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and long-term use

1
Switching from sitagliptin to liraglutide in subjects with type 2 dia-
betes: analysis of composite endpoints from the LIRA-SWITCH
randomised trial
T. Bailey1, R. Takács2, F.J. Tinahones3, P.V. Rao4, G.M. Tsoukas5, S.B.
Christensen6, M.S. Kaltoft6, M. Maislos7;
1AMCR Institute, Escondido, USA, 2University of Szeged, Szeged,
Hungary, 3Hospital Universitario Virgen de la Victoria, Malaga, Spain,
4Ramdevrao Hospital, Hyderabad, India, 5McGill University, Montreal,
Canada, 6Novo Nordisk A/S, Soeborg, Denmark, 7Soroka University
Medical Centre, Beer Sheva, Israel.

Background and aims: There is limited clinical evidence to guide treat-
ment choices beyond the addition of another drug to achieve glycaemic
target when second-line therapy is inadequate for patients with type 2
diabetes (T2D). The randomised, parallel-group, double-blind, double-
dummy, active-controlled LIRA-SWITCH trial compared the efficacy
and safety of switching from sitagliptin (sita) to liraglutide (lira) as add-
on to metformin (MET) in subjects with T2D not achieving adequate
glycaemic control with sita + MET. The aim of this analysis was to
compare the proportion of subjects meeting four composite endpoints at
26 weeks, relating to glycaemia, body weight, systolic blood pressure
(SBP) and hypoglycaemia outcomes.
Materials and methods: Eligible subjects (≥18 years, HbA1c 7.5-9.5%
[58-80 mmol/mol], BMI ≥20 kg/m2), previously treated with stable doses
of sita (100 mg/day) and MET (≥1500 mg/day or maximum tolerated
dose ≥1000 mg/day) for ≥90 days, were randomised 1:1 to switch to lira
1.8 mg or continue sita 100 mg once daily, both + MET. A series of
composite endpoints at week 26 were pre-defined: HbA1c <7.0% (53
mmol/mol) with no weight gain; HbA1c <7.0%, with no weight gain
and SBP <140 mmHg; and HbA1c reduction ≥1.0% with no weight gain.
In addition, a post hoc analysis of a further endpoint was conducted:
HbA1c <7.0%, with no weight gain and no confirmed hypoglycaemic
episodes. These dichotomous endpoints were analysed by logistic
regression.
Results: In total, 407 subjects (male 60%,mean age 56 years, BMI 32 kg/
m2, HbA1c 8.3% [67 mmol/mol], T2D duration 8 years) were randomised
(lira: 203; sita: 204). At week 26, more subjects achieved each of the four
composite endpoints by switching from sita to lira compared with contin-
ued sita. HbA1c <7.0% with no weight gain: 48.3% vs. 24.2% (lira and
sita, respectively), OR 3.40, 95% CI 2.11; 5.49, p<0.0001. HbA1c <7.0%,
with no weight gain and SBP <140 mmHg: 44.9% vs. 19.2%, OR 3.88,
95% CI 2.36; 6.39, p<0.0001. HbA1c reduction ≥1.0% with no weight
gain: 52.8% vs. 29.1%, OR 2.85, 95% CI 1.82; 4.47, p<0.0001. HbA1c

<7.0%, with no weight gain and no confirmed hypoglycaemic episodes:
48.3% vs. 24.2%, OR 3.40, 95% CI 2.11; 5.49, p<0.0001 (Figure).
Conclusion: Switching to lira resulted in more subjects achieving each of
the composite endpoints analysed, compared with continued sita treat-
ment. By switching from lira to sita, patients insufficiently controlled on

sita and MET have higher probabilities of meeting clinically relevant
composite endpoints relating to glycaemia, body weight, SBP and
hypoglycaemia.

Clinical Trial Registration Number: NCT01907854
Supported by: Novo Nordisk
Disclosure: T. Bailey: Employment/Consultancy; AstraZeneca, Bayer,
Becton Dickinson, Eli Lilly & Co, Medtronic, Novo Nordisk, Sanofi.
Grants; Abbott, ACON, Bayer, Bristol-Myers Squibb, Dexcom,
GlaxoSmithKline, Insulet, Janssen, Lexicon, Lifescan, Eli Lilly & Co,
Medtronic, Merck, Novo Nordisk, Sanofi. Lecture/other fees; Abbott,
Insulet, Novo Nordisk, Sanofi.

2
Efficacy and safety of liraglutide added to insulin treatment in type 1
diabetes, the ADJUNCT ONE™ treat-to-target randomised trial
B. Zinman1, B. Bode2, J.U. Hemmingson3, V. Woo4, P. Colman5, E.
Christiansen6, M. Linder6, C. Mathieu7;
1Medicine, Mt Sinai Hospital, Toronto, Canada, 2Atlanta Diabetes
Associates, USA, 3Capio St Goran's Hospital and Karolinska Institute,
Stockholm, Sweden, 4Health Sciences Centre Winnipeg, Canada, 5Royal
Melbourne Hospital, Melbourne, Australia, 6Novo Nordisk A/S,
Bagsværd, Denmark, 7Katholieke Universiteit, Leuven, Belgium.

Backgroundand aims:To investigate if adjunct treatment with liraglutide,
a glucagon-like peptide-1 analogue, improves glycaemic control and re-
duces insulin requirements and body weight in type 1 diabetes (T1D).
Materials and methods: A 52-week double-blinded multinational treat-
to-target (TTT) trial in adults with T1D in suboptimal glycaemic control
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(HbA1c 7-10%). Subjects (n=1398) were randomised in a 3:1 ratio to
receive once-daily subcutaneous injections of liraglutide (1.8 mg,
1.2 mg or 0.6 mg) or placebo as adjunct to insulin. Endpoints, primary:
change in HbA1c, fasting body weight, total insulin dose, and secondary:
symptomatic hypoglycaemic episodes.
Results: At baseline, the mean age, T1D duration, HbA1c and body
weight were 44 years, 21 years, 8.2% and 86.2 kg, respectively. There
were 52% women, 28% on Continuous Subcutaneous Insulin (CSII)
treatment, 7% had severe hypoglycaemia in the last year, 6% had
hypoglycaemic unawareness and 17% had a fasting C-peptide ≥0.03
nmol/L. HbA1c was reduced 0.34-0.54% across groups at week 52.
Despite the TTT design, reductions in HbA1c were significantly larger
for liraglutide 1.8 mg and 1.2 mg compared with placebo (estimated
treatment differences (ETD) 95% CI = 1.8 mg: -0.20% (-0.32;-0.07),
1.2 mg: -0.15% (-0.27;-0.03), 0.6 mg: -0.09% (-0.21;0.03)). Reductions
in body weight were significantly larger for all liraglutide groups com-
paredwith placebo (ETD (95%CI) = 1.8mg: -4.9 kg (-5.7;-4.2), 1.2mg: -
3.6 kg (-4.3;-2.8), 0.6 mg: -2.2 kg (-2.9;-1.5)). Reductions in total insulin
dose were significantly larger for liraglutide 1.8 mg and 1.2 mg compared
with placebo (estimated treatment ratios (95% CIs) = 1.8 mg: 0.92
(0.88;0.96), 1.2 mg: 0.95 (0.91;0.99), 0.6 mg: 1.00 (0.96;1.04)).
Significantly more symptomatic hypoglycaemic episodes (=severe or by
plasma glucose <56 mg/dL and hypoglycaemic symptoms) were seen for
liraglutide 1.8 mg and 1.2 mg than for placebo (estimated rate ratio (95%
CI) = 1.8 mg: 1.31 (1.07;1.59), 1.2 mg: 1.27 (1.03;1.55), 0.6 mg: 1.17
(0.97;1.43)). There were no significant differences for severe
hypoglycaemic episodes (1.8 mg (45), 1.2 mg (31), 0.6 mg (40), placebo
(57)). Significantly more hyperglycaemic episodes with ketosis >1.5
mmol/L were seen for 1.8 mg (77) than for placebo (37), but not for
1.2 mg (44) or 0.6 mg (54). There were 8 diabetic ketoacidosis episodes
(1.8 mg (3), 1.2 mg (1), 0.6 mg (4), placebo (0)). The most frequently
reported adverse events with liraglutide were nausea and vomiting.
Conclusion: Liraglutide 1.8 mg and 1.2 mg, as adjunct to insulin, led to
greater reductions in HbA1c, body weight and total insulin dose com-
pared with placebo, but the higher rates of symptomatic hypoglycaemia
seem to limit the clinical utility for a broad T1D population as studied in
this trial.
Clinical Trial Registration Number: NCT01836523
Supported by: Novo Nordisk
Disclosure: B. Zinman: Employment/Consultancy; Abbott, Astra
Zeneca, Boehringer Ingelheim, Eli Lilly, Merck, Novo Nordisk and
Sanofi. Grants; Astra Zeneca, Boehringer Ingelheim, Novo Nordisk.

3
The differential and combined action of insulin glargine and
lixisenatide on the fasting and post-prandial components of glucose
control
B. Kovatchev1, G. Umpierrez2, E. Renard3;
1Psychiatric Medicine, University of Virginia, Charlottesville, 2Emory
University, Atlanta, USA, 3Montpellier University Hospital, France.

Background and aims: Impaired fasting and impaired postprandial glu-
cose have different aetiologies and separate (albeit overlapping) influ-
ences on progression to diabetes. iGlarLixi is a once-daily titratable single
injection of fixed-ratio combination of insulin glargine 100 U/mL (iGlar)
and lixisenatide (Lixi), in development for type 2 diabetes treatment. The
Phase 3, 30-week, LixiLan-O trial compared iGlarLixi, iGlar and Lixi in
1,170 patients previously uncontrolled on metformin ±1 other oral
antidiabetes drug and showed that the improvement of HbA1c with
iGlarLixi (1.6%) was greater than the improvement with iGlar (1.3%) or
Lixi (0.9%) alone.
Materials and methods: To assess the differential contributions of iGlar
and Lixi to the overall action of iGlarLixi, we used 7-point glucose profiles
from the LixiLan-O trial to deconstruct the improvement in glycaemic
control observed on these agents into marginal improvements in: (i) fasting

and postprandial plasma glucose (FPG, PPG) and (ii) fasting and postpran-
dial glucose variability (FGV, PGV). FPG was assessed by the fasting
reading of the profile; PPG was averaged across all meals for the day.
FGV and PGV were assessed by the High Blood Glucose Index (HBGI)
- a metric of the frequency and extent of glucose fluctuations above 6.25
mmol/L, which is particularly sensitive to hyperglycaemic excursions.
Results: As presented in Figure Panel A, iGlarLixi improved approxi-
mately equally FPG (by 3.47 mmol/L) and PPG (by 3.67 mmol/L). To a
lesser degree, both components iGlar and Lixi improved PPG (2.62
mmol/L and 2.26 mmol/L). However, there was a significant 2-fold dif-
ference between FPG improvement on iGlar vs. Lixi (3.24 mmol/L vs.
1.43 mmol/L, p<0.001). When glucose variability (GV) was
deconstructed along its FGV and PGV axis, similar effects emerged
(Figure Panel B): iGlarLixi improved FGV (ΔHBGI = 6.40) and PGV
(ΔHBGI = 10.0) significantly more than each of its components. Both
iGlar and Lixi improved PGV (ΔHBGI = 7.7 and ΔHBGI = 6.9), but
there was a significant difference between the FGVimprovement on iGlar
vs. Lixi (ΔHBGI = 5.7 vs. ΔHBGI = 3.5, p<0.001). Bivariate analyses
showed that, for both average glycaemia and GV, the effect of iGlarLixi
on fasting control was primarily due to its iGlar component and the rela-
tive contribution of Lixi along the fasting axis was more than twice lower,
which is consistent with its mechanism of action; in contrast, the post-
prandial effect of iGlarLixi was due to the combined action of both iGlar
and Lixi (Figure Panels A/B).
Conclusion: Glar and Lixi act selectively on FPG and PPG and GV.
Clinically, their combination iGlarLixi offers more effective glucose con-
trol than the single components due to the cumulative effect of both iGlar
and Lixi on PPG. The overall results are significantly improved HbA1c,
lower FPG compared to Lixi and improved absolute PPG concentrations
compared to each compound, and reduced GV.

Clinical Trial Registration Number: NCT02058160 / NCT02058147
Supported by: Study funding and editorial support provided by Sanofi US,
Inc.
Disclosure:B. Kovatchev: Employment/Consultancy; Animas, Sanofi
US, Inc. Grants; Animas, Decton Dickinson, Dexcom, LifeScan,
Tandem, Sanofi US, Inc.

4
Efficacy and safety of LixiLan, a fixed-ratio combination of insulin
glargine plus lixisenatide in type 2 diabetes not adequately controlled
on basal insulin: LixiLan-L trial
V.R. Aroda1, J. Rosenstock2, C. Wysham3, J. Unger4, D. Bellido5, G.
Gonzalez Galvez6, A. Takami7, H. Guo8, E. Niemoeller9, E. Souhami10,
R.M. Bergenstal11, LixiLan-L trial investigators;
1Medstar Health Research Institute, Hyattsville, 2Dallas Diabetes and
Endocrine Center at Medical City, Dallas, , 3Rockwood Clinic,
Spokane, 4Catalina Research Institute, Chino, USA, 5Complejo
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Hospitalario Universitario Ferrol. A Coruña, Spain, 6Instituto Jalisciense
de Investigación en Diabetes y Obesidad SC, Guadalajara, Mexico,
7Sanofi, Tokyo, Japan, 8BMD Consulting Inc, Somerset, USA, 9Sanofi,
Frankfurt, Germany, 10Sanofi, Paris, France, 11International Diabetes
Center, Minneapolis, USA.

Background and aims: LixiLan (iGlarLixi), a fixed-ratio combination of
insulin glargine 100U (iGlar) and the glucagon-like peptide-1 receptor
agonist lixisenatide (Lixi), is currently in development for the manage-
ment of type 2 diabetes. This open-label trial compared the efficacy and
safety of iGlarLixi with iGlar over 30 weeks.
Materials and methods: Patients were inadequately controlled on basal
insulin, alone or with up to two oral antidiabetic drugs. In a 6-week run-in
phase, iGlar was introduced and/or optimized. Patients whose HbA1c
remained >7% (n=736), despite self-monitored plasma glucose ≤7.8
mmol/L after run-in, were then randomized to iGlarLixi or iGlar.
Results:HbA1c decreased from 8.5% to 8.1% during the run-in phase. At
Week 30, the iGlarLixi group showed a statistically superior reduction
from baseline HbA1c compared with iGlar (-1.1% versus -0.6%;
p<0.0001), reaching anHbA1c level of 6.9% for iGlarLixi comparedwith
7.5% for iGlar. In total, 55% of iGlarLixi patients reached HbA1c <7%
compared with 30% of iGlar patients. Mean body weight decreased by
0.7 kg in the iGlarLixi group and increased by 0.7 kg in the iGlar group
(difference 1.4 kg; p<0.0001). The rate of documented (≤3.9 and ≤3.3
mmol/L) symptomatic hypoglycaemia was comparable between groups.
Both treatments were well tolerated (Table).
Conclusion: iGlarLixi showed superior glycaemic control to iGlar, with a
beneficial effect on body weight, no additional risk of hypoglycaemia,
and a low rate of nausea and vomiting in patients with long-standing type
2 diabetes not adequately controlled on basal insulin and up to two oral
glucose-lowering drugs.

Clinical Trial Registration Number: NCT02058160
Supported by: Sanofi
Disclosure: V.R. Aroda: Employment/Consultancy; MedStar Health
Research Institute / Janssen, Novo Nordisk, Sanofi. Grants; Amylin,
AstraZeneca, Bristol-Myers Squibb, Boehringer Ingelheim, Eisai, GI
Dynamics, GlaxoSmithKline, Halozyme, Hanmi, Intarcia, Janssen,
Novo Nordisk, Sanofi, Takeda.

5
Factors associated with three years of response to HbA1c goal with
Exenatide QW or insulin glargine: retrospective analysis of
DURATION-3
M.E. Trautmann1, B. Guerci2, T. Lin3, E. Hardy4, J. Vora5, S.Mudaliar6;
1Diabetes Research, Hamburg, Germany, 2Centre Hospitalier
Universitaire Nancy, Vandoeuvre LèsFrance, 3Pharmapace, San
Diego, 4AstraZeneca, Gaithersburg, USA, 5AstraZeneca,
Cambridge, UK, 6University of California San Diego School of
Medicine, USA.

Background and aims: Long-term HbA1c control with minimal medi-
cation change is a reasonable goal for patients with type 2 diabetes (T2D).
3y data from the DURATION-3 study were retrospectively analysed to
characterise patients who sustained an HbA1c response to goal (<53
mmol/mol [7%]) over 3y.
Materials and methods: DURATION-3 was a 3-y, randomised,
open-label trial of exenatide once weekly (QW; 2 mg sc) vs in-
sulin glargine (titrated to fasting glucose [FG] of 4.0-5.5 mmol/L)
in T2D patients on metformin ± sulfonylurea. Patients with a
sustained response to therapy were defined as achieving HbA1c
<53 mmol/mol (<7%) at 26 wks and maintaining HbA1c <53
mmol/mol (<7%) for 80% of the remaining visits, including 1 of
2 visits in the last 6 mo. 32 potential model parameters were
tested iteratively and included if related to sustained success
(P<0.05).
Results: The ITT population of DURATION-3 consisted of 456
patients, of whom 287 (63%) completed 3y. Of the 287 completers,
175 (61%) had an HbA1c <53 mmol/mol (<7%) at 26 weeks. Of
the completers who reached the HbA1c goal, 84 (48%) demonstrat-
ed sustained control for ≥80% of visits over 3y. Responders with a
sustained HbA1c response had a mean age of 57.7 years, a baseline
body mass index (BMI) of 32.2 kg/m2, 50% were male, 81% were
White; their mean baseline and Week 26 HbA1c were 62
mmol/mol (7.8%) and 44 mmol/mol (6.2%), respectively. Patients
unable to sustain response to goal had a mean age of 58.6 years, a
baseline BMI of 32.3 kg/m2, 53% were male, 92% were White;
their mean baseline and Week 26 HbA1c were 65 mmol/mol
(8.1%) and 48 mmol/mol (6.5%), respectively. Among patients
consistently achieving HbA1c goal, significantly more were treated
with exenatide QW (n=53) than insulin glargine (n=31; P=0.03).
Other factors related to sustained treatment success included
HbA1c and FG at 26 weeks (Table). The majority of factors tested
including age, weight loss, waist to hip ratio, titre of anti-exenatide
antibodies and sulfonylurea use were not related to sustained
response.
Conclusion: This analysis demonstrates the difficulty of maintaining
HbA1c to goal over 3y, even in a clinical trial setting, and suggests
that lower HbA1c and FG values after 26 weeks of treatment in-
creases a patient’s likelihood of sustaining an HbA1c <53
mmol/mol (<7%) over 3y with minimal medication changes. Use
of fixed dose exenatide QW supported long-term glycaemic control
to a greater extent than use of titrated insulin glargine, although
sustained success could be achieved with either therapy. The de-
rived model indicates that greater response to exenatide QW treat-
ment after 26 weeks increases the likelihood of sustained glycaemic
control over 3y.
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Clinical Trial Registration Number: NCT00641056
Supported by: AZ
Disclosure:M.E. Trautmann: Employment/Consultancy; Astra Zeneca,
Lilly, BMS, Amylin. Lecture/other fees; Astra Zeneca. Stock/
Shareholding; Lilly.

6
DURATION-1 extension in patients with type 2 diabetes: efficacy and
tolerability of exenatide once weekly over 7 years
P. Öhman1, C.H.Wysham2, A. Philis-Tsimikas3, E.J. Klein4, N. Iqbal1, J.
Han5, R.R. Henry6,7;
1AstraZeneca, Gaithersburg, 2Rockwood Clinic, Spokane, 3Scripps
Whittier Diabetes Institute, La Jolla, 4Capital Clinical Research Center,
Olympia, 5Pharmapace, 6Center for Metabolic Research, 7University of
California, San Diego, USA.

Background and aims: Lifelong pharmacotherapy for type 2 diabetes
(T2D) is anticipated, but efficacy and safety data from >1-2 years’ follow-
up are uncommon. Here, we report 7-year safety and efficacy data for
DURATION-1.
Materials and methods: DURATION-1 compared exenatide once
weekly (QW) and twice daily in 295 patients over 30 weeks, after
which all patients received exenatide QW. Safety data are reported

for the intent-to-treat (ITT) population and efficacy data for the com-
pleter population.
Results: Of the 295 patients in the ITT population, 122 (41%) pa-
tients completed 7 years of treatment. Withdrawal reasons included
withdrawn consent (27%), adverse event (AE; 12%), investigator
decision (7%), lost to follow-up (7%), and glucose control lost
(4%). Baseline mean age was 56 years and T2D duration was 7
years. Concomitant medications included metformin (84%), sulfo-
nylurea (59%), and thiazolidinedione (24%); 2% added long-acting
insulin in years 2-5, 9% in year 6, and 12% in year 7. Sixty-five
patients (53%) did not initiate new glucose-lowering medication.
HbA1c, fasting plasma glucose (FPG), and body weight improved
from baseline at 7 years (Table); 46% had HbA1c <53 mmol/mol
(7.0%) and 30% had HbA1c ≤48 mmol/mol (6.5%). Mild gastroin-
testinal and injection site AEs primarily occurred in the initial 30
weeks. No major hypoglycaemia event was reported; most minor
hypoglycaemia events occurred with concomitant sulfonylurea the-
rapy. Serious AEs with incidence >1% included cholecystitis, car-
diovascular disorders, and joint disorders. AEs of special interest
included pancreatitis (n=2 events), pancreatic cancer (n=1), and
acute renal failure (n=6).
Conclusion: Exenatide QW therapy for 7 years was associated with
significant, sustained reductions in HbA1c and weight, with infre-
quent insulin initiation and no new relevant long-term safety
findings.

Clinical Trial Registration Number: NCT00308139
Supported by: AZ
Disclosure: P. Öhman: Employment/Consultancy; AstraZeneca. Stock/
Shareholding; AstraZeneca.
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7
Ultra-rapid BioChaperone Lispro ameliorates postprandial blood
glucose control compared to insulin lispro commercial formulation
in subjects with type 1 diabetes mellitus
G. Andersen1, G. Meiffren2, B. Alluis2, A. Ranson2, R. Soula2, M.
Gaudier2, O. Soula2, C. Kazda3, T. Heise1, S. Bruce2;
1Profil, Neuss, Germany, 2Adocia, Lyon, 3Lilly, Neuilly-sur-Seine,
France.

Background and aims: BioChaperone Lispro is an ultra-rapid insulin
lispro formulation designed to better mimic the physiological timing of
prandial insulin action than currently available prandial insulin treat-
ments. This study is the first to compare the post prandial blood glucose
control after injection of BioChaperone Lispro and insulin lispro.
Materials and methods: In a single center, double-blind, two-period,
cross-over clinical trial, 38 subjects with type 1 diabetes [mean±SD du-
ration: 22.8±9.3 yrs; age: 43.9±12.8 yrs; BMI: 24.96±1.84 kg/m2;
HbA1c: 7.38±0.87%], received a single subcutaneous dose (0.2 U/kg)
of BioChaperone Lispro or insulin lispro commercial formulation at the
start of a standardized liquid meal ingestion (600 kcal; 80 g carbohy-
drates; 25 g proteins; 20 g fat). Baseline blood glucose was controlled at
100 mg/dL and basal insulin treatment was suspended for meal test
sessions.
Results: Compared to insulin lispro, BioChaperone Lispro exhibited a
statistically significant higher early insulin exposure post-dosing
(Least Square Mean ratio [95% confidence interval] AUC0-30min:
2.68 [2.18; 3.30]; AUC0-1h: 1.52 [1.37; 1.68]) and a lower late expo-
sure (AUC2-8h: 0.79 [0.72; 0.87]). Time to early and late 50% Cmax
was reached earlier with BioChaperone Lispro (T0.5 max early: 19 vs. 30
min, ratio 0.63 [0.57; 0.71]; T0.5 max late: 142 vs. 167 min, ratio 0.85
[0.79; 0.91]) as was Tmax (49 vs. 65 min, ratio 0.75 [0.69;0.83]).
Postprandial blood glucose was significantly better controlled with
BioChaperone Lispro than with insulin lispro (Figure). The incremen-
tal blood glucose AUC over the two first hours was reduced by 61%
(AUCBG_0-2h: 0.39 [0.38; 0.52]), and the mean blood glucose value 1h
(BG1h) and 2h (BG2h) after meal start were reduced by -42 and -27 mg/
dL respectively (BG1h: 0.76 [0.69; 0.83]; BG2h: 0.82 [0.74; 0.91]).
The number of hypoglycemic events after each medication was simi-
lar and there were no safety or local tolerance issues.
Conclusion: This study confirms the ultra-rapid pharmacokinetic charac-
teristics of BioChaperone Lispro and indicates that this novel insulin
lispro formulation significantly improves postprandial blood glucose
control.

Clinical Trial Registration Number: NCT02344992
Disclosure:G. Andersen: Employment/Consultancy; Tim Heise:
Member of advisory panels for Novo Nordisk A/S, Tim Heise's institute
received research funds from Adocia, Astra Zeneca, Becton Dickinson,
Biocon, Boehringer Ingelheim, Dance Pharmaceuticals, Eli Lilly,
Grünenthal, Gulf Pharmaceuticals, Johnson&Johnson, Marvel,
Medimmune, Medtronic, Novartis, Novo Nordisk, Roche Diagnostics,
Sanofi, Senseonics, Zealand Pharma. Honorarium; Tim Heise received
speaker honoraria and travel grants from Eli Lilly, Mylan and Novo
Nordisk.

8
BioChaperone Combo, a co-formulation of lispro and glargine, dem-
onstrates both prandial and basal insulin time-action profiles in a
single injection in type 2 diabetes
G. Meiffren1, U. Hoevelmann2, A. Fischer2, O. Klein2, C. Maigret1, R.
Soula1, M. Gaudier1, O. Soula1, S. Bruce1, E. Cengiz3, T. Heise2;
1Adocia, Lyon, France, 2Profil Institut für Stoffwechselforschung, Neuss,
Germany, 3Yale School of Medicine, New Haven, USA.

Background and aims: BC Combo is a co-formulation of 25%
lispro (LIS) and 75% glargine (GLA) at neutral-pH using
BioChaperone technology. BC Combo is being developed to pro-
vide rapid-acting prandial and long-acting basal insulin in a once-
daily single injection. We characterized the insulin time-action pro-
file of BC Combo over 30 hours compared to the profiles of the
components injected separately or to 75% lispro protamine suspen-
sion (LMx).
Materials and methods: Twenty-four subjects with T2DM (mean
age [± SD]: 57± 4 [years], BMI: 29±3 [kg/m2], HbA1c: 7.39
±0.76 [%] received a single dose of 0.8 U/kg BC Combo, 0.8
U/kg LMx or separate simultaneous injections of 0.2 U/kg LIS
and 0.6 U/kg GLA in a double-blind, randomized, double-dummy,
cross-over treatment sequence. Pharmacodynamic profiles were in-
vestigated in a 30-hour (h) euglycaemic automated glucose clamp
setting (ClampArt), with blood glucose stabilized at a target of 5.5
mmol/L (100 mg/dL).
Results: The insulin time-action profile of a single injection of BC
Combo was comparable to the simultaneous separate injections of the
components LIS and GLA. BC Combo showed a clear separation
between the LIS and GLA components. The early or “prandial” com-
ponent of BC Combo was comparable to LIS+GLA (mean AUCGIR
0-2h, [± SD]: 294±227 vs. 277±184 mg/kg, respectively, P=0.52
(NS)) but greater than LMx (174±126, p=0.0001). Time to peak in-
sulin action (median GIRtmax) was faster with BC Combo (1.3 h)
and LIS+GLA (2.9 h, p=0.006 vs. BC Combo) compared to LMx (3.8
h, p=0.0001 vs BC Combo), consistent with a more rapid and pro-
nounced “prandial” glucose lowering effect. Late insulin action
(mean AUCGIR 24-30h, [± SD]), extending beyond 24 hours, was
evident with BC Combo (186±133 mg/kg) and LIS+GLA (174± 139,
p=0.67) compared to LMx (99±102 mg/kg, p=0.01 vs. BC Combo).
Total activity of BC Combo (AUCGIR 0-30h) over the testing inter-
val (30 hours) was 81-82% of those of LIS+GLA and LMx.
Conclusion: BC Combo demonstrated both “prandial” and “basal”
insulin time-action profiles comparable to the effects of LIS and
GLA given separately. Compared to LMx, BC Combo showed a
significantly faster and larger early (prandial) metabolic effect, as
well as a stronger prolonged late (basal) metabolic effect when ad-
ministered to subjects with T2DM. These results confirm and extend
prior data in T1DM and support the development of BC Combo as a
simple once-daily injection with the potential to improve fasting
glucose and additionally control PPG, for example at the largest
meal of the day.
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Disclosure: G. Meiffren: Employment/Consultancy; Adocia.
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Double-blind mealtime faster-acting insulin aspart improves
glycaemic control with superior reduction in postprandial glucose
excursions vs insulin aspart in type 1 diabetes: onset® 1
D. Russell-Jones1, B.W. Bode2, C. De Block3, E. Franek4, S. Heller5, C.
Mathieu6, A. Philis-Tsimikas7, L. Rose8, V. Woo9, A.B. Østerskov10, T.
Graungaard10, R.M. Bergenstal11;
1Diabetes and Endocrinology, Royal Surrey County Hospital and
University of Surrey, Guildford, UK, 2Atlanta Diabetes Associates,
Atlanta, USA, 3Department of Endocrinology, Diabetology, and
Metabolism, Antwerp University Hospital, Belgium, 4Mossakowski
Clinical Research Center, Polish Academy of Sciences, Warsaw,
Poland, 5University of Sheffield, UK, 6Laboratory and Clinic of
Experimental Medicine and Endocrinology, University Hospital
Leuven, Catholic University of Leuven, Belgium, 7Scripps Whittier
Diabetes Institute, Scripps Health, San Diego, USA, 8Institute of
Diabetes Research, Münster, Germany, 9Section of Endocrinology and
Metabolism, University of Manitoba, Winnipeg, Canada, 10Novo
Nordisk A/S, Søborg, Denmark, 11International Diabetes Center at Park
Nicollet, Minneapolis, USA.

Background and aims: Limiting excursions of postprandial glucose
(PPG) is desirable in people with diabetes. This multicentre, treat-to-tar-
get, phase 3 trial evaluated the efficacy and safety of faster-acting insulin
aspart (faster aspart; an ultra-fast-acting mealtime insulin) vs insulin
aspart (IAsp) in T1D. The primary endpoint was change from baseline
in HbA1c after 26 weeks of treatment.
Materials and methods: Following an 8-week run-in, adult subjects
were randomised to double-blind mealtime faster aspart (n=381), or
IAsp (n=380), or open-label postmeal faster aspart (n=382); each with
insulin detemir. Pre-randomisation, subjects completing the run-in
period underwent a standardised liquid meal test (80 g carbohydrate)
to assess their 1−4 hour PPG levels; the meal test was repeated at
Week 26.
Results: After 26 weeks of treatment, HbA1c was reduced for faster
aspart and IAsp (Figure), confirming non-inferiority to IAsp for both
mealtime and postmeal dosing (estimated treatment difference
[ETD], % [95% CI]: mealtime, -0.15 [-0.23; -0.07]); postmeal,
0.04 [-0.04; 0.12]); HbA1c reduction was significantly greater for
mealtime faster aspart vs IAsp. Superiority to IAsp for the 2 h
PPG increment during a meal test was confirmed for mealtime faster
aspart (ETD: -0.67 mmol/L [-1.29; -0.04]; P=0.0187). The 1 h PPG
increment was also reduced (ETD: -1.18 mmol/L [−1.65; -0.71]).
The body weight increase in all three treatment arms was similar,
and <1 kg. There were no significant differences in the overall rate
of severe or blood glucose (BG) confirmed hypoglycaemic episodes
(BG <3.1 mmol/L). The overall safety profiles for faster aspart and
insulin aspart were similar.

Conclusion: Faster aspart effectively improved glycaemic control
with superior PPG control for mealtime faster aspart vs IAsp, and
subjects randomised to dosing faster aspart postmeal for all meals
maintained overall glycaemic control non-inferior to that obtained
with mealtime IAsp. This may represent a clinically relevant advance
in treating T1D.

Clinical Trial Registration Number: NCT01831765
Supported by: Novo Nordisk A/S
Disclosure:D. Russell-Jones: Employment/Consultancy; AstraZeneca,
Lilly, Novo Nordisk, Sanofi. Grants; AstraZeneca, Lilly, Novo Nordisk,
Sanofi. Honorarium; AstraZeneca, Lilly, Novo Nordisk, Sanofi. Lecture/
other fees; AstraZeneca, Lilly, Novo Nordisk, Sanofi, Boehringer
Ingelheim.
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Hypoglycaemia as a function of HbA1c in type 2 diabetes: insulin
glargine 300 U/ml in a patient-level meta-analysis of EDITION 1, 2
and 3
P. Choudhary1, R. Bonadonna2, J.-F. Yale3, C. Brulle-Wohlhueter4, E.
Boëlle-Le Corfec4, T.S. Bailey5;
1Diabetes and Nutritional Sciences, King's College London, UK,
2Department of Clinical and Experimental Medicine, University of
Parma, Italy, 3McGill University, Montreal, Canada, 4Sanofi, Paris,
France, 5Advanced Metabolic Care and Research Institute, Escondido,
USA.

Background and aims: Basal insulin therapy can be a compromise be-
tween achieving glycaemic targets and avoiding hypoglycaemia, depen-
dent on how intensively insulin is titrated. In the phase 3a EDITION 1, 2
and 3 studies, insulin glargine 300 U/ml (Gla-300) provided equivalent
glycaemic control to insulin glargine 100 U/ml (Gla-100) with less
hypoglycaemia in people with T2DM. The objective of the current anal-
ysis was to evaluate rates of confirmed (≤3.9 mmol/l) or severe
hypoglycaemia over 6 months of treatment with Gla-300 or Gla-100 in
these EDITION studies, as a function of HbA1c.
Materials and methods: Meta-analysis was performed on patient-level
data, and annualised hypoglycaemia rate as a function of HbA1c at month
6 was fitted using a negative binomial regression model.
Results: Adding a treatment-by-HbA1c interaction term to the model did
not significantly improve the goodness of fit (interaction p-value 0.937
and 0.829 for anytime [24 h] and nocturnal [00:00-05:59 h]
hypoglycaemia, respectively). Therefore the model without interaction
describes the data accurately: people treated with Gla-300 experienced a
consistently lower rate of confirmed (≤3.9 mmol/l) or severe
hypoglycaemia vs those treated with Gla-100, regardless of HbA1c at
month 6 (Figure).
Conclusion: These results suggest that treatment with Gla-300 vs Gla-
100 could allow people with T2DM to achieve equivalent glycaemic
control with less hypoglycaemia.
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Clinical Trial Registration Number: NCT01499082, NCT01499095,
NCT01676220
Supported by: Sanofi
Disclosure: P. Choudhary: Employment/Consultancy; Abbott,
Cellnovo, Eli Lilly, Johnson & Johnson, Medtronic, MSD, Novo
Nordisk, Roche, Sanofi. Grants; Beta-O2, Medtronic.
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Cost-effectiveness of switching to insulin degludec from other basal
insulins: evidence from Swedish real-world data
J. Gundgaard1, L. Landstedt-Hallin2, Å. Ericsson3, S. Ellfors-
Zetterlund3;
1Novo Nordisk A/S, Søborg, Denmark, 2Danderyds Sjukhus AB,
Stockholm, 3Novo Nordisk Scandinavia AB, Malmö, Sweden.

Background and aims: A health economic analysis was conducted to
assess the cost-effectiveness of insulin degludec after switching from
other basal insulins in people with T1D in a real life, clinical setting.
Materials and methods: A prospective, open-label, single arm, observa-
tional follow-up from August 2013—October 2015 of 476 consecutive
patients with T1D at Danderyd Hospital [Stockholm, Sweden] who
switched to insulin degludec from a prior basal insulin due to unaccept-
able HbA1c levels, repeated hypoglycaemia/unstable glucose, need to
administer the previous basal insulin twice daily or having difficulties
with taking insulin at specific time points, among others. Information on
HbA1c, frequency of hypoglycaemia, and doses were collected before
switching and after 4−6 mths of treatment. The IMS CORE Diabetes
Model (CDM) was used to predict cost-effectiveness of life-long treat-
ment with insulin degludec vs other basal insulins in terms of healthcare
costs compared to quality-adjusted life years (QALYs). Treatment costs,
costs of complications, and baseline characteristics were based on a
Swedish setting.
Results:Mean (SD) age was 46.3 (16.1) years, duration of diabetes (SD)
was 22.5 (14.2) years, 56% of patients were male, and duration of follow-
up (SD) was 21.7 (6.0) weeks. Prior basal insulin included insulin
glargine U100 (64%), insulin detemir (35%) and NPH (1%). After
switching to insulin degludec, mean HbA1c decreased by 2.7mmol/mol
(p<0.001) from 68.2mmol/mol, and mean insulin doses decreased by
13.1% (from 31.3U to 26.7U; p<0.001) for basal insulin and by 7.5%
(from 22.7U to 20.7U; p<0.001) for bolus insulin. The frequency of
hypoglycaemia in the 4 wks prior to end of follow-up vs the 4-wk period
immediately prior to switching decreased by 12% (p=0.0127) for non-
severe daytime events and by 53% (p<0.0001) for non-severe nocturnal
events. Severe hypoglycaemia was reduced by 62% (p=0.0225) during
comparator periods of 4 months immediately prior to switching and prior
to the end of follow-up. The CDM predicted a gain in life expectancy of
0.33 years for patients switching to insulin degludec. In addition, estimat-
ed costs of treating complications were lower for insulin degludec.

Discounted direct cost represented a saving of SEK22,757 and a
discounted gain in QALYs of 0.54 with insulin degludec over a lifetime.
The Incremental Cost-Effectiveness Ratio (ICER) showed insulin
degludec as dominant (i.e. higher effectiveness with a lower cost).
Sensitivity analyses confirmed the robustness of the results.
Conclusion: In this clinical follow-up, the improvement in HbA1c was
accompanied by a reduction in frequency of hypoglycaemic events and
lower insulin doses for patients in real-life clinical practice. The CDM
estimated that switching to insulin degludec from other basal insulins
translates into QALY gains and improved health-related quality-of-life
as well as cost-savings for the health care system.

Supported by: Novo Nordisk
Disclosure: J. Gundgaard: Employment/Consultancy; Employed: Novo
Nordisk.
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Obese patients gain less weight than non-obese patients when treated
with insulin, with similar HbA1c reduction: new evidence from real-
world data in type 2 diabetes
S. Paul1, J. Shaw2, K. Klein1;
1Clinical Trials & Biostatistics Unit, QIMR Berghofer Medical Research
Institute, Brisbane, 2Baker IDI, Melbourne, Australia.

Background and aims: Barriers to insulin initiation in obese patients
with type 2 diabetes (T2DM) include fear of weight gain. However, the
weight gain that occurs in different adiposity classes, is not well studied.
In particular, the weight gain associated with a specific reduction in
HbA1c is not known. The objective was to evaluate the body weight
and HbA1c changes over 2 years post insulin initiation in T2DM, in
relation to BMI at the time of insulin initiation, and the possible associa-
tion of glycaemic control with weight gain.
Materials and methods: From a primary / ambulatory care database
from the USA, a cohort of 155,917 T2DM patients, who commenced
insulin therapy and continued it for at least 6 months, was selected.
Longitudinal changes in bodyweight andHbA1c byBMI categories from
insulin initiation were estimated using robust multivariate regression
models.
Results: The numbers of patients with at least 6, 12 and 24 months of
insulin treatment were 155,917, 151,220 and 144,857 respectively.
Patients had a mean age of 59 years, HbA1c of 9.5%, and BMI 35 kg/
m2 at insulin initiation. The HbA1c levels at insulin initiation were sig-
nificantly lower (9.2% to 9.4%) in the obese patients, than in patients with
normal body weight (10%). However, the proportions of patients with
HbA1c > 7.5% or 8% were similar across the BMI categories. Adjusted
for age, sex, other anti-diabetes medications, and weighted by baseline
body weight, mean changes in weight at 2 years were 3.9 / 2.0 / 0.7 / -0.2 /
-2.0 kg in Normal / OverWeight/ Grade 1 Obese/ Grade 2Obese / Grade 3
Obese groups respectively (Figure 1). The adjusted weight gain
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progressively fell with increasing baseline BMI category over all 3
follow-up periods (p <0.01). The adjusted changes in HbA1c at 2 years
were -1.4 / -1.3 / -1.2 / -1.2 / -1.1% in Normal / Over Weight/ Grade 1
Obese/ Grade 2 Obese / Grade 3 Obese groups respectively. A 1% de-
crease in HbA1c was associated with less weight gain as pre-treatment
BMI rose, ranging from a 1.24 kg gain in those with BMI 40 kg/m2.
Conclusion: This study provides the first real-world evidence on three
crucial aspects in insulin treated type 2 diabetes patients: (1) weight gain
associated with insulin treatment is significantly and consistently lower in
obese patients over 2 years post insulin initiation, compared to that ob-
served in patients with normal body weight; (2) the glycaemic control
over 2 years of treatment with insulin is similar among patients with
different BMI levels; and (3) the weight gain associated with a 1% de-
crease in HbA1c falls progressively, as pre-treatment BMI increases.
These findings provide important reassurance that, among obese patients
with T2DM in routine clinical practice, meaningful improvements in
glycaemic control can be achieved with only small increases in weight.

Supported by: NCRIS from Australian Government
Disclosure: S. Paul: None.

OP 03 Milk, olive oil or paleo: how to
feed the person with type 2 diabetes

13
Whey protein at breakfast, induces greater reduction of postprandial
glycaemia and HbA1c, weight loss and satiety, compared to other
protein sources in type 2 diabetes
D. Jakubowicz1, J. Wainstein1, Z. Landau1, Y. Bar-Dayan1, M. Barnea2,
O. Froy2;
1Diabetes Unit, Wolfson Medical Center, Tel Aviv University,
2Nutrigenomics Research Center, HebrewUniversity of Jerusalem, Israel.

Background and aims: Substantial evidence supports that a diet with
high energy and protein breakfast (B) with reduced dinner is a suc-
cessful strategy for reduction of overall postprandial glycemia
(PPG), HbA1c and weight loss (WL) in obese and type 2 diabetes
(T2D). Some sources of protein however have greater glucose low-
ering effects than others. Particularly whey protein exerts potent
insulinotropic effect through enhancing plasma amino acids and
glucagon-like peptide 1 (GLP-1) reducing postprandial glycemia in
T2D. Therefore the study was undertaken to search whether high
protein B containing whey protein has a greater impact on overall
PPG, HbA1c, weight loss and satiety than B with different protein
sources.
Materials and methods: 48 participant with T2D since 10.8 ± 2.5
years, treated with diet or diet plus metformin, aged 58.9± 4.5 yr,
BMI 32.1±0.9 kg/m2 and HbA1c 7.8 ± 0.1%, were randomized to
12 weeks on one of 3 isocaloric diets, with B (660 kcal), lunch (560
kcal) and dinner (280 kcal), with the same composition at lunch and
dinner but with different protein (P) composition at breakfast: 1) 42 g
P namely from whey (WBd), n=17; 2) 42 g P of different sources
(PBd), n=16; 3) High-carbohydrate breakfast (CBd), n=15, with 17 g
P at breakfast. All patients also underwent 3 all day WBd, PBd and
CBd meal tests.
Results: After 12 weeks, WL was -3.5 ± 0.3 kg (-3.8%) in CBd, -6.1 ±
0.3 kg (- 6.8%) in PBd and the greater WL was found in WBd, -7.6 ±
0.3 kg (- 8.4%) (p<0.0001). Compared to CBd, the % of WL in PBd was
higher by 44%, and in WBd was greater by 55% (p<0.0001). The reduc-
tion of HbA1c was lower in CBd by -0.36 ± 0.04%, in PBd was -0.6 ±
0.04% and the greater reduction was found in WBd, 0.89 ± 0.05%
(p<0.0001). The % of change for HbA1c was 4.6% in CBd, 7.7% in
PBd and the greatest reduction in HbA1c occurred in WBd by 11.5%
(p<0.0001). Compared to CBd the % of the reduction of HbA1c was
greater by 41% in PBd, and by 64% in WBd (p<0.0001). Overall AUC
for PPG was 95522 ± 565 mg/dl*min in CBd, 84065 ± 299 mg/dl*min in
PBd and 77452 ± 292 mg/dl*min inWBd (p<0.0001). Compared to CBd
the AUC for overall PPG was 12% lower in PBd and 19% lower in WBd
(p<0.0001). The AUC for overall Insulin was 37% higher in PBd and
62% higher in WBd (p<0.0001). The AUC for overall intact GLP-1
increased more than in CBd, by 33% in PBd and by 70% in WBd
(p<0.0001) Overall AUC for ghrelin was more suppressed in WBd by
-11%, and by -5% in PBd vs CBd (p<0.0001). In contrast AUC for
overall satiety was enhanced by 31% in PBd and more enhanced by
42% in WBd vs CBd (p<0.0001).
Conclusion: This study demonstrates that increasing protein content
from at breakfast has a significant impact on overall postprandial
gycaemia, HbA1c, weight loss and overall satiety. However, for the
same protein content, whey protein vs other protein sources, yields
additional benefits on reduction of overall postprandial glycaemia,
HbA1c and for weight loss and enhancing satiety. Whey protein
should be considered an important adjuvant in the management of
type 2 diabetes.
Clinical Trial Registration Number: NCT01944449
Disclosure:D. Jakubowicz: None.
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Awhey/guar "preload" improves postprandial glycaemia and HbA1c

in type 2 diabetes: a 12-week, single-blind, randomised and placebo
controlled trial
L.E. Mignone1, T. Wu1, L.K. Phillips1, M.J. Bound1, H. Checklin1, J.
Grivell1, K.L. Jones1, P.M. Clifton2, M. Horowitz1, C.K. Rayner1;
1Medicine, Discipline of Medicine, University of Adelaide, 2University
of South Australia, Adelaide, Australia.

Background and aims: We have shown that whey “preloads", taken
before meals for up to 4 weeks, slow gastric emptying and reduce post-
prandial glycaemia in type 2 diabetes (T2DM). Guar also slows carbohy-
drate absorption. We have evaluated the effects of 12 weeks’ treatment
with a whey/guar preload on gastric emptying, postprandial blood glu-
cose, and overall glycaemic control (HbA1c), in T2DM.
Materials and methods: 47 patients with T2DM (26 male; age 64±7
years; body mass index 29.5±5.1 kg/m2; HbA1c 6.5±0.5%; 24 managed
by diet alone and 23 by metformin) were randomised, in single-blind
fashion, to receive 150ml flavoured shakes containing either 20g whey
protein and 5g guar (90 kcal), or flavoured placebo (0 kcal), 15 min before
two meals each day, for 12 weeks. No other specific dietary advice was
given. During the first day (week 1) and last day (week 12) of treatment,
patients attended the laboratory after an overnight fast and consumed the
whey/guar or placebo preload shake 15 min before a mashed potato meal
(368.5kcal: 61.4g carbohydrate, 7.4g protein and 8.9g fat) labelled with
13C-octanoic acid. Venous blood was sampled frequently for measure-
ment of glucose, and the gastric 50% emptying time (T50) was calculated
by quantifying breath 13C, over 240 min. HbA1c was measured on the
first and last day of treatment. Data are mean ± SE.
Results: Gastric emptying was slower after the whey/guar preload com-
pared with placebo at the beginning of treatment (T50: Whey/Guar 192.4
± 9.2 min, Placebo 167.2 ± 7.2 min, P<0.05), although this effect was
attenuated after 12 weeks (T50: Whey/Guar 177.2 ± 8.6 min, Placebo
163.7 ± 7.5min, P=0.2414). Postprandial blood glucose concentrations
were lower after thewhey/guar preload than placebo at both the beginning
(P<0.0001) and end (P<0.0001) of treatment, without any attenuation of
this effect at 12weeks. During both week 1 (r=-0.58, P=0.0001) andweek
12 (r=-0.57, P=0.0001) there was an inverse relationship between the
blood glucose at 60min and gastric emptying (T50), so that when gastric
emptying was more relatively rapid, the glycaemic response was greater.
HbA1c decreased by 0.1±0.1% (1.0±0.6mmol/mol) with the whey/guar
preload and increased by 0.2±0.1% (2.0±0.8mmol/mol) with placebo,
with a significant difference between them (P=0.005). No meaningful
changes in body weight were observed in either group (placebo: -0.4
±0.3kg, whey/guar: -0.4±0.3kg).
Conclusion: In well controlled patients with type 2 diabetes, 12 weeks’
treatment with a low dose whey/guar preload taken twice daily before
meals reduces postprandial blood glucose, associated with slowing of
gastric emptying, and leads to a modest improvement in HbA1c.

Clinical Trial Registration Number: ACTRN12614001131640
Supported by: NHMRC

Disclosure: L.E. Mignone: National Health and Research Council of
Australia, Omniblend Innovation.

15
Identification of a novel milk-protein derived bioactive for glycaemic
management
K. Horner, S. Hu, S. Flynn, E. Drummond, L. Brennan;
UCD Institute of Food andHealth and Food for Health Ireland, University
College Dublin, Ireland.

Background and aims:Milk proteins have been reported to have poten-
tial benefits for reducing risk of type 2 diabetes. However, what the active
components of milk proteins are for glycaemic management has received
little investigation in humans. The objectives of this study were to (1)
investigate the effects of milk-derived bioactives on insulin secretion from
pancreatic β-cells in vitro and in an ob/ob mouse model, and (2) ascertain
the effects on postprandial glycaemia and possible underlying mecha-
nisms in humans.
Materials and methods: Effects of a range of milk protein hydrolysates
on β-cell insulin secretion from BRIN-BD11 cells, were first tested.
Metabolic profiling and functional assays including intracellular calcium
and plasmamembrane potential (PMP) were further performed, following
treatment of the cells with the most promising bioactive (identified as a
casein hydrolysate). This bioactive was brought forward to be tested in an
animal model and glucose tolerance tests (GTTs) were performed pre and
post a 12 week intervention. The acute effect of the bioactive was subse-
quently tested in healthy human volunteers. Participants (n=62, mean
±SEM; age 53 ±0.9 years, BMI 31.3 ±0.6 kg/m2) were provided with a
fixed breakfast containing 70g carbohydrate, along with a 10% (w/v)
solution of either the casein hydrolysate or a sodium caseinate (intact
control protein) in a randomised, crossover fashion. Blood samples were
collected over 2 hours postprandially and analysed for a range of bio-
markers. In a subsample (n=9), gastric emptying rate was assessed by
paracetamol absorption test.
Results: The bioactive identified stimulated the highest insulin levels
from BRIN-BD11 cells, with insulin secretion significantly increasing
in the presence of 16.7mM glucose plus 1 mg/ml bioactive compared
to 16.7mM glucose alone (25.65 ng/mg protein ±0.7 SEM vs 11.78
ng/mg protein ±1.2 SEM, P<0.001), and to a similar level as the
positive control of 16.7mM glucose plus 10mM alanine (27.87 ng/
mg protein ±1.1 SEM, P=0.47). Intracellular calcium and PMP of
cells were not changed. Metabolomics analysis revealed increases in
C18:1n9, C20:5n3 and MUFA, succinate and decreases in GABA and
sn-glycero-3-phosphocholine (P<0.05 for all). In the ob/ob model,
acute treatment with the bioactive improved glucose tolerance with
a reduction in AUC during a GTT (P<0.01). In human subjects, post-
prandial insulin secretion was enhanced at 15min after acute ingestion
of the casein hydrolysate in comparison to the intact protein (63.99
mU/L ±6.2 SEM vs 53.38mU/L ±4.8 SEM, P<0.05). This was mir-
rored by a reduction in blood glucose at the same time-point (P<0.05)
and in postprandial delta glucose AUC (P<0.01). Non-esterified fatty
acids were also reduced in response to the casein hydrolysate com-
pared to the intact protein (P<0.01).
Conclusion: The milk protein-derived bioactive identified has a positive
effect on insulin secretion from β-cells both in vitro and in humans. The
bioactive promoted insulin secretion through a Ca2+-independent path-
way and significantly altered themetabolic profile. Characterisation of the
gastric emptying pattern will provide additional insight into potential
mechanisms of action. Identification of this novel hydrolysate and under-
lying mechanisms provides an opportunity for future use as part of a
functional food matrix for glycaemic management. Further work is un-
derway to incorporate such a bioactive into food matrices and to examine
longer term effects.
Supported by: CSC-UCD and FHI
Disclosure:K. Horner: None.
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Extra-virgin olive oil reduces postprandial glycaemia in type 1 dia-
betes by modulating GLP-1 levels and gastric emptying rate
L. Bozzetto1, G. Clemente2, A. Alderisio1, M. Giorgini1, F. Barone1, G.
Costabile1, P. Cipriano1, A. Giacco1, G. Riccardi1, A.A. Rivellese1, G.
Annuzzi1;
1Federico II University, Naples, 2National Research Council, Penta di
Fisciano, Italy.

Background and aims: Extra-virgin olive oil (EVOO) attenuates the
postprandial glycaemic response to a high glycaemic index (GI) meal
compared with butter in patients with type 1 diabetes. We evaluated the
possible mechanisms behind this effect.
Materials and methods: Eleven type 1 diabetes patients (6F and 5M) on
insulin pump, age 41±9 y (M±SD), duration of diabetes 24±9 y, con-
sumed in the metabolic ward in three successive weeks, according to a
randomized cross-over design, three high-GI meals with identical carbo-
hydrate composition (CHO 130 g, GI 66%) but differing for amount and
quality of fat: 1) “Low-fat”, total fat 10.6 g, 2) high-saturated fat
(“Butter”), total fat 39.4 g, SFA 22.1 g, or 3) high-monounsaturated fat
(“EVOO”), total fat 40.5 g, MUFA 27.9 g. Postprandial glycaemic re-
sponse (0-6h) was evaluated by continuous glucose monitoring, gastric
emptying rate (0-6h) by gastric ultrasound, and plasma active GLP-1
concentrations (0-3h) by ELISA. Pre-prandial insulin doses before the
three meals (11.4±3.1 IU), based on the patients’ individual insulin to
glycaemic load ratio, were the same for each participant.
Results: Blood glucose 0-6h incremental AUC (mmol/Lx360 min) was
significantly lower after EVOO (675±423) than after Butter (1321±603)
and low-fat meals (1008±987) (p=0.034 by repeated measures analysis).
Antrum gastric volume after EVOO meal ingestion was higher than after
Butter meal at 1 hour (106[92,123] vs. 91[73,100] ml, median [IQ],
p=0.041), while it was lower than Butter at 6 hours (42[35,50] vs.
49[38,70] ml, p=0.041), indicating a tendency to an early slower and a
late faster gastric emptying with EVOO. Postprandial GLP-1 0-3h incre-
mental AUC after EVOO was significantly higher (153[95,345]) than
after Butter (76[8,199]) (pmol/Lx180 min, p=0.033).
Conclusion: This study suggests that EVOO attenuates postprandial glu-
cose response to a high-GI meal in patients with type 1 diabetes by
counteracting the rapid glucose absorption following higher-GI foods
through the modulation of incretin secretion and gastric emptying rate.
Clinical Trial Registration Number: NCT02330939
Disclosure: L. Bozzetto: None.

17
Effects of a paleolithic diet with and without supervised exercise on
liver fat and insulin sensitivity: a randomised controlled trial in indi-
viduals with type 2 diabetes
J. Otten1, A. Stomby1, M. Ryberg1, M. Svensson2, J. Hauksson3, T.
Olsson1;
1Department of Public Health and Clinical Medicine, 2Department of
Community Medicine and Rehabilitation, 3Department of Radiation
Sciences, Umeå University, Sweden.

Background and aims: Earlier studies have suggested that a Paleolithic
diet has powerful metabolic effects in obesity and type 2 diabetes. Our
hypothesis was that exercise training would improve the beneficial effects
of a Paleolithic diet on liver fat, insulin sensitivity and insulin clearance.
Materials and methods: 26 patients with type 2 diabetes (age 60 ± 6
years) followed a Paleolithic diet for 12 weeks. The diet was based on
consuming lean meat, fish, seafood, eggs, vegetables, fruits berries, and
nuts. Cereals, dairy products, legumes, refined fats, refined sugars, and
salt were excluded. The participants were randomized to either standard
care exercise recommendations (PD) or 1-h supervised exercise sessions
(aerobic exercise and resistance training) three times per week (PD-EX).
Liver fat was measured with proton magnetic resonance spectroscopy. A

hyperinsulinemic euglycemic clamp with continuous infusion of deuter-
ated glucose and with 40 mU/m2/min insulin for three hours was per-
formed at baseline and after 12 weeks.
Results: Body weight decreased by 7.1 kg (IQR −9.8, −5.6; P<0.001) in
the PD group and by 7.0 kg (−9.7, −5.6; P<0.001) in the PD-EX group.
Maximum oxygen uptake increased by 0.18 L/min (IQR 0.04, 0.37) in the
PD-EX group and decreased by 0.06 L/min (IQR −0.13, −0.03) in the PD
group (P<0.001 for the difference between groups). Liver fat decreased
significantly more in the PD group (77%) versus the PD-EX group (48%;
P<0.001 for difference between groups). Peripheral insulin sensitivity
(rate of disappearance) increased by 57% in the PD group (P<0.05) and
by 42% in the PD-EX group (P<0.01). Suppression of hepatic glucose
production increased by 13% in the PD group and by 11% in the PD-EX
group. Adipose insulin sensitivity (NEFA suppression during the clamp)
increased in both groups by 3.4% (P<0.05 for PD; P<0.01 for PD-EX).
Insulin clearance increased by 14% (P<0.05) in the PD group and by 1%
in the PD-EX group.
Conclusion: A Paleolithic diet improved liver fat, peripheral insulin sen-
sitivity, adipose tissue insulin sensitivity and insulin clearance. Exercise
training reduced the effect on liver fat and insulin clearance despite an
increase in cardiovascular fitness. Further analyses will reveal if the sub-
jects in the PD group were more rigorous regarding the study diet.
Clinical Trial Registration Number: NCT01513798
Disclosure: J. Otten: None.

18
Effect of overfeeding diets enriched with unsaturated or saturated
fatty acids or sugars on de novo lipogenesis, lipolysis and liver fat in
humans
P.K. Luukkonen1,2, S. Sädevirta1,2, M. Umpleby3, A. Rissanen4, R.
Harjula1, H. Gylling2, S. Lallukka1,2, A. Hakkarainen5, N. Lundbom5,
L. Hodson6, H. Yki-Järvinen1,2;
1Minerva Foundation Institute for Medical Research, Helsinki, Finland,
2Department of Medicine, University of Helsinki and Helsinki University
Central Hospital, Finland, 3Department of Nutritional Sciences,
University of Surrey, UK, 4Obesity Research Unit, Department of
Psychiatry, University of Helsinki and Helsinki University Central
Hospital, 5Department of Radiology, University of Helsinki and
Helsinki University Central Hospital, Finland, 6Oxford Centre for
Diabetes, Endocrinology and Metabolism, University of Oxford, UK.

Background and aims: Lipolysis, de novo lipogenesis (DNL) and die-
tary fat (chylomicron remnants and spillover) are the sources contributing
to increased liver fat content but there are no studies comparing effects of
overfeeding different diets on these pathways and liver fat content in
humans.
Materials and methods: To compare effects of overfeeding diets
enriched with either unsaturated fat (UNSAT), saturated fat (SAT) or
carbohydrates (CARB) on liver fat, hepatic DNL and insulin action on
serum NEFA (antilipolysis), we recruited 38 subjects (age 48±2 years,
BMI 31±1 kg/m2, weight 93±3 kg, liver fat 4.7±0.9%). Subjects were
randomized to overeat 1000 extra calories/day either from UNSAT (79%
mono- or polyunsaturated fatty acids, n=12), SAT (76% saturated fatty
acids, n=14) or CARB (100% carbohydrate, n=12) diets for 3 weeks.
Before and after overfeeding, hepatic DNL (palmitate enrichment in
VLDL from 2H2O), NEFA during euglycemic hyperinsulinemia, and liver
fat content (proton magnetic resonance spectroscopy) were measured.
The fatty acid composition of VLDL-triglycerides wasmeasured to assess
the origin of fatty acids in intrahepatocellular triglycerides and compli-
ance to the dietary regimes.
Results: The abundance of monounsaturated and polyunsaturated fatty
acids in VLDL-triglycerides increased in the UNSAT group while satu-
rated fatty acids increased significantly in the SAT and CARB groups.
Bodyweight increased by 0.9±0.3, 1.4±0.3 and 1.4±0.5 kg in the UNSAT,
SAT and CARB groups, respectively. Liver fat increased by 16% (from
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4.5±1.4 to 5.5±1.4% (p<0.02)) in the UNSAT group, by 55% (from 4.9
±1.8 to 7.6±2.3% (p<0.001)) in the SAT, and by 32% (from 4.3±1.5 to 5.7
±1.5% (p<0.02)) in the CARB group. The increase was significantly
greater in the SAT than the UNSAT (p<0.02) or CARB group (p<0.05).
Fasting hepatic DNL increased in the CARB (p<0.05) but not other
groups. NEFA during hyperinsulinemia were significantly (p<0.01) lower
in the CARB group and in the UNSAT group after than before the diet
(p<0.05) and remained unchanged in the SAT group.
Conclusion: Overfeeding a diet enriched either in mono- and polyunsat-
urated fat, saturated fat or carbohydrate increases liver fat, of which sat-
urated fat seems most harmful. CARB diet increases liver fat via DNL
while a SAT diet increases direct deposition of saturated fat and UNSAT
unsaturated fat in the liver. NEFA availability remains relative higher
during a SAT than during CARB or UNSAT diets.
Clinical Trial Registration Number: NCT02133144
Supported by: EMIF, EPoS, Sigrid Juselius,EVO, Novo Nordisk and
British Heart Foundations
Disclosure:P.K. Luukkonen: None.

OP 04 The diabetic heart in men and
mice

19
A novel and practical screening tool for the detection of silent myo-
cardial infarction in diabetes
P.P. Swoboda1, A.K. McDiarmid1, B. Erhayiem1, P. Haaf2, A. Kidambi1,
G.J. Fent1, L.E. Dobson1, T.A. Musa1, P. Garg1, M.T. Kearney1, J.H.
Barth3, R. Ajjan1, J.P. Greenwood1, S. Plein1;
1University of Leeds, UK, 2University Hospital, Basel, Switzerland,
3Leeds General Infirmary, UK.

Background and aims: Silent myocardial infarction (MI) is a prevalent
finding in patients with type 2 diabetes mellitus and is associated with
significant mortality and morbidity. Late gadolinium enhancement (LGE)
by cardiovascular magnetic resonance (CMR) is the most validated tech-
nique for detection of silent MI but is time consuming, costly and requires
administration of intravenous contrast. We therefore planned to develop a
population screening tool to identify those at highest risk of silent MI.
Materials and methods: 100 asymptomatic patients with type 2 diabetes
underwent electrocardiogram (ECG), echocardiography, biomarker as-
sessment and CMR at 3.0T including assessment of left ventricular ejec-
tion fraction and LGE. Global longitudinal strain (GLS) from 2 and 4
chamber cines was measured using feature tracking.
Results: 17/100 patients with no history of cardiovascular disease had
silent MI defined by LGE in an infarct pattern on CMR. The current
diagnostic test is the presence of Q waves on ECG. Only 4 out of 17
patients with silent MI had Q waves (sensitivity 24%, specificity 93%).
Doppler echocardiography E/A ratio ≤ 0.79, GLS ≥ -18.4% and NT-
proBNP > 29ng/L were all associated with silent MI. A combined risk
score derived from these 4 factors and age had an area under the receiver
operating characteristic (ROC) curve of 0.836 (0.749-0.902), P<0.0001
and had significantly better diagnostic accuracy that the presence of Q
waves (P<0.001). A score of ≥3/5 had 88% sensitivity and 70% specific-
ity for silent MI. The number of patients with silent MI according to their
score is shown in the figure.
Conclusion: Using measures that can be derived in an outpatient clinic
setting, we have developed a novel screening tool, for the detection of
silent MI in type 2 diabetes. The screening tool had significantly superior
diagnostic accuracy than current ECG criteria for the detection of silent
MI asymptomatic patients. Figure. Number of patients with silent MI
(red) and without silent MI (blue) according to their silent MI risk score.

Supported by: British Heart Foundation
Disclosure:P.P. Swoboda: None.
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Streptozotocin-induced diabetes mellitus increases the risk for atrial
fibrillation
K. Ziberna, A. Recalde, R. Carnicer, B. Casadei;
Radcliffe Department of Medicine, Division of Cardiovascular Medicine,
University of Oxford, UK.

Background and aims: Diabetes mellitus (DM) is an important risk
factor for atrial fibrillation (AF) - the most common heart rhythm disorder.
However, the mechanisms underlying this association are poorly under-
stood. Altered cardiac metabolism, mitochondrial dysfunction, increased
oxidative stress, inflammation, and fibrosis have all been described in
atria of patients with DM, but their role in the pathogenesis of AF remains
uncertain. An animal model would be needed to depict the relative im-
portance of different proposed mechanisms. We tested whether
streptozotocin (STZ) induced diabetes mellitus in mice recapitulate the
atrial dysfunction observed in patients with DM.
Materials and methods: Multiple low-dose (50 mg/kg over 5 days)
intra-peritoneal injections of streptozotocin (STZ) were used to induce
DM in C57BL/6 mice. Vehicle (citrate buffer) injected mice were used
as controls. After 12 weeks of DM, left ventricular (LV) systolic and
diastolic function was characterized using echocardiography. Atrial elec-
trophysiological properties and arrhythmia inducibility were assessed by
ECG analysis and transoesophageal atrial pacing in anaesthetised mice.
All animal procedures were conducted in accordance with the United
Kingdom Home Office Animals (Scientific Procedures) Act of 1986.
Results:Mice with STZ-induced DM had significantly higher probability
of AF induction compared to controls (18±3% vs. 8±2, p=0.03). AF
induction was positively correlated with plasma glucose levels
(R2=0.36, p=0.002). Mice in the STZ group also had longer PQ interval
(45±1 ms vs. 38±1 ms in controls, p=0.001) and longer QRS interval
(16.0±0.5 ms vs. 14.5±0.6 ms in controls, p=0.06), but showed no differ-
ences in the P wave duration, RR or QT interval. Furthermore, mice in the
STZ group developedmodest LV diastolic dysfunction (tissueDoppler E'/
A' 1.02±0.05 vs. 1.20±0.06 in controls, p=0.04), but no LV systolic dys-
function (ejection fraction 83±4% vs. 83±3% in controls). Mice in the
STZ group had lower LV mass (84±13 mg vs. 110±18 mg, p<0.001).
Conclusion: STZ induced diabetic mouse hearts are more susceptible
towards pacing induced atrial arrhythmias. Diabetic hearts also have
slowed atrial and ventricular electrical conduction. Furthermore, they
have a modest LV diastolic dysfunction without any measureable LV
systolic dysfunction. Characteristics of this novel mouse model of DM
induced atrial remodelling are particularly suitable for studying different
signalling pathways involved in the pathogenesis of AF; and can be read-
ily used to screen for new potential therapeutic agents for diabetic
cardiomyopathy.
Supported by: MRC, BHF
Disclosure: K. Ziberna: Grants; Medical Research Council (MRC),
British Heart Foundation (BHF).

21
Epicardial adipose tissue and cardiovascular disease in type 2
diabetes
R.H. Christensen1,2, B.J.V. Scholten1, C.S. Hansen1, J. Rosenmeier3, H.
Reinhard1, H. Ellingsgaard2, B.K. Pedersen2, M.E. Jørgensen1, H.H.
Parving4, P.K. Jacobsen5, P. Rossing1;
1Steno Diabetes Center, Gentofte, 2Center for Physical Activity Research,
The National Hospital, 3Dept. of Cardiology, Bispebjerg Hospital, 4Dept.
of Endocrinology, The National Hospital, 5Dept. of Cardiology, The
National Hospital, Copenhagen, Denmark.

Background and aims:Epicardial adipose tissue (EAT) is the visceral fat
of the heart. Observational studies indicate that patients with T2D have
more and inflamed EAT compared to non-diabetic individuals, and EAT
excretes biologically active substances that may provoke coronary

atherosclerosis. Whether EAT promotes cardiovascular disease (CVD)
in diabetic patients is currently unknown.The aim of this study is to
evaluate the amount of EATand its association with the composite end-
point comprising incident CVD and all-cause mortality in patients with
T2D, and to investigate the association between EATand markers of low-
grade inflammation and coronary artery calcium score (CAC).
Materials and methods: The study was a prospective study including
200 T2D patients without known coronary artery disease (CAD). EAT
was measured from baseline echocardiography as the echo-free space at
the free wall of the right ventricle in the parasternal long axis view aver-
aged from two cardiac cycles. Baseline EAT was available for 194 pa-
tients. Coronary artery calcium score (CAC) and markers of low-grade
inflammation (IL-1β, IL-6, IL-8, TNFα and hsCRP) were measured at
baseline. Follow-up was performed after 6.1 years (5th to 95th percentile
2.9-7.1) with no lost to follow-up. Descriptive data is expressed as mean
±SD. EAT was investigated both as a continuous variable and split in
quartiles (the highest vs. the three lowest). Time-to-event data were
analysed by Kaplan-Meier survival plots and Cox regression models.
Adjustment was performed for traditional risk factors of CVD (sex, age,
LDL-cholesterol, smoking, HbA1C, and systolic blood pressure).
Results: 152 (76%) were men, with an age average of 59±9 years, and
known diabetes duration of 13±7 years.Mean EATwas 3.3±1.7mm. EAT
in the highest quartile was 5.6±1.2 mm vs. 2.4±0.9 mm EAT in the three
lower quartile groups. Median CAC (IQR) was 107 (3;547). During the
follow-up period 66 patients had experienced a CVD event or died. In
Cox regression analysis EATwas not associated with the composite end-
point (HR 1.1 (95%CI 0.9-1.2 p 0.18)). However, patients with high EAT
had an increased risk of the composite endpoint when compared with
patients with lower EAT (HR 1.8 (95% CI 1.0-3.2), p=0.047). After
adjusting for traditional CVD risk factors, the association became insig-
nificant (HR 1.5 (95%CI 0.8-2.7)).EATwas positively correlated to CAC
(p=0.032) and TNFα (p=0.047), but not to other markers of low-grade
inflammation (p≥0.31).
Conclusion: In a prospective studywith 200 T2D patients without known
CAD, we found that EAT correlated positively with CAC and TNFα.
Elevated EAT was associated with our composite endpoint of CVD and
all-cause mortality. However, the result attenuated after adjustment for
traditional CVD risk factors. Our novel data suggest further research
exploring the role of EAT in T2D and related cardiovascular
complications.
Disclosure:R.H. Christensen: None.

22
Platelets from poorly controlled type 2 diabetes subjects show an
impaired ability to protect against the cardiac ischaemia/
reperfusion injury
I. Russo, S. Femminò, C. Barale, F. Cavalot, F. Tullio, C. Penna, P.
Pagliaro;
Department of Clinical and Biological Sciences, San Luigi Gonzaga
Hospital, University of Turin, Italy.

Background and aims: In Type 2 Diabetes (T2D) platelet hyperreactiv-
ity is partially responsible of switch of the coagulation system towards a
prothrombotic state. Ischemia and reperfusion (I/R) are implicated in a
variety of clinical conditions including thrombolytic therapy for myocar-
dial infarction. Reperfusion of previously ischemic tissue, while essential
for the prevention of irreversible tissue injury, elicits inflammatory re-
sponses with increased production of reactive oxygen species (ROS)
and soluble mediators leading to an impaired organ function. Aim of
the study was to investigate the direct role of platelets to influence infarct
size in a rat model of I/R after infusion of human platelets from T2D or
healthy subjects (HS).
Materials and methods: Hearts from male Wistar rats were perfused in
Langendorff mode with an oxygenatedKrebs solution at constant flow (9-
10 ml/min/g). After 20-min stabilization, hearts were divided in three
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groups: a control group received 20-min of oxygenated buffer perfusion, a
second and a third group received 20-min oxygenated buffer containing
30x10^6 /ml platelets from healthy subjects (n=6, 4M/2F, age: 49±3
years) and T2D patients (n=5, 4M/1F, age: 55±3 years, Hba1c: 14±1%),
respectively. At the end of platelet-perfusion hearts underwent 30-min
period of normo-thermic global ischemia followed by 60-min of reperfu-
sion. Lactate dehydrogenase (LDH) release was measured by spectropho-
tometer analysis in buffer collected during reperfusion period. Infarct size
was assessed via nitro-blu-tetrazolium staining. In platelet samples from
each subject, we also evaluated: i) platelet aggregation to ADP (10
micromol/l), collagen (4 mg/L), arachidonic acid (AA) (0.5 mmol/L)
(Born’s method), ii) the activation of PI-3 kinase/Akt and MAPK/Erk-1/
2 pathways (WB), iii) the intraplatelets ROS production, and iii) the
expression of cyclooxygenase-1 (COX-1) (WB).
Results: Infarct size was 59±2% of risk area in control hearts and it was
smaller in platelet-HS pretreated hearts (49±3% of risk area; p<0.05), but
higher in platelet-T2D pretreated hearts (63±4% of risk area; p<0.05 vs
platelet-HS). LDH release corroborated infarct size data. The perfusion
pressure was not affected by the treatments. Interestingly, T2D-platelets,
in comparison with HS-platelets, showed: i) higher trend to aggregate in
response to AA (76±11 vs 51±3, p<0.05), ADP (78±14 vs 63±2, ns), and
collagen (89±13 vs 65±2, ns), ii) higher fold increase on basal values of
phosphorylated Akt and Erk-2 in response to collagen (2.9±0.2 vs 1.5±0.6
p=0.07 and 5.5±1.2 vs 15.6±3.3, p<0.03, respectively) and AA (2±0.3 vs
1.4±0.6, ns and 22±4.9 vs 5.4±1.5, p<0.007, iii) higher ROS production
(Mean Fluorescence Intensity/min) stimulated by AA ( 73708±560 vs
35350±720, p<0.0001 ), iv) higher expression of COX-1 ( arbitrary units:
26643±210 vs 13200±350, p<0.0001).
Conclusion: Platelets from poorly controlled T2D subjects not only lost
their ability to protect against I/R injury but induced an increase of infarct
size and marker of necrosis.These effects were associated with an in-
creased tendency of platelets to aggregate in respose to the main physio-
logical proaggregating agents, increased production of ROS and COX-1
expression. These findings suggest that, in T2D, platelet hyperreactivity
could have predictor value on myocardial dysfunction after I/R injury.
Disclosure: I. Russo: None.

23
The novel adipokine chitinase-3-like-protein 1 (CHI3L1) is up-
regulated in fibrotic and calcified aortic valves of type 2 diabetic
patients
J. Kistner, S. Raschke, M. Barth, P. Akhyari, A. Lichtenberg;
Clinic for Cardiovascular Surgery-Research Group for Experimental
Surgery, Düsseldorf University Hospital, Germany.

Background and aims: Type 2 diabetic patients (T2D) have an increased
risk of developing cardiovascular disease, like atherosclerosis and calcific
aortic valve disease (CAVD). Adipokine-induced pro-inflammatory sig-
nalling is described to be involved in the pathogenesis of atherosclerosis,
while the role of adipokines in CAVD has been merely studied. Both
diseases are linked to endothelial dysfunction, inflammation, followed
by pro-fibrotic signalling and the accumulation of collagen. In CAVD,
this results in thickened, fibrotic aortic leaflets with reduced biomechan-
ical functionality. Therefore, the aim of this study was to characterize the
expression of different adipokines, including activin A (INHBA),
follistatin-like-1 (FSTL1) and CHI3L1, as well as a marker of fibrosis,
collagen1A1 (COL1A1), and a marker for calcification, osteopontin
(OPN), in human aortic valve tissue samples of non-diabetics (ND) and
T2D in different disease stages of CAVD.
Materials and methods:Aortic valves were collected from patients with
fibrotic (n=43) and calcific aortic tissue (n=40) undergoing aortic valve
replacement. Morphologically unaltered aortic valves were gathered from
hearts harvested at the time of cardiac transplantation (n=12).Via quanti-
tative RT-PCR the gene expression of OPN, INHBA, FSTL1, CHI3L1
and COL1A1 was analyzed. Furthermore, we examined the regulation of

the cytokines between ND (n=51) and T2D (n=44) with regard to the
condition of the aortic valves, which led to the 6 different patient groups.
Results:OPN, a classical marker for osteogenic processes linked to aortic
valve calcification, is significantly enhanced in fibrotic (9.95fold, p<0.01)
and calcified aortic valves (18.27fold, p<0.001) compared to morpholog-
ically unaltered controls. The adipokine INHBA is not regulated between
unaltered, fibrotic and calcified aortic valves. While FSTL1 is down-
regulated (p<0.001) in calcified aortic valve tissue samples compared to
fibrotic or unaltered controls, CHI3L1 is significantly up-regulated in
fibrotic (2.62fold, p<0.05) and calcified aortic valves (2.84fold, p<0.01)
compared to the controls. The diagnosis of type 2 diabetes had no influ-
ence on INHBA and FSTL1 mRNA expression within the three groups.
In contrast, CHI3L1 mRNA expression is enhanced in aortic valve tissue
of T2D compared to ND (ND 3.69 ± 0.74 vs. T2D 6.28 ± 0.83, p<0.002).
Subdividing the groups of unaltered, fibrotic and calcified aortic valves in
samples of ND and T2D revealed that CHI3L1 mRNA expression is
especially enhanced in fibrotic aortic valves of T2D (2.41fold, p<0.01).
Additionally, COL1A1 mRNA expression is significantly enhanced in
fibrotic (9.66fold, p<0.01) and calcified aortic valves (19.65fold,
p<0.001) compared to unaltered aortic valves. In line with the CHI3L1
mRNA expression, COL1A1mRNA expression is especially enhanced in
fibrotic valves of T2D (3.1fold, p<0.01).
Conclusion: The presented results indicate a significant link between
enhanced mRNA expression of the adipokine CHI3L1 and the enhanced
COL1A1 expression, most prominently in the fibrotic aortic valve tissue
of T2D compared to ND. Thus, these presented data indicate a role of a
novel adipokine in CAVD. Future studies will further clarify the effects
and underlying mechanisms of CHI3L1 in the context of fibro-calcific
remodelling of aortic valves and the progression of CAVD.
Clinical Trial Registration Number: ID2013091405
Disclosure: J. Kistner: None.

24
Endothelial monocyte-activating polypeptide-II improves heart func-
tion and endothelium-dependent relaxation of aorta in type 1 diabe-
tes mellitus
N. Dorofeyeva, G. Vorobyov, L. Mogylnytska, V. Sagach;
Department of Blood Circulation, A.A.Bogomoletz Institute of
Physiology, NAS of Ukraine, Kiev, Ukraine.

Background and aims: Diabetes mellitus is accompanied by both heart
and endothelium dysfunction and the development of diabetic cardiomy-
opathy. It acts as a risk factor for cardiovascular complications, such as
coronary atherosclerosis and ischemic heart disease. We have recently
shown that endothelial monocyte-activating polypeptide-II (EMAP-II)
improves diastolic heart function in hypertension, decreased oxidative
and nitrosative stress and increased the synthesis of NO. The aim of work
was to investigate the effect of EMAP II on the heart function and
endothelium-dependent relaxation of aortic smooth muscle in type -I
Diabetes mellitus.
Materials and methods: Rats were divided into control and diabetic
groups. Type-1 Diabetes mellitus was induced with a single intraperito-
neally injection of streptozotocin (60 mg/kg). After 2 month animals with
a random blood glucose level >15 mmol/l were considered to be diabetic
and were included in the study. The functional cardiohemodynamic indi-
cators registered via Pressure-Volume System.Endothelium-dependent re-
laxations investigate using aortic strips by addAcetylcholine (10-5M/l) in
aortic rings precontracted with noradrenaline. The recombinant endothe-
lial monocyte activating polypeptide II - EMAP II (2,8 mkg/kg) was
administered intravenously.
Results: It was shown that after EMAP II end-diastolic pressure in
streptozotocin-induced diabetic rats was decreased by 25,4% (P<0,05),
end-systolic pressure decreased by 13,8%. The end-diastolic myocardial
stiffness decreased by 25,5% (P<0,05) in streptozotocin - induced diabetic
rats. After EMAP II the arterial stiffness was decreased by 26,3%
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(P<0,05), that indicates an improvement the ventriculo-arterial coupling.
It has been shown that endothelium-dependent relaxation of aortic smooth
muscle was decreased by 31,6% in streptozotocin - induced diabetic rats
vs control group. Administration EMAP II results in improving and res-
toration of endothelium-dependent relaxation in streptozotocin-induced
diabetic rats. Endothelium-dependent relaxation of aortic smooth muscle
in streptozotocin - induced diabetic rats after EMAP II was increased by
1.7 times (average value was 85,22%±18,62%).
Conclusion: Thus, EMAP II has a positive effect on heart and vessels.
EMAPII improves diastolic heart function, end-diastolic pressure de-
creased, end-diastolic myocardial stiffness and arterial stiffness reduced
in streptozotocin - induced diabetic rats. EMAP II improves and restora-
tion of endothelium-dependent relaxation in streptozotocin -induced dia-
betic rats.
Disclosure:N. Dorofeyeva: None.

OP 05 (Epi-)genetics of adipose tissue

25
Maternal and paternal pre-conceptional overweight results in differ-
ent sex-specific transcriptome changes of blastocysts and spermato-
zoa sncRNAs
K. Hedegger1, S. Krebs2, A. Graf2, H. Blum2, E. Wolf1,2, M. Dahlhoff1;
1Institute of Molecular Animal Breeding and Biotechnology, 2Laboratory
for Functional Genome Analysis, Gene Center, Munich, Germany.

Background and aims: Human epidemiological studies show that the
offspring’s risk to develop obesity in later life is strongly associated with
maternal obesity. In a previous study we used a diet-induced obesity (DIO)
model to show, that a peri-conceptional obesogenic exposure of female
mice is sufficient to induce sex-specific abnormal health outcomes in off-
spring. In adult male offspring we found, overweight, insulin resistance,
hyperleptinemia, hyperuricemia and hepatic steatosis were observed; all
these changes were not present in female offspring. Instead, those showed
impaired fasting glucose suggesting a prediabetic condition and a reduction
in fat mass with adipocytes of smaller size than in males. In our current
study we investigated if maternal or paternal pre-conceptional obesogenic
exposure does already affect the transcriptome of the early embryo in utero,
and if DIO changes the small RNA pattern of spermatozoa.
Materials and methods: One parent group received a high fat diet (HFD)
and the other parent group obtained a control diet (CD), in a third control
mating group both parents were fed with CD. At the age of 12 weeks the
parents of the overweight group were mated with their counterparts of the
lean parent group to generate the embryos. After mating blastocysts were
collected at day 3.5 post coitum and a microarray experiment was performed.
To address the underlying paternal mechanismswe investigated the alteration
of the miRNAome in spermatozoa by next generation sequencing.
Results: Microarray analysis revealed different alterations of the gene ex-
pression profile for male and female blastocysts. Male embryos from an
overweight parent, regardless of father or mother, had more upregulated
genes than control embryos from lean parents. In contrast, 48 genes were
downregulated in female blastocysts from obese fathers, whereas female
blastocysts from overweight mothers showed only very few differentially
expressed genes compared to female control blastocysts. The transcriptome
changes induced by paternal or maternal periconceptional overweight in
male and female blastocysts do not overlap. In contrast, within the same sex
of blastocysts, the effects of maternal and paternal overweight on the em-
bryonic transcriptome are partially overlapping. Next generation sequenc-
ing of small RNAs reveals several differentially expressed microRNAs and
tRNA fragments in the spermatozoa of HFD fed males.
Conclusion: Our data indicate that overweight of parents during the peri-
conceptional period may lead to sex-dependent transcriptome changes
already in an early stage of development, the blastocyst. Additionally
we found, that the spermatozoa of obese male mice have a different small
RNA pattern, these RNAs may act as early regulators of the embryonic
transcriptome. Finally our data indicate that DIO can inherited obesity by
the mother and the father, but it mainly affects the male offspring.
Supported by: German Center for Diabetes Research (DZD e.V.)
Disclosure:K. Hedegger: None.

26
Family risk of type 2 diabetes is accompanied by a different epige-
netic signature in pre-adipocytes from type 2 diabetic relatives
L. Parrillo1, G.A. Raciti1, A. Hammarstedt2, P. Mirra1, M. Longo1, C.
Nigro1, A. Desiderio1, M. Campitelli1, T. Tortora1, U. Smith2, F.
Beguinot1;
1DISMET & URTof IEOS-CNR, Federico II University of Naples, Italy,
2Department of Molecular and Clinical Medicine, University of
Gothenburg, Sweden.
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Background and aims: Family history of Type 2 Diabetes (T2D) is accom-
panied by evidence of subcutaneous adipose tissue (scAT) dysfunction.
Indeed, First Degree Relatives (FDRs) of T2D patients have a very high
risk of developing T2D and also have considerably larger subcutaneous fat
cells as a consequence of an impaired ability to recruit new adipose cells in
response to calorie excess. Mechanisms driving this restricted adipogenesis
are unclear but may depend on epigenetic effects. We have, therefore,
explored global DNAmethylation in adipocyte precursor cells from healthy
FDRs and control individuals lacking a known family history of T2D.
Materials and methods: scAT Stromal Vascular Fraction cells (enriched
in pre-adipocytes; SVFs) were isolated from fat biopsies obtained from 9
healthy and non-obese FDRs of T2D individuals and 12 carefully
matched control subjects with no family history of T2D. Genome-wide
DNA methylation profile was analysed in SVFs using methylated DNA
immunoprecipitation sequencing (MeDIP-Seq). Advanced analyses were
applied to identify differentially methylated regions (DMRs) between the
two groups. DMRs were mapped to their corresponding genes, and tested
for potential overlaps with biological pathways and gene network.
Results: The clinical characteristics of individuals with a genetic predispo-
sition for T2D are shown in Table 1. MeDIP-Seq analysis provided non-
biased DNA methylation maps covering almost the entire cell genome.
2,936 DMRs were detected with false discovery rate <5%. Most of the
identified DMRs were located within gene bodies. The majority of the
significant DMR (~90%) showed decreased DNA methylation in SVF
from FDRs, suggesting that genetic predisposition for T2D is linked to
global hypomethylation in scAT precursor cells. Moreover, DMRsmapped
to 1,329 unique genes [differentially methylated genes (DMGs); false dis-
covery rate <5%]. Of these, 88 genes had increased and 1,241 had de-
creased DNA methylation levels in SVF of FDRs. Intriguingly, most
hypomethylated genes belonged to key adipocyte commitment and differ-
entiation pathways such as Protein Kinase A (adjusted P = 0.003),
Fibroblast growth factors (FGFs; adjusted P = 0.006), and the Wnt signal-
ing pathways (adjusted P = 0.000005). DMGs also included genes with
known function in adipocyte biology, such as TLE3 and FASN.
Conclusion: In FDRs, the epigenetic signature of subcutaneous fat pre-
cursor cells is characterized by global hypomethylation and differential
methylation of genes linked to adipocyte commitment and metabolic
functions, including genes of the Wnt family. Alterations of the methyl-
ation state of this gene network, and its inappropriate activation, may
represent a mechanism responsible for the impaired adipose cell recruit-
ment accompanying T2D predisposition in FDRs.

Supported by: EFSD/Lilly Research Fellowship 2015
Disclosure: L. Parrillo: Grants; LP is the recipient of the EFSD/Lilly
Research Fellowship 2015.
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Epigenetic changes at PPARγ and Zfp423 promoters influence
adipogenic commitment of NIH-3T3 cells
M. Longo1, F. Zatterale1, G.A. Raciti1, S. Hedjazifar2, J.M. Hoffmann2, R.
Spinelli1, G. Cacace1, D. Conza1, L. Ulianich1, U. Smith2, F. Beguinot1;
1DISMET & URTof IEOS-CNR, Federico II University of Naples, Italy,
2Department of Molecular and Clinical Medicine, University of
Gothenburg, Sweden.

Background and aims: Hypertrophic obesity is typically associated
with insulin resistance and risk of developing type 2 diabetes. It is
due to the inability to recruit and differentiate available precursor cells
in the subcutaneous adipose tissue; a process requiring inactivation of
the canonical WNT signaling pathway and activation of bone morpho-
genetic protein 4 (BMP4) to initiate their commitment. Emerging ev-
idence suggests that the zinc-finger protein Zfp423 (key mediator of
the BMP4 pathway) controls preadipocyte determination directly by
regulating transcriptional activation of the peroxisome proliferator-
activated receptor gamma (Pparγ) gene. Elucidation of molecular
mechanisms regulating the expression of Zfp423 and its downstream
target Pparγ could provide new insight into the reasons for the re-
stricted adipogenesis in hypertrophic obesity. Genetic studies per-
formed so far have not identified genetic variants of Zfp423 and
Pparγ genes associated with hypertrophic obesity. This work aims at
investigating the contribution of epigenetic mechanisms in the tran-
scriptional regulation of these genes.
Materials and methods: 3T3-L1 and NIH-3T3 cells were used as fibro-
blasts committed and uncommitted to the adipocyte lineage, respectively.
mRNA levels were measured byReal-time PCR, whilemethylation levels
were analyzed by bisulfite sequencing. Chromatin structure was analyzed
by Micrococcal nuclease protection assay, and DNA-methyltransferase
were chemically inhibited by 5-azacytidine (AZA). Adipocyte differenti-
ation rate was also evaluated by Oil Red O staining.
Results: 3T3-L1 cells show a significant increase of Zfp423 and Pparγ
mRNA levels compared to NIH-3T3 cells (p<0.001). The DNA methyl-
ation at Zfp423 and Pparγ promoters is higher in NIH-3T3 compared to
3T3-L1 cells (NIH-3T3 vs 3T3-L1; Zfp423 % of CpG methylation:
90.2% vs 15.3%, p<0.001; Pparγ % of CpG methylation: 70% vs 30%,
p<0.001). Nucleosome occupancy on both Zfp423 and Pparγ promoters
is higher in NIH-3T3 compared to 3T3-L1 cells [NIH-3T3 vs 3T3-L1,
Zfp423 % of nucleosome occupancy: Nucleosome (NUC) 1: 72.2% vs
51.5%, p<0.01; NUC2: 94.6%vs 46.4%, p<0.01; Pparγ%of nucleosome
occupancy: NUC1: 62.0% vs 21.2%, p<0.01; NUC2: 45.1% vs 9.2%,
p<0.01; NUC3: 53.1% vs 10.9%, p<0.01]. AZA treatment increases
Zfp423 and Pparγ mRNA levels (Not treated vs AZA treated NIH-3T3;
Zfp423 expression: 1 vs 1.87 REU, p<0.001; Pparγ expression: 1 vs 6.49
REU, p<0.001], reduces nucleosome occupancy on both Pparγ and
Zfp423 promoters (Not treated vs AZA treated NIH-3T3; Zfp423 % of
nucleosome occupancy: NUC1: 72.2% vs 65.1%, p<0.01; NUC2: 94.6%
vs 46.9%, p<0.01; Pparγ% of nucleosome occupancy: NUC1: 62.0% vs
38.9%, p<0.01; NUC2: 45.1% vs 37.4%, p<0.01; NUC3: 53.1% vs
22.8%, p<0.01) and improves adipocyte differentiation of NIH-3T3.
Conclusion: Our results indicate that epigenetic events such as DNA
methylation and chromatin remodeling influence the ability of precursor
cells to differentiate into mature adipocytes by modulating Zfp423 and
Pparγ genes expression. Further understanding of the molecular mecha-
nisms regulating Zfp423 and Pparγ expression will help the identification
of novel strategies aimed at preventing and treating the restricted adipo-
genesis typical of hypertrophic obesity.
Disclosure:M. Longo: None.
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Functional evaluation of the human fat distribution HOXC13 gene
locus
F.-C. Kuo1,2, M. Neville1,3, K.E. Pinnick1, F. Karpe1,3;
1Oxford Centre for Diabetes, Endocrinology and Metabolism, Radcliffe
Department of Medicine, University of Oxford, UK, 2Division of
Endocrinology and Metabolism, Department of Internal Medicine, Tri-
Service General Hospital, National Defense Medical Center, Taipei,
Taiwan, 3NIHR Oxford Biomedical Research Centre, Oxford University
Hospitals Foundation Trust, UK.

Background and aims: Human fat distribution shows strong associa-
tions with both insulin resistance and type 2 diabetes independent of total
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fat mass. Genome-wide association (GWA) studies have identified several
genetic loci associated with BMI-adjusted waist-to-hip ratio, but most of
these loci have not been functionally evaluated. The HOXC13 locus con-
tains epigenetically regulated developmental genes, of which the HOX
transcript antisense RNA (HOTAIR) gene maps right under the GWA
peak and is also the most differentially expressed gene between abdom-
inal and gluteofemoral fat tissue. HOTAIR is a long non-coding RNA
under epigenetic control capable of modulating cell function by
reprogramming chromatin states, but its regulation remains largely
unexplored.
Materials and methods: Subjects were recruited through the Oxford
Biobank/NIHR Bioresource in which participants have had a dual energy
X-ray absorptiometry scan to monitor fat distribution. Paired adipose
tissue biopsy samples were obtained from abdominal (ASAT) and gluteal
(GSAT) subcutaneous tissue (n=204). A dense map of gene variants were
genotyped across the region to assess haplotypes (n=7382). Two single
nucleotide polymorphisms (SNPs) were haplotype-tagging (not in linkage
disequilibrium) for minor alleles: rs76084431 and rs12427129. HOTAIR
mRNA expression was measured by qPCR and expressed relative to
suitable endogenous control transcripts. Associations for fat distribution
were adjusted for BMI.
Results: HOTAIR expression was nearly undetectable in ASAT (0.007
[0.004; 0.019]), whereas it was higher, but variable in GSAT (0.910
[0.592; 1.429], P<0.001). Females had on average 50% lower GSAT
HOTAIR expression than males (P<0.001). The minor allele haplotype-
tagging SNPs showed significant but opposite expression quantitative
trait loci (eQTLs); females heterozygous for rs76084431 had significantly
lower (34%) GSAT HOTAIR expression compared to wild type
(P=0.017), whereas heterozygous individuals for rs12427129 had 33%
higher GSAT HOTAIR expression compared to wild type (P=0.018). The
HOTAIR transcript-lowering variant (rs76084431) had a significant effect
on body fat distribution. Females carrying the minor allele (TT+TC)
showed significantly higher android-total fat ratio (beta: 0.036,
P=0.013) and android-gynoid fat ratio (beta: 0.033, P=0.022) compared
to wild type (CC).
Conclusion: In summary, we have identified two eQTLs with oppo-
site directional effects on HOTAIR expression and a HOTAIR
transcript-lowering variant shows strong associations with fat distri-
bution. Current work involving bisulphite sequencing of HOTAIR
regulatory regions to identify sites where these gene variants may
interact with DNA methylation, as well as HOTAIR knockdown and
overexpression in specific abdominal and gluteal adipocyte precur-
sors is ongoing. Further functional studies will reveal effects on re-
gional preadipocyte proliferation and differentiation. The eQTLs will
enable epigenetic testing of regulatory regions by bisulphite sequenc-
ing and transcriptional testing to identify the genetic/epigenetic con-
trol of HOTAIR.
Disclosure:F. Kuo: None.
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Differences of SSPNmethylation pattern in human subcutaneous and
omental visceral adipose tissue
M. Keller1, L. Hopp2, X. Liu1,3, T. Wohland1, K. Rohde1, R. Cancello4,
K. Bacos5, A. Dietrich1,6, M. Stumvoll1,7, P. Kovacs1, A.-M. DiBlasio4,
C. Ling5, H. Binder2, M. Blüher1,7, Y. Böttcher1;
1IFB-Adiposity Diseases, 2Interdisciplinary Centre for Bioinformatics,
3Bioinformatics Group, Department of Computer Science, University of
Leipzig, Germany, 4Molecular Biology Laboratory, Istituto Auxologico
Italiano IRCCS,Milan, Italy, 5Epigenetics and Diabetes Unit, Department
of Clinical Sciences, Lund University Diabetes Centre, Malmö, Sweden,
6Department of Surgery, 7Department ofMedicine, University of Leipzig,
Germany.

Background and aims: Adipose tissue distribution plays a major within
obesity risk development. Genome wide association studies (GWAS) for

waist-to hip ratio (WHR) revealed numerous SNP markers including a
variant near the Sarcospan (SSPN) gene locus. Nevertheless, based on the
limited effect size onWHRvariance and the rising evidence for epigenetic
mechanisms playing an important role in obesity and related metabolic
complications, we hypothesized that SSPN may be differentially
methylated.
Materials andmethods:We examined genome wide DNA promoter
methylation along with changes in mRNA profiles in paired sam-
ples of human subcutaneous adipose tissue (SAT) and omental
visceral adipose tissue (OVAT) from non-obese vs. obese
individuals.
Results: In general, we identified several obesity-associated and adi-
pose tissue depot-specific genes potentially playing a role in adipo-
genesis and differentiation, obesity, lipid metabolism and adipose
tissue expandability (ETV6, HAND2, HOXC6, PPARG, SORBS2,
CD36, CLDN1), which were successfully in silico replicated. In de-
tail, results for SSPN indicate adipose tissue specific differences in
non-obese subjects (P=0.017; NM_005086) as well as a trend of
obesity specific differences in OVAT (P=0.08; and NM_005086).
Further, we demonstrated significantly negative effects of DNA
methylation (all P≤0.03, adj. for sex, age, lnBMI and T2D) and pos-
itive effects of expression (all P<0.02) on parameters of fat distribu-
tion such as waist and WHR in SAT among all subjects. In line with
that, methylation levels of SSPN in SAT associate negatively with
parameters of glucose homeostasis like fasting plasma insulin
(P=0.001, ß=-2.8). Finally, an epigenome-wide association study
(EWAS) for methylation and BMI (adj. sex, age) revealed the same
probe (NM_005086) within the SSPN promoter region as top hit
(P<1x10-5) in SAT.
Conclusion: In summary, our data hint at an epigenetic regulation of
SSPN especially in human SAT which may further affect adipose tissue
storage.
Supported by: DDG, DDS, IFB K739, IFB K6e-96, IFB K6e-97, BMBF,
SFB 1052/1, EFSD/NovoNordisk, ALF
Disclosure:M. Keller: None.
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Zinc finger 521 (ZNF521) is a key regulator of early commitment of
human adipose precursor cells and adipogenesis
B. Gustafson, A. Nerstedt, U. Smith;
Department of Medicine, at the University of Gothenburg, Lundberg
Laboratory for Diabetes Research, Sweden.

Background and aims: Inability to recruit new adipose cells in the
subcutaneous adipose tissue following weight gain leads to hyper-
trophic obesity, accumulation of fat in ectopic depots, insulin resis-
tance and increased risk of type 2 diabetes (T2D). Furthermore,
hypertrophic obesity is associated with a family history of T2D
indicating that it is under genetic regulation. There is a ~10% annual
turnover of the adipose cells but the early signals for recruitment
and commitment of precursor cells into the adipose lineage are un-
clear. We have previously identified ZNF423 as a commitment fac-
tor regulated by bone morphogenetic protein (BMP)4 for its nuclear
entry. In contrast, another Zinc Nuclear Factor, ZNF521, has been
shown to be a suppressor of adipogenesis. We here characterized the
role of ZNF521 for the early commitment and differentiation of
human subcutaneous precursor cells and its relation to the develop-
ment of hypertrophic obesity.
Materials and methods: Stromal cells from human subcutaneous adi-
pose tissue were isolated with collagenase from healthy individuals
with and without a family history of T2D (First Degree Relatives;
FDR). ZNF521 was silenced in the precursor cells and adipocyte dif-
ferentiation initiated. Gene expression were analysed with RT-PCR
and protein levels with Western blots. Nuclear ZNF521 was detected
with immunofluorescence.
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Results: Following initiation of differentiation, ZNF521 declined
rapidly but with large inter-individual differences (relative quantity
in adipocytes, range 0.068 - 0.989, n=42). Ability to downregulate
ZNF521 was negatively correlated with adipocyte differentiation
measured as lipid accumulation and the differentiation markers
peroxisome proliferator-activated receptor (PPAR)γ2, GLUT4 and
free fatty acid receptor 4 (FFAR4/GPR120) (all p<0.001).
Furthermore, ZNF521 expression in differentiated adipocytes cor-
related positively with both BMI and cell size of the donors
(p<0.001 and p=0.01, respectively). Silencing ZNF521 induced a
rapid induction of differentiation with increased early markers such
as CCAAT/enhancer binding protein (C/EBP)β/δ and PPARγ2,
likely mirroring commitment of the precursor cells. In addition,
silencing ZNF521 induced BMP4, the early regulator of adipose
precursor cell commitment, as well as activation of SMAD1/5/8.
This induction of BMP4 was probably a consequence of an in-
crease in the transcriptional co-activator with a PDZ domain
(TAZ). In well-differentiated cells, ZNF521 was translocated from
the nucleus and degraded.
Conclusion: ZNF521 is an early regulator of adipose precursor cell com-
mitment and differentiation. It acts as a switch to prevent adipogenic
commitment and, instead, favour the osteogenic linage. Our results show
that silencing ZNF521 promotes mesenchymal precursor cells to enter
adipogenic commitment following BMP4 induction. Thus, ZNF521 is
an important early regulator of adipogenesis and may play a key role
for the development of hypertrophic obesity and associated metabolic
complications.
Clinical Trial Registration Number: Dnr: 151-14, 2014-05-05
Supported by: EFSD/Novo Nordisk award and Swedish Research
Council
Disclosure: B. Gustafson: None.

OP 06 Diabetic foot screening, treat-
ment and outcomes
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Combined retinal/neuropathy/renal screening service: an effective
model for early detection of diabetic peripheral neuropathy
S. Tesfaye1, O. Binns-Hall1, D. Selvarajah2, D. Sanger1, J. Walker3, A.
Scott1;
1Diabetes, Royal Hallamshire Hospital, 2Diabetes, University of
Sheffield, 3Podiatry, Community Podiatry, Sheffield, UK.

Background and aims: Diabetic foot ulceration and amputations are
physically and emotionally devastating as well as being expensive. In
the UK, high-uptake retinal-screening has resulted in retinopathy no lon-
ger being the commonest cause of working-age blindness. In contrast,
diabetic distal symmetrical polyneuropathy (DPN) is diagnosed late using
the 10gmonofilament (10gMF), foot clinics are bursting with patients and
amputations are increasing year-on-year. A more effective model of foot-
screening is therefore required.
Materials andmethods:Hospital and community-based, one-stop, com-
bined eye/DPN/renal screening service has undergone a feasibility assess-
ment. Patients attending retinal-screening have their feet assessed by a
podiatrist whilst the instilled medriatic eye-drop is working. Assessments
included: 1) gold-standard Toronto Clinical Neuropathy Score (TCNS,
takes 15minutes), 2) the 10gMF and 3) two state-of-the art, validated,
objective and quick measures of neuropathy: DPN-Check - a hand-held
device that measures sural nerve conduction velocity and amplitude
(3minutes) and SUDOSCAN that measures sudomotor function
(3minutes).
Results: 180 consecutive diabetic patients, 20.5% of whom have never
had their feet examined previously, have so far been evaluated. The prev-
alence of DPN using TCNS was 31%, massively underestimated by
10gMF (14%). The prevalence of DPN using DPN-check was 55%
(91% sensitivity, 73% specificity), 40% using SUDOSCAN (79% sensi-
tivity, 60.3% specificity) and 50.3% using abnormality in either (94%
sensitivity, 63% specificity). Both devices co-related with TCNS
(p<0.001). New diagnosis of painful-DPN was made in 12%.
Participants rated the service very highly (p<0.00).
Conclusion: Combined eye, DPN and renal screening has high uptake,
reduces clinic visits, leads to an early diagnosis of DPN, unmasks painful
DPN, and is an effective model for the early diagnosis/management of
DPN and foot complications.
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Disclosure:S. Tesfaye: Honorarium; Astellas Pharma, Worwag Pharma,
Miro. Lecture/other fees; Pfizer, Eli Lilly, Novo Nordisk, MSD.
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Impaired vibration perception thresholds at low frequencies are
strong risk factors for diabetic foot ulcers in type 1 diabetic patients
E. Lindholm1, K. Fagher2, M. Löndahl2, L. Dahlin3;
1Department of Clinical Sciences, Lund University, Malmö, 2Department
of Clinical Sciences, Lund University, 3Department for Translational
Medicine, Lund University, Malmö, Sweden.

Background and aims: The aim was to evaluate multi-frequency
vibrometry as a method to measure vibrotactile sense in the sole of the
foot in subjects with type 1 diabetes and evaluate association between
diabetic foot ulcers and vibration perception thresholds.
Materials and methods: Vibration perception thresholds were investi-
gated at six frequencies (4, 8, 16, 32, 64 and 125 Hz) at two sites - first
metatarsal (MTH1) and fifth metatarsal heads (MTH5) - in patients with
type 1 diabetes (n=364). Thresholds for patients with a durationmore than
10 years were compared with healthy, age- and gender-matched subjects
(n=137). Foot ulcers were defined as at least Wagner grade 1 ulcer with a
full thickness skin loss involving subcutaneous tissue. Twenty-four pa-
tients had a history of foot ulcers. There was a strong co-linearity between
nearby frequencies. Therefore, we conducted a factor analysis and used
the extracted factors in a logistic regression analysis to determine the risk
factors for diabetic foot ulcer.
Results: Vibration perception thresholds measured at the MTH5 were
significantly higher in subjects with type 1 diabetes with more than 10
years of duration compared with healthy subjects at all frequencies.
Vibration perception thresholds measured at MTH1 were also significant-
ly different, but only at 32, 64 and 125 Hz. The correlation between
different frequencies was strongest between 4 and 8 Hz (correlation coef-
ficient > 0.8) and was less when the difference between frequencies was
larger (correlation coefficient < 0.5 between 4 Hz and 125 Hz). Patients
with diabetic foot ulcers were older (60±13 vs. 46±16 yrs., p<0.001) and
had longer duration of diabetes (36±15 vs. 22±15 yrs., p<0.0001), higher
systolic (135±16 vs. 127±16 mmHg) and diastolic blood pressure (77±10

vs. 66±18 mmHg, p=0.009) than patients without history of foot ulcers.
All measured vibration perception thresholds were higher in patients with
than without foot ulcers. As a result of factor analysis with varimax rota-
tion, seven different factors were extracted, “MTH1 low frequency”,
“MTH5 middle+MTH1 low-high frequency”, “MTH5 low frequency”,”
duration and age”, “smoking”, “blood pressure” and “gender”. Only fac-
tor three - “MTH5 low frequency” (4 and 8 Hz) - was associated with
diabetic foot ulcers (OR 2.7 [1.6-4.7], p=0.0003).
Conclusion: Multi frequency vibrometry is an effective method for de-
tecting neuropathy in the sole of the foot. Low frequencies, i.e. 4 and 8
Hz, measured at 5th metatarsal head, were associated with increased risk
of diabetic foot ulcer, indicating that at least Merkel cell-neurite complex
and Meissner's corpuscles were affected by diabetes.
Supported by: Swedish Governmental Agency for Innovation Systems
Disclosure:E. Lindholm: None.
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Inherited thrombotic disordersmay influence the effect of autologous
cell therapy of critical limb ischaemia and diabetic foot
M. Dubský1, A. Jirkovska1, A. Nemcova1, R. Bem1, V. Fejfarova1, V.
Woskova1, L. Pagacova2, K. Navratil3, J. Skibova1;
1Diabetic Centre, 2Autotransfusion Unit, 3Clinic of Transplant Surgery,
Institute for Clinical and Experimental Medicine, Prague, Czech Republic.

Background and aims: Some diabetic patients with no-option critical
limb ischemia (CLI) treated by autologous cell therapy (ACT) using bone
marrow-derived mononuclear cells do not show satisfactory improvement
of limb ischemia after the procedure. Inherited thrombotic disorders could
negatively influence the clinical outcome of ACT by microthrombosis.
The insufficient effect of cell therapy may be caused by impaired cell
function due to deteriorated perfusion on the cell injection site. The aim
of our study was to analyze the risk factors for impaired response to ACT
in patients with CLI and diabetic foot with respect to inherited
thrombophilia.
Materials and methods: Seventy-two diabetic patients with CLI and
diabetic foot from our foot clinic treated by ACT over 7 years were
divided into responders (n = 57) and non-responders (n = 15). Non-
responders were defined as an insufficient increase of transcutaneous
oxygen pressure (TcPO2) by a maximum of 5 mm Hg at 3 months
after ACT. Risk factors for the impaired response were assessed
before cell therapy and divided into patient-related ones: e.g. age,
sex, duration and treatment of diabetes, HbA1c, inherited thrombotic
disorders, co-morbidities, product-related ones: number of leuko-
cytes, lymphocytes, monocytes, platelets and CD34+ cells, and
limb-related ones: e.g. severity of CLI (Rutherford classification),
TEXAS classification, and infection - classified by PEDIS (up to
grade 3) and WIfI (up to grade 2), presence of resistant microbes
(MRSA, Pseudomonas, Klebsiella ESBL), osteomyelitis (confirmed
by X-ray), and CRP.
Results: The main independent predictors for impaired response to cell
therapy were heterozygote Leiden mutation (OR 10.5; 95% CI 1.72-64)
and homozygote methylenetetrahydrofolate reductase (MTHFR 677)mu-
tation (OR 3.36; 95% CI 1.0-14.3) in stepwise logistic regression.
Univariate analysis revealed that lower mean value of protein C was
significantly more prevalent in non-responders compared to responders
(p = 0.041). No significant difference was found in the other tested
factors.
Conclusion: Our study showed that the significant predictors for im-
paired response to autologous cell therapy in diabetic patients with CLI
were inherited thrombotic disorders (Leiden mutation and MTHFR 677
mutation). These results may support future research into adequate anti-
thrombotic therapy after cell therapy and, also, to prompt screening for
inherited thrombophilia.
Supported by: Ministry of Health, Czech Republic for Development of
Research Organization
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Autologous mesenchymal stem cells in treatment of recalcitrant neu-
ropathic diabetic foot ulcer: randomised controlled trial
A. Albehairy1, H. Abdelghaffar2, H. Abdelhafez1, A. Emam3, M.
Elhussiny3, M. Tarshoby1;
1Internal Medicine, 2Clinical Pathology, 3Mansoura University, Egypt.

Background and aims: Study the effect of locally injected autologous
bone marrow mesenchymal stem cells (BM MSCs) on ulcer healing in
patients with resistant neuropathic diabetic foot ulcers.
Materials and methods: Twenty patients with resistant neuropathic dia-
betic foot ulcers were randomly assigned to conventional treatment and
proper offloading modalities alone or with added MSCs injection.
Aspiration of 40cc of Patients’ own bone marrow under good aseptic
technique. MSCs were characterized by adherence and trans differentia-
tion. Cultured cells were subjected to microbiological and karyotyping
testing. Cultured BM MSCs were injected in the edges of the wound at
eight points in day 0 and day 7. Total injected cell number ranged from
one million to 2 million cells. Cases were followed for 12 weeks for size
of ulcer and any local reactions.
Results: In the group of MSCs ulcer size decreased by median
49.9%(9.09%,86.6%) after 6 weeks and reached median 68.24%
(3.03%-100%) after 12 weeks while the conventionally treated group
ulcer size reduction was median7.67% (-30%-35%) and median 5.27%
(-133.33%- 25%) respectively (P value < 0.0001). Complete healing was
achieved in one case in MSCs group. There were no systemic complica-
tions or local reactions to the stem cell therapy.
Conclusion: Local injection of autologous bone marrow derived mesenchy-
mal stem cell is promising in healing of recalcitrant neuropathic diabetic foot
ulcers. The procedure is safe and well tolerated by the patients. Optimum
number of injected cells and frequency of injection is still to be determined.
Disclosure:A. Albehairy: None.
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MicroRNA-210 role for wound healing in diabetes
S. Narayanan1, X. Zheng1, S. Eliasson1, J. Grunler1, C. Xu1, M. Ivan2,
S.-B. Catrina1;
1Department of Molecular Medicine and Surgery, Karolinska Institutet,
Stockholm, Sweden, 2Department of Microbiology and Immunology,
Indiana University, Indianapolis, USA.

Background and aims: Diabetic foot ulceration represents a major med-
ical, social and economical problem. Specific therapeutically options are
limited because the pathogenic mechanisms for delayed wound healing in
diabetes are still unraveled. Even though prolonged exposure of the tis-
sues to hyperglycemia is the primary causative factor for chronic compli-
cations of diabetes it has recently become increasingly evident that hyp-
oxia plays an important role. Tissues’ response to hypoxia is mediated by
transcription factors called Hypoxia Inducible Factors (HIFs), which reg-
ulates various genes that adapt the cells to low oxygen concentration by
modulating angiogenesis, cell proliferation, apoptosis, cell migration etc.
In diabetes, however, the cellular response to hypoxia is impaired as a
consequence of the repression of HIF-1. Reactivating the HIF signaling in
diabetes is followed by improved wound healing rate despite chronic
hyperglycemia. MicroRNA-210 (miR-210) is a robust target gene of
HIF and mediates an important part of the hypoxic response by modulat-
ing cell cycle, mitochondria metabolism with direct effects on angiogen-
esis and cell survival. In this study, we aim to investigate the contribution
of miR-210 for the HIF signature during wound healing aiming for a
potential narrower specific therapeutic target.

Materials andmethods: The effect of diabetes onmiR-210 expression in
skin and wounds was studied in two diabetic mouse models characterized
by delayed wound healing: - db/db mice and Streptozotocin induced
diabetic mice. The wound model consists of full-thickness wounds made
on the dorsum of the animals. The wound area was determined every
second day using a digital camera. The modulation of miR-210 by glu-
cose and oxygen was investigated in human dermal fibroblasts (HDF)
cultured in normal (5mM) and high (30mM) glucose concentrations ex-
posed to normoxia (21% O2) or hypoxia (1% O2) for 24 hours. The
expression of miR-210 was evaluated both in vitro and in vivo by
qPCR The direct influence of miR-210 for wound healing in diabetes
was studied in miR-210 knockout mice where diabetes was induced by
Streptozotocin (50mg/kg i.p for 5 days). The wound model consists of
full-thickness wounds made on the dorsum of the animals. The wound
area was determined every second day using a digital camera.
Results: In concordance with the HIF repression in diabetes the expres-
sion of miR-210 in the skin of db/db mice was significantly reduced
compared with the skin from the control mice (p<0.01, t-test; n=10).
Moreover, miR-210 was induced by 1.7 folds in wounds compared with
uninjured skin (p<0.01, t-test; n=10) but markedly reduced in the wounds
of diabetic animals (p<0.05, n=10). The expression of miR-210 in vitro
followed the HIF signaling regulation being increased (8 folds) in HDF
cultured in hypoxia and normoglycemia (p<0.01, t-test; n=5) but re-
pressed in the cells cultured in high glucose and hypoxia (p<0.05, n=5).
In vivo the wound healing rate was delayed by diabetes and further mod-
ulated by the lack of miR-210 KO.
Conclusion:miR-210 is part of the HIF signature for wound healing both
in diabetic and non diabetic conditions.
Supported by: VR, von Kantzow, ALF, SRP diabetes
Disclosure:S. Narayanan: None.
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Severity of foot pathology (IWGDF categories 2 and 3) shows the
strongest association with mortality in diabetes
D.S. Tesic1, N. Papanas2, M. Mitrovic1, M. Medic-Stojanoska1, I.
Bajkin1, D. Benc1, T. Icin1, J. Novakovic-Paro1, R. Pejin1, D. Popovic1,
D. Tesic3, D. Tomic1, B. Vukovic1;
1Clinic of Endocrinology, Diabetes andMetabolic Diseases, University of
Novi Sad,Clinical Centre of Vojvodina in Novi Sad, 2Diabetic Foot
Clinic-Diabetes Centre, Democritus University of Thrace,
Alexandroupolis, Greece, 3Clinic of Cardiology, University of Novi
Sad, Institute for Cardiovascular Diseases of Vojvodina, Sremska
Kamenica, Serbia.

Background and aims: Little is known on the association of foot lesions
(amputations, ulcerations) and diabetic vascular complications vs. cardio-
vascular risk factors on mortality. Thus, we carried out a prospective 5-
year study to examine the impact of established vascular complications
and classical risk factors on mortality in diabetic patients.
Materials and methods: We included 244 patients attending a diabetes
clinic during the preceding 5 years: of these, 53 (group A) had meanwhile
died, and 191 (group B) are still alive. Cardiovascular risk factors (hyper-
tension, triglycerides, HDLc, LDLc, fibrinogen, proteinuria, smoking),
diabetes duration, macrovascular disease [coronary artery disease
(CAD), cerebrovascular disease (CeVD) and peripheral arterial disease
(PAD)] were assessed. Peripheral neuropathy diagnosed by the
Neuropathy Disability Score (NDS), and retinopathy was diagnosed by
funduscopy. Vibration perception threshold (VPT) and Neuropad time to
colour change were studied as well. The International Working Group on
the Diabetic Foot (IWGDF) risk categorisation was used to quantify se-
verity of foot pathology.
Results: There were no differences between groups A and B in the fol-
lowing parameters: male gender [31(58.5%) vs. 94(49.2%), p=0.23], type
1 diabetes [6 (11.3%) vs. 24 (12.6%), p=0.80], HbA1c (8.9%±2.04 vs. 9.2
±1.94%, p=0.17), triglycerides (1.9±1.51 vs. 1.93±1.7mmol/l, p=0.90),

Diabetologia (2016) 59 (Suppl 1):S1–S581 S19



HDLc (1.27±0.51 vs. 1.25±0.28mmol/l, p=0.80), LDLc (3.44±0.81 vs.
3.62± 0.89mmol/l, p=0.18), smoking [7 (13.2%) vs. 36 (18.8%), p=0.34],
diabetic retinopathy [34 (64.15%) vs. 105 (54.97%), p=0.29], proteinuria
(385.2±609.9 vs. 443.9±1003, p=0.23), CeVD [4 (7.55%) vs. 10 (5.23%),
p=0.52], CAD [5 (9.43%) vs. 16 (8.38%), p=0.81] and combined CeVD+
CHD [2 (3.77%) vs. 9 (4.71%), p=0.81]. Patients in group A exhibited
significant differences in the following parameters: age at develiping foot
lesions (69.2±8.77 vs. 66.2±9.7years, p=0.036), DM duration (20.2
±10.45 vs. 16.96±8.8, p=0.026), hypertension [42 (79.2%) vs. 117
(61.3%), p=0.015], fibrinogen (4.3±1.11 vs. 3.89±0.88, p=0.02 ), ankle
reflexes (AR) score (3.42± 1.06 vs. 3.04±1.28, p=0.03), Neuropad re-
sponse (13.8± 8.9 vs. 10.8± 7.2min., p=0.03), VPT (3.35±3.2 vs. 4.8
±3.00 V, p=0.004), and IWGDF risk category (p=0.0002). However, in
multivariable logistic regression analysis including risk factors signifi-
cantly associated with mortality, it was only IWGDF category 2/3 that
remained significantly associated with mortality (OR: 3.78, 95%CI: 1.72-
8.28, p=0.001).
Conclusion: Severity of diabetic foot pathology was a stronger prognos-
tic factor of mortality than cardiovascular risk factors. This finding under-
lines the importance of timely diagnosis and management.
Disclosure:D.S. Tesic: None.

OP 07 Novel insights into diabetic
nephropathy

37
Significant variation in rate of progression to end-stage renal disease
between cohorts of patients with type 1 diabetes and proteinuria
J. Skupien1,2, A.M. Smiles2, N. Sandholm3, E. Valo3, C. Forsblom3, T.S.
Ahluwalia4, B. Gyorgy5, M. Lajer4, O. Pedersen4, T. Hansen4, M.Marre6,
S. Hadjadj5, P. Rossing4, P.-H. Groop3, A.S. Krolewski2;
1Jagiellonian University Medical College, Krakow, Poland, 2Joslin
Diabetes Center, Boston, USA, 3Folkhälsan Institute of Genetics,
Helsinki, Finland, 4Steno Diabetes Center, Copenhagen, Denmark,
5Institut National de la Santé et de la Recherche Médicale, Poitiers,
6Institut National de la Santé et de la Recherche Médicale, Paris,
France.

Background and aims: Renal decline, which leads to end-stage
renal disease (ESRD) is clinically the most important phenotype
of diabetic kidney disease. In this report we compare risks of
ESRD and distributions of GFR slopes in four cohorts of patients
with T1D and proteinuria, who were followed for a long period
of time. We attempt to explain differences in distributions of
slopes, risks of ESRD and deaths unrelated to ESRD between
the cohorts using covariates associated with renal function decline
and applying an analysis of competing risks between ESRD and
mortality.
Materials and methods: We compare four cohorts of patients with
type 1 diabetes and overt proteinuria with GFR at baseline ≥30 ml/
min/1.73m2: 368 patients from Steno Diabetes Center, Denmark, 232
recruited through INSERM, France, 432 from Joslin Clinic, USA and
486 participants of FinnDiane Study. They were followed for ESRD
or death, with 2-3 annual GFR measurements. The study is a part of
JDRF Diabetic Nephropathy Collaborative Research Initiative
"Search for genes determining time to onset of ESRD in T1D patients
with proteinuria".
Results: Age, duration of diabetes, HbA1c, systolic blood pressure,
baseline GFR and AER varied significantly between cohorts. The
steepest slope of GFR was observed in Joslin Cohort, -5.2 ml/min/
1.73m2/year. The slope in FinnDiane and INSERM was -4.1 and -
4.0, respectively and in Steno cohort it was -3.3. Adjusting for sex,
age, HbA1c, systolic blood pressure, antihypertensive treatment and
smoking status did not materially change this pattern. The highest
incidence of ESRD was observed in FinnDiane (40/1000 patient-
years) and Joslin (37/1000 patient-years), while it was substantially
lower in INSERM (26/1000 patient-years) and Steno cohorts (21/
1000 patient-years). After adjusting for sex, age, HbA1c, baseline
GFR, systolic blood pressure, and smoking status Joslin cohort
was characterized by the highest risk of ESRD, approximately
45% higher than in FinnDiane, while in INSERM and Steno the risk
was 40% lower than in FinnDiane. Adjusting by the same covari-
ates, the risk of mortality unrelated to ESRD was comparable in all
cohorts. Competing risks of mortality and ESRD could not explain
differences in cumulative incidence of ESRD between the four ex-
amined cohorts.
Conclusion: Slopes of GFR decline and risk of ESRD varied substan-
tially between the four cohorts. These differences could not be ex-
plained by variation in patients characteristics related to the risk of
kidney damage. The differences could not be attributed to competing
risks between ESRD and mortality. Patient ascertainment procedures
for each of the four cohorts do not seem to induce significant selec-
tion bias. This suggest that the clinical course of diabetic kidney
disease varies between populations.
Supported by: JDRF 17-2013-8
Disclosure: J. Skupien: None.
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Regression of albuminuria: causes and consequences in patients with
type 1 diabetes
F. Jansson1,2, C. Forsblom1,2, V. Harjutsalo1,3, L. Thorn1,2, J. Wadén1,2,
N. Elonen1,2, P.-H. Groop1,2, the FinnDiane Study Group;
1Folkhälsan Research Center, 2Abdominal Center Nephrology,
University of Helsinki and HUCH, 3National Institute of Health and
Welfare, Helsinki, Finland.

Background and aims: Progression of diabetic nephropathy (DN) has
been studied intensively, however, studies on regression are scarce.
Therefore, the aim was to assess the regression of DN as well as its
cardiovascular (CVD) consequences in patients with type 1 diabetes.
Materials and methods: All 3,642 patients were part of the prospective
multicenter Finnish Diabetic Nephropathy (FinnDiane) study. At the
baseline visit, three consecutive urine samples, as well as the prior history
of albuminuria was available. Regression was defined as a change from a
prior higher to a lower category of albuminuria at the baseline visit (in 2
out of 3 urine samples). According to the initial classification 2,729 had
normal AER, 438 micro-, and 475 macroalbuminuria. Patients with
ESRD were excluded. The main outcome measurements were incident
first ever hard CVD endpoints (AMI, coronary bypass, stroke). CVD
events were identified from the National Care Register for Health Care.
Results: According to the revised classification 102 (23.3%) initially
microalbuminuric and 111 (23.4%) macroalbuminuric patients had
regressed. In a logistic regression analysis, lower levels of total cholesterol
[OR 0.69, (95%CI 0.51-0.94)], and prior onset of microalbuminuria
(1.08, 1.03-1.13) were associated with regression of microalbuminuria.
Factors associated with regression of macroalbuminuria were female sex
(2.25, 1.15-4.40), lower systolic blood pressure (0.98, 0.96-0.99), higher
eGFR (1.02, 1.01-1.03), and prior onset of macroalbuminuria (1.07, 1.02-
1.12). The 15-year cumulative incidence (95%CI) and HR (95%CI) for
incident CVD are shown below. The CVD risk increased with higher
albuminuria category. Regression from micro- to normoalbuminuria re-
sulted in a CVD risk no different from patients with normal AER at
baseline. A similar phenomenon was seen for the regression of
macroalbuminuria.
Conclusion: Progression of DN confers increased CVD risk. Notably,
regression reduces the risk to the same level as for those that did not
progress.

Supported by: Folkhälsan Research Foundation, Wilhelm and Else
Stockmann Foundation
Disclosure:F. Jansson: None.
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Genome wide association study identifies novel loci associated with
end stage renal disease in Chinese patients with type 2 diabetes
R.C.W. Ma1, C.H.T. Tam1, G. Jiang1, A.O. Luk1, H.M. Lee1, C.K.P.
Lim1, S.K.W. Tsui2, W. Yu3, B. Tomlinson1, Y. Huang2, H.-Y. Lan1,
C.C. Szeto1, W.Y. So1, J.C.N. Chan1, TRANSCEND Consortium;
1Dept of Medicine and Therapeutics, 2School of Biomedical Sciences,
The Chinese University of Hong Kong, 3Department of Electronic and
Computer Engineering, Hong Kong University of Science and
Technology, Hong Kong, China.

Background and aims: Diabetic kidney disease is a major cause of
morbidity and mortality in patients with diabetes. The genetic basis of
diabetic kidney disease remains poorly understood. In this project, our

overarching aim is to utilize a trans-omic approach to exmaine the ge-
nome, epigenome, and transcriptome of patients with diabetic kidney
disease in order to unravel the genetic basis of this important
complication.
Materials and methods:We performed a nested case-control study from
the Hong Kong Diabetes Registry (HKDR), which includes more than
8,000 patients with type 2 diabetes (T2D) and prospective follow-up for
development of complications and treatment failure. eGFRwas calculated
according to the Chinese Modification of Diet in Renal Disease (MDRD)
equation. End stage renal disease (ESRD) was defined as renal transplan-
tation, dialysis or peritoneal dialysis, or follow-up eGFR<15ml/min/
1.73m2. Samples were genotyped using the Illumina Omni 2.5+ exome
array and genotype data was imputed using minimac 3 (1000G phase
3v5). After standard quality control procedures pre- and post-imputation,
8.02million SNPs (MAF ≥ 0.01) were included in the final analysis.
Association analysis was performed in EPACTS using the Firth Bias-
corrected logistic likelihood ratio test, adjusted for age, gender, and prin-
cipal components.
Results: After sample QC, we included 882 case subjects with T2D+
ESRD, and 2231 control subjects with T2D duration of >10 years but
no diabetic kidney disease (DKD, eGFR<60ml/kg/m2) or cardiovascular
disease (CVD) in the genome-wide association analysis. We identified 41
SNPs with suggestive association with end stage renal disease in Type 2
diabetes (p<10-5), with one of the strongest signal from a genotyped SNP
on chromosome 14, OR 0.54 (95% CI 0.43-0.70, p=5.30x 10-7 ), with
other top suggestive association signals from loci on chromosomes 1, 2, 3,
10, 16, 17, 18.
Conclusion: Our study has identified a number of novel regions associ-
ated with end stage renal disease in T2D. Additional genotyping and
integrative analysis together with methylation data are currently in
progress.
Supported by: Theme-based Research Scheme (T12-402/13-N)
Disclosure: R.C.W. Ma: None.
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Heritability of renal function decline measured by the rate of eGFR
loss in type 1 diabetes
E. Valo1,2, N. Sandholm1,2, I. Toppila1,2, C. Forsblom1,2, P.-H. Groop1,2,
FinnDiane Study Group;
1Folkhälsan Institute of Genetics, Folkhälsan Research Center,
2Abdominal Center Nephrology, University of Helsinki and Helsinki
University Hospital, Helsinki, Finland.

Background and aims: End-stage renal disease (ESRD) is one of the
most devastating complications of type 1 diabetes (T1D) and the cumu-
lative incidence of ESRD has been reported to be 7.8% after 30 years of
diabetes. Only a few genetic variants have been associated with the risk of
ESRD in patients with T1D. The onset of ESRD can be predicted by the
rate of renal function decline modeled by serial estimates of the glomer-
ular filtration rate (eGFR), a measure of the intensity of the disease pro-
cess leading to ESRD. Here we investigated the heritability of the rate of
renal function decline measured by serial eGFR data utilizing genome
wide single nucleotide polymorphism (SNP) data.
Materials and methods: We studied 1,703 patients with T1D recruited
from the Finnish Diabetic Nephropathy (FinnDiane) study that were ge-
notyped with the CoreExome BeadChip (Illumina). Patients were re-
quired to have insulin treatment initiated within 1 year from diagnosis
of T1D, age at onset of T1D below 40, and a minimum follow-up time of
3 years of eGFR measurements. Patients with all eGFR measurements
above 90 mL/min/1.73m2 were excluded. The first eGFR measurement
below 90 mL/min/1.73m2 was set as baseline. The eGFR was calculated
using the CKD-EPI formula using serum and plasma creatinine values
retrieved from medical records. ESRD was considered present if the pa-
tient was on dialysis, had had a kidney transplantation, or an eGFR equal
to 10 ml/min/1.73m2 or less was observed. The rate of renal function
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decline was estimated by fitting a line to the time series measurements of
eGFR using linear regression. The slope of the fitted line was used to
estimate the rate of renal function decline. The narrow sense heritability of
the slope was estimated using the GCTA (Genome-wide Complex Trait
Analysis) software.
Results:A total of 450 patients developed ESRD. The median number of
eGFR determinations per patient was 15 (Q1=6, Q3=31) and the median
follow-up time was 9.6 (Q1=6.1, Q3=13.1) years. The observed median
decline of renal function was -1.15 (Q1=-3.61, Q3=-0.04) mL/min/
1.73m2/year. The fraction of the overall variability of the eGFR slope
explained by additive genetic effects was h2=0.42 (SE=0.16, P=0.003).
When the heritability estimate was adjusted for sex, age and duration of
T1D at first eGFR measurement, the heritability estimate was h2=0.36
(SE=0.16, P=0.01).
Conclusion: Additive genetic effects are estimated to account for 36% of
the variation in the rate of renal function decline. This suggests that there
are still multiple genetic variants associated with the risk of ESRD that
remain to be found.
Supported by: Folkhälsan Research Foundation, Wilhelm and Else
Stockmann Foundation, JDRF
Disclosure:E. Valo: None.

41
Identifying novel phenotype profiles and their genetic differences in
patients with type 1 diabetes using machine learning approaches
I. Toppila1,2, N. Sandholm1,2, C. Forsblom1,2, P.-H. Groop1,2, on behalf
of the FinnDiane Study Group;
1Folkhälsan Institute of Genetics, Folkhälsan Research Center,
2Abdominal Center Nephrology, University of Helsinki and Helsinki
University Hospital, Helsinki, Finland.

Background and aims:Many diabetic complications correlate with mul-
tiple biological markers and each other, and this interplay might limit
traditional analyses studying one trait at a time. The aim was to create
novel phenotype classes in patients with type 1 diabetes (T1D) consider-
ing multiple traits simultaneously by using a multi-layer self-organizing
map (SOM), to evaluate their profile differences, and to test the presence
of genetic effects.
Materials and methods: The study included 4,409 patients with T1D
from the Finnish Diabetic Nephropathy (FinnDiane) Study. A total of
1,600 patients were used to train the SOMs, and rest as test data. We used
79 different cross-sectional measures of clinical variables or complica-
tions from two different time points to train 1,000 dual-layer SOMs.
The optimal SOM mapping was selected, and its trained node prototypes
were clustered using agglomerative hierarchical clustering. Multiple
nested group assignments were defined by cutting the dendrogram from
different resolution levels. The differences in the profiles between groups
were evaluated by generalized linear regression, where the group assign-
ments and the time point were used as explanatory variables (including
their interaction). Finally, narrow-sense heritabilities between each pair of
the created groups were evaluated (GCTA), with data from genome-wide
genotyping (Illumina Human CoreExome BeadChip). Pairs of groups
showing significant heritabilities were used as case-control phenotypes
in genome-wide association study (GWAS) setting.
Results: The created groups demonstrated significant profile differences
for most variables used to train the SOM, especially when the number of
groups (k) was increased. In particular, modeling identified a group char-
acterized by fast progression of phenotypes related to diabetic nephropa-
thy (DN), occurring between the two time points. The most significant
heritability between two of the groups was detected with k=4 (h2=42%,
p=1.8×10-4). The progression of DN, all-cause mortality and occurrence
of incident CVD events were significantly higher in one of these groups
compared to the other. The GWAS analyses between these two patient
groups showed a single-nucleotide polymorphism (SNP) on chromosome
21 in the last intron of the NRIP1 gene (rs202095311, p=3.81×10-8)

genome-wide significantly associated with the group assignment. In ad-
dition, the GWAS analyses highlighted multiple other SNPs with sugges-
tive p-values (p<1×10-5) around regions with genes and pathways previ-
ously linked to diabetic complications, their risk factors, and/or related
pathways and processes.
Conclusion: Multilayer SOM can capture the progressive nature of DN,
and can create novel phenotypic profiles showing different progression
rates of complications and divergent genetic background.
Supported by: Folkhälsan Research Foundation, Wilhelm and Else
Stockmann Foundation, JDRF
Disclosure: I. Toppila: None.
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Multiple novel regions for diabetic nephropathy revealed by linkage
analysis with dense genetic marker set
J. Haukka1,2, N. Sandholm1,2, I. Toppila1,2, E. Valo1,2, C. Forsblom1,2,
P.-H. Groop1,2;
1Folkhälsan Institute of Genetics, Folkhälsan Research Center,
2Abdominal Center Nephrology, University of Helsinki and Helsinki
University Hospital, Helsinki, Finland.

Background and aims: The diabetic nephropathy (DN) segregates in
families with a sibling recurrence risk ratio of 2.3. Altogether, genetic
factors are thought to explain approximately one third of the DN risk in
patients with type 1 diabetes (T1D). Large case-control-based genome-
wide association studies (GWAS) in recent years have yielded only few
susceptibly loci that reach genome-wide suggestive P-values, and much
of the predicted genetic risk of DN remains unexplained. These
population-based studies excel in finding variants that occur commonly
in the population that only slightly affect the disease risk. In contrast,
genetic linkage studies offer superior statistical power in search of linkage
peaks that contain medium-to-high-effect rare familial variants. We per-
formed genetic linkage study for Finnish families with T1D, aiming to
find novel variants and regions that segregate with the disease.
Materials and methods: Altogether 6,255 participants were recruited
from the Finnish Diabetic Nephropathy Study (FinnDiane) cohort and
genotyped with CoreExome BeadChip (Illumina), containing > 300,000
SNPs. We built pedigrees for these patients based on their pairwise ge-
netic distances (Identity by descent, IBD) using PRIMUS software. A
total of 339 pedigrees were formed of 729 patients. They consisted mostly
of sibling pairs and -groups, parent- offspring pairs and nuclear families.
Patients with micro/macroalbuminuria/ESRD were set as cases and pa-
tients with normal AER set as controls. All patients had prolonged dura-
tion of T1D (more than 10 years on cases and more than 15 years on
controls ) . The l inkage analysis was performed with the
PSEUDOMARKER software.
Results: The linkage analysis resulted in 105 markers with genome-wide
significant linkage values of LOD > 3.3. Of these markers, 86 loci local-
ized on chromosome 6, several of them reaching LOD > 4. The two
highest linkage values (LOD 5.4) were located at chromosome 6p22.2
(MHC class I) and at chromosome 6p21.3 (MHC class II). In order to
confirm that the linkage peak on chromosome 6p did not originate due to
the T1DHLA risk component, we performed another study, in which only
patients with the common high T1D risk HLA DRB1*0401-
DQA1*0301-DQB1*0302 and DRB1*0301-DQA1*0501-DQB1*0201
haplotypes were set as cases and controls. The highest LOD scores on
chromosome 6p remained above 5 also after the stratification. Outside
chromosome 6, there were linkage peaks on chromosomes 1, 3, 4, 11, 12,
17, 18 and 19 with genome-wide significant LOD scores. Based on their
function, expression in kidneys and associated diseases, several plausible
DN genes were located under, or close to these peaks. For example, the
ARHGAP24 gene under the linkage peak at chromosome 4q22.1 (highest
LOD 3.36) has been associated with Familial Idiopathic Steroid-Resistant
Nephrotic Syndrome with Focal Segmental Hyalinosis (a rare familial
kidney disease) but not with DN, whereas another peak at 1q43 with
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LOD score 3.32 is localized between two genes, NID1 and GPR137B,
that are both suggested to be related to kidney development and function.
Conclusion: We found several genome-wide significant linkage signals
throughout genome. Several of these signals originated from regions that
contain plausible genes involved in processes associated with DN or
kidney function in general.
Supported by: Folkhälsan Research Center, Wilhelm and Else Stockmann
Foundation, JDRF
Disclosure: J. Haukka: None.

OP 08 Can we make new beta cells?
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Differentiation of functional human insulin-producing stem cell de-
rived beta cells from iPS cells
F. Chimienti1, A. Kvist2, A. Forslöw2, J. Eriksson2, P. Stillemark-
Billton1, M. Sörhede-Winzell1, C. Wennberg-Huldt1, E.-M. Andersson1,
P. Eliasson1, R. Hicks2, D. Shvartsman3, D.A. Melton3, B. Tyrberg1;
1Cardiovascular andMetabolic Diseases, Innovative Medicines and Early
Development Biotech Unit, AstraZeneca R&D, 2Discovery Sciences,
Innovative Medicines and Early Development Biotech Unit,
AstraZeneca R&D, Mölndal, Sweden, 3Department of Stem Cell and
Regenerative Biology, Harvard Stem Cell Institute, Harvard University,
Cambridge, USA.

Background and aims: Drug discovery in the islet and beta cell field
is in need of an “unlimited” source of human, gene editable and
functional islet cells to improve through-put and translability. We
aimed to establish a differentiation protocol to allow induced plurip-
otent stem cells (iPS) to differentiate to mature beta-cells in vitro in
an industrial setting suitable for use in screening for novel beta-cell
drug targets.
Materials and methods: Two genetically different iPS cell lines were
differentiated in spinner flasks applying a six weeks differentiation
protocol developed at Harvard University. Quality controls were per-
formed at each stage of differentiation. Sc-beta cells were character-
ized using flow cytometry, immunochemistry and functional assays.
We also aimed to establish an sc-beta transplantation model to create
a translatable in vivo disease models for testing of beta-cell regener-
ative and restorative drug candidates. Furthermore we used flow cy-
tometry to sort dispersed cells after differentiation and to obtain an
enriched population of sc-beta cells.
Results: We successfully produced functional sc-beta cells from
iPSCs of two different genetic backgrounds. Markers for undiffer-
entiated cells, e.g. Oct4, rapidly disappeared (from 95% to <3%) as
markers of pancreatic progenitors and endocrine sc-beta cells, e.g.
Pdx-1, Nkx6.1, insulin/c-peptide appeared. We obtained up to 53%
Pdx positive cells, with 12% of cells being c-peptide and Nkx6.1
double positive. We then characterized sc-beta with different stim-
uli to induce insulin secretion. The sc-beta cells demonstrated sig-
nificant responsiveness to KCl (+460%, p<0.0001) indicating prop-
er production and processing of insulin. The cells also responded
well to IBMX/Forskolin (+257%, p<0.001) indicating cAMP sig-
nalling to be intact. The glucose responsiveness was however
weaker and gave only a maximal effect of 35% (p<0.005). After
transplantation of differentiated clusters under the kidney capsule
of NMRI nude mice, human c-peptide increased from 14±7 pM to
109+/- 27 pM between 2 and 10 weeks (p<0.0005), indicating that
the cells were functional in vivo. Insulin positive cells represented
~10% of total cells in a cluster. We took advantage of the large
amounts of zinc contained in pancreatic beta-cells to sort insulin
positive cells with a zinc-specific probe, Zinpyr-1. We obtained an
unprecedented level of enrichment in sc-beta cells, with up to 85%
insulin positive cells after FACS cell sorting. This method will
allow producing cell clusters with higher beta cell numbers and
will represent a better cell model suitable for screening purposes
or islet studies.
Conclusion: These cells represent a new opportunity for drug dis-
covery in the islet and beta cell field,as they are of human origin,
gene editable and functional. Besides opening new avenues for an
improved understanding of human beta cell biology , they also pro-
vide a scalable platform for in vitro and in vivo drug discovery in
diabetes.
Disclosure:F. Chimienti: None.
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Differentiation of human iPSCs into glucose responsive beta-like cells
through programmable cell fate decisions by synthetic lineage control
network
H. Zulewski1,2, P. Saxena2, B. Heng2, P. Bai2, M. Folcher2, M.
Fussenegger2,3;
1University Hospital Basel, 2ETH Zürich, Basel, 3University of Basel,
Switzerland.

Background and aims: The differentiation of human pluripotent stem
cells into pancreatic β-like cells requires timely and well-controlled acti-
vation of critical TF that trigger cell fate decisions and guide development
towards glucose responsive insulin secreting cells. While differentiation
of human induced pluripotent stem cells (iPSC) into pancreatic progenitor
cells can be reproducibly achieved with existing protocols further in-vitro
differentiation into glucose-sensitive insulin secreting remains a difficult
task.
Materials and methods: For programming of the differentiation process
we designed a synthetic lineage-control network that combines vanillic
acid (VA)-triggered gene switches for the transcription factors Ngn3
(OFF-ON-OFF; endocrine specification), followed by Pdx1 (ON-OFF-
ON) with the concomitant induction of MafA (OFF-ON) for β-cell dif-
ferentiation and maturation. This synthetic lineage-control network con-
sists of a vanillic acid sensitive receptor (activated by medium and high
VA) controlling the expression of a vanillic acid sensitive transcription
factor (activated by medium VA but inhibited by high VA) that subse-
quently regulates the expression of Ngn3 and Pdx1shRNA. Therefore, the
gene expression is turned only ON at medium vanillic acid levels.
Additionally, the vanillic acid receptor signaling is directly rewired via a
modified cyclic AMP signaling pathway to trigger the expression of Pdx1
and MafA at only high vanillic acid levels. Human iPSCs were first
differentiated into pancreatic progenitor cells expressing Pdx1 and
Nkx6.1 using established methods. Thereafter, an endocrine specification
program was started with medium-VA induced expression of NGN3 for 4
days. This was followed by an induction of the β-cell differentiation and
maturation program with high-VA induced expression of Pdx1 andMafA
with concomitant silencing of Ngn3 for 7 days. All components of the
network were transiently transfected without genomic integration.
Results: This synthetic lineage-control network was able to program
human iPSCs from a 50-year-old donor into glucose-sensitive insulin-
secreting beta-like cells. The glucose-stimulated insulin-release dynamics
were comparable to human pancreatic islets. More than 75% of
transfected cells differentiated into insulin positive cells while less than
10% were somatostatin or glucagon positive. In addition, glucose-
responsive insulin secretion was preserved after longterm culture (4
weeks).
Conclusion: Such synthetic lineage-control networks that allow to pro-
gram dynamic cell fate decisions at different stages of differentiation may
complement induced pluripotent stem cell technology and provide new
opportunities for controlled differentiation of human pluripotent stem
cells into β-cells.
Supported by: European Research Council (ERC) advanced grant
(ProNet, no. 321381
Disclosure:H. Zulewski: None.
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CRISPR/Cas9-mediated transcriptional activation for maturation of
human stem cell derived beta cells
D. Balboa, J. Saarimäki-Vire, S. Eurola, V. Lithovius, J. Weltner, H.
Grym, J. Ustinov, T. Otonkoski;
University of Helsinki, Finland.

Background and aims: Human pluripotent stem cells (hPSC) can be
efficiently differentiated into monohormonal pancreatic endocrine cells
in islet-like aggregates. However, these cells are functionally immature.

CRISPR-based systems enable genome editing and transcriptional control
in hPSC. We have recently developed an inducible system to activate
transcription of endogenous genes based on the use of the catalytically
inactive Cas9 (dCas9) protein fused with artificial transcriptional activa-
tors. The dCas9 activator is targeted to the promoter area of the gene of
interest using small guide RNA molecules (gRNAs). In order to induce
the functional maturation of hPSC-derived beta cells in vitro we have
generated hPSC-lines containing the CRISPR/dCas9 activator system to
increase the transcription of the mature beta cell genes MAFA, GCK and
UCN3.
Materials and methods: Healthy donor-derived hiPSC were differenti-
ated to beta cells using an optimized version of previously published
protocols. We generated sets of gRNAs targeting the promoters of
MAFA, GCK and UCN3 and validated them. Stable transgenic hPSC
lines containing inducible dCas9 activator construct with the correspon-
dent set of gRNAs for the three target genes were generated.
Results: Differentiation of the hPSC resulted in the generation of large
numbers of islet-like cell clusters that contain endocrine cells (10-20%
single INS+; 15-30% single glucagon (GCG)+; 5-10% double INS+
GCG+ cells). In vitro static glucose stimulated insulin secretion (GSIS)
showed that these cells are not responsive to glucose alone, but they do
respond when primed with Forskolin (Stimulation index, SI=1,5). These
cells also respond to closure of the K+ channels with Tolbutamide
(SI=2,64), depolarization of the membrane with KCl (SI=4,66) or when
other metabolic fuels, leucine + glutamine or pyruvate, are used.
Expression levels of some beta cell markers like PDX1, NKX6.1 and
MAFB are similar to adult human islet controls, while the levels of
INS, and mature beta cell markers MAFA and GCK are significantly
lower. After transplantation under the kidney capsule of immunodeficient
NSG mice, the cells undergo functional maturation in vivo and start to
exhibit glucose stimulated insulin secretion based on human C-peptide
measurements. Induction of the dCas9-activation system in the transgenic
hPSC lines leads to increase expression of MAFA, GCK or UCN3
in vitro. Characterization of the functional outcome is ongoing.
Conclusion: Our results suggest that the stem cell-derived beta cells are
equipped with functional exocytotic machinery, but they are metabolical-
ly immature. The combination of CRISPR/Cas9 trancriptional activation
systems with stem cell differentiation is a promising approach to dissect
the importance of relevant genes in beta-cell maturation and to obtain
functional beta cells in vitro.

Supported by: Novo Nordisk Fonden
Disclosure:D. Balboa: None.
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Anterior-posterior patterning of definitive endoderm derived from
human embryonic stem cells by BMP-, Wnt/beta-catenin-, and
ATRA signalling
O. Naujok, C. Davenport, U. Diekmann, I. Budde, N. Detering, S. Lenzen;
Institute of Clinical Biochemistry, Hannover Medical School, Germany.
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Background and aims: The in vitro differentiation of pluripotent stem
cells (PSCs) into the definitive endoderm (DE) is nowadays robustly
performed. The next differentiation step requires anterior-posterior (A-
P) patterning of the endoderm into the broad primitive gut tube domains
foregut (SOX2+) and hindgut (CDX2+). Subsequently specific domains
are patterned, which later give rise to the organ primordia. The activities
of Wnt/FGFs and BMPs in the posterior half and all-trans-retinoic acid
(ATRA), TGF-β-ligands, Wnt- and BMP-inhibitors in the anterior half of
the endoderm sheet are thought to be responsible for A-P patterning
process. However, it is currently unclear how these complex interactions
can be translated into a differentiation protocol for PSCs.
Materials and methods: Two PSC lines (HES3, HUES8) were differen-
tiated into DE-cells applying a single cell based protocol and then purified
byMACS-sorting via the CXCR4 cell surface receptor to exclude residual
pluripotent cells. Next, the effects ofWnt/beta-catenin-, TGF-β-, ATRA-,
and FGF2-signaling were tested by various combinations of ligands and
inhibitors. Differentiated cells were analyzed by RT-qPCR and immuno-
fluorescence upon their lineage selection towards foregut or hindgut
identity.
Results: The treatment of DE-cells with 5 μM CHIR-99021, 25 ng/ml
BMP4, 100 nMATRA and 100 ng/ml bFGF for 48 h resulted in a midgut/
hindgut population positive for CDX2. These cells expressed a combina-
tion of HOXC5, HOXC6, and HOXB8 indicating their midgut/hindgut
identity. If Wnt- and BMP4-signaling were chemically suppressed SOX2-
positive cells could be detected that were double positive for FOXA2 and
expressed the typical foregut marker genes. In contrast to previous reports
activin A treatment did not yield in SOX2-positive foregut cells. The
addition of ATRA could posteriorize the foregut population in a
concentration-dependent manner towards the foregut/midgut boundary.
Specifically 0.5/1/2 μM ATRA resulted in cells that highly expressed
HNF6, HNF1B, and FOXA2 on the gene and protein level typical for
foregut cells of the foregut/midgut boundary. The gene expression of
MNX1, SHH, HOXC5, and HOXA3 was also detected whereas the an-
terior foregut endoderm markers TBX1 and HEX1 were suppressed.
Duodenal PDX1-positive precursor cells were detected as first signs of
pancreatic progeny, which then upon further differentiation, yielded in
multipotent NKX6.1-positive progenitors.
Conclusion: In summary, the identity of the anterior/posterior axis of the
endoderm derived from human PSCs is controlled by the interplay of
BMP-, Wnt/beta-catenin-, and RA-signaling. Specifically BMP- and
Wnt/beta-catenin inhibition was sufficient to induce a SOX2-positive
foregut cell type whereas a strong activation of Wnt/beta-catenin-signal-
ing promotes hindgut identity. TGF-β activation has no instructive or
domain-establishing role. ATRA is able to posteriorize and dorsalize fore-
gut cells in a concentration-dependent manner and suppresses anterior
foregut identity. In particular the treatment of endoderm cells with 0.5-
2 μM RA resulted in a cell population reminiscent of the PFE; a domain
which gives rise to pancreas primordia during further human
development.
Disclosure: O. Naujok: None.
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Neonatal beta cell but not acinar cell neogenesis evidenced by lineage
tracing
I. Houbracken, L. Bouwens;
Cell Differentiation Unit, Diabetes Research Center, Vrije Universiteit
Brussel, Belgium.

Background and aims: Stimulation of beta cell formation and beta cell
transplantation offer hope as curative diabetes therapies. Yet, these are
hindered by insufficient knowledge in the mechanisms of pancreas cell
formation after birth. In adult mice, self-duplication is the main mecha-
nism of beta cell formation. Though, the origin of different pancreas cells
formed during the major pancreas expansion in the first month of life
remains unclear and controversial. We wanted to uncover the source

and quantity of the newly formed beta cells and to unravel cellular con-
tributions during physiological neonatal pancreas growth.
Materials andmethods: To specifically trace the fate of beta, duct, acinar
and alpha cells in the first month of life, we used transgenic RIPCreER
Rosa26LoxSTOPLoxYFP, Hnf1bCreER R26LacZ, ElastaseCreER
R26YFP and Glucagon-rtTA TetO-Cre R26YFP mice, respectively.
Pups received tamoxifen on the day of birth or continuous doxycycline
from day 1 on and were followed during the next four weeks.
Results: In tamoxifen-treated RIP YFPmice, beta cells are labelled with a
high efficiency and specificity. 82.2 ± 1.7% beta cells express YFP at
postnatal day 7 (P7). Without tamoxifen, there is only limited ‘leaky’
expression. Fromweek 1 to week 4, there is a 3- to 4-fold increase in beta
cell mass. The islet size distribution shows a decrease in the fraction of
small islets (1-5 beta cells) and an increase in the fraction of larger islets
(11-50 beta cells and >50 beta cells). To quantify beta cell neogenesis, we
assessed the beta cell labelling index. The percentage of labelled beta cells
remains unchanged between week 1 and week 2, but starts to decrease
from week 3 on and falls significantly to 70.8 ± 2.6% at week 4. The
YFP+ fraction of beta cells are beta cells which were already present at
birth or originate from self-duplication of beta cells. This decrease indi-
cates that between 2 and 4 weeks of age new beta cells (about 16-17%)
arise from non-beta cells (progenitor cells or stem cells). No further re-
duction in the beta cell labelling is observed from week 4 to week 6 (70.4
± 0.9% YFP+ beta cells at P42) indicating that the period during which
beta cell neogenesis occurs under physiological growth is restricted to the
neonatal period between 2- and 4-weeks of age. Further, our lineage
tracing experiments reveal that nor duct cells nor acinar cells nor alpha
cells contribute to the neonatal beta cell neogenesis. And we show that
physiological neonatal growth of exocrine acinar cells occurs primarily by
self-duplication (and hypertrophy), as the labelling index of acinar cells in
Ela YFP mice did not decrease during the first 4 weeks of life (35.2 ±
5.4%YFP+ acinar cells at P7). In line with this, duct cell-tracing in Hnf1b
LacZ mice did not show significant increase in acinar labelling.
Interestingly, we obtained indirect evidence that somatostatin-producing
delta cells may be the origin of the newly formed neonatal beta cells as the
percentage somatostatin/insulin double positive cells increases specifical-
ly at P21 and P28, coinciding with the timing of neonatal beta cell
neogenesis, and declines again at P42.
Conclusion: We provide direct evidence (via genetic lineage tracing)
which shows that new formation of beta cells from non-beta cells occurs
in young mice and that self-duplication is the main mechanism for the
increase in acinar cell number.
Supported by: FWO: project and research fellowship, VUB: price Ignace
Vanderschueren 2012
Disclosure: I. Houbracken: Grants; FWO project and research fellow-
ship, VUB price Ignace Vanderschueren.
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Pro-proliferative and anti-apoptotic action of exogenously introduced
YAP in pancreatic beta cells
S. Rafizadeh1, T. Yuan1, Z. Azizi1, K. Gorrepati1, S. Awal1, J.
Oberholzer2, K. Maedler1, A. Ardestani1;
1Centre for Biomolecular Interactions Bremen, University of Bremen,
Germany, 2Division of Transplantation, University of Illinois at
Chicago, Chicago, USA.

Background and aims: Loss of functional pancreatic β-cell mass is a
hallmark of both, type 1 and 2 diabetes (T1D/T2D). Identifying the path-
ways that promote β-cell proliferation and/or block β-cell apoptosis is a
potential strategy for β-cell targeted diabetes therapy. The transcriptional
co-activator Yes-associated protein (YAP), a major down-stream effector
of the Hippo signaling pathway, is a key regulator of organ size and tissue
homeostasis by modulating cell proliferation and apoptosis. YAP is not
expressed in mature primary human and mouse β-cells. Given the pro-
proliferative and anti-apoptotic role of YAP in other cell types, we aimed
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to identify whether re-expression of a constitutively active form of YAP
(aYAP) promotesβ-cell proliferation in isolated human islets andwhether
such over-expression would also restore β-cell survival under diabeto-
genic conditions.
Materials and methods: Isolated human islets were infected with Ad-
Luciferase (Ad-Luc)-control or Ad-aYAP, an adenoviral system to ex-
press aYAP with a serine 127 to alanine substitution (YAPS127A) that
abolishes MST/LATS-mediated YAP inactivation and provides a consti-
tutively active form of YAP. Immunostaining of proliferation markers
(Ki67 & BrdU), glucose-stimulated insulin secretion (GSIS) and RT-
PCR expression analysis of critical β-cell genes and reactive oxygen
species (ROS)-associated genes were performed in isolated human islets
and the rat β-cell line INS-1E. The effect of aYAP overexpression on
apoptosis and signaling was assessed by Western blot analysis.
Results: Overexpression of aYAP remarkably induced β-cell prolifera-
tion in isolated human islets as shown by significantly increased Ki67- as
well as BrdU-positive human β-cells. The transcription factor forkhead
box M1 (FOXM1) was strongly upregulated upon aYAP-overexpression.
FOXM1 inhibitor (Thiostrepton) fully blocked β-cell proliferation in the
aYAP-infected human islets suggesting that increased FOXM1 is a crucial
contributor of β-cell proliferation in YAP-reconstituted β-cells. While
aYAP-overexpression neither affected glucose-stimulated insulin secre-
tion (GSIS), nor key β-cell functional identity genes including endocrine
hormones (INS and GCG), key β-cell transcription factors (Pdx1,
NeuroD1, MafA, Nkx2.2, Nkx6.1 and Pax4) as well as critical genes
involved in glucose sensing (GCK and Slc2a2), its overexpression
protected β-cells from apoptosis triggered by multiple diabetic condi-
tions. Small redox proteins thioredoxin-1 and thioredoxin-2 (Trx1/2) were
upregulated by aYAP overexpression. Genetic and pharmacological dis-
ruption of the Trx system showed that YAP-dependent upregulation of
Trx1/2 was required for the anti-apoptotic action of YAP in insulin pro-
ducing β-cells.
Conclusion: Our data show the robust pro-proliferative and anti-
apoptotic function of YAP in pancreatic β-cells with no influence on islet
functionality. YAP reconstitution may represent a disease-modifying ap-
proach to restore a functional β-cell mass in diabetes.
Supported by: DFG
Disclosure:S. Rafizadeh: None.
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Effect of empagliflozin (EMPA) on bone fractures in patients with
type 2 diabetes (T2DM)
S. Kohler1, S. Kaspers1, A. Salsali2, C. Zeller3, H.-J. Woerle1;
1Boehringer Ingelheim Pharma GmbH & Co. KG, Ingelheim, Germany,
2Boehringer Ingelheim Pharmaceuticals Inc., Ridgefield, USA,
3Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach, Germany.

Background and aims: Patients with T2DM have an increased risk of
fractures compared with individuals without diabetes. Sodium glucose
cotransporter 2 inhibition may alter the renal reabsorption of calcium
and phosphate, potentially affecting bone metabolism. We assessed the
effect of EMPA on bone fractures in patients with T2DM using pooled
placebo-controlled trial data and data from a head-to-head study versus
glimepiride (GLIM; EMPA-REG H2H-SU).
Materials and methods: Pooled safety data were analysed from patients
who were randomised (1:1:1) to receive EMPA 10 mg, 25 mg or placebo
(PBO) in 15 randomised, Phase I-III clinical trials (including the cardio-
vascular outcomes trial, EMPA-REGOUTCOME), plus 4 extension stud-
ies. In EMPA-REGH2H-SU, patients received EMPA 25 mg or GLIM as
add-on to metformin for 104 weeks and could participate in a 2-year
extension. Bone fracture adverse events (AEs) were evaluated through a
search of investigator-reported AEs and analysed descriptively.
Results: In the pooled analysis, 4221, 4196 and 4203 patients received
EMPA 10mg, EMPA 25mg and PBO, respectively, andmedian exposure
was 698, 699 and 658 days in these groups, respectively. Bone fracture
AEs were reported in 119 patients (2.8%), 105 patients (2.5%) and 123
patients (2.9%) in EMPA 10 mg, EMPA 25 mg and PBO groups, respec-
tively. This corresponded to a rate of 1.55, 1.36 and 1.69/100 patient-
years, respectively. In EMPA-REG H2H-SU, 765 and 780 patients re-
ceived EMPA 25mg andGLIM, respectively, and bone fracture AEswere
reported in 31 patients (4.1%) and 33 patients (4.2%) in the EMPA 25 mg
and GLIM groups, respectively. This corresponded to a rate of 1.28 and
1.40/100 patient-years, respectively. There were no changes from baseline
in calcium or phosphate in any group in the pooled analysis or in EMPA-
REG H2H-SU.
Conclusion: To conclude, in a pooled analysis of >12,000 patients with
T2DM, EMPA did not increase the risk of bone fracture compared with
PBO. In a 4-year head-to-head study, EMPA did not increase the risk of
bone fracture compared with GLIM.
Clinical Trial Registration Number: NCT00885118, NCT00789035,
NCT00558571, NCT00749190, NCT01011868, NCT01193218,
NCT01210001, NCT01177813, NCT01159600, NCT01289990,
NCT01131676, NCT01167881, NCT01164501, NCT01370005,
NCT01306214, NCT01947855, NCT00881530
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance.
Disclosure: S. Kohler: Employment/Consultancy; Boehringer
Ingelheim.
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Effect of empagliflozin (EMPA) on diabetic ketoacidosis (DKA) in
patients with type 2 diabetes (T2DM): pooled clinical trial data
S. Lund1, F. Solimando1, S. Kohler1, C. Zeller2, S. Kaspers1;
1Boehringer Ingelheim Pharma GmbH & Co. KG, Ingelheim,
2Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach, Germany.

Background and aims: Sodium glucose cotransporter 2 inhibition leads
to loss of glucose in the urine and decreased insulin-to-glucagon ratio,
which may lead to a shift from glucose to lipid oxidation and increased

Diabetologia (2016) 59 (Suppl 1):S1–S581S26



ketone bodies. We assessed the incidence of DKA with EMPA using
pooled clinical trial data.
Materials and methods: Safety data were pooled from patients with
T2DM treated with EMPA 10 mg or 25 mg in 18 randomised, Phase I-
III clinical trials of 8 days’ to 4 years’ duration (including the cardiovas-
cular outcomes trial, EMPA-REG OUTCOME), plus 6 extension studies.
Based on adverse events (AEs) reported by the investigators, DKA was
assessed through a search of 3 Medical Dictionary for Regulatory
Activities (MedDRA) preferred terms (diabetic ketoacidosis; diabetic
ketoacidotic hyperglycaemic coma; ketoacidosis) and analysed
descriptively.
Results: Total exposure was 8368, 11017, and 10472 patient-years in the
EMPA 10 mg, EMPA 25 mg and comparator groups, respectively. The
proportion of patients with any DKA AE was low in all groups and
comparable between groups. All patients with DKA AEs in EMPA
groups recovered, except for 1 patient (EMPA 10 mg; post-treatment
AE) scheduled for hospital discharge but lost to follow-up. Two patients
discontinued treatment with EMPA due to DKA AEs.
Conclusion: To conclude, in an analysis of pooled data with >19000
patient-years’ exposure to EMPA, the incidence of DKA was low and
comparable between groups.

Clinical Trial Registration Number: NCT01924767, NCT00885118,
NCT00789035, NCT00558571, NCT00749190, NCT01289990,
NCT01316341, NCT01011868, NCT01193218, NCT01210001,
NCT01177813, NCT01159600, NCT01131676, NCT01167881,
NCT01164501, NCT01370005, NCT01306214, NCT01947855,
NCT00881530
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance.
Disclosure:S. Lund: Employment/Consultancy; Boehringer Ingelheim.
Stock/Shareholding; Novo Nordisk.
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Metabolic mechanisms of increased plasma ketones with
dapagliflozin
C. Solis-Herrera, G. Daniele, D. Tripathy, J. Xiong, C. Triplitt, A.
Merovci, L. Norton, M. Abdul-Ghani, R.A. DeFronzo;
Diabetes, Medicine, University of Texas Health Science Center, San
Antonio, USA.

Background and aims: Treatment of type 2 DM (T2DM) patients with
sodium-glucose cotrasporter-2 inhibitors (SGLT2i) ameliorates
glucotoxicity, increases insulin sensitivity, and improves beta-cell func-
tion. Development of ketoacidosis in T2DM subjects treated with SGLT2i
has been reported, but the underlying mechanisms about how they may
cause ketogenesis are poorly understood. The aim of the study was to
examine the effect of reducing glucotoxicity with dapagliflozin (DAPA)
on potential mechanisms leading to increased ketone production.
Materials and methods: 18 T2DM were randomized to DAPA (n=10),
10 mg/day, or placebo (n=8) for 2 weeks. Before and after 14 days of
treatment, subjects received a euglycemic insulin (80mU/m2.min) clamp
with tritiated glucose, indirect calorimetry (-30 to 0 and last 30 minutes of
insulin clamp), and vastus lateralis muscle biopsy during the basal period
prior to start of the insulin clamp.

Results: At baseline, placebo and DAPA groups were well matched for
age (55.4 vs 51.9 years), BMI (32.6 vs. 30.9 kg/m2), HbA1c (8.7 vs.
8.5%), fasting plasma insulin (12 vs. 9 uU/ml), and fasting FFA (0.46
vs 0.50 mM). DAPA reduced FPG (167±13 to 128±6 mg/dl) and in-
creased whole body insulin-stimulated glucose disposal (TGD) by 36%
(p<0.01) versus placebo during the insulin clamp. Glucose oxidation
(OX) during the insulin clamp decreased after dapagliflozin (1.36±0.16
to 0.62±0.17 mg/kg.min, p<0.001), while insulin-stimulated non-OX glu-
cose disposal increased markedly (2.74±0.59 to 4.74±0.51 mg/kg.min,
p<0.001 vs baseline and p<0.01 vs placebo). DAPA had no effect on
fasting plasma FFA concentration, but the basal rate of lipid OX increased
with DAPA (2.48±0.34 to 2.82±0.12 mg/kg.min, p<0.05 vs. baseline and
vs. placebo), while it slightly decreased in placebo-treated subjects (2.06
±0.15 to 1.89±0.10 mg/kg.min). The ratio of fasting plasma glucagon to
fasting plasma insulin concentration increased from 14±5 to 35±11
(p<0.01 vs baseline and vs placebo) after DAPA treatment whereas there
was no change after placebo. Fasting plasma ketone concentration in-
creased from 0.05±0.01 to 0.2±0.01 mmol/L in DAPA treated subjects
(p<0.01), while there was no change in the placebo group (0.09±0.02
mmol/L, p<0.01 vs. DAPA).
Conclusion: DAPA reduces plasma glucose levels and improves insulin
sensitivity, but resulted in a shift in substrate oxidation from glucose to
lipid in association with a marked increase in plasma glucagon/insulin
ratio. These changes in substrate utilization and hormones provide a clear
metabolic basis for increased ketone body production with DAPA. Care
should be taken in clinical situations where this switch could result in
ketosis, such as insulinopenic T2DM patients and following strenuous
exercise in these patients, excessive alcohol intake, or severe medical/
surgical stress.
Clinical Trial Registration Number: NCT01439854
Disclosure:C. Solis-Herrera: None.
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Impact of the SGLT-2-Inhibitor dapagliflozin on micro- and
macrocirculation in type 2 diabetes
C. Ott1, I. Kistner1, A. Jumar1, S. Friedrich1, P. Bramlage2, R.
Schmieder1;
1University of Erlangen-Nürnberg, Erlangen, 2IPPMed GmbH, Mahlow,
Germany.

Background and aims: Diabetes mellitus, primarily a metabolic disor-
der, must be considered also as a vascular disease. Early vascular changes
are characterized by hyperperfusion (e.g. eye), vascular remodeling of
small arteries and increased pulse wave reflection leading to increased
(central) aortic pressure. We investigated the effects of the SGLT-2 inhib-
itor dapagliflozin on parameters of earlymicro- andmacrovascular chang-
es in patients with type-2 diabetes.
Materials and methods: In this prospective, double-blind, placebo-con-
trolled, cross-over trial 59 patients (61±7.6 years) with type-2 diabetes
were randomly assigned to dapagliflozin 10mg and placebo for 6 weeks.
Retinal microvascular structure (wall-to-lumen ratio [WLR]) and retinal
capillary flow [RCF]) were non-invasively assessed by scanning laser
Doppler flowmetry. In addition, macrovascular parameters (central pulse
pressure) were assessed by pulse wave analysis in addition to 24-h am-
bulatory blood pressure (ABP).
Results: Treatment with dapagliflozin for 6 weeks improved diabetic
control (HbA1c, fasting and postprandial blood glucose, all p<0.001)
compared to placebo. Compared to placebo treatment with dapagliflozin
reduced numerically but not significantly both microvascular parameters
(RCF and WLR). When compared to baseline, treatment with
dapagliflozin reduced RCF (308±78 vs. 324±84 AU, p=0.028), indicative
of a normalization of retinal hyperperfusion, and prevented vascular re-
modelling of retinal, which occurred in the placebo group (WLR: 0.356
±0.1 vs. 0.391±0.1, p=0.034). Moreover, compared to placebo, treatment
of dapagliflozin reduced systolic and diastolic 24-h ABP (126±11/75±8
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vs. 129±12/77±7 mmHg, p=0.021/0.027), and central pulse pressure
(40.9±11 vs. 43.9±12 mmHg, p=0.05).
Conclusion: Overall, our data indicate that treatment with the SGLT-2
inhibitor dapagliflozin exerts beneficial effects on vascular parameters of
the micro- and macrocirculation, suggesting an improvement of cardio-
vascular prognosis.
Supported by: BMS AZ
Disclosure:C. Ott: None.
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Canagliflozin slows progression of renal function decline independent
of glycaemic effects
H.J.L. Heerspink1, M. Desai2, M. Jardine3, G. Meininger2, V. Perkovic3;
1Department of Clinical Pharmacy and Pharmacology, University of
Groningen, University Medical Center Groningen, Netherlands,
2Janssen Research & Development, LLC, Raritan, USA, 3The George
Institute for Global Health, University of Sydney, Australia.

Background and aims: Sodium glucose co-transporter 2 (SGLT2) inhi-
bition with canagliflozin (CANA) has been shown to decrease HbA1c,
body weight (BW), blood pressure (BP), and albuminuria (UACR), im-
plying that CANA may confer renoprotection. The aim of this analysis
was to determine whether CANA decreases UACR and slows estimated
glomerular filtration rate (eGFR) decline independent of its glycaemic
effects.
Materials and methods: This was a post-hoc analysis of a Phase 3
clinical trial in 1450 patients with type 2 diabetes randomly assigned to
CANA 100 or 300 mg or glimepiride (GLIM) 6 to 8 mg. Endpoints were
change in eGFR and UACR over 2 years follow-up.
Results: Annual eGFR decline was 3.3 ml/min/1.73 m2 (95% CI 2.8 to
3.8) with GLIM, 0.5 ml/min/1.73 m2 (95%CI 0.0 to 1.0) with CANA100
mg, and 0.9 ml/min/1.73 m2 (95% CI 0.4 to 1.4) with CANA 300 mg (p
<0.01 for each CANA group vs GLIM). Results were similar in patients
with baseline UACR >3.39 mg/mmol (>30 mg/g). In this subgroup, rel-
ative to GLIM, UACR was lowered significantly more with CANA
100 mg (31.7%; 95% CI 8.6 to 48.9; p = 0.01) and CANA 300 mg
(49.3%; 95% CI 31.9 to 62.2; p <0.001). Reductions in HbA1c with
GLIM, CANA 100 and 300 mg were 0.81%, 0.82%, and 0.93% at 1 year,
and 0.55%, 0.65%, and 0.74% at 2 years, respectively. Effects of CANA
vs GLIM on eGFR and UACR were similar after adjustment for on-
treatment differences in HbA1c, systolic BP, or BW.
Conclusion: CANA 100 or 300 mg/day slows the progression of renal
disease compared to GLIM over 2 years. These beneficial effects of
CANA appear unlikely to be due to differences in HbA1c, and suggest
that CANA may confer renoprotection independent of its glycaemic
effects.

Clinical Trial Registration Number: NCT00968812
Supported by: Janssen Research & Development, LLC
Disclosure:H.J.L. Heerspink: Employment/Consultancy; AbbVie,
Astellas, AstraZeneca, Boehringer Ingelheim, Janssen, and ZS Pharma.
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Differential effects of dapagliflozin on cardiovascular risk factors at
varying degrees of renal function
C.D. Sjöström1, P.J. Greasley1, J. Xu2, H.J.L. Heerspink3;
1AstraZeneca, Gothenburg, Sweden, 2AstraZeneca, Gaithersburg, USA,
3Department of Clinical Pharmacy and Pharmacology, University of
Groningen, University Medical Center Groningen, Netherlands.

Background and aims: Sodium glucose co-transporter 2 inhibition with
dapagliflozin decreases HbA1c, body weight, blood pressure and albu-
minuria (urine albumin-to-creatinine ratio [UACR]). Dapagliflozin is also
associated with small, predictable increases in haematocrit, likely related
to osmotic diuresis. Prior studies suggest that the HbA1c lowering effects
of dapagliflozin attenuate at lower estimated glomerular filtration rate
(eGFR). However, effects on other cardiovascular risk factors at different
eGFR levels are incompletely understood.
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Materials andmethods: This pooled analysis of 11 phase 3 clinical trials
assessed changes inHbA1c, bodyweight, systolic blood pressure, haematocrit
and UACR with placebo (N=2,178) or dapagliflozin 10 mg (N=2,226)
over 24 weeks in patients with type 2 diabetes, according to baseline eGFR
(eGFR ≥45 to <60; eGFR ≥60 to <90; eGFR ≥90 mL/min/1.73m2).
Results: The HbA1c lowering effects of dapagliflozin were smaller at
lower baseline eGFR levels (Table). However, the effects of dapagliflozin
on body weight and systolic blood pressure were similar regardless of
baseline eGFR. Moreover, among individuals with baseline UACR of
≥30 mg/g, the greatest reduction in UACR was observed in patients with
an eGFR of ≥45 to <60 mL/min/1.73m2, despite similar median values at
baseline. Furthermore, dapagliflozin-induced volume contraction (as es-
timated by changes in haematocrit) was equal across eGFR subgroups,
despite lower urinary glucose excretion in patients with low renal func-
tion. Adverse events occurred more frequently in the lowest eGFR sub-
group; this was true for both dapagliflozin and placebo treated patients.
Conclusion: In conclusion, dapagliflozin was associated with favourable
effects on a number of renal and cardiovascular risk factors, including reduc-
tions in body weight, systolic blood pressure and UACR, regardless of
baseline eGFR. These effects, in conjunction with the finding of similar
volume contraction independent of renal function, suggest that effects of
dapagliflozin are partlymediated via non-glucosuria dependent mechanisms.
Such a mechanism could potentially be an increase in sodium excretion.
Collectively, these results suggest that dapagliflozin may confer renal and
cardiovascular protection in subjects with type 2 diabetes and low eGFR.

Clinical Trial Registration Number: NCT 00528372, NCT00528879,
NCT00683878, NCT00859898, NCT00680745, NCT00673231,
NCT00984867, NCT00855166, NCT01031680, NCT01042977, NCT00663260
Supported by: AstraZeneca
Disclosure:C.D. Sjöström: Employment/Consultancy; AstraZeneca.
Stock/Shareholding; AstraZeneca.
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Time to treatment intensification and its association with subsequent
macrovascular outcomes among patients with type 2 diabetes
J. Kim1, U. Desai2, N.Y. Kirson2, S.B. King2, E. Trieschman2, M.
Hellstern2, P.R. Hunt3, J. Mukherjee4;
1AstraZeneca, Gaithersburg, 2Analysis Group, Inc., Boston, 3Evidera,
Lexington, 4Bristol-Myers Squibb, Wallingford, USA.

Background and aims: Previous research has shown that earlier
treatment intensification among patients with Type 2 diabetes
mellitus (T2DM) and HbA1c levels ≥7% despite monotherapy is
associated with shorter time to subsequent glycemic control, which
could potentially result in better long-term outcomes. This study
assessed the association between timing of treatment intensification
and subsequent macrovascular outcomes among patients with
T2DM in the UK.
Materials and methods: Patients aged 18-79 years diagnosed with
T2DM who used metformin (met) or sulfonylurea (SU) for ≥3
months were selected using the UK Clinical Practice Research
Datalink (1/2000 - 12/2014). The first record with HbA1c ≥7%
after ≥3 months of met/SU monotherapy was the index event.
Intensification was defined as initiating ≥1 non-insulin antidiabetic
medication in addition to met/SU after index. The cohort was strat-
ified into 4 groups based on time from index to intensification: <6
months, 6 to <12 months, 12 to <24 months, and 24 to <36
months. Multivariate cox proportional hazard models were used
to compare the incidence of myocardial infarction (MI), congestive
heart failure (CHF), stroke, and major adverse cardiovascular
events (MACE; composite of MI, CHF, stroke, and cardiovascular
deaths) after intensification between groups (<6 months as refer-
ence group). Models were adjusted for the following covariates,
assessed during 6 months prior to index: age, gender, body mass
index, HbA1c level, Charlson comorbidity index, duration of
monotherapy, presence of nephropathy, and use of antihypertensive,
statins, or antidepressants.
Results: Of the 40,036 patients included in the sample (mean age: 61
years, ~57% male), 17% intensified <6 months after index, 9% in 6 to
<12 months, 13% in 12 to <24 months, and 8% in 24 to <36 months. The
mean HbA1c at index was 8.9 for the <6 months group, 8.3 for 6 to <12
months group, 8.0 for 12 to <24 months group, and 7.9 for the 24 to <36
group. The rates of developing the various complications (per 1000
person-years) were lowest among the 6 to <12 months group and highest
among the 24 to <36months group (except MI, which was highest among
the 12 to <24 months group) - MI: 5.0 vs. 5.7, CHF: 8.2 vs. 10.3, stroke:
5.0 vs. 6.7,MACE: 13.2 vs. 18.4. After adjusting for differences in patient
characteristics, there was no statistically significant association between
earlier intensification and incidence of macrovascular outcomes (Table 1).
Conclusion: The findings of this study suggest that early intensification
alone is not associated with improved macrovascular outcomes in T2DM
patients. Future research should evaluate the potential role of durability of
response to intensification, in terms of glycemic control, as an explanatory
variable.
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Disclosure: J. Kim: Employment/Consultancy; I am an employee and a
stock/shareholder of AstraZeneca.
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Combination therapy with a SGLT2 inhibitor and a DPP-4 inhibitor
suppresses macrophage foam cell formation in type 2 diabetic mice
M. Terasaki1,2, M. Hiromura2, K. Kohashi2, H. Kushima2, Y. Mori2, T.
Hirano2;
1Cell and Molecular Biology, Karolinska Institutet, Stockholm, Sweden,
2Diabetes, Metabolism, and Endocrinology, Showa University School of
Medicine, Tokyo, Japan.

Background and aims: We recently reported that a SGLT2 inhibitor
suppressed the acceleration of atherosclerosis in diabetic Apoe−/− mice
and macrophage foam cell formation in diabetic db/db mice in glucose-
dependent-manner. While, several previous studies including ours have
revealed that a DPP-4i can exert anti-atherosclerotic effect in Apoe−/−
mice in glucose-independent manner. Thus, it is expected that combina-
tion therapy of SGLT2i with DPP-4i synergistically suppresses athero-
sclerosis and foam cell formation. The aim of this experiment is to deter-
mine whether the combination therapy is superior to the monotherapy on
macrophage foam cell formation, a critical process of atherosclerosis, in
type 2 diabetic mice.
Materials and methods: Male db/db mice were given the SGLT2i
(ipragliflozin, 1.0 mg/kg/day), the DPP-4i (alogliptin, 8.0 mg/kg/day),
or these combination at these same respective dose with normal diet for
4-weeks. The peritoneal macrophages migrated by an intraperitoneal in-
jection of thioglycolate were collected to evaluate foam cell formation
measured by the incorporation of [3H]-oleate into cholesteryl-oleate stim-
ulated by oxidized LDL. The gene expressions related to foam cell for-
mation in the peritoneal macrophages were examined by real-time RT-
PCR.
Results: The OGTTs revealed that ipragliflozin completely suppressed
glucose intolerance, while alogliptin only slightly ameliorated this. The
combination therapy did not further suppressed glucose tolerance com-
pared with ipragliflozin alone. Similar changes of fasting glucose and
HbA1c were observed in ipragliflozin, alogliptin, and the combination
treatments. Macrophage foam cell formation was suppressed by
ipragliflozin or alogliptin monotherapy to similar extent (33% and
30%), and further suppressed by the combination therapy (48%, p <
0.05 vs. monotherapies). The macrophage foam cell formation ex vivo
was closely associated with HbA1c levels in each group (nontreated,

ipragliflozin, alogliptin, and the combination group; r = 0.76, 0.69, 0.67,
and 0.77, respectively, all, p < 0.01). The correlation curves encompassing
foam cell formation and HbA1c levels were similar between nontreated
group and ipragliflozin alone group. Alogliptin alone group or the com-
bination group disproportionally further suppressed foam cell formation
at correspondedHbA1c levels comparedwith nontreated and ipragliflozin
treated groups. The gene expression of lectin-like ox-LDL receptor-1 was
down-regulated by ipragliflozin or alogliptin to similar extent (24% and
29%, p < 0.05 vs. nontreated.), and further suppressed by the combination
therapy (45%, p < 0.05 vs. monotherapies). Whereas those of ATP-
binding cassette transporter A1 (ABCA1) and ATP-binding cassette
sub-family G member1 (ABCG1) were up-regulated by ipragliflozin or
alogliptin to similar extent (ABCA1: 48% and 102%; ABCG1: 60% and
95%, respectively, p < 0.05 vs. monotherapies), and further increased by
the combination (ABCA1: 141%; ABCG1: 165%, respectively, p < 0.05
vs. monotherapies).
Conclusion: The combination therapy of SGLT2i with DPP-4i more
strongly suppresses macrophage foam cell formation than eachmonother-
apy in mouse model of type 2 diabetes. These results suggest that scav-
enger receptors and cholesterol efflux are regulated by both glycemia and
DPP-4 inhibition.
Supported by: EFSD and JDS reciprocal travel research 2015
Disclosure:M. Terasaki: None.
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Dapagliflozin, a SGLT-2 inhibitor, alleviates atherosclerosis in
ApoE-/- mice by inhibiting NLRP3 inflammasome
Z. Liang1, W. Leng1, X. Lei1, L. Chen1, Q. Wu1, M. Wu1, X. Ouyang2;
1Endocrine Department, the first affiliated Hospital of the Third Military
Medical University, Chongqing, China, 2Section of Digestive Diseases,
Department of Internal Medicine, Yale University School of Medicine,
New Haven, USA.

Background and aims: To observe the effects of dapagliflozin (a SGLT-
2 inhibitor) on atherosclerosis of aorta in streptozotocin (STZ) induced
diabetic ApoE-/- mice and the relevant mechanisms.
Materials andmethods: The STZ induced diabetic ApoE-/- mice were
fed with a high-fat diet to establish the experimental diabetic athero-
sclerosis mouse models. C57BL/6J mice served as control group and
they were fed with a general diet. ApoE-/- mice were intragastrically
administrated with dapagliflozin 1mg/kg.d or vehicle for 12w treat-
ment, and thereafter their aortas were collected for oil red O staining
to analyze the area of lesion and for hematoxylin-eosin (HE) staining
to observe the pathologically morphological changes. The IL-1β, IL-
18 and NLRP3 inflammasome in the serum were tested by ELISA,
the macrophage infiltration in the lesion and the stability of lesion
were detected by immunofluorescence, and the expression levels of
NLRP3 inflammasome, IL-1β and IL-18 in aorta were analyzed by
Western blot.
Results: Dapagliflozin decreased the blood glucose by 43% in diabet-
ic ApoE-/- mice (P<0.01) and 28% in non-diabetic ApoE-/- mice
(P<0.05), respectively; and it lowered FFA and TG in diabetic
ApoE-/- mice (P<0.05). Oil red O staining results of aorta showed that
dapagliflozin inhibited the formation of aortic atherosclerosis in dia-
betic ApoE-/- mice (P<0.05). The serum ELISA results demonstrated
that dapagliflozin decreased the serum levels of IL-1β, IL-18 and
NLRP3 in diabetic ApoE-/- mice (P<0.05), while it only reduced the
serum IL-1β level in non-diabetic ApoE-/- mice (P<0.05). The immu-
nofluorescence results of aortic root indicated that dapagliflozin re-
duced macrophage infiltration in the lesion, prevented the reduction
of smooth muscle cells and increased the stability of lesion in diabetic
mice. The Western blot results of abdominal aorta indicated that
dapagliflozin suppressed the expression of NLRP3 inflammasome in
abdominal aorta of diabetic ApoE-/- mice and decreased the produc-
tion and release of mature IL-1β and IL-18.
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Conclusion: Dapagliflozin can improve the formation of atherosclerotic
lesion by lowering blood glucose and lipid, inhibit the macrophage infil-
tration of aorta and reduce the expression of NLRP3 inflammasome, thus
hindering the production and release of IL-1β and IL-18 and relieving the
inflammatory reaction in atherosclerosis.
Supported by: AstraZeneca China
Disclosure:Z. Liang: Grants; This study was supported by grants from
AstraZeneca China.
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Performance of the validated ORIGIN cardiovascular biomarker
panel in HOPE study participants with diabetes
H.C. Gerstein1, G. Pare1, M. McQueen1, S. Lee2, H. Haenel3, S. Hess3;
1McMaster University & Population Health Research Institute, Hamilton,
ON, Canada, 2Population Health Research Institute, Hamilton, Canada,
3Sanofi-Aventis Deutschland GmbH, Franfurt, Germany.

Background and aims: Novel biomarkers may identify people at high
risk for cardiovascular outcomes.Stored serum from 8401 ORIGIN par-
ticipants was assayed for 237 novel biomarkers that identified and vali-
dated 10 biomarkers that independently predicted the composite outcome
of nonfatal myocardial infarction, nonfatal stroke or CV death after ac-
counting for standard risk factors including sex, age group, prior CV
event, albuminuria, smoking, established diabetes, LDL/HDL ratio, and
hypertension.
Materials and methods: The performance of these biomarkers was
assessed in a random sample of 350 HOPE participants with baseline
diabetes and stored serum. To facilitate a case-cohort approach, all 77
participants who had a composite outcome during follow-up were includ-
ed. A 1ml sample was blindly analysed for the 10 biomarkers identified in
the ORIGIN trial. The link between these biomarkers and the composite
outcome was analyzed: a) after accounting for 7 of the 8 clinical risk
factors noted above (because the 8th - LDL/HDL - was unavailable for
HOPE participants); and b) after substituting a history of low HDL level
for the 8th risk factor.
Results: All but chromogranin A (Figure) yielded hazards highly consis-
tent with those in the ORIGIN trial and the biomarkers improved the C
statistic for predicting the composite outcome from 0.66 to 0.74
(p<0.001).
Conclusion: Consistent performance of the ORIGIN biomarker panel in
the HOPE dataset highlights its value.

Clinical Trial Registration Number: NCT00069784
Supported by: Sanofi-Aventis
Disclosure:H.C. Gerstein: Grants; Sanofi.
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Combined Nox1/4 inhibition with GKT137831 rescues established
micro- and macrovascular diabetic complications
S.P. Gray1,2, J.C. Jha1, K. Kennedy1, E. Van Bommel1, P. Chew1, C.
Szyndralewiez3, R. Touyz4, H. Schmidt5,M.Cooper1,2, K. Jandeleit-Dahm1,2;
1Diabetic Complications, Baker IDI Heart & Diabetes Institute, 2Central
Clinical School, Monash University, Faculty of Medicine, Melbourne,
Australia, 3Genkyotex SA, Geneva, Austria, 4University of Glasgow,
Institute of Cardiovascular and Medical Sciences, UK, 5Faculty of
Medicine, Health & Life Science, Maastricht University, Department of
Pharmacology & Cardiovascular Research Institute Maastricht,
Netherlands.

Background and aims:Oxidative stress is a promising target in diabetes
associated vasculopathies with inhibitors of NADPH oxidases (NOX), in
particular isoforms 1 and 4, demonstrating attenuation of diabetic com-
plications, specifically atherosclerosis and nephropathy. NOX inhibitors
are now in early clinical development. Our studies have shown that
NOX4 plays an injurious role in the kidney. With respect to atherosclero-
sis, our studies have shown that NOX1 exerts pro-atherosclerotic effects
but that NOX4 may be vasculoprotective in longterm diabetes. Thus, its
remains controversial as to which Nox isoform to target in diabetic com-
plications. We have performed a late stage intervention protocol using the
clinically most advanced compound, the NOX1/4 inhibitor GKT137831
which inhibits Nox isoforms 1 and 4.We aimed to determine if end-organ
damage could be rescued when a Nox1/4 inhibitor is administered in the
setting of established diabetic complications.
Materials and methods: GKT137831 was administered to STZ-induced
diabetic ApoE-/- mice after 10 weeks of diabetes for a period of additional
10 weeks, at two doses, a low dose of 30mg/kg/day and a higher dose of
60mg/kg/day. At the end of the study animals were culled and used for
analysis of aortic atherosclerosis and renal functional and structural pa-
rameters, using RT-PCR, ELISA and immunohistochemistry.
Results: Consistent with NOX4-/- mouse data, GKT137831 was
renoprotective in a model of diabetic nephropathy at both the 30mg/kg/
day and 60mg/kg/day dose, through suppression of pro-inflammatory
(MCP-1) and pro-fibrotic (Collagen IV & Fibronectin) processes.
Conversely, in diabetic atherosclerosis, where NOX1-/y and NOX4-/-
mice has yielded qualitatively opposing results, the net effect of pharma-
cological NOX1/4 inhibition was protection, albeit to a lower extent, and
only at the lower 30mg/kg/day dose. This was mediated through reduc-
tions in pro-inflammatory (TNFα &MCP-1) processes and reduced vas-
cular macrophage accumulation.
Conclusion: Our findings demonstrate that targeting NOX in established
diabetic complications is effective at rescuing further progression of dis-
ease. However, it should be appreciated that there appears to be tissue
specific and dose dependent effects with respect to Nox isoform specific
inhibition at the different sites of micro- versus macrovascular injury in
diabetes.
Supported by: NHMRC, JDRF
Disclosure: S.P. Gray: None.
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Angiopoietin-like 2 is prognostic for all-cause death in patients with
type 2 diabetes
M. Fraty1,2, B. Gellen3, S. Hadjadj2,4, E. Gand1, N. Thorin Trescases5, E.
Thorin5, P. Saulnier4, R. Roussel6, P. Zaoui6, D. Montaigne6, J. Halimi6;
1CHU Poitiers, 2Service d'endocrinologie, 3Service de cardiologie,
Polyclinique de Poitiers, 4CIC, INSERM, Poitiers, France, 5Montreal
Heart Institute, Montreal, Canada, 6INSERM, Paris, France.

Background and aims: Angiopoietin-like 2 (Angptl2) plays an impor-
tant role in insulin-resistance and atherosclerosis. Here we examined the
prognostic value of Angptl2 for improving detah-risk stratification in
patients with type 2 diabetes (T2DM).
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Materials and methods: We followed consecutively recruited T2DM
patients (SURDIAGENE) for all-cause death as a primary end-point,
and the composite of cardiovascular (CV) death, myocardial infarction
(MI), and stroke (Major CVAdverse Events; MACE) as a secondary end-
point. For each patients, Angioptl2 level was evaluated at baseline.
Results: A total of 1353 T2DM patients (58% men) aged of 64±11 years
were followed up for a median of 6.0 years. During follow-up, 367 pa-
tients died (11.4% person-year, PY, 95% IC (10,3-12,6) and 290 patients
(9.4% PY, IC 95% IC (8.3-10.4) ) had a MACE. Deaths andMACE were
significantlymore frequent in patients with highAngioptl2 concentrations
(HR: 8,60 ; 95% IC (5.36-13.78); p<0.0001 and HR 7.15, 95% IC (4.19-
12.18); p<0.0001 per log ng/ml respectively).When patients were divided
into quartiles (Q) accordingly to baseline Angptl2 concentration, patients
with Angptl2 levels ≥19.5 ng/ml (Q4) had a significantly increased risk of
death and ofMACE as compared to those with Angptl2<19.5 ng/ml (both
p<0.0001) after adjustment for sex, age, and established CV risk factors.
Using Angptl2, prediction of the risk of mortality as assessed by the
integrated discrimination improvement (IDI) was significantly improved
(pIDI =0.0001).
Conclusion: In T2DM, Angptl2 levels were independently associated
with death and MACE. Therefore, measurement of Angptl2 is a promis-
ing candidate biomarker for improving all-cause-death risk stratification
in T2DM patients.
Disclosure:M. Fraty: None.
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Glucose-stimulated pancreatic blood flow in healthy subjects and in
patients with type 1 diabetes using positron emission tomography
J. Mäkinen1, T. Kalliokoski1, J. Teuho1, R. Parkkola1, A. Mari2, J.
Toppari3, R. Veijola4, P. Nuutila1;
1Turku PET Centre, Finland, 2C.N.R. Institute of Neuroscience,
Padua, Italy, 3Department of Physiology, University of Turku,
4Department of Pediatrics, University of Oulu and Oulu University
Hospital, Finland.

Background and aims:Assessing the factors contributing to beta cell
function in the development of type 1 diabetes (T1D) is of major
importance. Animal experiments have demonstrated rapidly increas-
ing pancreatic islet cell perfusion after intravenous glucose infusion.
The islets of Langerhans, although minor in size, receive a remark-
able proportion of the overall pancreatic blood supply, which empha-
sizes the importance of perfusion to the function of endocrine pan-
creas. Our aims were to quantitate glucose-stimulated islet blood flow
in healthy adult human subjects and in patients with T1D and to
investigate whether pancreatic blood flow is associated with insulin
secretion.
Materials and methods:We have enrolled so far 7 healthy subjects
(age 24.1 ± 2.6 years, BMI 23.9 ± 1.3 kg/m2) and 5 subjects with
T1D (age 19.8 ± 1.2 years, BMI 25.4 ± 4.5 kg/m2). Patients with
T1D had good or moderate glycaemic control and had no diabetic
complications. Minimum duration of T1D was 5 years. Pancreatic
blood flow was studied at baseline and at 1 and 12 minutes after
an intravenous glucose tolerance test (IVGTT) using a combined
positron emission tomography / magnetic resonance (PET/MR)
scanner and 15O-labeled water as a tracer. One-tissue compart-
mental model was applied to measure the dynamics of pancreatic
blood flow on regions of interests graphically defined on fused
PET and MR images. Insulin secretion was calculated by C-
peptide deconvolution.
Results: Pancreatic blood flow increased by a mean of 27% one
minute after the IVGTT in healthy subjects (1.31 ± 0.23 ml/ml/min
vs. 1.67 ± 0.35 ml/ml/min, p < 0.01) and approached the baseline
level at 12 minutes after the IVGTT (1.57 ± 0.48 ml/ml/min). In
patients with T1D, pancreatic blood flow at baseline tended to be
18% lower than in the healthy subjects (1.08 ± 0.18 ml/ml/min,
p=0.11) and failed to increase significantly after the IVGTT (1.21 ±
0.20, p=0.37 and 1.26 ± 0.30, p=0.12 at 1 and 12 minutes, respec-
tively). Mean incremental insulin secretion rate during the first 15
minutes of the IVGTT (ISR1) was 239 ± 59 pmol/min/m2 in
healthy subjects compared to no increase (1.4 pmol/min/m2) in
patients with type 1 diabetes. However, two patients still positive
for GAD autoantibodies had minor insulin production and a mean
ISR1 of 29 pmol/min/m2. Their pancreatic blood flow increased
from a mean of 0.93 ± 0.02 to 1.38 ± 0.06 ml/ml/min one minute
after the IVGTT, as opposed to other patients with T1D with no
significant response.
Conclusion: The study demonstrates that pancreatic blood flow is
stimulated by hyperglycaemia in healthy subjects. This effect is
blunted in subjects with T1D, but subjects showing increase in pan-
creatic flow had also higher residual insulin secretion response. The
study suggests that pancreatic perfusion may be linked to insulin
secretion.
Clinical Trial Registration Number: NCT02547337
Supported by: Academy of Finland
Disclosure: J. Mäkinen: None.
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Reduced skeletal muscle phosphocreatine concentrations in type 2
diabetic patients: quantitative image-based phosophorus-31 MR
spectroscopy study
V. Hamidi1, E.M. Ripley2, R.A. Martinez1, J. King1, J. Kincade1, D.
Tripathy1, R.A. DeFronzo1, G.D. Clarke2;
1Department of Medicine, Diabetes Division, 2Department of Radiology,
University of Texas Health Science Center, San Antonio, USA.

Background and aims: Mitochondrial dysfunction and impaired
[ATP]-production has been described in subjects with type 2 diabetes
mellitus (T2DM). Phosphorus-31 magnetic resonance spectroscopy
(31P-MRS) allows quantitation of substrate metabolism in skeletal
muscle. Previous studies using 31P-MRS in T2DM individuals have
reported results as relative concentrations of the 31P-MRS metabolite
ratios, which could obscure simultaneous decreases in both phospho-
creatine [PCr] and [ATP] and attenuate differences between T2DM
and NGT. To our knowledge no previous human study has used an
absolute concentration method utilizing in vivo techniques. The aims
of this study were to develop a novel image-guided 31P-MRS meth-
od and to evaluate this method to quantitate intramyocellular phos-
phorus metabolites in the vastus lateralis muscle in T2DM and NGT
subjects.
Materials and methods: 11 T2DM (age = 55 ± 3 years; BMI 31.0±1.5)
and 12 NGT (47 + 4 years; BMI 27.8+1.1) subjects received an OGTT to
provide a measure of insulin sensitivity (Matsuda Index) and beta cell
function (InsAUC0-120/GluAUC0-120) × Matsuda Index. 31P-MRS
was performed to measure the absolute concentrations (mM) of [PCr],
inorganic phosphate [Pi], and [ATP].
Results: Matsuda insulin sensitivity index (1.61 vs 6.79, p<0.01) and
beta cell function index (0.68 vs 9.84, p<0.01) were significantly re-
duced in T2DM compared to NGT. Fasting plasma glucose (145±10 vs
92±2, p<0.05), HbA1c (7.8 ± 0.4% vs 5.5 ± 0.1%, p<0.05) and fasting
insulin (25 vs 8 μU/ml p<0.05) were higher in T2DM. T2DM subjects
had lower absolute [PCr] (25.2 ± 1.0 mM) than NGT subjects (28.5 ±
1.0 mM, p = 0.03), while the [Pi] and [ATP] were not significantly
different. In contrast, [PCr] values obtained using the traditional ratio
method showed no significant difference between groups. Further, [PCr]
correlated with HbA1c (r = -0.43, p = 0.04), beta cell function (r = 0.49,
p = 0.02), and fasting plasma glucose (r = -0.52, p = 0.01). [PCr] and
[γATP] were inversely correlated with age (r = -0.45, p = 0.03 and r = -
0.48, p = 0.02).
Conclusion:A novel in vivo method for quantitation of absolute concen-
trations of phosphorus metabolites in skeletal muscle of T2DM and NGT
subjects was developed and validated. Using this method we demonstrate
that skeletal muscle [PCr] is reduced in T2DM. This difference is not
appreciated when using the traditional ratio method, likely because it
assumes a constant and uniform [ATP]. The strong correlation between
[PCr] and HbA1c, FPG and beta cell function supports the concept that
lower baseline skeletal muscle [PCr] is related to key determinants of
glucose homeostasis.
Supported by: NIH grants DK204092 (Ralph A DeFronzo) and K2
DK089012 (Geoffrey D Clarke)
Disclosure:V. Hamidi: None.
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Skeletal muscle and liver, but not brain, account for impaired glucose
utilisation in type 2 diabetes: whole-body PET/MR during
hyperinsulinaemic euglycaemic clamp
G.J. Boersma1, E. Johansson2, M.J. Pereira1, S. Skrtic3, J.L. Börjesson1,
P. Katsogiannos1, G. Panagiotou1, H. Ahlström2, J. Kullberg2, J.W.
Eriksson1;
1Medical Sciences, 2Surgical Sciences, Section of Radiology, University
of Uppsala, Uppsala, 3R&D, AstraZeneca & Dept. of Medicine,
University of Gothenburg, Sweden.

Background and aims: Type 2 diabetes (T2D) is characterized by im-
pairment of beta cell function and insulin-mediated glucose turnover. To
what extend glucose uptake is altered in different tissues is not fully
clarified. Using 18FDG (fluoro-deoxyglucose) PET/MR scanning during
a hyperinsulinemic euglycemic clamp, this pilot study in T2D and control
subjects aimed to investigate: 1) simultaneous glucose uptake in periph-
eral organs and brain; 2) to what extent glucose uptake in specific organs
correlate to whole-body insulin resistance; 3) whether glucose uptake in
adipose tissue in vivo mirrors glucose uptake in adipocytes ex vivo.
Materials and methods: 7 healthy controls (Con) and 7 T2D subjects
matched for age (64±3; 61 ±4), BMI (27.6±1.8 kg/m2; 29.0±1.5 kg/m2),
and sex (4 males/group) were recruited. Subcutaneous (sc) abdominal
adipose tissue biopsies were taken for ex vivo glucose uptake measure-
ments and an OGTT was performed. 2 wks later, glucose uptake was
measured in vivo using 18FDG PET/MR whole-body scanning during a
hyperinsulinemic (56 mU/m2/min) euglycemic clamp, allowing for si-
multaneous measurement of whole body insulin sensitivity and glucose
uptake in several organs. This initial study focused on liver, thigh muscle,
subcutaneous abdominal fat (SAT), and brain.
Results: T2D had significantly higher Hba1c and fasting insulin levels
(p<0.01), and significantly lower M-values (p<0.01). In ex-vivo sc adi-
pocytes, glucose uptake after stimulationwith 1000μU/mL of insulin was
significantly lower in T2D (p<0.05). There was a significant correlation
between the insulin-stiumlated SAT FDG uptake in vivo and sc adipocyte
glucose uptake ex-vivo (r=0.53; p<0.05). Glucose uptake was lower in
muscle (p<0.01) and liver (p<0.01) of T2D. There was a significant pos-
itive correlation between M-value and glucose uptake in SAT (r=0.49;
p<0.05), muscle (r=0.85; p<0.01) and liver (r=0.59; p<0.05). In contrast,
there was a significant inverse correlation between the M-value and brain
glucose uptake (r=-0.58; p<0.05), and glucose uptake in the brain tended
to be higher in T2D compared to Con (p=0.062).
Conclusion: Insulin-stimulated FDG uptake was decreased in liver and
muscle tissue in T2D and this correlated to whole-body glucose utiliza-
tion. In contrast, brain FDG uptake displayed an inverse correlation and
was increased in T2D.Glucose uptakemeasured in the same subjects were
positively correlated in sc adipocytes ex vivo and in SAT in vivo using
FDG PET/MR, supporting the robustness of the methods. We propose
that during hyperinsulinemia partitioning of glucose to the brain might be
explained by insulin resistance in other organs, but the underlying mech-
anisms need to be explored further.

Disclosure:G.J. Boersma:Grants; AstraZenecaAB. (tomedical sciencesUU).
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Load-dependent effects of small intestinal glucose on glycaemia,
insulinaemia and incretin hormone release in obese subjects
C.S. Marathe1,2, L.G. Trahair1,2, S. Standfield1,2, C.K. Rayner1,2, C.
Feinle-Bisset1,2, M. Horowitz1,2, K.L. Jones1,2;
1Discipline ofMedicine, 2NHMRCCentre ofResearchExcellence inTranslating
Nutritional Science to Good Health, The University of Adelaide, Australia.

Background and aims: The mechanisms by which obesity predisposes to
type 2 diabetes are incompletely understood. Studies relating to the
glycaemic response to oral glucose, or meals in obesity have failed to
account for gastric emptying, which is amajor determinant of the glycaemic
and incretin responses to carbohydrate. In health and type 2 diabetes we
have shown that the relationship of glycaemia with the rate of duodenal
glucose delivery is non-linear.We have now evaluated: (i) in both obese and
healthy subjects, the effect of two intraduodenal glucose loads and (ii) in
obese subjects, the comparative effects of oral and intraduodenal glucose,
on glycaemic, insulinaemic and incretin hormone responses.
Materials andmethods: 11 obese subjects (age 37.5±4.1 yr, BMI 35.7±1.4
kg/m2) and 12 healthy control subjects (age 34.7±4.0 yr, BMI 23.9±0.7 kg/
m2) received, in randomised order, intraduodenal infusions of glucose at 1 or
3 kcal/min (‘G1’ and ‘G3’), or saline (‘S’) for 60min (t= 0-60min), followed
by intraduodenal saline (t= 60-120 min), after an overnight fast. In obese
subjects, an oral glucose tolerance test was also performed. Blood glucose,
serum insulin and plasma glucagon-like peptide-1 (GLP-1), glucose-
dependent insulinotropic polypeptide (GIP) and glucagon were measured.
Insulin resistance (HOMA2) was calculated. Data are mean ± SEM.
Results: 3 obese subjects had impaired, and 8 had normal, glucose toler-
ance. HOMA2 was greater (P<0.001) in the obese. In both groups, the
iAUC0-60 min for glucose (Figure 1A) was greater with G3 compared
with G1 (P<0.001 for both), and the iAUC0-120 min for glucose in
response to G3 was greater (P<0.05) in the obese. Insulin responses
(Figure 1B) to G1 and G3 were greater (P<0.001 for both) in the obese
than controls. GLP-1 and GIP responses were greater (P<0.001 for both)
in response to G3, without any difference between the groups. There was
also no difference in the iAUC0-60 min for glucagon between the two
groups. In the obese, glycaemic (R=0.80, P<0.01), insulinaemic (R=0.85,
P<0.001) and GIP (R=0.80, P<0.01), but not GLP-1 or glucagon, re-
sponses to G3 and oral glucose were related.
Conclusion: The rate of duodenal glucose delivery is a major determinant
of glycaemia, insulinaemia and incretin hormone release in non-diabetic
obese subjects. Differences in glycaemic responses between obese and
healthy subjects are more evident at higher rates of duodenal glucose
delivery. The secretion of GLP-1 and GIP appears to be normal in obesity.
The concept that strategies that slow gastric emptying may prevent pro-
gression to type 2 diabetes in obesity warrants exploration.

Supported by: NHMRC
Disclosure:C.S. Marathe: None.
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GIP contributes to post-meal hyperglucagonaemic response after
bariatric surgery
H. Honka1, J. Koffert1,2, S. Kauhanen3, S. Hurme4, A. Mari5, A.
Lindqvist6, N. Wierup6, L. Groop6, P. Nuutila1,7;
1Turku PET Centre, University of Turku, 2Department of
Gastroenterology, Turunmaa Hospital, Turku, 3Division of Digestive
Surgery and Urology, 4Department of Biostatistics, University of Turku,
Finland, 5Institute of Neuroscience, National Research Council, Padua,
Italy, 6Department of Clinical Sciences, Lund University Diabetes Centre,
Malmö, Sweden, 7Department of Endocrinology, Turku University
Hospital, Finland.

Background and aims: Incretin hormone glucose-dependent
insulinotrophic polypeptide (GIP) has a bivalent role stimulating secretion
of both insulin and glucagon. The present study was conducted to inves-
tigate the islet endocrine effects of GIP early after bariatric surgery and the
contribution of GIP to the meal-induced hyperglucagonemic response
seen after bariatric procedures.
Materials andmethods:A total of ten obese patients with type 2 diabetes
(two males, eight females; weight 114 [SD 18.9] kg; fasting plasma glu-
cose 7.0 [0.4] mM; fasting plasma glucagon 40 [6.4] pM) were recruited
to the study. On two separate days performed at fasting, patients received
a constant GIP infusion at the rate of 4.0 and 2.0 pmol/kg/min for 0-15
and 15-60 minutes, respectively, and a 250-kcal meal solution for 90
minutes. During the experiments, blood was frequently sampled to mea-
sure plasma glucose, insulin, C-peptide, glucagon, GIP and glucagon-like
peptide 1 (GLP-1). Insulin secretion rate (ISR) was estimated from
deconvolution of C-peptide concentration. Bariatric procedures (five
Roux-en-Y gastric bypasses and five vertical sleeve gastrectomies) were
performed to patients and thereafter the experiments were repeated 74
[24] days after the surgery.
Results: After bariatric surgery, 14% excess weight loss was observed
(98 [16.2] kg, P < 0.001 vs. pre-surgery) and fasting plasma glucose
was normalized (5.8 [0.3] mM, P = 0.002 vs. pre-surgery). In contrast,
fasting plasma glucagon was not changed from pre-surgery level (30
[6.5], P = 0.230). The total diabetic remission rate was 50%. GIP
infusion resulted in a transient upregulation of ISR for five minutes
from the start of the infusion and a constant increase in glucagon levels
similarly both before and after surgery (P = 0.173 and 0.418 for time ×
group interactions, respectively). However, plasma glucose decreased to
a nadir of 6.3 [1.0] mM only in patients before (P < 0.001 vs. baseline)
but not after surgery (P = 0.358 vs. baseline). Post-meal responses of
GIP, ISR and glucagon were markedly increased at post-surgery vs. pre-
surgery (P < 0.001 for time × group interaction for all variables) where-
as an increase in meal-stimulated plasma GLP-1 levels was observed
only at post-surgery (P < 0.001 for time factor) but not at pre-surgery (P
= 0.093 for time factor). During test meal, increase in plasma GIP was
associated with corresponding increase in plasma glucagon after (r =
0.767, P = 0.016) but not before (r = -0.117, P = 0.765) surgery. Bypass
and sleeve groups did not differ in ISR and glucagon responses during
GIP infusion and test meal.
Conclusion: The effect of GIP on islet endocrine secretions is pre-
served in patients with type 2 diabetes both before and early after
bariatric surgery, leading to a normalization of fasting hyperglycemia.
We propose that the post-meal hyperglucagonemic response seen in
patients who have undergone a bariatric procedure is connected to
GIP hypersecretion, in conjunction with surgical manipulation of the
gastrointestinal tract.
Clinical Trial Registration Number: NCT01880827
Supported by: Academy of Finland, Finnish Cultural Foundation
Disclosure:H. Honka: None.
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Are incretin responses to oral glucose andmixedmeal tests associated
with glucose levels 7 years later?
A.D.M. Koopman1, F. Rutters1, S.P. Rauh1, M. Alssema2, G. Nijpels3,
J.M. Dekker1;
1Department of Epidemiology and Biostatistics, EMGO Institute for
Health and Care Research, Amsterdam, 2Unilever Research and
Development, Vlaardingen, 3Department of General Practice, VU
University Medical Centre, Amsterdam, Netherlands.

Background and aims: Reduced incretin effectivity is believed to con-
tribute to impaired regulation of insulin secretion in type 2 diabetes.
However, it is still unclear what comes first in the aetiology. Therefore,
the aim of this study was to examine the association between incretin
responses to oral glucose tolerance test (OGTT) and mixed meal test
(MTT) and glucose levels 7 years later, in individuals who were non-
diabetic at baseline.
Materials and methods:We used data from the Hoorn Meal Study;
a population-based cohort study among 208 men and women (40-
65y), who at baseline were subjected to a 75g-OGTT and a MMT
(75g carbohydrates/ 50g fat/ 24g protein). During the OGTT and
MMT, we measured GLP-1 and GIP levels from which we calcu-
lated the incremental area under the curve (iAUC). We assessed the
association between fasting and iAUC incretin levels at baseline
and fasting glucose levels after 7y, corrected for baseline glucose
levels.
Results: We included 121 participants (age 61.0±6.7, 50% male)
without diabetes at baseline. While the associations were non-linear,
incretin responses were grouped in tertiles. We observed no signif-
icant associations for fasting GIP levels or GIP responses. In con-
trast, compared to the lowest tertile of fasting GLP-1 levels, those in
the middle and highest tertiles had higher fasting glucose levels at
follow- up, respectively 0.36 (95%CI, 0.1;0.6) mmol/l and 0.09 (-
0.2;0.3) mmol/l, corrected for glucose at baseline. Additionally,
compared to the lowest tertiles of the iAUC GLP-1 responses, the
glucose levels at follow-up were respectively -0.28 (-0.5; -0.1)
mmol/l and -0.37 (-0.7; -0.1) mmol/l for the OGTT, corrected for
glucose at baseline. No significant association was observed for the
MMT.
Conclusion: Within our population-based cohort, fasting GLP-1 and
GLP-1 responses to OGTT were associated with altered fasting glucose
levels after 7-year follow-up, suggesting that the reduced incretin re-
sponse is associated to glucose deterioration.
Disclosure:A.D.M. Koopman: None.
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Glycaemic control and patient-reported outcomemeasures (PROMs)
in type 1 diabetes
K. Eeg-Olofsson1, M. Svedbo Engström1,2, S. Borg3, B. Palaszewski4, J.
Leksell2,5, U.-B. Johansson6,7, S. Gudbjörnsdottir1,8;
1University of Gothenburg, 2Dalarna University, Falun, 3Lund University,
Malmö, 4Region Västra Götaland, Data Management and Analysis,
Göteborg, Uppsala University, 6Sophiahemmet University, 7Karolinska
Institutet, Stockholm, 8Centre of Registers Västra Götaland, Göteborg,
Sweden.

Background and aims: Patient-reported outcome measures (PROMs)
offer potential to improve the quality and outcomes of health care.
One way to measure PROM is by using health-related quality of life
questionnaires. The SF-36 is a widely used generic health-related
quality instrument and measures health across eight dimensions of
physical functioning (PF), role limitations due to physical problems
(RP), bodily pain (BP), general health (GH), vitality (VT), social
functioning (SF), role limitations due to emotional problems (RE)
and mental health (MH). The dimension scores also form physical
component summary (PCS) and mental component summary (MCS)
scores. The aim of this study was to assess health-related quality of
life at different levels of glycaemic control in type 1 diabetes (T1D)
using the SF-36.
Materials and methods: The SF-36v2 questionnaire was sent to 2479
randomly selected individuals with T1D in Sweden registered in the
National Diabetes Register (NDR). Background data on responders
and non-responders were collected from NDR. SF-36v2 results are
presented as norm based scores using the SF-36v2 2009 U.S. general
population norms. Significance between groups by one- way
ANOVA.
Results: 1373 individuals completed the questionnaire (response rate
55%). Responders were 50% male, mean age 49 years, diabetes du-
ration 25 years, HbA1c 61.7±12.7 mmol/mol, 48% on lipid-lowering
medication, 10% smokers, 66% had retinopathy and 26% on insulin
pump therapy. Non-responders were younger (41 years), more often
male (61%), fewer were on lipid-lowering medication (37%), HbA1c
62.2±15.1 mmol/mol, 15% smokers. In the overall cohort PCS was
50.22±9.42 and MCS 48.83±11.16. The overall scores did not differ
between individuals using insulin pump therapy (n=356) or multiple
daily injections (n=994), PCS 50.32±9.50 and 50.13±9.38 (p=0.74),
MCS 48.86±10.41 and 48.87±11.56 (p=0.99), respectively. Figure 1
shows the results by group of glycaemic control, HbA1c below 52
(n=284), HbA1c 52-70 (n=806) and HbA1c above 70 mmol/mol
(n=283).
Conclusion: This nation-wide study of individuals with T1D shows that
poor glycaemic control is associated with lower health-related quality of
life with lower scores of both physical and mental health and with the
lowest scores for the general health and vitality dimensions. NDR is
validating a new instrument which may facilitate further investigation of
these findings.
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Doubled healthcare costs of type 2 diabetes mellitus during years
2006-2014: a nationwide cost-of-illness study in Sweden
A. Kalkan1, J. Bodegård1, J.W. Ericsson2, T. Nyström3, A. Norhammar4,
U. Olsson5, D. Nathanson3;
1AstraZeneca, Södertälje, 2Uppsala University, 3Karolinska Institute,
Södersjukhuset, 4Karolinska Institute, Stockholm, 5Statisticon AB,
Uppsala, Sweden.

Background and aims: There is a lack of longitudinal studies estimating
the total costs of type 2 diabetes (T2DM) in Sweden. The aim of this study
was to examine changes in the total costs related to T2DM and potential
reasons for changes in costs.
Materials and methods: All T2DM patients in Sweden who were
dispensed any glucose-lowering drug (GLD) during years 2006—
2014 were identified in the mandatory national Prescribed Drug
Registry. Annual hospital admissions, discharges and hospital outpa-
tient visits were extracted in the National Patient Register using ICD-
and DRG codes for each occasion. A prevalence-based cost of illness-
study was performed evaluating total costs of medication and
healthcare consumption. The price level and exchange rate of 2014
(1 Euro= 9.10 SEK) was applied.
Results: The number of GLD-treated patients increased throughout
the observation period (n= 206,183 in 2006 to n=366,492 in 2014).
Patient mean age in 2014 was 67 years and 43% were female. The
total cost for all T2DM patients in Sweden doubled over the period,
from €608 million in 2006 to €1.279 billion in 2014, mainly due to
the increased prevalence of patients. An increase in costs was also
observed when estimating the total cost per patient, from €2,947 in
2006 to €3,490 in 2014 (+18%). The main driver in cost per patient
was substantially increased costs for hospital care; from 77% of total
costs in 2006 to 85% in 2014. Remaining costs were represented by
medication costs, with costs for anti-diabetics (A10) accounting for
6% of total costs throughout the observation period. The same distri-
bution occurred in costs per patient. The number of T2DM-related
inpatient care visits increased from 45,559 in 2006 to 78,245 in 2014.
The share of patients visiting inpatient care was 22% and 21% at
observation start and end, respectively. However, the length of stay
in inpatient care decreased from an annual average of 13.3 days per
patient in 2006 to 11.6 days per patient in 2014. At the same time,
cost for treating the most common comorbidities (i.e. heart failure,
chest pain, myocardial infarction and cerebral infarction) increased
over the period. The utilization of hospital outpatient care also in-
creased over the period, from 105,653 visits in 2006 to 209,417 visits

in 2014, showing an increase in patients visiting hospital outpatient
care from 51% to 57%, respectively.
Conclusion: Total costs for T2DM in Sweden have increased substantial-
ly over the observation period 2006-2014, mainly due to increased costs
for inpatient and hospital outpatient care. Antidiabetic drugs represented
only a small portion of total costs, and this portion has remained stable
during the recent years. Prevention of diabetes development and compli-
cations is of major importance for reducing future health care
expenditures.

Supported by: AstraZeneca
Disclosure:A. Kalkan: Study sponsor: AstraZeneca.
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Direct medical costs of type 2 diabetes in Singapore (2011-2014) - a
multiethnic Asians population with high prevalence of diabetes
S.K.M. Low1, S.C. Lim2, X. Zhang1, L.Y. Yeoh3, Y.L. Liu3, S. Pek1,
S.B.M. Lee4, W.E. Tang5, S. Tavintharan2, C.F. Sum2;
1Clinical Research Unit, Khoo Teck Puat Hospital, 2Diabetes Centre,
Khoo Teck Puat Hospital, 3Medicine, Khoo Teck Puat Hospital,
4Yishun Polyclinic, 5National Healthcare Group Polyclinics, Singapore.

Background and aims: Singapore is a Southeast Asian country with
three major ethnic groups: Chinese 74.2%, Malays 13.3% and Indians
9.1%. The prevalence of diabetes mellitus was 11.3% in 2010. In
Singapore, information on economic burden of DM is scarce although
there is a rising trend of diabetes prevalence.We aimed to assess the direct
medical costs of Type 2DM in Singapore and identify factors associated
with the costs.
Materials and methods: This was a prevalence-based cost-of-illness
study which analysed the direct medical costs of T2DM. It involved
1390 adult patients with T2DM who attended the Diabetes Centre in a
local hospital in 2011-2014. Data on demographics, clinical charac-
teristics, complications and treatment were obtained from question-
naire and clinical measurements. Information on complications was
further obtained from international classification codes for inpatient
admissions using hospital administrative data. Annual medical costs
for inpatient admissions, outpatient visits and emergency visits were
assessed using hospital administrative data. Backward stepwise mul-
tiple linear regression was used to examine the relationship between
annual direct medical costs and patient characteristics, adjusted for
age, race and diabetes duration. Costs were expressed in year 2014
Singapore dollars. Consumer price index was used to estimate values
older than 2014.
Results: The mean annual direct medical costs per patient rose by
about 20% from S$2281 (€1418) in 2011 to S$2727 (€1695) in
2014. Inpatient costs and outpatient costs accounted for 40-47% and
47-53% of the mean annual direct medical costs respectively.
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Investigations constituted the largest proportion of mean annual out-
patient costs (33-37%), followed by medication and doctor visit (24-
27% for both). Patients with neurological, eye, peripheral vascular
disease and renal complications had 4.8, 3.2, 3.0 and 3.0 times higher
direct medical costs than individuals free of any complications.
Multiple linear regression revealed that higher haemoglobin A1c
(HbA1c), usage of insulin, usage of both insulin and oral hypoglyce-
mic agent, neurological, renal and eye complications were indepen-
dently associated with higher log-transformed direct annual medical
costs, having adjusted for age, race and diabetes duration. For every
unit increase in HbA1c, there was 20% increase in direct medical
costs. The direct medical cost was 379% and 74% higher for patients
on insulin and combination of insulin and oral hypoglycemic than for
those not on any medication. Patients with neurological, renal and
eye-specific complications had 317%, 145% and 119% higher cost
than those without the respective complications.
Conclusion: The keys to reducing direct medical costs appear to be
optimizing metabolic control of diabetes, early screening and preven-
tion of DM-related complications. The study also revealed the key
drivers of the cost utilization (e.g. investigations). The findings pro-
vide useful reference for future economic modeling and intervention
studies.
Supported by: Singapore National Medical Research Council Grant
PPG/AH(KTPH)/2011
Disclosure:S.K.M. Low: None.
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Poor socio-economic status equals poor glycaemic control?Data from
the Dutch Diabetes Pearl cohort
A. Rutte1, S.P. Rauh1, M.T. Schram2, P.J.M. Elders1, G. Nijpels1, F.
Holleman3, H. Pijl4, E.J.C. Sijbrands5, C.J. Tack6, H.W. de Valk7,
B.H.R. Wolffenbuttel8, C.D.A. Stehouwer2, J.M. Dekker1, F. Rutters1,
on behalf of the Diabetes Pearl from the Parelsnoer Initiative;
1VU University Medical Center, Amsterdam, 2Maastricht University
Medical Center+, 3Academic Medical Center Amsterdam, 4Leiden
University Medical Center, 5Erasmus Medical Center, Rotterdam,
6Radboud University Medical Center, Nijmegen, 7University
Medical Center Utrecht, 8University Medical Center Groningen,
Netherlands.

Background and aims: Indicators of socio-economic status (SES),
such as education and occupation, have been associated with glyce-
mic control in people with type 2 diabetes (T2DM). Until now, stud-
ies predominantly focused on primary care populations. The aim of
this study was to examine the association between SES variables and
glycemic control in people with T2DM from primary to tertiary care
in the Netherlands.
Materials andmethods:The Dutch Diabetes Pearl is a large-scale cohort
of people with T2DM from 2 primary care settings and 6 academic hos-
pitals centers in the Netherlands. The SES factors included self-reported
level of education and self-reported occupation, classified according to
the ISCO-08 score. Glycemic control was measured as levels of HbA1c
and fasting glucose. We used multivariate linear regression analyses to
study the association between SES and glycemic control, and corrected
for age, sex, BMI, recruitment center, diabetes medication use, and dia-
betes duration.
Results: In total, 6666 people with T2DM were included in our co-
hort, with 60% male, mean age of 62.3±10.3 years, and 39% in ter-
tiary care. Preliminary analyses showed that compared to people with
no education, HbA1c levels were lower for people with primary/
secondary education (-2.4 mmol/mol (-4.1;-0.6)), vocational/pre-
university (-3.5 mmol/mol (-5.3;-1.7)), and (professional) university
education (-3.2 mmol/mol (-5.1;-1.3)). Also, compared to people with
the lowest ISCO level (no job, housewives), HbA1c levels were low-
er for people with level of ISCO-1 (i.e. lunch ladies; -1.0 mmol/mol

(-4.2;2.1)), ISCO-2 (i.e. secretaries; -1.7 mmol/mol (-4.6;1.3)),
ISCO-3 (i.e. lab technicians; -2.2 mmol/mol (-5.2;0.8)), and ISCO-4
(i.e. professors; -2.4 mmol/mol (-5.4;0.6)). Similar associations were
observed in subgroup analyses of people using insulin only, people
with early onset of T2DM, and people with BMI >30. No statistically
significant associations were observed between SES factors and
fasting glucose.
Conclusion: This study showed that lower level of education was signif-
icantly associated with worse glycemic control in people with T2DM
from primary to tertiary care in the Netherlands.
Disclosure:A. Rutte: None.
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The UK Civil Aviation Authority protocol to certify commercial pi-
lots with insulin-treated diabetes: preliminary results of monitoring
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Jones1;
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Department, Civil Aviation Authority, Gatwick, 3School of Postgraduate
Medicine, University of Portsmouth, UK.

Background and aims: In 2012, the UK became the second country
worldwide to issue insulin-treated individuals with Class 1 Medical
Certificates for Commercial Pilot Licences (CPLs). The UK now has
the largest cohort of insulin-treated pilots, and is leading the way in
Europe and beyond to create and maintain employment and leisure op-
portunities for people with insulin-treated diabetes. A comprehensive
protocol, developed by a panel of medical and aviation experts, governs
the medical certification of insulin-treated pilots. Certified pilots are sub-
ject to strict requirements, directly overseen by the UK Civil Aviation
Authority (CAA) medical department, including pre- and in-flight blood
glucosemonitoring. This study aimed to evaluate the early experience and
safety of the UK programme.
Materials and methods: With the pilots’ consent, the UK CAA-held
medical files for all insulin-treated, Class 1-certified pilots were reviewed
and data was collected. This included: age; date of issue of Class 1
Medical Certificate; diabetes type and duration; diabetes management
regimen; comorbidities; diabetes complication monitoring; all available
HbA1c values pre- and post-licence issue; and all flights undertaken with
associated blood glucose monitoring values. Average pre- and post-
licence HbA1c values were compared. Pre and in-flight blood glucose
monitoring values were correlated against the CAA-specified “Green” (5-
15mmol/l), “Amber” (4-5 and 15-20mmol/l), and “Red” (<4 or >20mmol/
l) ranges.
Results:At the analysis date, 26 insulin-treated pilots had been issued
with Class 1 medical certificates. All were male, with an average age
of 40.7 years. The majority (84.6%) had type 1 diabetes, with an
average diabetes duration of 8.1 years. Average follow up duration
post-licence issue was 19.5months. The average pre-licence issue
HbA1c was 53.1mmol/mol (95%CI 49.7- 56.5mmol/mol); the aver-
age of the most recent HbA1c was 54.8mmol/mol (95%CI 50.9-
58.8mmol/mol). Paired t-test comparison between average pre- and
post-licence issue HbA1c showed no significant change (p=0.25). 16
of the pilots had pre- and in-flight blood glucose monitoring data;
cumulatively 8,897 blood glucose monitoring values had been re-
corded during 4,900 flight hours. For short and medium haul flights
(<6hours), 95.8% of 7,829 blood glucose monitoring readings were
within the ‘green’ range. For long haul flights (>6hours), 96.9% of
1,068 readings were within the ‘green’ range. A total of 19 (0.2%)
readings were in the ‘red’ range. No pilot medical incapacitation due
to low or high blood sugar has been reported.
Conclusion: A growing number of insulin-treated pilots have successful-
ly applied for CPLs in the UK. To date, the CAA protocol has shown to
work well in the cockpit, with no reported safety concerns, and without
deterioration of diabetes control.
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Overuse and underuse of acetyl-salicylic acid for primary prevention
of cardiovascular disease in people with diabetes
A.L. Crain, J.M. Sperl-Hillen, P.J. O'Connor, J.R. Desai, K.L. Margolis,
H.L. Ekstrom;
HealthPartners Institute, Minneapolis, USA.

Background and aims: Acetyl-salicylic acid use is recommended for
primary prevention of atherosclerotic vascular disease (ASCVD) for
people with and without diabetes when the ASCVD benefit out-
weighs the risk of gastrointestinal hemorrhage. In a primary care
setting, the complexity and time required to assess acetyl-salicylic
acid benefits and risks can result in inappropriate acetyl-salicylic acid
use either through overuse or underuse. The objective of this analysis
is to assess the appropriateness of acetyl-salicylic acid use for prima-
ry prevention in diabetes and other high ASCVD risk patients in a
large primary care setting with good electronic health record acetyl-
salicylic acid documentation.
Materials and methods: As part of an NIH-funded study to lower
ASCVD risk, we successfully implemented electronic clinical decision
support (CDS) algorithms to encourage appropriate acetyl-salicylic acid
use. The algorithms recommended acetyl-salicylic acid if ASCVD risk
scores were high and consistent with benefit greater than GI bleed risk
using criteria from the United States Preventive Services Task Force; and
acetyl-salicylic acid was not recommended if theASCVDbenefit was low
or if major contraindications were identified (anticoagulant use or history
of intracerebral hemorrhage). Providers were also alerted to the presence
of other potential acetyl-salicylic acid risks including acetyl-salicylic acid
allergy or intolerance, history of GI bleed risk conditions, and concomi-
tant use of nonsteroidal antiflammatory drugs. Baseline study data was
collected for whether acetyl-salicylic acid was algorithmically recom-
mended for all patients at their first eligible primary care encounter in
20 clinics over 2012-2014. The analysis excluded patients with CHD
and included 6065 adults with diabetes (mean age 55.6, mean 10-year
ASCVD risk 27.9%) and 10,165 adults meeting pre-specified criteria for
high ASCVD risk without diabetes (mean age 58.4, mean 10-year
ASCVD risk 24.6%). Overuse and underuse was determined by compar-
ing concordance with (a) acetyl-salicylic acid algorithm recommendations
and (b) documented acetyl-salicylic acid use.
Results: For the targeted population with high CV risk, the CDS recom-
mended acetyl-salicylic acid for 3,842 (63.3%) patients with diabetes and
7,552 (74.3%) without diabetes. Among patients with acetyl-salicylic acid
recommended, acetyl-salicylic acid was underused in 761(19.8%) with
diabetes and 5638 (74.4%) without diabetes. Among patients for whom
the CDS did not recommend acetyl-salicylic acid, acetyl-salicylic acid
was overused in 1322 (59.5%) with diabetes and 883 (33.8%) without
diabetes.

Conclusion: In this large primary care setting, acetyl-salicylic acid was
more likely to be overused than underused for patients with diabetes.
Those with diabetes who were likely to benefit from acetyl-salicylic acid
use had higher acetyl-salicylic acid use rates than similar high CV risk
patients without diabetes. However, those with diabetes who were unlike-
ly to benefit from acetyl-salicylic acid (risks greater than benefit) also had
higher rates of acetyl-salicylic acid overuse compared to patients without
diabetes. Strategies to ensure greater evidence-based use of acetyl-
salicylic acid, such as providing electronic clinical decision support,
may help providers more accurately assess individualized risks and ben-
efits of acetyl-salicylic acid.
Clinical Trial Registration Number: NCT01420016
Supported by: NHLBI/R01HL102144
Disclosure:A.L. Crain: None.
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OP 13 Pills or surgery for weight loss?

73
Durable diabetes remission after bariatric surgery is associated with
reduced incidence of microvascular events
M. Taube1, P.-A. Svensson1, K. Sjöholm1, B. Carlsson2, M. Peltonen3,
L.M.S. Carlsson1;
1Dep Molecular and Clinical Medicine, Institution of Medicine,
Gothenburg, 2Innovative Medicines and early Development Biotech
Unit, AstraZeneca, Mölndal, Sweden, 3Chronic disease Prevention Unit,
National Institute for Health and Welfare, Helsinki, Finland.

Background and aims: Bariatric surgery leads to diabetes remission
and reduces the incidence of diabetes complications in many obese
patients with type 2 diabetes (T2D). We have examined the impor-
tance of durable diabetes remission for the prevention of microvascu-
lar complications.
Materials and methods: The prospective, matched Swedish Obese
Subjects (SOS) study examines long-term outcomes after bariatric sur-
gery. Patients with baseline T2D (n=343) treated by bariatric surgery
(banding, n=61; vertical banded gastroplasty, n = 227; gastric bypass, n
= 55) were studied. Age was 48.7±5.9 years, BMI was 42.1±4.7, and
median follow up time was 19 years. Microvascular events (retinopathy,
nephropathy and neuropathy, whichever came first) were traced in nation-
wide registers. We considered a patient to have T2D if he or she reported
the use of diabetes medication or if fasting blood glucose concentration
was 110 mg per deciliter (6.1 mmol per liter) or higher.
Results: At the follow up examination 15 years after bariatric surgery,
30% of the patients were in diabetes remission. Patients who were in
remission after 15-years had significantly lower incidence of microvascu-
lar events compared those who were not in diabetes remission (incidence
rates of 8.0 and 26.0 per 1000 person-years, adjusted HR 0.19 [95% CI;
0.07-0.50], p=0.001.
Conclusion:We conclude that in patients treated by bariatric surgery who
experienced long-lasting remission the risk of microvascular diabetes
complications was reduced by over 80% compared to those that were
not in remission at the 15-year follow up.
Clinical Trial Registration Number: NCT01479452
Supported by: NIH, Swedish Research council, NIDDKD
Disclosure:M. Taube: None.

74
Combined actions of PYYand GLP-1 contribute to weight loss after
Roux-en-Y gastric bypass
M.S. Svane1,2, N.B. Jørgensen1,2, K.N. Bojsen-Møller1,2, C. Dirksen1,2,
S. Nielsen1, V.B. Kristiansen3, N.J. Wewer Albrechtsen2, B. Hartmann2,
S. Madsbad1,2, J.J. Holst2;
1Dept. of Endocrinology, Copenhagen University Hospital Hvidovre,
2NNF Center for Basic Metabolic Research, Copenhagen, 3Dept. of
Surgical Gastroenterology, Copenhagen University Hospital Hvidovre,
Denmark.

Background and aims: Exaggerated secretion of the appetite-inhibiting
gut-hormones, glucagon-like peptide-1 (GLP-1) and peptide YY (PYY),
may explain appetite reduction and the substantial weight loss seen after
Roux-en-Y gastric bypass (RYGB), but causality has not been
established. GLP-1 actions are effectively blocked by the specific GLP-
1 receptor (GLP-1R) antagonist Exendin 9-39 (Ex-9), while PYYactions
can be inhibited by administration of a dipeptidyl-peptidase 4 (DPP-4)-
inhibitor preventing conversion of secreted PYY1-36 to the active version
PYY3-36. We hypothesized that both GLP-1 and PYY3-36 reduce appetite
post-RYGB and investigated the individual and combined effects of Ex-9
and DPP-4 inhibition on ad libitum food intake.

Materials andmethods: In a placebo-controlled, randomized, cross-over
design, 12 patients with normal glucose tolerance (age: 35.4±7 (mean
±SEM) years, sex (f/m): 8/4, BMI: 33.5±6 kg/m2) were studied 5±1
month after RYGB with standard mixed meal test (356 kcal, 53E% car-
bohydrate, 33E% fat, 14E% protein) followed 4 hours later by an ad
libitum meal consisting of pasta bolognese (energy content 533kJ/100g,
53E %carbohydrate, 33E% fat, 14E% protein). On 4 separate experimen-
tal days, patients received: 1) placebo, 2) Ex-9 infusion to block the GLP-
1R (900 pmol/kg/min), 3) the DPP-4 inhibitor sitagliptin (sita) to reduce
formation of PYY3-36, or 4) sita and Ex-9 (sita/Ex-9) to inhibit both PYY3-

36 and GLP-1 simultaneously. Data were analyzed by use of linear mixed
effects models.
Results: Combined administration of sita/Ex-9 increased ad libitum food
intake ≈20% vs. placebo, whereas no effect was seen with sita or Ex9
alone (Ad libitum food intake: placebo: 245±22; Ex-9: 264±30, p=0.38;
sita: 252±20, p=0.71; sita/Ex-9: 290±36 grams, p=0.04). Ex-9 markedly
increased PYY3-36 concentrations compared with placebo conditions
(p<0.01), whereas significantly decreased concentrations was seen during
concurrent administration of sita/Ex-9 compared with Ex-9 alone
(p<0.01) (AUCPYY3-36: placebo: 1219±143, Ex-9: 2263±208, sita: 325
±58, sita/Ex-9: 823±203 pmol ×L-1×min). Intact GLP-1 increased during
Ex-9 (p<0.01), sita (p<0.05) and even more during sita/Ex-9 (p<0.01)
(AUCintact GLP-1: placebo: 598±107, Ex9:1391±286, sita: 1759±332,
sita/Ex-9: 4353±545 pmol×L-1×min).
Conclusion: Combined blockade of actions from the two L-cell hor-
mones GLP-1 and PYY increased ad libitum food intake by ≈20% in
RYGB-operated patients, whereas neither GLP-1R blockage nor DPP-4
mediated lowering of PYY3-36-formation affected food intake by itself.
Notably, GLP-1R blockage alone markedly augmented concentrations of
PYY3-36, while DPP-4 inhibition alone greatly increased intact GLP-1.
Thus concomitantly increased secretion of the other L-cell hormonemight
counteract effects on food intake and explain why Ex-9 or DPP-4 alone
did not affect food intake. These results support that combined effects of
GLP-1 and PYY3-36 play a role in decreased appetite and weight loss after
RYGB and may implicate that enhancing L-cell hormone actions simul-
taneously can be an effective non-surgical treatment of obesity.
Clinical Trial Registration Number: NCT02336659
Supported by: University of Copenhagen
Disclosure:M.S. Svane: None.

75
Safety- and efficacy-outcomes of the duodenal-jejunal bypass liner
(DJBL) registry in obese patients with type 2 diabetes
N. Sauer1, J. Aberle1, A. Lautenbach1, J. Seufert2, K. Laubner2;
1UKE, Hamburg, 2Uniklinik, Freiburg, Germany.

Background and aims: Obesity and type 2 diabetes mellitus are wide-
spread and cost-intensive diseases. Current conservative concepts regu-
larly fail to reach therapeutic targets. Even though bariatric surgery has
proven to be effective, it is not suitable for all patients.
A less invasive approach for treatment of obesity and type 2 diabetes
mellitus is represented by the temporary endoscopic duodenal-jejunal
bypass liner (DJBL). This device consists of a self-expanding ring armed
with barbs which is endoscopically anchored in the duodenal bulb, and an
adapted impermeable Teflon liner covering 60 cm of the proximal jejunal
mucosal resorption area, thereby mimicking Roux-en-Y gastric bypass.
Up to now, small prospective studies have demonstrated promising im-
provements of diabetes control and loss of bodyweight. However, long-
term safety and efficacy have not been investigated in a sufficiently large
cohort of patients. Collecting these data is the aim of a newly established
DJBL registry.
Materials and methods: Long term data were collected by approximate-
ly 30 centers. An electronic Case-Report-Form was designed for docu-
mentation of a pre-specified dataset. As of October 2015, 201 patients had
been included in the registry and first preliminary efficacy and safety data
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were obtained. Statistical analyses were performed by an independent
statistician using t tests for continuous variables.
Results: The mean age at baseline was 50.9 years. 74 out of 201
patients were male, baseline BMI was 42.8 kg/m2. Baseline
HbA1C was 8.36%, and mean blood pressure 139/81 mmHg.
20.7% of patients were treated with GLP-1-analogs and 95.8% re-
ceived insulin (mean insulin dose: 90.8 IU/day). In 114 patients data
were available at time of im- and explantation. A significant reduc-
tion was seen for weight, excess body weight, BMI, HbA1C, total
cholesterol, LDL-cholesterol, and systolic blood pressure
(-15 kg, -15.3 kg, -5.4 kg/m2, -1.47%, -28 mg/dl, -28 mg/dl and -6
mmHg, respectively). Mean insulin dose was reduced by 42.1 IU per
day (all p<0.05). In addition a slight but not significant reduction was
seen for diastolic blood pressure (3.3mmHg), triglycerides (41mg/dl).
Moreover, a substantial proportion of patients who could reduce oral
antihyperglycemic treatment (-33.7%), GLP-1-analogs (-56.5%), an-
tihypertensive treatment (-14.6%), and lipid-lowering agents
(-23.1%) was observed. In 31.8% of patients, side effects were doc-
umented: Abdominal pain was reported in 13.4%, nausea and
vomiting in 8%, gastro-intestinal bleeding in 2%, and liver abscesses
in 2%. Other side-effects were rare.
Conclusion: The DJBL registry for the first time provides substan-
tial evidence on the value of the DJBL as a potentially new
antidiabetic- and antiobesity-treatment in the largest cohort of di-
abetes patients investigated so far. Almost all patients are type 2
diabetic patients recieving high doses of insulin. Reductions in
weight and HbA1C are beyond those previously published in
clinical studies. Insulin doses were reduced by almost 50%.
These data underline the importance of patient selection for
DJBL treatment. However, side effects and long-term outcome of
the DJBL need further investigation. We will present updated re-
sults and extended analyses supplemented by a prospective, 2:1-
matched-pair, observational analysis of patients with diabetes on
intensive antihyperglycemic treatment.
Supported by: GI Dynamics
Disclosure:N. Sauer: Grants; Establishment of the registry was support-
ed by an unrestricted grant from GI Dynamics Inc., Lexington, MA, USA
(GID).

76
Coadministration of canagliflozin and phentermine for weight man-
agement in overweight and obese adults
N. Erondu1, P.A. Hollander2, H. Bays3, J. Rosenstock4, M. Frustaci1, A.
Fung1, F. Vercruysse5;
1Janssen Research & Development, LLC, Raritan, 2Baylor University
Medical Center, Dallas, 3Louisville Metabolic and Atherosclerosis
Research Center, 4Dallas Diabetes and Endocrine Center at Medical
City, USA, 5Janssen Research & Development, Beerse, Belgium.

Background and aims: Canagliflozin (CANA) is an SGLT2 inhibitor
approved for type 2 diabetes mellitus (T2DM) treatment that increases
urinary glucose excretion and provides a calorie deficit, leading to weight
loss that has plateaued over 26 weeks in T2DM studies. As CANA may
cause increased calorie intake, adding phentermine (PHEN), an appetite
suppressant, may facilitate further weight loss. This study evaluated the
efficacy and safety of CANA combined with PHEN in overweight and
obese adults without T2DM.
Materials and methods: This 4-arm, 26-week, Phase 2 study included
adults without T2DM who had BMI 30 to <50 kg/m2 or, if with hyper-
tension and/or dyslipidaemia, BMI 27 to <50 kg/m2. Patients (N = 334;
mean weight, 102.9 kg; BMI, 37.3 kg/m2) received CANA 300 mg +
PHEN 15 mg (CANA/PHEN), PHEN 15 mg, CANA 300 mg, or placebo
(PBO).
Results: At Week 26, weight loss was statistically superior with
CANA/PHEN versus PBO (P <0.001; Figure). CANA/PHEN,

PHEN 15 mg, CANA 300 mg, and PBO produced weight changes
of -7.5%, -4.1%, -1.9%, and -0.6%, respectively. Significantly
more patients achieved ≥5% weight loss with CANA/PHEN ver-
sus PBO (66.7% vs 17.5%; P <0.001). CANA/PHEN also resulted
in a significant PBO-subtracted reduction in systolic BP (-4.2
mmHg; P = 0.015). CANA/PHEN was generally well tolerated,
with no new or unexpected safety signals relative to CANA or
PHEN. CANA/PHEN, PHEN 15 mg, CANA 300 mg, and PBO
were associated with changes in heart rate of +3.5, +4.1, +0.7,
and -0.7 bpm, respectively.
Conclusion: CANA/PHEN provided significantly greater weight loss
versus PBO in overweight and obese adults, suggesting its potential use
in chronic weight management.

Clinicla Trial Registration Number: NCT02243202
Supported by: Janssen Research & Development, LLC
Disclosure:N. Erondu: Employment/Consultancy; Janssen Research &
Development, LLC.

77
Comparable efficacy and safety of liraglutide 3.0 mg for weight man-
agement across baseline BMI subgroups: results from the SCALE
obesity and prediabetes trial
S. Madsbad1, G. Lieberman2, T.V. Skjøth3, S.K. Lilleøre3, R.A.
DeFronzo4;
1Department of Endocrinology, Hvidovre Hospital, Hvidovre, 2Institute
of Endocrinology, Sheba Medical Center, Ramat-Gan, Israel, 3Novo
Nordisk A/S, Søborg, Denmark, 4Diabetes Division, University of
Texas Health Science Center at San Antonio, USA.

Background and aims: This 3-year trial investigated the effects of
liraglutide 3.0 mg, as an adjunct to diet and exercise, in delaying the onset
of type 2 diabetes mellitus (T2DM; primary endpoint) in adults with
prediabetes and obesity (BMI ≥30 kg/m2), or overweight (≥27 kg/m2)
with comorbidities of dyslipidaemia and/or hypertension. Here we eval-
uate glycaemic control endpoints and overall safety profile in 4 BMI
subgroups post hoc.
Materials and methods: Individuals were randomised 2:1 to once-
daily subcutaneous liraglutide 3.0 mg or placebo, with a 500 kcal/day
deficit diet and 150 min/week physical activity. They were divided
into the following 4 baseline BMI subgroups: 27-29.9 (n=62), 30-
34.9 (n=624), 35-39.9 (n=737) and ≥40 kg/m2 (n=831). Efficacy data
are from an ANCOVA, with the last observation carried forward for
missing values.
Results:Baseline characteristics of the 2254 randomised individuals were
(mean±SD): age 47.5±11.7 years, 76.0% female, weight 107.6±21.6 kg,
BMI 38.8±6.4 kg/m2, HbA1C 5.7±0.3%. While on treatment, 26 individ-
uals in the liraglutide group and 46 in the placebo group (3% vs 11%)
developed T2DM over 3 years. No significant interactions between
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treatment and baseline BMI subgroup were observed for body weight or
glycaemic control endpoints (Table), indicating consistent treatment ef-
fects across the 4 BMI subgroups. Total adverse events and serious events,
as well as gastrointestinal and hypoglycaemic events, had similar inci-
dences across BMI subgroups. Low rates of confirmed pancreatitis and
neoplasms were seen across the subgroups.
Conclusion: Continued treatment with liraglutide 3.0 mg as compared
with placebo, both as an adjunct to diet and exercise, consistently im-
proved glycaemic control endpoints and beta-cell function, and enhanced
insulin sensitivity across BMI subgroups.

Clinical Trial Registration Number: NCT01272219
Supported by: Novo Nordisk A/S
Disclosure: S. Madsbad: Grants; Novo Nordisk. Honorarium;
Novartis Pharma, Novo Nordisk, Merck Sharpe & Dome, Sanofi-
Aventis, Astra Zeneca, Johnson & Johnson, Boehringer-Ingelheim,
E. Lilly, Intarcia Terapeutics, Bristol-Meyer Squibb. Lecture/other
fees; Novo Nordisk, Merck Sharpe & Dome, Astra Zeneca, Sanofi-
Aventis, Novartis Pharma, E Lilly, Bristol-Meyer Squibb,
Boehringer-Ingelheim.

78
Beneficial effects of canagliflozin on energy metabolism and visceral
fat volume through a possible mechanism of fatty acid oxidation in an
animal model of obese type 2 diabetes
H. Mifune1, Y. Sakai1, K. Hara2, Y. Tajiri2;
1Institute of Animal Experimentation, 2Division of Endocrinology and
Metabolism, Department of Internal Medicine, Kurume University
School of Medicine, Japan.

Background and aims: A sodium glucose co-transporter 2 (SGLT2)
inhibitor such as canagliflozin (CANA) brings about the exacerbation
of urinary glucose excretion and weight reduction due to caloric
waste into urine. However, in clinical practice some patients treated
with SGLT2 inhibitor shows weight reduction with no improvement
of glycemic status, suggesting another mechanism for weight loss of
this agent. Spontaneously Diabetic Torii (SDT) fatty rat exhibits hy-
perphagia, obesity associated with hyperglycemia. In the present
study, we plan to investigate effects of CANA on body composition
and energy metabolism including fat oxidation in this obese type 2
diabetic model.

Materials and methods: Six-week-old male SDT-fatty (Fa) rats and
Sprague-Dawley (SD) rats fed control chow diet were treated by
either CANA (10 mg/kg) or saline (vehicle) orally for 2 weeks.
After 2 weeks, they were moved individually into acrylic metabolic
chambers for the measurement of respiratory gas and the calculation
of respiratory quotient (RQ). Then visceral and subcutaneous fat vol-
umes were measured using in vivo micro-computed tomography.
After the completion of anthropometric measurement, rats were
sacrificed and samples of blood and liver tissue were collected.
Blood glucose concentrations were measured with a handheld glu-
cose meter immediately after blood sampling. From liver tissue sam-
ples, the expressions of fat oxidation-related enzymes were measured
by RT-PCR.
Results: In Fa rats, marked hyperglycemia (28.3±0.5 mM, mean
±S.E.) was observed at 6 weeks old. By the administration of
CANA, blood glucose level was reduced to 11.5±0.4mM after 2
weeks. Urine volume and sugar excretion were increased even after
a single administration of CANA (40.7±0.2 ml, 3.1±0.3 g/day, re-
spectively), and kept to be high until the end of experiments. Two
weeks of CANA treatment brought about a significant reduction of
visceral fat volume in Fa rats compared to vehicle-treated group (31
±1 vs. 42±1%, P<0.01). An obvious diurnal rhythm of RQ was ob-
served in CANA-treated Fa rats similar to that in SD rats, although
RQ rhythm completely disappeared in vehicle-treated group (Figure).
CANA treatment significantly (P<0.05) enhanced expressions of fat
oxidation-related enzymes such as AMPK, CPT-1 and suppressed
lipogenic enzyme such as ACC in the liver.
Conclusion: It was demonstrated that CANA directly affected and
reduced visceral fat amount in an obese diabetic model, based on a
lower RQ during light phase and its mobilization of enzymes associ-
ated with fat oxidation in the liver. It is thus plausible that CANA
causes a potential shift of fuel resource into fat oxidation and a facil-
itation of it. A novel mechanism of CANA prompts the possibility
that this new class of anti-diabetic agent could be a promising anti-
obesity agent as well.

Supported by: Mitsubishi Tanabe Parma Co., Ltd.
Disclosure:H. Mifune: None.
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OP 14 Hypoglycaemia: the low down

79
Increased thalamic activation during hypoglycaemia in type 1 diabe-
tes is associated with reduced adrenaline responses but preserved
symptoms
M. Nwokolo1, P. Choudhary1, F.O. Zelaya2, G.F. Cross3, S.A. Amiel1;
1Division of Diabetes and Nutritional Sciences, 2Department of
Neuroimaging, Institute of Psychiatry, Psychology and Neuroscience,
UK, 3Department of Clinical Biochemistry, King’s College Hospital,
London, UK.

Background and aims: The effect of diabetes on counterregulatory
responses to hypoglycaemia is well described however central
correlates are less clearly understood. We sought to investigate
the effect of hypoglycaemia on regional brain activation in healthy
controls (HC) and subjects with type 1 diabetes (T1D) and good
awareness of hypoglycaemia. Regional changes in cerebral perfu-
sion were measured as a surrogate marker of brain activity, using
arterial spin labelling (ASL) functional magnetic resonance imag-
ing (fMRI).
Materials andmethods: 15 controls, (age 40±11.3 years, 7 male) and 15
patients with T1D and intact hypoglycaemia awareness (age 39±13.5
years, HbA1C 7.6±1.0%, disease duration 24.0±12.8 years, Gold score
≤2, 6 male) underwent a hyperinsulinaemic (1.5 mU kg-1 min-1), two-
step glucose clamp inducing sequential euglycaemia and hypoglycaemia
in a 3 Tesla MRI scanner. Two scans were obtained at both euglycaemia
(5 mmol/L) and hypoglycaemia (2.6 mmol/L). After each scan, adrena-
line samples were taken and subjects quantified autonomic and
neuroglycopenic symptoms on visual analogue scales. Each ASL scan
provided a whole brain cerebral blood flow (CBF) map. Statistical para-
metric analysis of the images was performed and a 2x2 flexible factorial
ANOVA used to examine the effect of diabetes. Post-hoc analyses of key
regions of interest (ROI) were performed.
Results: During hypoglycaemia, autonomic and neuroglycopenic symp-
toms increased significantly in both groups (mean total symptom score
HC; euglycaemia 10.1±3.7, hypoglycaemia 17.1±5.7 p<0.0005 and
T1D; euglycaemia 9.4±3.5, hypoglycaemia 18.7±5.4 p<0.0005) and sim-
ilarly (Δsymptom score HC vs T1D p=0.25). Preliminary analysis
showed peak adrenaline responses were attenuated in T1D (HC n=6,
7.5±4.7nmol/L; T1D n=7, 3.0±1.5 p=0.036). Main effect of
hypoglycaemia flexible factorial analysis across the whole brain showed
no significant differences between the two groups’ responses to
hypoglycaemia. Mixed ANOVA ROI analyses demonstrated significant
increases in regional (r)CBF in both groups in the thalamus (p<0.0005),
anterior cingulate cortex (p=0.001), lateral orbitofrontal cortex (right
p<0.0005, left p=0.008), right anterior insula (p=0.006), posterior cingu-
late (p=0.002), precuneus (p=0.001) dorsolateral prefrontal cortex (right
p<0.0005, left p=0.011), and decreases in the left hippocampus
(p=0.004). Interaction ROI analyses revealed significantly greater left
thalamic rCBF in T1D (p=0.028).
Conclusion: These data demonstrate non-diabetic controls and T1D
subjects with good hypoglycaemia awareness exhibit comparable ce-
rebral and symptomatic responses to hypoglycaemia, despite a re-
duced adrenaline response in the T1D group. Activation of brain
regions involved with interoception, perception of stressful stimuli
and cortical function occurs in both groups, consistent with the sim-
ilar symptom responses. Significantly greater left thalamic rCBF in
T1D suggests that the thalamus, involved in alertness and relay of
sensory stimuli, may have a role in modulating the perception of
attenuated adrenaline responses, to preserve appropriate symptomatic
awareness of hypoglycaemia in T1D subjects.
Supported by: Diabetes UK
Disclosure:M. Nwokolo: Grants; Diabetes UK.

80
Cerebral blood flow response to hypoglycaemia is altered in patients
with type 1 diabetes and impaired awareness of hypoglycaemia
E.C. Wiegers1, K.M. Becker1, H.M. Rooijackers2, F.C. von Samson-
Himmelstjerna3,4, C.J. Tack2, A. Heerschap1, M. van der Graaf1,5, B.E.
de Galan2;
1Radiology and nuclear medicine, 2Internal medicine, Radboud university
medical center, Nijmegen, Netherlands, 3Frauenhover MEVIS, Bremen,
4Faculty of Physics and Electronics, University of Bremen, Germany,
5Pediatrics, Radboud university medical center, Nijmegen, Netherlands.

Background and aims: Impaired awareness of hypoglycemia (IAH) af-
fects up to 30% of patients with type 1 diabetes (T1DM), which increases
their risk of severe hypoglycemia. The mechanisms underlying the devel-
opment of IAH remain to be resolved, but most certainly involves cerebral
adaptations, including alterations in cerebral blood flow (CBF). The aim
of the current study was to investigate the effect of hypoglycemia on both
global and regional CBF in T1DM patients with IAH, as compared to
patients with normal awareness (T1DM-NAH) and healthy controls (HC).
Materials and methods: Six T1DM-IAH subjects (3 males, age: 25±4
yrs, HbA1c: 7.5±0.3%), seven T1DM-NAH subjects (4 males, 26±2 yrs,
7.4±0.1%) and seven HC (3 males, 27±3 yrs) were enrolled. After an
overnight fast, the subjects underwent a hyperinsulinemic euglycemic-
hypoglycemic clamp, while lying in a 3TMR system. Global and regional
changes in CBF were determined by pseudo-continuous arterial spin la-
beling (pCASL) MRI at three time points: just prior to initiating the
glucose clamp (baseline), after 30 min of euglycemia and after 45 min
of hypoglycemia. Global CBFwas obtained by averaging the CBF in gray
matter. The redistribution of regional CBF was evaluated by normalizing
each CBF map to its global gray matter mean.
Results: Plasma glucose levels were 5.0±0.2 mmol/l and 2.8±0.1 mmol/l
during the euglycemic and hypoglycemic phases, respectively. As expect-
ed, hypoglycemia generated typical symptoms in T1DM-NAH and HC,
but not in T1DM-IAH. There was no change in global CBF between base-
line and the end of the euglycemic phase in any of the groups. In response to
hypoglycemia, global CBF increased in T1DM-IAH by 8±3% (p<0.05
versus euglycemia), tended to increase slightly in T1DM-NAH (5±2%,
p=0.08), but did not change in HC (-2±2%, p=0.70). Furthermore, hypo-
glycemia altered the regional distribution of CBF. In HC and in T1DM-
NAH, hypoglycemia increased regional CBF in the left and right thalamus
(p<0.05). No such increase in thalamic CBF was present in T1DM-IAH. In
T1DM-NAH, there was a further redistribution of regional CBF during
hypoglycemia with a relative increase in the bi-lateral frontal lobes.
Conclusion: Hypoglycemia increased global CBF in patients with
T1DM-IAH, but not in T1DM-NAH or HC, whereas the redistribution
of CBF to the thalamus in the latter two groups was not observed in
T1DM-IAH. We posit that the increase in global CBF may enhance nu-
trient supply to the brain, hence suppressing activation of brain areas
involved in the autonomic response to hypoglycemia. This is in accor-
dance with the blunted redistribution of CBF towards the thalamus in
response to hypoglycemia in T1DM-IAH. Together these results suggest
that changes in CBF may contribute to the development of IAH.
Clinical Trial Registration Number: NCT02146404
Supported by: Dutch Diabetes Research Foundation and EFSD
Disclosure:E.C. Wiegers: None.
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SWITCH 1: reduced risk of hypoglycaemia with insulin degludec vs
insulin glargine U100 in patients with type 1 diabetes: a randomised,
double-blind, crossover trial
W. Lane1, T.S. Bailey2, G. Gerety3, J. Gumprecht4, A. Philis-Tsimikas5,
C.T. Hansen6, T.S.S. Nielsen6, M.L. Warren7;
1Mountain Diabetes and Endocrine Center, Asheville, 2AMCR Institute,
Escondido, 3Albany Medical Center – Division of Community
Endocrinology, USA, 4Department of Internal Diseases Diabetology
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and Nephrology, Medical University of Silesia, Zabrze, Poland, 5Scripps
Whittier Diabetes Institute, San Diego, USA, 6Novo Nordisk A/S,
Søborg, Denmark, 7Endocrinology and Metabolism, Physicians East,
Greenville, USA.

Background and aims: The SWITCH 1 trial aimed to compare the
number of severe or blood glucose (BG)-confirmed (<3.1 mmol/L) symp-
tomatic hypoglycaemic episodes in patients with type 1 diabetes (T1D),
treated with insulin degludec U100 (IDeg) vs insulin glargine U100
(IGlar), both in combination with mealtime insulin aspart.
Materials and methods: In this 64-week, randomised, double-blind,
treat-to-target crossover trial, 501 adults with T1D and ≥1 factor associ-
ated with increased risk of developing hypoglycaemia were randomised to
once-daily IDeg or IGlar, both with mealtime insulin aspart for 32 weeks
(comprising a 16-week titration period and a 16-week maintenance peri-
od), followed by crossover to IGlar or IDeg. The primary objective was to
confirm non-inferiority in terms of the number of severe (requiring third-
party aid, all externally adjudicated) or BG-confirmed (<3.1 mmol/L)
symptomatic hypoglycaemic episodes during the maintenance periods.
Results: Treatment with IDeg vs IGlar resulted in an 11% significantly
lower rate of severe or BG-confirmed symptomatic hypoglycaemia in the
maintenance period; severe or BG-confirmed symptomatic nocturnal
hypoglycaemia (00:01-05:59) was also significantly reduced by 36%
for IDeg vs IGlar, and severe hypoglycaemia was significantly reduced
by 35% with IDeg vs IGlar. Significant reductions for all three
hypoglycaemia categories were also seen for the total treatment periods
(Fig). In addition, IDeg was superior to IGlar regarding a lower proportion
of patients experiencing severe hypoglycaemia during both the mainte-
nance and total treatment periods (p=0.0016). The HbA1c non-inferiority
of IDeg vs IGlar was confirmed in both treatment periods (means, week
32: 6.95 vs 6.92%; week 64: 6.95 vs 6.97%). The rates of adverse events
were similar for IDeg and IGlar.
Conclusion: In patients with T1D at increased risk of experiencing severe
hypoglycaemia, IDeg was non-inferior in terms of HbA1c reductions and
significantly reduced the rates and proportions of severe hypoglycaemia
and the rates of severe or BG-confirmed symptomatic overall and noctur-
nal hypoglycaemia vs IGlar.

Clinical Trial Registration Number: NCT02034513
Supported by: Novo Nordisk

Disclosure:W. Lane: Employment/Consultancy; Advisory panel: Novo
Nordisk, Advisory panel: Insulet, Advisory panel: Thermalin, Consultant:
Novo Nordisk, Consultant: Thermalin. Grants; Research support: Novo
Nordisk, Research support: Eli Lilly. Lecture/other fees; Speakers' bureau:
Novo Nordisk.
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SWITCH 2: reduced risk of hypoglycaemia with insulin degludec vs
insulin glargine U100 in a type 2 diabetes population on basal insulin:
a randomised, double-blind, crossover trial
C. Wysham1, A. Bhargava2, L.B. Chaykin3, R. de la Rosa4, Y.
Handelsman5, L.N. Troelsen6, K. Kvist6, P. Norwood7;
1Rockwood Center for Diabetes and Endocrinology, Spokane,
2Diabetes and Endocrinology, Iowa Diabetes & Endocrinology
Research Center, Des Moines, 3Meridien Research, Bradenton,
4Paducah Endocrinology, 5Metabolic Institute of America, Tarzana,
USA, 6Novo Nordisk A/S, Søborg, Denmark, 7Endocrinology, Valley
Research, Fresno, USA.

Background and aims: The aim of the SWITCH 2 trial was to compare
the number of externally adjudicated severe or blood glucose (BG)-con-
firmed symptomatic hypoglycaemic episodes in patients with type 2 dia-
betes (T2D), treated with the long-acting basal insulin degludec U100
(IDeg) or with insulin glargine U100 (IGlar), both in combination with
pre-trial oral antidiabetic drugs.
Materials and methods: In this 2x 32-week, randomised, double-
blind, treat-to-target crossover trial, adults (n=721) with T2D were
randomised 1:1 to once-daily IDeg/IGlar followed by a crossover
to IGlar/IDeg. Each treatment period comprised a 16-week titra-
tion and a 16-week maintenance period. Patients included were
previously treated with basal insulin with or without oral antidia-
betic drugs excluding sulphonylurea/meglitinides, and had ≥1 fac-
tor associated with increased risk of developing hypoglycaemia.
The primary endpoint was the number of severe (requiring third-
party assistance and external adjudication) or BG-confirmed (<3.1
mmol/L) symptomatic hypoglycaemic events in the maintenance
periods.
Results: Treatment with IDeg resulted in significantly lower rates of
severe or BG-confirmed symptomatic hypoglycaemia and severe or
BG-confirmed symptomatic nocturnal hypoglycaemia (occurring
00:01-05:59) vs IGlar in the maintenance and total treatment periods
(Figure) . The proport ion of pat ients experiencing severe
hypoglycaemia in the maintenance periods was 1.6% for IDeg vs
2.4% for IGlar (NS). The rate of severe hypoglycaemia was signifi-
cantly lower with IDeg vs IGlar in the total treatment period (Figure).
HbA1c reductions with IDeg were non-inferior to IGlar. Adverse event
rates were similar with IDeg and IGlar.
Conclusion: Compared with IGlar, IDeg resulted in a consistent reduc-
tion in hypoglycaemia in patients with T2D at an increased risk of devel-
oping hypoglycaemia.
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Clinical Trial Registration Number: NCT02030600
Supported by: Novo Nordisk
Disclosure:C. Wysham: Employment/Consultancy; Advisory panel:
Astra Zeneca, Advisory panel: Boehringer Ingelheim, Advisory panel:
Eli Lilly, Advisory panel: Sanofi, Advisory panel: Janssen, Consultant:
Eli Lilly. Grants; Astra Zeneca, Boehringer Ingelheim, Eli Lilly, Janssen,
Novo Nordisk, Sanofi. Lecture/other fees; Speakers' bureau: Astra
Zeneca, Speakers' bureau: Boehringer Ingelheim, Speakers' bureau: Eli
Lilly, Speakers' bureau: Janssen, Speakers' bureau: Novo Nordisk,
Speakers' bureau: Sanofi.
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Hypoglycaemia is associated with increased risk of cardiovascular
events: results from the EXAMINE trial
S.R. Heller1, R. Bergenstal2, C.P. Cannon3, S. Kupfer4, C. Wilson4, W.B.
White5, EXAMINE Investigators;
1Endocrinology and Metabolism, University of Sheffield, Sheffield, UK,
2International Diabetes Center, Park-Nicollet Clinic, Minneapolis,
3Brigham and Women’s Hospital, Harvard Medical School, Boston,
4Takeda Development Center Americas, Inc, Deerfield, 5Calhoun
Cardiology Center, University of Connecticut, School of Medicine,
Farmington, USA.

Background and aims:Hypoglycemia is a known complication of some
antidiabetic drugs (although not incretin-based therapies). The cardiovas-
cular (CV) outcomes of patients experiencing hypoglycemia have not
been well studied. We evaluated the consequence of reported hypoglyce-
mia on the risk for subsequent major adverse CV events (MACE; CV
death, nonfatal myocardial infarction or nonfatal stroke). Patients in the
EXAMINE trial (N=5380) were at elevated risk for MACE due to base-
line type 2 diabetes and acute coronary syndrome within the 15-90 days
prior to study entry.

Materials and methods: EXAMINE patients were randomized to
double-blind alogliptin or placebo in addition to standard antidia-
betic treatment (adjusted throughout the trial). Most patients were
men (68%), White or Asian (73%, 20% respectively) and the mean
(SD) age was 61 (9.9) years. Metformin, sulfonylureas and insulin
were commonly used at baseline (66%, 47% and 30% of patients,
respectively).
Results:During the trial, 354 (6.6%) patients were reported to have
hypoglycemia (6.7% with alogliptin and 6.5% with placebo); rates
of serious hypoglycemia were low (0.7% with alogliptin and 0.6%
with placebo). Using a Cox proportional hazards model adjusted
for baseline covariates (age, sex, HbA1c, antidiabetic treatment)
and study treatment, we found a significant increase in MACE
among patients who developed serious hypoglycemia (12/34
[35.3%]) vs those who did not (609/5346 [11.4%]) (adj. HR:
2.42, 95% CI: 1.27-4.60; p=0.007). An increase in MACE was also
found for patients with any hypoglycemia (64/354 [18.1%]) vs
those without (557/5026 [11.1%]) (adj. HR: 1.38, 95% CI: 1.05-
1.80; p=0.019).
Conclusion:Besides impairing cerebral function, hypoglycaemia may
also have adverse effects on cardiovascular disease. Further research
on the impact of treatment induced hypoglycemia on CV events is
warranted.
Clinical Trial Registration Number: NCT00968708
Supported by: Takeda Development Center Americas
Disclosure: S.R. Heller: Employment/Consultancy; member of the
EXAMINE steering Committee and has received personal fees from
Takeda Development Center, Deerfield, IL. Honorarium; member of the
EXAMINE steering Committee and has received personal fees from
Takeda Development Center, Deerfield, IL.
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Differences in cognitions and behaviours between adults with type 1
diabetes with intact and impaired awareness of hypoglycaemia
G. Margiotta1, E. Smith1, C. Halevy1, E. Sepulveda1, P. Choudhary1, J.
Speight2, J.A. Shaw3, S. Amiel1, N. De Zoysa1;
1Diabetes Research Group, King's College London, UK, 2The Australian
Centre for Behavioural Research in Diabetes, Deakin University and
Diabetes Victoria, Melbourne, Australia, 3Institute of Cellular Medicine,
Newcastle University, UK.

Background and aims: Impaired awareness of hypoglycaemia (IAH),
seen in >25% of adults with type 1 diabetes (T1D), increases risk of
severe hypoglycaemia (SH) 6-fold. IAHmay be associated with unhelpful
thinking styles, understanding which will help refine approaches to re-
store awareness. We compared hypoglycaemia-specific cognitions and
behaviours of T1D adults with intact hypoglycaemia awareness (HA)
with those with IAH.
Materials and methods: We recruited 148 T1D adults attending
specialist clinics. Hypoglycaemia awareness was determined using
Gold Score (≥4 = IAH). 117 had HA; 31 IAH. The IAH were
supplemented with baseline data from 90 adults with IAH partici-
pating in the HypoCOMPaSS study. All completed the Attitudes to
Awareness of Hypoglycaemia (A2A), a novel 19-item questionnaire
defining beliefs around hypoglycaemia, rating items on a Likert
scale, 0 (not true) to 3 (very true), and the Hypoglycaemia Fear
Survey-II (HFS-II).
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Results: Adults with IAH were older (mean±SD 46.7±13.0 vs 40.4
±15.5 years, p=0.001), had longer T1D duration (29.0±12.7 vs 23.0
±11.3 years, p<0.001) and were more likely to have had SH in the
past year (41.5 vs 7.7%, p<0.001) vs those with HA. HbA1c did
not differ (67.4 ±15.1 vs 70.8±19.1 mmol/mol, p=0.43). Those
with IAH vs HA had higher A2A scores for beliefs that: they
can function ‘ok’ with glucose <3mmol/l (median [IQR] score
1.0[0.0-2.0] vs 0.0[0.0-1.0], p<0.001); it is more important to avoid
hyper- than hypo- glycaemia (1.0[0.0-2.0] vs 0.0[0.0-1.0],
p=0.003); and optimal diabetes management is mainly about
avoiding high blood glucose (2.0[1.0-3.0] vs 1.0[1.0-2.0],
p=0.044). They had lower scores for the statement that they don’t
get worried about hypoglycaemia (1.0[0.0-1.0] vs 1.0[0.0-2.0],
p=0.009) and for belief that they will not have SH in future
(0.0[0.0-0.0] vs 0.0[0.0-1.0], p<0.001). People reporting SH in
the past year scored higher for beliefs that: it is unnecessary to
treat asymptomatic hypoglycaemia (0.0[0.0-2.0] vs 0.0[0.0],
p=0.01); someone will always be around to help if I go low
(0.0[0.0-1.0] vs 0.0[0.0-0.0], p=0.026); and they can function ‘ok’
with glucose <3mmol/l (1.0[0.0-2.0] vs 0.0[0.0-1.0], p=0.002).
They scored lower on the belief that they will not have SH in
future (0.0[0.0-0.0] vs 0.0[0.0-1.0], p=0.032) and were less likely
not to worry about hypos (0.5[0.0-1.0] vs 1.0[0.0-2.0], p=0.032).
The differences were driven by the HA group. The HFS-II Worry
scale score did not differ between HA and IAH groups (p=0.64)
but those with IAH had lower Behaviour scale scores (1.8[1.2-2.4]
vs 2.1[1.8-2.4], p<0.001).
Conclusion: The A2A questionnaire identified differences in
hypoglycaemia-related cognitions of adults with IAH compared to
those with HA. Whilst people with IAH are concerned and recognise
their increased risk for SH, they place excessive emphasis on
avoiding hyperglycaemia and believe they can function normally
during hypoglycaemia. Their lower behavioural HFS-II scores show-
ing less action to avoid hypoglycaemia may be driven by these be-
liefs. The A2Awill be helpful in identifying people at high risk of SH
and in tailoring interventions to address cognitive barriers to future
avoidance of severe hypoglycaemia.
Disclosure:G. Margiotta: None.
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Gestational diabetes: What is the real level of risk? Data from the
French population in 2012
D. Mitanchez1, C. Billionnet2, A. Weill2, F. Alla2, A. Hartemann3, S.
Jacqueminet3;
1Neonatology Unit, Hôpital Armand Trousseau, 2Caisse national de l'as-
surance maladie, 3Diabetes andMetabolic Diseases Departments, Hôpital
Pitié-Salpétrière, Paris, France.

Background and aims: The risk of morbidities in infants born to mother
with gestational diabetes (GD) is debated. We evaluated the risk of com-
plications in case of GD in the French birth cohort in 2012 compared to
the non-diabetic and the pregestationnal diabetic populations and accord-
ing to maternal treatment.
Materials and methods: Data were obtained from the PMSI
(French hospital discharge database) and the SNIIRAM (French
national health insurance information system). All deliveries and
terminations of pregnancy (TOP) after 22 weeks of gestation
(WG) due to medical reasons were selected. Diabetes was identi-
fied by an algorithm based on the consumption of antidiabetics
and hospitalization diagnoses before, during and after pregnancy.
An identifier in the PMSI links mothers and infants, enabling
analyses of associations between the mother’s diabetes and
outcomes.
Results: 796, 346 deliveries and TOP>22 WG were identified in the
PMSI. Mother-infant chaining was obtained for 705, 198 deliveries.
57 629 (7.24%) GD including 16 108 treated by insulin, 1907
(0.24%) type 2 diabetes (T2D) and 1291 (0.16%) type 1 diabetes
(T1D) were identified. Compared to the non-diabetic population,
the risk in case of GD was increased for preterm birth < 37 WG
(adjusted Odds Ratio from logistic model =1.2 [1.2-1.3]), caesarean
section (1.4 [1.4-1.5]), preeclampsia and eclampsia (1.6 [1.5-1.7]),
macrosomia (birth weight > 90th percentile) (1.8 [1.7-1.8]), perinatal
asphyxia (1.2 [1.1-1.3]), respiratory distress syndrome (1.3 [1.2-1.3]),
obstetrical trauma (1.3 [1.1-1.5]) and cardiac malformations (1.2
[1.1-1.3]). To take into account the immortal time bias, the analysis
was also performed limited to deliveries after 28 WG and after 37
WG. The same outcomes were found associated with GD in addition
to an increased risk for perinatal death among deliveries after 37 WG
(1.3 [1.1-1.6]). The risks for adverse maternal and neonatal outcomes
associated with GD were much lower than in case of T1D or T2D.
Among deliveries after 28 weeks, compared to the non-diabetic pop-
ulation, the increased risk was higher in case of GD treated by insulin
than treated by diet for prematurity (1.5 [1.4-1.6] vs 1.2 [1.2-1.3]), C
section (1.7 [1.7-1.8] vs 1.3 [1.3-1.2]), macrosomia (2.1 [2.1-2.2] vs
1.6 [1.6-1.7]) and cardiac malformations (1.7 [1.4-2.0] vs 1.1[1.0-
1.3]).
Conclusion: The risk of perinatal complications is slightly increased
in case of GD compared to the non-diabetic population and is
much lower than in T1D and T2D. GD treated by insulin was
associated with more severe outcome than GD treated by
diet alone. The increased risk for cardiac malformations observed
in GD treated by insulin is probably related to the inclusion of
unrecognized T2D.
Disclosure:D. Mitanchez: None.
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Seasonal pattern in the diagnosis of gestational diabetes mellitus in
southern Sweden
A. Katsarou1,2, R. Claesson1,3, N. Shaat1,2, C. Ignell1,4, K. Berntorp1,2;
1Department of Clinical Sciences, Lund University, 2Department of
Endocrinology, Skåne University Hospital, Malmö, 3Department of
Obstetrics and Gynecology, Office of Healthcare "Kryh", Ystad,
4Department of Obstetrics and Gynecology, Office of Healthcare Sund,
Helsingborg, Sweden.

Background and aims:While seasonality in the onset of type-1 diabetes
is well documented, less is known about the seasonality in the diagnosis
of type-2 and gestational diabetes mellitus (GDM). Temperature-induced
increase in post load glucose levels has been described, possibly related to
increased arterialisation of venous blood at higher ambient temperature.
The aim of the present study was to examine seasonal pattern in glucose
tolerance and in the diagnosis of GDM.
Materials and methods: A number of 11 538 women underwent a uni-
versally applied 75-g OGTT in the 28th week of pregnancy during 2003-
2005 in southern Sweden. The diagnostic criteria for GDM were a slight
modification of those proposed by the WHO in 1999 based on the 2-h
capillary plasma glucose concentration. OGTT results from the 3-year
study period were grouped together into months and seasons. Chi-
squared tests were used to test for differences in frequencies of GDM,
and ANOVA to test for differences in mean glucose concentrations.
Logistic regression analysis examined whether month or season were as-
sociatedwith the diagnosis of GDMand linear regression analysis was used
to examine the corresponding associations with 2-h glucose levels.
Information on mean monthly temperatures during the study period was
obtained from the Swedish Meteorological and Hydrological Institute.
Results:A total of 487 women (4.2%) were diagnosed with GDM during
the study period. The monthly frequency of GDM ranged from 2.9% in
March to 5.8% in June. The seasonal frequency ranged from 3.3% in
spring to 5.5% in summer. The differences were significant for both
month (p<0.01) and season (p<0.0001). Mean 2-h glucose concentrations
followed the same seasonal trend with a difference of 0.15 mmol/L be-
tween winter and summer (p<0.0001). Mean monthly temperature ranged
from -0.6°C in the winter to 17.7°C in the summer. In a simple linear
regression with 2-h plasma glucose as the dependent variable and mean
monthly temperature as the predictor variable, the coefficient in the equa-
tion was 0.009, suggesting that the 2-h glucose level increased by 0.009
mmol/L for every degree increase in temperature. In regression analysis,
adjusting for age, summer (June-August) was associated with increased
2-h glucose level (p<0.001) and increased frequency of GDM compared
with the other seasons: OR (95% CI) 1.507 (1.241-1.829), p<0.001.
These associations were no longer apparent when also adjusting for mean
monthly temperature.
Conclusion: Our findings suggest seasonal variations in the 2-h glucose
concentration of the OGTT and in the proportion of women diagnosed
with GDM with a peak in the summer. A positive association with the
ambient temperature was demonstrated. Further research is needed to
explore the significance of these findings.

Supported by: Research Funds of Skåne University Hospital and Skåne
County Council
Disclosure:A. Katsarou: None.
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Diet composition and gutmicrobiota composition of overweight preg-
nant women at risk of gestational diabetes are related to intestinal
permeability
T. Rönnemaa1, K. Mokkala2, H. Röytiö3, E. Munukka2, S. Pietilä4, U.
Ekblad5, E. Eerola2, A. Laiho4, K. Laitinen3;
1Department of Medicine, 2Department of Medical Microbiology and
Immunology, 3Functional Foods Forum, 4Turku Centre for
Biotechnology, University of Turku, 5Department of Obstetrics and
Gynaecology, Turku University Hospital, Finland.

Background and aims: Increased intestinal permeability may precede
adverse metabolic conditions including diabetes. The extent to which gut
microbiota composition and diet contribute to intestinal permeability dur-
ing pregnancy is unknown. The aim was to investigate the impact of gut
microbiota composition and intake of nutrients on the concentration of
serum zonulin, a marker of intestinal permeability, in overweight pregnant
women.
Materials and methods: This study included 100 overweight women
in early pregnancy (mean 12.8, SD 2.5 weeks of gestation) partici-
pating in a clinical trial on the prevention of gestational diabetes. The
mean (SD) prepregnancy BMI of the women was 30.3 (4.4) kg/m2.
Zonulin was determined from fasting serum samples using ELISA.
The gut microbiota composition was analyzed from fecal samples
using 16S rRNA sequencing. The dietary intake of nutrients was
calculated from three-day-food diaries collected within a week prior
to serum sample collection.
Results: Women were divided into low and high zonulin groups
based on the median value of zonulin (46.4 ng/ml). The
prepregnancy BMI did not differ between women in the low and
high zonulin groups. The gut microbiota richness assessed by three
indices was higher (p always <0.05) in the low zonulin group com-
pared with the high zonulin group. The abundance of species
Faecalibacterium prausnitzii was significantly (p=0.04) higher in
the low zonulin group compared with the high zonulin group.
Dietary absolute intake of n-3 polyunsaturated fatty acids was 20%
(p=0.03) and that of fibre was 22% (p=0.001) higher in women
having low zonulin concentration. In addition, the intake of a range
of vitamins and minerals, including several B vitamins (p always
<0.05), vitamin E (p=0.01) and vitamin K (p=0.03), magnesium
(p=0.008) and calcium (p=0.01), were significantly higher in women
having low zonulin concentration compared with those having high
zonulin concentration.
Conclusion: The gut microbiota richness and composition and the
intake of particular dietary nutrients are associated during early preg-
nancy with serum zonulin concentration, a marker of intestinal per-
meability. Modification of the gut microbiota and diet in overweight
mothers may beneficially affect intestinal permeability and subse-
quently lead to improved metabolic health including prevention of
gestational diabetes.
Clinical Trial Registration Number: NCT01922791
Supported by: Academy of Finland
Disclosure:T. Rönnemaa: Grants; Academy of Finland, Diabetes
Research Foundation Finland.
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Global placental DNA methylation status and gestational diabetes
C. Reichetzeder1, S. Dwi Putra2, T. Pfab3, T. Slowinski4, C. Neuber1, B.
Kleuser1, B. Hocher1;
1Institute for Nutritional Science, University of Potsdam, Nuthetal,
Germany, 2Faculty of Biotechnology, University of Surabaya,
Indonesia, 3Center for Cardiovascular Research, 4Department of
Nephrology, Charité - Universitaetsmedizin Berlin, Germany.

Background and aims:Gestational diabetes mellitus (GDM), defined
as glucose intolerance with a first recognition during pregnancy, is
associated with adverse pregnancy outcomes. The placenta plays a
key role in GDM and epigenetic alterations might contribute to the
pathogenesis of GDM. The aim of this study was to examine whether
differences in placental global DNA methylation are associated with
GDM.
Materials and methods: Global DNA methylation was quantified
by the current goldstandard method, LC-MS/MS. In total, 1030
placental samples were analyzed in this single-center birth cohort
study.
Results: Mothers with GDM had a significantly higher degree of
placental methylation (3.22±0.63% vs. 3.0±0.46%; p=0.013; ±SD).
Bivariate logistic regression showed a highly significant correlation
between placental methylation and the presence of GDM (p=0.0009).
Quintile stratification according to the degree of placental methyla-
tion revealed that the frequency of GDM was evenly distributed in
quintiles 1-4 (2.9-5.3%), whereas the frequency in the 5th quintile
was significantly higher (10.7%; p=0.003). Bivariate logistic models
adjusted for maternal age, BMI, ethnicity, recurrent miscarriages and
familiar diabetes predisposition, clearly demonstrated an independent
association between DNA methylation and GDM. Furthermore, an
ANCOVA model considering known predictors of DNA methylation
substantiated an independent association between GDM and placen-
tal DNA methylation.
Conclusion: This is the first study that employed a robust quantita-
tive assessment of placental global DNA methylation in over a thou-
sand placental samples. The study provides large scale evidence that
placental global DNA hypermethylation is associated with an in-
creased prevalence for GDM, independent of established risk
factors.
Supported by: This study was partially funded by the DFG
Disclosure:C. Reichetzeder: Grants; DFG.
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miRNA signatures in maternal whole blood cells of women with ges-
tational diabetes
L. Stirm1,2, P. Huypens3,2, S. Sass4,2, L. Fritsche1,2, A. Fritsche1,2, J.
Beckers3,2, M. Hrabě de Angelis3,2, H. Staiger1,2, H.-U. Häring1,2;
1DZD HelmholtzZentrumMünchen, Institut for Diabetes Research and
Metabolic Diseases of the Helmholtz Center Munich at the University
of Tübingen, 2German Center for Diabetes Research (DZD), 3Institut of
Experimental Genetics (IEG), 4Institute of Computational Biology,
Helmholtz Center Munich, Germany.

Background and aims: The number of pregnancies complicated by
gestational diabetes (GDM) is increasing worldwide. So far, only a
few studies have been conducted to profile the transcriptional chang-
es that occur in peripheral blood mononuclear cells (PBMC) of pa-
tients with GDM. With support of the Tübingen PREG study, we are
able to follow up GDM patients and their offspring up to ten years
after birth. This allows us to determine whether these transcriptomic
alterations are stable over time and can impact the offspring PBMC
transcriptomic signatures.
Materials and methods: The PREG study has performed in accor-
dance with the ethical guidelines laid down in the Helsinki

Declaration. For the genome-wide miRNA and mRNA expression
changes, eight NGT and eight GDM pregnant women were selected
and matched based on their body mass index and age. Blood was
collected during pregnancy (pregnancy week 24-32). After total
RNA isolation from whole blood cells, genome-wide sncRNA and
longRNA expression analysis was conducted. For genome wide long
coding and non-coding RNA-Seq library preparation NuGen Ovation
RNA-Seq system v2 ® was used. To investigate the expression of all
small non-coding RNAs NEBNext® small RNA library Prep Set for
Illumina technology was applied.
Results: Upon adjustment for pregnancy week and maternal weight
gain during the first trimester, 21 mature miRNAs with differential
expression (p-value<0.05 and FDR<0.0.5) due to GDM were found.
Majority of these miRNAs are shown to be upregulated in GDM.
The pathway analysis, showing cellular effects of the differentially
expressed miRNAs, indicates strong effects of GDM on TGF-beta-,
TNF-, toll-like receptor signaling pathways within whole blood cells
(see graph). In a further step of the analysis, the significantly up-
regulated miRNAs were linked to the list of GDM-associated dif-
ferentially expressed mRNAs, which are mostly downregulated. The
network analysis, summarizing the effect of miRNAs on their puta-
tive target mRNAs, emphasizes a role of the miRNAs miR-19a and
miR-19b.
Conclusion: Our results provide first evidence on miRNA-dependent
reprogramming of whole blood cells in response (metabolic changes
in) to GDM. Upregulated miRNAs indicate alterations in inflamma-
tory, apoptotic and thyroid hormone signaling pathway. Additionally,
the two major miRNAs miR-19a and miR19b were already shown to
respond to diet-induced obesity and associate with metabolic disor-
ders in other cells.

Disclosure:L. Stirm: None.

Diabetologia (2016) 59 (Suppl 1):S1–S581 S47



90
Pregnancy outcomes of women with gestational diabetes based on the
WHO 2013 and the NICE 2015 diagnostic criteria
A. Kun1, J. Tornoczky2, Z. Sudar3, Z. Kerenyi4, A.G. Tabak5,6;
1Department Obstetrics and Gynecology, 2Diabetes Outpatient Clinic,
3III. Department of Internal Medicine, Tolna County Balassa Janos
Hospital, Szekszard, 4Diabetes Outpatient Clinic, Toth Ilona Health
Service, Csepel, 51st Department of Medicine, Diabetes Unit,
Semmelweis University Faculty of Medicine, Budapest, Hungary,
6University College London Department of Epidemiology and Public
Health, UK.

Background and aims: WHO has issued new recommendations for
the diagnosis of gestational diabetes mellitus (GDM) in 2013. As the
use of the new diagnostic criteria approximately doubles the preva-
lence of GDM, several professional bodies (including NICE) recom-
mended the use of less stringent cut-off values to limit the prevalence
of GDM. We aimed to compare pregnancy outcomes of women with
untreated GDM (according to WHO 2013, WHO-GDM and NICE
2015, NICE-GDM) and women with normal glucose tolerance
(NGT).
Materials and methods: During a universal screening program in a
Western Hungarian region 4828 pregnant women had a 75 g OGTT
with the determination 3 points glucose determinations in 4 years.
Based on these OGTTs n=696 (14.4%) WHO-GDM and n=478
(9.9%) NICE-GDM cases were diagnosed. N=608 (12.6%) women
were treated for GDM and thus were excluded from the present
analysis.
Results: Untreated GDM women were older, had higher fasting , 60-
minute , and 120-minute blood glucose, and blood pressure. No dif-
ference in marital status and education was found (all p>0.05). GDM
women had higher body weight , while weight gain was similar in all
groups (13.0-13.6 kg, p=0.610). WHO-GDM newborns had a higher
birthweight (144, SE 31 g), NICE-GDM newborns had similar
birthweigth (66, SE 43g) to controls. Hypertension during pregnancy
was more frequent in the GDM groups (WHO-GDM OR 1.56, 95%CI
1.03-2.38, NICE-GDM 1.58 95%CI 0.90-2.78), as well as induced
delivery(WHO-GDM OR 1.25, 95%CI 0.98-1.60, NICE-GDM 1.54
95%CI 1.11-2.13), forceps or vacuum use (WHO-GDM OR 1.29,
95%CI 1.01-1.64, NICE-GDM 1.35 95%CI 0.97-1.87), acute cesari-
an section (WHO-GDM OR 1.25, 95%CI 0.98-1.60, NICE-GDM
1.54 95%CI 1.11-2.13), and macrosomia (>4000g, WHO-GDM OR
1.95, 95%CI 1.39-2.72, NICE-GDM 1.16 95%CI 0.67-2.00). No dif-
ference in the risk of preeclampsia and malformations (p>0.40) was
found. After adjustment for the mothers’ weight at delivery, WHO-
GDM women had similar outcomes to NGT women, while for the
NICE-GDM group induced delivery and acute cesarian section
remained more frequent.
Conclusion:Although the pregnancy outcomes of WHO-GDM wom-
en were worse compared to NGT women, most of the differences
were explained by the higher body weight of these women. Some
outcomes however remained worse for NICE-GDM women even af-
ter taking into account the weight difference between the NICE-GDM
and NGT groups. Our data may suggest that treatment focused on
weight gain during pregnancy might be enough the improve out-
comes of these ‘mild’ GDM cases (WHO-GDM).
Disclosure:A. Kun: None.

OP 16 Browning: grow old along with
me
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Transplantation of adipose tissue from mice overexpressing WISP2
increases FAHFAs and glucose tolerance in obese mice
J.R. Grünberg1, J.M. Hoffmann1, S. Hedjazifar1, I. Syed2, A.
Saghetelian3, B.B. Kahn2, A. Hammarstedt1, U. Smith1;
1Molecular and Clinical Medicine/Diabetes, Medicine, Göteborg,
Sweden, 2Department of Medicine, Beth Israel Deaconess and Harvard
Medical School, Boston, 3Salk Institute for Biological Studies, La Jolla,
USA.

Background and aims: WISP2 is highly expressed in, and secreted by,
mesenchymal precursor cells. It is an important early regulator of mesen-
chymal precursor cell commitment to the adipogenic lineage through dual
effects; by forming a BMP4-regulated complex with the PPARγ transcrip-
tional activator ZFP423 in the cytosol preventing its nuclear translocation
and; as a secreted protein activating the canonical WNT pathway and
inhibiting differentiation of the precursor cells. We have generated a trans-
genic (Tg) mouse overexpressing WISP2 under the aP2 promoter. The Tg
mice have an improved metabolic phenotype with adipose tissue hyperpla-
sia and growth, increased circulating levels of the novel fatty acids-hydroxy
fatty acids (FAHFAs) and improved insulin sensitivity. To validate if Tg
subcutaneous adipose tissue (sWAT) or brown adipose tissue (BAT) secrete
factors which, in an endocrine fashion, improved insulin sensitivity, we
transplanted sWATor BAT to the abdominal cavity of obese recipient mice.
Materials and methods: 6 weeks old C57Bl/6N mice were fed high fat
diet (HFD) for 10 weeks and at week 6 and 10 glucose tolerance tests
(GTT) were performed. Sham operation (Sham) or transplantation of 0.8g
sWATand 0.1g BAT from sedentary (18 month) wildtype (wt) or Tg mice
were performed at week 8. Conventional statistical methods were used to
analyze results.
Results: There were no differences in weight among the groups (Sham,
wt sWAT,TgWAT, wt BATor Tg BAT) and all groups gainedweight after
transplantation (≈4.2 g p<0.05). Only the Sham group increased in fasting
glucose (9.7 to 11.0 mmol/l p<0.05) and insulin (2.7 to 4.0 ηg/ml p<0.05)
and also developed a reduced glucose tolerance (AUC p<0.05). Wt and
Tg sWAT had no significant change in fasting insulin levels compared to
Sham after transplantation. However, Tg sWAT had lower fasting glucose
levels (p<0.05) and an improved glucose tolerance (AUC p<0.05), in
spite of the same body weight. There was no difference between the wt
and Tg BAT transplants in changing the glucose tolerance in the recipient
mice. Serum levels of the novel FAHFA isoform palmitic acid-hydroxy
stearic acids (PAHSAs), known to improve insulin action and insulin
secretion, were also significantly increased in Tg compared to wt mice
on HFD (p<0.05).
Conclusion: Transplantation of WISP2-secreting sWAT to obese recipi-
ent mice significantly improved glucose tolerance compared to wt sWAT.
This effect was seen in spite of similar body weight and insulin levels,
supporting an improved insulin sensitivity although only a small amount
of adipose tissue was transplanted. Serum FAHFA/PAHSA levels were
also increased in the recipient mice receiving Tg fat. These data support
the concept of endocrine factors/lipids released by the adipose tissue
which improve insulin sensitivity and support a role of the FAHFAs in
mediating the improved insulin sensitivity seen in both the Tg mice and
the recipient mice following transplantation. These results show that in-
creased WISP2 expression in the adipose tissue is also associated with
increased secretion of FAHFAs by the adipose cells. This makes WISP2
an interesting target for preventing obesity-related complications includ-
ing insulin resistance and Type 2 diabetes.
Supported by: Edgar Sjölund Foundation, Wilhelm and Martina
Lundgren’s Foundation
Disclosure: J.R. Grünberg: None.
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Increased serum levels of BMP4 inmaturemice protects from obesity
by browning the subcutaneous fat
J.M. Hoffmann1, J.R. Grünberg1, I. Elias2, V. Palsdottir3, J.-O. Jansson3,
F. Bosch2, A. Hammarstedt1, S. Hedjazifar1, U. Smith1;
1Department of Molecular and Clinical Medicine/Diabetes, The
Lundberg Laboratory for Diabetes Research, Gothenburg, Sweden,
2Department of Biochemistry and Molecular Biology, Center of Animal
Biotechnology and Gene Therapy, Bellaterra, Spain, 3Department of
Physiology/Endocrinology, Institute of Neuroscience and Physiology,
Gothenburg, Sweden.

Background and aims: Bone Morphogenetic Protein 4 (BMP4) is
secreted by adipocytes and plays a key role for mesenchymal pre-
cursor cell commitment and differentiation into both white and
oxidative beige adipocytes. This makes BMP4 a potential target
for treatment of obesity and insulin resistance (IR). However, to
be a potential therapeutic target it is important to examine if BMP4
also is able to increase browning of white adipose tissue (WAT) in
adult mice. To examine the effect of BMP4, we injected adult,
fully mature mice with adeno-associated viral BMP4- or control
vectors targeting the liver and, thus, increasing circulating BMP4
levels.
Materials and methods: Six weeks old, male C57BL6/N mice were
treated with control- or BMP4 vectors and fed control- or a high fat diet
(CD or HFD) for 16 weeks (cohort 1). Additionally, even older (twelve
weeks old) male C57BL6/N mice were treated with control- or BMP4
vectors and fed CD for nine weeks (cohort 2). Reported results are statis-
tically significant. Statistical tests were performed using Students t-test or
Mann-Whitney non-parametric U-test.
Results: The HFD BMP4 mice were protected from obesity (mean
weight 36.7g and 44.3g for HFD BMP4 and HFD controls, respec-
tively, p<0.05) and IR (25% reduced AUC during the insulin toler-
ance test (ITT), p<0.01), and the HFD BMP4 mice exhibited a
marked browning of the subcutaneous (SubQ) WAT with increased
UCP1 and PGC1a proteins. CD BMP4 mice had similar weight gain
as controls in spite of increased food intake (mean intake 2.7g and
2.3g/day for CD BMP4 and CD controls, respectively, p<0.05). They
also showed a marked browning of the SubQ WAT with increased
UCP1 and mitochondrial OXPHOS proteins and also tended to be
more insulin sensitive (15% reduced AUC during ITT, p=0.074).
These results in fully mature mice suggest that BMP4 may induce
trans-differentiation of white to beige adipocytes rather than increas-
ing differentiation of beige preadipocytes. Detailed characterization
of the stromal-vascular cells supported this concept. This was further
supported by the findings in cohort 2 where mice were injected at 12
weeks of age with the BMP4 vectors when adipose tissue cellularity
is fully developed. Also these mice had an increased food intake
(mean intake 3.3g and 2.7g/day for CD BMP4 and CD controls,
respectively, p<0.001), but, similar to cohort 1, no difference in
weight gain. They showed increased energy expenditure (7% in-
creased AUC of oxygen consumption, p<0.05) and electron micros-
copy of the SubQ WAT revealed increased numbers and size of mi-
tochondria consistent with the increased PGC1α and other markers of
mitogenesis.
Conclusion: Increased circulating levels of BMP4 in adult mice lead
to browning of the SubQ WAT which prevents development of obe-
sity and IR during HFD-feeding. Our results also provide evidence
for BMP4-induced browning of the SubQ WAT and suggest a trans-
differentiation of mature white adipocytes into more oxidative, beige
adipocytes rather than increased recruitment of beige precursor cells.
These results support a therapeutic potential of BMP4 and/or its sig-
nalling pathway in obesity.
Supported by: The WM Lundgren Foundation, the Swedish Research
Council
Disclosure: J.M. Hoffmann: None.
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Differential effect of a GLP-1R/GCGR dual agonist versus a single
GLP-1R agonist in the activation of BAT and browning in diet
indiced obesity in mice
L. Ruis Cañas1, P. Valdecantos1, A. Konkar2, A. Dos Santos2, M.
Bednarek2, J. Grimsby2, C. Rondinone2, A.M. Valverde1;
1Instituto de Investigaciones Biomedicas Alberto Sols, Madrid, Spain,
2Medimmune Inc, Gaithersburg, USA.

Background and aims: Brown adipose tissue (BAT), a specialized fat
that dissipates energy to produce heat, plays an important role in the
regulation of energy balance. We have designed a pharmacological inter-
vention protocol with a single GLP-1R or dual-acting GLP-1R/ GCGR
agonist aimed to investigate their differential effects in preventing diet-
induced obesity in mice by inducing the activation of BAT.
Materials and methods: 8 week-old male C57 Bl/6 mice were fed chow
(group 1) or HFD for 10 weeks. HFD-fed mice were subsequently s.c.
injected every 2 days with vehicle (group 2) or a GLP-1R agonist (10
nmol/kg; group 3) or G49, a GLP-1R/GCGR dual agonist (4.4 mg/kg;
group 4), for 6 weeks. Parameters that assess obesity, glucose homeosta-
sis, beta cell function and BAT activation were analyzed at 3 and 6 weeks
of treatment.
Results:After 3 weeks of treatment, body weight loss was higher in mice
injec ted wi th the G49 (-15 .62%±4.57) vs HFD animals
(+9.824%±4.14;p<0.001) and also vs GLP-1R agonist treated animals
(3.88%±3.53: p<0.001). In parallel PET analysis revealed cold-induced
activation of BAT in both drug treatment groups, but the effect was higher
in G49 group (Mean activity 3232±668.4; p<0.001). These differential
effects were maintained at 6 weeks of treatment (BW loss G49 animals
-20.05%±0.937; PET of G49 animals 2090±756.9). At each time the
adiposity (5.2%±2.081 vs 9.3%±1.39: p<0.001) and macrophage infiltra-
tion in eWATwere reduced and UCP1 immunostaining in both BAT and
iWATwas increased (p<0.05). Moreover, adipocytes sizes were strongly
reduced in G49 animals in iWAT (3725±2411;p<0.01) compared with
GLP-1R agonist (10903±25.75;p<0.01) and also with HFD animals
(10944±3250;p<0.01). Although, we also observed significant reduction
in eWAT adipocytes sizes in G49 group (13671±4920) compared with
HFD group (21695±5062;p<0.05) but not compared with GLP-1R ago-
nist group. Also, the effect of G49 in inducingmRNA levels ofmarkers of
BAT activation and browning in were higher in mice treated with G49
(p<0.001). Moreover, we observed a strong decrease in insulin plasma
levels (G49 0.6061±0.1991 vs HFD 2.075±1.10; p<0.001). This positive
effects in glucose homeostasis corresponded with an improvement of islet
morphology (p<0.05).
Conclusion: Our results strongly suggest a novel role of an
oxyntomodulin-like dual acting GLP-1R/GCGR agonist in reducing obe-
sity and improve insulin sensitivity by increasing energy expenditure due
to its effects in BAT and pancreas phisiology.
Supported by: MEDIMMUNE INC. CIBERDEM.
Disclosure:L. Ruis Cañas: None.

94
Knockout of thyrotropin receptor promotes energy expenditure by
inducing the browning of white fat in mice
H. Wu, J. Zhang, X. Wang, S. Ma, F. Jing, C. Yu, L. Gao, J. Zhao;
Department of Endocrinology and Metabolism, Institute of
Endocrinology, Shandong Academy of Clinical Medicine, Jinan,
Shandong, China.

Background and aims: Thyrotropin (TSH) is closely related to obesity.
Many epidemiological studies found that serum TSH levels and BMI
were positively correlated in euthyroid subjects and subclinical hypothy-
roidism patients. However, the molecular mechanism by which TSH af-
fects obesity has not been fully elucidated. Obesity occurs when excess
energy accumulates in white adipose tissue (WAT), whereas brown
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adipose tissue (BAT), specialized for energy expenditure through thermo-
genesis potently counteracts obesity. Recent studies have showed that
there are two types of brown adipocyte, interscapular BAT (iBAT) and
interspersed brown-like adipocytes (also called ‘beige’ or ‘brite’ cells)
within WAT. When obesity occurred, the development of beige cells
was blocked. Here, we demonstrate that knockout of Tshr promotes en-
ergy expenditure and induces brown-like adipocytes in white adipose
tissue.
Materials and methods: We used male Tshr knockout (Tshr-/-) mice
treated with T4 to maintain normal thyroid function, and wild type litter-
mates (Tshr+/+) as control group. Body weight was measured every week
from the sixth week. Glucose and insulin tolerance tests were performed.
In metabolic balance studies, mice were placed in metabolic cages to
assess their food intake,O2 consumption, CO2 production and physical
activity. After mice sacrifice, epididymal /inguinal white adipose tissue
(eWAT/iWAT), BAT and blood were collected.Serum triglyceride(TG)
and FT4 were measured respectively. The brown/beige markers in adi-
pose tissues were assessed via qPCR, western blot and immunochemistry.
Mice used in this study were aged between 8-12 weeks if not specially
mentioned. All data are presented as the mean±s.e.m., and significant
differences were analyzed by two-tailed Student t-tests.
Results: Our finding showed that the body weight of Tshr-/- mice was
significantly lower than the control group (18.09±3.4 vs.23.85±1.25g;
p=0.000; n=9), and so was the eWAT mass. Tshr-/- mice also showed
decreased serum TG level and improved glucose tolerance.The data from
metabolic cage showed that Tshr-/- mice had a higher metabolic rate
(VO2: 5801±1703 vs.3898±972 ml/h/kg; p<0.0001; VCO2: 5796±1707
vs.3898±972 ml/h/kg; p<0.0001; n=7). For BAT, we found that the ex-
pression of BAT-specific marker Ucp-1 significantly decreased in Tshr-/-
mice. For WAT, the relative expression of Ucp-1 and other BAT markers
like Pgc1α, Cidea, Cox7a, Cox8b were significantly higher in Tshr-/-
mice(p=0.012,0.013,0.025,0.005; n=6). Besides, beige markers Pat2
and P2rx5 also increased in Tshr-/- mice(p=0.020,0.046; n=6).
Furthermore, the protein level of Ucp-1 and Pgc1α also increased in
WAT of Tshr-/- mice. To explore the mechanism by which TSH affects
the browning of the white fat, we detected some upstream regulatory
genes and found that the relative expression of Prdm16 and Bmp7 in-
creased in eWAT of Tshr-/- mice (p=0.046,n=6-8).
Conclusion:Therefore we conclude that knockout of thyrotropin receptor
promotes energy expenditure by inducing the browning of white fat in
mice.
Disclosure:H. Wu: None.
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Cannabinoid CB1 receptors in human brown adipose tissue during
cold exposure
M. Lahesmaa1,2, O. Eriksson1,3, V. Oikonen1, M. Bucci1, J. Hirvonen1,4,
S. Lahdenpohja1, K. Koskensalo1, M. Haaparanta-Solin1, K.A.
Virtanen1,2, P. Nuutila1,5;
1Turku PET Centre, University of Turku, 2Turku PET Centre, Turku
University Hospital, 3Department of Medicinal Chemistry, Uppsala
University, 4Department of Radiology, University of Turku,
5Department of Endocrinology, Turku University Hospital, Finland.

Background and aims: The endocannabinoid system is important in
energy metabolism and cannabinoid CB1 receptor (CB1R) antagonism
leads to weight loss and increased energy expenditure. It is therefore a
pharmaceutical target for treatment of obesity and dyslipidemia in
humans. Animal studies have shown that CB1R expression is high in
brown adipose tissue (BAT) and CB1R antagonism activates BATmetab-
olism. Recently it was shown in rodents that the CB1R radiotracer
[18F]FMPEP-d2 (FMPEP) developed for brain studies can be used also
for the measurement of CB1R density of BAT. The aim of this study was

to investigate CB1R density in human BATand brain using this tracer and
PET in ambient and cold conditions. We hypothesized that CB1Rs are
expressed in human BAT and FMPEP could be used as a new marker for
human BAT imaging.
Materials andmethods:We studied nine healthy lean male subjects with
mean age of 32 years. Dynamic PET-CT scans of the neck area, abdomen
and brain were done using FMPEP once in room temperature and on
another day during controlled cold exposure. Activity of BAT was veri-
fied during cooling by measuring [18F]FDG uptake using PET-MRI.
Volume distribution of the dynamic images and standard uptake values
(SUV) of FMPEP as well as glucose uptake values were measured in
supraclavicular BAT, subcutaneous white adipose tissue (WAT), muscle
tissue and the cortex of the brain.
Results: Cooling increased FMPEP uptake significantly as compared to
that in room temperature both in BAT (SUV 5.8 ± 2.9 vs. 1.7 ± 1.9,
P=0.003) and in brain cortex (SUV 1.5 ± 0.2 vs. 1.3 ± 0.2, P=0.003). In
contrast, uptake of FMPEP in WAT and muscle tissue was low in room
temperature and further decreased in cold conditions (WAT SUV0.7 ± 0.2
vs. 0.4 ± 0.2 P=0.001, muscle SUV 0.6 ± 0.2 vs. 0.5 ± 0.2 P=0.03).
Distribution volume values in BAT, derived from dynamic compartmental
modeling, correlated with SUVin both warm and cold conditions (r=0.87,
P=0.003 in warm, r=0.84, P=0.009 in cold) indicating that SUV is a
suitable quantitative measurement for FMPEP binding in BAT. Under
cold conditions, the uptake of FMPEP in BAT had a strong positive
correlation with BAT glucose uptake (r=0.83, P=0.01). In room temper-
ature, FMPEP uptake in BAT (SUV 1.7 ± 1.9) and WAT (SUV 0.7 ± 0.2,
P=0.13) were overlapping.
Conclusion: In humans, using the CB1R tracer [18F]FMPEP-d2 and PET
imaging we found that cannabinoid CB1 receptors are up-regulated dur-
ing cold exposure in BAT, and this is correlated with the degree of func-
tional BAT activity, measured as its glucose uptake. Cold exposure also
increased FMPEP uptake in brain cortex. These results suggest that tran-
sient up-regulation of CB1R expression in metabolically active human
BAT may be mediated via the central nervous system.
Supported by: EU FP7 DIABAT, Instrumentarium Foundation, Paulo
Foundation
Disclosure:M. Lahesmaa: None.
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Berberine promotes brown adipogenesis and energy expenditure
J.-Y. Li, L.-Y. Wu, L.-N. Zhang, Y.-N. Duan, H.-W. Jiang, X.-B. Hu, J.
Li;
Shanghai Institute of Materia Medica, China.

Background and aims: Activation and induction of brown fat is now
recognized as an effective approach for treatment of obesity. The natural
plant alkaloid Berberine (BBR) has been reported to defense against obe-
sity. This study aims to clarify the impact of BBR on brown adipogenesis
and its role in energy expenditure in vivo.
Materials and methods: BBR was i.p. (1.5 mg kg-1 per day) injected for
6 weeks in high-fat diet (HFD) fed mice (n=10). Body weight and body
temperature were recorded daily. Oxygen consumption and heat were
determined by metabolic cage study. 18F-PET/CT was performed to as-
sess the glucose uptake of BAT. In vitro, BBR was added during the
differentiation process of C3H10-T1/2 and stromal vascular fraction
(SVF) from BAT. Gene and protein expression were detected by western
blot and Q-PCR, lipid accumulation was determined by oil red staining,
oxygen consumption rate (OCR) was also measured. ChIP assay, lucifer-
ase reporter assay, and loss of function study by shPRDM16 lentivirus
were performed.
Results: The body weight of BBR group were markedly reduced com-
pared to vehicle group after 6-weeks-treatment (37.25±0.70 vs 44.06
±1.12 g, p<0.0001, n=6-8). The rectal temperature was increased (36.72
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±0.12 vs 36.31±0.04°C, p<0.001; 37.46±0.11 vs 36.89±0.08°C, p<0.001,
n=10 after 4 and 6 weeks treatment respectively). The oxygen consump-
tion and energy expenditure of BBR group were also significantly upreg-
ulated (1489.8±39 vs 1315.6±15.3 ml/kg/h, p<0.0001; 6.86±0.18 vs 6.33
±0.10 Kcal/kg/h, p<0.01, n=9, respectively). The mean and max SUV in
BAT area was increased by BBR treatment (1.38±0.14 vs 0.86±0.10,
p=0.02; 3.55±0.46 vs 2±0.39, p=0.04, n=4). BBR promoted lipid accu-
mulation and enhanced both basal and uncoupled OCR (p<0.0001, n=4)
in C3H10-T1/2 cells. BBR increased the protein level of brown fat
markers such as UCP-1, PRDM16, PGC-1α and adipogenic markers like
C/EBPα, C/EBPβ, PPARγ. Moreover, BBR dramatically increased
brown fat markers and brown-selective genes expression in BAT-SVF
cells. ChIP assay showed PRDM16 was recruited to UCP-1 enhancer
by BBR treatment (3-fold, p<0.001). However, the upregulation of
UCP-1 and PGC-1 protein by BBR was blunted after knocking down
PRDM16. Luciferase assay suggested BBR upregulated UCP-1 transcrip-
tion requiring the presence of PRDM16 (1.6-fold, p<0.01), and it also
increased PRMD16 transcription in HEK293 cells (1.3-fold, p<0.01).
Conclusion: Our findings showed that BBR reduced obesity, increased
BAT thermogenesis activity and energy expenditure in HFD mice. BBR
promoted brown adipogenesis in C3H10-T1/2 and BAT-SVF cells. The
upregulation of PRDM16 and UCP-1 by BBR treatment was dependent
on PRDM16. These results indicated that BBR-induced brown adipogen-
esis may play a role in the anti-obese effect in vivo.

Supported by: NSFC2014
Disclosure: J. Li: Grants; NSFC2014.

OP 17 Type 2 diabetes and compli-
cations: the role of genes and
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Gene-obesogenic environment interactions in the UK Biobank study
J. Tyrrell1, H. Yaghootkar1, R. Beaumont1, S.E. Jones1, R.M. Ames1,
M.A. Tuke1, K.S. Ruth1, Z. Kutalik2, R.M. Freathy1, A. Murray1, A.R.
Wood1, M.N. Weedon1, T.M. Frayling1;
1University of Exeter, UK, 2Institute of Social and Preventive Medicine
(IUMSP), Lausanne, Switzerland.

Background and aims: Susceptibility to obesity and type 2 diabetes in
today’s environment has a strong genetic component. However, little is
known about how genetic variation interacts with the modern environ-
ment to predispose some individuals to obesity and type 2 diabetes whilst
others remain slim. Previous gene-obesogenic environment studies have
been limited by the need to perform meta-analyses of many heteroge-
neous studies. We aimed to use 120,000 individuals from the UK
Biobank to test the hypothesis that high risk obesogenic environments
accentuate genetic susceptibility to obesity and therefore increase type 2
diabetes risk.
Materials and methods: We used 120,000 individuals from the UK
Biobank study to test the hypothesis that high risk obesogenic envi-
ronments and behaviours accentuate genetic susceptibility to obesity.
We used BMI as the outcome and genetics and self-reported estimates
of the obesogenic environment as exposures. We used a 69-variant
genetic risk score (GRS) for obesity as the genetic exposure and 9
self-reported measures, including TV watching, westernised diet and
physical activity and a composite of these factors, as obesogenic
environment/behaviour exposures. We tested the association of the
genetic risk score with BMI in high and low environment groups
and tested for interactions.
Results: The self-reported measures of the obesogenic environment and
behaviour were all associated with BMI in the expected directions (all
P<0.001). We found evidence of gene-environment interactions with self-
reported TV-watching (Pinteraction=7x10-5), and self-reported physical
activity (Pinteraction=5x10-6). For example, within individuals reporting
watching ≥4 hours TV per day, carrying 10 additional BMI-raising alleles
was associated with approximately 4.0kg extra weight in someone 1.73m
tall. In contrast, within individuals reporting watching <4 hours TV per
day, carrying 10 additional BMI-raising alleles was associated with ap-
proximately 3.1kg extra weight. Evidence of interaction using a compos-
ite measure of the obesogenic environment (Pinteraction=2x10-4) and
permutations of the data based on randomly selecting groups of individ-
uals of different BMIs, suggested that these differences were not specific
to one aspect of the environment. The main limitations of our findings are
that the environmental measures are complex mixes of environment and
behaviour and are based on self-report.
Conclusion:Our findings suggest that the there is no particular aspect
of the environment or behaviour that if altered would have a prefer-
ential benefit over others. It is premature to suggest public health
measures should be targeted specifically at fried food reduction, fizzy
drink consumption and diet in those genetically predisposed to obe-
sity. Instead, public health measures aiming to alter all aspects of the
obesogenic environment in small ways may have more impact in
lowering the prevalence of obesity and type 2 diabetes than targeting
a single or few aspects.
Supported by: J.T. is funded by a Diabetes Research and Wellness
Foundation Fellowship.
Disclosure: J. Tyrrell: None.
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Dietary predictors of circulating urokinase plasminogen activator
receptor
I. Drake, C.A. Schulz, U. Ericson, J. Nilsson, O. Melander, G. Engström,
M. Orho-Melander;
Clinical Sciences in Malmö, Lund University, Sweden.

Background and aims: Urokinase plasminogen activator receptor
(uPAR) is a recently established biomarker of inflammation.
Elevated levels of soluble uPAR have been associated with several
diseases, including type 2 diabetes (T2D). While diet has been shown
to associate with a wide range of inflammation biomarkers, less is
known about the diet-uPAR association. The aim of this study was to
identify individual dietary factors and dietary patterns that explain
variation in circulating uPAR. Further, we examined if an uPAR-
associated dietary pattern associates with incidence of T2D in a
healthy population.
Materials and methods: The Malmö Diet and Cancer Study (MDCS)
is a population-based prospective cohort from Sweden. In MDCS
sub-cohort, fasting blood samples were collected at baseline (1991-
1994) and analyzed using a high-throughput immunoassay by Olink
Biosciences. In total 3,694 subjects, without cardio-metabolic dis-
eases or related drug treatments at baseline, had complete information
on uPAR and dietary intake. The main dietary, lifestyle, and anthro-
pometric predictors of age- and sex-standardized uPAR levels were
examined using a multivariable stepwise linear regression (SLR) with
exclusion if P>0.05. Food and beverage intakes were adjusted for
age, sex and total energy intake using the residual method. We ex-
tracted dietary patterns explaining variation in uPAR levels using
partial least square (PLS) regression. The hazard ratios (HR) per
quartile (Q) of a PLS-derived dietary pattern score were estimated
using a sex-stratified Cox proportional hazards regression model ad-
justed for age, height, total energy intake, waist, smoking, leisure-
time physical activity, and educational level.
Results: During a median follow-up of 21 years, 538 subjects devel-
oped T2D. High levels of uPAR associated with increased risk of
T2D after adjustment for age, sex and smoking status (Q4 vs Q1:
HR=1.49, 95% CI: 1.17-1.91). In SLR, the identified predictors
(P<0.05) explained altogether 17.4% of the variation in uPAR. Age,
HbA1c and systolic blood pressure associated positively (all
P<0.0001), while non-smoking, HDL-C, and male sex associated
inversely (all P<0.0001) with uPAR. Further, high intake of ready-
to-eat powders (P=0.011) and sugar (P=0.015) associated positively,
and high intakes of poultry (P=0.002), high-fiber bread (P=0.005),
wine (P=0.021), and fruit and berries (P=0.017) associated inversely
with uPAR. A PLS-derived dietary pattern explained in total 4.8% of
the variation in uPAR and was characterized by high intakes of low-
fiber bread, full-fat milk, and sugar, and low intakes of vegetables,
fruit and berries, high-fiber bread, fermented milk and wine. After
adjustment for potential confounders, subjects with higher PLS-
pattern scores had a marginally increased incidence of T2D (Q4 vs
Q1: HR=1.29, 95% CI: 0.99-1.67; P-trend =0.028); the result was
strengthened in sensitivity analysis excluding potential energy
misreporters and subjects with past food habit change (Q4 vs Q1:
HR=1.48, 95% CI: 1.04-2.10; P-trend =0.026). The uPAR-T2D asso-
ciation and the PLS-score-T2D association were not significant after
adjustment for HbA1c.
Conclusion: We identified some putative dietary predictors of
uPAR and a dietary pattern that explained ~5% of the variation
in uPAR. Further studies are needed to assess whether there is a
direct effect of uPAR on T2D or if it is partly mediated by other
disease risk markers, including HbA1c and other inflammatory
markers.
Supported by: VR, ERC, HLF, NNF, SDF, PF, LF
Disclosure: I. Drake: None.
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Low fructosamine levels and mortality: a 25-year follow-up of
215,011 Swedish non-diabetic subjects
H. Malmström1, P. Wändell2, M.J. Holzmann3,4, J. Ärnlöv5,6, I.
Jungner1, G. Walldius1, N. Hammar1, A.C. Carlsson2,7;
1Institute of environmental medicine, 2Department of Neurobiology,
3Department of Internal Medicine, Karolinska Institutet, 4Department of
Emergency Medicine, Karolinska University Hospital, Huddinge,
5Department of Medical Sciences, Uppsala University Hospital, 6School
of Health and Social Studies, Dalarna University, Falun, 7Department of
Medical Sciences, University Hospital, Uppsala, Sweden.

Background and aims: Both high and low levels of fasting blood
glucose has been associated with an increased mortality among indi-
viduals without diabetes. This J-shaped association has also been
shown for HbA1c in relation to all-cause and CVD mortality.
Fructosamine reflects blood glucose levels over a 2-4 week period
and is associated with increased mortality at high levels. In this study
we aimed to evaluate the association of low fructosamine and
mortality.
Materials and methods: A total of 215,011 subjects (48% women)
undergoing routine occupational health screening or primary care
health examination mainly in Stockholm, Sweden was included
(AMORIS cohort). All had fructosamine, serum glucose, triglycer-
ides, total cholesterol, albumin, haptoglobin, serum creatinine and
uric acid respectively measured at the same examination. Cause spe-
cific mortality was obtained from the Swedish National Cause-of-
Death Register by record linkage. Cox regression with repeated mea-
surements was used to calculate hazard ratios in individuals ordered
in deciles of fructosamine, vs. reference levels for all-cause
(n=41,388 deaths) and diagnosis-specific mortality during up to 25
years of follow-up. We estimated time differences in survival by
using Laplace regression for censored data.
Results: Increased all-cause mortality was observed for fructosamine
below the median in particular for individuals up to 65 years of age.
In this age group, the lowest decile of fructosamine had a sex, age,
calendar year adjusted hazard ratio of 1.31 (95% CI: 1.25-1.37) .
Increased mortality remained but was attenuated after further adjust-
ment for all biomarkers (HR=1.20 (95% confidence interval 1.14-
1.25)). The corresponding reductions of expected survival was 2.7
(95% CI: 2.2-2.3) and 1.7 (95% CI:1.2-2.1) years respectively. In
sensitivity analyses we adjusted for smoking and BMI respectively
and analysed the possibility of reverse causation due to cancer with
only minor differences in hazard ratios compared to the main
analyses.
Conclusion: Low to medium levels of fructosamine in individuals with-
out diabetes was found to be associated with higher mortality in young
and middle-aged subjects. This indicates a different type of association to
mortality than that seen for fasting glucose and HbA1c possibly suggest-
ing different mechanisms.
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Initiation of cardioprotective medication does not adversely affect
health-related behaviours among people with recently diagnosed type
2 diabetes
M.J.E. Lamb1, A.J.M. Cooper1, S. Brage1, N.J. Wareham1, S.J.
Griffin1,2;
1MRC Epidemiology Unit, 2The Primary Care Unit, Institute of Public
Health, University of Cambridge, UK.

Background and aims: There is concern that cardioprotective medica-
tions (such as statins) detrimentally affect behaviour either directly, for
example drug-related muscle pain limiting physical activity, or indirectly,
via a process of false reassurance. However, few data are available from
studies incorporating precise measures of behaviour before and after ini-
tiation of medication. We aimed to quantify associations between use of
cardioprotective medications and changes in self-reported and objectively
measured health behaviours over 5-years among individuals with recently
diagnosed type 2 diabetes.
Materials and methods: We conducted a cohort analysis of individuals
with either screen-detected or recently clinically diagnosed diabetes par-
ticipating in the ADDITION-Cambridge and ADDITION-Plus studies.
We used linear regression analyses to estimate associations between ini-
tiation of statins, anti-hypertensive or glucose-lowering medications be-
tween baseline and 1-year, and 1- and 5-year follow-up, and changes in
physical activity (measured by EPAQ-2 questionnaire and objectively by
a combined heart rate and movement sensor) and diet (measured by food
frequency questionnaire and plasma vitamin C, a biomarker of fruit and
vegetable intake) over the same time periods. Models were stratified by
sex and adjusted for potential confounders including education, BMI and
smoking status and baseline/1-year values of the relevant exposure and
risk factor.
Results: In total 983 participants attended baseline and 1-year visits and
853 attended at 1- and 5-years. Mean (±SD)) age of the population was
60.5±7.4 years and 62% of participants were men. Among women, initi-
ating statin therapy between baseline and 1-year was associated with a
decrease in self-reported physical activity (-1.57 [95%CI -3.06, -0.07]
MET.h/day) compared with women whose drug status did not change.
In contrast, initiating statin therapy between 1- and 5-years was not asso-
ciated with changes in self-reported or objectively measured physical
activity. Among men, initiating statin therapy was associated with a
2.45 (0.35, 4.55) MET.h/day lower self-reported physical activity

between 1- and 5-years but there was no association with objectively
measured physical activity. In both men and women, there were no sta-
tistically significant associations between initiating use of anti-
hypertensives and any of the behavioursmeasured over either time period.
However, among women, initiating use of glucose-lowering medication
between baseline and 1-year was associated with a decrease in
polyunsaturated:saturated fat ratio (-0.09 [-0.15, -0.03]) and between 1-
and 5-years was associated with a 1.88 (0.03, 3.73)MET.h/day lower self-
reported physical activity.
Conclusion: In this large prospective analysis, we found no significant
associations between initiation of cardioprotective medication and chang-
es in objectively measured diet or physical activity. The few associations
between initiation of medication and change in self-reported behaviours
we identified differed by sex and were not clinically significant. Among
people with diabetes there does not appear to be an important detrimental
impact of medication use on diet and physical activity.
Supported by: MRC PhD Studentship
Disclosure:M.J.E. Lamb: None.
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Association between obesity and cognitive decline in people with type
2 diabetes may be mediated by inflammation
A.J. Sluiman1,2, S. McLachlan1, M.W.J. Strachan3, I.J. Deary4,2, J.F.
Price1;
1Centre for Population Health Sciences, 2Centre for Cognitive Ageing
and Cognitive Epidemiology, The University of Edinburgh, 3Metabolic
Unit, Western General Hospital, 4Department of Psychology, The
University of Edinburgh, UK.

Background and aims: Awell established complication of type 2 diabe-
tes is accelerated age-related cognitive decline and dementia. Obesity,
identified as a major contributing factor in the development of type 2
diabetes, has also been identified as a risk factor for accelerated age-
related cognitive decline. We aimed to determine whether obesity was
associated with an increased risk of cognitive decline in older people with
type 2 diabetes and to explore a possible mediating effect of
inflammation.
Materials and methods: Body mass index and plasma inflammatory
markers (interleukin-6 (IL-6), tumour necrosis factor alpha (TNFα), c-
reactive protein (CRP) and leptin) were measured in 1066 men and wom-
en aged 60-75 with type 2 diabetes participating in the prospective
Edinburgh Type 2 Diabetes Study. Cognitive ability was assessed using
tests of Logical Memory, Faces, from the Wechsler Memory Scale, the
Digit Symbol Test, Letter Number Sequencing andMatrix reasoning from
the Wechsler Adult Intelligence Scale, Trail Making Task (part B) and the
Mini Mental State Exam. Scores from the 7 tests were used to obtain a
general cognitive ability factor, ‘g’, via a principal components analysis,
and cognitive decline over the subsequent 4 years was determined by
adjusting follow-up test scores and ‘g’ for the respective baseline scores.
Results: In 831 subjects who attended for cognitive follow-up after 4
years, BMI was positively associated with cognitive decline as measured
by several of the individual cognitive tests and by ‘g’ (standardised beta,
β = -0.056, p = 0.006, 95% CI -0.017, -0.003). After adjustment for
traditional cardiovascular risk factors the association between BMI and
cognitive decline persisted (e.g. β for ‘g’ = -0.053, p = 0.010, 95% CI -
0.017, -0.002). Raised BMI was associated with higher plasma inflam-
matory markers (IL-6, TNFα, CRP and leptin). Adjustment for these
inflammatory markers markedly reduced the strength of the association
between BMI and cognitive decline, which became non-significant (e.g.
β for ‘g’ = -0.001, p = 0.783, 95% CI -0.011, 0.009).
Conclusion: Obesity was associated with increased cognitive decline in
older adults with type 2 diabetes. This relationship may be at least in part
mediated by systemic inflammation.
Supported by: MRC
Disclosure:A.J. Sluiman: None.

Diabetologia (2016) 59 (Suppl 1):S1–S581 S53



102
All is not equal… or is it? Targeting uncontrolled cardiovascular risk
factors in racial and ethnic populations to prevent major cardiovas-
cular events
J.R. Desai1, G. Vazquez Benitez1, E.B. Schroeder2, J.M. Lawrence3, B.E.
Waitzfelder4, L.S. Morales5, G.A. Nichols6, A.J. Karter7, J.F. Steiner2,
K.J. Coleman3, K.M. Newton5, R.D. Pathak8, J. Elston Lafata9, J.B.
Segal10, P.J. O'Connor1;
1HealthPartners Institute, Minneapolis, 2Kaiser Permanente, Denver,
3Kaiser Permanente, Pasadena, 4Kaiser Permanente, Honolulu,
5University of Washington, Seattle, 6Kaiser Permanente, Portland,
7Kaiser Permanente, Oakland, 8Marshfield Clinic, 9Virigina
Commonwealth University, Richmond, 10Johns Hopkins Medicine,
Baltimore, USA.

Background and aims: Despite consistent improvement in cardio-
vascular (CV) risk factors (RF)over the past decade, uncontrolled,
yet modifiable CV RFs remain significant contributors to major
CVD. This study assessed the contribution of uncontrolled CV
RFs to potentially preventable major CVD by race, ethnicity, and
gender.
Materials and methods: Data were from 11 integrated health care
systems in the United States for the years 2005-2011. Subjects
included 760,971 adults (≥20 years) with diabetes enrolled for ≥
6 months during the study period. Poor RF control was classified
as LDL-c ≥ 100 mg/dL, HbA1c ≥ 7% (53mmol/mol), BP ≥ 140/90
mmHg, or smoker from electronic health records. Major CV events
were from primary hospital discharge diagnoses for myocardial
infarction, acute coronary syndrome, stroke, or heart failure. The
four major race ethnicity groups were Hispanic and non-Hispanic
White, Black, and Asian. Aggregate five-year incidence rates and
average attributable fractions (AAF) were estimated using multivar-
iable Poisson regression models for race/ethnicity and gender
strata.
Results: At baseline, White, Black, Asian, and Hispanic subjects
had a mean (SD) age of 61 (13), 57(13), 57(13), and 54(13) years;
the percent female was 47.1%, 55.3%, 48.6%, and 49.7%; and a
prior history of CVD was 39.3%, 32.4%, 24.2%, and 22.5%, re-
spectively. Mean follow-up was 59 months. HbA1c and LDL-c
were uncontrolled in 42-60% of subjects (Table). Five-year major
CV event rates per 100 person-years for men and women were 85.8
and 66.6 for Whites, 100.9 and 83.9 for Blacks, 67.0 and 43.0 for
Asians, and 83.0 and 59.3 for Hispanics. The percentages of CV
events attributable to inadequate RF control for men and women
were 13.3% and 18.0% for Whites, 15.4% and 21.3% for Blacks,
19.7% and 8.1% for Asians, and 18.3% and 12.7% for Hispanics,
respect ively. Within gender, AAF were different across
race/ethnicity strata (p<0.01).
Conclusion: In this large cohort of adults with diabetes from 11
geographically dispersed U.S health systems, rates of major CV
events differed by gender, race, and ethnicity as expected. Yet, ex-
cess major CV events due to suboptimal HbA1c, LDL-c, BP, and
smoking levels were substantial within each subgroup. Improved
CV risk factor control can prevent future CV events across all de-
mographic groups.

Supported by: R01HS022963
Disclosure: J.R. Desai: None.
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The incidence of pre-clinical type 1 diabetes and celiac disease in the
general population from birth to 15 years of age
M. Rewers, F. Dong, K. Waugh, E. Liu, J. Norris;
University of Colorado, Aurora, USA.

Background and aims: Type 1 diabetes (T1D) and celiac disease (CD)
are the most frequent autoimmune diseases of childhood. Importantly,
90% of the patients have no affected close relatives and often experience
delay in care and severe complications, e.g., diabetic ketoacidosis. There
are very limited data concerning incidence of pre-clinical T1D or CD in
the general population that could inform optimal screening leading to
timely diagnosis and clinical trials to prevent the diseases at a subclinical
stage. Our goal was to provide age-specific estimates of the incidence of
pre-T1D and subclinical CD in the U.S. general population.
Materials and methods: In 1993-2004, the Diabetes Autoimmunity
Study in the Young (DAISY) genotyped HLA-DR-DQ of 31,766 children
born in one hospital. They were representative of the general population of
Denver, Colorado: non-Hispanic white (56%), Hispanic (30%), African
American (7%), Asian American (2%) or biracial/other (5%). Of the
5693 children with the HLA genotypes: DR3/3, 3/x, 3/4, 4/4/, 4/x, (includ-
ing only DR4,DQB1 03:02),1339 have been followed prospectively for
four endpoints: persistent islet autoantibodies (IA) (to insulin, GAD, IA-2
and ZnT8), persistent transglutaminase autoantibodies (TGA), T1D and
CD. Persistence was defined by presence of autoantibody on at least two
consecutive examinations, at least 3 months apart. T1D was diagnosed
using the WHO/ADA criteria; CD was diagnosed by intestinal biopsy or
the presence or persistent TGA at 10x positivity cutoff.
Results: During follow-up from birth up to age 22 y, 101 of the children
develop persistent IA (49 had a single IA that has not progressed to T1D
and 52 developed multiple islet autoantibodies and/or T1D); 112 children
developed persistent TGA, including 66 who were diagnosed with CD.
The cumulative risk of these endpoints in the Denver general population
was estimated by using genotype-specific risk weighting for the popula-
tion frequencies of HLA genotypes (Table). By age 15 y, up to 2.7%
Denver general population children experience a period of persistent islet
autoantibodies and up to 5.1%may have persistent TGA. Clinical disease
develops in about half of the cases; our previously published data indicate
that progression from multiple IA to T1D takes more than 10 y in a 30%
of the cases.
Conclusion: The incidence of pre-clinical T1D and CD in the general
population is much higher than previously thought. Future general popu-
lation screening programs will have to account for spontaneous remis-
sions and slow progression to clinical disease in many screening-detected
cases. Additional biomarkers may be needed to improve the predictive
value of autoantibody-based screening.

Disclosure:M. Rewers: None.
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Zinc transporter 8 autoantibodies in children with HLA-conferred
disease susceptibility and first-degree relatives affected by type 1
diabetes
H. Siljander1, T. Härkönen1, M.L. Lawson2, O. Kordonouri3, J. Ilonen4,
J.P. Palmer5, O. Vaarala1, J. Mahon6, D. Becker7, J.P. Krischer8, H.K.
Åkerblom1, M. Knip1, The TRIGR Study Group;
1University of Helsinki, Finland, 2Children's Hospital of Eastern
Ontario, Canada, 3Kinder- und Jugendkrankenhaus AUF DER
BULT, Hannover, Germany, 4University of Turku, Finland,
5University of Washington, Seattle, USA, 6University of Western
Ontario, London, Canada, 7University of Pittsburgh, 8University of
South Florida, Tampa, USA.

Background and aims: The TRIGR (Trial to Reduce IDDM in the
Genetically at Risk) study is an international randomized, double-
blind trial with the aim to assess whether weaning to an exten-
sively hydrolyzed formula in infancy decreases the cumulative
incidence of type 1 diabetes compared to standard cow’s milk
formula by the age of 10-14 years in children with an affected
first-degree relative and HLA-conferred disease susceptibility. The
first endpoint was positivity for multiple (≥2) autoantibodies by
the age of 6 years. Beta-cell autoimmunity was studied by ana-
lyzing islet cell autoantibodies (ICA), insulin autoantibodies
(IAA), and antibodies to glutamic acid decarboxylase (GADA)
and islet antigen 2 (IA-2A). In previous analysis, the frequency
of subjects testing positive for multiple autoantibodies by the age
of 6 years was similar in the two groups. In the current analysis,
autoantibodies to zinc transporter 8 (ZnT8A), the fourth biochem-
ical autoantibody predictive for T1D, were assessed in the TRIGR
study cohort.
Materials and methods: ZnT8A were analyzed in samples obtained
at the age of 2, 3, 4, 6, 8, 10, and 12 years. If the child tested
positive for ZnT8A in the 2-year sample, cord blood sample and
samples taken at the age of 3-18 months were analyzed to exclude
maternal antibodies and to define the seroconversion age. Similarly,
samples obtained at the age of 5, 7, 9, and 11 years were analyzed, if
needed. Altogether 10,956 samples from 2,077 subjects who had at
least one serum sample available were analyzed with a specific
radiobinding assay. The cut-off limit for ZnT8A positivity was
0.50 relative units (RU).
Results: ZnT8A positivity was observed in 675 of the 10,956 se-
rum samples (6.2%) from 170 of the 2,077 children (8.2%). The
mean age at seroconversion to ZnT8A positivity was 52 months
(range 12-144 months). Altogether 333 children had a single bio-
chemical autoantibody at seroconversion. IAA emerged as the first
autoantibody in 156 (46.8%), GADA in 140 (42.0%), ZnT8A in 22
(6.6%), and IA-2A in 15 (4.5%) of these children. Among the
1,115 participants previously classified as autoantibody-negative
based on the IAA, GADA, IA2-A, and ICA analyses, 15 (1.4%)
tested positive for ZnT8A, thus changing their status from seroneg-
ative to seropositive. When ICA were included, analyzing ZnT8A
changed the autoantibody status from previous single positivity to
positivity for two autoantibodies in two cases. If the biochemical
autoantibodies were exclusively taken into account, switch from
single to multiple autoantibody positivity was observed in five
children.
Conclusion: Although seroconversion to ZnT8A positivity peaks around
the age of 5 years, ZnT8A may appear already by the age of one year.
ZnT8A usually emerge together with one or more of the other diabetes-
associated autoantibodies. ZnT8 autoantibodies contribute only modestly
to multiple autoantibody positivity.
Clinical Trial Registration Number: NCT00179777
Supported by: NIH, Academy of Finland, JDRF, European Commission,
DDRF, FDRF
Disclosure:H. Siljander: None.
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Differences in prevalence of ZNT8ab and other autoantibodies in
children and adults at onset of type 1 diabetes
A. Rogowicz-Frontczak1, E. Niechcial2, S. Pilacinski1, P. Fichna2, D.
Zozulinska-Ziolkiewicz1;
1Department of Internal Medicine and Diabetes, 2Department of
Paediatric Diabetes and Obesity, Medical University in Poznan, Poland.

Background and aims: Zinc transporter 8 (ZnT8 ) autoantigen is asso-
ciated with type 1 diabetes (T1DM) pathogenesis. ZnT8 autoantibodies
(ZnT8ab) are reported in the majority of T1DM patients prior to and at
clinical diagnosis. Relationship between presence of ZnT8ab and severity
of diabetes clinical manifestation is still ambiguous. This study aims to
assess the prevalence of ZnT8ab and its correlation to other autoimmune
markers and DKA presence in children and adults with T1DM onset.
Materials and methods: The study cohort comprised 367 patients, in-
cluding 218 children (girls: 95; boys: 123;mean age: 9±4 years) and 149
adults (women: 78; men: 71; mean age: 35±11 years) Diabetes was diag-
nosed based on WHO criteria. To confirm autoimmune diabetes origin
typical autoantibodies were tested (GAD-ab, IA2-ab, ZnT8ab). Diabetic
ketoacidosis was defined as blood pH < 7.30. All statistical analyses were
performed with ,,Statistica Software”. All p-values was two-sided, and p-
value < 0.05 was considered significant.
Results: On disease onset children were more frequently diagnosed with
DKA (28,4 vs 10,7%, p=00002), had higher glycaemia (447±191 vs 339
±145 mg/dl, p=0,0017), lower C-peptide level (0,4±0,2 vs 1,1±0,7
pmol/ml, p<0,0001) compared to adults. The presence of ZnT8ab (81,1
vs 34,9%, p<0.0001) and IA2ab (80,7 vs 41,6%, p<0,0001) had been
reported more often in children, and the titter of IA2ab was higher among
youth (401,8±871,9 vs 12,3±14,5 U/ml, p<0.00001). Adults had a higher
titter of GADAab compared to children (446,8 ±734,6 vs 17,2±32,6U/ml,
p<0,000001). 78 patients were diagnosed with DKA (79.5% children).
Individuals withDKAwere younger (13 ± 12 vs 21 ± 15 years, p = 0.043),
had reported more frequently the presence of ZnT8ab (79.4 vs 57.7%, p =
0.0017), and anti IA2ab ( 78.2 vs 61 2%, p = 0.0065 ), but the titters of
IA2ab (70.3 ± 271.1 vs 191.2 ± 634.2 U / ml, p < 0.0001) and GADAab
( 76 ± 293.3 , vs 217 ± 547.9 U / ml , p < 0.00001) were lower compared
to patients without DKA. There was no statistically significant difference
in GADAab prevalence in patients with DKA compared to those without
DKA.
Conclusion: Children and adults have a different autoantibodies pattern
at the diabetes diagnosis. ZnT8ab and IA2ab are more often detected in
children, while adults have frequently higher titter of GADAab. Similar
pattern is observed among individuals with and without DKA. The pres-
ence of ZnT8ab is associated with acute onset of diabetes. Youth have a
highest risk of developing ketoacidosis.
Disclosure:A. Rogowicz-Frontczak: None.
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Is there regulation of the autoimmune response in slow progressors to
type 1 diabetes?
K.M. Gillespie1, A.E. Long1, C. Williams1, D.J. Becker2, I.M. Libman2,
F.S.Wong3, R. Casas4, A.K. Steck5, M.J. Rewers5, P. Achenbach6, A.J.K.
Williams1;
1University of Bristol, UK, 2University of Pittsburgh, USA, 3Cardiff
University, UK, 4Linköping University, Sweden, 5University of
Colorado, Denver, USA, 6Technical University of Munich, Germany.

Background and aims: Multiple islet autoimmunity increases risk of
diabetes but not all individuals positive for two or more islet autoanti-
bodies progress to disease within a decade. The SNAIL Study seeks to
harmonise data from longitudinal studies to identify the characteristics of
slow progression to type 1 diabetes.
Materials and methods: Samples from 131 individuals with multiple
islet autoantibodies (IAA, GADA, IA-2A and ZnT8A) followed for more

than 10 years without progressionwere available from five studies (Bart's-
Oxford (BOX) - UK; BABYDIAB - Germany; DAISY and Pittsburgh
Diabetes - USA; ABIS - Sweden). Individuals enrolled in BOX provided
“Rapid Progressor” (diagnosed <age 5yrs) and “at diagnosis” samples.
HLA Class I and II were analysed by PCR-SSP. Islet autoantibody profile
was analysed by radioimmunoassay and/or ECL.
Results: Intermediate HLA-Class II risk was more frequent in Slow
(60%) than Rapid Progressors (42%) with a reciprocal reduction in high
risk genotypes (24% vs. 48%; pCorr=0.005); only one carried protective
HLA DQ6. Slow Progressors carried fewer HLA-Class I B risk alleles
(48%) than Rapid Progressors (86%; pCorr<0.001). Of 35 Slow
Progressors with longitudinal data available, only 13 (37%) retained mul-
tiple autoantibodies after 10 years (p<0.001). A reduction in positivity for
IAA andGADAwas observed (p<0.001 and p=0.016 respectively) and in
levels of IA-2A and ZnT8A even though autoantibody positive status had
not changed (p<0.05 for all). In addition, Slow Progressors had lower
levels of all IA-2A IgG (1-4) subclasses than individuals sampled close
to diagnosis (p<0.05).
Conclusion: Multiple autoantibody positivity is not maintained in some
Slow Progressors suggesting regulation of the autoimmune response.
Continued immuno-phenotyping of these individuals is required to eluci-
date the mechanisms underlying a decreased humoral response and de-
layed progression.
Supported by: JDRF
Disclosure:K.M. Gillespie: None.
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In vitro TNFR2 agonism for correction of Treg activation defect in
type 1 diabetes
D.L. Faustman1, Y. Okubo1, H. Torrey1, J. Butterworth1, H. Zheng2;
1Immunobiology Laboratory, 2Biostatistics, Massachusetts General
Hospital, Boston, USA.

Background and aims: Tumor necrosis factor receptor 2 (TNFR2) is
obligatory for induction, maintenance and expansion of activated regula-
tory T cells (aTregs), known to prevent or halt various forms of autoim-
munity in animal models and humans. This study investigated the effect
of TNFR2 agonism on aTreg expansion in patients with type 1 diabetes
(T1D).
Materials and methods: Treg cell frequency in peripheral blood of T1D
subjects (adults and children) and controls was assessed using flow cy-
tometry and plotted against age and HbA1c. Treg expansion protocols
were performed in culture using IL2, tumor necrosis factor (TNF) and
TNFR2 agonistic antibodies.
Results: T1D patients had normal numbers of total Tregs, but had an
increase in resting Tregs (rTregs) and a decrease in aTregs compared to
controls (n= 55 T1D, n=45 controls, p=0.01). This Treg activation defect
is lifelong (n=100 T1D, p<0.01). Lower numbers of aTregs were associ-
ated with having less residual C-peptide secretion from the pancreas
(p=0.08) and poorer HbA1C control (p=0.03). TNFR2 antibody agonism
corrected the T1D activation defect by triggering conversion of rTregs
into aTregs (n=54 T1D, p<0.001). TNFR2 antibody agonism was supe-
rior to standard protocols of Treg expansion and superior to TNF in
expanding the most potent subsets of Tregs. TNFR2 antibody expansion
protocols exclusively expanded Treg cells but not CD4 T cells, thus cre-
ating homogenous populations of potent human Tregs in culture. In T1D,
TNFR2 agonist-expanded Tregs were functionally potent by virtue of
suppressing autologous cytotoxic T cells in a dose-dependent manner
compared to controls.
Conclusion: Targeting the TNFR2 receptor for Treg expansion may be a
means to correct the Treg activation defect in T1D.
Supported by: Iacocca Fdn, AARDA, Manpei Suzuki Diabetes Foundation
Disclosure:D.L. Faustman: Grants; Iacocca Foundation, American
Autoimmune Related Disease Association. Other; Travel grant for Y.O.:
Manpei Suzuki Diabetes Foundation.
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Proinsulin peptide immunotherapy in new-onset type 1 diabetes is
well-tolerated and associated with reduced daily insulin usage
M. Alhadj Ali1, Y.-F. Liu2, R. Stenson1, N. Leech3, R. Andrews4, M.
Peakman2, C. Dayan1;
1Diabetes Research Group, Cardiff University School of Medicine,
2Department of Immunobiology, King’s College London, 3Diabetes &
Endocrinology Department, The Newcastle upon Tyne Hospitals NHS
Foundation Trust, Newcastle, 4Joint Clinical Research Unit, University
Hospitals Bristol Foundation Trust, UK.

Background and aims: In type 1 diabetes (T1D), antigen specific im-
munotherapy (ASI) strategies have been shown to be effective in disease
prevention in pre-clinical settings. Such studies have demonstrated that
ASI may be effective when autoantigen is delivered as a short peptide,
representing a key target of the pathological T cells response that is char-
acteristic of the disease. To date, however, it has proved challenging to
translate these findings into clinical settings. Here, we report safety data
on a phase 1b trial of the naturally processed and presented proinsulin
peptide C19-A3 (PI C19-A3) in newly diagnosed T1D, as well as, pre-
liminary metabolic and immune results. Aims: We aimed to examine the
safety and tolerability of intradermal administration of (PI C19-A3) at a
dose of 10μg in new-onset T1D. Secondary endpoints included metabolic
and immune effects of (PI C19-A3).
Materials and methods: The trial was a multi-centre, randomized; dou-
ble-blind, placebo-controlled design, using 10μg of PI C19-A3 adminis-
tered intradermally at high frequency (HF) every 14 days, or low frequen-
cy (LF) every 28 days (a total of 12 doses and 6 doses, respectively) over
24 weeks with a subsequent follow-up phase of 24 weeks. Twenty-seven
patients aged 18-45 with new-onset T1D (within a 100 days of diagnosis),
HLA-DRB1*0401 genotype, antibody positivity (GAD, IA2 or ZnT8)
and a stimulated C-peptide level >0.2 pmol/ml were recruited. To main-
tain blinding, all patients received 12 injections at fortnightly intervals.
The placebo group (n = 8) received normal saline only; the LF group (n =
10) had alternate PI C19-A3 and normal saline administration; and the HF
group (n = 9) had PI C19-A3 only.
Results: Administration of PI C19-A3 was safe and well tolerated. The
only treatment emergent adverse event noted was transient erythema at
the injection site. No systemic type 1 hypersensitivity or treatment related
serious adverse events were reported. Within the power of the study, there
was no significant change in C-peptide levels between the groups, but
there was a trend to greater preservation in the treatment groups. No
advantage was seen for 2 weekly over 4 weekly dosing. The mean chang-
es in the daily insulin use were significantly lower in the HF group at 6, 9
and 12 months (p=0.03; p=0.04; p=0.01, respectively) and significantly
lower in the LF group at 12 months (p=0.009) compared with the placebo
group which showed a progressive rise. There was a trend for increased
HbA1c levels in the placebo group, whereas change in the treatment
groups was minimal or values declined.
Conclusion: PI C19-A3 peptide immunotherapy in the dosing regimen
used was safe, well tolerated and free from any systemic hypersensitivity
or serious adverse reactions. Treatment with PI C19-A3 was associated
with reduced or stable daily insulin use, compared with apparent increase
in the placebo group. Furthermore, the stable insulin use in either of the
treated groups was not associated with poorer glycaemic control. This
phase 1b trial paves the route for future phase 2 trials in new-onset T1D
to examine effectiveness of PI C19-A3 on preservation of β cell function
and amelioration of T cell autoimmunity.
Clinical Trial Registration Number: EudraCT Number: 2007-003759-35
Supported by: DVDC (Diabetes Vaccine Development Centre)
Disclosure:M. Alhadj Ali: None.
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Early clinical development of the dual GLP-1/glucagon receptor ag-
onist SAR425899 and establishment of a population PK/PD model
K. Lindauer1, B. Göbel2, J. Tillner3, M. Posch4, L. Teichert5, C. Einig6,
M. Rimbault7, K. Bergmann1, S. Keil8, P.J. Larsen9, M. Lorenz10;
1DSAR DD Frankfurt, 2LGCR SDI Frankfurt, 3R&D Clinical Sciences/
CEP, Sanofi Aventis Deutschland GmbH, Frankfurt a. Main, 4Charité
Research Organisation, Berl in, 5R&D Clinical Sciences /
Biostat.&Progr. FF, 6R&D Clinical Sciences/CEP Operations, Sanofi
Aventis Deutschland GmbH, Frankfurt a. Main, Germany, 7SCP-CSO /
CSO Trial Ops Multiple UT, Sanofi SA, Chilly-Mazarin, France, 8R&D
DIAB Division / Projects, 9R&D Diabetes Division, 10R&D DIAB
Division / Translational Med. FF, Sanofi Aventis Deutschland GmbH,
Frankfurt a. Main, Germany.

Background and aims: GLP-1 agonists are well-established therapies
offering robust glycemic control associated with weight loss in patients
with T2DM. Clinical evaluation with a native dual GLP-1/glucagon re-
ceptor agonist, suggests a potential for superior weight loss over GLP-1.
SAR425899 is a novel single peptide with dual activity (GLP-1 & gluca-
gon receptor).
Materials and methods: Clinical development of SAR started with a
single dose (SAD) study followed by a combined multiple dose study
in healthy subjects (MAD-1) and T2DM patients (MAD-2,
NCT02411825). Studies were placebo controlled, randomized and
double blind. A pop PK/PD model using data from SAD, MAD-1
& MAD-2 was developed, focusing on predicting the effect of SAR
on FPG & body weight.
Results: SAD: 32 subjects were randomized to receive 1 out of 5 SAR
doses (10, 30, 50, 75 & 100 μg subcutaneously) or placebo. Drug
exposure & Cmax increased dose proportionally, mean half-life was
about of 11-17 h across doses. Glucose levels following a MMTwere
lowered by SAR at doses > 30 μg with a peak change at 75 μg
(AUC0-24h: -18.14 (SD 6.79) mmol h/L). Adverse Events related to
gastrointestinal disorders were reported most often. Heart rate in-
creased at doses > 50 μg. MAD-1: 40 subjects were treated with 1
out of 5 dose regimens (25 - 50 - 75, 50 - 75 - 100, 50 - 100 - 150, 60 -
120 - 180, 50 - 100 - 200 μg SAR) over 21 days including two
uptitration steps. FPG, PPG and BW were lowered at all doses with
maximal weight loss at highest dose (-6.4% vs. 0.7% for placebo).
Dose-dependent GI AEs were observed most frequently, increased
heart rate and a few cases of mild plasma level elevations of lipase
were noted for all dose groups. MAD-2: 36 overweight to obese sub-
jects with T2DM were receiving 1 out of 2 dose regimens, 30 - 60 - 90
or 60 - 120 - 180 μg SAR, over 28 days with uptitration after day 7
and 14. FPG, PPG, HbA1c and BW lowering was higher in both
treatment groups compared to the placebo group (FPG: -3.0 vs. -1.2
mmol/L; BW: -5.4 vs. -2.3 kg at high dose level). AEs were similar to
those observed in MAD-1 while heart rate elevation was less pro-
nounced. PK & PD: FPG & BW, were well described by the models
and subject-specific parameters were fitted (PK: CL=0.37-0.72 l/h;
V=6.5-12 l; Ka=0.12-0.23 1/h). Model predictions were confirming
measured experimental data (goodness of fit: r2=0.91-0.95).
Conclusion: SAR efficiently lower glucose and BWwhile being safe and
generally well tolerated except for occasional findings of GI side effects.
The PK/PD models are predicting the individual profiles of FPG & BW
and strengthen the glucose & BW lowering properties of SAR.
Clinical Trial Registration Number: NCT02411825
Supported by: Sanofi
Disclosure:K. Lindauer: Employment/Consultancy; Sanofi Aventis
Deutschland GmbH. Stock/Shareholding; Sanofi. Other; Studies were
funded by Sanofi.
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Pharmacological characterisation of MEDI0382, a glucagon/GLP-1
dual agonist for treatment of obesity and type 2 diabetes
A. Rossi1, J. Naylor1, S. Will2, N. Bhagroo2, M.A. Bednarek3, M.P.
Coghlan1, A. Konkar2, D.C. Hornigold1;
1Cardiovascular and Metabolic Disease, MedImmune, Cambridge, UK,
2Cardiovascular and Metabolic Disease, MedImmune, Gaithersburg,
USA, 3Antibody Discovery and Protein Engineering, MedImmune,
Cambridge, UK.

Background and aims: The endogenous peptide oxyntomodulin
(OXM), a glucagon-like peptide-1 (GLP-1)/glucagon dual agonist pep-
tide, decreases body weight in obese subjects by reducing appetite and
increasing energy expenditure. MEDI0382 is a synthetic GLP-1/glucagon
dual agonist peptide modified for extended half-life, characterized by an
optimum balance of agonist activity at the GLP-1 and glucagon receptors,
designed to achieve superior weight loss effect and glycaemic control.
Here we report on the pharmacological characterization of MEDI0382
in vitro and in vivo in wild type (wt) and GLP-1 receptor knock out
(GLP-1R KO) mice.
Materials and methods: Intracellular accumulation of the second mes-
senger cyclic AMP was measured in GLP-1 and glucagon receptor over-
expressing cell lines and physiologically relevant cell lines from different
species endogenously expressing these receptors. Functional assays in-
clude glucose-dependent insulin secretion (GDIS) in pancreatic beta cell
line (INS-1) and hepatic glucose output in primary hepatocytes. In vivo,
MEDI0382was acutely administered s.c. in wt andGLP-1RKOmice and
its effect on i.p. glucose tolerance test (GTT) and food intake were com-
pared to liraglutide. Glucose levels were also measured after mice were
pre-treated with somatostatin.
Results: In vitro data show that dual pharmacology of MEDI0382 at
GLP-1 and glucagon receptors is preserved across multiple species, with
its activity being slightly biased towards GLP-1 receptor and weaker at
the glucagon receptor (glucagon receptor/GLP-1 receptor relative potency
ratio = 0.2 as measured by cyclic AMP accumulation in presence of
physiological levels of plasma albumin). Importantly,MEDI0382 exhibits
similar potency as GLP-1 in the GDIS assay (1068±273 pM vs 1506±447
pM) and greater potency than OXM in the hepatic glucose output (83±28
pM vs 1954±1139 pM). In wt mice, a single subcutaneous administration
of MEDI0382 or liraglutide (3 nmol/kg) decreased glucose excursion
following an i.p. glucose challenge (AUC reduced by 52.8% and 26.1%
respectively). MEDI0382 (30 and 100 nmol/kg) or liraglutide (30
nmol/kg) also reduced food intake up to 24 hours by 17.5%, 26.9% and
33.7% respectively. The same treatments in GLP-1R KO mice did not
alter glucose disposal and food intake, suggesting that the acute metabolic
effect is solely driven by theGLP-1 activity ofMEDI0382. Glucose levels
measured after pre-treatment with somatostatin were increased by
MEDI0382 in GLP-1R KO mice, but this effect was absent in wt mice,
corroborating the balanced dual GLP-1/glucagon agonist activity of
MEDI0382, while the glucagon analogue IUB288 increased glucose
levels in both models.
Conclusion: The in vitro pharmacological profile ofMEDI0382 indicates
that its activity is biased towards the GLP-1 receptor over glucagon re-
ceptor. The relative potency at each receptor translates between
transfected and endogenous receptor systems and across species.
MEDI0382 acute effects on food intake and glucose disposal aremediated
solely by the GLP-1 component activity. Chronic administration of
MEDI0382 will be performed to determine the beneficial metabolic ef-
fects mediated by the glucagon activity residing in the peptide.
Disclosure:A. Rossi: None.
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YH25724, a novel long-acting GLP-1/FGF21 dual agonist provides
potent and sustained glycaemic control, body weight loss and lipid
profile improvement in animal models
H.N. Hong, J.H. Kim, H.H. Choi, D. Kim, S. Lim, M. Seo, M.K. Ju, J.Y.
Park, B.H. Choi, J.G. Kim, S.Y. Nam;
Yuhan Corporation, Seoul, Republic of Korea.

Background and aims: Targeting multiple metabolic pathways provides
better therapeutic potential compared to molecules targeting a single path-
way, because metabolic disorders are triggered by various complicated
factors. Glucagon-like peptide-1 (GLP-1) receptor agonists have been de-
veloped and approved for the treatment of type 2 diabetes given their benefit
from the glucose-dependent insulinotropic effects of GLP-1. Fibroblast
growth factor 21 (FGF21) is a promising drug candidate for the treatment
of metabolic diseases, which enhances insulin sensitivity. Thus, a comple-
mentary and synergistic therapeutic potential may be anticipated with a dual
agonist capable of delivering both GLP-1 and FGF21 agonism. However,
dual agonist should be rationally designed to provide balanced activity and
to reduce the GLP-1 related side-effects. YH25724 is a novel long-acting
dual agonist, which is an immunoglobulin Fc-fused protein comprising
GLP-1 variant and FGF21 variant. Here we report the characterization of
a novel long-acting GLP-1/FGF21 dual agonist, YH25724.
Materials and methods: In vitro activation of GLP-1 receptor was mea-
sured by cAMP formation in CHO cells stably expressing the human
GLP-1 receptor. In vitro activation of the FGF receptor and βKlotho
complex was measured by ERK phosphorylation in HEK293 cells stably
expressing human βKlotho. Pharmacokinetic characterization of
YH25724 was performed in mice and monkeys. Pharmacodynamic ef-
fects of YH25724 were investigated in db/db mice and low-dose
streptozotocin-treated mice fed with high-fat diet (HFD/STZ) by measur-
ing blood glucose levels and body weight change. The effects on body
weight loss and lipid profiles by YH25724 were investigated in diet-
induced obese (DIO) mice. Immunogenicity of YH25724 was assessed
using ex vivo T cell activation assays.
Results: YH25724 exhibited balanced in vitro activity for GLP-1 and
FGF21. GLP-1 activity of YH25724 was deliberately attenuated in order
to reduce side effects, while FGF21 activity was maintained to exert
beneficial metabolic outcomes. Based on PK data in mice and monkeys,
YH25724 has an optimal PK profile for once-weekly dosing in human.
After single subcutaneous injection in db/db mice and HFD/STZ mice,
YH25724 elicited rapid, potent, sustained and dose-dependent glucose-
lowering and profound weight loss compared to either single agonism
(GLP-1 or FGF21 agonist) or dulaglutide. Following repeat dosing in
DIO mice, YH25724 produced a synergistic effect with more potent
and sustained body weight loss compared to dulaglutide or single
agonism. In the adipose tissue of DIO mice, YH25724 induced UCP-1
and PGC1α expression, indicating that these effects may be due to in-
creased energy expenditure. YH25724 treatment also improved serum
lipid profiles with reduction of hepatic triglyceride contents.
Furthermore, ex vivo T cell activation assay results indicate that
YH25724 has a low potential risk for clinical immunogenicity.
Conclusion: Given these findings, YH25724, a novel long-acting, well-
balanced GLP-1/FGF21 dual agonist, has a complementary and synergistic
mechanism of insulin secretion and insulin sensitivity, which is well trans-
lated into a potent and sustained glycemic control with the additional ben-
efits of body weight loss and lipid profile improvement, indicating that
YH25724 may be the ideal therapeutic for the treatment of type 2 diabetes.
Supported by: Health Technology R&D Project through KHIDI, funded
by MOHW
Disclosure:H.N.Hong:Employment/Consultancy; Employee ofYuhanCo.
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CRISPR/Cas-9 engineered pancreatic beta cell lines can delineate the
pharmacology of novel dual GIPR/GLP-1R agonists
J. Naylor1, A.T. Suckow2, A. Seth1, D.J. Baker1, I. Sermadiras3, P.
Ravn3, R. Howes3, J. Li3, M.R. Snaith3, M.P. Coghlan1, D.C. Hornigold1;
1Cardiovascular & Metabolic Disease, MedImmune Ltd, Cambridge,
UK, 2Cardiovascular & Metabolic Disease, MedImmune LLC,
Gaithersburg, USA, 3Antibody Discovery & Protein Engineering,
MedImmune Ltd, Cambridge, UK.

Background and aims:Determining the relative activity of dual agonists
at their target receptors is challenging but essential for the development of
therapeutics. An innovative strategy for diabetes treatment uses dual-
agonists to target both glucagon-like peptide-1 (GLP-1) and glucose-
dependent insulinotropic polypeptide (GIP) receptors to enhance insulin
secretion. Our aim was to develop novel dual-agonists and evaluate their
activity in physiologically relevant β-cell lines.
Materials and methods: Clustered regularly interspaced short palin-
dromic repeat (CRISPR)/Cas9 endonucleases were used to ablate GIP
or GLP-1 receptors from the INS-1 832/3 pancreatic β-cell line.
Clonal cell lines confirmed as functional knock-outs in cyclic AMP
Homogeneous Time-Resolved Fluorescence (HTRF) accumulation
assay and glucose stimulated insulin secretin (GSIS) assays were
used to profile dual agonists before progression to an acute i.p.
GTT study. Wild-type (Glp1r+/+) and Glp1r knockout (Glp1r−/−)
littermates on a C57BL/6 background were fasted for 6 h before
receiving vehicle or dual agonist s.c. 2 hour prior to i.p. 2g/kg glucose
challenge. 24 hours prior to the glucose challenge mice received a s.c.
dose of GIP receptor antagonist (Gipg013) or isotype control anti-
body (NIP228). Blood samples were collected from tail vein for glu-
cose measurements. Statistical significance was assessed using a one
way ANOVA comparing vehicle to compound with a Dunnetts post-
hoc test (*p<0.05).
Results: Cyclic AMP production following GIP or GLP-1 receptor
activation was abolished in corresponding CRISPR/Cas9 knock-out
INS-1 cell lines. GSIS was also attenuated. Profiling dual agonist
molecules in knock-out cell lines allowed for clarification as biased
towards the GIP or the GLP-1 receptor, or with relatively balanced
potency. Dual agonist bias was confirmed in wild-type INS-1 cells
using GLP-1 or GIP receptor selective antagonists exendin (9-39)
and Gipg013 respectively. Dual agonists with balanced dual activity
in in vitro assays were progressed to i.p. GTT in wild-type and GLP-1
receptor knock-out mice. Dual agonists reduced glucose excursion
compared to vehicle control in wild-type mice demonstrating an im-
proved glucose disposal. In wild-type mice pre-treated with Gipg013,
a modest reduction in glucose excursion due to dual agonist was still
apparent despite GIP receptor blockade. In GLP-1 receptor knock-out
mice, dual agonists still improved glucose tolerance. In GLP-1 recep-
tor knock-out mice pre-treated with Gipg013, the effects of dual ago-
nists were completely attenuated, suggesting glucose excursion oc-
curs via activation of both GIP and GLP-1 receptors.
Conclusion: CRISPR/Cas9 engineered knock-out cell lines can be used
to profile pharmacological contributions of dual agonist molecules in
native expression systems where signalling pathways overlap. This has
allowed for the development of novel scaffolds for dual GIP/GLP1 ago-
nists. Preliminary data for a balanced dual agonist in an acute i.p. GTT
study shows activity at both GIP and GLP-1 receptors as predicted.
Activity at just one receptor compensates for the absence of signal
through the other receptor, suggesting balanced dual agonism is achiev-
able in vivo.
Disclosure: J. Naylor: None.
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PXL770, a novel direct AMPK activator, improves metabolic disor-
ders in a diet-induced mice model of obesity and diabetes
S. Bolze1, S. Bozec1, J. Roux2, M. Roden3,4;
1Poxel SA, Lyon, 2Biomeostasis SAS, Marseille, France, 3Institute for
Clinical Diabetology, German Diabetes Center, Leibniz Institute for
Diabetes Research at Heinrich Heine University Düsseldorf,
4Department of Endocrinology and Diabetology, Medical Faculty,
Heinrich Heine University Düsseldorf, Germany.

Background and aims: PXL770 directly activates adenosine
monophosphate-activated protein kinase (AMPK), an enzyme that regu-
lates cellular energy metabolism by inhibiting energy-consuming path-
ways and stimulating energy-producing pathways. Accordingly,
PXL770 could play an important role in the management of diabetes
and hyperlipidemia. The aim of this study was to assess the effect of
PXL770 on body weight, food intake and energy metabolism, in a mouse
model of obesity and type 2 diabetes.
Materials and methods: 5-week old C57BL/6J mice were fed during 10
weeks with a normal chow diet (NC) or a high-fat diet (HFD). HFD mice
were then orally treated for 5 weeks with PXL770 75mg/kg bid or a
vehicle. A pair-fed group, fed with the same amount of food than this
consumed in the PXL770 75 mg/kg bid group, received oral administra-
tions of vehicle during the same period of time. Body weight, food intake,
respiratory exchanges (indirect calorimetry), glycemia, oral glucose toler-
ance and fat mass were assessed during the study.
Results: PXL770 75mg/kg bid induces a rapid, marked and transient
caloric intake decrease and body weight loss, during the first 4 days of
treatment. The pair-fed group experiences the same body weight loss
during this period. From day 4 till the end of the treatment, the
PXL770 group experienced a steady body weight gain, whereas a
body weight gain increase was observed in the pair-fed-group despite
the same caloric intake as in the PXL770 group. This suggests that the
long-lasting effect of PXL770 on body weight loss is independent of
its effect on caloric intake. After 3 weeks of PXL770 treatment, an
increase in fat oxidation (+21%, p<0.01 vs vehicle) and a decrease in
CHO oxidation (-29%, p<0.01 vs vehicle) occur in comparison to
both the vehicle and the pair-fed groups. In parallel, a trend in total
energy expenditure increase was observed with PXL770 vs pair-fed
group. Additionally, PXL770 treatment induces a significant decrease
in 3h-fasted glycemia by contrast to the pair-fed animals that
remained hyperglycemic throughout the experiment. PXL770 after 4
weeks significantly improves glucose tolerance in HFD mice (-32%
vs pair-fed group, p<0.001). This improvement may be due to a calo-
ric intake-independent metabolic effect, since no benefit on glucose
tolerance was observed in the pair-fed animals, whereas they ingested
the same calorie amount as the PXL770-group. Consistently with the
results obtained on body weight, the HFD and the pair-fed groups
show a significantly increased adiposity when compared with NC-
fed group. PXL770 reduces the fat mass in relation with the fat oxi-
dation increase. The weight of two white adipose tissues (epididymal
and perirenal) was decreased by 53% (p<0.0001) for both adipose
tissue pads compared to the pair-fed group.
Conclusion: These results show that PXL770, in a model of diet-
induced obesity and diabetes, induces a weight loss by increasing
energy expenditure and fat oxidation, leading to a decrease in fat
mass. These effects may contribute to the improvement of basal gly-
cemia and glucose tolerance by PXL770 treatment. These results con-
firm the therapeutic potential of PXL770 for metabolic disorders, such
as type 2 diabetes.
Disclosure:S. Bolze: Employment/Consultancy; employment.
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Transient effect of glucokinase activator on beta cell proliferation
A. Nakamura1, K. Takahashi1, N. Kitao1, H. Miyoshi1, Y. Terauchi2, T.
Atsumi1;
1Hokkaido University Graduate School of Medicine, Sapporo, 2Graduate
School of Medicine, Yokohama City University, Japan.

Background and aims: Glucokinase activators (GKAs) stimulate both
insulin secretion and glucose utilization in the liver and have antidiabetic
efficacy in rodents. We have proposed that GKAs could improve glucose
metabolism and exert an effect on beta cell proliferation as well as beta
cell function. However, the results of recent clinical trials have shown that
some GKAs led to improvements in glycemic control that were not
sustained. Moreover, other reports showed that genetic activation of glu-
cokinase in beta cells, which initially triggered proliferation, led to beta
cell death. Therefore, a better understanding of the effect of glucokinase
activation on beta cell survival is needed to resolve the problem identified
in clinical trials. In the present study, we investigated the effect of GKA on
beta cell proliferation and changes in related gene expressions.
Materials and methods: C57bl/6J mice were fed standard chow until 8
weeks of age, and then given free access to either standard chow or
standard chow containing 0.04% GKA. After 1, 3 and 7 days, we com-
pared beta cell proliferation and mass in the two groups. The expression
levels of genes involved in beta cell proliferation and function, oxidative
stress and apoptosis were examined in isolated islets frommice before and
after 3 and 7 days of GKA treatment.
Results: Although there were no significant differences in body weight
between mice with or without GKA, the blood glucose decreased shortly
after GKA and the fed blood glucose level of mice with GKAwas signif-
icantly lower than that of mice without GKA until 7 days.
Immunohistochemical analysis revealed a significant increase in the
BrdU incorporation rate in mice with GKA compared with mice without
GKA after 3 days, although there were no differences between the two
groups after 1 or 7 days (after 1 day, 0.62 ± 0.13% without GKA, 0.48 ±
0.10%with GKA; after 3 days, 0.68 ± 0.14%without GKA, 1.84 ± 0.39%
with GKA, P < 0.05; after 7 days, 0.44 ± 0.17% without GKA, 0.61 ±
0.14% with GKA). There were no differences in beta cell mass between
the two groups after 1, 3 or 7 days. Real-time quantitative PCR showed
that Ki67, Irs2, Glut2 and Cyclin D1 mRNA levels were significantly
increased in the isolated islets from mice after 3 days of GKA treatment
compared with those before treatment. Moreover, the levels of expression
of genes for the reduced-form nicotinamide adenine dinucleotide phos-
phate (NADPH) oxidase complex such as p22phox and p47phox were
coordinately elevated in islets isolated from mice after 3 and 7 days of
GKA treatment in comparison with those before treatment. Similarly,
caspase3 mRNA level was significantly increased in the isolated islets
from mice after 3 days of GKA treatment compared with those before
treatment and tended to be increased after 7 days of GKA treatment.
Conclusion: The effect of glucokinase activator on beta cell proliferation
was transient. In pancreatic beta cells, augmentation of glucose signaling
by glucokinase activation could lead to an initial boost of beta cell prolif-
eration and later fueling of a vicious cycle of glucotoxicity that precipi-
tates beta cell failure.
Supported by: Japan Diabetes Foundation and Grants for young re-
searchers from JADEC
Disclosure:A. Nakamura: None.
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Large scale exome array meta-analyses identify multiple novel com-
mon, low frequency and rare coding variants associated with
glycaemic traits
S.M. Willems, on behalf of the MAGIC Investigators;
MRC Epidemiology Unit, University of Cambridge, UK.

Background and aims:Genetic risk loci for complex diseases and traits,
including type 2 diabetes and glycaemic traits, frequently contain several
genetically linked single nucleotide variants (SNVs) that can alter the
coding sequence or expression of one or more genes. Since the effects
of coding variants on the protein sequence can be exactly predicted, iden-
tification of trait-associated protein-coding SNVs may help to efficiently
identify transcripts that are directly involved in expression of the trait. Our
aim was to explore the role of coding SNVs in glycaemic traits.
Materials and methods: We investigated the association of 241,320
common (minor allele frequency (MAF)>5%), low frequency (MAF 1-
5%) and rare (MAF<1%) exome array variants with fasting glucose (FG),
fasting insulin (FI), 2-hour glucose (2hGlu) and HbA1c levels in up to
144,060 non-diabetic individuals of European (85%), African-American
(6%), South Asian (5%), East Asian (2%) and Hispanic (2%) ancestry
from up to 66 studies. We combined single variant results from linear
mixed models by fixed effect meta-analyses.
Results: Forty-three loci showed significant (P<2.07×10-7 for coding and
P<5×10-8 for non-coding variants) associations with FG, including 12
novel FG-associated loci, 50 loci (19 novel) associated with HbA1c, 16
(4 novel) with FI and 14 (5 novel) with 2hGlu. Among the lead SNVs at
novel loci, 21 were missense variants, including two low-frequency and
four rare SNVs. These included rare variants in ANKH and MAP3K15
associated with FG (ANKH: R187Q, MAF=0.4%, β= -0.19 mmol l-1,
P=5.7×10-10; MAP3K15: G838S, MAF=0.4%, β=-0.18 mmol l-1,
P=1.4×10-11). The rare exonic ANKH variant also maps to the vicinity
of a putative antisense lncRNA expressed in the adjacent intron in pan-
creatic beta cells, an alternative mechanism through which the variant, or
a variant in LD with it, might influence FG levels. A common missense
SNV in OBSL1 was associated with FI (E1273D, MAF=27.1%, β=0.02
log-pmol l-1, P=8.5×10-10) while two common missense SNVs in
SWAP70 (Q447E, MAF=38.3%, β=-0.01%, P=1.2x10-21) and
MLXIPL (A265V,MAF=11.7%,β =0.01%, P=6.2×10-9) were associated
with HbA1c. OBSL1 is implicated in 3-M syndrome, one of the
commonest primordial growth disorders which is associated with IGF1
resistance. SWAP70 has recently been implicated in coronary artery dis-
ease while MLXIPL maps to a known lipid-associated locus. A low-
frequency missense variant in DVL2, a locus previously implicated in
T2D in East Asian individuals, was associated with 2hGlu in individuals
of European and African ancestry (T535I, MAF=2.1%, β=0.20 mmol l-1,
P=4.1×10-11).
Conclusion: We identified novel coding variants across the allele fre-
quency spectrum associating with glycaemic traits, further unravelling
the genetic architecture and biology underlying these traits.
Disclosure:S.M. Willems: None.
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Genetically driven hyperglycaemia increases risk of coronary artery
disease separately from type 2 diabetes
J. Merino1,2, A. Leong2,3, B. Porneala3, D.C. Posner4, L. Masana5, J.
Dupuis4,6, J.C. Florez1,2;
1Diabetes Unit, Center for Human Genetic Research, Massachusetts
General Hospital, Boston, 2Programs in Metabolism and Medical
& Population Genetics, Broad Institute, Cambridge, 3Division of
General Internal Medicine, Massachusetts General Hospital,
Boston, 4Department of Biostatistics, Boston University School of
Public Health, USA, 5Research Unit on Lipids and Atherosclerosis,
Sant Joan University Hospital, CIBERDEM, Reus, Spain,
6National Heart, Lung, and Blood Institute's Framingham Heart
Study, USA.

Background and aims: Observational evidence suggests that individ-
uals with type 2 diabetes (T2D) have higher coronary heart disease
(CHD) risk. However, the putative role of hyperglycaemia per se on
CHD risk independently of the risk conferred by T2D as a whole
remains unclear. The incomplete overlap existing between genetic
associations with fasting glucose (FG) and T2D provides an avenue
to disentangle this relationship. We sought to test the hypothesis that
genetically raised FG increases CHD risk independently of the risk
conferred by T2D.
Materials and methods: We conducted a Mendelian randomization
instrumental analysis using summary-level statistics from the larg-
est meta-analyses of genome-wide association studies (GWAS) for
FG (n = 133 010 non-diabetic participants) and CHD (n = 63 746
cases / 130 681 controls). We excluded FG-increasing variants that
were also associated with T2D (P < .05) from the biggest GWAS
for T2D (n = 34 840 cases / 114 981 controls). We excluded
genetic variants with pleiotropic effects on other CHD risk factors
(blood lipids, blood pressure and body mass index) using summary
level results sourced from the largest GWAS meta-analyses con-
ducted to date for each trait. The main outcome was the estimation
of the risk of CHD. Instrument validation was conducted using
individual data from the Framingham Heart Study (n = 5113). All
datasets included participants that were predominantly of European
descent.
Results:We identified 12 independent FG-raising genetic variants. A
polygenic instrument comprising all FG-raising variants increased
CHD risk (odds ratio [OR], 1.43; 95% confidence interval [95%
CI], 1.14-1.68 per 1 mmol/L increase in FG, P < .01). The associ-
ation was preserved after excluding variants for heterogeneity and
pleiotropic effects on other CHD risk factors (OR, 1.33; 95% CI,
1.02-1.73; P= .03, per 1 mmol/L increase in FG). We confirmed that
genetically isolated FG did not increase T2D risk (OR, 1.05; 95%
CI, 0.90-1.22; P = .54). In the validation study, the 12 FG-raising
genetic instrument explained 5.03% of the proportion of variance in
FG.
Conclusion: Genetic predisposition to hyperglycaemia raises CHD
risk independently of T2D and other CHD risk factors. These find-
ings suggest that modulating glycaemia may provide cardiovascular
benefit.
Disclosure: J. Merino: Grants; Dr. Merino is partially supported by the
Daniel Bravo Foundation fellowship award.
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Characteristics of patients with low and high HbA1c variability in
type 2 diabetes
J.D. Noyes, E. Soto-Pedre, L.A. Donnelly, M. Lonergan, K. Zhou, E.R.
Pearson;
Division of Molecular and Clinical Medicine, University of Dundee, UK.

Background and aims: HbA1c variability is reported to be associat-
ed with increased risk of vascular events and mortality in patients
with type 2 diabetes (T2D). Short-term studies have been conducted
to determine the factors associated with increased glucose variabil-
ity. However, no studies have been carried out to determine the
factors associated with increased HbA1c variability over an extend-
ed time period. This study set out to identify factors that were as-
sociated with HbA1c variability over a 4-year period in a cohort of
over 10,000 patients with T2D.
Materials and methods:We conducted a retrospective observational
study on a Scottish (Tayside) population of T2D patients
(n=10,131). HbA1c readings were collected from the Scottish
Care Information- Diabetes Collaboration (SCI-DC) database be-
tween 1/1/2010 and 1/1/2014. Exclusion criteria: less than 4
HbA1c readings over the 4-year time period; T2D diagnosed after
1/1/2010; leaving the Tayside area before 1/1/2014 and death be-
fore 1/1/2014. The SD and CV of the HbA1c readings were calcu-
lated. A high variability group was defined as the top quartile of
the distribution; and low variability as the bottom quartile. A lo-
gistic regression analysis was then undertaken including the follow-
ing baseline predictors: sex, age, duration of diabetes (<2.5 years,
2.5-7 years and >7 years), treatment (diet, mono and dual therapy,
triple and insulin therapy), HDL-cholesterol (<1 mmol/l, 1.0-1.3
mmol/l and >1.3 mmol/l) and BMI (<25 kg/m2, 25-35 kg/m2 and
>35 kg/m2). The analyses were stratified by mean HbA1c for the
period into two groups: low HbA1c (<58 mmol/mol) and high
HbA1c (≥58 mmol/mol).
Results: Similar results were observed in both variability metrics
with SD giving a superior fit in the logistic regression model;
results are therefore presented for the SD. Treatment, independent
of other factors including duration of diabetes, had a big impact on
the risk of being highly variable with those on triple or insulin
therapy having nearly 10-fold increased risk of being highly vari-
able in the low HbA1c group (OR 9.86, p<0.001 compared to diet
treatment) and a 3-fold increased risk in the high HbA1c group
(OR 2.94, p=0.01). Whereas those treated with mono or dual ther-
apy were only 3 times more likely to be highly variable in the low
HbA1c group (OR 3.22, p<0.001). In addition increased HbA1c
variability was seen in men compared to women (low HbA1c
group OR 1.49 p<0.001; high HbA1c group OR 1.81 p=0.018);
with younger age (low HbA1c group OR 0.98 per year p<0.001;
high HbA1c group OR 0.97 per year p=0.012); and increasing BMI
in the low HbA1c group (OR 2.38, p<0.001). Relative to an HDL
<1.0 mmol/l, an increased HDL was protective, with those with an
HDL >1.3 mmol/l more likely to have low HbA1c variability in the
low HbA1c group (OR 0.55, p<0.001) and the high HbA1c group
(OR 0.40, p=0.007).
Conclusion: For poorly or well controlled patients, based upon their
mean HbA1c, the variability of the HbA1c around this mean is
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consistently increased with younger age, greater obesity, and lower HDL-
cholesterol. It is striking, although not surprising, that the HbA1c vari-
ability in well controlled insulin treated patients is far more than in pa-
tients treated with diet, or mono and dual therapy. Further work is required
to establish if HbA1c variability per se is causally associated with adverse
outcomes or whether the reported associations reflect our findings that the
group who are most variable are the groupwith the highest cardiovascular
risk factors.
Supported by: E.R.P. holds a Wellcome Trust New Investigator Award
Disclosure: J.D. Noyes: None.
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Prediabetes is associated with white matter atrophy: the
MAASTRICHT study
M.J.M. van Agtmaal1, A.J.H. Houben1, V. Verheggen1, N.C. Schaper1,
R.M.A. Henry1, S.J. Sep1, J.F.A. Jansen2, P.A. Hofman2, W.H. Backes2,
A. Koster3, C.D.A. Stehouwer1, M.T. Schram1;
1Internal Medicine, 2Radiology, 3Social Medicine, Maastricht University
Medical Center, Netherlands.

Background and aims: Type 2 diabetes mellitus (T2DM) is associat-
ed with brain atrophy and cerebral small vessel disease (CSVD), both
of which are believed to be microvascular in origin. Prediabetes has
been associated with microvascular dysfunction as well, however
information on the relation between prediabetes and brain atrophy
and CSVD is scarce. The aim of the present study was to evaluate
whether prediabetes and T2DM are both associated with brain atro-
phy and white matter hyperintensities (WMH), a proxy of CSVD, in a
population aged 40-75 years.
Materials and methods: We used cross-sectional data from The
Maastricht Study, a population-based cohort study with an
oversampling of T2DM (n for the present analysis=933, mean age
59.8 ±8.3, 45.8% female, 557 normal glucose metabolism (NGM),
146 prediabetes, and 230 T2DM). We determined white matter
hyperintensities, white matter (WM), grey matter (GM) and cerebro-
spinal fluid (CSF) volumes, relative to intracranial volume (ICV),
using automated segmentation of 3 Tesla MR T1, T2 and FLAIR
weighted images. NGM, prediabetes and T2DM were determined
by use of an oral glucose tolerance test and glucose lowering medi-
cation use, according to the WHO 2006 criteria. We used linear re-
gression analyses to assess the association between glucose metabo-
lism status and tissue volumes, and adjusted for age, sex, BMI, sys-
tolic blood pressure, total-to-HDL cholesterol ratio, and triglyceride
levels. Results are reported as standardized regression coefficients
(stβ) with 95% CI.
Results: Prediabetes and T2DM were associated with a smaller
WM volume after full adjustment. The stβ of WM volume was
-0.084[-0.010;-0.001], p=0.012 and -0.166 [-0.013;-0.005],
p<0.001. T2DM was associated with a smaller GM volume
(stβ=-0.095[-0.010;-0.002], p=0.008), while prediabetes was not
(stβ=0.023[-0.003;0.006], p=0.458). T2DM was associated with a
larger CSF volume (0.136 [0.005;0.013], p<0.001), while predia-
betes was not (0.040[-0.001;0.007], p=0.160). T2DM was associ-
ated with a larger WMH volume (stβ 0.123 [0.084-0.358],
p=0.002), while prediabetes was not (stβ 0.013 [-0.115;0.169],
p=0.709).
Conclusion: Prediabetes is associated with white matter atrophy, while
T2DM is associated with brain atrophy as indicated by both white and
grey matter atrophy and a larger CSF volume. T2DM is associated with a
larger WMH volume, while prediabetes is not. These data may indicate
that, in a middle-aged population, changes in the cerebral white matter
occur before onset of T2DM.

Supported by: EU, DutchMinistry of Economic Affairs, Weijerhorst foun-
dation, Limburg
Disclosure:M.J.M. van Agtmaal: Grants; Dutch Ministry of Economic
Affairs (grant 31O.041), European Regional Development Fund via OP-
Zuid, the Province of Limburg, Stichting De Weijerhorst.
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Primary care management of type 2 diabetes mellitus in Denmark,
Norway and Sweden: a long term observational study
K.I. Birkeland1, J. Bodegard2, F. Persson3, S.T. Knudsen4, K. Furuseth5,
M. Thuresson6, A. Lindh7, P.M. Nilsson8, M. Alvarsson9, M.E.
Jørgensen3, H.L. Gulseth1, J. Søndergaard10;
1University of Oslo, 2AstraZeneca, Oslo, Norway, 3Steno Diabetes
Center, Gentofte, 4Aarhus University, Denmark, 5Solli Klinikk,
Jessheim, Norway, 6Statisticon AB, Uppsala, Sweden, 7Åkersberga,
Sweden, 8Lunds Unversity, 9Karolinska University Hospital,
Stockholm, Sweden, 10University of Southern Denmark, Odense,
Denmark.

Background and aims:Despite similar health care infrastructure and
recommendations for treatment goals of type 2 diabetes (T2DM),
country specific differences in management of T2DM patients
might be reflected in differences in blood glucose and cardiovas-
cular risk factor control. The aim was to describe and compare
management of T2DM in primary care using electronic medical
records (EMR) data from Denmark (DK), Norway (NO) and
Sweden (SWE).
Materials and methods: EMR data were extracted from 60 primary care
clinics in DK, NO and SWE comprising all patients having a diabetes
diagnosis and/or prescription of any glucose lowering drug during 1995-
2015. Patients with T1DM and gestational diabetes were excluded.
Patient characteristics, laboratory- and prescribed drug data were analysed
annually from 1995 to 2015, and in more detail for the years 2005 and
2015, respectively.
Results: A total of 41,918 T2DM patients were identified in DK
(6443), NO (6818) and SWE (28,657). From 1995 to 2005 HbA1c
showed a considerable improvement and has since 2005 stabilized
except for in DK where a continuous improvement was observed
(Figure). Similar trends were also observed for systolic blood pressure
and LDL-cholesterol. In 2015, mean ages of the diabetes populations
were 64.5, 64.3 and 67.3 years in Denmark, Norway and Sweden,
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respectively; remaining stable from 2005. No gender differences were
seen (males 55.3, 54.9 and 56.1%, respectively). Mean HbA1c was
52.1, 57.1 and 58.4 mmol/mol, systolic blood pressure (SBP) 136.0,
137.8 and 135.8 mmHg, and low-density lipoprotein (LDL) 2.3, 2.8
and 2.8 mmol/l in the respective countries. Mean (95% CI) changes
from 2005 to 2015 were: HbA1c: -9.9 (-11.8 to -8.0), -1.7 (-3.3 to -0.2)
and +4.3% (3.2 to 5.3); SBP -4.4 (-6.6 to -2.3), -3.9 (-5.8 to -2.0) and
-7.6 (-8.2 to -7.1) mmHg; and LDL -0.46 (-0.54 to -0.38), -0.31 (-0.39
to -0.23) and -0.08 (-0.12 to -0.03) mmol/l for DK, NO and SWE,
respectively.
Conclusion: Treatment of type 2 diabetes seems to have improved
considerably in all three countries during the last 20 years regarding
control of blood glucose, blood pressure and cholesterol. However,
during the recent 10 years HbA1c has remained relatively unchanged
in Norway and Sweden, whereas in Denmark HbA1c continuously
improved. This may indicate a more proactive disease management in
Denmark, and also point out a potential areas of improvement in the
management of type 2 diabetes patients particularly in Norway and
Sweden.

Supported by: AstraZeneca
Disclosure:K.I. Birkeland: None.
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Trends in drug therapy for type 2 diabetes in Denmark from 1996 to
2014
M. Linnemann Jensen1, B. Carstensen1, F. Persson1, J. Bodegard2, M.E.
Jørgensen1;
1Steno Diabetes Center A/S, Gentofte, Denmark, 2AstraZeneca Nordic-
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Background and aims: Danish guidelines for treatment of type 2
diabetes (T2DM) follow international guidelines, with the most re-
cent update in 2014. The availability of new classes of glucose-
lowering drugs (GLD) has had an impact on the glucose-lowering
treatment practices of T2DM during the last few years. With access
to the national prescription register for the entire Danish population,
the aim was to map all GLD use (including combination therapy) by
Danish T2DM patients during 19 years.
Materials andmethods:Danish residents with a diabetes diagnosis in
the National Patient Register (NPR) or the Danish Adult Diabetes
Database (DADD) (excluding individuals diagnosed with type 1 di-
abetes); at least one GLD filled prescription in 1995-2014; or regis-
tered in the Danish National Diabetes Register (DNDR) were includ-
ed. Exclusion criteria were a filled prescription for a GLD, or appear-
ance in the NPR, DADD or DNDR before 30 years of age. Drug

exposure was calculated from the first fill of a prescription, and an
algorithm including information on daily prescribed dose was applied
to estimate duration of drug exposure.
Results: The study included 412,290 T2DM patients covering a total
of 3.0 million person-years between 1996 and 2014, from 80,735
individuals in January 1996 to 246,579 by end of 2014. Patients
(53.3% men) with median age 63.0 years IQR [52.6; 72.7] at study
entry were followed for a median of 6.0 years IQR [2.9; 10.9]. At
study entry, 47.0% were either retired or outside the workforce;
40.1% had lower secondary education as highest educational level;
53.1% were married, while 30.8% were either widowed or divorced.
By end of 2014, 180,572 (73.2%) T2DM patients were exposed to
one or more GLD, leaving 26.8% (n= 66,007) of the patients on no
GLD. Total exposure to one or more GLD was 2.1 million person-
years. Monotherapy with metformin accounted for 27.5% of person-
years exposed during the observation period, and other monothera-
pies accounted for 47.8% [Figure]. The most commonly used combi-
nation therapies in 2014 were metformin + insulin (6.1% of total
GLD exposure), metformin + sulfonylureas (SU) (6.3%) and metfor-
min + DPP-4 inhibitors (5.5%). From 1996 to 2014, the proportion of
T2DM patients on monotherapy with SU decreased from 51.0% to
3.7% of the T2DM patients on GLD. Exposure to therapy including
DPP-4, GLP-1 or SGLT2 covered 7.1% of total exposure to therapy
during the observation period. Of the 180,572 patients exposed to
GLD by end of 2014, 14.3% used DPP-4; 8.1% used GLP-1; and
0.7% used SGLT2.
Conclusion: During 19 years’ observation period, consistently one
in four Danish T2DM patients was untreated with GLD. Use of
insulin has decreased and use of SU has declined markedly. Use
of newer drugs like DPP-4 inhibitors and GLP-1 analogues have
increased since the introduction on the Danish market in 2007.

Supported by: AstraZeneca
Disclosure:M. Linnemann Jensen: Honorarium; AstraZeneca. Stock/
Shareholding; Novo Nordisk A/S.
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Automated diabetic retinopathy screening: large-scale study on con-
secutive patient visits in a primary care setting
K. Solanki1, M. Bhaskaranand1, S. Bhat1, C. Ramachandra1, J. Cuadros2,
M.G. Nittala3, S.R. Sadda3;
1Eyenuk, Inc.,Woodland Hills, 2EyePACSLLC, San Jose, , 3Doheny Eye
Institute, Los Angeles, USA.

Background and aims: Diabetic retinopathy (DR) is the leading
cause of new-onset blindness among working-age adults in the
western world. Vision loss due to DR is preventable by early di-
agnosis and intervention, and with the large and growing diabetic
population, fully-automated DR screening is becoming essential.
EyeArt is a computerized cloud-based DR screening system that
automatically analyzes multiple color fundus images captured dur-
ing a patient visit/encounter and provides a "refer" or “no refer”
screening recommendation for patients. A “refer” recommendation
is provided when the images indicate (i) moderate non-proliferative
DR (NPDR) or higher on the International Clinical Diabetic
Retinopathy (ICDR) severity scale and/or (ii) presence of surrogate
markers for clinically significant macular edema (CSME) defined
to be hard exudates within one disc of the macula. This study
evaluates the safety and efficacy of EyeArt version 2.0 for auto-
mated DR screening on a large set of 78,685 consecutive patient
visit/encounters obtained from the EyePACS DR telescreening pro-
gram covering over 300 primary care clinics across the United
States. We report the screening sensitivity, specificity, and area
under the receiver operating characteristic curve (AUROC)
measures.
Materials and methods: 78,685 consecutive patient encounters (to-
taling 627,490 images captured between January 2014 and
May 2015) were obtained from the EyePACS database without
any patient identification data, each with 1-38 images including
external eye images. The DR severity on the ICDR scale and indi-
cation of surrogate markers for CSME provided by EyePACS
graders was the clinical reference standard. Prevalence of encoun-
ters with moderate NPDR or higher or with surrogate markers for
CSME was 20.1% and prevalence of encounters with potentially
treatable DR (severe NPDR or proliferative DR) was 5.3%. EyeArt
analyzed these images and produced a "refer" or "no refer" screen-
ing recommendation for each patient. Encounters with fewer than
two gradable retinal images were automatically flagged as non-
screenable, given a “refer” recommendation, and included in the
performance analysis.
Results: EyeArt’s screening sensitivity was 91.7% (95%CI: 91.3%-
92.1%) and specificity was 91.5% (95%CI: 91.2%-91.7%). This cor-
responds to 19,728 “refer” recommendations (including 545
encounters flagged by EyeArt as non-screenable) and 1309 false neg-
atives out of which 95.3% had moderate NPDR and did not meet the
general treatment criteria. The AUROC was 0.968 (95%CI: 0.967-
0.970). The sensitivity for referring potentially treatable DR was
98.5% i.e. less than 0.08% of the 78,685 cases had potentially treat-
able DR not detected by EyeArt.
Conclusion: EyeArt v2.0 achieves high sensitivity for detecting
both referable DR and for potentially treatable DR at a high spec-
ificity making it both safe and effective for automated DR
screening.
Supported by: NIH EB013585
Disclosure:K. Solanki: Employment/Consultancy; Eyenuk, Inc. Grants;
NIH EB013585.
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Validation of automated diabetic retinopathy screening with the IDx-
DR device in the Hoorn Diabetes Care System
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Background and aims: Grading of retinal images is often performed by
graders, under supervision of an ophthalmologist. The subjectivity of this
grading method and the high workload ask for an automated grading
method. The aim of this study is to determine the accuracy of an auto-
mated retinopathy screening device in people with type 2 diabetes man-
aged in primary care.
Materials and methods: 1,371 Persons with type 2 diabetes treated by
the Hoorn Diabetes Care System, were included in the current study.
Image quality analysis and exam grading were provided by the IDx-DR
automated screening system and three retinal specialists (gold standard).
After the independent expert reviews were complete, the experts came
together for a consensus meeting to discuss cases without initial agree-
ment and discussed these cases until they achieved consensus. Diagnostic
accuracy of the IDx-DR device was compared to three retinal specialists
using sensitivity, specificity, positive predictive value (PPV) and negative
predictive value (NPV). Area under the receiver operating characteristic
curve (AUC) was calculated. Results are presented for referable diabetic
retinopathy (RDR) which was defined as EURODIAB≥2 and/or macular
edema, and vision-threatening retinopathy (VT) defined as EURODIAB
≥3 and/or macular edema. Inter-rater reliability of the three retinal experts
was estimated calculating sensitivity and specificity.
Results: Of the 1,371 persons included in this study 1,138 persons
(83.0%) had images of sufficient quality according to the three experts
compared to 938 persons (68.4%) according to the IDx-DR device, leav-
ing 898 persons (65.5%) available for analysis. According to the gold
standard, RDR was diagnosed in 22 persons (2.4%). The number of
persons diagnosed with VT was 14 (1.6%). The sensitivity, specificity,
PPV and NPV of IDx-DR for detection of RDR were 91%, 85%, 12%,
99% respectively. AUC was 0.94 (95% CI: 0.88 to 0.993). Using VT as
the outcome measure, sensitivity, specificity, PPV and NPV of IDx-DR
were 64%, 96%, 16%, 99%. The AUC was 0.91 (95% CI: 0.83 to 0.98).
Graders’ sensitivity and specificity were 72% and 99% respectively.
Conclusion: The automated grading method using IDx-DR for detection
of referable retinopathy is a valid method and can be used in primary care.
The high number of retinal images of insufficient quality may be due to
under-utilization of the immediate quality feedback feature incorporated
into the automated detection software and of the opportunity to dilate.

Disclosure:A.A.W. van derHeijden:Employment/Consultancy; cosultancy.
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A randomised controlled trial on the impact of financial incentives on
attendance at diabetic eye screening in London
G. Judah1, J. Valabhji2, L. Gunn3, P. Tyacke4, I. Vlaev5, D. King1, D.
King6, C. Bicknell1, A. Darzi1;
1Imperial College London, 2Imperial College Healthcare NHS Trust,
London, UK, 3Stetson University, DeLand, USA, 41st Retinal Screen
Limited, Sandbach, 5Warwick Business School, 6London School of
Economics and Political Science, UK.

Background and aims: The effectiveness of the UK national diabetic
eye screening programme depends on levels of uptake, and currently
has an attendance rate of 81%. Simple and cost-effective methods
are needed to increase levels of screening uptake. Financial incen-
tives can promote healthy behaviours, and there is evidence that
incentives are more effective at promoting infrequent behaviours
(e.g. vaccinations) compared to frequent behaviours (e.g. exercise).
Therefore, incentives may be an effective way to increase diabetic
retinopathy screening uptake. The primary outcome of this study
was to determine whether financial based incentives were effective
in increasing attendance at diabetic eye screening and secondly to
study the impact of two different incentive schemes, based on prin-
ciples from behavioural economics, on diabetic eye screening
uptake.
Materials and methods: Patients aged 16 or over, who had not
attended after invite to a diabetic eye screening appointment for two
years or more, were included in a three arm, randomised controlled
trial. Eligible participants were randomised to three conditions: 1.
Control condition (usual invitation letter) 2. Fixed incentive condi-
tion (usual invitation letter, including a voucher for £10 if they attend
their appointment) 3. Probabilistic incentive condition (invitation let-
ter, including a voucher for a 1 in 100 chance of winning £1000 if
they attend their appointment). The primary end point was attendance
at the diabetic eye screening appointment.
Results: 1051 participants were included in the study (control
N=435, fixed group N=312, probabilistic group N=304, according
to 1.4:1:1 randomisation ratio for maximum statistical efficiency).
7.82% of participants from the control group, 5.45% of partici-
pants from the fixed incentive group, and 3.29% of participants
from the lottery incentive group attended their appointment. When
combining both incentive groups, participants who received an
incentive were significantly less likely to attend their appointment
than those in the control group (Risk Ratio=0.56; 0.34, 0.92).
Those in the probabilistic incentive group were significantly less
likely to attend than those in the control group (RR=0.42; 95% CI
0.21, 0.84). There was no significant difference between atten-
dance rates in the fixed incentive or the probabilistic incentive
group (RR=1.66; 95% CI 0.77, 3.56). Subgroup analyses by de-
mographic factors showed no significant associations between at-
tendance and gender, those 65 years and under, those in the low-
est three index of multiple deprivation deciles, or distance from
screening location.
Conclusion: Those receiving financial incentives and particularly
those in the lottery condition were significantly less likely to attend
screening than those who received the standard invitation letter. It is
possible that being offered the incentive reinforces the view of pa-
tients that screening is painful or unpleasant, and therefore makes
them less likely to attend. The findings suggest that incentives should
not be used to promote screening in similar populations at risk of
diabetic retinopathy, and potentially also in other screening
programmes.
Clinical Trial Registration Number: ISRCTN14896403
Supported by: NIHR, Health Services and Delivery Research Programme
Disclosure:G. Judah: None.
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Retinal arteriolar and venular diameter are associated with diabetic
retinopathy in people with type 2 diabetes
E. Sandoval1, S. McLachean1, M. Strachan2, T. MacGillivray3, J.
Wilson1, J. Price1;
1Usher Institute of Population Health Sciences and Informatics, University
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Background and aims: Retinal vessels offer a direct and non-invasive
measurement of the human microcirculation. Quantitative assessment of
the retinal vascular parameters is a potentially precise and reliable method
of investigating retinal traits which have been linked with macro- and
microvascular diabetic complications such as cardiovascular disease
(CVD) and diabetic retinopathy (DR). In the general population, several
studies have consistently documented a relation between narrower arteri-
oles and hypertension and other retinal traits such as tortuosity have been
associated with ischaemic stroke. The purpose of this study was to deter-
mine the association of retinal vascular traits with DR in people with type
2 diabetes.
Materials and methods: We analysed 948 men and women aged 60 to
75 years with type 2 diabetes participating in the Edinburgh Type 2
Diabetes Study (ET2DS). DR cases were characterised according to
Early Treatment Diabetic Retinopathy Study (ETDRS) classification.
Retinal traits were measured from fundus photographs. The eye (right
or left) with the fundus photograph of better quality was analysed for each
subject using semi-automated image software (VAMPIRE 3.1). This soft-
ware generates the arteriole-to-venule ratio (AVR), the central retinal ar-
teriole equivalent (CRAE), central retinal venule equivalent (CRVE) and
arteriolar and venular tortuosity. We used logistic regression analysis to
assess the association of the retinal traits with DR, adjusted for covariates
(age, sex, duration of type 2 diabetes, glycosylated haemoglobin (HbA1c)
and smoking status).
Results: We included 615 individuals with no DR and 289 individuals
with mild to severe DR. A total of 44 subjects were excluded due to
incomplete data. As expected, we found an association of DR with male
sex (OR 0.71, 95% CI 0.52-0.97, p=0.035), HbA1c (OR 1.31, 95% CI
1.15-1.50, p<0.001]) and duration of diabetes (OR 1.04, 95% CI 1.02-
1.06, p<0.001). DR was also associated with CRAE and CRVE, even
after adjustment for the other co-variates (OR 1.04, 95% CI 1.00-1.08,
p= 0.03) and (OR 1.04, 95% CI 1.00-1.07, p=0.01), respectively. No
significant associations were found for the other retinal traits.
Conclusion: CRAE and CVRE may provide useful early markers of the
risk of DR. This will be investigated further in the prospective phase of the
ET2DS, when the baseline retinal traits measured in this project will be
analysed in relation to the development of DR over the subsequent 10 years.
Disclosure:E. Sandoval: None.
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Loss of visual acuity due to diabetic macular oedema arrives with
hastened annual decline in renal function
F. Ziemssen1, G. Bader2, F. Baschiera2, P. Margaron2, P.M. Paldánius2;
1Eberhard-Karl University, Tuebingen, Germany, 2Novartis Pharma AG,
Basel, Switzerland.

Background and aims: Diabetic nephropathy and retinopathy are long-
term microvascular complications affecting the quality of life and func-
tionality of an individual before ample loss of organ function. Diabetic
macular oedema (DME) and associated increased central retinal thickness
(CRT) is an indicator of progressive pathogenesis and amplified perme-
ability and leakage of plasma constituents. However, related clinical
symptoms do not necessarily correlate with less consistently assessable
diagnosis of loss of visual acuity (VA) in subjects with long-term diabetes,
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especially towards the lower range of the VA scale. We hypothesised that
the impaired retinal vascular functionality correlates, or at least coincides,
with the presence or risk of other microvascular complications such as
renal impairment. We explored the factors characterising the relationship
between renal function (reduced eGFR, proteinuria) and impaired retinal
function (reduced VA or increased CRT) in patients with DME.
Materials and methods: We pooled baseline data from 5 DME studies
which enrolled patients with VA <85 letters (corresponding to <20/40),
and applied a linear regressionmodel andmultivariable analysis including
baseline factors, VA, urine dipstick results and optical coherence
tomography-defined CRT (with 400 microns as cut-off value for categor-
ical analysis).
Results: Our cohort (n=1355, 59% men) comprised patients with mean
(±SD) HbA1c 7.8±3.65%, diabetes and DME duration of 14.1±9.50 and
1.8±2.54 years, respectively; age, 62.9±9.48 years; BMI, 28.4±5.36 kg/
m2; and best corrected VA 64.5±11.22 letters (best eye 70.7±11.34; worse
eye 58.3±12.97) and mean CRT of 431.98±137.04 microns. The mean
blood pressure (BP) was 138.0±14.50/78.4±9.49 mmHg, sitting pulse
75.9±10.99 bpm and eGFR 81.5±25.04 mL/min (MDRD). 48.8% had
an additional microvascular manifestation beyond DME. Most patients
(98%) received glucose-lowering therapies, 28% beta blockers and 65%
RAA blockers. Out of baseline factors only VA, BMI and age were sig-
nificantly associatedwith eGFR (r2= 0.17, p<0.001 for the overall model).
The modelled mean (±SEM) eGFR declined annually with age at a rate of
−0.87±0.07 mL/min/year (95% CI −1.00, −0.72, p<0.0001) and with
BMI −0.28±0.12 mL/min/BMI unit (95% CI −0.52, −0.03, p=0.0231).
One letter drop (mean VA loss for both eyes) corresponded to a reduction
of eGFR by 0.22±0.06 mL/min (95% CI 0.11, 0.34, p=0.0002). The
association was similar for the worse and best eyes (r2=0.170, p=0.008;
r2=0.191, p=0.0009, respectively) but not affected by sex, HbA1c, pulse
or sBP, regardless of the tested eye. Baseline CRT correlated only mod-
erately with VA (r2=0.107) and accordingly there was no association
between CRT and eGFR (adjusted for baseline factors, p=0.234).
Presence or absence of protein in urine (dipstick) occurred as frequently
in subjects with elevated CRT (greater than 400 microns) vs. those with
more normal CRT values.
Conclusion:Our exploratory analysis in patients with DME suggests that
concomitant retinal and renal microvascular complications are associated.
VA but also eGFR appears to describe a more continuous, fluctuating and
partially reversible condition. Impairment of VA secondary to DME
should prompt assessment of the renal function, while absence of protein-
uria does not predict lack of progression of the underlying retinal micro-
vascular complications.
Supported by: Novartis
Disclosure:F. Ziemssen: Employment/Consultancy; Alimera, Allergan,
Bayer Healthcare, Novartis. Lecture/other fees; Alcon, Alimera, Allergan,
Bayer Healthcare, Heidelberg Engineering, Novartis. Other; Allergan,
Novartis.
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Retinal microperimetry: a new tool for identifying type 2 diabetic
patients at risk of developing Alzheimer´s disease
A. Ciudin1,2, O. Simo-Servat3, G. Arcos4, I. Hernandez5, M. Boada5, J.
Mesa3, C. Hernandez1,2, R. Simo1,2;
1Endocrinology and Nutrition, Institut de Recerca Vall d’Hebron,
Universitat Autònoma de Barcelona (VHIR-UAB), CIBER de Diabetes
y Enfermedades Metabólicas Asociadas (CIBERDEM), Barcelona,
2Instituto de Salud Carlos III, Madrid, 3Endocrinology and Nutrition,
Institut de Recerca Vall d’Hebron, Universitat Autònoma de Barcelona
(VHIR-UAB), Barcelona, 4Ophthalmology Department, Sant Rafal
Hospital, Barcelona, 5Neurology, Fundació ACE. Barcelona Alzheimer
Treatment & Research Center, Barcelona, Spain.

Background and aims: There is an emerging association between
type 2 diabetes (T2D) and Alzheimer’s disease (AD) which has been

attributed to common signaling pathways. However, at present there
are no markers to identify T2D patients at risk of developing AD. As
the retina shares many anatomical and physiological features with the
brain, including embryological origin, it has been suggested that it
may provide an easily accessible and non-invasive way for examining
the pathology in the brain. The multifocal electroretinogram
(mfERG) is considered the gold standard procedure in the evaluation
of the retinal function, but due to its complexity is reserved only to
research studies. The retinal microperimetry is a simple, non-invasive
examination that in some aspects could be considered a surrogate of
the mfERG and can be easily used in the daily clinical practice. On
this basis, the aim of this study is to identify T2D patients at risk of
developing AD based on the assessment of retinal neurodegeneration
by means of retinal microperimetry.
Materials and methods: We have evaluated 94 consecutive T2D pa-
tients attended at the Memory Unit of our centre (40 patients affected
of AD, 35 patients with mild cognitive impairment (MCI) and 19
patients with subjective memory complaints (SMCs). All patients
were functionally literate, without severe auditory and visual abnor-
malities. Neuropsychological, neurological and psychiatric evalua-
tions, as well as a biochemical analysis were performed. Retinal
function was assessed by standard microperimetry (MAIA
microperimeter 3rd generation). Microperimietry, measures retinal
sensitivity as the minimum light intensity that patients can perceive
when spots of light stimulate specific areas of the retina. The standard
MAIA test covers a 10° diameter area with 37 measurement points.
The stimuli size is Goldmann III, background luminance is 4 asb and
maximum luminance is 1000 asb, with a 36 decibels (dB) dynamic
range. Brain neurodegenerative and functional changes were evaluat-
ed by MRI and 18-FDG- SPECT respectively.
Results: There was a significant difference in the retinal sensitivity
between the three groups: 17,79±6,71 in AD, 21,58±4,35 in MCI and
23,10±3,03 in SMCs (ANOVA, p< 0,01). The time of performance
was significantly higher in the AD and MCI groups than in the SMCs:
3,1±1,21 min in AD, 2,31±0,80 min in MCI and 1,68±0,36 min in
SMCs, (ANOVA, p<0.05). A direct correlation was observed be-
tween retinal sensitivity and the whole brain and cortex volumes, as
well as 18-FDG cerebral uptake.
Conclusion: The assessment of the retinal neurodegeneration by using a
non-invasive functional test (MAIA microperimetry) identified T2D pa-
tients with cognitive impairment. This test might be a useful tool for
screening cognitive impairment in diabetic patients.
Supported by: EFSD supported by Novartis
Disclosure:A. Ciudin: Grants; EFSD/Lilly Mental Health and Diabetes
Programme 2013.
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Specific phospholipids are differently associated to human visceral
and non-visceral adipose tissue depending on the inflammatory state
in the NUGAT Twin study
M.A. Osterhoff1,2, R. Schüler1, T. Frahnow1, J. Machann3,4, C. Klose5,
M.A. Surma5, K. Simons5, S. Hornemann1, M. Kruse1, A.F.H. Pfeiffer1,2;
1Clinical Nutrition, German Institute of Human Nutrition, Potsdam-
Rehbruecke, Nuthetal, German Center for Diabetes Research (DZD),
2Department of Endocrinology, Diabetes and Nutrition, Charité -
University Medicine Berlin, Campus Benjamin Franklin, 3Institute of
Diabetes Research and Metabolic Diseases (IDM) of the Helmholtz
Center Munich at the University of Tübingen, German Center for
Diabetes Research (DZD), 4Section of Experimental Radiology,
University Hospital Tübingen, 5Lipotype GmbH, Dresden, Germany.

Background and aims: The aim of the study was to correlate lipidomic
and secretory data as well as the amount of visceral and non-visceral
adipose tissue of human subjects during a high-fat diet to assign the
function of specific lipid metabolites.
Materials and methods: In the NUGAT-Study 46 healthy mono- and
dizygotic twin-pairs first were standardized for their nutritional behavior
by a carbohydrate-rich low-fat diet for 6 weeks, immediately followed by
an isocaloric high-fat diet for 1 week and additional 5 weeks. At each CID
periumbilical fat biopsies were taken for determination of gene expres-
sion. Plasma was measured for lipid metabolites and cytokines (ELISA).
The amount of visceral (VAT) and non-visceral (nVAT) adipose tissue was
determined by MRI.
Results: Phospholipid (PL) species like phosphatidylcholines (PCs),
phosphatidylethanolamines (PEs) and phosphatidylinositols (PIs) were
mainly correlated with the amount of VAT during the 3 CIDs (r=-0.166
to -0.429, p=0.035 to 1.9x10-8), while their lysoforms (LPLs) were main-
ly correlated with the amount of nVAT (r=-0.301 to -0.568, p=1x10-4 to
3.9x10-15). In people with CRP≥1 most of the LPLs decreased signifi-
cantly (LPE18:1 -0.13±0.05, p=0.021; LPC16:0 -9.76±-4.71, p=0.017),
while their concentrations didn’t change in people with CRP<1. In people
with CRP≥1, the majority of LPLs was correlated with VAT instead of
nVAT. For PL species those effects appeared largely vice versa. In people
with CRP≥1 most of the PL concentrations remained constant while they
increased in people with CRP<1 (PC33:1 0.60±0.56, p=0.038; PC36:2
39.29±10.08, p=7.56x10-7).
Conclusion: Our data demonstrate that high-fat diet induced inflamma-
tion might either be triggered or lead to a specific pattern of phospholipid
and lysophopholipid metabolism in association with their release and/or
deposition in VAT and nVAT. Low concentrations of LPLs appear to be
associated to higher inflammatory states, while higher concentrations of
PLs are paralleled by lower inflammation.
Clinical Trial Registration Number: NCT01631123
Supported by: BMBF
Disclosure:M.A. Osterhoff: None.

128
Serum ceramides are linked to lowmicrobiome richness and diabetes
risk in overweight and obese subjects
B.D. Kayser1,2, M. Lhomme1, E. Prifti1, M.-C. Dao1,2, J. Aron-
Wisnewsky1,2, MICRO-Obes Consortium, A. Kontush1,3, S.W.
Rizkalla1, I. Dugail1,2, K. Clément1,2;
1Institute of Cardiometabolism and Nutrition, 2Nutriomics, INSERM
UMR S U1166, 3Dyslipidemia, Inflammation, and Atherosclerosis,
INSERM UMR S U1166, Paris, France.

Background and aims: Low gut microbiome richess, i.e. low vs.
high metagenomic gene count (LGC vs. HGC), is associated with

dyslipidemia and insulin resistance; yet these lipid perturbations
are poorly understood. Ceramides (Cer), which can directly induce
insulin resistance, and sphingomyelins (SM) are important compo-
nents of the human lipidome, therefore we tested whether these
circulating sphingolipids were correlated with LGC and increased
diabetes risk.
Materials and methods: 49 participants (41 women, 8 men) had previ-
ously undergone extensive clinical phenotyping. Serum samples were
analyzed by HPLC-MS/MS to quantify 45 individual Cer and SM.
Employing quantitative shotgun metagenomics, participants were charac-
terized as LGC/HGC, and bacterial species abundanceswere quantified as
metagenomic species (MGS). Data were analyzed using non-parametric
statistics, and when appropriate, p-values were adjusted for the false dis-
covery rate (fdr).
Results: Confirming previous reports, Cer were inversely associated
with fasting (HOMA-S) and OGTT-derived (Matsuda Index) mea-
sures of insulin sensitivity (r=-0.31 and -0.32, p≤0.05). Cer were also
associated with fasting glucose (r=0.39, p=0.006) and the OGTT-
derived insulin-secretion-sensitivity-index-2 (r=-0.4, p=0.01), sug-
gesting lower beta cell function. Establishing a link with gut
dysbiosis, SM and Cer were elevated in LGC subjects by 13%
(p=0.03) and 30% (p=0.007), respectively (see figure). Longer acyl-
chain Cer, including Cer(d18:1-26:1) and Cer(d18:1-24:1), were the
most elevated molecular lipids. 44 MGS were decreased in LGC rel-
ative to HGC (fdr<10%). Numerous Cer but fewer SM were strongly
associated with the depletion of 9 MGS in particular (fdr<10%),
which consisted of firmicutes and a methanogen. Shotgun serum
metabolomics and analysis of the functional and metabolic capacities
of the metagenome provide further insights into the mechanistic link
between altered gut microbiota and elevated host Cer.
Conclusion: Our data establish a new link between gut microbiota rich-
ness, Cer, and diabetes risk in overweight/obese humans. If confirmed,
restoration of specific bacteria or pathways that regulate host Cer may
provide therapeutic targets for preventing the development of type 2
diabetes.

Clinical Trial Registration Number: NCT01314690
Supported by: ANR-MICRO-Obes, Fondation Coeur et Arteres, H2020-
EPoS
Disclosure:B.D. Kayser: Grants; Agence Nationale de la Recherche,
Association Fondation Coeur et Artères, Horizon 2020 (EPoS).

129
Regulation of lipolysis and adipose tissue signalling during acute
endotoxin-induced inflammation: a human randomised crossover
trial
N. Rittig1, E. Bach1, H.H. Thomsen1, S.B. Pedersen1, J.O. Jørgensen1, N.
Jessen2, M. Niels1;
1Department of Internal Medicine and Endocrinology, Aarhus University
Hospital, 2Research Laboratory for Biochemical Pathology, Aarhus,
Denmark.

Background and aims: Lipolysis is accelerated during the acute phase of
inflammation, a process being regulated by pro-inflammatory cytokines,
stress-hormones, and insulin. The intracellular mechanisms remain elu-
sive andwe therefore measured pro- and anti-lipolytic signaling pathways
in adipocytes after in vivo endotoxin exposure.
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Materials and methods: Eight healthy, lean, male subjects were investi-
gated using a randomized cross over trial with two interventions: i) bolus
injection of saline (Placebo) and ii) bolus injection of lipopolysaccharide
endotoxin (LPS). A 3H-palmitate tracer was used to measure palmitate
rate of appearance (Ra-palmitate) and indirect calorimetry was performed
to measure energy expenditures and lipid oxidation rates. A subcutaneous
abdominal fat biopsy was obtained during both interventions and subject-
ed to western blotting and qPCR quantifications.
Results: LPS caused a mean increase in serum free fatty acids (FFA)
concentrations of 90% (CI-95%: 37-142, p=0.005), a median increase in
Ra-palmitate of 117% (CI-95%: 77-166, p<0.001), a mean increase in
lipid oxidation of 49% (CI-95%: 1-96, p=0.047), and a median increase
in energy expenditure of 28% (CI-95%: 16-42, p=0.001) compared with
Placebo. These effects were associated with increased phosphorylation of
hormone sensitive lipase (pHSL) at ser650 in adipose tissue (p=0.03), a
trend towards elevated pHSL at ser552 (p=0.09) and cAMP-dependent
protein kinase A (PKA) phosphorylation of perilipin 1 (PLIN1) (p=0.09).
Phosphatase and tensin homolog (PTEN) also tended to increase (p=0.08)
while phosphorylation of Akt at Thr308 tended to decrease (p=0.09)
during LPS compared with Placebo. There was no difference between
protein or mRNA expression of ATGL, G0S2, and CGI-58.
Conclusion: LPS stimulated lipolysis in adipose tissue is associated with
increased pHSL and signs of increased PLIN1 phosphorylation combined
with a trend toward decreased insulin signaling. The combination of these
mechanisms appear to be the driving forces behind the increased lipolysis
observed in the early stages of acute inflammation.
Clinical Trial Registration Number: NCT01705782
Supported by: Aarhus University, Danish Council Strategic Research,
Lundbeck foundation
Disclosure:N. Rittig: None.

130
Intrahepatic lipid content is an independent predictor of circulating
CD36
S. Heebøll1,2, M.K. Poulsen2, M.J. Ørnstrup2, T.N. Kjær2, S. Nielsen2,
S.B. Pedersen2, H. Grønbæk1, A. Handberg3;
1Department of Hepatology, Aarhus University Hospital, 2Department of
Endocrinology and Internal Medicine, Aarhus University Hospital,
3Department of Clinical Biochemistry, Aalborg University Hospital,
Denmark.

Background and aims: The increased release of free fatty acids (FFAs)
from insulin-resistant adipose tissue is the first essential step for excessive
fat accumulation within hepatocytes. Indeed, circulating FFAs are the
major source of hepatic lipids in patients with in non-alcoholic fatty liver
disease (NAFLD), suggesting that the rate of influx of FFAs to the hepa-
tocytes is crucial for the development of steatosis. Membrane-bound
CD36 plays an important role in facilitating uptake of FFAs in hepato-
cytes, adipocytes and other cell types. CD36 is detectable in plasma and
circulating CD36 (sCD36) levels may be increased in NAFLD patients,
however details of sCD36 in NAFLD are yet unclear. We hypothesized
that sCD36 would be positively associated with intrahepatic lipid content
(IHL) rather than the level of obesity and the body composition in a large
NAFLD cohort.
Materials and methods:We investigated 111 patients with NAFLD and
33 normal or overweight controls. IHL was measured by MR-
spectroscopy; and subgroups of participants had a dual-energy X-ray
absorptiometry (n = 101), magnetic resonance imaging (n = 94, subcuta-
neous and visceral adipose tissue, SATand VAT) and liver biopsy (n = 28
NAFLD patients, of which 17 had a repeat biopsy after 6 months) per-
formed. Plasma sCD36 was measured by an in-house ELISA kit. Hepatic
CD36 expression was assessed by real-time PCR.
Results: NAFLD patients had elevated sCD36 levels compared to both
normal weight and overweight controls (0.68 (0.12 − 2.27) versus 0.48
(0.12 − 0.73) and 0.42 (0.1 − 1.18), p < 0.01). The sCD36 level correlated

with the IHL content (Spearman's rho = 0.30, p < 0.01). Further, plasma
sCD36 correlated with ALT levels (Pearson ρ = 0.30); HOMA-insulin
resistance (ρ = 0.24); HDL (ρ = −0.32); and plasma triglyceride (ρ = 0.44,
all p < 0.01). sCD36 and BMI were weakly correlated (ρ = 0.17, p = 0.04),
yet, we found no significant correlations between sCD36 and other mea-
sures of fat distribution. In contrast, we found a negative relation to VAT
(rho = −0.21, p < 0.05). In a multiple regression analysis, IHL was an
independent predictor of sCD36 (p < 0.02). sCD36 was significantly
correlated with hepatic CD36 mRNA expression in the 44 available spec-
imens (ρ = 0.42, p < 0.01).
Conclusion: Circulating sCD36 levels were elevated in NAFLD patients
and increased with the amount of intrahepatic lipid, insulin resistance and
plasma triglyceride levels. Further, IHL was an independent predictor of
sCD36. We report only a weak positive correlation between sCD36 and
BMI and a negative correlation between sCD36 and VAT. sCD36 corre-
lated with hepatic CD36 expression. This suggests that the excess sCD36
in NAFLD is derived from the liver and supports that CD36 is involved in
NAFLD development.
Clinical Trial Registration Number: NCT01464801, NCT01412645,
NCT01446276
Disclosure:S. Heebøll: None.
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Obesity paradox: increased adiposity plays beneficial role in PCSK9-
dependent uptake via VLDLR by visceral adipose tissue during
sepsis
E. Topchiy, J.H. Boyd, K.R. Walley;
Medicine, University of British Columbia, Vancouver, Canada.

Background and aims: Obesity is a major risk factor contributing to
mortality worldwide, but in certain conditions obesity may be a ben-
eficial factor. Evidence indicates that obese sepsis patients have lower
mortality and similar functional outcomes as normal weight patients.
This so-called “obesity paradox” suggests that excess adipose tissue
may cause the body to respond differently to acute infection together
with the immune response, leading to sepsis. Whether there is a true
relationship between increased adiposity and sepsis-induced outcome
is unknown. Our group showed that reduced function of PCSK9 also
improves outcome of sepsis. We hypothesized that PCSK9 inhibits
bacterial lipopolysaccharide (LPS) clearance in sepsis through viscer-
al adipose tissue (VAT).
Materials and methods: To mimic early stages of sepsis PCSK9-/-,
Ldlr-/-, Vldlr-/-, and WT C57BL/6J control mice were injected into a
tail vein with FITC-conjugated LPS (5mg/kg). Blood, liver and vis-
ceral fat tissue were collected at 1 and 6 hours after injection, and
fluorescence measured using confocal microscopy and plate reader.
Flow cytometry was used to access LPS clearance from blood plas-
ma. Immunobloting was used to assess gene expression. Human re-
combinant PCSK9 (50 ug/animal) or saline were injected into the tail
vein of Ldlr-/- mice, followed by FITC-LPS injection after 30 min for
1 hour.
Results: PCSK9-/- mice injected with FITC-conjugated LPS had 2.5
±0.3-fold (n=8) increase in LPS plasma clearance 6 hours after in-
jection, which was accompanied by 2.0±0.5-fold (n=8) increase in
LPS uptake by VAT compared to the WT. PCSK9 is a well-known
negative regulator of LDL clearance via downregulation of LDLR.
LPS can form complexes with LDL in the bloodstream, thus we
suggested LDLR-dependent mechanism of LPS uptake by adipose
tissue. Ldlr-/- mice had 2.3±0.4-fold (n=8) decrease in plasma LPS
clearance 6 hours post injection. However indicated inhibition of
plasma clearance was entirely explained by decreased hepatic uptake
of LPS, whereas no significant effect on LPS uptake by VAT was
observed. This suggested alternative route of LPS uptake in adipo-
cytes. Vldlr-/- mice had 3.3±0.6-fold (n=10) decrease in VAT uptake
of LPS 6 hours post injection, with no significant change in hepatic
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uptake, suggesting that VLDLR is a main mechanism of LPS uptake
in VAT. Using 3T3-L1 adipocytes treated with recombinant PCSK9
(3 μg/mL) we showed decrease in VLDLR levels (1.5±0.1 fold).
Finally, Ldlr-/- mice injected with recombinant PCSK9 prior to
LPS injection, had 2.0±0.2 (n=5) fold decrease in VAT, but not
hepatic LPS uptake.
Conclusion: We conclude that PCSK9 can affect outcome of sepsis via
regulation of novel VLDLR-dependent clearance of LPS by VAT. This
mechanism explains protective effect of obesity during sepsis.
Supported by: CIHR
Disclosure:E. Topchiy: None.
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Angiopoietin like protein 4 (ANGPTL4): a marker of alteration in
lipid metabolism, insulin resistance and ectopic fat accumulation
A. Gastaldelli1, M. Gaggini1, C. Rosso2, V. Dellla Latta1, M. Marietti2,
G. Caviglia2, F. Carli1, E. Buzzigoli1, D. Ciociaro1, M. Abate2, A.
Smedile2, G. Saracco3, E. Bugianesi2;
1Metabolism Unit, CNR Institute of Clinical Physiology, Pisa, 2Divisions
of Gastroenterology and Hepatology, Department of Medical Sciences,
3Department of Oncology, University of Turin, Italy.

Background and aims:Alteration in lipid metabolism is a benchmark in
the development of insulin resistance, type 2 diabetes and related cardio-
metabolic diseases. Angiopoietin like proteins (ANGPTL) are a family of
secreted glycoproteins present in tissues (liver, heart, muscle, adipose
tissue), macrophages and blood with pleiotropic effects on vascular cells,
stem cell biology, and lipid metabolism. Studies in animals and cell lines
have shown that ANGPTL4 is involved in the regulation of lipoprotein
lipase (LPL). In plasma, ANGPTL4 inhibits VLDL- and chylomicron-
triglyceride (TG) hydrolysis while in adipose tissue stimulates lipolysis.
However, the relationship between this secreted glycoprotein and lipid
metabolism in vivo in humans has not been studied. Since ANGPTL4 is
secreted in plasma, we wanted to explore if circulating ANGPTL4 might
be related with lipid dysfunction, ectopic fat accumulation and insulin
resistance (IR).
Materials and methods: We studied 54 non diabetic subjects (45 with
biopsy proven NAFLD and 9 without NAFLD; age and BMI ( 41±1.4 ;
27.5± 0.6). In all subjects we measured fasting hepatic glucose production
(EGP) and lipolysis (Ra glycerol) by stable isotope tracer infusions, ab-
dominal and hepatic fat by MRI, free fatty acid (FFA) concentration and
composition (by GCMS), indexes of IR (Adipo-IR FFA x Insulin ; Hep-
IR= EGPX Insulin) and of DeNovo Lipogenesis index (DNL=16:0/18:2)
that we correlated with plasma levels of ANGPTL4. Liver histology was
scored according to Kleiner.
Results: Circulating ANGPTL4 levels were increased with hepatic
fat (R=0.41, p=0.0064) and upper subcutaneous fat (R=0.44,
p=0.0045) but not visceral fat. Overall, ANGPTL4 correlated pos-
itively with plasma concentrations of FFA (R=0.49, p=0.0003), TG
(R=0.30, p=0.03), DNL index (R=0.45, p=0.0009), peripheral lipol-
ysis (R=0.28, p=0.04), Hep-IR (R=0.30, p=0.03) and Adipo-IR
(R=0.52 p<0.0001). ANGPTL4 was strongly associated with plas-
ma MCP-1 (R= 0.52, p=0.0001) that is a marker of macrophage
related inflammation. Moreover ANGPTL4 was significantly in-
creased with the degree of hepatic fibrosis (in Fib3-4 +24% in vs
Fib0-2; +60% vs CT) and hepatic inflammation (by 30% vs CT).
Multiple regression analysis showed that ANGPTL4 levels were
associated with the degree of fibrosis independently of BMI, AT-
IR and MCP-1.
Conclusion: Increased plasma levels of ANGPTL4 are markers of alter-
ations of both hepatic and adipose tissue lipid metabolism, whole body
and hepatic inflammation and liver damage.
Supported by: FP7/2007–2013 project FLIP under grant agreement no.
HEALTHF2- 2009-241762
Disclosure:A. Gastaldelli: None.
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Benefit of hepatic denervation on glucose disposal: a long term effi-
cacy study in a canine model of insulin resistance
G. Kraft1, M. Scott1, D.S. Edgerton1, E. Allen1, P.E. Williams2, B.R.
Azamian3, A.D. Cherrington1;
1Molecular Physiology and Biophysics, 2Surgical Science, Vanderbilt
University, Nashville, 3Metavention, Eden Prairie, USA.

Background and aims: Chronic consumption of a high fat high fructose
diet (HFFD) induces hepatic insulin resistance, abnormal glucose toler-
ance, and impaired β cell function in the dog. Enhancement of hepatic
glucose uptake by portal glucose delivery is lost in this model, but since
the latter appears to depend in part on the withdrawal of hepatic sympa-
thetic input, we hypothesized that hepatic denervation would improve
glucose tolerance in HFFD animals.
Materials and methods: Dogs were fed a HFFD for 4 months.
Animals were randomized to either a surgical hepatic sympathetic
denervation (HDN, n=5) or a sham surgery (SHAM, n=4) after one
month of HFFD. Glucose tolerance was assessed before surgery
(HDN-0 and SHAM-0) and at 4, 8 and 12 weeks after (HDN-4, -8
and -12 and SHAM-4 , -8 and -12). We performed an oral glucose
tolerance test (OGTT) with a gavage of 0.9 g of Polycose / kg and
measured glucose, insulin, glucagon and C-peptide at regular inter-
vals during the 3 hours following gavage. Data are expressed as the
area under the curve over 120min compared to the fasting value (Δ-
AUC) and were compared to a group of untreated chow-fed dogs
(CTR, n=8).
Results: There were no clinical issues attributable to the treatment of
any of the animals. Likewise, there were no histologic or hematologic
abnormalities noted. The HFFD-SHAM dogs gained 3.3 kg over the
course of the study, while the HFFD-HDN animals gained 3.2 kg (P =
0.81). Analysis of liver norepinephrine (NE) content at the end of the
study revealed over 98% denervation overall for the liver (individual
lobes values <15 ng of NE / g tissue) compared to the SHAM group
where values ranged from 316 to 658 ng of NE / g tissue. The HFFD
diet induced an abnormal glucose excursion before surgery in both
groups as indicated by the α AUC of glucose over the first 120 min
of the OGTT : 3215±352, 7926±1115 and 6333±1847 mg/120min/dL
respectively for CTR, HDN-0 and SHAM-0, values being signifi-
cantly different from CTR (P=0.02 for HDN-0 and 0.04 for SHAM-
0). After hepatic denervation in the HDN cohort, the defect observed
was reduced by 57% (HDN-4), 76% (HDN-8) and 65% (HDN-12).
Comparatively, the α AUC for plasma glucose in the sham-
denervated HFFD dogs did not improve over time. The excess hy-
perglycemia seen in response to the OGTT after HFFD (before sur-
gery) resulted in a greater increase in plasma insulin over that seen in
the chow fed controls (+21% and +52% for HDN-0 and SHAM-0
respectively, NS). That increase was similar in the sham cohort after
surgery (+23%, +37% and +60% for SHAM-4, -8 and -12, NS).
Surprisingly, although the glucose excursion was improved after
HDN, the insulin levels were the same or exceeded those seen prior
to HDN (+18%, +27% +49% compared to CTR for HDN-4, -8 and -
12, no significant difference).The C-peptide data confirmed these
observations. Neither HFFD nor HDN had any effect on the fall in
plasma glucagon.
Conclusion: The hyperglycemic defect induced by HFFD was in part
attenuated by hepatic sympathetic denervation and that effect persisted
for the 3 months of the study. Insulin secretion was maintained after
denervation, even though there was a lower glucose excursion, suggesting
that insulin beta cell function was enhanced by HDN.
Disclosure:G. Kraft: Other; Contract : Metavention.
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Hyperglycaemia-induced endoplasmic reticulum stress decreases
skeletal muscle insulin sensitivity
T.P.J. Solomon1, C.S. Shaw2;
1University of Birmingham, UK, 2Institute for Physical Activity and
Nutrition Research, Deakin University, Geelong, Australia.

Background and aims: Experimental hyperglycemia induces insulin re-
sistance, while the normalization of hyperglycemia can restore insulin
sensitivity. Therefore, it is likely that hyperglycemia directly impairs in-
sulin sensitivity and glucose metabolism; however, the mechanisms are
unclear. Since hyperglycemia is associated with endoplasmic reticulum
(ER) stress and since skeletal muscle ER stress is associated with insulin
sensitivity, we aimed to test the hypothesis that hyperglycemia reduces
skeletal muscle insulin sensitivity via an ER stress-related mechanism.
Materials and methods: We performed a clinical study whereby exper-
imental hyperglycemia was established in ten healthy subjects (age 56
±3years, BMI 31.3±1.2 kg/m2; mean±SE) for 24 hours and changes in
insulin sensitivity and muscle ER stress markers were determined. We
compared these changes to the same variables measured in ten age- and
BMI-matched type 2 diabetic patients (age 56±3 years, BMI 30.0±1.2 kg/
m2, HbA1c 6.84±0.21%) as a clinical model of chronic hyperglycemia.
Furthermore, we evaluated insulin-stimulated glucose uptake in C2C12
muscle cells exposed to normo- (5mM) vs. hyperglycemic (25mM) con-
ditions in the presence/absence of the chemical ER stress inhibitor
tauroursodeoxycholate (TUDCA).
Results: Inflammation (plasma interleukin [IL]-6; muscle tyrosine-185
phosphorylation of c-Jun N-terminal kinase [p-JNK]) and ER stress (mus-
cle serine-51 phosphorylation of eukaryotic translation initiation factor 2
alpha [p-eIF2α]) were greater in subjects with type 2 diabetes, who had
lower insulin sensitivity than healthy subjects (4.69±0.73 vs. 8.12±1.44
x103 μmol/kg/min/pM.mM; P=0.05). Hyperglycemia reduced insulin
sensitivity (5.08±1.08 vs. 8.12±1.44 x103 μmol/kg/min/pM.mM;
P=0.01) in the presence of elevated markers of inflammation (plasma
IL-6; muscle p-JNK) and ER stress (p-eIF-2α) in healthy subjects, but
without impairment in canonical insulin signaling or plasma membrane
glucose transporter type (GLUT)-4. In C2C12 muscle cells, TUDCA-
induced ER stress inhibition prevented hyperglycemia-induced IRS-1
Ser307 phosphorylation (TUDCA+25mM glucose vs. 25mM glucose:
1.73±0.28 vs. 6.07±0.33 x10-5 a.u.; P=0.02) as well as hyperglycemia-
induced reductions in GLUT4 protein (1.08±0.14 vs. 0.29±0.04 a.u.;
P=0.001) and insulin-stimulated glucose uptake (2341±348 vs. 1256
±282 x10-3 F/μg protein/min; P=0.04).
Conclusion: These findings indicate that hyperglycemia per se reduces
insulin sensitivity in skeletal muscle via an ER stress-related mechanism.
As such, reducing ER stress may provide a novel strategy to improve
glucose metabolism in states of chronic hyperglycemia.
Clinical Trial Registration Number: NCT01375270
Supported by: EFSD supported by AstraZeneca
Disclosure:T.P.J. Solomon: Grants; EFSD.
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Lack of inducible nitric oxide synthase prevents high fat diet-induced
adipose tissue fibrosis in mice
J. Jang1, S. Lee2, Y. Kang2, I.-K. Lee1, E. Koh2, K.-U. Lee2;
1Kyungpook National University School of Medicine, Daegu, 2Asan
Medical Center, University of Ulsan College of Medicine, Seoul,
Republic of Korea.

Background and aims: Fibrosis limits adipose tissue (AT) expandability
and promotes obesity-associated insulin resistance. Activation of the in-
ducible nitric oxide synthase (iNOS) has long been considered to be
involved in the pathogenesis of inflammation and fibrosis. Recent studies
have suggested that DNA damage is linked to adipose tissue inflamma-
tion and systemic insulin resistance, and that the p53 signaling pathway

can repress PGC-1α expression. In particular, NO has been shown to
increase p53 accumulation. This study was undertaken to examine the
possible role of iNOS activation in AT macrophages in the genesis of
AT fibrosis.
Materials and methods: Seven-week-old wild-type (WT) mice and
iNOS-/- mice were given HFD for 16 weeks. Histologic analysis and
the expression of inflammation- and fibrosis-related genes and mitochon-
drial biogenesis factors, and mRNA and protein levels of hypoxia-
inducible factor (HIF)-1α in epididymal AT were determined.
RAW264.7 cells or bone marrow derived macrophages (BMDMs) from
WTand iNOS-/- mice were treated with 10 ng/mL of lipopolysaccharide
(LPS), and the conditioned media were transferred to 3T3-L1
preadipocytes or primary preadipocytes. To examine the role of iNOS
activation, macrophages were cultured in media containing LPS with
30 μM of S-methylisothiourea (SMT), an iNOS-selective inhibitor. In
another set of experiments, 3T3-L1 preadipocytes were treated with the
NO donors, sodium nitroprusside or Deta-NONOate. Protein levels of
HIF-1α and phosphorylated p53 protein levels, and the mRNA expres-
sion of profibrogenic genes and PGC-1α were measured in
preadipocytes.
Results: HFD-induced glucose intolerance and insulin resistance were
attenuated in iNOS-/- mice, and iNOS-/- mice showed significantly less
inflammation and fibrotic changes in the eWAT. Both the mRNA and
protein levels of HIF-1α in AT were significantly increased in mice fed
the HFD for 16 weeks. In HFD-fed iNOS-/- mice, the HIF-1α transcript
levels were similar to WT, but the protein levels were significantly re-
duced, along with an increased expression of mitochondrial biogenesis
factors. NO produced by activated macrophages increased HIF-1α pro-
tein levels in cultured preadipocytes and reduced PGC-1α expression.
siRNA directed against p53 reversed NO-mediated changes in HIF-1α
protein and phosphorylated p53 protein levels, and PGC-1α mRNA
levels in preadipocytes. The phosphorylated p53 level was also signifi-
cantly elevated in the AT of wild-type but not iNOS-/- mice on a HFD.
Rosiglitazone treatment of preadipocytes reversed NO-mediated inhibi-
tion of mitochondrial respiration and decreased HIF-1α protein expres-
sion levels. NO also inhibited preadipocyte differentiation into mature
adipocytes and increased the frequency of cells with a profibrotic pheno-
type in preadipocytes
Conclusion: Our data show that NO produced by activated macrophages
induces p53-dependent PGC-1α suppression and mitochondrial dysfunc-
tion in preadipocytes and that this is responsible for the increased HIF-1α
protein stabilization, defective adipocyte differentiation, and increased
fibrogenesis These findings suggest that iNOS expression inmacrophages
plays a pivotal role in determining the preadipocyte fate. Interactions
between macrophage iNOS and preadipocytes may represent a novel
target for restoring healthy AT function.
Supported by: NRF-2006-2005412; 2009-0091988: K.-U.L
Disclosure: J. Jang: None.
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Hepatic hypomethylation and increased secretion of PDGFA links
chronic hyperinsulinaemia to liver disease in obese subjects with
diabetes
A. Abderrahmani1, L. Yengo1, M. Canouil1, S. Cauchi1, R. Caiazzo2, A.
Bonnefond1, F. Pattou2, P. Froguel1;
1CNRS 8199, 2Inserm 1190, Lille 2 University, France.

Background and aims: Insulin resistance is a key feature of obesity and
of T2D, but its contribution to non-alcoholic fatty liver diseases (NAFLD)
and its complications including, fibrosis and cancer is unknown. We in-
vestigated the liver methylome and transcriptome in European women
undergoing bariatric surgery.
Materials and methods: Liver samples were collected from European
women undergoing bariatric surgery (96 T2D cases and 96
normoglycemic controls matched for age and body mass index).
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Methylome and transcriptome were assessed using Infinium
HumanMethylation450 BeadChip arrays (Illumina) and HumanHT-12
v4.0 Whole-Genome DASL HT Assays (Illumina), respectively.
Immortalized Human Hepatocytes were used for hepatocyte model.
Gene expression and protein content was monitored by quantitative
real-time RT-PCR and Western Blotting experiments, respectively.
Secretion of PDGFAwas measured by ELISA.
Results: When we compared the methylome of T2D cases versus con-
trols, we identified only one genome-wide significant differentially meth-
ylated CpG site in PDGFAwhich encodes a marker of both fibrosis and
cancer. The average DNAmethylation at this site was 41.3% in T2D cases
and 60.3% in normoglycemic controls (p=2.5×10-8). Hypomethylation at
this site was associated with elevated PDGFA gene expression,
hyperinsulinemia, systemic insulin resistance and non-alcoholic
steatohepatitis (NASH). Moreover, increased PDGFA expression and de-
creasedmethylation in T2D cases were associated with liver fibrosis. This
association was replicated in other European liver samples. Mendelian
randomization confirmed a direct effect of fasting serum insulin levels
on PDGFA hypomethylation. In Immortalized Human Hepatocytes
(IHH), chronic hyperinsulinemia hampered insulin signaling and caused
a reduction of methylation at this PDGFA site and an increase in PDGFA
mRNA and protein levels. Exposure of IHH cells to chronic
hyperinsulinemia further increased PDGFA secretion. IHH culture with
blocking PDGFA antibodies improved insulin signaling induced by
hyperinsulinemia, suggesting an autocrine and negative role of PDGFA
in hepatocyte insulin signaling
Conclusion: These findings provide novel biological mechanism linking
chronic hyperinsulinemia to hepatic insulin resistance and liver compli-
cations of obesity and T2D. The data may open new avenues to treat
NAFLD associated complications in T2D.
Supported by: ERC advanced grant
Disclosure:A. Abderrahmani: None.
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A novel role of fibroblast growth factor 21 in activating pancreatic
islet autophagy in type 2 diabetes mellitus
T.W. Cheng, P.S. Leung;
School of Biomedical Sciences, The Chinese University of Hong Kong.

Background and aims: Autophagy is an intracellular degradation path-
way, which is promoted when cells are prepared to remove damaging
cytoplasmic components upon oxidative stress or protein aggregate accu-
mulation. Emerging studies point to the potential action of pancreatic islet
autophagy in controlling glucose and lipid metabolism, as well as the
progression to type 2 diabetes mellitus (T2DM). Recent researches have
shown the beneficial roles of fibroblast growth factor 21 (FGF21) in
regulating insulin sensitivity and glucose homeostasis; however, there
have been no reports to further elucidate the interaction between FGF21
and pancreatic islet autophagy. This study aimed to investigate into the
physiological role and the signaling pathways involved in FGF21-
stimulated autophagy in pancreatic islets.
Materials and methods: c57/BL6J mice were fed a standard diet or a
60% high-fat diet (HFD) for 12 weeks. Blood glucose level and body
weight were measured. Intraperitoneal glucose tolerance tests were per-
formed to assess glucose tolerance between these two groups. Pancreatic
islets were isolated from normal c57/BL6J and global FGF21 knockout
(KO) mice by intraductal injection of collagenase P. For ex vivo study,
isolated islets were cultured and exposed to different concentrations of
glucose (normal: 5.6mM; high: 28mM), palmitic acid (normal: 0mM;
high: 0.5mM) with/without FGF21 (100nM) or compound C (20μM,
AMPK inhibitor) for various time course. Real-time quantitative PCR
and Western blotting were performed for mRNA and protein expression
levels of targeted genes, respectively.
Results: HFD-treated mice showed increases in fasting plasma glucose
(9.02±0.53 vs 12.78±0.70, p<0.001), body weight (28.75±0.77 vs 44.87

±1.50, p<0.001) and impaired glucose tolerance (1484±120.0 vs 2251
±194.5, p<0.01). Interestingly, islet protein expression of FGF21 was
induced after HFD treatment (1.00±0.17 vs 1.58±0.12, p<0.05).
Meanwhile, protein expression levels of FGF21 (1.00±0.06 vs 1.64
±0.04, p<0.001) and LC3-II (marker of autophagy; 1.00±0.05 vs 2.32
±0.39, p<0.05) were induced in mouse islets treated with high concentra-
tions of palmitic acid and glucose, while phosphorylation of AMPK was
reduced (1.00±0.19 vs 0.31±0.12, p<0.05), compared with the respective
controls. In addition, induction of LC3-II protein expression was reduced
in islets isolated from FGF21 global KO mice (1.00±0.12 vs 0.71±0.08,
p<0.05). Furthermore, exogenous administration of FGF21 diminished
phosphorylation of AMPK (1.00±0.26 vs 0.64±0.10, p<0.05), and stim-
ulated protein expression of LC3-II (1.00±0.09 vs 1.85±0.16, p<0.001).
Consistently, compound C significantly induced islet autophagy, as re-
vealed by increased protein expression of LC3-II (1.00±0.05 VS 1.86
±0.18, P<0.01). Meanwhile, the effect of FGF21 on activating islet au-
tophagy was blunted by exposure to high concentrations of glucose and
palmitic acid, of which this effect might be due to suppressed mRNA
expression of islet beta-klotho (1.00±0.14 VS 0.50±0.08, P<0.05), a co-
factor of FGF21, and FGF receptor 1 (1.00±0.07VS 0.32±0.07, p<0.001).
Conclusion: These data indicate that glucolipotoxicity-induced FGF21
activation mediates islet autophagy, which is dependent on AMPK inhi-
bition. Our findings provide a scientific basis for FGF21 activation or the
use of FGF21 analogues, as being therapeutic target for obesity-related
T2DM.
Supported by: Hong Kong Research Grants Council (Ref. # CUHK
14107415)
Disclosure:T.W. Cheng: Grants; Hong Kong Research Grants Council
(Ref. # CUHK 14107415).
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Decreased circulating bone morphogenetic protein (BMP)-9 levels in
patients with type 2 diabetes is a signature of insulin resistance
J. Chen1, L. Li1, G. Yang2;
1Key Laboratory of Diagnostic Medicine (Ministry of Education) and
Department of Clinical Biochemistry, 2Department of Endocrinology,
the Second Affiliated Hospital, Chongqing Medical University, China.

Background and aims: Bone morphogenetic protein 9 (BMP-9) has
been demonstrated to improve glucose homeostasis in diabetic mice.
However, no report has demonstrated any relationships between circulat-
ing BMP-9 levels and insulin resistance (IR) or T2DM in humans. The
aim of the objective of the study was to (1) determine circulating BMP9
levels in patients with T2DM and control subjects, (2) examine the rela-
tionship of BMP9 and conventional marker of insulin resistence, and (3)
examine BMP9 changes with interventions modulating insulin resistence.
Materials and methods: One hudrded and fifty eight subjects with
T2DM and 121 healthy controls were recruited for a series of cross-
sectional and interrventional studies. The oral glucose test ( OGTT) and
the euglycemic- hyperinsuliemic clamps (EHCs) were performed to as-
sess glucose tolerance and insulin sensitivity. Circulating BMP9 was
measured with ELISA kit. Plasma glucose and HbA1c were measured
by the glucose oxidase method and HPLC, respectively. Plasma insulin
was detected by radioimmunoassay. Plasma TC, LDL, HDL, and TG
were analyzed enzymatically using an autoanalyzer. The percentage of
body fat (FAT%) was determind by bioelectrical impedance. The area
under the curve for glucose (AUC glucose) and insulin (AUC insulin)
during the OGTT was calculated gemetrically using the trapezoidal rule.
The ROC curves of BMP9 was analyzed to investigate the predictive of
BMP9 for insulin resistance. Acute insulin resistence which was induced
by lipid infusion for 2 h in 20 healthy volunteers, a 4-hour EHC was
performed. Muscle and fat biopsies were obtained for real-time RT-PCR
and Western blot analysis. The effect of a GLP-1 receptor agonist
(PEX168) on circulating BMP-9 was investigated in a 24-week treatment
trial.
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Results: Circulating BMP-9 levels were lower in patients with nT2DM
than that in normal subjects. Circulating BMP-9 were inversely associated
with TG, TC, LDL, HDL, HbA1c, FBG, 2-h OGTT, FAT%, FIns , 2hIns
and HOMA-IR. Multivariate regression analyses showed that FFA
(r=0.376; P<0.001) and AUGglucose (r= 0.432; P<0.001) were indepen-
dently related factors influencing BMP-9 levels. Both hyperinsulinemia
and lipid infusion decreased circulating BMP-9 levels. BMP-9 mRNA
expression in T2DM patients was markedly decreased by 70.6% in mus-
cle and 74.7% in adipose tissue compared with that in healthy subjects
(both P < 0.01). BMP-9 protein expressions in both muscle and fat were
also markedly decreased in T2DM patients compared with control sub-
jects (by ~ 2.55-fold for muscle and ~ 2.43-fold for fat; both P <0.01). The
ROC curve analyses revealed that the best cutoff value for circulating
BMP-9 to predict T2DMwas 56.2 ng/L (sensitivity 60.3% and specificity
67.3%), and to predict IR was 44.7ng/L (sensitivity70.3% and specificity
53.9). Circulating BMP-9 levels did not change as a result of PEX168
treatment, but were lowered by a placebo.
Conclusion: Circulating BMP-9 is reduced in T2DM and is associated
with insulin resistence, making it a potential biomarker of insulin resis-
tance in humans.
Clinical Trial Registration Number: ChiCTR-OCS-13003185
Supported by: NSFC (81500666)
Disclosure: J. Chen: None.
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Glycine and insulin autocrine signalling in human pancreatic beta
cell
R. Yan-Do, E. Duong, J.E. Manning-Fox, X. Dai, K. Suzuki, S. Khan, A.
Bautista, M. Ferdaoussi, J. Lyon, X. Wu, S. Cheley, P.E. MacDonald, M.
Braun;
Pharmacology, University of Alberta, Edmonton, Canada.

Background and aims: Insulin is secreted from pancreatic islet β-cells
and is regulated by nutrients, circulating hormones, and neurotransmitters.
Glycine is an inhibitory neurotransmitter and recent metabolic studies
identify glycine as a potential biomarker of type 2 diabetes (T2D) risk.
A strong correlation exists between plasma glycine concentrations and
insulin sensitivity, glucose disposal, and obesity. The mechanism for gly-
cine’s action in diabetes is unknown.
Materials and methods: Human islets were isolated in the Alberta
Diabetes Institute Islet Core and the Clinical Islet Laboratory at the
University of Alberta from donor organs. Electrical recordings and calci-
um imaging was performed on dispersed human islets from healthy do-
nors and donors with T2D. For studying glycine secretion from single β-
cells, (auto-) synapses were created by transfecting cells with plasmids
encoding the mouse glycine receptor α1 subunit.
Results: Glycine receptors were identified on both α and β cells in
humans and quantitative immunofluorescence determined that glycine
receptor expression is decreased in T2D islets (from 480±35 average pixel
intensity [PI] in non-diabetic donors to 309±24 averge PI in T2D donors).
Application of 0.3mM glycine was found to produce 27±6pA/pF current
in healthy humanβ cells whereas it was significantly lower in T2Dβ cells
(16±2pA/pF). Downstream of the receptors, application of 0.3mM gly-
cine resulted in depolarization of β cells (16±6mV), elevation of intracel-
lular calcium (0.06±0.01 arbitrary units), and stimulation of insulin secre-
tion. Interestingly, glycine receptor activity was increased by exogenous
insulin (10uM by 56.0±0.2% and 100nM insulin in a similar manner) in a
PI3 kinase sensitive manner. However, this effect was completely lacking
in T2Dβ cells.β cells were observed to secrete glycine from vesicles and
within the islet the clearance of extracellular glycine is mediated by gly-
cine transporters that we have identified in human islets both by immu-
nofluorescence and functionally by replacement of extracellular Na+ with
Li+ which demonstrated a doubling of endogenous glycine signalling
(from 18±6 to 42±6 ms).
Conclusion: Here we have evidence that glycine acts directly on glycine
receptors in human pancreatic islets to stimulate insulin secretion.
Pancreatic β-cells are directly involved with the clearance, storage, and
release of glycine to produce a positive feed-forward effect on insulin
secretion. Furthermore insulin autocrine feedback in human β-cells fur-
ther amplifies the glycine response. Finally, individuals with T2D dem-
onstrate a reduced glycine receptors expression and insulin is unable to
promote an enhanced glycine response.
Supported by: ADI
Disclosure:R. Yan-Do: None.
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Biased agonism alters GLP-1 receptor trafficking and glucose
homeostasis
B. Jones1, T. Buenaventura1, B. Owen1, I.R. Corrêa Jr2, P. Johnson3, D.
Bosco4, S.R. Bloom1, G.A. Rutter1, A. Tomas1;
1Imperial College London, UK, 2New England Biolabs, Inc, Ipswich,
USA, 3University of Oxford, UK, 4University of Geneva, Switzerland.

Background and aims: Exendin-4 (Ex4) is a glucagon-like peptide-1
(GLP-1) mimetic used to treat type 2 diabetes. Binding of Ex4 to the
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GLP-1 receptor (GLP-1R) rapidly results in G-protein activation, β-
arrestin recruitment, and receptor internalisation into the endocytic path-
way. Each of these events has been implicated in signalling to insulin
secretion in beta cells, but their precise roles remain incompletely under-
stood. We therefore sought to develop peptide analogues of Ex4 with
differing biases between G-protein activation and β-arrestin recruitment,
which might 1) facilitate further understanding of GLP-1R trafficking and
signalling in beta cells, and 2) be useful therapeutically.
Materials and methods: The effect of mutating specific residues within
Ex4 on GLP-1R-induced cAMP production and β-arrestin2 recruitment
was measured in GLP-1R-expressing Chinese hamster ovarian cells.
Agonist-induced GLP-1R trafficking was investigated by confocal and
FACS analysis in mouse insulinoma MIN6B1 cells stably expressing
SNAP-tagged GLP-1R, labelled with membrane-permeable or imperme-
able, cleavable, SNAP-tag fluorescent probes, and by electron microsco-
py with a membrane-impermeable biotinylated SNAP-tag probe followed
by gold-conjugated streptavidin. Insulinotropism of biased agonists was
investigated in rat insulinoma INS-1 (832/3) cells and human islets.
In vivo glucose lowering was measured after a single intraperitoneal in-
jection of agonist in hyperglycaemic high fat fed C57BL/6J mice.
Results: Substitution of L-His to D-His at position one of Ex4 generated
an agonist (“ex4-dHis1”) with 5-fold bias for cAMP production over β-
arrestin2 recruitment (ΔlogRA 0.72, 95% CI 0.47-0.96, n=6). Ex4-dHis1
100nM induced significantly less surface SNAP-GLP-1R loss than Ex4
100nM after overnight incubation (residual surface receptor 87% vs. 61%,
percentage of vehicle control, p<0.01, n=3-4), most likely as a result of a
reduced rate of internalisation (37% vs. 96% after 1h agonist exposure) as
recycling rates were similar (9% vs. 11% over 30 min). Ex4-dHis1 in-
duced greater insulin secretion than Ex4 in INS-1 (832/3) cells (insulin
stimulation index [ISI] 1.84 vs. 1.32, p<0.01, n=6) and in human islets
(ISI 1.67 vs. 1.34, p<0.05, n=3). Finally, glucose lowering in mice over
24h was greater with 100 ug/kg of Ex4-dHis1 compared to same dose of
Ex4 (glucose AUC 101.9 vs. 132.2 mM.hr, p<0.05, n=6-7).
Conclusion:A single amino acid switch to the N-terminal of Ex4 induced
significant agonist bias to favour G-protein signalling over β-arrestin
recruitment, resulting in marked differences in GLP-1R trafficking and
improved biological activity, both in vitro and in vivo. These findings
suggest 1) a key role for β-arrestins in stimulating GLP-1R
internalisation, and 2) GLP-1R-induced signalling to insulin secretion
originates primarily at the plasma membrane rather than the endosome.
Further experiments to define the role of β-arrestins in GLP-1R
desensitisation and trafficking are underway.
Supported by: MRC, Wellcome Trust, Royal Society, BBSRC, NIHR, IMB,
EU FP7
Disclosure:B. Jones: None.
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Role of circular RNAs in the control of beta cell functions
L. Stoll, R. Regazzi;
Department of Fundamental Neurosciences, University of Lausanne,
Switzerland.

Background and aims: There is already strong evidence, that different
types of non-coding RNAs, including microRNAs and long non-coding
RNAs, are key players in the regulation of β-cell functions and in the
development of diabetes. However, the role of the newly discovered class
of circular RNAs (circRNAs) remains unknown.
Materials and methods: We used microarrays and RNA-sequencing
approaches to identify circRNAs present in samples of insulin-secreting
cell lines and pancreatic islets. We amplified by real-time PCR and se-
quenced several of them to verify their expression and then analysed their
role in the regulation of insulin secretion, cell proliferation and apoptosis
by specifically modifying their expression level. All data are expressed as
the mean ± SD and were analysed either by two-tailed Student’s t-test or
by one-way ANOVA.

Results: We identified thousands of circRNAs expressed in the mouse
and rat β-cell lines MIN6B1 and INS832/13, respectively, as well as in
human, rat and mouse islets. One of these transcripts, ciRS-7, is particu-
larly interesting because it is selectively expressed in brain and islets, and
possesses more than 60 binding sites for miR-7, one of the most abundant
microRNAs expressed in β-cells. miR-7 has been proposed to inhibit
proliferation of β-cells by decreasing the level of several components of
the mTOR signaling pathway. In agreement with these observations, we
found that the overexpression of human ciRS-7 mimics the effect of anti-
miR-7 and increases proliferation of MIN6 cells by 60% (N4, p = 0.02).
Furthermore, we identified the circular isoform of HIPK3 exon 2
(circHIPK3) as one of the most abundant circRNAs expressed in mouse
and human islets. We were able to inhibit circHIPK3 expression in MIN6
cells by 80% (N7, p < 0.0001) using a siRNA directed against the
circularised splice junction. CircHIPK3 knockdown resulted in a decrease
in glucose-stimulated insulin secretion by 38% (N7, p = 0.02) and in a
reduction of 54% of the insulin content (N7, p = 0.01). In addition,
circHIPK3 was found to be necessary for β-cell survival, as its inhibition
significantly increased apoptosis of MIN6 cells by 87% (N4, p = 0.045).
To elucidate the mechanism of action of this particular circRNA, we
analysed by microarray the global impact of circHIPK3 silencing on gene
expression. In line with the observed phenotype, pathway analysis of the
down-regulated genes revealed an enrichment for genes involved in insu-
lin secretion and PI3K/AKT signaling. The changes of some of the key
genes were then confirmed by quantitative PCR: AKT1was decreased by
54% (N3, p = 0.004), MTPN by 50% (N3, p = 0.037), SLC2A2 by 65%
(N3, p = 0.01) and eIF2B1 by 65% (N3, p = 0.001).
Conclusion: Our data indicate that circRNAs are important regulators of
β-cell functions and suggest that alterations in the expression of these
newly discovered class of RNAs may potentially contribute to the devel-
opment of diabetes.
Supported by: Swiss National Science Foundation, FFRD
Disclosure:L. Stoll: None.
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Activation of the alternative pathway of complement, represented by
factor Bb, is longitudinally associated with beta cell conservation in
type 2 diabetes: the CODAM study
M.M.J. van Greevenbroek, Y. Xin, T. Schuitemaker, C.J.H. van
derKallen, E. Hertle, C.G. Schalkwijk, C.D.A. Stehouwer;
Internal Medicine, CARIM School for Cardiovascular Disease,
Maastricht University, Netherlands.

Background and aims: Complement factor D (FD, also known as
adipsin) is the rate-limiting protease in activation of the alternative path-
way (AP) of complement, and was recently reported to be inversely re-
lated toβ-cell failure in type 2 diabetes (T2DM) patients. These data were
obtained in a cross-sectional case-control setting (Controls: T2DM,
Cases: T2DM with β-cell failure defined as insulin treatment) with
matching for only age, sex and obesity. Based on mouse studies, the
underlying β-cell preserving mechanism was proposed to be related to
local generation of C3a in the β-cell. We now investigated the longitudi-
nal associations of FD and the AP activation factors C3a and Bb with
T2DM and insulin-treated T2DM (insT2DM) over a 7 yr period.
Materials and methods: The Cohort on Diabetes and Atherosclerosis
Maastricht (CODAM) is a prospective cohort (baseline n=574, age 60±7
yr, 61% men; 7 yr follow-up n=495). At baseline, n=129 had impaired
glucose metabolism and n=146 had T2DM (based on oral glucose toler-
ance test). Complement factors FD, C3a and Bb were measured at base-
line. First, generalized estimating equations (GEE) were done with T2DM
(n=988 observations, max 2 observations per participant) and with
insT2DM as outcomes, respectively, with adjustments for age, sex,
follow-up time, obesity, kidney function, smoking, physical activity, ca-
loric intake, and lipid and/or blood pressure-lowering medication. GEE
with insT2DM as outcome was additionally adjusted for oral glucose
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medication and duration of diabetes. Statistically significant associations
in GEE were subsequently evaluated using prospective logistic regres-
sion, using only incident cases.
Results: Higher baseline concentrations of FD, C3a and Bb were
consistently but weakly associated with slightly less prevalent and
incident T2DM, over the 7 yr period. Odds ratios (ORs) were 0.95
[95% CI: 0.75; 1.20] for FD (in SD), 0.90 [0.75; 1.08] for C3a (in
SD), and 0.87 [0.72; 1.06] for Bb (in SD). These associations were
not statistically significant. Therefore logistic regression for incident
T2DM was not done. Particularly for the activated factors C3a and
Bb, the longitudinal associations were stronger when insT2DM was
the outcome. ORs were 0.92 [0.58; 1.47] for FD (in SD), 0.62 [0.27;
1.41] for C3a (in SD), and 0.31 [0.15; 0.62] for Bb (in SD). The
significant association between higher baseline Bb and less
insT2DM was then evaluated in prospective logistic regression
(n=440, 25 incident cases of insulin treatment). Individuals with 1
SD higher baseline Bb were 64% less likely to start insulin therapy
in the 7 yr follow-up period (OR was 0.61 [0.37; 0.98], adjusted for
age and sex). In the fully adjusted model, this association did not
remain significant 0.73 [0.36; 1.50], which could be due to the low
number of cases
Conclusion: Activation of the AP of complement may be related to less
diabetes progression towards insulin therapy in human T2DM patients. In
contrast, it did not seem to protect against T2DM in itself. This suggests a
potentially protective effect of AP activation in β-cell preservation. The
observed inverse association of AP activation with insT2DMmay be due
to local AP activation in the β-cell or pancreas and/or to systemic AP
activation, and was most pronounced for factor Bb.
Supported by: NHS2010B194
Disclosure:M.M.J. van Greevenbroek: None.
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Expression of DPP-4 in beta cells of type 2 diabetic subjects and the
effects of its inhibition
M. Bugliani1, M. Masini1, F.M.M. Paula2, B.A. Omar3, S. Mossuto1, M.
Suleiman1, F. Grano1, U. Boggi1, F. Filipponi1, L. Marselli1, B. Ahren3,
D.L. Eizirik2, P. Marchetti1;
1University of Pisa, Italy, 2Universitè Libre de Bruxelles, Belgium, 3Lund
University, Sweden.

Background and aims: It has been suggested that the incretin system,
including regulated GLP-1 secretion and locally expressed DPP-4, is
present in pancreatic islets. Here we comprehensively evaluated the ex-
pression and role of DPP-4 in islets from 17 human non-diabetic (ND)
and 16 type 2 diabetic (T2D) individuals, as well as in human insulin-
producing EndoC-βH1 cells.
Materials and methods: Morphological (including confocal micros-
copy), ultrastructural (electron microscopy, EM), functional (glucose-
stimulated insulin secretion), survival (EM and nuclear dyes) and
molecular (RNAseq and qPCR) studies were performed under several
different conditions.
Results: DPP-4 was found in human pancreatic islet cells, co-localizing
mainly with glucagon and, although to a less extent, also with insulin. In
addition, DPP-4 was expressed in EndoC-βH1 cells. Both the proportion
of DPP-4 positive alpha and beta cells and DPP-4 gene expression were
significantly lower in T2D than in ND islets. A DPP-4 inhibitor protected
primary ND human beta cells and EndoC-βH1 cells against cytokine-
induced toxicity. Finally, DPP-4 inhibition augmented glucose-
stimulated insulin secretion, reduced apoptosis and improved ultrastruc-
ture in T2D beta cells, as compared to controls.

Conclusion: These results demonstrate the presence of DPP-4 in hu-
man beta cells, with reduced expression in T2D islets, and show that
DPP-4 inhibition has beneficial effects on human ND and T2D beta
cells at least in part independently from GLP1. This suggests that
DPP-4 directly affects beta cell pathophysiology besides its role in
incretin effects.
Supported by: T2DSystems (grant agreement No 667191)
Disclosure:M. Bugliani: None.
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Hyperactivation of mTORC1 in human type 2 diabetic human pan-
creatic islets
K. Gorrepati1, T. Yuan1, S. Rafizadeh1, J. Oberholzer2, A. Ardestani1, K.
Maedler1;
1University of Bremen, Germany, 2University of Illinois at Chicago,
USA.

Background and aims:Mechanistic target of rapamycin (mTOR) is
a master regulator of diverse cellular functions such as metabolism,
proliferation and survival through the formation of at least two
functionally distinct complexes, mTOR complex-1 (mTORC1) and
mTOR complex-2 (mTORC2). mTORC1 is a key determinant of
nutritional status at the cellular and organismic level. While
mTORC1 mediates β-cell growth and expansion, its hyper-
activation has been observed in pancreatic islets from animal
models of type 2 diabetes and leads to β-cell loss. We sought to
determine whether such mTORC1 activation also occurs in human
type 2 diabetic or metabolically stressed human islets and whether
mTORC1 blockade can restore β-cell function of type 2 diabetic
islets.
Materials and methods: Human islets isolated from non-diabetic
controls and individuals with type 2 diabetes as well as treated
human islets and INS-1E cells with increased glucose concentrations
(22.2 mM) were analyzed for mTORC1/2 activities by Western blot
analysis of phosphorylation of mTORC1 down-stream targets
S6K1 at Thr 389 (pS6K), the direct S6K substrate ribosomal protein
S6 at Ser 235/236 (pS6) and 4E-BP1 at Thr 37/46 (p4E-BP1) as well
as mTORC2 down-stream targets AKT at Ser 473 (pAKT) and
NDRG1 at Thr 346 (pNDRG1). mTORC1/2 complexes integrity
was assessed by immunoprecipitation of mTOR and subsequent
Western blot analysis of mTOR associated proteins raptor
(representing mTORC1 activity) and rictor (representing mTORC2
activity).
Results:While mTORC1 activity, shown by phosphorylation of S6K,
S6 and 4E-BP1, was markedly increased, mTORC2 activity, shown
by phosphorylation of AKT and NDRG1 was reduced in human islets
and INS-1E cells exposed to increased glucose concentrations as well
as in type 2 diabetic human islets. Consistently, under such
glucotoxic conditions in metabolically stressed human islets, raptor
co-precipitated with mTOR (raptor-mTOR complex) was increased
whereas rictor co-precipitated with mTOR (rictor-mTOR complex)
was drastically reduced suggesting reciprocal functional regulation
of different mTOR complexes.
Conclusion: Our results show that elevated mTORC1 activation is a
pathogenic hallmark of type 2 diabetic islets contributing to impaired
β-cell function and survival in the presence of metabolic stress. Its
inhibition may provide a new strategy to restore β-cell survival and
function in diabetes.
Supported by: DFG
Disclosure:K. Gorrepati: None.
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Improved glycaemic control and weight loss with once weekly
dulaglutide versus placebo, both added to titrated daily insulin
glargine in type 2 diabetes patients (AWARD-9)
P. Pozzilli1, P. Norwood2, E. Jodar3, M. Davies4, T. Ivanyi5, H. Jiang6, B.
Woodward6, Z. Milicevic7;
1Endocrinology and Metabolic Diseases, Bio-Medico University, Rome,
Italy, 2Valley Endocrine and Research, Fresno, USA, 3University Hospital
Quiron, Madrid, Spain, 4Diabetes Research Centre, University of
Leicester, UK, 5Eli Lilly and Company, Budapest, Hungary, 6Eli Lilly
and Company, Indianapolis, USA, 7Eli Lilly and Company, Vienna,
Austria.

Background and aims: This was a 28-week (wk), randomised,
double-blind study that compared once weekly injection of
dulaglutide (DU) 1.5 mg to placebo (PL), both added to titrated once
daily insulin glargine (±metformin) in patients with type 2 diabetes
and inadequate glycaemic control (HbA1c ≥7% [53 mmol/mol] and
≤10.5% [91 mmol/mol]).
Materials and methods: Patients (N = 300; mean baseline character-
istics: age 60.4 y; HbA1c 8.4% [68 mmol]; BMI 32.7 kg/m2;
glargine dose 39 U [0.42 U/kg]) were randomised (1:1) to DU 1.5
mg, or PL; glargine was titrated to fasting plasma glucose target (71
to 99 mg/dl [3.9 to 5.5 mmol/l]). The primary objective was change
from baseline in HbA1c at wk 28 tested for superiority.
Results: At wk 28 (Table), DU 1.5 mg resulted in significantly
greater reductions than PL in HbA1c and fasting serum glucose
(P<0.001, both). Body weight decreased with DU 1.5 mg and
increased with PL (P<0.001); hypoglycaemia rate (≤70 mg/dl
[3.9 mmol/l] and/or symptoms) was 7.69 and 8.56 events/pt/y
for DU 1.5 mg and PL, respectively (P=0.488); severe
hypoglycaemia events were (n): DU 1.5 mg (1), PL (0). A statis-
tically greater increase (P<0.001) in glargine dose was observed
with PL compared to DU 1.5 mg. Nausea and diarrhoea were
more common with DU 1.5 mg (12.0%, 11.3%) vs PL (1.3%,
4.0%).
Conclusion:Once weekly DU 1.5 mg compared to PL, both added
on to titrated daily glargine, resulted in better glycaemic control
and weight loss without significantly increasing the risk of
hypoglycaemia.

Clinical Trial Registration Number: NCT02152371
Disclosure:P. Pozzilli: Grants; Eli Lilly and Company. Lecture/other
fees; Eli Lilly and Company.
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Efficacy and safety by duration of diabetes with once weekly
dulaglutide in the AWARD programme
B.Gallwitz1, V. Thieu2, I. Pavo3, N. Jia2, N. Zhang2, L.-E. Garcia-Perez2;
1University of Tübingen, Germany, 2Lilly Diabetes, Eli Lilly and
Company, Indianapolis, USA, 3Eli Lilly Regional Operations, Vienna,
Austria.

Background and aims: Dulaglutide (DU), a once weekly GLP-1 recep-
tor agonist, was studied in the AWARD clinical trial programme in adult
patients (pts) with T2D and demonstrated significant HbA1c reduction
and potential for weight loss.
Materials and methods: To evaluate the efficacy and safety of DU
1.5 mg and DU 0.75 mg in T2D pts by duration of diabetes (DoD) <5
years, ≥5 and <10 years, and ≥10 years, we conducted a post-hoc analysis
on the completed studies AWARD-1, 2, 5, 6 and 8 at 6 months. AWARD-
3 and 4 were not included in the analysis because, due to the population
studied, small numbers of pts had DoD ≥10 years in AWARD-3 and DoD
<5 years in AWARD-4.
Results: Across the 5 studies, the proportions of pts with DU
treatment were similar among DoD subgroups. The ranges of
HbA1c reductions with DoD <5 years, ≥5 and <10 years, and
≥10 years, respectively, were: DU 1.5 mg: -1.19 to -1.54% [-13
to -17 mmol/mol] , -1.16 to -1.56% [-13 to -17 mmol/mol], and -
1.04 to -1.50% [-11 to -16 mmol/mol]; DU 0.75 mg: -0.90 to
-1.28% [-10 to -14 mmol/mol], -0.94 to -1.21% [-10 to -13
mmol/mol], and -0.82 to -1.38% [-9 to -15 mmol/mol]. The
HbA1c changes were similar from the pooled analysis with DoD
<5 years, ≥5 and <10 years, and ≥10 years: DU 1.5 mg: -1.31% [-
14 mmol/mol], -1.27% [-14 mmol/mol], and -1.17% [-13
mmol/mol]; DU 0.75 mg: -1.02% [-11 mmol/mol], -0.93% [-10
mmol/mol], and -0.98% [-11 mmol/mol], respectively (Figure).
The effects on weight were similar among DoD subgroups with
both DU doses, respectively. DU treatments were well tolerated
among DoD subgroups.
Conclusion: Irrespective of DoD, pts treated with DU demonstrate sim-
ilar HbA1c reduction, weight change, and acceptable safety profile.

Clinical Trial Registration Number: NCT01064687, NCT01075282,
NCT00734474, NCT01624259, NCT01769378
Supported by: Eli Lilly and Company
Disclosure: B. Gallwitz: Employment/Consultancy; Amgen,
AstraZeneca, Boehringer Ingelheim, Bristol Myers Squibb, Lilly, MSD,
Novo Nordisk, Sanofi. Lecture/other fees; Abbott, AstraZeneca,
Boehringer Ingelheim, Bristol Myers Squibb, Lilly, MSD, Novartis,
Novo Nordisk, Sanofi.
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Efficacy and safety of once-weekly semaglutide vs exenatide ER after
56 weeks in subjects with type 2 diabetes (SUSTAIN 3)
A. Ahmann1, M. Capehorn2, G. Charpentier3, F. Dotta4, E. Henkel5, I.
Lingvay6, A. Gaarsdal Holst7, M. Annett8, V. Aroda9;
1Harold Schnitzer Diabetes Health Center, Portland, USA,
2Rotherham Institute for Obesity, UK, 3Centre Hospitalier Sud
Francilien, Corbeil-Essonnes, France, 4University of Siena, Italy,
5Technical University, Dresden, Germany, 6UT Southwestern
Medical Center, Dallas, USA, 7Novo Nordisk A/S, Søborg,
Denmark, 8Novo Nordisk Inc, Plainsboro, 9MedStar Health
Research Institute, Hyattsville, USA.

Background and aims: Semaglutide is a glucagon-like peptide-1 (GLP-
1) analogue in development for the treatment of type 2 diabetes (T2D).
This study evaluated the efficacy, safety and tolerability of once-weekly
s.c. semaglutide vs exenatide extended-release (ER) in subjects with T2D
inadequately controlled on 1-2 oral antidiabetic drugs (OADs: MET, SU,
TZDs).
Materials and methods: In this phase 3, open-label study, 813
adults with T2D (HbA1c 7-10.5%) were randomised 1:1 to once-
weekly semaglutide 1.0 mg or once-weekly exenatide ER 2.0 mg
for 56 weeks. The primary endpoint was change in HbA1c from
baseline to Week 56. Secondary efficacy endpoints included
change in body weight (BW), blood pressure and other glycaemic
parameters.
Results: Baseline characteristics were similar in both arms; overall
mean age 56.6 years, duration of T2D 9.2 years. Mean HbA1c (overall
baseline mean 8.3%) was reduced by 1.5% with semaglutide and
0.9% with exenatide ER (estimated treatment difference vs exenatide
ER [ETD] -0.62%; p<0.0001). HbA1c <7% was achieved by 67% of
semaglutide-treated subjects vs 40% with exenatide ER; 47% and
22% achieved HbA1c ≤6.5%, respectively. Mean BW (overall base-
line mean 95.8 kg) was reduced by 5.6 kg with semaglutide and
1.9 kg with exenatide ER (ETD -3.73 kg; p<0.0001). Improvements
in other secondary endpoints, including fasting plasma glucose and
self-measured plasma glucose, also occurred (Table). Adverse event
(AE) rates were comparable between groups: 75.0% and 76.3% of
subjects reported AEs with semaglutide and exenatide ER, respec-
tively. Serious AEs were reported by 9.4% of subjects receiving
semaglutide and 5.9% of subjects receiving exenatide ER (spread
over multiple system organ classes). Two fatal events were reported
in the semaglutide arm (both advanced stage neoplasms considered
unrelated to treatment). The proportion of subjects discontinuing
treatment due to AEs was 9.4% for semaglutide and 7.2% for
exenatide ER. The most frequent AEs were gastrointestinal (GI),
which were mainly mild or moderate in severity. GI AEs were report-
ed by 41.8% and 33.3% of subjects receiving semaglutide and
exenatide ER, respectively. Injection site reactions were reported by
1.2% of subjects receiving semaglutide and 22.0% of subjects receiv-
ing exenatide ER.
Conclusion: Semaglutide (s.c. once weekly) 1.0 mg was superior to
exenatide ER 2.0 mg in improving glycaemic control and reducing BW
in subjects with T2D inadequately controlled on 1-2 OADs. Semaglutide
was well tolerated, with a safety profile similar to that of other GLP-1
receptor agonists.

Clinical Trial Registration Number: NCT01885208
Supported by: Novo Nordisk A/S
Disclosure: A. Ahmann: Employment/Consultancy; Sanofi, Lilly, Novo
Nordisk. Grants; Novo Nordisk, Sanofi, Medtronic.
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Efficacy and safety of once-weekly semaglutide vs once-daily insulin
glargine in insulin-naïve subjects with type 2 diabetes (SUSTAIN 4)
J.H. DeVries1, S.C. Bain2, B. Cariou3, L. Rose4, M. Axelsen5, E. Rowe6,
V.R. Aroda7;
1Endocrinology, Academic Medical Center, Amsterdam, Netherlands,
2School of Medicine, Swansea University, UK, 3l’Institut du Thorax,
CHU Nantes, France, 4General Hospital, Novo Mesto, Slovenia, 5Novo
Nordisk A/S, Søborg, Denmark, 6Novo Nordisk Inc, Princeton, 7MedStar
Health Research Institute, Hyattsville, USA.

Background and aims: Semaglutide is a glucagon-like peptide-1 (GLP-
1) analogue in development for the treatment of type 2 diabetes (T2D).
This trial evaluated the efficacy, safety and tolerability of subcutaneous
semaglutide vs insulin glargine (IGlar) in insulin-naïve subjects with
T2D.
Materials and methods: In this phase 3a, randomised, open-label study,
1082 adults with T2D (HbA1c 7-10%) received semaglutide 0.5 mg
(n=362) or 1.0 mg (n=360) once weekly or IGlar (n=360; starting dose
10 IU) once daily for 30 weeks, added to stable metformin +/-
sulphonylurea (SU). In both semaglutide groups, 51% of subjects were
on metformin + SU vs 52% with IGlar. Investigators were instructed to
titrate IGlar to a pre-breakfast self-monitored plasma glucose (SMPG)
target of 4.0-5.5 mmol/L. The primary endpoint was change in HbA1c

from baseline to Week 30.
Results:Mean HbA1c (baseline 8.2%) was reduced with semaglutide 0.5
and 1.0 mg by 1.2% and 1.6%, respectively, vs 0.8% with IGlar (estimat-
ed treatment difference vs IGlar [ETD] -0.38% and -0.81%; p<0.0001 for
both). Mean IGlar dose at Week 30 was 29.2 IU/day. HbA1c <7% was
achieved by 57.5% and 73.3% of 0.5 and 1.0 mg semaglutide-treated
subjects vs 38.1% with IGlar. HbA1c ≤6.5% was achieved by 37.3%,
54.2% and 17.5% of subjects, respectively. Mean fasting plasma glucose
(baseline 9.7 mmol/L) was reduced with semaglutide 0.5 and 1.0 mg by
2.1 and 2.7 mmol/L vs 2.1 mmol/L with IGlar (ETD 0.07mmol/L [p=0.7]

Diabetologia (2016) 59 (Suppl 1):S1–S581S76



and -0.61 mmol/L [p=0.0002]). Mean 8-point SMPG (baseline 10.9
mmol/L) was reduced by 2.4, 2.9 and 2.4 mmol/L, respectively (ETD -
0.07 mmol/L [p=0.6] and -0.58 mmol/L [p<0.0001]). Mean body weight
(BW; baseline 93.4 kg) decreased with semaglutide 0.5 and 1.0 mg by 3.5
and 5.2 kg vs a 1.2 kg increase with IGlar (ETD -4.62 kg and -6.34 kg;
p<0.0001 for both). Overall treatment satisfaction (Diabetes Treatment
Satisfaction Questionnaire; baseline 26.9) improved by 4.9, 5.4 and 4.0
points, respectively (ETD 0.87 [p=0.025] and 1.38 [p=0.0005]). The pro-
portions of subjects reporting adverse events (AEs) were 69.9%, 73.3%
and 65.3% with semaglutide 0.5, 1.0 mg and IGlar, respectively; 6.1%,
4.7% and 5.0% reported serious AEs. Fatal AEs were reported in 4
semaglutide subjects (1 pancreatic cancer, 3 cardiovascular) and 2 IGlar
subjects (both cardiovascular). Discontinuation due to AEs occurred in
5.5%, 7.5% and 1.1% of patients, respectively. The majority of discon-
tinuations with semaglutide were due to gastrointestinal (GI) AEs; mild,
transient GI AEs were the most common AEs with semaglutide. The
proportions of subjects reporting GI AEs were: 21.3%, 22.2% and 3.6%
for nausea; 16.3%, 19.2% and 4.4% for diarrhoea; and 6.6%, 10.3% and
3.1% for vomiting. Severe/blood glucose-confirmed hypoglycaemia was
reported by 4.4%, 5.6% and 10.6% of subjects, respectively.
Conclusion: Semaglutide (0.5 and 1.0 mg s.c. once weekly) provided
superior glycaemic control and BW reduction vs IGlar in patients with
T2D treated with metformin +/- SU. Semaglutide was well tolerated, with
a safety profile similar to that of other GLP-1 RAs.
Clinical Trial Registration Number: NCT02128932
Supported by: Novo Nordisk A/S
Disclosure: J.H. DeVries: Employment/Consultancy; Eli Lilly, Johnson
& Johnson, MSD, Roche Diagnostics, Novo Nordisk. Lecture/other fees;
BD, Dexcom, Eli Lilly, Novo Nordisk, Roche Diagnostics, Senseonics.
Non-financial support; Abbott, Dexcom, Medtronic, Novo Nordisk,
Senseonics.
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Dose-dependent glucose lowering and body weight reductions with
the novel oral formulation of semaglutide in patients with early type 2
diabetes
M. Davies1, T.R. Pieber2, S. Jabbour3, M.-L. Hartoft-Nielsen4, O.K.
Højbjerg Hansen4, J. Rosenstock5;
1Diabetes Research Centre, Leicester, UK, 2Medical University of Graz,
Austria, 3Thomas Jefferson University, Philadelphia, USA, 4Novo
Nordisk A/S, Søborg, Denmark, 5Dallas Diabetes and Endocrine Center
at Medical City, USA.

Background and aims: Glucagon-like peptide-1 (GLP-1) receptor ago-
nists are available for the treatment of type 2 diabetes (T2D), but inject-
able formulations can be a barrier to acceptance and adherence for some
patients. A novel oral formulation of the GLP-1 analogue, semaglutide, is
in development. The aim of this study was to explore the dose-response
relationship of oral semaglutide vs placebo (PBO) on glycaemic control in
patients with T2D.
Materials and methods: Adults with T2D on diet/exercise ± metformin
(n=632; HbA1c, 7.0-9.5%) were randomised to double-blind oral
semaglutide (2.5, 5, 10, 20 or 40 mg once-daily) or PBO; or open-label
subcutaneous (s.c.) semaglutide (1.0 mg once-weekly). A mixed model
for repeated measurements was used to analyse the primary endpoint,
change in HbA1c from baseline to week 26, and other continuous end-
points. Two other arms were included to evaluate dose escalations (effi-
cacy data not shown).
Results: Baseline characteristics were comparable across treatment arms
(mean HbA1c, 7.9%; duration of diabetes, 6 years; body weight [BW]
92.3 kg; BMI, 32 kg/m2); 63% were male and 85% on metformin.
Mean HbA1c decreased dose-dependently with oral semaglutide (2.5
mg, 0.7%; 5 mg, 1.2%; 10 mg, 1.5%; 20 mg, 1.7%; 40 mg, 1.9%) vs
1.9% for s.c. semaglutide and 0.3% for PBO, and was statistically signif-
icant vs PBO (p=0.007 for 2.5 mg, <0.0001 for other doses). Reductions

in fasting plasma glucose were greater with oral (1.0-2.8 mmol/L;
p=0.008 for 2.5 mg, <0.0001 for other doses) and s.c. (3.1 mmol/L)
semaglutide vs PBO (0.1 mmol/L). The proportion of patients achieving
HbA1c <7%was higher for oral (44-90%; dose-dependent) and s.c. (93%)
semaglutide vs PBO (28%). Reductions in BW were greater with oral
(2.1-6.9 kg) and s.c. (6.4 kg) semaglutide vs PBO (1.2 kg); with oral
semaglutide they were dose-dependent and statistically significant vs
PBO for doses ≥10 mg (p<0.0001). The proportion of patients achieving
≥5%weight loss was higher for oral (21-71%) and s.c. (66%) semaglutide
vs PBO (13%). Change in mean heart rate ranged from -1.7 to +3.0 beats/
minute (bpm) with oral semaglutide, vs +2.6 bpm with s.c. semaglutide
and -4.0 bpm with PBO. Adverse events (AEs) were reported by 63-86%
patients on oral semaglutide (trend for dose-dependency) vs 81% on s.c.
semaglutide and 68% on PBO. Mild/moderate gastrointestinal (GI) AEs
were more common for oral semaglutide (dose-dependent) and s.c.
semaglutide than for PBO. The proportions of patients with GI events
with oral and s.c. semaglutide and placebo were, respectively: nausea
13-37%, 32%, 1%; vomiting 6-24%, 9%, 4%; diarrhoea 7-23%, 15%,
10%. Discontinuation due to AEs was more frequent with oral and s.c.
semaglutide vs PBO, appeared dose-dependent and was mostly due to GI
events. Pancreatitis was confirmed in 3 patients (1with s.c. and 2 with oral
semaglutide [20 and 40 mg]); none were serious AEs and all were
mild/moderate in severity. Lipase levels (ratio to baseline) increased with
oral (1.09-1.55) and s.c. (1.36) semaglutide vs PBO (0.99).
Conclusion: Once-daily oral semaglutide improved glycaemic control
and BW in T2D. Oral semaglutide had no new safety or tolerability
findings compared with once-weekly injectable semaglutide.
Clinical Trial Registration Nubmer: NCT01923181
Supported by: Novo Nordisk A/S
Disclosure:M. Davies: Employment/Consultancy; Novo Nordisk,
Sanofi-Aventis, Lilly, Merck Sharp & Dohme, Boehringer Ingelheim,
AstraZeneca and Janssen. Grants; Novo Nordisk, Sanofi-Aventis and
Lilly. Honorarium; Novo Nordisk, Sanofi-Aventis, Lilly, Merck Sharp
& Dohme, Boehringer Ingelheim, AstraZeneca and Janssen. Lecture/
other fees; Novo Nordisk, Sanofi-Aventis, Lilly, Merck Sharp &
Dohme, Boehringer Ingelheim, AstraZeneca, Janssen, Mitsubishi
Tanabe Pharma Corporation and Takeda Pharmaceuticals International
Inc.

150
Efficacy and tolerability of ITCA 650 versus sitagliptin in uncon-
trolled type 2 diabetes patients on metformin monotherapy: results
of the FREEDOM-2 study
M.A. Baron1, D. Denham2, P. Prabhakar1, R. Azeem1, L. Kjems1, J.
Rosenstock3;
1Intarcia Therapeutics, Boston, 2Clinical Trials of Texas, San Antonio,
3Dallas Diabetes and Endocrine Center, USA.

Background and aims: ITCA 650 can deliver continuous s. c. exenatide
for up to 12 months from a sub-dermal placement of a small match-stick
sized osmotic mini-pump. The objective of this 52-week, randomized,
double-blind, double-dummy, active-controlled study was to compare
ITCA 650 to sitagliptin for reducing HbA1c in patients with type 2 dia-
betes (T2DM).
Materials and methods: FREEDOM-2 randomized 535 T2DM patients
on metformin ≥1500 mg/d with HbA1c ≥7.5 to ≤10.5% to ITCA 650 60
mcg/day or sitagliptin 100 mg (SITA) for 52 weeks. Change in HbA1c,
composite of HbA1c plus weight reduction, change in body weight, and
% achieving HbA1c <7% at week 52 were tested.
Results:Mean baseline characteristics were similar: 55 yrs; HbA1c 8.6%;
BMI 32.6 kg/m2, T2DM duration 8.3 years. At Week 52, least square
(LS) mean reduction in HbA1c from baseline was -1.5% with ITCA 650
vs -0.8% with SITA (LS mean difference: -0.71, p0.5% and body weight
≥2 kg were achieved by 61% with ITCA 650 and 28% with SITA (OR =
3.6, p<0.001). Body weight was reduced -4.0 kg with ITCA 650 vs -
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1.3 kg with SITA (p<0.001). HbA1c <7% was achieved in 61% with
ITCA 650 vs 42% with SITA (OR = 3, p<0.001). Rescue therapy was
required in 15%with ITCA 650 and 35%with SITA. ITCA 650 had more
gastrointestinal (GI) adverse events that were mostly transient. Minor
hypoglycemia occurred in 4.2% with ITCA 650 vs 1.9% with SITA.
Conclusion: Continuous s. c. delivery of exenatide with ITCA 650 was
statistically superior to SITA with sustained reductions in HbA1c and
body weight over 52 weeks, with a major proportion achieving HbA1c
<7% and the composite HbA1c/body weight loss endpoint.

Clinical Trial Registration Number: NCT01455870
Supported by: Intarcia Therapeutics, Inc.
Disclosure:M.A. Baron: Employment/Consultancy; Intarcia
Therapeutics.

OP 26 Starving the fatty liver

151
Hepatic fat content decreases with 3 weeks of intermittent fasting in
obese patients with and without type 2 diabetes
A. Ingersen1, H. Helset1, S. Skaaby1, M. Calov1, E. Chabanova2, J.W.
Helge1, F. Dela1;
1Department of Biomedicine, XLAB, Center for Healthy Aging,
2Department of Diagnostic Radiology, Copenhagen University Hospital
Herlev, Copenhagen, Denmark.

Background and aims: Two weeks of intermittent fasting increases in-
sulin sensitivity in young healthy males. It was hypothesized that this was
due to oscillations in energy stores induced by repeated periods of 24 hr.
fasting. Intrahepatic fat accumulation is associated with liver insulin re-
sistance and a decreased ability to suppress gluconeogenesis. We hypoth-
esized that intermittent fasting with maintained body weight in obese
patients with insulin resistance would increase whole body insulin sensi-
tivity and decrease intrahepatic fat content.
Materials and methods: Male patients with T2DM (n=8) and obese con-
trols (CON; n=8) (BMI: 32.2 ± 1.0 and 32.5 ± 0.8 kg/m2; age: 59 ± 2 and 53
± 2 yrs., respectively) underwent 3 weeks of intermittent fasting (complete
fasting every other day) corresponding to 10 days of caloric abstinence.
Body weight was maintained by consumption of double amounts of food
on non-fasting days. Insulin sensitivity (M-value by euglycemic,
hyperinsulinaemic clamps (80mU/min/m2)) hepatic fat content (by Proton
Magnetic Resonance Spectroscopy) and body composition (by Dual Energy
X-ray Absorptiometry) was determined before and after the intervention.
Twenty four hour blood glucose was measured for one week before and
throughout the entire intervention using Continuous Glucose Monitoring
(CGM) to assess changes in glucose homeostasis and to ensure adherence.
For statistical comparison of results before and after the intervention, paired
t-test and one way ANOVA for repeated measures was applied.
Results: Intrahepatic fat content decreased (P=0.021) with intermittent
fasting (T2DM: 9.9 ± 2.6 to 7.9 ± 2.7%; CON: 8.9 ± 2.2 to 6.7 ±
1.8%), but whole body insulin sensitivity was not changed (M-value in
T2DM and CONwas 5.2 ± 0.7 and 6.3 ± 0.4 before and 4.8 ± 0.7 and 6.5
± 0.5 mg/kg/min after the intervention, respectively). Fasting plasma glu-
cose concentrations [Glucose] did not change (T2DM: 9.3 ± 0.8 to 9.3 ±
0.9 mmol/l; CON: 5.8 ± 0.2 to 6.0 ± 0.2 mmol/l). HbA1c was unchanged
(T2DM: 52.5 ± 2.7 to 52.6 ± 3.3mmol/mol; CON: 37.3 ± 1.0 to 37.1 ± 1.0
mmol/mol). Compliance to the intervention was good as judged by only a
small decrease in BMI after the intermittent fasting (T2DM: -0.4±0.3;
CON: -0.1±0.1 kg/m2 (P=<0.001)), unchanged body fat % (T2DM:
35.8 ± 1.5 to 35.5 ± 1.5%; CON: 34.7 ± 2.1 to 34.4 ± 2.3%) and by stable
[Glucose] on fasting days and expected excursions on non-fasting days
(CGM data not shown).
Conclusion: 3 weeks of intermittent fasting with maintained body weight
elicits a marked decrease in hepatic fat content. Whole body insulin sen-
sitivity did not change with intermittent fasting in this study. We speculate
that frequent oscillations in hepatic and muscle glycogen stores support a
mechanistic explanation for wholesome effects on metabolism in insulin
resistant individuals.
Clinical Trial Registration Number: NCT02420054
Supported by: the Danish Council of Independent Research
Disclosure:A. Ingersen: None.

152
Chronic intranasal insulin does not affect hepatic lipid content in
healthy male subjects: a randomised, double-blind, placebo-
controlled trial
T. Scherer1, P. Wolf1, S. Smajis1, M. Gaggini2, A. Gastaldelli2, M.
Krššák1,3, M. Krebs1;
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1Division of Endocrinology and Metabolism, Department of
Medicine III, Medical University of Vienna, Austria, 2Institute of
Clinical Physiology, Pisa, Italy, 3High Field MR Centre, Department
of Biomedical Imaging and Image Guided Therapy, Medical
University of Vienna, Austria.

Background and aims: Hepatic steatosis is common in obesity and the
insulin resistant state and represents the hepatic manifestation of the
metabolic syndrome. Non-alcoholic liver disease (NAFLD) results from
a net retention of lipids in the liver, thus a pivotal mechanism for the liver
to prevent steatosis is to increase the secretion of triglycerides (TG).
Rodent TG flux studies from our lab demonstrate that brain insulin
signaling increases liver TG secretion, which results in a reduction in
hepatic TG content. Similarly, acute intranasal insulin administration, a
method to preferentially deliver neuropeptides to the CNS, has been
shown by others to reduce hepatic lipid content in healthy volunteers as
assessed by 1H-magnetic resonance spectroscopy (1H-MRS).
Materials and methods: Based on these findings we tested in this
feasibility study, designed as a randomized, double-blind, placebo-
controlled trial (RDBPC), whether chronic intranasal insulin (40 IU of
recombinant human insulin; 4x daily) administered over 28 days reduces
hepatic TG content in a sustained manner in healthy male subjects (n=20)
with a BMI at the upper normal limit (BMI = 25 kg/m2 for both groups).
Hepatic lipid content and intramyocellular lipids in the soleus muscle
were assessed non-invasively using 1H-MRS.
Results: The baseline hepatic lipid content was 4.15 ± 2.5% water
signal for the intranasal insulin group and 2.05 ± 0.8% water signal
(p=0.43) for the placebo group (insulin dilution buffer). Intranasal
insulin treated subjects showed no significant % change to baseline
in hepatic lipid content compared to controls (2.2 ± 11% vs. -5 ± 16%;
p=0.7). Intramyocellular lipid content in the soleus muscle was also
unchanged after chronic intranasal insulin treatment (12 ± 14% vs. -
0.1 ± 8%; p=0.48).
Conclusion: To our knowledge this is the first RDBPC trial using intrana-
sal insulin delivery in humans. Here we demonstrate that despite the recent-
ly reported acute effects of brain insulin on hepatic TG content, chronic
insulin delivery to the CNS using an intranasal route of administration does
not reduce steatosis in healthy male subjects. In conclusion, while the brain
remains a promising drug-target to modulate hepatic TG content, future
efforts in developing an effective NAFLD therapy should concentrate on
improved intranasal insulin formulations that cross the blood brain barrier
more effectively and target certain brain regions more specifically.
Clinical Trial Registration Number: NCT02164032
Disclosure:T. Scherer: None.
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The interplay of fatty liver with fatty pancreas accenuates local islet
inflammation in humans
D.I. Siegel-Axel1,2, F. Gerst1,2, M. Panse1, R. Wagner1,2, J. Machann2,3,
N. Stefan1,2, B. Sipos4, F. Fend4, S. Nadalin5, A. Königsrainer5, H.-U.
Häring1,2, S. Ullrich1,2;
1Medical Clinic IV, Division of Endocrinology, Diabetology, Angiology,
Nephrology and Clinical Chemistry and Institute for Diabetes Research
andMetabolic Diseases of the Helmholtz CenterMunich at the University
of Tübingen, 2German Center for Diabetes Research (DZD), München-
Neuherberg, 3Department of Diagnostic and Interventional Radiology,
Section on Experimental Radiology and Institute for Diabetes Research
andMetabolic Diseases of the Helmholtz CenterMunich at the University
of Tübingen, 4Institute of Pathology and Neuropathology,University
Clinic Tübingen, 5Department of General Visceral and Transplantation
Surgery, University of Tübingen, Germany.

Background and aims:The role of ectopic fat accumulation for diabetes,
and the influence of perivascular fat on cardiovascular and kidney

diseases gained increasing attention the last years. However, the origin,
the amount and the role of pancreatic fat for beta-cell (dys)function is not
clarified at all. Previously we found in 200 subjects that increased pan-
creatic fat content (up to 9% of the gland) was associated with impaired
insulin secretion in patients with IGT. Aim of this ex vivo study was to
characterize pancreatic adipose tissue in humans. Since we have evidence
that the fatty liver negatively impacts fat depots of several other organs,
e.g. the kidney, we analyzed the inflammatory potential of pancreatic
preadipocytes versus differentiated adipocytes under the influence of
neighboring islets and the hepatokine fetuin-A.
Materials and methods: In 30 human pancreatic resections immune cell
infiltration was determined by CD68 immunostaining. Human pancreatic
preadipocytes (PPAC) were isolated from 9 patients, expanded in vitro
and differentiated into pancreatic adipocytes (PAC). To mimic the
crosstalk between the fatty liver and the “fatty pancreas”, PPAC and
PAC were cocultured with isolated human islets for 24 h in the presence
of 600 μg/ml human fetuin-A and 60 μmol/L palmitate. Cellular mRNA
levels and released cytokines, adhesion molecules, angiogenic and pro-
inflammatory factors in PPAC vs. PAC were quantified by real-time PCR
analysis, ELISA or Luminex, respectively.
Results: Immunohistochemistry revealed that PAC, displaying oil droplets
and adiponectin, infiltrated the exocrine tissue. Fat cells were in tight contact
with microvessels and many CD68+ monocytes/macrophages were found
between fat cells. CD68+ staining was increased in islets neighbouring
adipocytes. In vitro, both PAC and PPAC expressed and secreted IL-6,
IL-8, MCP-1, ICAM-1, HGF and VEGF. Fetuin-A and palmitate differen-
tially stimulated IL-6, IL-8 and MCP-1 release from PAC and PPAC.
Coculture with islets further increased IL-6 and MCP-1 secretion in
PPAC but not in PAC. In addition, the angiogenic factor HGF was strongly
decreased by fetuin-A in both PPAC and PAC while VEGF was increased.
Of note, human islets produce and release high amounts of VEGF.
Conclusion: The secretome of PAC and PPACwhich is stimulated by the
diabetogenic milieu (fetuin-A/palmitate) and modified by the islets con-
tributes to immune cell infiltration, local inflammation and angiogenesis.
These observations suggest that pancreatic fat represents a pathogenic
factor accelerating diabetes progression.
Supported by: German Federal Ministry of Education and Research
Disclosure:D.I. Siegel-Axel: None.

154
Exposure to hypoxia markedly ameliorates hyperglycaemia and he-
patic steatosis without concomitant insulin sensitisation in obese mice
C. Fürnsinn1, S. Abu Eid1, M.T. Hackl1, M.-P. Winter2, A. Luger1, T.
Scherer1;
1Dept.Med.III, Div.Endocrinol.Metab., 2Dept.Med.II, Div.Cardiol.,
Medical University of Vienna, Austria.

Background and aims: The prevalence of obesity and type 2 diabetes is
reduced in mountain dwellers, which may in part be due to lower partial
oxygen pressure at high altitude. Although at least some preceding studies
suggested that adaptation to hypoxia could have beneficial effects on
metabolic traits, it has never been dissected, whether the improvement
went beyond the indirect consequences of the well-known appetite-reduc-
ing effect of hypoxia.
Materials and methods: Male C57BL/6J mice received high fat diet
(60%) to induce obesity and derangements of glucose and lipid metabo-
lism. At the same time they were maintained in a hypoxic environment
comparable to approximately 5.500m above sea level for three months
(10% O2 in normobaric breathing air). To account for the reduction in
calorie consumption under these conditions (-22%), the control group was
fed restrictedly so that food intake, body weight, and body composition
(lean/fat mass) were as in the hypoxia-treated mice. In a second experi-
ment, mice were pre-fattened for three months with high fat diet, before
subjected to the same hypoxia protocol. All metabolic tests and measure-
ments were performed 24h after removal from hypoxia in order to portray
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durable metabolic adaptations to hypoxia rather than acute responses to
oxygen deficiency.
Results: Hypoxia caused major metabolic improvement indirectly via
weight loss (data not shown in the abstract), but also retained distinct
efficacy when comparison was made to weight-matched controls.
Benefits obtained at weight neutrality included marked ameliorations of
hyperglycaemia (mg/dl: control, 148±5, vs hypoxia, 113±4, p<0.001),
glucose intolerance (AUC, min*g/dl: control, 33.7±1.4, vs hypoxia,
27.6±0.8, p<0.001) and hepatic steatosis (liver triglycerides, mg/g: con-
trol, 41.6±3.9, vs hypoxia, 24.4±4.0, p=0.008). The improvement was
even more impressive in pre-fattened mice with more severe obesity
and hyperglycaemia (basal glucose, mg/dl: control, 165±8, vs hypoxia,
104±4, p<0.001; AUC, min*g/dl: control, 43.7±1.2, vs hypoxia, 29.6
±1.0, p<0.001). Further examination suggested that hypoxia did not act
via “classic” mechanisms of metabolic improvement, since no changes
were observed in plasma insulin (nmol/l: control, 0.25±0.03, vs hypoxia,
0.24±0.04, ns), plasma adipokines (leptin, μg/l: control, 19.4±2.6, vs
hypoxia, 20.8±3.6, ns; adiponectin, mg/l: control, 8.3±0.5, vs hypoxia,
8.8±0.3, ns), plasma lipids (triglycerides, mg/l: control, 0.74±0.03, vs
hypoxia, 0.85±0.09, ns; free fatty acids, mmol/l: control, 0.74±0.01, vs
hypoxia, 0.74±0.02, ns), and insulin sensitivity (glycaemia 30min after
insulin injection in an insulin tolerance test, mg/dl: control, 84±7, vs
hypoxia, 87±5, ns).
Conclusion: The present study shows for the first time that hypoxia can
profoundly protect from obesity-induced hyperglycaemia and liver
steatosis independently of changes in calorie consumption and body
weight. Absence of concomitant changes in insulin, lipids, adipokines
or insulin sensitivity hints at the involvement of a yet undiscovered mech-
anism, via which the body can counter obesity-associated metabolic de-
rangements. Hence, unravelling of the mechanisms addressed by hypoxia
bares a unique chance to find novel approaches for prevention and ther-
apeutic intervention in common metabolic disease.
Disclosure:C. Fürnsinn: None.
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Involvement of PRDX6 in the pathogenesis of obesity and nonalco-
holic fatty liver disease
R. Arriga1, F. Pacifici1, B. Capuani1, A. Coppola1, M. Scioli1, D.
Pastore1, M. Tesauro1, N. Di Daniele1, P. Sbraccia1, A. Orlandi1, G.
Sconocchia2, G. Donadel1, D. Della-Morte1, D. Lauro1;
1University of Rome Tor Vergata, 2National Research Council, Rome, Italy.

Background and aims: Obesity and fatty liver disease are chronic dis-
orders associated with an excess in reactive oxygen species (ROS) pro-
duction. Increasing evidences suggest that the antioxidant enzyme
peroxiredoxin 6 (PRDX6) is involved in atherosclerosis pathogenesis
and type 2 diabetes mellitus; however the role of this protein in obesity
condition and fatty liver disease is still unclear.
Materials and methods: We compared wild-type (WT) and PRDX6
knockout(-/-) mice following a 24-week high-fat-diet (HFD). Metabolic
parameters, such as carbon dioxide production (VCO2), oxygen con-
sumption (VO2) and respiratory exchange ratio (RER) were determined
using metabolic cages. Intraperitoneal insulin tolerance test (IPITT) and
intraperitoneal glucose tolerance test (IPGTT) were used to evaluate in-
sulin and glucose tolerance, respectively. In liver and pancreas tissue
sections we performed histological analysis. Gene expression of enzymes
involved in lipid and glucose metabolism were analyzed by real time
polymerase chain reaction (RT-PCR).
Results:When underwent to HFD, PRDX6 -/- mice showed weight gain
as well as higher food and drink intake as compared to controls (p<0.05).
In addition, we observed a VO2 consumption and VCO2 production
decrease in PRDX6 -/- mice and a RER increase compared to WT mice
(p<0.05), indicating a less fat oxidation in mice lacking of this enzyme.
PRDX6-/- mice developed a significant glucose intolerance compared to
control animals and this condition was correlated with a reduced insulin

secretion in response to glucose. This metabolic phenotype typical of
PRDX6-/- mice was accompanied by a lower number and/or size reduc-
tion of Langerhans islet. In PRDX6-/- mice, β-cells insulin secretion
failure was not able to suppress adipose tissue lipolysis and this was
leading in a higher free fatty acids (FFAs) serum concentration. As con-
sequence, in liver, PRDX6-/- mice exhibited an increased VLDL assem-
bly, secretion and activation of gluconeogenic pathwaywith more glucose
release compared toWTmice. In addition, as consequences of this hepatic
lipid overload, in PRDX6-/- mice a marked activation of kupferr cells,
macrophages and hepatocytes cells and the upregulation of soluble pro-
inflammatory cytokines, played a pivotal role in the induction of NASH.
Conclusion: In conclusion, our data provides evidence that PRDX6 have
a protective role in the development of nonalcoholic fatty liver disease and
obesity-related metabolic disorder. Therefore, by modulating pathways
associated to this antioxidant enzyme may be useful to develop novel
therapeutic strategy against metabolic diseases.
Supported by: ASI N2013-084-RO COREA, PON03PE_00146_1/10
BIBIOFAR
Disclosure:R. Arriga: None.
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Adipose tissue macrophages induce hepatic macrophage accumula-
tion during the development of non-alcoholic steatohepatitis
M. Bijnen1, I. Cuijpers1, M.J. Gijbels2, T. Josefs1, J. van de Gaar1, M.
Vroomen1, E. Wijnands2, E.A. Biessen2, A.M. Duijvestijn1, C.D.A.
Stehouwer1, C.G. Schalkwijk1, K.A.M. Wouters1;
1Internal Medicine, 2Pathology, MUMC, Maastricht, Netherlands.

Background and aims: Obesity is a key risk factor for type 2 diabetes.
This increased risk has been mainly attributed to the expansion of visceral
adipose tissue (vAT) associated with increased pro-inflammatory media-
tors. An important driver of vAT inflammation is the accumulation of
adipose tissue macrophages (ATMs). A causal link between ATMs and
insulin resistance has been reported. Moreover, a relationship between
hepatic inflammation and insulin resistance has been described. In the
current study, we aim to study a role of ATMs in hepatic inflammation
during the development of non-alcoholic steatohepatitis (NASH).
Materials and methods: To specifically investigate the effects of ATMs
on hepatic inflammation, vAT was transplanted to acceptor Ldlr-/- mice
resulting in the following three groups: lean transplanted acceptors (LTA),
obese transplanted acceptors (OTA) and ATM depleted (using clodronate
liposomes) obese transplanted acceptors (DOTA). All acceptor mice re-
ceived high cholesterol diet for 4 weeks before and for 8 weeks after
transplantation to induce NASH. In a second experiment, the same vAT
transplantations were executed with lean acceptor animals and these mice
were sacrificed 2 weeks post AT transplantation. We assessed hepatic
inflammation with the use of flow cytometry, gene expression analysis,
histology, ELISA and plasma lipid assays.
Results: Donor vAT from high fat diet fed mice displayed increased
inflammatory CD11c+ macrophages, which was reversed by clodronate
liposomes without affecting the inflammatory cytokine profile. LTA, OTA
and DOTA mice all had comparable plasma cholesterol and circulating
neutrophil levels. Plasma triglyceride levels were slightly higher in OTA
mice, which was reversed inDOTAmice suggesting an effect of ATMs on
plasma triglycerides. No difference in hepatic steatosis was observed.
Interestingly, hepatic macrophage content was increased in OTA mice
when compared to LTA mice and this was reversed in DOTA mice.
These data indicate that ATMs directly induce hepatic macrophage accu-
mulation in the liver. A second experiment was performed to investigate
the initiating effects of ATMs on hepatic inflammation in lean acceptors.
OTAmice had higher circulating neutrophil levels compared to LTAmice
and this was not observed in DOTA mice. Consistent with lower circu-
lating neutrophil levels, DOTAmice had reduced hepatic gene expression
of neutrophil markers (CD11b and myeloperoxidase) compared to OTA
mice while macrophage markers were unchanged. Flow cytometry data
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and immunohistochemistry confirmed the reduction of hepatic neutro-
phils in DOTA mice. Donor AT derived from obese mice had higher
expression levels of macrophage colony-stimulating factor when com-
pared to lean or ATM depleted mice, suggesting that ATMs may increase
recruitment of neutrophils from the bone marrow. Indeed, flow cytometry
data displayed less granulocyte-macrophage progenitor cells present in
bone marrow from DOTA mice compared to OTA mice.
Conclusion: ATMs induce hepatic macrophage accumulation in
established NASH, possibly as a consequence of hepatic neutrophil infil-
tration in early NASH development. Therefore, the link between ATMs
and insulin resistance might be mediated, at least in part, by hepatic
inflammation.
Supported by: Dutch heart foundation (NHS)
Disclosure:M. Bijnen: Grants; NHS 2013T143.

OP 27 New insights into peripheral
neuropathy
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Enhanced dermal nerve regeneration despite pronounced nerve fibre
loss in painful and painless diabetic polyneuropathy
G. Bönhof1, A. Strom1,2, S. Püttgen1, B. Ringel1, J. Brüggemann1, K.
Bódis1,2, K. Müssig1,3, J. Szendrödi1,3, M. Roden1,3, D. Ziegler1,3,
PROPANE, GDS;
1Institute for Clinical Diabetology, German Diabetes Center, Duesseldorf,
2German Center for Diabetes Research e.V. (DZD), Neuherberg,
3Department of Endocrinology and Diabetology, University Hospital,
Heinrich-Heine-University, Duesseldorf, Germany.

Background and aims: The determinants and mechanisms contributing
to the development of diabetic sensorimotor polyneuropathy (DSPN) as a
painful or painless clinical entity remain unclear. We examined the degree
of cutaneous nerve fibre loss and regeneration in patients with newly
diagnosed diabetes mellitus (N-DM) and those with painful DSPN
(DSPN+p) or painless DSPN (DSPN-p). DSPN was diagnosed using
modified Toronto Consensus (2011) criteria.
Materials and methods: Skin biopsies from the distal lateral calf were
obtained from 36 patients with DSPN-p, 25 patients with DSPN+p
(DSPN-p/DSPN+p: age [mean±SD]: 69.9±8.2/67.8±8.6 years; BMI:
28.8±4.1/30.6±4.8 kg/m2; diabetes duration: 16.5±13.8/21.0±14.2 years;
HbA1c: 7.4±1.0/7.8±1.2%), 21 patients with N-DM (duration: 0.6±0.3
years), and 21 control subjects (diabetes/controls: age: 42.2±11.2/40.0
±15.0 years; BMI: 27.2±5.0/27.8±8.2 kg/m2; HbA1c: 6.2±1.0/5.2
±0.3%). Double immunofluorescence staining for Protein Gene Product
(PGP)9.5 (pan-neuronal marker) and growth-associated protein (GAP)-43
(nerve regeneration marker) was applied to quantify intraepidermal nerve
fibre density (IENFD) and dermal nerve fibre length (DNFL).
Results:After adjustment for age and sex, patients with DSPN+p showed
reduced IENFD compared to those with DSPN-p (GAP-43: 2.18±2.71 vs
3.88±3.23 fibres/mm; P=0.043; PGP9.5: 2.27±2.90 vs 4.10±3.46 fibres/
mm; P=0.041), while DNFL did not differ between the groups (GAP-43:
4.03±2.44 vs 4.97±1.89 μm/mm2; P=0.160; PGP9.5: 3.70±2.53 vs 4.71
±2.05 μm/mm2; P=0.149). Both DSPN groups showed markedly dimin-
ished IENFD andDNFLwhen compared to the control andN-DM groups
(GAP-43: IENFD: 8.41±2.57 and 7.32±3.46 fibres/mm; DNFL: 6.91
±2.24 and 6.88±1.88 μm/mm2; PGP9.5: IENFD: 9.22±2.97 and 7.94
±3.85 fibres/mm; DNFL: 7.26±2.28 and 7.21±1.92 μm/mm2) (P<0.05
vs DSPN-p and DSPN+p). Mean dermal GAP/PGP ratio was higher in
patients with DSPN (1.20±0.38) than controls (0.95±0.06) and those with
N-DM (0.95±0.05) (P<0.05), while no difference was noted between the
groups with DSPN-p and DSPN+p. Linear regression analyses showed a
distinct inverse association between the GAP/PGP ratio and IENFD (β=-
0.496; P<0.001).
Conclusion: Intraepidermal nerve fibre loss is more pronounced in painful
DSPN than in painless DSPN, while dermal nerve regeneration is enhanced
in both entities. Thus, susceptibility to nerve repair in DSPN is preserved
despite progressive fibre loss, albeit independent of neuropathic pain.
Supported by: FP7-HEALTH-2013-INNOVATION-1
Disclosure: G. Bönhof: None.

158
Painful polyneuropathy is common but largely undiagnosed in sub-
jects with and without diabetes participating in a nationwide educa-
tional initiative (PROTECT Study)
D. Ziegler1,2, A. Strom1, R. Landgraf3, R. Lobmann4, K. Reiners5, K.
Rett6, O. Schnell7;
1German Diabetes Center at Heinrich Heine University, Düsseldorf,
2Medical Faculty, Heinrich Heine University, 3German Diabetes
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Foundation, Munich, 4Klinikum Stuttgart Bürgerhospital, Stuttgart,
Germany, 5University Hospital Würzburg, 6Sachsenhausen Hospital,
Frankfurt, 7Forschergruppe Diabetes e.V. at the Helmholtz Center
Munich, Neuherberg, Germany.

Background and aims: Painful distal sensory polyneuropathy (DSPN) is
associated with considerable morbidity and an increased risk of mortality,
but neuropathy screening is underutilised in primary care practice. We
conducted a nationwide educational initiative to determine the prevalence
and risk factors of diagnosed and previously undiagnosed painful and
painless polyneuropathy.
Materials and methods: Among 1,589 individuals participating in the
initiative, 643 had no diabetes by history (ND) (age [mean±SD]: 67.7
±11.8 years, 39% male), 113 had type 1 diabetes (age: 59.4±15.6 years,
47% male), and 833 had type 2 diabetes (age: 69.7±9.7 years, 51% male).
DSPN was assessed by history and foot examination including pressure
(10 g monofilament), temperature (tip therm instrument), and vibration
(tuning fork) perception andwas classified as possible, probable, and severe
if 1 of 3, 2 of 3, and 3 of 3 tests were abnormal. Painful DSPN was defined
as the presence of DSPN with pain and/or burning at rest in the feet, while
painless DSPN was defined as the presence of paraesthesias, numbness, or
absence of symptoms. Foot pulses, HbA1c (point-of-care testing), and
symptom questionnaires were determined in subsets of participants.
Results:DSPNwas detected in 49.3% (95%CI: 46.0-52.6) of ND, 43.5%
(35.4-51.9) of type 1, and 52.9% (50.0-55.9) of type 2 diabetes subjects.
The percentages of subjects with painful DSPN among those with DSPN
were 66.7% (60.1-72.8) in ND, 61.5% (43.6-77.4) in type 1, and 61.8%
(56.2-67.2) in type 2 diabetes subjects. Among participants with painful
polyneuropathy, the latter was reported as previously undiagnosed by
75.8% (67.5-82.9) of ND, 28.5% (16.6-64.5) of type 1, and 60.2%
(52.5-67.4) of type 2 diabetes participants. These rates were around
20% higher in subjects with painless DSPN. Apart from age, painful
DSPN was associated with higher BMI in participants with type 2 diabe-
tes (r=0.242; P=0.001). Among ND participants, 30.1% (26.0-34.5) had
HbA1c values of 5.7-6.4%, while 4.1% (2.5-6.4) showed HbA1c levels
≥6.5%. Painful DSPN was associated with HbA1c in type 2 diabetes
subjects (r=0.121; P=0.040) and in ND individuals who hadHbA1c levels
≥6.5% (r=0.837; P<0.001).
Conclusion: Almost half of subjects with and without diabetes partici-
pating in an educational initiative had DSPN which was painful but pre-
viously undiagnosed in almost two thirds each. Since the risk of diabetes
was increased in one third of participants without known diabetes, effec-
tive strategies to reveal both undetected diabetes and neuropathy should
be implemented.
Supported by: Wörwag Pharma, MIWF NRW, BMG
Disclosure:D. Ziegler: Lecture/other fees; Wörwag Pharma.
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The relationship between vitamin D and thalamic neurochemistry in
painful diabetic neuropathy
I. Wilkinson1, D. Selvarajah2, R. Gandhi3, M. Greig4, S. Tesfaye4, P.
Shillo4;
1Academic Radiology, 2Human Metabolism, University of Sheffield,
3Diabetes, Northern General Hospital, 4Diabetes, Royal Hallamshire
Hospital, Sheffield, UK.

Background and aims:We have previously demonstrated lower vitamin
D levels in painful compared to painless diabetic peripheral neuropathy
(DPN). However, the mechanistic basis for this remains unclear. Recent
mouse studies have reported an association between vitamin D deficiency
and prominent changes in behavior and brain neurochemistry. Thalamic
Glutamate / glutamine (Glx) was also found to be lower inDPN compared
to non- neuropathic diabetic subjects. The aim of this study was therefore
to examine any potential relationship between vitamin D levels, neuro-
pathic pain status and thalamic brain neurochemistry.

Materials and methods: Forty-four patients with type 2 diabetes
(T2DM) (14 Painful-DPN, 15 Painless-DPN and 15 No-DPN) and 15
non-diabetic healthy volunteers (HV) were examined by detailed clinical
and neurophysiological assessment to determine their neuropathy com-
posite score [NIS(LL)+7 and Douleur Neuropathique 4 score(DN4)].
25(OH)-Vitamin D was measured between May-September and all sub-
jects had seasonal sunlight exposure and daily activity measured. Single-
voxel protonMagnetic Resonance Spectroscopy (H-MRS) was used at 3T
to yield thalamic Glx resonance information relative to that of water in
each subject (MEGAPRESS; echo time=68ms).
Results: There was no significant difference in age between the study
groups (painless-DPN, 59(SD10); painful-DPN, 60(7); no-DPN 57(7)
and HV 55(10) years; ANOVA p=0.39). Subjects with painful-DPN
(35.8nmol/l) had the lowest vitamin D levels (painful DPN, 35.8(17.1);
painless-DPN, 56.1(28.7); No-DPN, 46.8(19.2) and HV, 58.5(27.8);
ANOVA p=0.039) and Glx levels 1.27(0.23), 1.37(0.14), 1.34(0.21),
1.45(0.36); ANOVA p=0.28). There was a significant correlation between
vitamin D and Glx in patients with painful-DPN only (r=0.69, p=0.03).
Conclusion: We have demonstrated a significant correlation between
vitamin D levels and thalamic Glx in patients with painful DPN. This is
the first study to demonstrate an association between vitaminD deficiency
and neurochemical changes in the brains of patients with painful DPN.
Supported by: Wellcome Trust
Disclosure: I. Wilkinson: None.
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External muscle stimulation differentiates circulating haematopoietic
stem cells in diabetes patients
I. Spanidis1, A. Hidmark1, T.H. Fleming1, N. Volk1, V. Eckstein2, J.B.
Gröner1, S. Kopf1, P.P. Nawroth1, D. Oikonomou1;
1Innere Medizin I und Klinische Chemie, 2Hämatologie, Onkologie und
Rheumatologie, Medizinische Universitätsklinik, Heidelberg, Germany.

Background and aims: External electric muscle stimulation (EMS) has
been shown to reduce pain resulting from diabetic neuropathy (DN), a
vascular complication of diabetes. It was hypothesized that EMS-
treatment did so by affecting circulating CD34+ hematopoietic stem cells
(HSC), which can participate in vessel repair by differentiating into en-
dothelial progenitor cells (EPC).
Materials and methods: 28 DN patients and 6 healthy sham-controls
were treated for three 60-minutes lasting sessions within 10 days. 24
patients were evaluated for neuropathic symptoms using the Diabetic
Neuropathy Symptom Score (NSS) and Neuropathy Disability Score
(NDS) tools. The frequency of HSC and their expression of surface pro-
teins required for vessel wall binding, homing and markers of differenti-
ation were identified by flow cytometry.
Results:Median symptom severity was reduced from 8 to 6 (p=0.001) as
measured by NSS and from 5.5 to 5 (p=0.027) as measured by NDS. The
one hour treatment also caused an immediate decrease in HSC frequency
in the blood in participants with DN (a median decrease of -20%,
p<0.001). HSC remaining in blood of 9 EMS-treated DN patients showed
significant increases of surface molecules required for binding to vessel
walls (JAM-A and CD31), homing toward hypoxic tissue (CXCR4) and
differentiation into endothelial cells (CD31). The proportion of HSC ex-
pressing VEGFR2, defining the cells as EPC, was increased by a median
of 36% (p=0.011). Increased frequency of HCS expressing VEGFR2 was
also observed in the 6 healthy sham-controls (34% increase, p=0.028)
after EMS treatment, but not after sham-treatment.
Conclusion: EMS-treatment alleviated symptoms of DN, increased dif-
ferentiation of HCS and caused a reduction of HSCs in circulation. We
hypothesize that EMS-induced differentiation of HSC promotes tissue
regeneration which contributes to the improved symptoms of painful
DN. To our knowledge, this is the first protocol described for in vivo
differentiation of HSC in diabetes patients.
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Disruption of white matter integrity in sensory and motor pathways
in diabetic peripheral neuropathy: evidence from diffusion tensor
imaging
D. Selvarajah, J. Harding, S. Pallai, I. Wilkinson, S. Tesfaye;
Department of Human Metabolism, University of Sheffield, UK.

Background and aims: There is now emerging evidence that diabetic
peripheral neuropathy (DPN) is associated with both structural change
and functional reorganization of the somatosensory cortex (SSC). We
have previously demonstrated spinal cord atrophy and a reduction in grey
matter volume in the primary SSC in DSPN but the integrity of the white
matter tracks between these two anatomical areas has not been studied. In
this study we have applied Magnetic Resonance (MR) Diffusion Tensor
Imaging (DTI) to estimate cerebral water diffusion directionality which
can be used to infer intracranial axonal tract architecture.
Materials and methods: 11 type 1 diabetes patients (8 males, mean age
54.6+13.8 years ) with DPN and 13 healthy volunteers (7 males, age
49.3+15.0 years) without diabetes underwent detailed clinical and neuro-
physiological assessments (NIS-LL+7 - confirming DPN). All subjects
had DTI on MR at 3T (Achieva, Philips Healthcare) using a spin-echo,
EPI-based 32-direction technique. Group mean fractional anisotropy
maps were generated and compared.
Results: We found significantly lower fractional anisotropy in the
primary SSC (MNI coordinates: -32,-30,46), supramarginal gyrus
(-28,-40,39) and corticospinal tract (-24,-17,36) in DSPN compared
to the healthy volunteer group (p < 0.05). There were no regions
where the fractional anisotropy was higher in the DPN compared to
healthy volunteer group.
Conclusion: This study for the first time has shown alterations in white
matter water diffusion fractional anisotropy in patients with DPN. This
finding implies disruption of white matter tract integrity of the sensory
and motor pathways in the brain in DPN. Changes in the degree of white
matter structure, as indexed by a decline in fractional anisotropy, might
provide a bio-mechanical understanding of CNS involvement in DPN.
Larger studies are now required with including a diabetic control group
without DPN.
Supported by: Juvenile Diabetes Research Foundation
Disclosre:D. Selvarajah: None.
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Neuropathy in patients with type 2 diabetes does not contribute to the
development of microvascular dysfunction
A.L. Emanuel1, M.D. Nieuwenhoff2, G. Groeneveld1,2, M.H.H.
Kramer1, E.C. Eringa1, E.H. Serné1;
1Internal Medicine, VU University Medical Center, Amsterdam, 2Centre
for Human Drug Research, Leiden, Netherlands.

Background and aims: In type 2 diabetes (T2DM) more severe
microvascular endothelial dysfunction can be demonstrated in

patients with an accompanying neuropathy. A bidirectional causal
relationship between microvascular endothelial dysfunction and
neuropathy has been proposed, but most studies addressing this
hypothesis are hampered due to confounding by diabetes-related
factors influencing both microvascular and neural function. This
study aims to investigate whether the relationship between neurop-
athy and microvascular endothelial dysfunction is independent of
diabetes-related factors. For this purpose, microvascular function of
T2DM patients with and without neuropathy was compared to mi-
crovascular function of patients with chronic idiopathic axonal
polyneuropathy (CIAP), a polyneuropathy clinically comparable to
diabetic neuropathy but not due to diabetes and of unknown
aetiology.
Materials and methods: Cross-sectional information was collected
from four groups; 16 healthy controls, 16 patients with CIAP, 11
T2DM patients without neuropathy (DM) and 15 T2DM patients
with neuropathy (DPN). Neuropathy severity was assessed with
skin biopsy and nerve conduction studies for small and large fibre
involvement respectively. Microvascular endothelium-dependent
and -independent vasodilatation was measured by laser Doppler
fluxmetry in combination with iontophoresis of acetylcholine
(ACh) and sodium nitroprusside (SNP). Data were log-
transformed and analysed by one-way ANOVA and post-hoc
Fisher’s LSD test.
Results: The characteristics showed no relevant differences in age.
We observed differences in BMI (controls (23.9 ± 2.3 kg/m2);
CIAP (26.5 ± 3.2 kg/m2); DM (28.2 ± 2.2 kg/m2); DPN (28.2 ±
3.5 kg/m2)) and HbA1c (controls (36.0 ± 2.0 mmol/mol); CIAP
(37.1 ± 3.5 mmol/mol); DM (54.1 ± 11.8 mmol/mol) DPN (62.5
± 18.2 mmol/mol)). Diabetes duration was equal in the two dia-
betic groups. Compared to healthy controls, CIAP and DPN pa-
tients demonstrated a similar decrease in intra-epidermal nerve
fibre density and a similar reduction in sural nerve sensory nerve
action potential. The vasodilatory response to ACh was similar in
CIAP patients (630.8[69.6 - 2155.1]%), but lower in the diabetic
patients with (238.3[64.9 - 805.3]%) and without neuropathy
(233.6[53.0 - 305.2]%) compared to healthy controls (687[110.5
- 2155.1]%). No significant difference was found between the
diabetics with vs without a neuropathy. The vasodilator response
to SNP did not show significant differences among the groups
(p=0.090).
Conclusion: In this study, endothelium-dependent vasodilatation was re-
duced in T2DM patients regardless of the presence of neuropathy. In
addition, endothelium-dependent and -independent vasodilatation was
normal in CIAP patients. These data suggest that neuropathy does not
contribute to impaired microvascular endothelium-dependent vasodilata-
tion in type 2 diabetes.

Supported by: Grants from STWand Biogen
Disclosure: A.L. Emanuel: Grants; Stichting Technologische
Wetenschappen (STW) grant 10730, Biogen Netherlands B.V.
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E2F1 controls pancreatic beta cell function and identity
X. Gromada, N. Rabhi, P. Froguel, J.-S. Annicotte;
UMR8199, Lille, France.

Background and aims: Dysfunction of pancreatic β cells, associated
with a decrease in their number are responsible for diabetes development.
In this regard, cell cycle regulators play key roles in the control of cell
proliferation and cell fate. We previously reported the important role of
the CDK4-pRb-E2F1 pathway, a key component of the cell cycle machin-
ery, on glucose homeostasis, post-natal β-cell proliferation, mass and
function. However, the molecular link between E2F1 and the control of
endocrine cell fate or differentiation remains unknown.
Materials and methods: To identify the potential role of E2F1 in pan-
creatic β-cell differentiation, we used E2f1 +/+ and -/- mice and studied
the proportion of α and β cell in these genetic backgrounds. To further
understand the potential role of E2F1 in maintaining β-cell identity, we
used shRNA technology in MIN6 cells, transient transfection experi-
ments, chromatin immunoprecipitation assays and E2F1 inhibitors
in vitro and in vivo. Moreover to confirm the cell-autonomous function
of E2f1 in β cells, we have generated a beta-cell specific inactivation of
the E2f1 gene in mice. We further used human islets to demonstrate the
key role of maintaining E2F1 activity for β-cell identity.
Results: We show here that E2f1 deficiency induced a β-to-α-like cell
conversion, suggesting that E2f1 could be directly involved in this pro-
cess. Knocking-down E2f1 in the β-cell line Min6 induced the α-cell
specific transcription factor Arx at the mRNA and protein levels. We also
demonstrated that E2F1, in concert with pRb, repressed Arx in β cells at
the promoter level, through an epigenetic mechanism involving CpG
island methylation. These results were confirmed in a E2f1 beta cell
specific knock-out mouse model where the mice present glucose intoler-
ance associated with a decrease of insulin secretion in response to glucose.
Finally, inhibiting E2F1 activity in human islets induced aβ-to-α-like cell
conversion, suggesting an important role for E2F1 in human islets.
Conclusion: Our data demonstrate that E2f1 could be a constitutive re-
pressor of the α-cell specific transcription factor Arx, crucial to maintain
the cellular identity of pancreaticβ cells. The underlying repressivemech-
anisms are still under investigations but could involve a demethylation
process.
Supported by: ARD, Lille 2 university, Labex, SFD, conseil régional Nord
Pas de Calais
Disclosure: X. Gromada: None.
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The elevated expression of the ER-stress induced miR-29a in individ-
uals with type 1 diabetes mellitus
S. Bacon1, B. Engelbrecht2, J.H.M. Prehn3, A. Resler3, M.M. Byrne1;
1Endocrinology & Diabetes, Mater Misericordiae University Hospital,
Dublin, Ireland, 2Life & Brain Centre, University of Bonn, Germany,
3Physiology & Medical Physics Dept., Royal College of Surgeons in
Ireland, Dublin, Ireland.

Background and aims: MicroRNAs are 19-25 noncoding RNA mole-
cules which function as post-transcriptional regulators and are recognized
as playing a crucial role in obesity, insulin secretion and action.
Metabolically stressed human β-cells display markers of endoplasmic
reticulum (ER)-stress and apoptosis. Obesity, hyperglycaemia and insulin
resistance associated with a chronic inflammatory state induce such met-
abolic ER-stress. The expression of two specific microRNAs; miR-29a
and miR-376a have been identified as being induced during ER-stress by

our group. The aim of this study was to determine the expression of the
ER-stress induced miR-29a and miR-376a in human subjects with type 1
and type 2 diabetes mellitus (T1DM and T2DM).
Materials and methods: 35 individuals with T1DM and 30 individuals
with T2DM participated in the current study. The mean duration of dia-
betes in the cohort studied was 13 years. Participants were phenotyped,
including performing a 75g oral glucose tolerance test with insulin and C-
peptide at baseline and 30 minute intervals to clarify insulin secretory
response. Absolute levels of serum miR-29a and 376a were determined
using real time PCR. We also correlated expression levels with clinically
relevant indices including AUC insulin, oral glucose insulin sensitivity
(OGIS) and triglyceride levels. All data is presented as median ±SEM.
Correlation analysis was performed using Spearman correlation
coefficient.
Results: The expression of miR-29a was higher in the T1DM cohort than
in the T2DM cohort (448000 [9183000-2 x 106] vs. 240500 [58425-
485750], p=0.01). In contrast, miR-376a expression levels were not sig-
nificantly higher in the T1DM cohort than in the T2DM cohort (7.9 x 106

[369000- 7.6 x 108] vs. 6.9 x 107 [8.8x 106 - 2.4 x 108], p=0.3). In the
T1DM and the T2DM there was no significant correlation observed be-
tween miR-29a or miR-376a and markers of insulin resistance including
BMI, OGIS, AUC insulin, LDL, total cholesterol, HDL , triglyceride level
or CRP. There was a significant correlation between miR-29a and diastol-
ic blood pressure in the T2DM cohort (rho=-0.4, p=0.01).
Conclusion: For the first time, we demonstrate the higher expression of
the ER-stress induced miR-29a in the serum of subjects with T1DMwhen
compared to T2DM. ER-stress is implicated in the β-cell failure associ-
ated with T2DM. However, the role of ER-stress in the propagation of
T1DM remains undefined. In theβ-cells of a NODmousemodel, the over
expression of miR-29a promotes apoptosis by decreasing levels of the
anti-apoptotic protein Mcl-1. Our findings may suggest that there is on-
going ER-stress in a T1DM cohort despite a long duration of diabetes.
Supported by: Health Professional Fellowship awarded from the Health
Research Board to SB
Disclosure:S. Bacon: None.
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Hyperlipidaemia-induced microRNA-155 expression in pancreatic
islet cells maintains glucose homeostasis by targeting MafB
M. Zhu1, Y. Wei1,2, K. Heyll1, A. Schober1,2;
1Experimental Vascular Medicine, Institute for Cardiovascular
Prevention, Ludwig-Maximilians-University Munich, 2Munich Heart
Alliance, Germany.

Background and aims: High fat diet-induced hyperlipidemia is associ-
ated with low-grade endotoxemia, which increases insulin secretion due
to IL-6-induced glucagon-like peptide-1 (GLP-1) production. Because
lipopolysaccharide (LPS) and oxidatively modified LDL upregulate
microRNA-155 (miR-155) in macrophages, we aimed to study the role
of miR-155 in glucose homeostasis during hyperlipidemia.
Materials and methods: Fasting glucose and LPS blood levels were
determined in Mir155+/+Ldlr-/- and Mir155-/-Ldlr-/- mice fed a normal
chow or a high fat diet. Immunostaining of insulin and glucagon was
performed in murine islets. MiR-155 expression was quantified in laser
microdissected murine islets by quantitative real-time PCR (qPCR). IL-6,
GLP-1, glucagon, and insulin protein levels were determined by Luminex
assay or ELISA. Gene expression in islets was studied by microarray
analysis. The miRNA-induced silencing complex (RISC) was
immunoprecipitated from MIN6 cells overexpressing a tagged GW182
protein after treatment with miR-155 mimics and the enrichment of genes
was quantified by qPCR. MIN6 cells were transfected with miR-155
inhibitors and a luciferase reporter vector containing the Il6 promoter with
or without mutations in the putative V-maf musculoaponeurotic fibrosar-
coma oncogene homologB (MafB) binding sites.MIN6 cells were treated
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with antisense oligonucleotides that inhibit the interaction between miR-
155 and MafB or control oligonucleotides.
Results: LPS levels in serum and miR-155 expression in islets was in-
creased in Ldlr-/- mice fed a high fat diet. In Mir155-/-Ldlr-/- mice, glu-
cose and plasma glucagon levels were increased, whereas plasma insulin
and GLP-1 levels were reduced compared with Mir155+/+Ldlr-/- mice.
Theα-to-β-cell ratio and the glucagon protein level were higher, whereas
the insulin andGLP-1 protein content was reduced in islets fromMir155-/
-Ldlr-/-mice. Insulin, GLP-1, and IL-6 signaling pathways were inhibited
and several putative miR-155 targets, such as MafB, Sema5a and Stmn2,
were upregulated in islets fromMir155-/-Ldlr-/- mice. Overexpression of
miR-155 in MIN6 cells primarily enriched MafB mRNA in the RISC.
MiR-155 suppressed glucagon expression, and upregulated proprotein
convertase subtilisin/kexin type 1 (Pcsk1), insulin and GLP-1 expression
in MIN6 cells. This effect of miR-155 was mediated by the targeting of
MafB and the diminished MafB-mediated repression of IL-6.
Conclusion: Our data indicate that upregulation of miR-155 expression
in islets during high fat diet-induced endotoxemia improves glucose ho-
meostasis by targeting MafB, which results in increased IL-6-mediated
GLP-1 production. Thus, increasing miR-155 levels in β-cell may be a
promising therapeutic strategy to improve insulin secretion in patients
with diabetes.
Supported by: German Federal Ministry of Education and Research
Disclosure:M. Zhu: None.
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Metabolic characterisation of beta cell specific IDE knock-out mice
C. Fernández-Díaz1, S. Fernández-Luis1, C. Dominguez-Lobatón1, A.
Moreno1, G. Perdomo2, I. Cózar-Castellano1;
1Instituto de Biología y Genética Molecular, Universidad de Valladolid,
2Facultad de Ciencias de la Salud, Universidad de Burgos, Spain.

Background and aims: Insulin Degrading Enzyme (IDE) is a ubiquitous
protein with a broad spectrum of activity against proteins such as insulin,
glucagon and beta-amyloid. There are genetic associations, in human and
rodents, between IDE polymorphisms and the risk to suffer type 2 diabe-
tes mellitus (DM2). However, the physiological role of IDE on the regu-
lation of glucose homeostasis and its potential therapeutic benefit remains
largely unknown. Interestingly, there is a controversy on IDE role due to
contradictory results obtained in the metabolic characterization of total
IDE KO mice. In order to clarify if IDE is a possible target for DM2 and
its specific role in pancreatic beta-cell function we have generated beta-
cell specific IDE null mice (β-IDE-KO).
Materials and methods:We have characterized glucose and insulin me-
tabolism in β-IDE-KO and control mice fed a standard diet (2 and 6
months old) or a high fat diet (6 months old). Bodyweight, blood glucose,
plasma insulin and plasma glucagon levels were monitored. Glucose ho-
meostasis and insulin secretion were assessed by intraperitoneal glucose
tolerance test.
Results: Compared to control mice, β-IDE-KO old mice (6 months)
showed a significant decrease in insulin secretion after a glucose chal-
lenge. These results recapitulate our observations in vitro which showed
IDE-knock-down in INS1E cells lead to reduce insulin secretion after
glucose overload. Surprisingly, although basal glucose and plasma insulin
levels were not altered, β-IDE-KO mice suffer hiperglucagonemia.
Furthermore, β-IDE-KO old mice fed a high-fat diet exhibited impaired
glucose tolerance compared to control mice.
Conclusion: Whole-body glucose homeostasis is not affected by deple-
tion of IDE in pancreatic β-cells, despite reduced plasma insulin levels.
However, the effect of IDE depletion on insulin secretion impairs glucose
homeostasis in diet-induced obese mice. Thus, our work has shed light on
the physiological role of IDE on the regulation of glucose homeostasis.
Supported by: MINECO SAF2014-58702-C2-1-R
Disclosure:C. Fernández-Díaz: None.
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Deletion of beta cell specific KATP channels causes severe glucose
intolerance with impaired insulin secretion and enhanced incretin
secretion
O.S. Oduori1, K. Minami1, N. Yokoi1, Y. Maejima2, H. Takahashi1, P.L.
Herrera3, K. Shimomura2, S. Seino1;
1Molecular and Metabolic Medicine, Kobe University Graduate School
of Medicine, Kobe, 2Department of Electrophysiology and Oncology,
Fukushima Medical University, Fukushima, Japan, 3Faculty of
Medicine, University of Geneva, Switzerland.

Background and aims: Pancreatic β-cell ATP-sensitive K+(KATP)
channel plays an important role in insulin secretion. By studying
global KATP knockout mice, we previously reported that the mice
exhibited a severe defect in glucose-induced insulin secretion
(GIIS) but only a slight impairment in glucose tolerance.
However, no β-cell specific KATP channel knockout mice have
been reported to date. In this study, we generated and investigated
the β-cell specific KATP knockout (βKir6.2 KO) mice to clarify
the role of the β-cell KATP channel in insulin secretion and
glucose homeostasis
Materials and methods: Mice harbouring a floxed Kir6.2 allele
(Kir6.2flox/+) were generated by introducing a targeting vector.
Multiple crossing with Ins-Cre mice generated βKir6.2 KO mice.
Kir6.2 knockout efficiency was determined by mRNA expression
and electrophysiological study of isolated β-cells. Oral glucose toler-
ance test (OGTT), meal tolerance test and insulin tolerance test (ITT)
were performed. Plasma insulin and glucose-dependent insulinotropic
polypeptide (GIP) levels were measured. The effects of different anti
diabetic drugs on blood glucose levels during OGTT were examined.
GIIS in isolated islets was also determined
Results: In comparison with wild-type mice islets, βKir6.2 KO
islets had Kir6.2 mRNA expression levels of below 10%, suggest-
ing over 90% knockout efficiency. Washout increase of K+ con-
ductance was observed in whole cell recordings in wild-type mice
islets and addition of tolbutamide inhibited this conductance.
Conversely, no increase in K+ conductance was observed in
βKir6.2 KO β-cells, confirming absence of functional KATP
channels. Unlike global Kir6.2 KO mice, βKir6.2 KO mice
showed significantly elevated fasting blood glucose levels and
their tolerance to both oral glucose loading and meal ingestion
was severely impaired. In addition, GIIS in isolated βKir6.2 KO
islets was absent. Both glucose- and meal-induced insulin secre-
tions were severely impaired in vivo. Our results suggest that
βKir6.2 deletion promotes hyperglycaemia by impairing insulin
secretion. However, insulin sensitivity was slightly enhanced as
assessed by ITT. Basal insulin level in βKir6.2 KO islets was
high.The effects of sulfonylureas (glibenclamide and tolbutamide)
were completely lost in both βKir6.2 KO mice in vivo and their
isolated islets. Interestingly, pre-treatment with liraglutide, a
glucagon-like peptide-1 (GLP-1) receptor agonist, completely nor-
malised glucose tolerance in βKir6.2 KO mice, as assessed by
OGTT. In addition, fasting GIP level in the KO mice was signif-
icantly elevated, and the high level of GIP was maintained
throughout OGTT. These findings suggest that incretin signalling
is rather enhanced in βKir6.2 KO mice. This is further supported
by the observed propensity of the mice to grow obese as they
age, possibly attributable to elevated GIP level, as GIP is known
to promote fat deposit.
Conclusion: β-cell specific Kir6.2 deletion impairs GIIS, leading to
hyperglycaemia and a marked glucose intolerance enhancing incretin
secretion which possibly play a more pronounced and compensatory
role for the impaired insulin response to glucose due to the β-cell
KATP channel deficiency.
Supported by: MEXT
Disclosure:O.S. Oduori: None.
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Long-term study of mice with beta cell specific insulin resistance
S. Skovsø1, D.A. Dionne1, L. Elghazi2, H. Li1, D. Hutchinson1, X. Hu1, F.
Taghizadeh1, E. Bernal-Mizrachi2, J.D. Johnson1;
1Cellular and Physiological Sciences, University of British Columbia,
Vancouver, Canada, 2Department of Medicine, University of Miami
Miller School of Medicine, USA.

Background and aims: Type 2 diabetes is associated with obesity,
insulin resistance, and eventually significant beta-cell failure and
loss, although the causal molecular mechanisms driving these de-
fects remain to be fully understood. It has been hypothesized that
insulin resistance in beta-cells may be an early defect in type 2
diabetes. Earlier beta-cell specific insulin resistance mouse models,
including the so-called BIRKO mice, employed Cre recombinase
under the control of a short fragment of the rat insulin 2 promoter.
Unfortunately, the rat insulin 2 promoter has been shown to delete
alleles in both beta-cells and the brain. We therefore generated two
new mouse models to re-address the function of insulin receptors
specifically in beta-cells. First, we crossed Insrf/f mice with a
mouse line expressing Cre within the endogenous Ins1 gene locus
(Ins1Cre/wt), as our group and others have shown little or no Ins1
gene expression in the brain. Second, we employed the inducible
Ins1-CreERT transgenic mouse model, known as the MIP-Cre,
which has also been shown to have virtually no recombination in
the brain.
Materials andmethods:We assessed the progression of glucose homeo-
stasis, C-peptide and pro-insulin secretion, islet insulin content, and body
weight over a 1-year period in several cohorts of both male and female
control Insrwt/wt:Ins1Cre/wt, Insrf/wt:Ins1Cre/wt, and Insrf/f:Ins1Cre/wt
mice, fed either a 10% or 60% fat diet. Insrf/f:Ins1-CreERTmice, injected
or not with tamoxifen, were assessed for differences in glucose homeo-
stasis, insulin secretion and body weight at 4, 8, 12, 16, and 20weeks after
injection.
Results:We confirmed beta-cell specific Insr gene deletion in at least
95% of beta-cells, with no deletion in the brain. Unlike the original
BIRKO model, we did not observe glucose intolerance in Insrf/
f:Ins1Cre/wt or Insrf/wt:Ins1Cre/wt mice relative to Insrwt/
wt:Ins1Cre/wt littermate controls. In female, high fat fed mice with
reduced or eliminated Insr, we observed modestly improved glucose
tolerance at 21 weeks of age. This was associated with a modest
elevation of insulin levels during a glucose challenge at 10 and 22
weeks of age in Insrf/f:Ins1Cre/wt and Insrf/wt:Ins1Cre/wt mice. Pro-
insulin and C-peptide levels were elevated in Insrf/wt:Ins1Cre/wt
mice at several time points relative to littermate controls.
Interestingly, insulin sensitivity was moderately improved at 5 and
9 months of age. Insrf/f:Ins1Cre/wt and Insrf/wt:Ins1Cre/wt mice
were also heavier from 7-16 weeks of age, when compared to
Insrwt/wt:Ins1Cre/wt littermates. Insrf/f:Ins1-CreERT mice had sig-
nificantly improved glucose tolerance 4 weeks after tamoxifen injec-
tion relative to both Insrwt/wt:Ins1-CreERT and Insrf/f littermate
controls (n = 16,17), although this reverted to impaired glucose ho-
meostasis later in life.
Conclusion: Our data are consistent with the concept that insulin inhibits
its own secretion, at least initially. Our data suggest that early beta-cell
specific modulation of insulin secretion via insulin receptor deletion can
have peripheral consequences for body weight regulation and insulin
sensitivity. Together, these data provide new information about the func-
tion of beta-cell insulin receptors and will provide more insight into the
pathogenesis of type 2 diabetes.
Supported by: CIHR
Disclosure:S. Skovsø: None.
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Coding variation and type 2 diabetes risk in 435,386 individuals
A. Mahajan, on behalf of the ExT2D Exome Chip Consortium, for
PROMIS, CHARGE and T2D-GENES/GoT2D;
Wellcome Trust Centre for Human Genetics, Oxford, UK.

Background and aims: Changes in protein-coding sequence have been
hypothesised to be particularly enriched for variants of large-effect on
complex human diseases. Such variants are also more likely to have
functional impact and support more direct biological interpretation than
non-coding alleles. Here, we aim to evaluate the contribution of coding
variation to type 2 diabetes (T2D) risk.
Materials and methods:We aggregated 72,927 cases and 366,189 con-
trols of diverse ancestry including (i) exome array data from 51 studies
and (ii) genome-wide association (GWA) data from UK BioBank and
Genetic Epidemiology Research on Aging (GERA), supplemented with
UK10K and/or 1000 Genomes Project imputation. Within each study, we
tested single variants for association with T2D, with/without body-mass
index (BMI) adjustment. We combined association summary statistics
across studies in a fixed-effects Z-score effective sample size weighted
meta-analysis. In established GWA regions, we investigated the relation-
ship between coding variants and previously reported lead SNPs through
reciprocal conditional analyses.
Results: We identified 15 entirely novel association signals (outside
known T2D GWA regions) at exome-wide significance (P<5x10-7) in-
cluding POC5 (H36R, P=3.1x10-15, minor allele frequency (MAF) =
44%), ZZEF1 (L1972P, P=8x10-12, MAF=24%), PNPLA3 (I148M,
P=7x10-9, MAF=42%), and FAM63A (Y285N, P=9x10-8, MAF=1%).
A further 38 significant coding associations mapped within 20 established
common variant GWA loci. All but four were common (MAF>5% in the
ethnic group driving the association), and at 14 of these 20 loci, previous
lead SNPs were non-coding. For 10 of these 14, the lead GWA SNP or a
close proxy (r2>0.8) was typed on the exome array, enabling reciprocal
conditional analyses to assess their relationships to the coding variant
signal. At two, including TM6SF2 E167K at the CILP2 locus, coding
variant and GWA SNP association signals were indistinguishable. At a
further six, association signals at the established GWA SNP and coding
variant (including COBLL1 N939D P=2x10-19 and GIPR E354Q,
P=3x10-12) were conditionally distinct. We confirmed these relationships
using UK Biobank and GERA GWA data with denser variant coverage,
demonstrating that for these eight loci, the association evidence was at least
consistent with a causal role for the associated coding variants. Overall, our
analysis of coding variation points to candidate effector transcripts at ~25%
of the >80 T2D GWA loci because: (i) the coding variant drives the GWA
signal (e.g. KCNJ11, SLC30A8, GCKR, TM6SF2); (ii) the coding variant
association is distinct from the common variant GWA SNP (e.g. COBLL1,
RREB1, GIPR, HNF4A); or (iii) the GWA signal overlaps a gene directly
implicated in monogenic diabetes (e.g. HNF1B, GCK, PAX4, INS).
Conclusion: Our large-scale association analysis of coding variants has
enabled identification of several novel T2D susceptibility loci. These
analyses indicated that low-frequency and rare coding variants of large
effect do not make a major contribution to T2D risk and highlighted
candidate effector transcripts at ~25% of the >80 T2D previously
established GWA loci.
Disclosure:A. Mahajan: None.
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Prioritising causal genes at type 2 diabetes risk loci through high-
throughput screening for human beta cell dysfunction
S.K. Thomsen1, A. Ceroni2, M. van de Bunt1,3, C. Burrows1, A. Barrett1,
R. Scharfmann4, D. Ebner2, M.I. McCarthy1,3, A.L. Gloyn1,3;
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1Oxford Centre for Diabetes, Endocrinology & Metabolism, 2Target
Discovery Institute, 3Wellcome Trust Centre for Human Genetics,
University of Oxford, Headington, UK, 4INSERM U1016, Université
Paris Descartes, Paris, France.

Background and aims: Most genetic association signals for type 2
diabetes (T2D) risk are located in non-coding regions of the genome,
hindering translation into molecular mechanisms. Physiological
studies have shown pancreatic β-cell dysfunction to be a central
mechanism through which risk alleles exert their effects, but uncer-
tainty remains over the causal gene in the vast majority of cases.
Systematically characterizing the role of regional transcripts in β-
cell function could point to the underlying disease-causing genes.
However, previous high-throughput screening efforts have been lim-
ited by inadequate cellular models and prohibitively high costs of
insulin immunoassays. Our aim was to design a scalable assay for
β-cell dysfunction in a human model system, and to apply this for
accelerated discovery of causal genes for T2D risk loci.
Materials and methods: To overcome previous limitations, we de-
veloped a strategy based on arrayed gene silencing in the human
β-cell line EndoC-βH1. Insulin immunoassays were miniaturized
using acoustic liquid handling to achieve a ten-fold cost reduction
while maintaining high sensitivity (coefficient of variation < 3%).
We performed a primary loss-of-function screen in triplicate on
300 positional candidates selected from 75 T2D-associated re-
gions. Each gene was assayed for effects on cell count (a function
of viability and proliferation) and insulin secretion under four
different conditions (basal glucose, high glucose, IBMX, and
tolbutamide).
Results: Applying a false discovery rate threshold (q < 0.05), we identi-
fied a total of 67 significant effects (15 for cell count and 52 for insulin
secretion phenotypes) among 45 genes at 37 disease-associated loci. The
hits showed a strong enrichment for genes known to be implicated in
monogenic diabetes (odds ratio = 14.6; p = 5.5x10-9), driven by signifi-
cantly altered insulin secretion rather than differences in cell counts (p <
2x10-16 versus p = 0.67). Selected effects were successfully validated in a
follow-up study (ρ = 0.85, p = 6.7x10-10), including several genes
(ARL15, ZMIZ1 and THADA) with previously unknown or poorly de-
scribed roles inβ-cell biology. Loss-of-function of the known monogenic
diabetes geneHNF4Awas found to cause a paradoxical increase in insulin
secretion across conditions (q-values < 0.001). This is consistent with the
previously unexplained observation that loss-of-function HNF4A muta-
tions are associated with congenital hyperinsulinism in early infancy.
Conclusion: We have identified genes at half of the T2D-associated
loci studied (37 of 75) where loss-of-function in EndoC-βH1 result-
ed in β-cell dysfunction. This demonstrates, for the first time, the
feasibility of performing systematic screening for insulin secretion
defects in human β cells. Our data confirmed known regulators of
β-cell function, and also highlight possible roles for genes with no
or limited prior evidence. These results can be integrated with com-
plementary lines of genomic and epigenomic evidence to shed light
on molecular mechanisms for insulin insufficiency and type 2
diabetes.
Supported by: Wellcome Trust (095101/Z/10/Z and 098381)
Disclosure:S.K. Thomsen: None.
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Deep functional profiling of 40 MTNR1B mutants reveals the in-
volvement of Gαi1 and Gαz proteins in the association between mel-
atonin signalling and type 2 diabetes
A. Bonnefond1, A. Karamitri2, B. Plouffe3, M. Chen2, A. Hegron2, M.
Boissel1, J.-L. Guillaume2, M. Bouvier3, P. Froguel1, R. Jockers2;
1CNRS, Lille, 2Inserm, Paris, France, 3IRIC-Université de Montréal,
Canada.

Background and aims: G protein-coupled receptors (GPCRs) activate
multiple distinct downstream pathways, but the specific impact of these
pathways on disease risk is unknown. Previously, we reported that rare
mutations in MTNR1B (encoding the GPCR melatonin receptor 1B)
which damage the melatonin binding, as well as the melatonin-induced
signalling of ERK and/or cyclic AMP (cAMP), contribute to increased
type 2 diabetes (T2D) risk. However, other downstream pathways were
not analyzed. Here, we performed a deep functional profiling of 40
MTNR1Bmutants by investigating five downstream signalling pathways
including basal or melatonin-induced Gαi1 activation, Gαz activation,
cAMP inhibition, β-arrestin-2 recruitment and ERK activation.
Materials and methods: The effects of the mutations on these pathways
were assessed using bioluminescence resonance energy transfer-based
assays, protein-complementation assays and alphascreen technology.
The relative melatonin-induced responses were determined using the op-
erational model andwere expressed asΔlog(τ/KA). The association anal-
yses were performed on a case-control study including 2,186 patients with
T2D and 4,804 controls. Rare variants (with a frequency < 1%) were
analyzed by pooling them on the basis of their functional consequences.
We assessed the effect of these pooled variants on T2D risk via the KBAC
method embedded in a logistic regression model adjusted for age, gender
and body mass index.
Results:We found that several MTNR1B variants led to defects in Gαi1
activation, Gαz activation, cAMP inhibition, β-arrestin-2 recruitment
and/or ERK activation. Of note, the vast majority of these loss-of-
function variants were rare, except for the K243R variant that is frequent
and led to defects in β-arrestin-2 recruitment. We found that the variants
causing defects in melatonin-induced Gαi1 or Gαz activation were the
most strongly and significantly associated with increased T2D risk
(OR=3.25 or 2.92, respectively; p<0.001; Table 1). The rare variants
causing defects in melatonin-induced β-arrestin-2 recruitment only mod-
estly contributed to T2D; this is in line with the fact that K243R is not
associated with T2D (either in this study or in the consortia data). We
found that the “neutral” variants did not associate with T2D.
Conclusion: Through this strategy of deep functional profiling of
MTNR1B mutants, we found that melatonin-induced defects in Gαi1
and Gαz activation strongly contribute to the association between
MTNR1B loss of function and increased T2D risk; while defects in β-
arrestin-2 recruitment seem less important. The present study highlights
the high complexity of GPCR signalling and demonstrates that only some
of these pathways are involved in specific disease physiology, opening
avenues to smarter drug design targeting GPCRs.

Supported by: French National Research Agency
Disclosure:A. Bonnefond: None.
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Coding variants in G6PC and G6PC2 identified from large-scale
exome array meta-analysis impact on fasting glucose homeostasis
through effects on different tissues
N.H. Ng1, X. Sim2, J.K. Rundle1, A. Raimondo1, T2D-GENES
Consortium, MAGIC Investigators, A. Mahajan3, A.L. Gloyn1,3;
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1OCDEM, University of Oxford, UK, 2Saw Swee Hock School of Public
Health, National University of Singapore, Singapore, 3Wellcome Trust
Centre for Human Genetics, University of Oxford, UK.

Background and aims: We previously reported multiple coding var-
iants in the pancreatic islet-specific glucose-6-phosphatase gene
(G6PC2) which are independently associated with fasting glucose
(FG) levels. We showed that these variants result in loss of function
(LOF) through reduced protein stability. Given the central role of
glucose-6-phosphatase in glucose metabolism, we hypothesised that
additional rare coding variants in both islet and liver/kidney forms of
the protein (encoded by G6PC2 and G6PC respectively) may influ-
ence glycemic traits through altered protein function in their respec-
tive tissues. We now extend our studies to investigate the role of
coding variation in both genes on glycemic traits using exome array
genotyping in up to 130K normoglycemic individuals from multiple
international consortia (T2D-GENES and MAGIC), and coupled this
with functional evaluation.
Materials and methods: Single-variant results from linear mixed
models across studies were combined by inverse-variance weighted
fixed-effect meta-analysis. Gene-based analyses were performed
using sequence kernel association (SKAT) and burden tests.
Nonsynonymous variants in G6PC and G6PC2 were assessed in vitro
for protein expression (western blot) and enzymatic activity (phospha-
tase assay).
Results: We identified a gene-based signal with exome-wide signifi-
cance for FG and fasting insulin (FI) at the G6PC locus (Pburden<2.5 x
10-6) that was driven by missense variants A204S and R83C, and
protein-truncating variant (PTV) Q347X. All 3 variants are rare (mi-
nor allele frequency<0.01). A204S-G6PC displayed reduced protein
levels (33% of wild type, P<0.05) when expressed in HEK293 cells.
p.R83C maps to the enzyme’s active site and R83C-G6PC demon-
strated both a complete loss of the glycosylated form of the protein
in HEK293 and HepG2 cells as well as abolished phosphatase activ-
ity. Likewise, Q347X-G6PC lacked any detectable activity. Within the
known glycemic trait locus G6PC2, 5 coding variants (common var-
iant V219L, rare variants Y207S, H177Y, S324P, R283X) now each
achieve single variant exome-wide significance (P<2.07 x 10-7) for
FG. All missense variants resulted in both reduced protein expression
and glycosylation in INS-1 832/13 cells (P<0.01), whereas R283X
displayed null phosphatase activity. In addition, we identified 2 rare
variants with nominal significance for FG at single variant level
(P<0.05) at the same amino acid position (I171) which resulted in
opposite directions of effect on FG (βI171T=-0.179 mmol/l;
βI171V=+0.263 mmol/l). In vitro analysis supported this observation
as the Thr substitution gave rise to decreased activity whereas the Val
substitution enhanced phosphatase activity (both P<0.05).
Conclusion: We identified a gene-based association in G6PC driven by
LOF coding variants influencing FG and FI. We characterised additional
functional rare G6PC2 coding variants and described the first activating
variant consistent with elevated FG. Our study highlights the critical role
that glucose-6-phosphatase plays in both hepatic glucose metabolism and
pancreatic beta cell function.
Supported by: Wellcome Trust
Disclosure:N.H. Ng: None.
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Deletion of the type 2 diabetes-associated gene product StarD10 in
mice impairs insulin secretion and action
G.R. Carrat1, M.-S. Nguyen-Tu1, M. Hu1, P. Chabosseau1, A. Siddiq1,
M. Falchi1, P. Froguel1, A. Schulte2, M. Ibberson3, B. Thorens3, P.
Marchetti4, M. Solimena5, M. Cane1, G.A. Rutter1;
1Medicine, Imperial College London, London, UK, 2Sanofi Aventis,
Frankfurt, Germany, 3University of Lausanne, Switzerland, 4University
of Pisa, Italy, 5Technical University of Dresden, Germany.

Background and aims: Genome-wide association studies have identi-
fied more than 90 loci associated with type 2 diabetes risk. Common
genetic variants in the ARAP1/STARD10 locus on chromosome 11 affect
fasting proinsulin levels (rs11603334) and glucose-induced insulin secre-
tion (rs1552224). The product of this gene, StAR-related lipid transfer
(START) domain containing 10, is involved in the intracellular transport
of phospholipids. Here we compare human islet transcriptomes and use
mouse genetics to explore the role of the STARD10 gene in insulin action
and secretion.
Materials and methods: Null (tm1a, bearing a LacZ-STOP cassette
downstream of exon 2) and conditional (tm1c) alleles of StarD10, were
provided through the International Mouse Phenotyping Consortium
(IMPC) and maintained on a c57bl/6 background. Loss of StarD10
mRNA from liver and islets was confirmed by qRT-PCR and western
blotting. Expression in cadaveric human islets was examined using oligo-
nucleotide arrays.
Results:We studied the transcriptional activity of the three most likely
causal variants identified by Metaboship at the ARAP1/STARD10 lo-
cus in luciferase constructs. The protective allele in variant
rs1401030268 displayed greater enhancer activity than the risk form
in INS1 cells (p<0.05). These variants were found able to physically
associate with the promoter of STARD10 by chromatin conformation
capture analysis in EndoC-βH1 cells (p<0.05). Compared to wild type
(WT) littermates, mice deleted globally for StarD10 (KO), and assessed
at 14-16 weeks of age, displayed increased fed glycemia (WT, 8.1 ±
0.1 mmol/L vs KO, 9.7 ± 0.3, p<0.001), intraperitoneal glucose (1g/kg;
AUC: WT, 1169 ± 34 WT vs KO, 1274 ± 30 mmol/l*min., p=0.034)
and insulin (0.75U/kg; AUC: WT, 875 ± 62 vs KO, 670 ± 34
pM*min., p<0.01) tolerance. Glucose- (3g/kg) stimulated insulin secre-
tion was also sharply reduced in vivo in knockout mice (AUC: WT,
50.37 ± 22.53 vs KO, 40.57 ± 6.65 pM*min., p=0.026).
Correspondingly, glucose- (17 vs 3 mM) induced insulin secretion
(WT, 0.86 ± 0.05%; KO, 0.21 ± 0.03% p<0.001) and cytoplasmic
Ca2+ increases, assessed using the fluorescent probe fluo-2, and con-
focal imaging of whole islets (vs 3G: WT, 23.5% ± 1.7 vs KO, 15.4%
± 1.9, p<0.001) were reduced in islets from KO mice versus those from
WT littermates. ß-cell-selective inactivation of StarD10 in mice (βKO)
led to increased fed glycemia and impaired glucose-stimulated cyto-
plasmic Ca2+ increases and insulin secretion in vitro (p<0.05). In ad-
dition, both StarD10 KO and ßKO mice presented a reduced [proinsu-
lin]/[insulin] ratio (p<0.05), as observed in human carriers of the risk
allele. eQTL analysis revealed a significant association between
lowered human islet STARD10 mRNA levels and the possession of
risk alleles at rs11603334, p<0.001).
Conclusion: These data indicate that lowered expression of StarD10 gene
in risk allele carriers may contribute to exaggerated disease risk, and may
act both via changes in insulin secretion and action. Future studies will be
required to test this hypothesis.
Supported by: MRC, Wellcome Trust, Royal Society, SFD
Disclosure:G.R. Carrat: None.
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A new PPARγ truncated isoform induced by a regulatory feedback:
Is alternative splicing crucial in adipocyte differentiation and defec-
tive neoadipogenesis?
M. Aprile1, M.R. Ambrosio2,3, S. Cataldi1, V. D'Esposito2,3, D.
Terracciano3, P. Formisano2,3, A. Ciccodicola1,4, V. Costa1;
1Institute of Genetics and Biophysics "A.B.T.", 2Institute of Experimental
Endocrinology and Oncology, (CNR), 3Department of Translational
Medicine, Federico II University, 4Department of Science and
Technology, University “Parthenope”, Naples, Italy.

Background and aims: The current global epidemic of type 2 diabetes
(T2D) is driven by obesity. The impairment of adipogenesis is a hallmark
of hypertrophic obesity. The adipogenesis is crucially regulated by the
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peroxisome proliferator-activated receptor γ (PPARγ). Loss-of-function
(LOF) mutations in PPARG gene are associated with insulin resistance
and T2D and dominant negative mutations (i.e. E471A, L466A) in the
ligand-binding domain (LBD) block adipocyte differentiation. A system-
atic analysis of PPARG alternative splicing has not yet been performed.
Here we aim to analyze the impact of a newly identified isoform lacking
LBD (PPARγΔLBD) on PPARγ activity during adipogenesis and in
adipose tissue of obese patients.
Materials and methods: In vitro, ex vivo and in silico analyses have
been carried out. HEK293 and hTERT-AdMSCs have been used as
in vitro models. Primary AdMSCs - isolated from subcutaneous adipose
tissue of class III obese patients (n=6, BMI≥40) - and hTERT-AdMSCs
have been differentiated in adipocytes. Glucose tolerance (GT) of obese
patients has been determined by OGTT. Drug treatments (rosiglitazone,
troglitazone and GW9662) on the above-mentioned cells have been com-
bined to confocal microscopy, luciferase-based transactivation assays,
CoIP assays, RNA-Seq, qRT-PCR and western blot.
Results: We demonstrated that ligand-induced activation of PPARγ in-
duces a new event of splicing (exon skipping) of its own pre-mRNA
(increase of 80-100%;pval≤0,01). Knockdown of ASF/SF2 significantly
prevents it (n=5; pval≤0,01), suggesting that this splicing factor mediates
such a process. This splicing event leads to a truncated protein lacking
LBD (PPARγΔLBD), similarly to LOF PPARγmutants. Interestingly, it
is not able to transactivate a reporter gene and acts as a dominant negative,
reducing of about 60% the activity of the canonical PPARγ (n=3;
pval≤0,01). Its ability to bind the partner RXRα suggests a potential
competition with PPARγ. RNA-Seq in HEK293 revealed that its over-
expression impedes the transcription of key genes, induced by PPARγ in
adipocytes (e.g. LIPA, STARD4 and SLC38A9, pval≤0,01). Notably,
PPARγΔLBD levels are increased in subcutaneous adipose tissue of
obese patients with impaired GT vs obese with normal GT (n=10 and
n=12, respectively, FC mean=6,7). Furthermore, preliminary data reveal
that hAdMSCs with high PPARγΔLBD levels display a reduced ability
to differentiate in adipocytes.
Conclusion: PPARγ activation promotes a new splicing event on its own
pre-mRNA, triggering a negative regulatory feedback on its function.
This event is particularly relevant during adipogenesis, where we propose
it is a physiologic mechanism necessary to modulate PPARγ activity .
Preliminary data showed that precursors cells with high levels of this new
isoform have a reduced differentiation ability, resembling the effects of
PPARG LOF mutations. Then, the alteration of this physiological mech-
anism may compromise the commitment of adipogenic precursors con-
tributing to the defective neoadipogenesis in hypertrophic obesity and
predisposition to T2D onset.
Supported by: PON 01_02460
Disclosure:M. Aprile: None.

OP 30 Exercise effects: frommolecules
to humans
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Multimodal live-imaging analysis of GLUT4 behaviour and exercise
effects in mouse skeletal muscle
H. Hatakeyama1,2, S. Sekiai2, M. Hosoya2, M. Kanzaki2;
1FRIS, 2Graduate School of Biomedical Engineering, Tohoku University,
Sendai, Japan.

Background and aims: Exercise exerts a beneficial effect on insulin
potency (exercise effects) via augmented GLUT4 translocation in
skeletal muscles, but the molecular details of this regulating effect
remain unclear. Employing our GLUT4 nanometry combined with a
cell-based reconstitution model, we demonstrated the respective
functional roles of AS160 and Tbc1d1, proteins of the TBC1D Rab
GTPase-activating (RabGAPs) family, implicated in the key nexus
deciphering biochemical phosphorylation signals into physical pro-
cesses of GLUT4 translocation in response to insulin and exercise.
Our results suggest involvement of RabGAPs in exercise effects
(MBoC 24: 806, 2013). AS160 mediates insulin-responsive GLUT4
release from its static storage sites, whereas Tbc1d1 temporally ac-
quires insulin-responsiveness which triggers GLUT4 release only af-
ter exercise-mimetic stimuli such as AICAR-pretreatment. Unlike
adipocytes which express only AS160, skeletal muscle expresses
both RabGAPs and their relative abundances vary among muscles.
We herein analyzed GLUT4 behavior in mouse skeletal muscle and
combinatorial regulatory mechanisms mediated by the two RabGAPs
employing several live-imaging techniques.
Materials and methods:Myc-GLUT4-EGFP transgenic mice were gen-
erated using the cDNA under control of the human α-actin promotor.
Single myofibers were isolated by collagenase digestion. The cell-based
reconstitution model (3T3-L1 fibroblasts exogenously expressing myc-
GLUT4, HA-sortilin, AS160 and Tbc1d1) was also used. Intracellular
movements of individual myc-GLUT4 were tracked by labeling the pro-
tein with Quantum dot-conjugated anti-myc antibodies.
Results: In vivo imaging with multiphoton microscopy allowed ob-
servation of global GLUT4 trafficking processes such as contraction-
and insulin-responsive translocation to both sarcolemma and t-
tubules in quadriceps of myc-GLUT4-EGFP transgenic mice. We
also visualized, tracked and quantified individual GLUT4 behaviors
such as insulin-responsive release of static GLUT4 in single
myofibers isolated from these transgenic mice. Detailed analyses with
the cell-based reconstitution model revealed coordinated actions of
AS160 and Tbc1d1 on GLUT4 behavior in the co-presence of both
RabGAPs. Importantly, AS160 modulates sensitivity to external
stimuli in Tbc1d1-mediated activation of GLUT4 trafficking. For
example, acquired insulin responsiveness after AICAR-pretreatment
is more obvious in cells expressing both Tbc1d1 and AS160, even
after acute (5 min) stimulation, than in cells expressing only Tbc1d1.
This modulatory action of AS160 was completely abolished by
Tbc1d1 mutants with phosphotyrosine-binding (PTB) domain im-
pairments, including an obesity-related mutation (R125W).
Conclusion: Multimodal live-imaging techniques, including in vivo im-
aging and single molecule nanometry, enabled high-accuracy measure-
ment of GLUT4 behavior in mouse skeletal muscle. We also found that
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AS160 potentiates insulin sensitivity in Tbc1d1-mediated GLUT4 releas-
ing activity after exercise-mimetic stimuli, apparently mediated through
functional interaction with the PTB domain of Tbc1d1. This modulatory
action might be involved in the insulin sensitivity differences among
skeletal muscles and beneficial effects of exercise on muscle insulin po-
tency. We are now examining GLUT4 behavior in isolated skeletal
myofibers to verify further details.
Disclosure:H. Hatakeyama: None.
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Impaired exercise performance in Tbc1d1/Tbc1d4-deficient mice is
rescued by high-intensity interval training
C.A. Springer, N. Hamker, C. de Wendt, S. Karpinski, A. Chadt, H. Al-
Hasani;
Institute for Clinical Biochemistry and Pathobiochemistry, German
Diabetes Center, Leibniz Institute for Diabetes Research at Heinrich
Heine University Düsseldorf, German Center for Diabetes Research
(DZD), Germany.

Background and aims: The two Rab-GTPase-activating proteins
(RabGAPs) TBC1D1 and its close homologue TBC1D4 (AS160)
are important regulators of insulin- and contraction-mediated glucose
uptake and lipid metabolism in skeletal muscle. Moreover, deletion of
TBC1D1 has been shown to result in an impaired exercise perfor-
mance. Whole-body glycaemia, however, was not changed upon lack
of TBC1D1, presumably due to compensatory mechanisms involving
TBC1D4. Our aim was to elucidate the role of both RabGAPs in
glycaemic control in response to exercise in Tbc1d1/Tbc1d4-
deficient mice.
Materials and methods: Wildtype (WT) and Tbc1d1/Tbc1d4-deficient
(D1/4) mice were fed a high-fat diet (HFD) with 60% fat from calories
after weaning and subjected to forced high-intensity interval training
(HIIT) on treadmills for six weeks starting from week 14. Body compo-
sition, glucose sensitivity and physical condition were determined and
compared with sedentary controls. Statistical analysis was performed
using student's t-test and two-way ANOVA.
Results: Sedentary D1/4 mice showed impaired physical activity.
Compared to WTcontrols, knockouts displayed reduced voluntary activ-
ity measured in metabolic cages (801 ± 73 vs 533 ± 67 (a.u.), n = 8-14,
p<0.05), and reduced time to exhaustion during an acute exercise exhaus-
tion test on treadmills (10.5 ± 0.4 min vs 9.2 ± 0.3 min, n = 17-19,
p<0.05). D1/4 mice also exhibited a markedly impaired glucose tolerance
compared to WT controls (AUC 49169 ± 2177 vs 60876 ± 2601, n = 11-
14, p<0.01) and a trend for increased fasting (6h) plasma insulin concen-
trations (AUC 31377 ± 2935 vs 43438 ± 5707, n = 10-14, p = 0.08). After
six weeks of HIIT, WT and D1/4 mice exhibited reduced body weight
compared to sedentary controls (sedentary vs trained; WT: 41.0 ± 1.0 g vs
36.3 ± 1.7 g, n = 10-14, NS; D1/4: 40.3 ± 2.1 g vs 34.6 ± 1.5 g, n = 9-11,
p<0.05). Both trained WT and D1/4 mice significantly improved their
exercise performance after six weeks of HIIT during an acute exercise
exhaustion test (pre vs post training; WT: 10.5 ± 0.4 min vs 13.2 ± 0.8
min, n = 9-19, p<0.001; D1/4: 9.2 ± 0.3 min vs 11.9 ± 0.4 min, n = 9-17,
p<0.001). In contrast toWTmice, trainedD1/4 mice showed significantly
reduced blood glucose concentrations during glucose tolerance tests com-
pared to sedentary controls (AUC sedentary vs trained; WT: 49169 ±
2177 vs 46078 ± 1521, n = 10-14, NS; D1/4: 60876 ± 2601 vs 50469 ±
2986, n = 9-11, p<0.05).

Conclusion: In summary, our results demonstrate that deletion of the
RabGAPs TBC1D1 and TBC1D4 leads to impaired physical activity,
probably due to reduced glucose uptake into skeletal muscle and adipose
tissue and redistribution of glycogen and triglycerides between liver and
skeletal muscle. After six weeks of HIIT, D1/4 mice were able to normal-
ise both, exercise performance and glucose tolerance, respectively, to a
degree comparable toWTcontrols. This suggests a RabGAP-independent
mechanism highly sensitive to exercise intervention. It remains to be
investigated which pathways account for the improved exercise perfor-
mance in trained D1/4 mice.
Disclosure:C.A. Springer: None.
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A surge of appetite regulating hormone, ghrelin, and its relevance to
motivation for the initiation of voluntary exercise in mice
Y. Tajiri1, K. Hara1, Y. Sakai2, K. Yamada1, R. Mitsuzono3, M. Kojima4,
H. Mifune2;
1Department of Internal Medicine, Division of Endocrinology and
Metabolism, 2Institute of Animal Experimentation, Kurume University
School of Medicine, 3Department of Exercise Physiology, Institute of
Health and Sports Science, 4Molecular Genetics, Life Science Institute,
Kurume University, Japan.

Background and aims: We previously reported that voluntary exercise
contributed to an amelioration of abnormal feeding behavior with a con-
comitant restoration of ghrelin production in high fat diet (HFD)-induced
obese rats (Peptides 71: 49, 2015), suggesting a possible relationship
between exercise and appetite regulating hormone. Because ghrelin is
related to higher motivation and hyperactivity as an exploring behavior
for food, we investigated the relevance of ghrelin as an initiator of volun-
tary exercise as well as feeding behavior.
Materials and methods: The animals were housed under a 12 h light
dark cycle (light on 7:00-19:00). Four-week-old male wild typemice were
either fed control chow diet (WT-CD) or high fat diet (60kcal% fat: WT-
HFD) for 12 weeks. Ghrelin knockout mice at the same age were fed CD
for the same period (GKO-CD). At 16weeks old, they were moved indi-
vidually into acrylic metabolic chambers equipped with running wheel for
the measurement of food intake (FI) and wheel running count (COUNT)
as voluntary exercise performance on a minute by minute basis. After all
measurements, they were sacrificed under isoflurane anesthesia and blood
samples were collected at 8 time points (7:00, 9:30, 13:00, 15:30, 19:00,
21:30, 1:00, 3:30) for the measurement of plasma active ghrelin concen-
trations by RIA.
Results:WT-HFD revealed an obvious weight gain and abnormal feeding
behavior as an increase of FI during light phase compared to WT-CD.
Plasma ghrelin levels in WT-CD showed a bimodal diurnal rhythm with
its peaks at 7:00 and 19:00. In WT-HFD, however, those peaks shifted to
13:00 and 1:00, respectively. In WT-CD, a marked increase of COUNT
was observed both at the beginning and at the end of dark phase concom-
itant with an increase of FI in these periods. These increases were weak-
ened in WT-HFD and markedly reduced in GKO-CD. To verify a role of
ghrelin as an initiator of voluntary exercise, we further tested effects of
ghrelin agonist (GHRP6) injection (ip) on COUNT in GKO-CD at 16
weeks old. A single injection of GHRP6 (1mg/kg) at 18:30 for 2 weeks
brought about a significant enhancement of COUNT during dark phase in
spite of no effect of continuous administration of this agent by osmotic
pumps at the same dose (Figure).
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Conclusion: It was clearly demonstrated that ghrelin surges at 7:00 and
19:00 observed in WT-CD play a crucial role in the initiation and moti-
vation of voluntary exercise in these periods. Because diurnal ghrelin
rhythm were disturbed in WT-HFD concomitant with the decrease of
COUNT, therapeutic properties of this peptide are to be further elucidated
in future investigations.

Supported by: Grant-in-Aid for Scientific Research (Nos. 25504019 and
25350914)
Disclosure:Y. Tajiri: None.
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Dual specificity phosphatase 5 and 6 are oppositely regulated in hu-
man skeletal muscle by acute exercise
K. Eckardt1, S. Porteymour1, M. Hjorth1, S. Lee1, T.M. Langleite1, T.
Holen1, J. Jensen2, K.I. Birkeland3, C.A. Drevon1;
1Dept. of Nutrition, University of Oslo, 2Norwegian School of Sport
Sciences, 3Dept. of Endocrinology, Oslo University Hospital, University
of Oslo, Norway.

Background and aims: Dual specificity phosphatase (DUSP) 5 and 6
specifically dephosphorylate ERK1/2; thus, they are important regulators
of ERK1/2 signaling. DUSP5 is located in the nucleus, whereas DUSP6 is
found in the cytoplasm. Both DUSPs bind also unphosphorylated

ERK1/2 and sequester it in nucleus and cytoplasm, respectively.
Depending on the stimulus, e.g. growth factors, DUSP5 and/or DUSP6
expression is increased or reduced. Thereby, a stimulus-dependent pattern
of DUSP5 and DUSP6 determines the activity of ERK1/2 in a
compartment-specific manner. This might be an important regulatory
mechanism in determining physiological consequences of ERK1/2 sig-
naling. In human skeletal muscle, ERK1/2 activity is increased by acute
exercise and rapidly reduced upon cessation. However, the regulation and
importance of DUSP5 andDUSP6 by exercise has not been studied so far.
Materials and methods: Healthy sedentary men categorized either as
control (BMI = 23.5 ± 2.0 kg/m2; normal fasting and 2 h serum glucose
levels; n = 13) or dysglycemic (BMI = 28.9 ± 2.5 kg/m2; fasting glucose ≥
5.6 mmol/L and/or 2 h serum glucose ≥ 7.8 mmol/L; n = 11) were sub-
jected to acute cycling (45 min, 70% VO2max). Skeletal muscle biopsies
were taken before, after, and 2 h after exercise. RNA was isolated and
analyzed by high throughput mRNA sequencing followed by differential
gene expression analysis. Primary humanmyotubes were acutely exposed
to dexamethasone (dex) mimicking the increase of cortisol during exer-
cise, and ionomycin (iono), which increases intracellular Ca2+ concen-
trations. ERK1/2 phosphorylation was analyzed by Western blot and ex-
pression of DUSP5 and DUSP6 by qRT-PCR.
Results: Acute exercise promoted DUSP5 expression 9.1-fold (p<0.001)
directly after exercise while DUSP6 was reduced by 43%, with no differ-
ence between the groups. After 2 h rest DUSP5 returned to basal values
whereas DUSP6was still 30% lower compared to baseline. Basal DUSP5
and DUSP6 levels were not different between the groups. During in vitro
differentiation of human skeletal muscle cells, DUSP5 expression de-
creased by 50% from day 0 to day 1 and remained stable thereafter.
DUSP6 expression increased during differentiation (day 6 vs. day 0:
3.5-fold, p<0.005, n=3) in parallel with enhanced expression of myogenin
(4-fold) and MHCIIa (10-fold). Incubation with dex increased ERK1/2
phosphorylation after 15 min (1.6-fold, p<0.001, n=3), which returned to
basal level after 30 min. Moreover, dex stimulation promoted DUSP5
expression 2.6-fold (p<0.05, n=4-6) after 1 h, which returned to basal
level after 4 h. DUSP6 expression was significantly reduced by 42% after
2 h and 4 h, and returned to basal level after 6 h. A similar pattern but with
different kinetics was observed for iono, which increased DUSP5 expres-
sion 2-fold after 6 h, whereas DUSP6 was reduced by 40% after 3 h and
returned to basal level after 6 h.
Conclusion: The prominent regulation of DUSP5 andDUSP6 expression
by acute exercise in human skeletal muscle indicates an important role in
generating a specific spatio-temporal pattern of ERK1/2 activity during
exercise. Stimulation of human myotubes with dex and iono mimicked
this pattern of DUSP5 and DUSP6 in vitro, and enables future studies
aiming to decipher the physiological consequences of a proper regulation
of DUSP5 and DUSP6.
Clinical Trial Registration NumbeR: NCT01803568
Supported by: DFG, Johan-Throne-Holst Foundation, Helse Sør-Øst, NutriTech
Disclosure:K. Eckardt: None.
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High-intensity interval training changes insulin stimulated cerebral
glucose uptake of in subjects with impaired glucose tolerance
S.M. Honkala1, J. Johansson1, K.K. Motiani1, J.-J. Eskelinen1, K.A.
Virtanen2, E. Löyttyniemi3, P. Nuutila4, J. Knuuti1, K.K. Kalliokoski1,
J.C. Hannukainen1;
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1Turku PET Centre, University of Turku, 2Turku PET Centre, Turku
University Hospital, 3Department of Biostatistics, University of Turku,
4Department of Endocrinology, Turku University Hospital, Finland.

Background and aims: Obesity and insulin resistance are associated
with increased insulin-stimulated glucose uptake (GU) in the brain, which
is reversed by bariatric surgery. Whether exercise training affects brain
GU is unclear. The aim of this study was to compare two-weeks training
responses of moderate intensity continuous training (MICT) and high
intensity interval training (HIIT) on brain GU as measured using PET
under insulin stimulation in subjects with impaired glucose tolerance
(IGT).
Materials and methods: Sedentary subjects (n= 21, BMI 23.7-34.3 kg/
m2, age 43-55 y) with IGTwere randomized into MICT (n=11) and HIIT
(n=10) groups. Two-week training intervention included six supervised
training sessions. The brain GU was measured using [18F]FDG-PET
during hyperinsulinemic euclycemic clamp before and after the training
intervention.
Results: Whole-body insulin sensitivity improved with both training
modes (from 16.0 [12.2;20.9] to 19.8 [15.0;26.1] μmol/kg/min, time
p=0.02) while only HIIT led to improved aerobic capacity (from 26.6
[24.2;29.0] to 27.8 [25.4;30.3] ml/kg/min, time p=0.03). HIIT led to re-
duced insulin-stimulated brain GU both in global (from 15.9 [13.7;18.2]
to 14.0 [11.6;16.4] μmol/100 g/min, time p=0.03) and regional level (time
p<0.05, all areas expect occipital cortex), whereas no change was ob-
served with MICT. Both global and regional brain GU was strongly neg-
atively correlated with whole-body insulin sensitivity in both groups
(p<0.05, all areas).
Conclusion: In addition to the well-known beneficial effects of exercise
on whole body insulin sensitivity training with high intensity intervals
changes brain metabolism during insulin stimulation in subjects with
impaired glucose tolerance.
Clinical Trial Registration Number: NCT01344928
Supported by: EFSD/NovoNordisk, AF, ERVA, Ministry of
educationFinland, EA, Diabetes foundation
Disclosure:S.M. Honkala: None.
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High intensity interval training causes sustained improvement of
maximal mitochondrial respiration in patients with type 2 diabetes
and healthy controls
M. Apostolopoulou, M. Roehling, S. Gancheva, T. Jelenik, K. Kaul, K.
Muessig, J. Szendroedi, M. Roden;
German Diabetes Center, Duesseldorf, Germany.

Background and aims: High intensity interval training (HIT) repre-
sents a time-efficient training concept, shown to stimulate

mitochondrial biogenesis and increase mitochondrial respiratory
chain enzyme content in healthy populations. We hypothesized that
HIT would increase skeletal muscle insulin sensitivity due to im-
proved skeletal muscle mitochondrial function in type 2 diabetes
patients and age- and BMI- matched controls and that 4 weeks of
detraining would abolish these improvements.
Materials and methods: We examined 11 sedentary male patients with
type 2 diabetes and 5 healthy male controls (age: 58±6 vs 55±2 years,
p=0.25, BMI: 31.3±3.0 vs 30.5±2.5 kg.m-2, p=0.56 and VO2max: 24±4
vs 27±5 ml.min-1.kg-1, p=0.23) that were enrolled in a 12-week cycling
protocol (4 x 4 min intervals at 85% of maximal heart rate, three minutes
recovery, three days weekly) at baseline, after one training bout, after 12
weeks of training and following 4 weeks of training pause. Two-step
hyperinsulinemic-euglycemic clamps with somatostatin infusion and
skeletal muscle biopsies for high resolution respirometry measurements
were performed. Amplex Red was used to measure muscle H2O2 emis-
sion, reflecting production of reactive oxygen species (ROS) from com-
plexes I+III.
Results:After 12 weeks of HIT insulin sensitivity (in mg.kg-1.min-1)
increased (2.7±1.6 vs. 12 weeks: 3.9±1.9, p=0.02) and fasting blood
glucose as well as free fatty acids were reduced (156±42 vs.12 weeks:
144±35 mg/dl, p=0.004 and 441±161 vs. 12 weeks: 293±52 μmol/l,
p=0.008, respectively) among patients with type 2 diabetes but these
improvements were abolished after 4 weeks of training pause.
Glycemic control and BMI remained unchanged (HbA1c: 7.2±0.9
vs 12 weeks: 7.1±0.9%, p=0.73, BMI: 31.6±2.5 vs 12 weeks: 30.9
±2.3 kg.m-2). Maximal uncoupled respiration increased at 12 weeks
and remained increased after the detraining phase (baseline: 67±11,
12 weeks: 89 ±20 vs. detraining: 83 ± 21 pmol/mg wet tissue/s,
p<0.01). There was no change in leak control ratio (p=0.44),
respiratory control ratio (p=0.76) or ROS production (p=0.20).
The change of insulin sensitivity did not correlate with changes
in maximal uncoupled respiration (r=0.31, p=0.37) or VO2max
(r=0.40, p=0.24). Among controls, insulin sensitivity remained
unchanged after 12 weeks (6.6±2.6 vs. 12 weeks: 8.0±1.7,
p=0.23), but an increase in maximal uncoupled respiration was
also observed and present after training abstinence (baseline: 81
±22, 12 weeks: 106±28 vs. detraining: 95 ±27 pmol/mg wet
tissue/s, p<0.01).
Conclusion: 12 weeks of HIT training can improve insulin sensitiv-
ity and free fatty acid levels in patients with type 2 diabetes despite
unchanged body weight and glycemic control, however 4 weeks of
training abstinence are potent to abolish these improvements.
Sustained increases in maximal uncoupled respiration after
detraining were present among type 2 diabetes patients but also
healthy controls.
Clinical Trial Registration Number: NCT02039934
Disclosure:M. Apostolopoulou: None.
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Efficacy and safety of ertugliflozin in subjects with type 2 diabetes
mellitus inadequately controlled on the dual combination of metfor-
min and sitagliptin: the VERTIS SITA2 trial
B. Lauring1, R. Eldor1, J. Liu2, S. Dagogo-Jack3, G. Amorin4, J. Johnson1,
D. Hille5, S. Huyck1, G. Golm1, S. Terra6, J. Mancuso7, S.S. Engel1;
1Merck &Co., Inc., Rahway, 2Merck &Co., Inc., Chicago, 3University of
Tennessee Health Science Center, Memphis, USA, 4MSD Argentina,
Buenos Aires, Argentina, 5Merck & Co., Inc., Kenilworth, 6Pfizer, Inc.,
Andover, 7Pfizer, Inc., Groton, USA.

Background and aims: Ertugliflozin (ERTU) is an oral sodium/glucose
cotransporter 2 (SGLT2) inhibitor in development for treatment of patients
with T2DM. This study assessed the safety and efficacy of adding ERTU
5 mg or 15 mg compared with placebo (PBO) to the dual combination of
metformin (MET) and sitagliptin (SITA), after 26 weeks of treatment.
Materials and methods: In a double-blind, randomised Phase 3 trial,
subjects (n=463) with HbA1c 7.0-10.5% on stable MET ≥1500 mg/day
and SITA 100 mg/day were randomised to ERTU 5 mg, ERTU 15 mg, or
PBO. Data were analysed with a constrained longitudinal model for con-
tinuous endpoints and logistic regression for binary endpoints.
Results: Baseline characteristics were comparable between groups (overall
mean age 59.1 years, HbA1c 8.0%), except for higher proportion of males
in the PBO group (65.4%) compared with the ERTU 5 and 15 mg groups
(51.9 and 53.6%, respectively). After 26 weeks, ERTU 5 and 15 mg were
significantly more effective than PBO in reducing HbA1c, fasting plasma
glucose (FPG), body weight and systolic blood pressure (BP), and a greater
proportion of subjects were at the target of HbA1c <7.0% (Table) in the
ERTU 5 and 15 mg groups than in the PBO group. Incidence of AEs was
generally similar among treatment groups, except for higher rates of genital
mycotic infections with ERTU 5 and 15 mg (males: 4.9% and 3.7% vs no
events with PBO; females: 8.0% and 12.7% vs 1.9% with PBO). Urinary
tract infection rates were similar in PBO and ERTU 5mg groups (2.0% and
2.6%) and higher in the ERTU 15 mg group (4.6%). Across groups, rates
were similar for symptomatic hypoglycaemia (PBO, 2.6%; ERTU 5 mg,
3.2%; ERTU 15 mg, 0.7%) and hypovolaemia AEs (PBO, 0.7%; ERTU 5
mg, 0.6%; ERTU 15 mg, no events).
Conclusion: Addition of ERTU 5 mg or 15 mg to MET and SITA pro-
vided more effective glycaemic control compared with addition of PBO
after 26 weeks of treatment. ERTU was generally well-tolerated.

Clinical Trial Registration Number: NCT02036515
Supported by: Merck & Co, Inc. in collaboration with Pfizer
Disclosure:B. Lauring: Employment/Consultancy; Merck & Co., Inc.
Stock/Shareholding; Merck & Co., Inc.

182
Empagliflozin (EMPA) as add-on to linagliptin (LINA) and metfor-
min in patients with type 2 diabetes (T2DM): a 24-week randomised,
double-blind, parallel-group trial
M. Maldonado-Lutomirsky1, E. Søfteland2, J.J. Meier3, B. Vangen4, R.
Toorawa5, H.-J. Woerle1, U.C. Broedl1;
1Boehringer Ingelheim Pharma GmbH & Co. KG, Ingelheim, Germany,
2Haukeland University Hospital, Bergen, Norway, 3Ruhr-Universität
Bochum, Germany, 4Boehringer Ingelheim Norway K.S, Asker,
Norway, 5Boehringer Ingelheim Ltd., Bracknell, Berkshire, UK.

Background and aims:This Phase III study investigated the efficacy and
safety of EMPA 10 mg and 25 mg vs placebo (PBO) as add-on to LINA
5 mg and metformin in patients with T2DM.
Materials and methods: Patients with HbA1c ≥8.0 and ≤10.5% while
receiving stable-dose metformin were treated with open-label LINA 5 mg
(n=606) for 16 weeks. Subsequently, those with HbA1c ≥7.0 and ≤10.5%
were randomised to double-blind, double-dummy treatment with a single-
pill combination of EMPA 10 mg/LINA 5 mg (n=112) or EMPA 25 mg/
LINA 5 mg (n=111), or PBO plus LINA 5 mg (n=110) for 24 weeks.
Endpoints included changes from baseline (randomisation) in HbA1c (pri-
mary endpoint), fasting plasma glucose (FPG), and weight (key second-
ary endpoints) after 24 weeks of double-blind treatment.
Results: At week 24, EMPA 10 mg and 25 mg significantly reduced
HbA1c, FPG, and weight from baseline compared with PBO as add-on to
LINA 5mg and metformin (Table). Greater proportions of patients reached
HbA1c <7% at week 24 with EMPA 10 mg (37.0%) and 25 mg (32.7%)
than PBO (17.0%; odds ratio [95% CI] vs placebo: 4.0 [1.9, 8.7] and 2.9
[1.3, 6.1], respectively; both p<0.01). Open-label LINA 5 mg reduced
HbA1c by -1.16 (SD 1.10)%. Adverse events are presented in the Table.
Conclusion: EMPA 10 mg and 25 mg improved glycaemic control and
weight vs PBO as add-on to LINA 5 mg and metformin for 24 weeks and
were well tolerated in patients with T2DM.

Clinical Trial Registration Number: NCT01734785
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance.
Disclosure: M. Maldonado-Lutomirsky: Employment/Consultancy;
Boehringer Ingelheim.
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DPP4-i/SGLT-2i combination as add-on to metformin for type 2 dia-
betes mellitus: comparison to OADs, GLP-1RAs or basal insulin
L. Qin1, M.E. Orme2, N. Varol3, A. Kalkan4, M. Erdmann5, K. Bell6, J.
Mukherjee7;
1AstraZeneca, Gaithersburg, USA, 2ICERA Consulting Ltd, Swindon,
3AstraZeneca, Cambridge, UK, 4AstraZeneca, Södertälje, Sweden,
5AstraZeneca, Mississauga, Canada, 6AstraZeneca, Fort Washington,
7Bristol-Myers Squibb, Wallingford, USA.

Background and aims: To compare the combination dipeptidyl
peptidase-4 inhibitors/sodium glucose co-transporter-2 inhibitors (DPP-
4i/SGLT-2i) against DPP-4i or SGLT-2i alone, or glucagon-like peptide-1
receptor agonists (GLP-1RA), thiazolidinediones (TZD), or sulfonylureas
(SU) (Network 1) and as an alternative to initiating basal insulin (Network
2) in type 2 diabetes mellitus (T2DM) patients inadequately controlled on
metformin (HbA1c% >6.5).
Materials andmethods:We conducted a literature search and systematic
review to identify suitable randomised-controlled studies published up to
October 2015 including one or more treatments licensed (or pending) in
the US or EU. We conducted a network meta-analysis (NMA) in
WinBUGS using the methodology recommended by the NICE Decision
Support Unit and pairwise direct meta-analyses with indirect treatment
comparisons using the Bucher method. Network 1 included all relevant
studies with one or more treatments of interest including both placebo and
active controlled (head-to-head) studies. Network 2 included basal insulin
studies and SU and DPP-4i as additional comparators, with DPP-4i acting
as a common control treatment to enable comparisons to be made with
DPP-4i/SGLT-2i. Results presented are the basecase analysis after 24(+/-
6) weeks of follow-up.
Results: Network 1 included 44 studies: the average patient age was 56
years, duration of diabetes 6.4 years, baseline HbA1c 8.1%, weight 86 kg
and 48% were female. Based on the random-effects model adjusted for
baseline HbA1c, DPP-4i/SGLT-2i, when added to metformin, results in
significantly lower HbA1c than DPP-4i, SGLT-2i, TZD, SU and placebo.
The DPP-4i/SGLT-2i combination provides statistically significant bene-
fits in terms of weight loss when compared with DPP-4i, TZD, SU or
placebo. DPP-4i/SGLT-2i results in a significant reduction in systolic
blood pressure compared with placebo and SU. The odds of hypoglyce-
mia for the DPP-4i/SGLT-2i combination are not significantly different
from placebo, SGLT-2i or DPP-4i alone, GLP-1RA or TZD but are sig-
nificantly lower than SU. Network 2 included 7 studies with similar study
population characteristics as Network 1. Based on the fixed effect NMA
results, DPP-4i/SGLT-2i is non-inferior to basal insulin in reducing
HbA1c but DPP-4i/SGLT-2i results in a significant reduction in weight.
There were insufficient data to conduct an NMA for the systolic blood
pressure or hypoglycemia outcomes. Based on direct estimates, the odds
of hypoglycemia with DPP-4i/SGLT-2i is significantly lower than SU or
insulin.
Conclusion: The results indicate that the addition of DPP-4i/SGLT-2i to
metformin will provide improved glycemic control and beneficial blood
pressure and weight effects, without increasing hypoglycemia risk.

Disclosure:L. Qin: Employment/Consultancy; AstraZeneca.
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Canagliflozin improves risk factors of metabolic syndrome versus
sitagliptin in patients with type 2 diabetes and metabolic syndrome
on background metformin + sulphonylurea
M.J. Davies1, K. Merton1, U. Vijapurkar2, D. Balis2, M. Desai2;
1Janssen Scientific Affairs, 2Janssen Research & Development, LLC,
Raritan, USA.

Background and aims:Metabolic syndrome (MetS) is defined as a com-
bination of factors associated with increased risk of cardiovascular disease
and type 2 diabetes mellitus (T2DM). Canagliflozin (CANA), an SGLT2
inhibitor, lowers plasma glucose by decreasing renal glucose reabsorp-
tion, thereby increasing urinary glucose excretion and leading to a net
caloric loss. In patients with T2DM on background metformin (MET)
and sulphonylurea (SU), CANA provided reductions in HbA1c, body
weight, and blood pressure (BP) compared with sitagliptin (SITA) over
52 weeks. This post hoc analysis assessed the effects of CANA versus
SITA on the components of MetS in patients with T2DM and MetS.
Materials and methods: In this randomised, double-blind study, patients
(N = 755; mean age, 57 y; HbA1c, 8.1%; body mass index [BMI], 32 kg/
m2) received CANA 300 mg or SITA 100 mg as add-on toMET + SU for
52weeks.MetSwas diagnosed if patients met ≥2 of the following criteria:
triglycerides ≥1.7 mmol/L; high-density lipoprotein cholesterol (HDL-C)
<1.0 mmol/L (men), <1.3 mmol/L (women); waist circumference
≥102 cm (non-Asian men), ≥88 cm (non-Asian women), >90 cm (Asian
men), >80 cm (Asian women); diagnosis of hypertension or BP-related
criteria (systolic BP [SBP] ≥130 mmHg or diastolic BP [DBP] ≥85
mmHg). Changes from baseline in HbA1c, fasting plasma glucose
(FPG), BP, waist circumference, body weight, BMI, and lipids were
assessed at Week 52.
Results: At baseline, 78% (n = 586) of patients with T2DM met the
criteria for MetS; proportions were similar across treatment groups.
Among patients with data available for all MetS criteria at baseline (n =
584), 37%, 37%, and 18% met 3, 4 or 5 criteria, respectively. CANA
300 mg provided greater reductions in HbA1c, fasting plasma glucose
(FPG), SBP, DBP, body weight, waist circumference, and BMI versus
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SITA 100 mg over 52 weeks (Table). Increases in low-density lipoprotein
cholesterol (LDL-C) and HDL-C, and reductions in triglycerides were
seen with CANA versus SITA. CANAwas generally well tolerated.
Conclusion: CANA improved all components of MetS versus SITA over
52 weeks in patients with T2DM and MetS on background MET + SU.

Clinical Trial Registration Number: NCT01137812
Supported by: Janssen Scientific Affairs, LLC
Disclosure:M.J. Davies: Employment/Consultancy; Janssen Scientific
Affairs, LLC.
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Canagliflozin and dapagliflozin, but not liraglutide, reduce Alanine
Aminotransferase (ALT) levels in type 2 diabetes: a difference not
explained by HbA1c or weight change
H.S. Bajaj1, R. Brown2, K. Venn2, N.S. Sohi3, S. Kalra3, R. Aronson2;
1LMC Diabetes & Endocrinology, Brampton, 2LMC Diabetes &
Endocrinology, Toronto, Canada, 3Royal College of Surgeons, Dublin,
Ireland.

Background and aims: Sodium Glucose Transporter-2 (SGLT2) inhib-
itors and Glucagon Like Peptide-1 receptor agonists (GLP-1 RA) are both
contemporary antidiabetic agents (ADA), with added benefits of weight
loss. The effects of these ADAs on markers of fatty liver disease are
uncertain and may be influenced by their opposing effects on glucagon.
The present retrospective study investigates the effects of canagliflozin
(Cana), dapagliflozin (Dapa) and liraglutide (Lira) on Alanine
Aminotransferase (ALT) levels.
Materials and methods: Electronic medical records of patients followed
in seven diabetes and endocrinology clinics in Ontario, Canada were
queried. Study criteria were type 2 diabetes; initiation of Lira, Cana or
Dapa between 2011 and 2015; drug persistence > 3 months; non-
pregnant; no history of gastric bypass surgery, liver transplant, or hepatitis
B or C. Subjects without a baseline and follow-up ALT were excluded.
Baseline ALT was defined as the closest measurement prior to ADA
initiation. Follow-up ALT was the last measurement, while the patient
was still on the ADA, within 1 year after drug initiation. Within group
comparisons were performed using paired t-tests. Differences in ALT
change between the 3 drugs were assessed with analysis of variance
(ANOVA), with a Bonferroni adjustment for multiple group comparisons.
Analysis of covariance (ANCOVA) was used to investigate the associa-
tion between ALTchange between the 3 drugs, adjusting for A1C change
and weight change.
Results: We identified a total of 2,820 subjects who met study inclusion
and exclusion criteria. 56% of the subjects were male. Baseline charac-
teristics of the cohort are outlined in Table 1. Compared to baseline,
follow-up ALT levels were lower in Cana (-4.3 U/L, p <0.01) and Dapa
(-4.1 U/L, p <0.01), with no significant differences in Lira (-0.06 U/L,
p=0.22). Between group differences were significant for Cana vs. Lira
(mean = -3.7 U/L, Confidence Interval (CI) = -5.4 to -2, p<0.05) andDapa
vs. Lira (-mean = 3.5 U/L, CI = -5.5 to -2, p<0.05), but not for Cana vs.
Dapa comparison. After adjustment for A1C and weight change, both the
Cana (-2.7, p<0.001) and Dapa (-2.5, p<0.001) cohorts maintained sig-
nificantly lower ALT levels compared to the reference group of Lira.
Conclusion: Subjects with type 2 diabetes initiated on Canagliflozin and
Dapagliflozin were observed to have significantly lower levels of ALT in

this study, compared to no significant change seen among those initiating
Liraglutide. Additionally, this differential effect on ALT for SGLT2 in-
hibitors and GLP-1 RA in our study does not appear to be explained by
A1C or weight change. Effects of these two drug classes on markers of
fatty liver disease should be investigated further in future studies in addi-
tion to glucagon stimulation/suppression as a potential mechanism of
action to explain these differential liver effects.

Disclosure:H.S. Bajaj: None.
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Effects of dapagliflozin on insulin-requirement, glucose excretion and
beta-hydroxybutyrate levels is not related to baseline A1c in youth
with type 1 diabetes
T. Biester1, M. Fath1, B. Aschemeier1, M. Frey2, M.F. Scheerer3, O.
Kordonouri1, T. Danne1;
1Diabetes-Centre for Children and Adolescents, AUF DER BULT,
Hannover, 2Alcedis GmbH, Giessen, 3AstraZeneca GmbH, Wedel,
Germany.

Background and aims: Youth with type 1 diabetes (T1D) infrequently
achieve A1c targets. This is the first study to assess the safety, tolerability,
and pharmacokinetics of a SGLT-2 inhibitor as add on to insulin in rela-
tionship to A1c in youth.
Materials and methods: In a placebo-controlled, randomized, crossover
study, the effect of a single dose of 10mg dapagliflozin (DAPA) on the
insulin dose administered i.v. during a glucose-infusion for the ensuing 24
hours with blood glucose kept between 160 - 220 mg/dl was studied in 33
youth (14 males, age: 16 (12-21) [median(range) years], diabetes duration
8 years (2-16)), stratified according to glycemic control being within
target (n=11, A1c 5.5 to 7.4%), moderately elevated (n=11, 7.5 - 9.0%)
or clearly elevated (n=11, 9.1 - 12.5%)(DCA, Siemens).
Results: DAPA reduced mean i.v. insulin dose by 13.6% (P<0.0001 by
ANOVA). This was irrespective of baseline A1c (mean [CI 95%] DAPA
vs.Placebo: in target: 0.87 [0.81-0.92] vs. 0.99 [0.93-1.05] U/kg/24h;
moderately elevated: 0.90 [0.81-0.92] vs. 1.02 [0.95-1.09] clearly elevat-
ed: 0.99 [0.91-1.06] vs. 1.17 [1.09-1.25]). Urinary glucose excretion was
A1c-independently increased by 610% (143.12 [128.39-157.84] vs. 22.40
[7.68-37.13]; P<0.0001). 6 independent episodes in 6 patients with plas-
ma ß-hydroxybutyrate levels between ≥0.6 and <1.0 mmol/l have been
observed after a standardized liquid meal challenge, 5 episodes in the
DAPA and 1 in the placebo group (Figure). Although the amount of liquid
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meal (6 ml/kg BW) was set to a maximum of 360 ml per dose and only 4
patients did not receive the maximum, there was no correlation between
the amounts of meal intake per weight compared to excess of ß-
hydroxybutyrate: correlation coefficient (with 95% CI) for placebo was
-0.01 [-0.13 - 0.11], p=0.25), for DAPA: -0.07 [-0.19 - 0.05], p=0.88).
Conclusion: In youth with T1D, DAPA led to a significant reduction of
insulin needed to achieve target glucose by increasing glucose excretion
irrespective of preexisting A1c levels. In previous studies positive urine
ketones were observed more frequently with DAPA 5 mg and DAPA
10 mg during study drug treatment, yet were similar to baseline. In the
present study, slightly elevated ß-hydroxybutyrate levels were seen with
DAPA. The amount of standardized meal intake or baseline A1c had no
influence on ß-hydroxybutyrate levels. Although these mildly elevated
levels were far below those associated with clinical diabetic ketoacidosis
further mechanistic studies are necessary to elucidate the underlying path-
ophysiology. Nevertheless, this study provides a proof of concept for
adjunct SGLT-2 inhibitor therapy in the pediatric age group.

Clinical Trial Registration Number: NCT02325206
Disclosure:T. Biester: Honorarium; Astra Zeneca.

OP 32 "Devices and desires" (Thomas
Cranmer, 1548)
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Accuracy and longevity of an implantable continuous glucose sensor
in the precise study: a 180 day, prospective multi-centre pivotal trial
J. Kropff1, P. Choudhary2, S. Neupane3, S. Bain4, C. Kapitza5, T. Forst6,
M. Link7, A. DeHennis8, J. DeVries1;
1Endocrinology, Academic Medical Center at the University of
Amsterdam, Netherlands, 2King’s College London (KCL), 3Cambridge
University Hospitals NHS Foundation Trust, 4Joint Clinical Research
Facility, Swansea University, UK, 5Profil Neuss, 6Profil Mainz, 7Institut
für Diabetes Technologie, University of Ulm, Germany, 8Senseonics
Incorporated, Germantown, USA.

Background and aims: The accuracy, longevity and glycaemic effects of
a new long-term implantable continuous glucose monitoring system
(CGM) was investigated over a 6 months period.
Materials and methods: The Eversense® CGM System (Senseonics
Inc. MD, USA) is composed of an implantable, fluorescence-based
glucose sensor and a wearable transmitter that enables on-body
vibration alerts and wirelessly communicates with a smartphone-
based medical app to display glucose results. In this prospective,
single-arm investigation 71 adult subjects with T1DM and T2DM
were enrolled at 7 clinical sites. Patients used the CGM system at
home and in-clinic. During 8 in-clinic visits (8h-24h) venous ref-
erence glucose measurements were taken (YSI2300 Stat plus).
Mean Absolute Relative Difference (MARD) and Mean Absolute
Difference (MAD) between YSI and CGM measured glucose was
calculated. Change in HbA1c from baseline to last visit was
assessed for those continuing beyond 90 days in the study. After
the study, improvements were made to the glucose calculation
algorithm.
Results:MARD over the full glycaemic range (2.2 − 22.0 mmol/L;
40 − 400 mg/dL) was 11.6% (n=21527, SD 11.2%, 95%CI 10.9%
− 12.2%). MARD for reference glucose >4.2 mmol/L (75 mg/dL)
was 11.1% (n=20470, SD 10.1%, 95%CI 10.5% − 11.7%). Mean
Absolute Difference (MAD) for reference glucose ≤4.2 mmol/L
(75 mg/dL) was 0.8 mmol/L (14.2 mg/dL) (n=1057, SD 0.75
mmol/L, 95%CI 0.7 − 0.9 mmol/L; SD 13.5 mg/dL, 95%CI 12.1
− 15.4 mg/dL). A Kaplan-Meier analysis for survivability of the
sensors found 82% and 40% functioning through the 90 day and
180 day in-clinic evaluation sessions, respectively (median surviv-
al: 149 days, IQR 97 - 180). The participant median CGM wear
duration was found to be 23.5 hours per day. HbA1c decreased
from baseline to last visit from 7.5% to 7.2% (n=55, paired
Student’s t-test, p<0.001). Upon applying the algorithm improve-
ments to the study raw measurement data set, the full glycaemic
range MARD decreased from 11.6% to 10.5% (95%CI 9.9% −
11.1%, p<0.001).
Conclusion: The Eversense® implantable CGM system was accurate
with a MARD of 11.1% for reference glucose >4.2 mmol/L (75 mg/dL)
and had a median sensor life of 149 days. Wear time was over 23 hours
per day. Use of the implantable glucose sensor was found to be associated
with decreased HbA1c.
Clinical Trial Registration Number: NCT02154126
Supported by: Senseonics Incorporated
Disclosure: J. Kropff: Employment/Consultancy; J.K. is a consultant/
advisor on the speaker bureaus for Senseonics and Dexcom.
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Hybrid closed-loop (HCL) pivotal trial in type 1 diabetes
R.M. Bergenstal1, S.A. Weinzimer2, R. Brazg3, T.S. Bailey4, B.
Buckingham5, S. Garg6, B. Bode7, S.M. Anderson8, R.H. Slover6, J.
Ilany9, S. Huang10, J.B. Welsh10, S.W. Lee10;
1International Diabetes Center, Minneapolis, 2Yale University, New
Haven, 3Rainier Clinical Research Center, Renton, 4AMCR Institute,
Inc., Escondido, 5Stanford University, Palo Alto, 6University of
Colorado Denver, Aurora, 7Atlanta Diabetes Associates, 8University of
Virginia, Charlottesville, USA, 9Institute of Endocrinology, Tel-
Hashomer, Israel, 10Medtronic, Inc., Northridge, USA.

Background and aims: A hybrid closed-loop (HCL) system was exam-
ined in a pivotal trial with the aim to establish the system's safety for use in
adolescents and adults (age 14-75 years) with type 1 diabetes.
Materials and methods: The system included the Medtronic MiniMed
670G pump, a fourth-generation glucose sensor, and a proportional-
integral-differential control algorithm. Following a 2-week run-in phase
to establish baseline parameters, 124 subjects (55 male), with age 37.8
±16.5 (range, 14-75) years, diabetes duration 21.7±13.7 years, and
HbA1c 7.4±0.9% entered a 3-month study phase. The study phase was
followed by an optional continued-access program. Subjects calibrated
the sensors periodically and administered mealtime and correction bolus-
es as needed. Sensor glucose (SG) and HbA1c values from baseline and
study phases were compared. Glycemic variability was measured by the
standard deviation (SD) and coefficient of variation (CV) of SG values.
Subjects were categorized according to baseline HbA1c values and within
each category, the change in HbA1c was calculated. The change in GV
from baseline to the final 2 weeks of the study was also calculated for
subjects in each starting HbA1c category.
Results: The HCL auto-mode was used for a median of 87.2% (IQR,
75.0% to 91.7%) of the time after first start. There were higher percentages
of SG 71-180 mg/dL, lower percentages of SG ≤70 mg/dL, and lower
percentages of SG ≤50 mg/dL during 24 hours and at night (p<0.001 for
each) in the study phase compared to baseline (Table). Mean HbA1c de-
creased from 7.4±0.9% to 6.9±0.6% (overall ΔHbA1c = -0.5 percentage
points) and the proportion of subjects with HbA1c <7% increased from
33.1% to 55.3%. Overall SD decreased from 56.5 mg/dL to 52.5 mg/dL,
and CV decreased from 37.6% to 34.7% (p<0.001 for each). For subjects
with starting HbA1c <7.0%, ΔHbA1c and ΔSD were -0.1 percentage
points and -4.5 mg/dL. For subjects with starting HbA1c from 7.0% to
7.5%, ΔHbA1c and ΔSD were -0.3 percentage points and -2.1 mg/dL.
For subjects with starting HbA1c >7.5%, ΔHbA1c and ΔSD were -1.0
percentage points and -4.7 mg/dL. There was no DKA, severe hypoglyce-
mia, or serious device-related adverse event during 12,389 patient-days of
use. At study’s end, 99 patients entered the continued-access program.
Conclusion: Subjects with the highest baseline HbA1c values experi-
enced the largest reductions in HbA1c and glycemic variability. The
HCL system was safe, acceptable, and associated with improved glucose
control during day and nighttime periods during extended at-home use.

Clinical Trial Registration Number: NCT02463097
Disclosure:R.M. Bergenstal: Grants; Medtronic, Inc.
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Home use of a bihormonal bionic pancreas vs conventional insulin
pump therapy in adults with type 1 diabetes: a multicenter
randomised clinical trial
S.J. Russell1, F.H. El-Khatib2, B. Buckingham3, J. Buse4, D. Harlan5, T.
Ly3, S. Kirkman4, S. Malkani5, M. Thompson6, L. Ekhlaspour1, E.R.
Damiano2;
1Diabetes Unit and Department of Medicine, Massachusetts General
Hospital and Harvard Medical School, 2Boston University, Boston,
3Stanford School of Medicine, Palo Alto, 4University of North Carolina,
Chapel Hill, 5University of Massachusetts Medical Center, Worcester, ,
6Diabetes Unit and Department of Medicine, University ofMassachusetts
Medical Center, Worcester, USA.

Background and aims: The safety and effectiveness of continuous,
multi-day, automated glycemic control using insulin and glucagon have
not been tested in a home-use setting. We evaluated the efficacy of a
bihormonal bionic pancreas in adults with type 1 diabetes living at home
and performing their normal activities without restrictions on diet or
exercise.
Materials and methods:We performed a random-order cross-over study
comparing glycemic regulation with a bihormonal bionic pancreas versus
conventional insulin pump therapy over 11 days each. During the bionic
pancreas arm, data from a continuous glucose monitor was used by an
autonomously adaptive algorithm to control subcutaneous delivery of
insulin and glucagon. During the comparator arm, participants managed
their own conventional insulin pump therapy. The co-primary outcomes
were the mean glucose level and time <60 mg/dl by continuous glucose
monitoring analyzed over days 2-11 in participants completing both arms
of the study according to a modified intention-to-treat principle.
Results: The bionic pancreas was associated with a reduction in the mean
glucose level and a reduction in hypoglycemia when compared to con-
ventional insulin pump therapy in adults with type 1 diabetes living at
home and participating in their normal daily activities. The bionic pan-
creas was associated with a reduction in the mean glucose level (162±29
versus 141±10 mg/dl, p<0.0001) and reduced time <60 mg/dl (1.9±1.7
versus 0.6±0.6%, p<0.0001) relative to the comparator.
Conclusion: The bionic pancreas was associated with a reduction in the
mean glucose level and a reduction in hypoglycemia when compared to
conventional insulin pump therapy in adults with type 1 diabetes living at
home and participating in their normal daily activities.
Clinical Trial Registration Number: NCT02092220
Supported by: NIDDK 1R01DK097657-01 and 1DP3DK101084-01,
NIH-NCATS-CTSA grants UL1 TR001
Disclosure:S.J. Russell: Honorarium; Tandem, Novo Nordisk. Lecture/
other fees; Tandem, Sanofi, Dexcom, Eli Lilly. Non-financial support;
Dexcom, Tandem Diabetes, SweetSpot Diabetes, International
Biomedical, Abbott Diabetes Care, Insulet Corporation, Medtronic.
Stock/Shareholding; Companion Medical. Other; patents pending on bi-
onic pancreas.
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Telemedicine and continuous glucose monitoring in paediatric type 1
diabetes care
M.V. Vlaiculescu, C. Niculescu, M.I. Truica;
Diabetes, Diabetes Outpatient Clinic DiabNutriMed, Bucharest,
Romania.

Background and aims: Attaining and maintaining glycemic control re-
mains burdensome and elusive in insulindependent children, even with
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the use of continuous glucose monitoring (CGM) systems. Retrospective
analysis of glucose monitoring data by a healthcare professional during
regular check-ups are valuable but lack the element of opportunity, de-
creasing the value of medical intervention.We aimed to evaluate if the use
of telemedicine with continuous glucose monitoring for real-time visual-
isation of glucose values by a medical professional and consequently real
time adjustments of diabetes treatment under medical supervision is fea-
sible and capable of adding benefit to paediatric diabetes care in an out-
patient setting.
Materials andmethods: In this six-month, prospective, open-label study
we enrolled 30 children with type 1 diabetes (T1D) using a combined
telemedicine-CGM system continuously supervised by a medical profes-
sional, and 30 children using just CGM (the control group), with historical
data analysis during regular check-ups. Children had diabetes for more
than 1 year and were treated with a basal-bolus insulin regimen (>6
months). The CGM system used was Dexcom G4® PLATINUM
(Dexcom, San Diego, CA). All children were adherent to ongoing use
of the devices. We developed a centralised telemedicine system integrated
with the CGM devices, in order to visualise real-time CGM data simul-
taneously by family, caregivers and medical staff. A healthcare profes-
sional was in charge 24/24 hours to supervise children’ glycemic excur-
sions and to intervene in case of dangerous glycemic values and detected
patterns of hypo/hyperglycemia, in the telemedicine group. The variables
studied were the difference in time spent in and outside a glucose target of
90-160 mg/dL (5.0- 8.8 mmol/L), mean glycemic value, HbA1c and
average daily insulin dose in the telemedicine group as compared to
CGM control group. Data were analysed at 3 and 6 months of
intervention.
Results: Study groups characteristics were: telemedicine group (n=30),
53% boys, mean age 7.5 ± 2.7 years, T1D of 2.4 ± 0.9 years; control group
(n=30), 50% boys, mean age 7.6±2.5, T1D of 2.1±0.7 years. There were
no significant differences between groups regarding BMI, daily insulin
dose and HbA1c at inclusion (7.8±0.4% telemedicine vs 7.7±0.3% con-
trol group, p=0.32). Use of telemedicine was associated with a significant
increase in time spent in normal glycemic range (78% versus 70%,
p<0.001), less time spent in hypoglycaemic range (5% vs 9%, p<
0.001),improved mean glycemia (138±16 mg/dl vs 149±14 mg/dl,
p<0.001) and HbA1c (6.93%±0.4% vs 7.2±0.5%, p<0.001) ( all data
showed at 6 months).We noted a daily insulin dose increase in telemed-
icine group (17±5,4units at start vs 19.4±6.2units at 6 months, p<0.01),
maybe due to a more “ambitious” approach of adjusting insulin dose
under the surveillance of medical staff. There were no severe
hypoglycaemias in either groups.
Conclusion:Our study showed that just viewing and collecting data is not
enough. Telemedicine and medical supervision provide improvement in
glycemic control and decrease hypoglycaemic burden but, most impor-
tant, enable the process of active learning, real life adaptation and self-care
skills acquisition. Using telemedicine with CGM systems not only
allowed to reach more patients, from remote areas, but mainly enabled
continuous care and enhanced the clinical utility of these monitoring
systems, providing progressive refinement and fine tuning in paediatric
diabetes treatment
Disclosure:M.V. Vlaiculescu: None.
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Real-time continuous glucose monitoring improves time spent in
euglycaemia and prevents severe hypoglycaemia in type 1 diabetes
mellitus patients with impaired awareness of hypoglycaemia
C.A.J. van Beers1, P.H. Geelhoed-Duijvestijn2, M. Diamant †3, M.H.H.
Kramer1, J.H. DeVries4, F.J. Snoek5,6, E.H. Serné1;
1Diabetes Centre, Department of Internal Medicine, VU University
Medical Centre, Amsterdam, 2Department of Internal Medicine,
Medical Centre Haaglanden, The Hague, 3†Deceased on 9 April 2014,

Diabetes Centre, Department of Internal Medicine, VU University
Medical Centre, 4Department of Endocrinology, Academic Medical
Centre, University of Amsterdam, 5Department of Medical Psychology,
VU University Medical Centre, 6Department of Medical Psychology,
Academic Medical Centre, Amsterdam, Netherlands.

Background and aims: Real-time continuous glucose monitoring (RT-
CGM) reduces HbA1c without increasing hypoglycaemia. Type 1 diabe-
tes mellitus (T1DM) patients with impaired awareness of hypoglycaemia
(IAH) have a threefold to sixfold increased risk of severe hypoglycaemia.
Whether RT-CGM prevents hypoglycaemia in this high risk (IAH) pop-
ulation has yet to be established.
Materials and methods: Fifty-two adult T1DM patients with IAH as
confirmed by a Gold score ≥4 were enrolled in a two-centre, randomised,
cross-over trial with a 12-week wash-out period in between 16-week
intervention periods comparing RT-CGM (without low-glucose suspend)
with self-monitoring of blood glucose (SMBG). During SMBG, partici-
pants wore a blinded CGM continuously. CGM data were analysed on an
intention-to-treat basis with time spent in euglycaemia [4-10 mmol/L] as
primary endpoint. Severe hypoglycaemia (requiring third party assis-
tance) was a secondary endpoint. Mixed model analysis was used to
analyse time spent in euglycaemia. The Wilcoxon matched-pair signed-
rank test was used to analyse the incidence rates of severe hypoglycaemic
events. The proportion of patients experiencing at least one severe
hypoglycaemic event was analysed with a generalized estimating equa-
tion model.
Results: Twenty-eight (53.8%) of enrolled patients were male, HbA1c
was 7.5% ±0.8%, age 48.6 ±11.6 years, Gold score 5.4 ±0.7 and 23
(44.2%) patients were treated with continuous subcutaneous insulin infu-
sion (CSII). Time spent in euglycaemia was significantly higher during
RT-CGM: 65.0% vs. 55.4% (difference 9.6%, 95%CI 8.0-11.2,
p<0.0001). In addition, both time spent ≤3.9 mmol/L (6.8% vs. 11.4%,
difference 4.7%, 95%CI 3.4-5.9, p<0.0001) and time spent >10 mmol/L
(28.2% vs. 33.2%, difference 5.0%, 95%CI 3.1-6.9, p<0.0001) were low-
er during RT-CGM. Also, less time was spent ≤3.9 mmol/L at night-time
(0000-0600h) during RT-CGM (7.6% vs. 13.3%, difference 5.7%, 95%CI
3.2-8.2, p<0.0001). During RT-CGM, the number of severe
hypoglycaemic events was lower (14 events vs. 34 events, p=0.03) and
also the proportion of patients experiencing at least one severe
hypoglycaemic event was lower (21% vs 38%, OR 0.48, 95%CI 0.22-
1.04, p=0.06), with no interaction for treatment modality (CSII vs. mul-
tiple daily injection), p=0.4. HbA1c at the end of each period was similar
(7.3% and 7.3%, p=0.8).
Conclusion: Real-time continuous glucose monitoring diminished severe
hypoglycaemia in T1DM patients with IAH. Moreover, RT-CGM im-
proved glycaemic control by decreasing both time spent in
hypoglycaemia and time spent in hyperglycaemia. These data support
the use of RT-CGM in this high risk population.
Clinical Trial Registration Number: NCT01787903
Supported by: Unrestricted grant from Eli Lilly and Sanofi
Disclosure:C.A.J. van Beers: Grants; The research leading to these re-
sults has received unrestricted grants from Ely Lilly and Sanofi.
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Faster-acting insulin aspart: faster offset of exposure and action in
addition to faster onset in subjects with type 1 diabetes using contin-
uous subcutaneous insulin infusion
E. Zijlstra1, T. Heise1, L. Nosek1, T. Rikte2, H. Haahr2;
1Profil, Neuss, Germany, 2Novo Nordisk, Søborg, Denmark.

Background and aims: In an insulin pump setting, the ideal insulin
would have a fast onset as well as a fast offset of glucose-lowering
effect in order to provide effective post-prandial glucose control
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without the risk of late post-meal hypoglycaemia. Faster-acting in-
sulin aspart (faster aspart) is insulin aspart (IAsp) in a new formu-
lation containing two well-known excipients, L-arginine and niacin-
amide, which result in a stable formulation with faster initial absorp-
tion. Faster aspart has demonstrated onset twice as rapid producing
greater early exposure and glucose-lowering effect compared with
IAsp in subjects with type 1 diabetes (T1D) using continuous sub-
cutaneous insulin infusion (CSII) or subcutaneous injection. Here,
we present the results of a post-hoc analysis evaluating the offset of
exposure and glucose-lowering effect with faster aspart in an insulin
pump setting.
Materials and methods: In a randomised, double-blind, crossover trial,
48 subjects with T1D (mean±SD age 46±9 years, HbA1c 7.4±0.6%) re-
ceived faster aspart or IAsp as a 0.15 U/kg bolus dose using CSII on top of
a basal rate (0.02 U/kg/h). An automated glucose clamp (target 5.5
mmol/L) was conducted from 13 hours pre-bolus dose to 14 hours post-
bolus dose.
Results: The mean serum insulin aspart concentration profile following a
bolus dose administered by CSII was shifted to the left for faster aspart
compared with IAsp. The left-shift for faster aspart vs. IAsp was seen in
the late part as well as in the early part of the profile (Figure). The offset of
insulin exposure, as measured by time to 50% of maximum insulin con-
centration in the late part of the pharmacokinetic profile (tLate 50% Cmax),
occurred 35.4 min earlier for faster aspart than for IAsp (estimated treat-
ment difference faster aspart - IAsp [95% CI] -35.4 min [-47.0;-23.8]),
and the time to 50% of maximum insulin concentration in the early part of
the pharmacokinetic profile (tEarly 50% Cmax) was 11.8 min shorter for
faster aspart than for IAsp (estimated treatment difference -11.8 min
[-14.4;-9.2]). The findings for onset and offset of insulin exposure also
translated to similar findings for glucose-lowering effect. There was a
faster offset of glucose-lowering effect (tLate 50% GIRmax; estimated treat-
ment difference -24.0 min [-38.9;-9.1]) as well as a faster onset of
glucose-lowering effect (tEarly 50% GIRmax; estimated treatment difference
-11.1 min [-15.4;-6.9]) with faster aspart vs. IAsp.
Conclusion: In addition to a faster onset and greater early exposure and
glucose-lowering effect with faster aspart vs. IAsp, faster aspart also pro-
vides a faster offset of exposure and glucose-lowering effect in subjects
with T1D using CSII, thereby better mimicking the physiologic insulin
action profile. Thus, using CSII faster aspart has the potential to improve
post-prandial glucose control with lower risk of late post-meal
hypoglycaemia.

Clinical Trial Registration Number: NCT01992588
Supported by: Novo Nordisk
Disclosure:E. Zijlstra: Grants; Adocia, AstraZeneca, Becton Dickinson,
Biocon, Boehringer Ingelheim, Dance Biopharm, Eli Lilly, Grünenthal,
Gulf Pharmaceutical Industries, Johnson & Johnson, Marvel,
MedImmune, Medtronic, Novartis, Novo Nordisk, Roche Diagnostics,
Sanofi, Senseonics, Zealand Pharma. Other; Novo Nordisk.

OP 33 Vascular disease: mechanisms
and management
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The reduction in small dense low-density lipoproteins by liraglutide is
independently associated with reduced carotid atherosclerosis in pa-
tients with type 2 diabetes
D. Nikolic1, R.V. Giglio1, A.M. Patti1, G. Castellino1, G. Li Volti2, G.
Montalto1, M. Rizzo1;
1Biomedical Department of Internal Medicine and Medical Specialties,
University of Palermo, 2Department of Biomedical and Biotechnological
Sciences, University of Catania, Italy.

Background and aims: Liraglutide has a number of significant non-
glycemic effects, including those on plasma lipids; however, its effect on
distinct lipoprotein subclasses is still unknown. In recent years it became
evident that the “quality” and not only the “quantity” of cholesterol is
strongly associatedwith cardiovascular (CV) risk, and the presence of small
dense (sd) low-density lipoproteins (LDL) is a novel CV risk marker.
Materials and methods: 62 patients with type-2 diabetes (T2DM) (31
men, 31 women; age: 61±9 years) naïve to incretin-based therapies, were
treated with liraglutide (1.2 mg/day) as add on therapy to metformin
(1500-3000 mg/day) for 4 months. Laboratory analyses included the as-
sessment by gel electrophoresis (Lipoprint, Quantimetrix, USA) of the
full LDL subclass profile: from larger and less atherogenic LDL-1 and
LDL-2, to smaller denser LDL-3 to LDL-7. Carotid-intima media thick-
ness (cIMT), as a marker of subclinical atherosclerosis was assessed by
color doppler ultrasound.
Results: Statistical analysis was performed using paired t-test, Spearman
correlation and regression analysis. After 4months of liraglutide therapywe
found significant reductions in fasting glycemia (from 9.1±4.0 to 7.3±2.0
mmol/L, p<0.0010), A1c (from 8.4±1.5 to 6.9±1.1%, p<0.0001), body
mass index (from 30±5 to 29±5 kg/m2, p<0.0001), waist circumference
(from 106±13 to 103±12 cm, p<0.0001), total-cholesterol (4.7±1.1 to 4.2
±0.9 mmol/L, p=0.0020), triglycerides (from 1.9±1.1 to 1.6±0.7 mmol/L,
p=0.0061) and LDL-cholesterol (from 2.7±1.1 to 2.3±0.8 mmol/L,
p=0.0089), while no significant changes were found in high density lipo-
protein-cholesterol. We calculated the cholesterol content (in mmol/L) in
LDL subclasses andwe found an increase in LDL1 (from 0.98±0.45 to 1.12
±0.46, p=0.0401), with a concomitant reduction in LDL3-C and LDL4-C
(from 0.55±0.34 to 0.25±0.14, p<0.0001 and from 0.15±0.20 to 0.07±0.10,
p=0.0013, respectively). Liraglutide also reduced cIMT (from 1.13±0.29 to
0.92±0.24 mm, p<0.0001), and a significant correlation was observed be-
tween changes in cIMT and those in LDL-3 (r=0.501; p<0.0001, Figure).
At multivariate analysis, including anthropometric parameters, glycemia,
A1c, plasma lipids and LDL subclasses, only sdLDL-3 were found inde-
pendent predictors of changes in cIMT (p<0.0001).
Conclusion: We provide the first evidence showing that treatment
with liraglutide significantly reduces sdLDL. Importantly, this re-
duction was a major contributor to reduction of carotid atheroscle-
rosis. This favorable modulation of atherogenic lipoproteins, inde-
pendently of several confounders including glycemic control, may
contribute to explain the potential positive effect of liraglutide on
major CV outcome.
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Clinical Trial Registration Number: NCT01715428
Disclosure:D. Nikolic:Other; DN has participated in clinical trials spon-
sored by AstraZeneca and Novo Nordisk.
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The dynamics of endothelial progenitor cells and vascular endothelial
growth factor in patients with type 2 diabetes after endovascular
interventions
M.S. Michurova, V.Y. Kalashnikov, O.M. Smirnova, S.A. Terekhin,
O.N. Ivanova, S.M. Stepanova, A.V. Ilyin, M.V. Shestakova, I.I. Dedov;
Endocrinology Research Centre, Moscow, Russian Federation.

Background and aims: To study dynamics of endothelial progenitor
cells (EPCs) and vascular endothelial growth factor A (VEGF-A) in pa-
tients with type 2 diabetes mellitus (T2DM) after endovascular interven-
tions on coronary and peripheral arteries.
Materials andmethods:We observed 68 patients (40 men, mean age
66 ± 8.4 years), admitted for elective percutaneous coronary inter-
vention (PCI) or endovascular revascularization of lower extremity.
Number of CD34 + VEGFR2 + CD45- cells and CD34 + CD133 +
CD45- cells, and level of VEGF-A were determined 1-2 days before
endovascular intervention and in 2-4 days after the surgery. Thirty
nine patients with T2DM were included in group 1 (22 women,
mean age 66.5 ± 7.9 years), 29 patients without T2DM were includ-
ed in group 2 (21 men, mean age 65.5 ± 9.1 years). PCI was done
for stable angina. Endovascular revascularization of lower extremity
was done for critical limb ischemia (CLI). In group 1 PCI was
performed in 18 patients, endovascular limb revascularization was
performed in 21 patients. In group 2 PCI was performed in 18
patients, endovascular limb revascularization was performed in 11
patients.
Results: We found that in non-diabetic patients levels of EPCs have
increased significantly after endovascular interventions (CD34 +
VEGFR2 + CD45- cells: 0.011 ± 0.005% and 0.015 ± 0.006% before
and after procedure, respectively; p < 0.001 and CD34 + CD133 + CD45-
cells: 0.018 ± 0.010% and 0.022 ± 0.007% before and after procedure,
respectively; p = 0.041). Levels of EPCs in the peripheral blood of

patients with T2DM before and after endovascular interventions did not
significantly differ. Analysis of VEGF-A showed the statistically signifi-
cant increase after intervention in patients with T2DM (461.3 ± 262.4 pg/
ml and 569.7 ± 451.2 pg/ml before and after procedure, respectively, p <
0.05). We divided patients with T2DM into 2 subgroups: the 1st subgroup
included 17 patients with HbA1c≤7.5%, the 2nd subgroup included 22
patients with HbA1c≥7.5%. In the 1st subgroup the increase of CD34 +
VEGFR2 + CD45- cells (p = 0.001) and CD34 + CD133 + CD45- cells (p
= 0.003) were observed after endovascular intervention.While EPCs
levels in the peripheral blood of patients in the 2nd subgroup before and
after endovascular interventions did not significantly differ.
Conclusion: The study has shown that diabetic patients have impaired of
EPCs mobilization after endovascular intervention, despite the significant
increase of the factor, stimulating their mobilization (VEGF-A). In addi-
tion, the dynamics of EPC levels depended on the glycaemic control.
Thus, levels of EPCs were significantly higher after endovascular inter-
ventions in diabetic patients with good glycaemic control (HbA1c≤7.5%).
Disclosure:M.S. Michurova: None.
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Levels of Anti-TPO correlate significantly with carotid Intima-Media
Thickness (IMT) in type 2 diabetic patients with subclinical
hypothyroidism
L. Petrosyan1,2, M. Mkhitaryan2;
1Department of Endocrinology, Public clinic N8, 2Yerevan State Medical
University, Yerevan, Armenia.

Background and aims:Recent studies have shown that immune process-
es contribute to atherosclerosis. The aim of this study was to investigate
the relationship between carotid IMT and the levels of anti-peroxidase
autoantibodies (Anti-TPO) in type 2 diabetic subjects with subclinical
hypothyroidism (SCH).
Materials andmethods:A total of 109 non-smoking diabetic subjects
with SCH were recruited for this study from June 2013 to May 2015.
We used the analysis of variance to compare the differences of IMT
among the groups with different Anti-TPO levels (from 64-1900 IU/
ml). Carotid IMT was evaluated using high-resolution B-mode ultra-
sonography. Measurements of mean IMTwere taken from distal com-
mon carotid artery, carotid bifurcation and proximal internal carotid
artery (right and left). Statistical analysis was performed by using
SPSS Inc., Chicago, IL, USA version 18 (P value <0.05 was consid-
ered significant).
Results: The mean age of the participants was 54.3 ± 5.06 years with
diabetes duration 4.6 ± 3.21years. A positive correlation was found be-
tween the mean IMTof 6 segments of carotid artery and the levels of Anti-
TPO (Anti-TPO levels more than 350 IU/ml; r=0.58). Carotid IMT levels
were also significantly and positively associated with TSH (Thyroid-stim-
ulating hormone), FPG (Fasting plasma glucose) and HbA1c levels,
whereas negatively with HDL-C. There were no statistically significant
differences in the lipid profile and blood pressure levels between the
groups with different Anti-TPO levels.
Conclusion: In type 2 diabetic subjects with SCH we found significant
association between levels of Anti-TPO and carotid IMT.Measurement of
Anti-TPO levels can be useful risk factor for progression of carotid IMT in
type 2 diabetic subjects.
Disclosure:L. Petrosyan: None.
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Impaired autophagic flux involves in advanced glycation end
products-induced apoptosis of vascular endothelial cells
H. Zhang1, T. Xu1, H. Shi1, J. Zhao1, X. Zhao1, H. Fan1, D. Cui1, C. Liu1,
S. Ge2, X. Wu1;
1Department of Endocrinology, 2Department of Neurology, First
Affiliated Hospital with Nanjing Medical University, China.

Background and aims: Dysfunction of vascular endothelial cells
(ECs) elicited by advanced glycation end products (AGEs) is the
main cause of diabetic vascular complications. Recent data found
that inadequate autophagy contributed to endothelial dysfunction
in patients with diabetes. However, the underlying mechanisms
remain unknown. The aim of this study is to investigate the effect
of AGEs on ECs autophagy and its impact on AGEs-induced ECs
apoptosis.
Materials and methods: Cultured human aortic vascular ECs
(HAECs) were stimulated with AGEs-bovine serum albumin
(AGEs-BSA) or BSA. Autophagosomes were observed by electron
microscopy. The apoptosis rate was evaluated by flow cytometry.
The expression levels of LC3-II, P-62, Rab7, cleaved-caspase-3,
Bcl-2, SIRT1, p-SIRT, FoxO1, Ac-FoxO1, p-FoxO1, AKT and p-
AKT were determined by western blotting.
Results:AGEs induced HAECs autophagy in a time-dependent man-
ner. For 24h, LC3-II expression and the number of autophagosomes
were gradually increased with no change of P-62, Rab7 expression
and apoptosis rates. For 48h, AGEs markedly upregulated LC3-II
expression and the number of autophagosomes with increased level
of P-62 which indicated the reduced autophagic flux. The apoptosis
rates were significantly increased with elevated cleaved-caspase-3
level and declined Bcl-2 expression. Western blotting showed that
expression of p-SIRT, Ac-FoxO1, Ac-FoxO1/Atg7 and p-AKT was
strikingly increased while expression of p-FoxO1 was obviously
decreased. Inhibition of autophagy with 3-MA could reduce
AGEs-induced HAECs apoptosis.
Conclusion: Impaired autophagic flux involves in AGEs-induced
ECs apoptosis via SIRT1/Foxo1 pathway and may be a target
for therapy of diabetic vascular disease.
Supported by: NSFC(81261120566)
Disclosure:H. Zhang: None.
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Preclinical carotid atherosclerosis in asymptomatic individuals with
latent autoimmune diabetes in adults (LADA)
C. López Cano1,2, D. Mauricio3, E. Ortega4, J. Valls2, E. Rubinat2, A.
Mollo5, A. Betriu2,6, M.D. Santos1, F. Rius1, L.P. Gutierrez1, M.
Sánchez1, A. Lecube1,2, E. Fernández2,6, M. Hernández1,2;
1Endocrinology and Nutrition, Hospital Universitari Arnau Vilanova,
2Institut de Recerca Biomèdica, Lleida, 3Endocrinology and Nutrition,
Hospital Universitari Germans Trias i Pujol, 4Endocrinology and
Nutrition, IDIBAPS, Hospital Clínic, Barcelona, 5Centre d'Atenció
Primària de Cervera, Institut Català de la Salut, 6Nephrology, Hospital
Universitari Arnau Vilanova, Lleida, Spain.

Background and aims: The aim of this pilot study was to investigate the
prevalence of carotid atherosclerosis in patients with LADA and to com-
pare it with the prevalence in patients with type 1 diabetes (T1DM) and
type 2 diabetes (T2DM).
Materials and methods: In this cross-sectional study, 71 patients
with LADA, 191 patients with type 2 diabetes and 116 patients
with type 1 diabetes without clinical macrovascular disease
underwent B-mode carotid ultrasound to detect the presence of
atheroma plaques. Mean ± standard deviation and the Mann-
Whitney test as well as percentages and the Chi-squared test were

used to assess differences between groups. Univariate and multi-
variate logistic regression models were computed to evaluate the
presence of atheromatosis All analyses were obtained using R,
setting a threshold for significance at 5% (α = 0.05).
Results: There were no differences in age and sex distribution be-
tween T1DM, LADA and T2DM patients: 55.2%, 47.9% and 45%
females respectively (p = 0.224), mean age 56.5, 58.2 and 58.3
years respectively (p = 0.321). Diabetes duration was different be-
tween groups: T1DM 23.7 ± 12.4, LADA 13.1 ± 9.7 and T2DM 8.7
± 7.8 years (p < 0.001). Patients with LADA showed an intermedi-
ate clinical and biochemical phenotype between T1DM and T2DM
(Table 1). Patients with T1DM and LADA were more frequently
treated with aspirin and statins than T2DM. Diabetic retinopathy
was more prevalent in T1DM than in LADA and T2DM (44.8,
18.3 and 18.8% respectively, p < 0.001). Carotid atherosclerosis
was more prevalent in patients with LADA compared with patients
with type 2 and type 1 diabetes (T1DM 56.9%, LADA 73.2%,
T2DM 57.1%; p = 0.042). In addition, LADA patients had a more
diffuse carotid atherosclerosis (multiple plaques): T1DM 33.6%,
LADA 45.1%, T2DM 27.2%; p = 0.022. Age (p < 0.05) and tobacco
(p < 0.05) were factors independently associated with carotid
plaque. In the analysis between LADA and T2DM, we found an
age-adjusted significant interaction between the disease duration
and type of diabetes (p = 0.02), indicating that the prevalence of
carotid atherosclerosis increased with diabetes duration in patients
with LADA but not in patients with type 2 diabetes.
Conclusion: Patients with LADA, especially those with a longer duration
of diabetes, had an unexpectedly high prevalence of preclinical athero-
sclerosis. These differences in carotid plaque prevalence occur even
though patients with LADA exhibit an intermediate cardiovascular risk
profile.

Disclosure:C. López Cano: None.
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Glucose metabolism status is associated with impaired microvascular
function: the Maastricht study
B.M. Sörensen1, A.J.H. Houben1, T. Berendschot2, J. Schouten2, A.A.
Kroon1, C.J.H. van der Kallen1, R.M.A. Henry1, A. Koster3, P.C.
Dagnelie4, N.C. Schaper5, M.T. Schram1, C.D.A. Stehouwer1;
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1Internal Medicine, 2Ophtalmology, 3Social Medicine, 4Epidemiology,
5Endocrinology, Maastricht University, Netherlands.

Background and aims: Type 2 diabetes (T2DM) is associated with a
nearly 2-fold increased risk of cardiovascular disease (CVD). This can be
partly explained by large artery dysfunction, which already occurs in
prediabetes (‘ticking clock hypothesis’). Whether a similar phenomenon
also applies tomicrovascular dysfunction (MVD) is not known.We there-
fore tested the hypothesis that MVD is already present in prediabetes and
deteriorates in T2DM. To do so, we investigated the association between
glucose metabolism andMVD using the retinal arteriolar dilator response
to flicker light and skin heat-induced hyperemic response.
Materials andmethods: In a population-based cohort study (n=2213, 51%
men, aged 60±8 years with oversampling of T2DM), we determined flicker-
light-induced retinal arteriolar %-dilation (Dynamic Vessel Analyzer), skin
heat-induced hyperemia (Laser-Doppler Flowmetry) and glucose metabo-
lism status (OGTT; NGM, (n=1269), prediabetes (n=335) or T2DM
(n=609)). Differences were assessed with multivariable regression analyses
adjusted for age, sex, BMI, smoking, systolic BP, lipid profile, retinopathy,
eGFR, (micro)albuminuria, the use of lipid-modifying and/or blood-
pressure-lowering medication, and prior cardiovascular disease (CVD).
Results: Retinal arteriolar %-dilation was 3.4±2.8 in NGM, 3.0±2.7 in
prediabetes, and 2.3±2.6 in T2DM. Adjusted analyses showed a lower %-
dilation in prediabetes (β=-0.20,[CI95% -0.56;0.15]), with further deteri-
oration in T2DM (β=-0.61,[-0.97;-0.25]) vs NGM, p for trend=0.001.
Skin %-hyperemia was 1234±810 in NGM, 1108±748 in prediabetes,
and 937±683 in T2DM. Adjusted analyses showed a lower %-hyperemia
in prediabetes (β=-46,[CI95% -163;72]), with further deterioration in
T2DM (β=-184,[-297;-71]) vs NGM, p for trend=0.001. Higher HbA1c
was associated with lower arteriolar %-dilation and skin %-hyperemia in
fully adjusted models (β=-0.32,[-0.48;-0.16], p<0.001 and β=-108,
[-158;-57], p<0.001, respectively).
Conclusion: Glucose metabolism status and HbA1c are independently
associated with impaired microvascular function in the retina and skin.
These findings support the concept that MVD precedes and thus may
contribute to T2DM-associated CVD and other complications such as
impaired cognition and depression.
Supported by: EFRO, MUMC+
Disclosure:B.M. Sörensen: None.

OP 34On the fate of the beta cell: from
beginning to end
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Increase in insulin and proinsulin positive area and preservation of
beta cell mass during the pre-diabetic phase in type 1 diabetes
T. Rodriguez-Calvo1, J. Zapardiel-Gonzalo1, N. Amirian1, E. Castillo1,
Y. Lajevardi1, M. von Herrath1,2;
1La Jolla Institute for Allergy and Immunology, La Jolla, 2Novo
Nordisk Diabetes Research & Development Center, Seattle,
USA.

Background and aims: Type 1 diabetes (T1D) is characterized by the
loss of insulin production due to beta-cell destruction. Recent studies
have shown that pancreatic beta cell loss is heterogeneous and is
influenced by multiple parameters like metabolic components and
the age at onset. Furthermore, it has been assumed in the past that
in most patients all beta cells are lost at diagnosis or shortly there-
after. Recently, this paradigm has been overturned since now we
know that some patients retain beta cell function over many years
post-onset. Conversely, little is known about beta cell loss during the
pre-diabetic period and if seroconversion is in any way linked to beta
cell destruction in the pancreas or not.
Materials and methods: Formalin-fixed paraffin-embedded (FFPE) tis-
sue sections were provided by the Network for Pancreatic Organ Donors
with Diabetes (nPOD). Sections from the head, body and tail regions of
the pancreas were obtained from 10 controls and 10 autoantibody positive
donors (5 single and 5 double autoantibody positive). Sections were
stained for insulin, glucagon and proinsulin following a standard immu-
nofluorescence protocol. Beta and alpha cell numbers, islet size and dis-
tribution, as well as insulin, proinsulin and glucagon areas were
determined.
Results: We provide data to challenge the assumption that beta cell loss
occurs in a linear fashion over time beginning early during the pre-
diabetic phase. Our findings on pancreas sections from autoantibody pos-
itive donors show instead that insulin and specially proinsulin areas in-
crease before diagnosis, and that there is a significant inversion of the
insulin to proinsulin ratio in these individuals compared to non-diabetic
donors. This could indicate that there is a high accumulation of immature
vesicles in beta cells containing both insulin and proinsulin or it could be
due to an increase in the metabolic state of the islet. In addition, beta cell
mass was not reduced in autoantibody positive donors. Interestingly, we
observed a very good correlation between the presence of alpha and beta
cells in the islets of non-diabetic donors while this correlation was weaker
in autoantibody positive individuals, suggesting a possible disruption of
the homeostatic balance of these 2 cell populations in the islets, long
before the onset of disease. Lastly, important regional differences in islet
size and distribution were noticed between head, body and tail sections of
the pancreas. Both non-diabetic and autoantibody positive donors pre-
sented a different islet size distribution in the tail region compared to head
and body. Moreover, double autoantibody positive donors showed a dif-
ferential distribution in head, body and tail compared to single and non-
diabetic donors.
Conclusion: Taken together, our data suggest that the normal metabolism
of beta cells might be altered many years before the onset of type 1
diabetes but that beta cell mass and insulin secretion seem to be main-
tained until shortly before diagnosis, declining more precipitously and
rapidly than previously assumed just around the time of diabetes onset.
This suggests that secondary prevention before onset, when beta cell mass
remains intact, could yield strong benefits; and therefore, means to uni-
versally detect type 1 diabetes at this stage should be generally put in
place.
Disclosure:T. Rodriguez-Calvo: None.
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Expression of the transcriptional activator, CIITA, correlates with
aberrant expression ofMHC class II in in the beta cells of individuals
with type 1 diabetes
M.A. Russell1, L. Krogvold2, K. Dahl-Jørgensen2, A.K. Foulis3, S.J.
Richardson1, N.G. Morgan1;
1Institute of Biomedical and Clinical Science, University of Exeter
Medical School, UK, 2Oslo Diabetes Research Centre, University of
Oslo, Norway, 3GG&C Pathology Department, Southern General
Hospital, Glasgow, UK.

Background and aims: A hallmark feature of type 1 diabetes is
hyperexpression of the major histocompatibility complex (MHC)
Class I within insulin-containing islets. This phenomenon probably
contributes to the increased visibility of pancreatic islet cells to
the immune system in type 1 diabetes thereby promoting β-cell
loss. Interestingly, however, a number of studies have suggested
that MHC class II (MHCII) molecules are also expressed aberrant-
ly within a subset of islet cells in type 1 diabetes but this notion
remains controversial. In the current study, we have examined the
expression of the principal transcriptional regulator of MHCII,
CIITA, in the islets of patients with recent-onset type 1 diabetes
and have correlated this with the presence of MHCII.
Materials and methods: Formalin-fixed, paraffin-embedded pancre-
as sections from 6 healthy control individuals and 10 age-matched
patients with type 1 diabetes (8/10 with disease duration <10w)
were investigated from within the Exeter Archival Diabetes
biobank, nPOD and DiViD cohorts. The expression of CIITA
and other antigens was examined using either immunoperoxidase
or immunofluorescence (IF) methods.
Results: CIITA was either absent or, on occasion, detected at very
low levels in the islets of control individuals. However, the pat-
tern of expression was clearly different in islets from type 1 dia-
betes patients. 6/10 of the patient samples studied contained islets
(>3 per section) in which a subset of discrete endocrine cells
stained strongly for CIITA. Despite this, it was clear that the
majority of islet cells did not express CIITA. IF staining con-
firmed that the majority of cells expressing CIITA also contained
insulin, suggesting that this transcription factor can be expressed
in β-cells. We then assessed whether CIITA was associated with
aberrant expression of MHCII in islet cells. Using 4 T1D cases in
which CIITA expression had been detected, it was shown that
MHCII and CIITA co-localised within the same islet cells. These
were confirmed as insulin positive cells by dual IF analysis. There
was no evidence of MHCII expression in islet cells which did not
stain positively for CIITA. The 4 type 1 diabetes cases in which
CIITA was not detected in islets failed to express MHCII. As
expected, we found no correlation between the presence of
CIITA and the hyperexpression of MHCI in the insulin-
containing islets of patients with type 1 diabetes. Finally, we
demonstrated that CIITA positive β-cells did not express CD68,
confirming that these are unlikely to represent macrophages which
were mistakenly identified as β-cells by virtue of having phago-
cytosed insulin during β-cell clearance.
Conclusion: Our data provide strong evidence supporting the pro-
posal that aberrant expression of MHCII occurs in a subset of β-
cells in patients with type 1 diabetes. They also reveal that this is
likely to be driven by induction of expression of the transcription
factor CIITA in these same cells. This upregulation of CIITA and
MHCII may then contribute to altered antigen presentation during
the development of autoimmunity in type 1 diabetes. Indeed, these
data imply that certain β-cells may play a direct role in antigen
presentation to immune cells by virtue of their aberrant MHCII
expression.
Disclosure:M.A. Russell: None.
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Significance of microRNAs for the differentiation of human embry-
onic stem cells into definitive endoderm and mesoderm
U. Diekmann1, D. Ishikawa1, J. Fiedler2, S. Lenzen1, O. Naujok1;
1Institute of Clinical Biochemistry, 2Institute of Molecular and
Translational Therapeutic Strategies, Hannover Medical School, Germany.

Background and aims: Pluripotent stem cells are able to generate insulin-
producing surrogate cells and thus hold great promises for a potential cell
replacement therapy of type 1 diabetes. One important class of post-
transcriptional regulators that influence the gene expression are microRNAs
(miRNAs). This study analyzed the miRNA expression profiles of purified
definitive endoderm (DE), mesoderm and undifferentiated embryonic stem
cells (ESCs) to identify important early cell fate regulators. In addition, the
function of miRNA candidates was studied during differentiation.
Materials and methods: The Human ESC lines (HUES8, HES3) were
differentiated towards DE (CHIR-99021/ActivinA) and mesoderm (CHIR-
99021/BMP4). For cell sorting of differentiated populations via FACS the
surface proteins CXCR4, EpCAM and NCAM were used. Expression of
specific marker genes was analyzed by RT-qPCR and miRNA expression
profiles of 754 miRNAs were measured by qPCR-based miRNA-Arrays.
The function of identified miRNAs was analyzed upon transient transfec-
tion with mimics or inhibitors during differentiation.
Results: Expression of FOXA2 and SOX17 (DE-marker genes) was signif-
icantly higher in FACS-sorted CXCR4-positive cells, while VEGFR2,
PDGFRa and CD34 (mesoderm markers) were highly expressed in sorted
EpCAM-negative/NCAM-positive mesodermal cells. Data from miRNA-
arrays revealed 19 DE-specific (e.g. miR-371, miR-489 or miR-1263) and
28 mesoderm-specific miRNAs (e.g. miR-10a, miR-196b, or miR-483) dif-
ferentially expressed in mesoderm and endoderm, respectively. Validation of
selected candidates showed that the miR-371-373 cluster, miR-1263 and
miR-489 were highly enriched specifically in DE cells. Functional analysis
of endodermalmiRNAs revealed that upon transfectionwithmiR-1263mim-
ic CXCR4-positive DE-cells arise earlier in a significantly increased quantity.
In silico target prediction revealed KLF4 as potential target of miR-1263
indicating that this effect is potentially mediated by regulation of the plurip-
otent transcriptional network. Out of 7 mesodermal enriched miRNAs the
candidate’s miR-199a, miR-214 and miR-483 were used for functional tests.
The analysis of these miRNAs showed that transfection of miR-483 mimic
during mesoderm differentiation yielded in higher amounts of mesodermal
PDGFRa-positive cells, whereas inhibition of miR-483 reduced their quanti-
ty. PDGFRa-positive cells are considered as paraxial mesoderm, the progen-
itor population for cardiac, smooth muscle and mesenchymal lineages.
Conclusion: This study identified novel miRNAs exhibiting particular func-
tions for the early lineage formation of DE and mesoderm. The miR-1263 is
facilitating the endodermal differentiation, whereas miR-483 was identified as
important regulator of the paraxial mesodermal PDGFRa-positive subpopula-
tion. Thus, miR-1263 is a potential tool that can be used to further increase the
efficiency of beta cell differentiation protocols for human embryonic stem cells.
Disclosure:U. Diekmann: None.
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A microRNA atlas of human insulin-producing cells
W. Wong1, M.V. Joglekar1, A.S. Januszewski1, R.J. Farr1, D.
Luiwantara2, T. Kay3, P. O’Connell2, G. Guillemin4, D. Martin5, W.J.
Hawthorne2, A.A. Hardikar, on behalf of the Islet miRNA study group1;
1NHMRC CTC, 2WMI, Sydney, 3SVI, Melbourne, 4MQ Uni, 5RPAH,
Sydney, Australia.

Background and aims: MicroRNAs are ~20-nucleotide long non-coding
RNAs that are emerging as a promising biomarker for multiple diseases.
Since a single microRNA can target multiple messenger (m)RNAs and reg-
ulate gene expression post-transcriptionally, they are becoming increasingly
important in understanding the regulation of gene expression. Through our
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preliminary analysis of developing and adult rodent and human tissues, we
identified that although the mammalian pancreatic beta cells are factories of
insulin production, the human gallbladder as well as a very limited number of
cells in the brain also produce insulin. With our understanding of the role of
microRNAs in mammalian pancreas development and function, we find it
increasingly important to generate database / resource of microRNA expres-
sion profiles in human insulin-producing tissues. The aim of this research is to
generate a miRNome of the human brain, gallbladder and pancreatic islets;
tissues that naturally produce insulin, as well as other tissues that do not
produce insulin (muscle, endothelium, skin, liver).
Materials and methods: We investigated a biobank of 284 different
human tissues collected by the team over the past 15 years. RNA isolation
was carried out using either a Trizol®-based protocol that we optimized in
our laboratory or following manufacturer’s protocol using a mirVana
microRNA isolation kit. Quality of the isolated RNAwas confirmed using
a Bioanalyzer RNA nano or smallRNA chip (Agilent Technologies CA)
and a set of eight mRNA transcripts (ins, gcg, sst, pdx1, mafA, ngn3, 18s
and gapdh) as well as a set of 754 known and validated mature
microRNAs (Thermo Fisher Sci., CA) were profiled using TaqMan™
real-time quantitative PCR (qPCR) technology on a ViiA7 or
QuantStudio12K platform. Data were normalized to housekeeping genes
(for mRNA) or using a global normalization protocol (for microRNAs)
and analysed using a penalized logistic regression. Islet hormones were
also confirmed by immunostaining followed by confocal microscopy.
Results: Confocal microscopy and qPCR analysis for gene transcripts
confirmed that human endothelium, muscle, liver and skin do not contain
any insulin transcripts, whilst the brain, gallbladder and islets transcribed
insulin gene with increasing efficiency. Bidirectional hierarchical cluster-
ing was able to identify microRNAs that were enriched in each of the
tissues as well as those that are associated with high level of insulin
transcript. Logistic regression analysis of 150 human islet samples (com-
pared to insulin negative tissues) led to selection of a set of 12microRNAs
that are associated with high levels of insulin transcript. Furthermore this
signature of microRNAs could predict insulin expression in a validation
set of 88 tissue samples with 97% efficiency.
Conclusion:We present the first largest of resource of microRNAs from
human insulin-producing tissues. Our analyses of microRNA signatures
when tested in wet lab setting provide key evidence to understand the role
of microRNAs in influencing insulin gene expression. Generation of such
expressome maps will help further research in the field and may also
guide the differentiation of human progenitors to insulin-producing cells
for potential use in replacement therapy for diabetes.
Supported by: AAH-Australian Research Council (ARC), JDRFAustralia
& Rebecca Cooper Fndn
Disclosure:W. Wong: None.
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Betatrophin: A new potential biomarker of beta cell function and
autoimmunity in diabetes?
R. Lupi1, S. Del Guerra2, I. Crisci2, M. Aragona1, R. Giannarelli1, S. Del
Prato2;
1Medical Area, 2Clinical and Experimental Medicine, Metabolic Unit,
Pisa, Italy.

Background and aims:The potential effect of betatrophin as a stimulator
of beta cell proliferation is a matter of debate and information on the
protein level and meaning in human metabolic disease is still scanty. In
the attempt to explore the potential meaning of BT in diabetes we have
recruited a mixed population to encompass diabetes variety.
Materials and methods: We recruited 24 non-diabetic (ND; 46±12 yrs;
9M/15F; BMI 25.1±1.9 Kg/m2, Hb1Ac 5.1±0.5%), 22 Type 1 diabetic
(T1DM; 43±7 yrs; 10M/12F; BMI 24.5±1.4 Kg/m2, Hb1Ac 7.9±1.1%,
diabetes duration 10.3±10.1 yrs) and 15 pancreas-transplanted T1DM
(TX; 42±4 yrs; 6M/9F; BMI 21.3±2.1 Kg/m2, Hb1Ac 5.9±0.7%, diabetes

duration 28.9±2.1 yrs, time since transplantation 5.5±4.2 yrs) subjects.
Blood samples for BT determination were collected in the fasting state
in tubes containing Aprotinin and BT and C-peptide levels were deter-
mined by ELISA technique.
Results: In the population as a whole, BT levels were directly associated
with plasma glucose levels (r=0.585, p<0.001) and HBA1c (r=0.524,
p=0.0004) and inversely correlated with C-peptide levels (r=0.471,
p=0.0004). BT was higher in T1DM (873±42 pg/ml; p<0.05,
Bonferroni test) than in ND (386±24 pg/ml). In TX, BT concentration
was similar to that of ND (474±20 pg/ml). In T1DM BT was also asso-
ciated with anti-GAD (r=0.455, p=0.006) and anti-IA2 (r=0.551,
p=0.006) antibody titer.
Conclusion: The correlation between BT and C-peptide concentrations,
together with normalization of BT in TX patients, suggests a potential role
of the hormone as a biomarker of beta cell function (or mass). Similarly,
the positive correlation with autoantibody titer may reflect an activation of
beta-cell regeneration processes.
Disclosure:R. Lupi: None.
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Molecular markers of beta cell mortality
R.J. Farr1, M.V. Joglekar1, A.S. Januszewski1, A. Akil2, C.J. Taylor3, V.
Cotta3, M. Craig2, A. Jenkins1, A.A. Hardikar1;
1NHMRC Clinical Trials Centre, USyd, 2UNSW, Sydney, 3O'Brien
Institute, ACU, Melbourne, Australia.

Background and aims: The loss of insulin-producing (beta) cells is cen-
tral to the development of Type 1 diabetes (T1D), and a common feature in
islet transplantation, Latent Autoimmune Diabetes of Adults (LADA) and
Type 2 diabetes. Beta cell death occurs months to years prior to clinical
T1D. Currently, we lack diagnostic tools to quantitate beta cell loss prior to
clinical onset of T1D. Circulating microRNAs (miRs) are highly stable,
non-coding RNAs that are increasingly recognised as biomarkers of disease
progression. Similarly, insulin cell-free (cf)DNA is a potential biomarker of
beta cell death. Insulin DNA in beta cells is unmethylated at cytosine
islands at 8 different positions downstream of the transcriptional start site.
These are methylated in insulin DNA from non-beta cells. We have
optimised a digital droplet (dd)PCR method to reliably identify
unmethylated or methylated insulin cfDNA in plasma. In addition, our islet
miR-profiling studies using next generation discovery analyses followed by
qPCR validation identified a set of 50 miRs with potential to predict T1D
progression. We hypothesise that circulating concentrations of islet-
enriched miRs and insulin cfDNA correlate with islet beta-cell death and
diabetes progression, and with other markers such as residual C-peptide.
Materials and methods: This cross-sectional study used plasma from a
cohort of 180 T1D individuals (average T1D duration of 20±13yrs), in-
cluding 58 with microvascular diabetes complications (T1DCx+), and
138 age and gender matched controls. HbA1c levels were 8.0±1.3% in
T1D vs. 5.1±0.4% in controls (P<0.0001). Circulating miR profiling was
undertaken via high-throughput qPCR, whilst cfDNA quantitated using
ddPCR. C-peptide levels were measured using ultra-sensitive ELISA (de-
tection limit 1.25 pmol/L). Data were analysed using Statistica software
and results compared using t-test and ANOVA as appropriate.
Correlations were assessed using non-parametric Spearman method.
Significance P<0.05.
Results: Five (10%) miRs were significantly increased in the circulation
of T1D individuals (vs. controls) whilst seven miRs (14%) were signifi-
cantly decreased (>2 Fold Change / FC, P<0.05) in T1DCx+ vs. T1DCx-.
Five (10%) miRs were significantly increased (>2 FC, P<0.05) in T1D
individuals with detectable C-peptide vs. non-detectable. There was no
correlation between miR abundance and C-peptide level in control sub-
jects. Eight (16%) miRs correlated significantly (P<0.05) with C-peptide
levels in T1D. Increased C-peptide level was associated with greater
abundance for all of these miRs. Two (4%) miRs correlated significantly
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(P<0.05) with the age of T1D diagnosis, with increased age correlating
with lower miR abundance. Ten (20%) miRs correlated significantly
(P<0.05) with T1D duration, with increased duration associated with re-
duced abundance in all but one miR. T1D subjects were divided into two
groups based on T1D duration (≤20yrs and >20yrs). Nine (18%) miRs
had significantly lower abundance (>2 FC, P<0.05) in the circulation of
subjects with duration >20yrs.
Conclusion: Our studies highlight the potential of circulating miRs and
cfDNA in quantifying beta cell mortality. We have shown that as beta
cells are lost in established diabetes (reduction in C-peptide) there is a
reduction in the abundance of released miRs. These miRNAs as well as
insulin cfDNA are robust molecular markers of beta cell death in diabetes.
Supported by: Funding to AAH from ARC, JDRF & Rebecca Cooper
Foundation
Disclosure:R.J. Farr: None.

OP 35 Novel genetics discoveries and
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Loss-of-function mutations in DNAJC3 cause young-onset dia-
betes due to oxidative stress and mitochondrial beta cell
apoptosis
B. Abdulkarim1, V. Senée2,3, A. Philippi2, P. Singh1, M. Daures2,3, M.
Igoillo-Esteve1, A. Chaussenot4,5, M. Nicolino6, D.L. Eizirik1, C.
Julier2,3, M. Cnop1;
1ULB Center for Diabetes Research, Université Libre de Bruxelles,
Belgium, 2Inserm UMR-S 958, Faculté de Médecine Paris Diderot,
3University Paris 7 Denis–Diderot, 4IRCAN, UMR CNRS
7284/INSERM U1081/UNS, School of Medicine, Nice Sophia-
Antipolis University, 5Department of Medical Genetics, Nice Teaching
Hospital, National Centre for Mitochondrial Diseases, 6Division of
Pediatric Endocrinology, Lyon 1 University, France.

Background and aims: Pancreatic β-cells synthesize and secrete
large amounts of insulin. Translation of insulin and other secretory
proteins takes place in the endoplasmic reticulum (ER). The ca-
nonical ER stress transducer PERK senses unfolded proteins in
the ER and phosphorylates eukaryotic translation initiation factor
2α (eIF2α) to attenuate protein translation. A narrow regulation of
eIF2α phosphorylation is required to preserve β-cell function and
survival. DNAJC3 acts as a co-chaperone in the ER and inhibits
PERK. DNAJC3 loss-of-function has been shown to cause diabe-
tes in mouse and man. Here we describe two patients with novel
loss-of-function mutations in DNAJC3, and we investigate the
pathogenic mechanisms involved.
Materials and methods: Mutations were identified through exome se-
quencing and confirmed by Sanger sequencing. DNAJC3was silenced by
RNA interference in INS-1E cells. Antioxidant response element (ARE)
promoter activity was measured with a luciferase reporter. PERK and
eIF2α phosphorylation and DNAJC3 expression were examined by
Western blot and mRNA by qPCR. Apoptosis was detected by nuclear
dyes and Western blot for cytochrome c.
Results:We performed exome sequencing of selected patients with likely
monogenic diabetes and identified homozygous or compound heterozy-
gous mutations of DNAJC3 in two unrelated patients with diabetes, short
stature, microcephaly and variable neurodegenerative features. Diabetes
was diagnosed at ages 12 and 16 years; autoantibodies were negative and
C-peptide was detectable. Patient 1 was compound heterozygous for
p.R393X and p.M1? mutations and patient 2 was homozygous for a
p.R346X mutation. These mutations are predicted to result in complete
loss of protein function. In lymphoblasts from patient 1, DNAJC3mRNA
expression was detectable but protein was not. DNAJC3 silencing in
clonal β-cells increased PERK phosphorylation, but eIF2α phosphoryla-
tion was unchanged. ARE promoter activity was increased in DNAJC3-
deficient cells after exposure to the chemical ER stressor CPA (8±1-fold
vs 4±1-fold in DNAJC3-competent cells, p<0.05, n=4), which is sugges-
tive of an antioxidant response due to PERK-mediated NRF2 activation.
DNAJC3 deficiency did not affect insulin content or secretion but it in-
duced β-cell apoptosis (13±1% with siDNAJC3 vs 6±1% with control
siRNA, p<0.01, n=4). Apoptosis was paralleled by mitochondrial cyto-
chrome c release, indicating activation of the intrinsic pathway of
apoptosis.
Conclusion: Loss-of-function mutations in DNAJC3 cause young-onset
diabetes with short stature and various neurological features. DNAJC3
deficiency does not affect β-cell function but it induces β-cell death
through oxidative stress and activation of the mitochondrial apoptosis
pathway.
Supported by: FNRS, EU H2020 T2D SYSTEM
Disclosure:B. Abdulkarim: None.
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Activating STAT3 mutation leads to pancreatic hypoplasia through
premature differentiation
J. Saarimäki-Vire1, D. Balboa1, M. Russell2, N. Morgan2, S. Eurola1, H.
Grym1, J. Ustinov1, C. Valensisi3, C. Andrus3, J. Saarikettu4, O.
Silvennoinen4, D. Hawkins3, M. Varjosalo5, T. Otonkoski1;
1Research Program Unit, Molecular Neurology and Biomedicum
Stem Cell Centre, University of Helsinki, Finland, 2Institute of
Biomedical & Clinical Science, University of Exeter Medical
School, UK, 3Institute for Stem Cell and Regenerative Medicine,
University of Washington School of Medicine, Seattle, USA,
4Laboratory of Molecular Immunology, Biomeditech, University
of Tampere, 5Institute of Biotechnology, University of Helsinki,
Finland.

Background and aims: Permanent neonatal diabetes (PNDM) is
caused by mutations impairing the development or function of
the pancreatic beta cells. Activating de novo germline mutations
in STAT3 were recently identified as a cause of PNDM. The
patient with the most activating mutation K392R presented with
hypoplastic pancreas and high beta-cell autoantibody levels al-
ready at birth. We used patient-derived iPS cells to test the hy-
pothesis that the mutation may cause pancreatic developmental
failure.
Materials andmethods: Patient’s skin fibroblasts were reprogrammed to
iPSC and differentiated into pancreatic progenitors through a four-stage,
17 days protocol.
Results: Expression levels of pancreatic progenitor markers, such
as PDX1 and NKX6.1, did not differ between STAT3K392R cells
and healthy controls. Instead, NEUROG3 expression was upregu-
lated prematurely together with significantly higher NKX2.2 (4-5
fold,) INS (10-fold) and GCG (5-fold) levels in STAT3K392R
cells. Thus, overactive STAT3 did not cause a developmental
block or inhibit endocrine differentiation. RT-qPCR results were
confirmed by immunocytochemistry, with more NEUROG3-
positive nuclei after 13 days and markedly more INSULIN-
positive area after 17 days (p=0,005), and by RNA-seq, showing
robust upregulation of all NEUROG3 downstream targets. The
STAT3 mutation was then corrected using CRISPR/Cas9 with
guide RNAs targeting next to the mutation site and a double
stranded DNA repair template. Corrected isogenic cells differenti-
ated similarly to control cells, showing a complete reversal of the
disease phenotype. STAT3K392R activating properties are not ex-
plained by an increase in DNA-binding affinity or its phosphory-
lation status. Instead, protein proximity assay and quantitative im-
munocytochemistry revealed increased nuclear translocation of
STAT3 and increased transcriptional activity in STAT3K392R
overexpressing cells
Conclusion: Our data suggest that increased STAT3 localization in
the nucleus of STAT3K392R cells leads to early upregulation of
NEUROG3 and premature endocrine differentiation, resulting in
reduction of the pancreatic progenitor pool, consistent with the
pancreatic hypoplasia. Patient-specific iPSC in combination with
CRISPR-based genome editing are valuable tools for recapitulat-
ing pancreatic developmental defects, enabling the study of path-
ogenic mechanisms leading to monogenic diabetes.
Supported by: Novo Nordisk Foundation
Disclosure: J. Saarimäki-Vire: None.
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Hepatic and biliary findings using MR and MRCP imaging in pa-
tients with HNF1B mutations
J.L.T. Kettunen1,2, H. Parviainen3, P.J. Miettinen4,5, M. Färkkilä6, E.
Lantto3, T. Tuomi2,7;
1Diabetes and Obesity Research Program, University of Helsinki,
2Endocrinology, Abdominal Center, Helsinki University Hospital, 3HUS
Medical Imaging Center, Radiology, University of Helsinki and Helsinki
University Hospital, 4Children's Hospital, Helsinki University Hospital,
5Research Programs Unit, Molecular Neurology, Biomedicum Stem Cell
Center, University of Helsinki, 6Gastroenterology, Abdominal Centre,
University of Helsinki and Helsinki University Hospital, 7Folkhälsan
Research Center, Finland.

Background and aims: Heterozygous mutations in the gene encoding for
hepatocyte nuclear factor 1-β (HNF1B) lead to a spectrum of renal and extra-
renal manifestations, including cystic renal disease, hypoplastic pancreatic
body and tail, urogenital malformations, early-onset diabetes (MODY5) and
gout and hypomagnesaemia. HNF1B plays a crucial role during bile system
morphogenesis in mice, and conditional knockout mice exhibit abnormalities
of intrahepatic bile ducts and the gallbladder epithelium. Data on bile duct
defects in humans are scarce and restricted to few case reports in patients with
mainly neonatal cholestasis, in whom HNF1B mutations have been associat-
ed with a paucity of intrahepatic bile ducts. Our aim was to systematically
evaluate bile duct anomalies and malformations using MRI.
Materials and methods: To date, 12 subjects with mutations in HNF1B
have participated in the Botnia and FinnMODY Studies (www.botnia-
study.org/finnmody). They undergo gadolinium-enhanced MRI of the
liver and MRCP (magnetic resonance cholangiopancretography). Blood
samples are drawn for creatinine, ALT, AST, ALP, GGT, uric acid, Mg,
and triglycerides.
Results: Themedian age of the patients is 27 years (range 14-57 years; 10
females, 2 males) and the median BMI is 21.7 (kg/m2, range 16.3 - 24.3).
All but one patient have diabetes treated with diet or insulin. Estimated
GFR using CKD-EPI spans from 7 to 138 (ml/min/1.73 m2); four patients
have renal insufficiency (GFR < 60) and one has end-stage renal disease.
To date, three of the patients have undergoneMR imaging and biliary tract
abnormalities have been observed in two of them. A fusiformly dilatated
common bile duct (type 1C choledochal cyst according to the Todani
classification) was observed in a 14-year-old patient who had been diag-
nosed with cystic kidney disease prenatally; her intrahepatic bile ducts
appeared normal. A 22-year-old patient presented with MODY-type dia-
betes; MRCP imaging revealed multiple dilatations of the branch ducts of
the pancreas, caliber variation in the intrahepatic bile ducts reminiscent of
sclerosing cholangitis, and focal narrowing of the extrahepatic bile ducts.
Imaging of the rest of the patients is scheduled for April-August 2016.
Conclusion: Heterozygous mutations in the HNF1B gene can be
associated with developmental and structural abnormalities in the
biliary tract. The clinical significance of these changes is unclear.
However, considering the wide use of MR imaging, awareness of
these changes can aid in differential diagnostics.
Supported by: Helsinki University Hospital research fund (EVO)
Disclosure: J.L.T. Kettunen: None.
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Strategies for improving statistical power for detailed physiological
characterisation of individuals with type 2 diabetes-associated
variants
M.M. Umapathysivam1, T. McDonald2, S. Humphreys1,3, M. Neville1,3,
A.L. Gloyn1,4, M.I. McCarthy1,4, A.T. Hattersley2, F. Karpe1,3, T.M.
Frayling5;
1OCDEM, University of Oxford, 2Institute of Biomedical and Clinical
Science, University of Exeter, 3Oxford NIHR Biomedical Research
Centre, 4Wellcome Trust Centre for Human Genetics, Oxford, 5Genetics
of Complex Traits Group, University of Exeter, UK.
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Background and aims:More than 70 common genetic variants are associ-
atedwith type 2 diabetes (T2D). Somevariants have been classified into broad
categories such as those acting through insulin secretion or insulin resistance,
but the physiological mechanisms for most are poorly understood. Detailed
clinical studies could provide important mechanistic insights but these studies
are expensive and hard to scale-up to the necessary numbers required for the
modest effect sizes observed. Recruiting individuals to clinical studies based
on their genotype (RBG) is a potentially efficient strategy to increase statistical
power without needing the large sample sizes normally used in genetic stud-
ies. The aim of this study was to test strategies for improving statistical power
for RBG studies. We used the T2D-associated variant at the ARAP1/
STARD10 locus as a proof of principle example. The type 2 diabetes risk
allele is paradoxically associated with lower proinsulin to insulin ratios and so
may have a specific role in insulin processing.
Materials and methods: We used two cohorts, each of >5000 individ-
uals, consented for RBG studies (the Oxford Biobank and the Exeter
EXTEND study), to identify 131 homozygous carriers (2.2% of individ-
uals) of the less frequent ARAP1 T2D protective allele. We matched these
individuals to 131 homozygous carriers of the T2D risk allele, for sex and
to within 1.6 kgm2 BMI (95%<1kgm2) and 2 years of age (96%<1 year
difference). Fasting proinsulin and insulin concentrations were measured
using an ELISA based method and log transformed results were com-
pared between groups.
Results: Our RBG approach using 131 matched pairs provided strong
evidence that the ARAP1 T2D risk allele is associated with lower proin-
sulin levels. Homozygous carriers of the T2D protective allele had higher
fasting proinsulin concentrations (0.29, 95%CI[0.44, 0.14], p=0.0002)
and proinsulin to insulin ratios (0.07, 95%CI[0.10, 0.04], p=1.34x10-5)
compared with homozygous carriers of the risk allele.
Conclusion: By reproducing the association between alleles at the
ARAP1 locus and reduced proinsulin concentration, this study demon-
strates the statistical power of bespoke recruit-by-genotype studies. The
use of RBG studies may enable in depth physiological characterisation of
novel T2D variants of moderate effect.
Supported by: MRC
Disclosure:M.M. Umapathysivam: None.
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Physical activity energy expenditure attenuates the effect of the
TBC1D4 p.Arg684Ter loss-of-function variant on 2-hour plasma glu-
cose among Greenland Inuit
M.E. Jørgensen1, T.M. Schnurr2, E. Jørsboe3, I. Dahl-Petersen4, B.
Carstensen1, P. Bjerregaard4, N. Grarup2, A. Albrecthsen3, T. Hansen2;
1Steno Diabetes Centre, Gentofte, 2Novo Nordisk Foundation Center for
Basic Metabolic Research, Copenhagen, 3University of Copenhagen,
4National Institute of Public Health, Copenhagen, Denmark.

Background and aims: To investigate whether physical activity energy
expenditure (PAEE) attenuates the effect of a type 2 diabetes predisposing
common high penetrant Greenlandic TBC1D4 p.Arg684Ter loss-of-
function variant on plasma glucose levels obtained after 2 hours during
an oral glucose tolerance test (OGTT).
Materials and methods: We performed TBC1D4 x PAEE interaction
analysis in the population based Inuit Health in Transition Study, where
information on PAEE was estimated subjectively by a modified and to
arctic living conditions adapted version of the International Physical
ActivityQuestionnaire (IPAQ, n= 2655) aswell as objectively by combined
heart rate and accelerometry (ActiHeart, n= 1403). We tested for an inter-
action effect using a linear mixed model, accounting for admixture and
relatedness among individuals. Based on previous results we tested for
the interaction effect of being a homozygous TBC1D4 carrier versus being
a non-carrier. All quantitative traits were quantile-transformed to a sex-
specific standard normal distribution, therefore effect sizes are reported in
standard deviations (SD). All analyses are adjusted for age and gender.

Results: Subjectively assessed PAEE significantly (beta-interaction=−
0.0054 SD, p-interaction=0.0054) attenuated the association between
the TBC1D4 variant and 2 hour plasma glucose (PGLU120) levels after
an OGTT. An increase of PAEE by 10 kJ/kg/day (corresponding to
57 min of activity compared to spending those 57 min at rest) decreased
PGLU120 by 0.16 mmol/l more in TBC1D4 carriers compared to non-
carriers. In fact it appears that highly active TBC1D4 carriers have similar
levels of glucose to that of non-carriers. Objectively assessed PAEE was
borderline significant and with similar magnitude of effect (beta-interac-
tion=− 0.0051 SD, p-interaction=0.36).
Conclusion: We found that PAEE attenuates the effect of a common
Greenlandic TBC1D4 variant on plasma glucose levels 2 hours after an
oral glucose load under the assumption of a fullHO inheritance model.
This study indicates that Inuit in Greenland who are homozygous carriers
of the TBC1D4 risk variant can benefit from physical activity.
Disclosure:M.E. Jørgensen: None.
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Clinical utility of a 1-hour oral glucose tolerance test for prediction of
type 2 diabetes
M. Pareek1, P. Almgren2, R. Jagannathan3, M.L. Nielsen1, L. Groop2,
P.M. Nilsson2, M. Bergman4, M.H. Olsen1;
1Centre for Individualized Medicine in Arterial Diseases, Odense
University Hospital, Denmark, 2Department of Clinical Sciences and
Lund University Diabetes Centre, Lund University, Malmö, Sweden,
3Department of Population Health, , 4Department of Medicine, Division
of Endocrinology andMetabolism, NYU School ofMedicine, NewYork,
USA.

Background and aims: Subjects with prediabetes, i.e. impaired fasting
glucose (IFG) or impaired glucose tolerance (IGT) are at increased risk for
type 2 diabetes (T2D). However, not all subjects with prediabetes develop
T2D, and a significant number without prediabetes proceed to T2D.
Blood glucose (BG) at 1h during OGTT with a cut-off ≥ 8.6 mmol/L
may be an early marker of IGT and future T2D. The aim of this study
was to examine whether 1h BG would be a more suitable screening tool
for risk assessment than 2h BG.
Materials andmethods: 5,256 men without diabetes from the Malmö
Preventive Project, who had BG measured at 0, 1, and 2h during
OGTT, were followed for up to 40 years, with registry-based record-
ing of T2D. Discrimination ability and/or improvement in prediction
of T2D was evaluated using Cox regression, C-index, and net re-
classification improvement (NRI), with BG measurements assessed
as binary variables (IFG: fasting BG (FBG) ≥ 5.6 mmol/L; elevated
1h BG: ≥ 8.6 mmol/L; IGT: 2h BG ≥ 7.8mmol/L). All analyses were
repeated at 10 and 40 years.
Results: The Kaplan-Meier plot shows the unadjusted T2D free survival.
At 10 and 40 years, 99 (2%) and 776 (15%) had developed T2D. The
combination of IFG and/or elevated 1h BG was associated with a greater
risk of T2D (10 years: hazard ratio (HR) 13.76, p < 0.0001, C-index
0.761; 40 years: HR 3.75, p < 0.0001, C-index 0.670) than IFG and/or
IGT (10 years: HR 9.57, p < 0.0001, C-index 0.715; 40 years: HR 3.18, p
< 0.0001, C-index 0.587); differences being significant only at 40 years (p
= 0.055 at 10 years, p < 0.0001 at 40 years). Addition of IFG and/or
elevated 1h BG to IFG and/or IGT, with classification of subjects into
two risk categories, was associated with positive NRI at both 10 years
(0.093, p = 0.12) and 40 years (0.157, p < 0.0001), significant only at 40
years. There was a greater number of subjects with elevated 1h BG than
with IGT: 1) NGTand normal 1h BG: n = 3320 (63%); 2) elevated 1h BG
only: n = 1589 (30%); 3) IGT only: n = 43 (1%); 4) both elevated 1h BG
and IGT: n = 304 (6%). Incidence rates (10 years and 40 years) per 1000
person-years were greater in subjects with elevated 1h BG only than in
those with IGT only: 1) 0.5 and 3.0; 2) 2.9 and 9.5; 3) 0 and 4.2; 4) 13.3
and 16.1.
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Conclusion: 1h BG is a powerful predictor of future T2D, with positive
NRI and detection rates greater than 2h BG, especially with longer fol-
low-up. The low prevalence of IGT compared to elevated 1h BG as well
as the progressive increase in T2D incidence rate over time in the latter
group supports the concept that an abnormal 1h BG represents an early
manifestation of the metabolic dysfunction eventually leading to IGTand
T2D. Therefore, 1h BG may replace 2h BG as the preferred marker of
IGT.

Supported by: Danish Diabetes Academy supported by the Novo Nordisk
Foundation
Disclosure:M. Pareek: None.
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High levels of plasma T cell immunoglobulin and mucin-containing
molecule 1 (TIM-1) predict deterioration of kidney function and in-
cidence of chronic kidney disease
C.-A. Schulz, G. Engström, J. Nilsson, P.M. Nilsson, O. Melander, M.
Orho-Melander;
Department of Clinical Sciences, Lund University, Malmoe, Sweden.

Background and aims: The T-cell immunoglobulin and mucin-
containing molecule (TIM-1), has been suggested as a urinary biomarker
for kidney injury. It has been shown to be expressed in tubular cells of
patients with renal diseases and to be associated with renal fibrosis and
inflammation. However, little is known if TIM-1 predicts incidence of
chronic kidney disease (iCKD) or type 2 diabetes (T2D). Therefore, we
investigated whether fasting plasma levels of TIM-1 associate with kid-
ney function, predict iCKD or hospitalization due to impairment of renal
function (hiRF) in the population-based, prospective Malmö Diet and
Cancer Study-Cardiovascular Cohort (MDCS-CC). Further, we investi-
gated the association between TIM-1 and incidence of T2D (iT2D), and
longitudinal change in eGFR in participants with diabetes at baseline.
Materials and methods: For the analyses of longitudinal change in eGFR
and iCKD, our study included 2,799 individuals, aged 46-68 years, with
measured TIM-1 concentration at baseline (1991-1994) who attended the
follow-up re-examination (2007-2012). TIM-1 was analyzed using Proseek
Multiplex CVD I, Olink Bioscience, Uppsala, Sweden. The iCDK was de-
fined as eGFR ≤ 60 ml/min/m2. The odds ratios for iCKD according to sex-
specific quartiles (Q1-Q4) of fasting plasma TIM-1 were analyzed by logistic
regression adjusting for age, sex, eGFR, fasting glucose, systolic blood pres-
sure, anti-hypertensivemedication and BMI at baseline, and for the follow-up
time. Among 4,406 MDCS-CC participants, hiRF was recorded using ICD9
585&586 and ICD10 N18&N19 by linkage to national registers for in- and
out-patient hospital diagnoses (until end of 2013) and association with TIM-1
was analyzed by multivariate adjusted Cox-regression. Finally, association
between TIM-1 and iT2D (until end of 2014) was analyzed among 4,231
participants without diabetes at baseline, and association between TIM-1 and
change in eGFR between baseline and follow-up re-examination was ana-
lyzed in 76 participants with diabetes at baseline.
Results: During a mean follow-up time of 16.6 years, higher TIM-1 levels
associated with higher yearly mean decline of eGFR (β per 1SD TIM-1: -
0.081, P < 0.001), and higher increase of cystatin C (P < 0.001) and creatinine
(P < 0.001). Of the 2,765 participants free of CKD at baseline, iCKD was
present in 32% at follow-up and the odds ratio for iCKD was 1.45 (95%CI
1.10-1.92) comparing TIM-1 in the highest (Q4) compared to lowest (Q1)
TIM-1 quartile. The Hazard Ratio (HR) for hiRF was significantly higher for
individuals in Q4 compared to Q1 of TIM-1 (HR:2.15; 95%CI 1.09-4.23).
During a mean follow-up time of 18.6 years the rate of iT2Dwas 16.8%. The
age and sex adjusted HR for iT2D was 2.20 (95%CI 1.78-2.77) comparing
Q4 to Q1 of TIM-1, and attenuated after further adjustment for baseline BMI
and fasting glucose (HR=1.59; 95%CI 1.27-1.99). Among patients with dia-
betes at baseline, the mean decline of eGFR was > 4-times higher as com-
pared to thewhole cohort (β per 1SDTIM-1: -0.34, P=0.0040) and patients in
Q4 of TIM-1 had a greater decline in eGFR compared to patients in Q1 (-2.34
vs -1.45ml/min/1.73m2, P=0.0068), adjusted for age, sex and baseline eGFR.
Conclusion: Our prospective study suggests higher circulating TIM-1 levels
as a potential biomarker to predict iCKD and hiRF, as well as iT2D and a
markedly greater longitudinal decline of eGFR in patients with diabetes.
Supported by: Swedish Research Council, Swedish HLF, ERC, Novo
Nordic Foundation
Disclosure:C. Schulz: None.
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MicroRNA-145 and micro/macrovascular complications of
type 1 diabetes in the EURODIAB Prospective Complications
study
F. Barutta, G. Bruno, S. Grimaldi, N. Chaturvedi, J.H. Fuller, G. Gruden;
Medical Sciences, University of Turin, Italy.

Background and aims: MicroRNAs (miRNAs) are small non-protein-
encoding RNAs that post-transcriptionally regulate gene expression via
suppression of target mRNAs. Specifically, miRNAs bind through canon-
ical base pairing to a complementary site in the 3' untranslated region of
their target mRNAs and can direct the degradation or translational repres-
sion of these transcripts. MiRNAs are critically involved in many biolog-
ical processes in health and diseases and there is preliminary evidence of a
role of miRNAs in cardiovascular diseases and diabetic complications.
MiRNAs are also present in the circulation in a remarkably stable form
and a recent study has shown that miRNA-145 levels were significantly
reduced in patients with stable of coronary artery diseases (CAD) com-
pared to healthy controls; however, a systematic analysis of circulating
miRNA-145 in DM1 patients with vascular complications has not yet
been performed.
Materials and methods: We performed a cross-sectional nested case-
control study from the EURODIAB Prospective Complications Study.
A total of 450 DM1 patients, diagnosed at <36 years of age, were studied.
Cases (n=308) were defined as those with one or more complications of
diabetes and control subjects (n=142) were those with no evidence of any
complication. Total RNA was extracted from individual serum samples
using the Triazol reagent. Synthetic C. elegans miR-39 was added to all
samples prior to RNA extraction. Total RNAwas reverse transcribed and
pre-amplified. Mir-145 levels were quantified by qPCR and association
with diabetic complication investigated. Values were normalised using the
external control c.ele-miR-39 and the endogenous controls U6 snRNA.
Results:miR-145 was measurable in all 450 samples with a right-skewed
distribution of values. qRT-PCR analysis showed that miR-145 levels
were similar between cases and control subjects [controls: 0.056 (0.068-
0.44); cases: 0.042 (0.035-0.68), p=0.11; geometric mean (95% CI)].
Subgroup analysis revealed that miR-145 levels were significantly lower
in cases with retinopathy (p=0.038) or in macroalbuminuric subjects
(p=0.002). In logistic regression analysis, miR-145 levels were associated
to a 52% risk reduction of macroalbuminuria independent of age, sex,
diabetes duration, TGF-β levels, and AGEs.
Conclusion: In this large cohort of type 1 diabetic subjects, we found that
miR-145 levels are associated with macroalbuminuria in type 1 diabetic
patients.
Supported by: EFSD/Sanofi
Disclosure:F. Barutta: None.
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Urinary tubular biomarkers and the slope of renal function decline in
macroalbuminuric patients with type 1 diabetes mellitus
N.M. Panduru1,2, E. Valo2,3, C. Forsblom2,3, N. Sandholm2,4, V.
Harjutsalo4,5, M. Saraheimo6,4, P.M. Humpert7,8, P.-H. Groop2,9;
12nd Clinical Department - Diabetes Chair, Carol Davila University
of Medicine and Pharmacy, Bucharest, Romania, 2Folkhälsan
Research Center - Folkhälsan Institute of Genetics, 3Abdominal
Center Nephrology, University of Helsinki and Helsinki University
Hospital, 4University of Helsinki - Research Programs Unit,
Diabetes and Obesity, 5National Institute for Health and Welfare -
Diabetes Prevention Unit, 6University of Helsinki and Helsinki
University Hospital - Abdominal Center Nephrology, Finland,
7Stoffwechselzentrum Rhein Pfalz, Mannheim, 8University of
Heidelberg - Department of Medicine I and Clinical Chemistry,
Germany, 9University of Helsinki and Helsinki University Hospital -
Abdominal Center Nephrology, Finland.

Background and aims: Tubular dysfunction increases along with diabet-
ic nephropathy severity, but it is not clear if it predicts the loss of renal
function. Our aim was to investigate three common tubular markers as
potential predictors of the loss of renal function based on eGFR slopes in
patients with type 1 diabetes and macroalbuminuria.
Materials and methods: This study is part of the Finnish Diabetic
Nephropathy Study a nationwide, multicenter prospective study aiming
to identify all potential risk factors for diabetic complications. We used
315 patients with type 1 diabetes and macroalbuminuria (AER >300mg/
24h) from this cohort with a baseline eGFR ≥ 30 ml/min. Patients were
required to have at least two eGFR measurements after the baseline visit
to calculate the slope. A follow-up time of at least 3 years was also
required. The median follow-up in this study was 9.1 years (IQR 6.2 -
12.4). Urinary L-FABP, KIM-1 and adiponectin concentrations were
measured from baseline 24 hour urine samples using ELISA and then
normalized with urinary creatinine. All other blood and urinary tests were
performed by standardmethods. Because the slope of eGFR decline was a
negative number we used for the analysis ln(1-slope). All the non-
normaly distributed variables used in the analysis were also ln trans-
formed. First, we built basic linear regression models with forward selec-
tion of covariates to select the best predictors of these slopes from all
available clinical and biochemical variables except the tubular markers.
Then simple and adjusted linear regressions were used to assess the inde-
pendent association of markers with the eGFR slopes.
Results: The best predictors of the slopes of renal function decline formed
the basic model and were the baseline eGFR (β = -0.26, p < 0.05), AER
(β = 0.24, p < 0.0001) and glycated haemoglobin A1c (β = 0.12,
p = 0.0001). In simple linear regression analysis all tubular markers were
associated with the slope of renal function decline (βAdiponectin = -1.05,
p < 0.0001; βKIM-1 = -1.13, p < 0.0001; βL-FABP = -1.07, p < 0.0001).
However, when adjusted for the basic model only urinary adiponectin was
independently associated with the slopes of eGFR decline (βAdiponectin
= 0.08, p = 0.038; βKIM-1 = 0.03, p = 0.54; βL-FABP = 0.06, p = 0.14).
Conclusion: Urinary adiponectin predicts the slope of renal func-
tion decline independent of the baseline eGFR, AER and glycated
haemoglobin A1c, in patients with type 1 diabetes and
macroalbuminuria.
Disclosure:N.M. Panduru: None.
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Implication of low muscle mass on albuminuria and chronic kidney
disease in patients with type 2 diabetes: the Korean Sarcopenic
Obesity Study (KSOS)
H. Chung, H. Lee, H. Yoo, J.-A. Seo, S. Kim, N. Kim, S. Baik, D. Choi,
K. Choi;
Internal Medicine, Korea University, Seoul, Republic of Korea.

Background and aims: Previous studies have shown that chronic kidney
disease (CKD) in patients on dialysis is associated with accelerated loss of
skeletal muscle. However, the relationships of sarcopenia with albumin-
uria and early stage CKD in patients with type 2 diabetes have not been
examined.
Materials and methods: We analyzed diabetic subgroup data from 409
patients with type 2 diabetes from the Korean Sarcopenic Obesity Study
(KSOS). Sarcopenia was defined as a skeletal muscle mass index (SMI)
[SMI (%) = total skeletal muscle mass (kg) / weight (kg) x 100] less than 2
standard deviations (SDs) below the sex-specific mean for a younger
reference group. The estimated glomerular filtration rate (eGFR) and uri-
nary albumin-to-creatinine ratio (ACR) were used to assess renal function
and albuminuria, respectively.
Results: The prevalence of sarcopenia was significantly increased in the
albuminuria group compared with the normo-albuminuria group (26.7%
vs. 12.6%, P = 0.001), as well as in the CKD 3 group compared with the
CKD 1-2 group (46.7% vs. 15.1%, P = 0.005). After adjusting for age,
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SMI was negatively correlated with urinary ACR and positively correlat-
ed with AST, ALT, total cholesterol, high-density lipoprotein (HDL)-cho-
lesterol, and low-density lipoprotein (LDL)- cholesterol levels. Multiple
logistic regression analysis revealed that the odds ratio for albuminuria
risk was 3.03 (95% confidence interval [CI] 1.38-6.65) in the lowest
tertile of SMI compared with the highest tertile after adjusting for various
confounding factors.
Conclusion: This is the first study to demonstrate that an increased risk of
albuminuria is independently associated with lowmuscle mass in patients
with type 2 diabetes.
Supported by: NRF
Disclosure:H. Chung: None.

215
Performance of different estimated glomerular filtration rate equa-
tions in predicting all-cause mortality in Chinese subjects with type 2
diabetes
A.Z.L. Shih, C.H. Lee, Y.C.Woo, C.H.Y. Fong,W.S. Chow, K.S.L. Lam;
Department of Medicine, Research Centre of Heart, Brain, Hormone and
Healthy Aging, The University of Hong Kong, China.

Background and aims: Evaluation of kidney function, in terms of esti-
mated glomerular filtration rate (eGFR), is important in the management
of type 2 diabetes mellitus (T2DM). Although current KDIGO guidelines
recommend using the Chronic Kidney Disease-Epidemiology
Collaboration (CKD-EPI) equation over the Modification of Diet in
Renal Disease (MDRD) equation in general, their differential perfor-
mance in predicting all-cause mortality, in particular among subjects with
T2DM remains undefined. Recently, a modified CKD-EPI equation for
Chinese subjects with T2DM (CKD-EPI Chinese T2DM; Liu et al, 2014)
has been developed. This study aims to compare the performance of
MDRD, CKD-EPI, the Chinese specific equations of MDRD and CKD-
EPI, and the CKD-EPI Chinese T2DM in predicting all-cause mortality in
Chinese subjects with T2DM.
Materials and methods: This study included all subjects with T2DM
from the Hong Kong West Cluster who attended a diabetes complication
screening assessment in 2008. A cohort of 5,082 Chinese subjects with
T2DM, with available serum creatinine at baseline, was followed up to
January 2016. eGFR was calculated using different eGFR equations.
Mortality was identified based on all registered deaths. Concordance in-
dex (C-index) was applied to assess the discriminatory accuracy in all-
cause mortality using each eGFR equation.
Results: Based on different eGFR equations, there were 17.9% (MDRD),
19.5% (CKD-EPI), 10.0% (ChineseMDRD), 14.9% (CKD-EPI Chinese)
and 22.9% (CKD-EPI Chinese T2DM) of subjects who had eGFR < 60
mL/min/1.73 m2 at baseline. After a mean follow up of 7 years, there
were 747 deaths (All-cause mortality was 14.7%). Cox regression analy-
sis showed significant associations between eGFR, calculated by each
equation, and the risk of all-cause mortality in both univariant and
multivariant models, after adjustment for gender, age, BMI, HbA1c, dia-
betes duration, smoking, presence of dyslipidaemia and hypertension (all
p < 0.005). In discriminating all-cause mortality among Chinese subjects
with T2DM, the C-index of the CKD-EPI equation was better than that of
MDRD equation (0.734 vs. 0.707; p <0.001). There were no differences
in the C-indices of either the Chinese-specific MDRD or CKD-EPI equa-
tions from their respective original eGFR equations. However, the C-
index of CKD-EPI Chinese T2DM equation was higher than that of the
CKD-EPI Chinese equation (0.740 vs. 0.734; p=0.010).

Conclusion: Our results demonstrated that, in keeping with current rec-
ommendations, the CKD-EPI equation is superior to theMDRD equation,
for the prediction of all-cause mortality. In addition, among the five eGFR
equations evaluated, we showed that the CKD-EPI Chinese T2DM equa-
tion provided the best performance in predicting all-cause mortality in
Chinese subjects with T2DM.
Disclosure:A.Z.L. Shih: None.
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Pleiotropic effects of GLP-1 treatment on renal risk factors in type 2
diabetes
E.H. Petersen1, B.J. von Scholten1, M. Lindhardt1, F. Persson1, T.W.
Hansen1, P. Rossing1,2;
1Steno Diabetes Center, Gentofte, 2Novo Nordisk Foundation Center for
Metabolic Research, Copenhagen, Denmark.

Background and aims: Current management of diabetic nephropa-
thy in type 2 diabetes includes control of blood pressure, lipids
and glucose, reduction of albuminuria, and weight loss. Evidence
suggests GLP-1 treatment to possess these pleiotropic effects. The
objective was to elucidate the individualised GLP-1 treatment re-
sponse on multiple renal risk factors. The aim was to determine if
the “high” responders (highest reduction) on each risk factor also
had the highest response on other renal risk factors (cross-depen-
dency). Further, we analysed the effects of treatment/off treatment/
re-treatment (the off-on/off-on effect) in the individual patient to
account for potential random effects.
Materials and methods: Open-label study including 31 type 2 diabetic
patients treated with GLP-1 receptor agonist liraglutide for 7 weeks
followed by a 3 week washout period. 23 patients (74%) re-started
liraglutide treatment after the primary study and a 1 year follow-up visit
was included. Outcome measures were changes in HbA1c, weight, sys-
tolic blood pressure, UAER and mGFR (51Cr-EDTA plasma clearance)
after 7 weeks of GLP-1 treatment. Changes in high responders (Q4) vs.
low responders (Q1-Q3) were compared for each outcome measure. The
off-on/off-on effect was evaluated by determination of the changes after 1
year in patients re-starting treatment.
Results: After 7 weeks of treatment, HbA1c was reduced by mean 6
(95% CI: 3 to 9) mmol/mol, weight by 2.5 (1.8 to 3.2) kg, systolic blood
pressure by 4 (-1 to 9) mmHg and UAER by 30 (12 to 44) %. mGFRwas
reduced by 11 (7 to 14) ml/min/1.73m2, previously shown to be reversible
and considered a renal haemodynamic effect with this intervention.
Individuals with the highest reduction in mGFR had a significant reduc-
tion in weight when compared to low responders (4.3 kg vs. 1.9 kg;
p=0.002). In individuals with the highest reduction in weight and systolic
blood pressure, there was a tendency of a higher reduction in UAER
compared to low responders (47% vs. 23% (for both), p≥0.12). No
cross-dependency was observed in any of the other outcome measures
(p≥0.16). The individual treatment response (the off-on/off-on effect) on
each outcome measure did not differ after 7 weeks and after 1 year of
GLP-1 treatment (p≥0.12).
Conclusion:GLP-1 treatment possesses pleiotropic effects on renal
risk factors. Moreover, the patients experienced same response
when re-starting treatment, indicating that our primary findings
are not caused by random effects. However, on the patient-level,
the effect on the individual risk factor cannot be anticipated based
on response in other risk factors.

Diabetologia (2016) 59 (Suppl 1):S1–S581S110



Clinical Trial Registration Number: NCT01499108
Disclosure:E.H. Petersen: None.
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Multigenerational metabolic reprogramming in the offspring of a
non-dietary model of insulin resistance revealed by transcriptomics
D.F. De Jesus, R.N. Kulkarni;
Islet Cell and Regenerative Biology, Joslin Diabetes Center, Boston,
USA.

Background and aims: Several studies have focused on investigating the
effects of early nutritional insults that increase the likelihood of develop-
ing type 2 diabetes (T2D) in the offspring. Virtually none include the use
of non-dietary models manifesting hyperglycemia and hyperinsulinemia -
two hallmarks of T2D. We aimed to determine the effects of paternal
versus maternal genetic insulin resistance on developmental program-
ming in the offspring of the liver-specific insulin receptor knockout
(LIRKO) mice.
Materials and methods: Male control F1 offspring from father
LIRKO (F1FL), mother LIRKO (F1ML) or control mothers and fa-
thers (C) were weaned on a chow (21%) or high-fat-diet (HFD)
(60%) and followed for 3 months. An independent cohort was
followed on chow for 12 months. To investigate the presence of
maternal multigenerational reprogramming, F2 male offspring from
father F1ML (F2ML) and control mothers were weaned on a chow
or HFD and followed for 3 months. Phenotypic characterization was
accessed in randomly selected mice from at least 3 different offspring
per group. Total RNA was isolated from livers of 3 months of age
mice on chow and paired-end RNA-sequencing was performed.
Results: At 3 months of age LIRKOs are insulin resistant and glucose
intolerant. F1FL, F1ML and F2ML showed impaired growth until 2
months of age on chow exhibiting catch-up growth onwards. After 3
weeks on HFD, F1ML and F2ML but not F1FL exhibit increased body
weights compared to C. Total fat mass was 1.4 fold higher in F1FL and
F1ML on chow (p<0.01; n=5; 12 months of age) and HFD (p<0.05;
n=4-5, 3 months of age) compared to C. On HFD, F2ML also presented
increased fat mass compared to C (p<0.01; n=5-8, 3 months of age).
Indirect colorimetry revealed metabolic inflexibility in F1FL and F1ML
on HFD (p<0.01; n=4). F1FL and F1ML exhibited insulin resistance on
chow and HFD, while F2ML only developed insulin resistance on
HFD. F1FL and F1ML developed fasting hyperglycemia with aging
(F1FL: 100.6±10; F1ML: 102.8±8.1; C: 67.6±5.2 mg/dL, F1FL vs C:
p<0.05; F1ML vs C: p<0.01; n=5; 12 months of age) and on HFD
(F1FlL: 110.2±6.2; F1ML: 107.2±4.1; C: 78.3±6.9 mg/dL; F1FL vs C
and F1ML vs C: p<0.01; n=4; 3 months of age). F1FL and F1ML
became hyperinsulinemic with aging (F1FL: 5.3±1.54; F1ML: 5.9
±1.59; C: 1.9±0.52 ng/mL; F1FL vs C: p=0.07; F1ML vs C: p<0.05;
n=5; 12 months of age) and F1ML on HFD (F1FL: 1.62±0.67; F1ML:
2.63±0.66; C: 0.52±0.11 ng/mL; F1ML vs C: p<0.05; n=4). At 3
months of age F2ML presented hyperglycemia on chow (p<0.05,
n=6-7) and hyperinsulinemia on HFD (p<0.05; n=5). F1FL, F1ML
and F2ML developed prominent hepatic steatosis compared to C on
HFD. F1FL and F1ML on HFD presented increased hepatic gene ex-
pression of fatty acid transports and lipogenesis-associated genes.
Transcriptomic analysis of F1FL and F1ML livers on chow presented
down-regulation in pathways associated with insulin and MAPK signal-
ing (p<0.001, n=4), while F1ML presented increased regulation in path-
ways associated with non-alcoholic fatty liver disease (p<0.001, n=4).
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Protein analysis of insulin signaling in the liver extracts of F1FL and
F1ML after in vivo insulin stimulation revealed decreased p-GS3Kβ
(F1FL vs C and F1ML vs C: p<0.05; n=3; 3 months of age).
Conclusion: These data suggest that prenatal insulin resistance have det-
rimental effects on the metabolic adaptation and transcriptional regulation
of hepatic metabolism in the offspring that contribute to impaired growth
and metabolic response to dietary challenges.
Supported by: DFDJ: SFRH/BD/51699/2011; RNK: NIH RO1 DK 67536
Disclosure:D.F. De Jesus: None.
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A proteomic signature that reflects pancreatic beta cell function
A. Curran1, J. Kaput2, M.F. Ryan1, E. Drummond1, E.R. Gibney1, M.J.
Gibney1, H.M. Roche1, L. Brennan1;
1Institute of Food and Health, Dublin, Ireland, 2Nestlé Institute of Health
Sciences, Lausanne, Switzerland.

Background and aims: Proteomics in the study of pancreatic beta-cell
function and type 2 diabetes mellitus (T2DM) has the potential to be a
highly useful technique in both improving the diagnosis of T2DM and
monitoring the various stages of disease progression. Gaining knowledge
of the proteome may also aid in the development of new targets/ lifestyle
interventions in the prevention of T2DM. The objectives of this research
are to 1) uncover protein signatures and pathways related to pancreatic
beta-cell function 2) validate findings where possible.
Materials and methods: This research focuses on data obtained from the
Metabolic Challenge (MECHE) study. Healthy participants aged between
18-60 years were recruited, and both beta-cell function adjusted for homeo-
static model assessment of insulin resistance (HOMA-IR) and the disposition
index (DI) were calculated for participants who completed an OGTTand had
complete proteomic data (n=100). The MECHE proteomic dataset contains
information on 1129 proteins which were measured using the SOMAscan
assay. Pearson’s correlations and linear regression analysis examined the
relationship between the proteomic data and beta-cell function measures.
Pathway analysis was performed by PathVisio. The BRIN-BD11 rat pancre-
atic beta-cell line was used to perform in vitro verification. Ethical approval
was obtained from theResearch Ethics Committees in ourUniversity College
and the study was performed according to the Declaration of Helsinki.
Results: Beta-cell function/HOMA-IR was significantly correlated with 27
proteins and DI was significantly correlated with 20 proteins (p< 0.01).
Stepwise linear regression analysis determined the strongest predictors of
beta-cell function/HOMA-IR to be tissue factor pathway inhibitor (TFPI)
and interleukin-17F (IL-17F) (β= -0.324 and -0.273 respectively) whilst
beta-endorphin was positively correlated with beta-cell function/HOMA-IR
(β= 0.306) (overall p= 0.04). Calcineurin and cytotoxic and regulatory T-cell
molecule (CRTAM) were the strongest predictors of the DI (β= 0.290 and
0.291 respectively) (overall p= 0.036). Pathway analysis identified the biolog-
ical processes related to beta-cell function. In vitro experiments confirmed that
IL-17F modulated insulin secretion in the BRIN-BD11 cell line, with the
lower concentration of 10ng/ml significantly increasing glucose stimulated
insulin secretion (p= 0.004). Calcineurin was validated in a smaller second
human cohort andwas significantly related to both beta-cell functionmeasures
(beta-cell function/HOMA-IR (β= 0.299, p= 0.046), DI (β= 0.316, p= 0.035).
Conclusion: In conclusion this analysis uncovered a protein signature
related to beta-cell function. Early detection of decreased pancreatic
beta-cell function would allow for implementation of nutritional and life-
style interventions before progression into T2DM status. To further un-
derstand the biological basis of the altered proteomic signatures pathway
was performed. Future work will involve validation of remaining proteins
of the proteomic signature and investigation of potential modulation of
these proteins to enhance beta-cell function.
Clinical Trial Registration Number: NCT01172951
Supported by: TC20130001, 07FHRIUCD1
Disclosure:A. Curran: None.
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Pathway-based approach to reveal the gene-brain interactions for the
cognitive impairments of patients with type 2 diabetics
F. Su;
Southeast University, Nanjing, China.

Background and aims: Pathway-based approach has been suggested to
comprehensively evaluate to gene-disease interactions by integrating the
combined effects of multiple variances within genes known to have bio-
logical relationship with one another. Using brain MRI imaging as phe-
notypes in the gene-association analyses could in vivo reveal the genetic
bases for brain dysfunction. Brain insulin dysfunctions represent key
mechanisms underlying the cognitive impairments of patients with dia-
betics, while the brain functional alterations based on the heredity of
insulin pathway were not understood
Materials and methods: 168 patients with type 2 diabetic were enrolled,
and they went through comprehensive evaluations of multiple cognitive
domains. 101 controls were free of cognitive complaint and had normal
cognition, and the other 67 participants had cognitive complaint and mild
cognitive impairment (MCI). Resting-state functional magnetic resonance
imaging was used to assess the neural activity. Genetic variances located
in gene involved in brain insulin dysfunction were sequenced via high-
throughput technology, and 278 single nucleotide polymorphisms within
17 genes were included in analyses after quality control. The cognitive
significances of each gene were explored by set-based analyses, and the
SNPs showed interactions with cognitive performances were selected in
further MRI analyses. The mass univariate modeling was established and
a pathway-based imaging genetics approach was utilized to investigate
the disease-related distinctions of genotype-by-MCI interactions between
controls and MCIs.
Results: Widespread changes of neural activities were related to the in-
sulin dysfunction pathway genes in MCI subjects, mainly within inferior
parietal lobule (IPL), middle frontal gyrus (MFG), superior frontal gyrus
(SFG) hippocampus/parahippocampal (PHG/Hip), temporal cortex and
inferior occipital gyrus (IOG). With respect to the disease-related differ-
ences in the networks, MCI subjects showed reduced connectivity of two
edges, including LPHG/Hip-to-RIOG (T = -4.29, P = 0.023) and
LPHG/Hip-to-LMFG/SFG (T = -3.91, P = 0.035). Meanwhile, increased
connectivity was also detected for LIPL-to-RSTG in MCI (T = 4.02,
P = 0.029). Furthermore, for MCI subjects, the more the connectivity
increased between LIPL and RSTG, the more the general cognition in-
jured (r = 0.51, P = 0.002).
Conclusion: The insulin pathway based imaging genetics approach ex-
pand our understanding for the mechanisms underlying the diabetics-
related injury of cognition, and alleviating the brain insulin resistance
may be promising treatment targets to prevent the cognitive decline.

Diabetologia (2016) 59 (Suppl 1):S1–S581S112



Disclosure:F. Su: None.

220
Life long moderate insulin reduction extends mammalian lifespan,
and demonstrates a causal role for hyperinsulinaemia in insulin
resistance
J.D. Johnson, N.M. Templeman;
Department of Cellular and Physiological Sciences, University of British
Columbia, Vancouver, Canada.

Background and aims:Hyperinsulinemia is commonly considered to be
a downstream consequence of insulin resistance and obesity, but newer
models where insulin production can be directly modulated are challeng-
ing the prevailing paradigm. Genetic down-regulation of insulin/insulin-
like growth factor (IGF)-1 signaling extends lifespan in invertebrates and
mammals, but the role of the insulin ligand itself in altering mammalian
longevity has remained controversial, in part because few models are
available that can distinguish the effects of these two related hormones.
A prominent role for insulin in longevity has been generally disregarded,
as it is essential for glucose homeostasis. In some cases decreased insulin
signaling has been associated with greater risk of age-related disease
instead of lifespan extension. Because there has been no way to separate
the effects of hyperinsulinemia from insulin resistance, the physiological
effects of insulin levels on mammalian healthspan and lifespan were
unresolved.
Materials and methods: Throughout their natural lifespans, we charac-
terized insulin levels, glucose tolerance, insulin sensitivity, body compo-
sition, and strength in large cohorts of male and female Ins1-/-:Ins2+/-
experimental mice and their Ins1-/-:Ins2+/+ control littermates that were
fed one of two distinct diets.
Results: At 2 years of age, female Ins1-/-:Ins2+/- experimental mice had
~20% reduced circulating insulin regardless of diet when compared with
Ins1-/-:Ins2+/+ control littermates. We report that rather than having neg-
ative repercussions on glucose homeostasis, decreasing insulin led to
fasting glucose that was 1 mM lower, with a significantly reduced
HOMA-IR, and ~15% improved insulin sensitivity in insulin tolerance
tests in aged, experimental mice across both diets. Body mass and fat
mass were reduced by 10% across both diets, while fat-free mass and grip
strength were unchanged in mice with modestly reduced insulin. We also

find that a modest reduction in circulating insulin was sufficient to impart
significant lifespan extension in female mice. The pro-longevity effect of
reduced insulin was not associated with altered IGF-1, and was robustly
observed across two diverse diets. Autopsy analyses of each mouse sug-
gested a generalized improvement in health span in Ins1-/-:Ins2+/- mice,
rather than protection from a specific cause of death. RNA-sequencing of
liver samples from 30week oldmice demonstrated both pan-diet and diet-
specific changes in several key growth, metabolism, and longevity related
pathways. In male littermates, the reduction of insulin gene dosage was
not sufficient to consistently reduce circulating insulin, so we were unable
to test our primary hypotheses.
Conclusion: Our results demonstrate that a component of the insulin
resistance that is observed with aging is caused by excessive insulin se-
cretion. This is incompatible with the current dogma. Our study shows
that moderately lowering circulating insulin, without changing IGF-1, can
promote healthier aging and extend lifespan in mammals. These results
have implications for the choice of individualized diets that can maintain
insulin levels within a healthy range.
Supported by: CIHR Operating Grant, Novo-Nordisk Innovation Grant
Disclosure: J.D. Johnson: None.
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Slow breathing-induced improvement in subclinical hypoxia, auto-
nomic and vascular function is associated with acute reduction in
reactive oxygen species in type 2 diabetes
L. Bianchi1, M. Bordino2,3, F. Banchero1, M. Lehto2,3, A. Boi4, E.
DiMarco5, P.H. Groop2,3, R. Ghelardi4, L. Bernardi2,3;
1Department of Internal Medicine, Pavia University, Italy, 2Folkhälsan
Institute of Genetics, Folkhälsan Research Center, 3Abdominal Center
Nephrology, Helsinki, Finland, 4Diabetologic Unit, Melegnano, Italy,
5Department of Medicine, Monash University, Melbourne, Australia.

Background and aims: Oxidative stress is an established cause of auto-
nomic and vascular abnormalities in diabetes, but has also a negative
impact in cardiovascular diseases. In heart failure, hypertension and
stroke oxidative stress could be improved by implanted vagal stimulators.
In healthy subjects, if oxidative stress was transiently increased by fat
meal, similar effects were obtained with slow-deep breathing, which im-
proves parasympathetic function, blood oxygenation and vascular func-
tion. We tested whether the antioxidant defense and reactive oxygen spe-
cies (ROS) production could be modified by slow breathing in patients
with type 2 diabetes, and whether this was associated with an improve-
ment in autonomic (heart rate variability [standard deviation of heart
period, SDNN] and baroreflex sensitivity [BRS]) and arterial function
(augmentation index [AI75] and pulse wave velocity [PWV]), and in
oxygen saturation (SaO2).
Materials and methods: In 25 type 2 diabetic patients and 25 healthy
controls (age 57±13, 9 male, vs 60±8 yr, 9 male, mean±SD, diabetes
duration 9.3±5.4yr, Hba1c 7.0±1.1 mmol/mol) we measured the biologi-
cal antioxidant potential (BAP® test, Diacron) and reactive oxygen
(hydroperoxide) metabolites (d-ROMs® test, Diacron), on fresh venous
plasma samples, together with SaO2, BRS, SDNN, AI75 and the PWV,
obtained by continuous non invasive blood pressue, electrocardiogram
and pulse oximetry monitoring. Data were obtained at rest (5 min), during
slow breathing (6 breath/min, 5 min) and 5 and 10 min thereafter.
Differences in response to slow breathing were tested by analysis of
variance.
Results: Diabetic patients had lower resting SaO2 (96.0±1.4 vs 97.4
±1.6%, p=0.004) SDNN (15.7±9.1vs 24.8±16.7) and BRS (4.1±2.6
vs 6.8±3.5 ms/mmHg, p=0.0017) and similar AI75 and PWV. Slow
breathing improved oxygen saturation (p<0.0001), SDNN
(p<0.0001), AI75 (diabetic group from 24.6±10.2 to 22.1±9.8%,
p=0.002 , control group from 20.7±7.7 to 19.4±6.9%, p=0.03) in
both groups but more (p<0.05 or better) in the diabetic group, and
BRS only in the diabetic group (to 5.1±3.4, p=0.046). No changes
occurred in PWV. Five and ten minutes after slow breathing, all
these data returned to baseline. In the Diabetic group the d-ROMs
test was not higher than normal at rest but started to decrease after
slow breathing, reached significance after 5 min (from 553±163 to
529±154 UCARR, p=0.00018 ) then returned to baseline after 10
min. No changes were observed in the control group. The BAP test
remained higher (p=0.044) in the diabetic group at all measures
without modification by slow breathing.
Conclusion: Slow breathing acutely reduced ROS without affecting the
antioxidant reserve, in conjunction with improvement in oxygen satura-
tion, autonomic and vascular function, with a time delay possibly due to
the time needed to build up the hydroperoxide products in the blood. The
positive antioxidant effects of slow breathing seems dependent on a
preexisting condition of oxidative stress, as it occurred only in the diabetic
group. Subclinical hypoxia appears as a possible cause of oxidative stress
in diabetes.
Supported by: Gyllenberg Foundation Helsinki
Disclosure:L. Bianchi: None.
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Microglial activation prevents vasoregression in degenerative
retinopathy
M. Kolibabka1, S. Riemann1, N. Gretz2, S. Hoffmann2, S. Busch1, H.-P.
Hammes1;
15th Medical Department, 2Medical Research Center, Medical Faculty
Mannheim, University of Heidelberg, Mannheim, Germany.

Background and aims: Inflammation and glial activation are key con-
tributors in the progression of diabetic retinopathy (DR). As such their
eligibility as therapeutic targets has to be determined carefully. The non-
obese and non-hyperglycemic transgenic polycystic-kidney-disease
(PKD) rat shows a retinal phenotype similar to DR. In order to describe
the role of the retinal innate immune system in the development of a DR-
like retinopathy, CD74+ microglia were identified as possible effector
system for vasoregression as well as neurodegeneration. Our aim was to
analyze the effects of a microglia modulating intervention.
Materials and methods: BV2 cells were incubated with clodronate-
coated liposomes for 24 hours, uncoated liposomes and phosphate buff-
ered saline (PBS) served as controls. Viability of the cells was analyzed
using a MTT-assay. 4-weeks old PKD rats were intravitreally injected
with 3μL clodronate-coated liposomes (5mg/mL) using untreated PKD
rats as control. Animals were sacrificed 7 days after injection. To analyze
any additive effects in-vivo, PKD rats were injected twice with 4 and 8
weeks of age. Clodronate-treated Sprague Dawley (SD) rats served as
control. These groups were sacrificed 4 weeks after the second injection.
Glial activation was assessed using immunofluorescence and qPCR of
activation markers. Vasoregression was analyzed using quantitative retina
morphometrie (QRM).
Results: Incubation with clodronate-coated liposomes in a concentration
comparable to the one used in-vivo reduced the number of BV2 cells by
96.4% (p<0.0001), cells incubated with uncoated-liposomes were not
significantly reduced. After a single intravitreal injection the total number
of microglia was reduced in the superficial capillary layer of PKD rats by
17% compared to controls (p<0.05). The number of CD74+ microglia
increased in the superficial layer 8.8-fold (p<0.001) in injected animals. In
the deep capillary layer the number of CD74+ microglia was reduced by
50% (p<0.05) but the total number remained unaffected. The amount of
acellular capillaries was reduced only in the deep capillary layer by 28%
in the treated group (p<0.05). On mRNA level the expression for microg-
lia markers like C3, CD74 and Arginase-1 did not differ in between the
groups. Glial fibrillary acidic protein (GFAP) expression as a marker for
gliosis was not affected in these animals. Following two injections of
clodronate-coated liposomes the number of CD74+ microglia in the deep
capillary layer showed a 3.4-fold increase (p<0.01) without a significant
difference in the number of total microglia. The superficial layer showed
no differences in the numbers of total and CD74+microglia. In treated SD
rats the immunofluorescence for GFAP revealed gliosis but the number of
total and CD74+ microglia were not changed significantly.
Conclusion: Clodronate activates microglia following intravitreal injec-
tion. Since the in-vitro experiment showed a depletory effect our data on
long-term treatment indicates a stimulatory effect in-vivo. Despite an
increase in activation, the fact that vasoregression is prevented and pro-
inflammatory markers are not affected further studies have to address the
polarization of the microglia, the role of müller cells in the inflammatory
cascade and the functional outcome of microglia-based interventions.
Supported by: DFG
Disclosure:M. Kolibabka: None.
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Compound 21, an angiotensin II type 2 receptor agonist, is protective
in experimental diabetes-associated atherosclerosis
T. Allen1, C. Koulis1, U. Steckelings2, T. Unger3, K. Jandeleit-Dahm1,M.
Cooper1, B.S.M. Chow1;
1BakerIDI Institute, Melbourne, Australia, 2University of
Southern Denmark, Odense, Denmark, 3Maastricht University,
Netherlands.

Background and aims: Angiotensin (Ang) II is well-recognised to be a
key mediator in driving the pathological events of diabetes-associated
atherosclerosis (DAA) via its AT1 receptor (AT1R) subtype. However,
its biological actions through the AT2 receptor (AT2R) subtype still re-
main unclear. Thus, this study aimed to investigate the role of the AT2R in
an experimental model of DAA, using a novel selective AT2R agonist,
Compound 21 (C21).
Materials and methods:Apolipoprotein-E knockout (ApoE-/-) mice
were rendered diabetic with streptozotocin (55mg/kg/day) and
treated in the absence or presence of C21 (1mg/kg/day) over a
20 week period. Non-diabetic ApoE-/- mice subjected to similar
treatment served as controls. The specific role of the AT2R in
terms of modulating atherosclerotic pathway was further investi-
gated in vitro using human aortic endothelial cells and monocytes
cultures in the absence or presence of hyperglycemia.
Results: C21 treatment significantly attenuated aortic plaque area
(Diabetic; 12.5±0.8% vs Diabetic+C21; 6.16±0.4%, p<0.01 vs di-
abetic mice) to a level similar to that seen in non-diabetic mice
(Table). RT-PCR analyses also demonstrated that C21 treatment
significantly ameliorated diabetes-induced up-regulation of oxida-
tive stress (p47phox, Nox1, Nox4), inflammatory (MCP-1) and
fibrotic (TGF-β) markers (all p<0.05 vs diabetic mice), while
having no effect on any of these markers in non-diabetic mice.
These beneficial effects of C21 were found to be independent of
blood pressure and glycaemic control. In vitro studies in human
endothelial cells and monocytes demonstrated that glucose-induced
gene up-regulation of MCP-1, various Nox isoforms and TGF-β
was abrogated by C21. Furthermore, the benefits seen with C21
were reversed by the AT2R antagonist, PD123319.
Conclusion: Treatment with C21 appears to be protective against
diabetes-associated atherosclerosis. These benefits appear to in-
volve the suppression of oxidative stress, inflammation and fibro-
sis associated with diabetes.

Supported by: JDRF
Disclosure:T. Allen: None.
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Intestinal inflammation is evident already before diabetic nephropa-
thy in type 1 diabetes
M.I. Lassenius1,2, C.L. Fogarty1,2, M. Blaut3, K. Haimila4, J.
Kirveskari5, A.J. Ahola1,2, A. Kumar1,2, D. Gordin1,2, S. Hörkkö6,7, P.
Pussinen8, C. Forsblom1,2, M. Jauhiainen9, M.-R. Taskinen10, P.-H.
Groop1,2, M. Lehto1,2;
1Folkhälsan Research Institute, 2Abdominal Center Nephrology,
University of Helsinki and Helsinki University Hospital, Helsinki,
Finland, 3Dept. Gastrointestinal Microbiology, German Inst. of Human
Nutrition Potsdam-Rehbruecke, Nuthetal, Germany, 4Blood Group Unit,
Finnish Red Cross Blood Service, 5Dept. of Bacteriology, HUSLAB,
Helsinki, 6Medical Microbiology and Immunology, Unit of
Biomedicine, 7Medical Research Center, Nodlab Oulu University
Hospital and University of Oulu, Oral and Maxillofacial Diseases,
University of Helsinki, 9Genomics and Biomarkers Unit, National
Institute for Health and Wellfare, 10Cardiovascular Reasearch Group,
Helsinki University Hospital, Finland.

Background and aims: Poor glycemic control, dyslipidemia, and low-
grade chronic inflammation increase the risk of diabetic nephropathy in
patients with type 1 diabetes (T1D). Intestinal alkaline phosphatase (IAP)
regulates lipid transport and inflammatory responses in the gastrointesti-
nal tract. Whether IAP is altered in individuals with T1D, thereby affect-
ing gut homeostasis, is not known.
Materials and methods: Fecal samples of 41 non-diabetic controls
(NDC), 36 T1D patients with normal albumin excretion rate (T1D_N;
AER <20μg/min or <30 mg/24 h), and 10 T1D patients with
macroalbuminuria (T1D_M; AER ≥200μg/min or ≥300 mg/24 h) were
studied for levels of intestinal inflammatory markers: intestinal alkaline
phosphatase (IAP), immunoglobulins, short-chain fatty acids (SCFAs)
and calprotectin.
Results: Patients with T1D presented significant changes in fecal inflam-
matory biomarkers compared to non-diabetic controls. T1D_N subjects,
compared to NDC, had lower fecal IAP activity (61 [26-221] vs. 131 [73-
837] U/l, p=0.010), butyrate (39 [23-81] vs. 71 [40-101] μmol/g dry
weight, p=0.020), and secretory IgA concentrations (1.9 [0.7-3.6] vs.
3.4 [1.5-6.9] μg/g wet weight, p=0.015). Moreover, concentrations of
fecal IgA antibodies to oxidized-LDL epitopes (MAA-LDL,
malondialdehyde-acetaldehyde modified LDL; CuOX, copper-oxidized
LDL) were decreased in T1D_N subjects compared to NCD. Similar
trends were observed in patients with macroalbuminuria. Strikingly, indi-
viduals with T1D presented higher levels of fecal calprotectin compared
to NDC. Based on the cutoff value of 50 μg/g, a mild pro-inflammatory
state of the gastrointestinal tract was more frequently seen in T1D_N
subjects compared to NDC (50% vs. 25%; p=0.024). Fecal calprotectin
concentrations above 200μg/g (clinical inflammatory bowel disease cut-
off) was more common among T1D_M subjects compared to those with
normal AER (40% vs. 6%; p=0.017).
Conclusion: Deprivation of immunoprotective intestinal factors may in-
crease the risk of inflammation in the gut - a phenomenon which seems to
be present already in patients with uncomplicated type 1 diabetes. Low
levels of intestinal IgA and antibodies to oxidized lipid epitopes may
render such patients susceptible to inflammation-driven complications
such as nephropathy and cardiovascular disease.
Supported by: Folkhälsan Research F, Stockmann, Liv och Hälsa,
Frenckell, Lehikoinen + 7
Disclosure:M.I. Lassenius: None.
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Depressive symptoms in people with diabetes: results from the
International Diabetes Management Practices Survey
P. Aschner1, J. Gagliardino2, H. Ilkova3, F. Lavalle4, A. Ramachandran5,
G. Kaddaha6, J. Mbanya7, M. Shestakova8, Y. Bourhis9, J. Chantelot10,
J.C.N. Chan11;
1San Ignacio University Hospital, Bogotá, Colombia, 2CENEXA UNLP-
CONICET, Buenos Aires, Argentina, 3Cerrahpasa Medical Faculty,
Istanbul, Turkey, 4Monterrey University, Mexico, 5India Diabetes
Research Foundation, Chennai, India, 6Rashid Hospital, Dubai, United
Arab Emirates, 7University of Yaounde I, Cameroon, 8Endocrinology
Research Centre, Moscow, Russian Federation, 9Mapi, Lyon, France,
10Sanofi, Paris, France, 11Chinese University of Hong Kong, China.

Background and aims: Depression is more common in diabetes than in
general population and may negatively influence metabolic control. The
aim was to examine the frequency and risk factors for depressive symp-
toms in type-1 (T1DM) and type-2 diabetes (T2DM).
Materials and methods: The International Diabetes Management
Practices Survey (IDMPS) is a multinational observational cross-
sectional study conducted yearly since 2007 to examine the quality of
care in T1DM and T2DM in real-world settings. Demographic, clinical
and therapeutic data from the 5th wave performed in 2011 in 21 countries
(Africa, Middle East, South Asia, Eurasia, Latin America and Turkey)
were analyzed. Depressive symptoms were evaluated using the Patient
Health Questionnaire (PHQ)-9. Univariate analyses and multivariate lo-
gistic regressions adjusted on countries were performed to identify risk
factors of depression.
Results: Of the 9865 people eligible for analysis, 2280 had T1DM and
7585 had T2DM (4729 treated with oral glucose lowering drugs only
(OGLD), 1892 with OGLD + insulin and 964 with insulin only). In the
T1DM group, mean age was 33.6 years and 52.5% were women. Among
the T2DM subgroups, mean age ranged from 56.8 to 60.1 years and
female proportion ranged from 48.0% to 54.9%. Mean disease duration
was 11.8 years in the T1DM group and 48.1% had diabetes-related com-
plications. In the T2DMgroups, mean disease duration ranged from 6.8 to
12.6 years and respectively 43.1% of people with OGLD-only, 70.3% of
people with OGLD + insulin and 81.8% of people with insulin-only had
complications. In the T1DM group, 22.6% were at treatment goal
(HbA1c<7%). In the T2DM group, 41.1% were at goal in the OGLD-
only subgroup and <20% in the insulin-only or OGLD + insulin sub-
groups. In the T1DM group, 30.7% of people reported mild to severe
depressive symptoms (PHQ-9 score from 7 to 27). In the T2DM group,
the respective proportions were 29.0% in OGLD-only, 36.6% in OGLD +
insulin and 46.7% in insulin-only subgroup. On multivariate analysis,
depression was associated with women and diabetes complications in
both T1DM and T2DM. In T1DM and T2DM OGLD-only subgroup,
depression was also associated with poor glycemic control.
Conclusion: Depression was common in both T1DM and T2DM. While
the causal nature of the association between glycemic control and depres-
sion requires further elucidation, our results support the call for routine
screening for depressive symptoms in people with diabetes for early
intervention.

Supported by: Sanofi
Disclosure:P. Aschner: Employment/Consultancy; Sanofi. Lecture/other
fees; Sanofi.
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Validation of a psychometric tool to assess diabetes acceptance: the
Diabetes Acceptance Scale (DAS)
A. Schmitt1,2, A. Reimer1,2, B. Kulzer1,2, A. Icks3,2, R. Paust4, K.-M.
Roelver5, S. Matthaei5, M. Kaltheuner6, D. Ehrmann1, M. Krichbaum1,
N. Hermanns1,2;
1Research Institute of the Diabetes Academy Mergentheim (FIDAM),
Diabetes Center Mergentheim (DZM), Bad Mergentheim, 2German
Center for Diabetes Research (DZD), Muenchen, 3German Diabetes
Center (DDZ), Heinrich-Heine-University, Duesseldorf, 4Institute for
Psychosocial Medicine, Elisabeth-Hospital, Essen, 5Diabetes-Center
Quakenbrueck, Christian Hospital, Quakenbrueck, 6Practice for internal
medicine and diabetology, Leverkusen, Germany.

Background and aims: Suboptimal diabetes acceptance is associated
with reduced self-management and hyperglycaemia. To assess diabetes
acceptance, however, only one rather limited tool (AADQ) was available
so far. To enable more sophisticated assessments, the Diabetes
Acceptance Scale (DAS) was recently developed. This study evaluates
its psychometric properties.
Materials and methods: The DAS is a 28-item self-report scale en-
abling estimation of a total score of diabetes acceptance and four
subscales reflecting specific aspects: integration, motivation,
avoidance/defence and distress; development described in EASD
2015 abstract #946. In this study we assessed 508 diabetes patients
(53% type 1, 46% type 2, 1% other; 52% females; age 51±15 y.;
BMI 30±7 kg/m2; diabetes duration 15±11 y.; HbA1c 7.9±1.6%)
with the DAS and self-report scales for diabetes non-acceptance
(AADQ), diabetes distress (PAID-5), depressive symptoms (PHQ-
9) and diabetes self-management (DSMQ); HbA1c was estimated
using HPLC; complications were self-reported. We analysed reliabil-
ity, factorial validity and criterion validity.
Results:All DAS scales showed high reliability (Cronbach’s α: total
scale 0.96; subscales: integration 0.94, motivation 0.92, avoidance/
defence 0.89, distress 0.89). A confirmatory factor analysis support-
ed the four-parted scale structure (SRMR=0.049, CFI=0.936,
RMSEA=0.066). The DAS showed good convergence with the par-
allel non-acceptance measure AADQ (r=-0.65, P<0.001). Higher
DAS acceptance scores were associated with lower diabetes distress
(r=-0.69), fewer depressive symptoms (r=-0.58), better self-
management (dietary control: r=0.53; medication adherence:
r=0.53; glucose monitoring: r=0.42; physician contact: r=0.47) and
better glycaemic control (HbA1c: r=-0.44); all P<0.001. Patients
with reduced acceptance (T scores<40) compared to normal accep-
tance (T≥40) reported lower engagement in self-management activ-
ities and showed poorer glycaemic control (see Fig. 1); they were
more likely to have had events of diabetic ketoacidosis in the pre-
ceding year (11% vs. 4%) and to be diagnosed with neuropathy
(28% vs. 16%); P≤0.01. Subscale results were generally similar.
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Conclusion: The present findings support the DAS as reliable and valid
measure of diabetes acceptance. The scale may facilitate research in this
important field and help identify patients with problems of accepting
diabetes, a high-risk group in need of tailored care and support.

Supported by: German Center for Diabetes Research (DZD); German
Diabetes Foundation (DDS)
Disclosure:A. Schmitt: None.
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Generic and disease-specific quality of life in adolescents with type 1
diabetes: comparison to age-matched healthy peers
A. Lukács1, A. Török2, L. Barkai1,2;
1Institute of Health Sciences, University of Miskolc, 2Velkey László
Center for Child Health, Miskolc, Hungary.

Background and aims: There are a few studies examining the health-
related quality of life (HRQoL) of adolescents with type 1 diabetes
(T1DM), however, different results were demonstrated in surveys in re-
lation to the healthy population. This study aimed to evaluate the HRQoL
of adolescents with T1DM on the basis of the Pediatric Quality of Life
Inventory™ (PedsQL™) generic and diabetes-specific modules, and
compare it to that of healthy peers.
Materials and methods: This study involved 650 participants between
ages of 13 -19 including 296 adolescents with T1DM (44.9% females) from
4 diabetes centers and 354 healthy peers (52.3% females) matched for age
and gender from three different cities of the country. Participants completed
the validated PedsQL™ for assessing the HRQoL. Demographic and clin-
ical data were also recorded. The analysis included independent t-test to
compare the means of the total and subscales of the PedsQL™ between
boys and girls as well as between groups. Gender differences in exercise
(doing regular exercise vs. not regular exercise), intensive insulin therapy
modalities (continuous subcutaneous insulin infusion vs. multiple daily
injections) were evaluated with the Pearson Chi-square test.
Results: Adolescents with T1DM have similar HRQoL in all domains
when compared to their healthy counterparts. Females report impaired
HRQoL than males regardless of the presence of the disease
(Adolescents with T1DM: boys: 79.74 ±11.16 vs. girls: 75.71 ±12.96;
p<.05; Healthy adolescents: boys: 79.52 ±10.41 vs. girls: 74.08 ±10.37;
p<.001). Insulin pump therapy (without gender difference) facilitates bet-
ter glycemic control (F=9,019, p<.01) and HRQoL (F=12,873, p<.001).
Regular exercise positively correlates with the HRQoL in both groups
(Adolescents with T1DM: F=5,065, p<.05; Healthy control: F=11,978,
p=.001); however, it has no relationship with glycemic control. A signif-
icant difference was found in regular exercise between the healthy boys
and boys with T1DM (χ2(1)=7,756, p=.006), but it was not observed in

the case of girls. Boys with T1DM were less engaged in regular exercise
than their healthy peers.
Conclusion: Optimal metabolic control and improved HRQoL are the
eventual goals of diabetes management. Despite the difficulties, adoles-
cents with diabetes can manage their disease well and live normal lives,
similar to their healthy peers. Although diabetes-related problems exist, it
can be eased by encouraging patients to exercise regularly, as well as to
promote the insulin pump therapy where it is applicable.
Disclosure:A. Lukács: None.
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Increased depression symptom score in newly diagnosed type 2 dia-
betes patients
M. Hahn1, S. Busch1, M. Scheerer1, W. Rathmann2;
1Medical Department, AstraZeneca GmbH,Wedel, Germany, 2Institut für
Biometrie und Epidemiologie, Deutsches Diabetes Zentrum, Düsseldorf,
Germany.

Background and aims: Registries represent a valuable tool to examine
the health care and outcomes of type 2 diabetes patients. DIAREG is a
novel German diabetes registry with a focus on patient reported outcomes
(PRO) and allows consequently to analyze both quality of life (QoL) and
the subjective patient well-being of type 2 diabetes patients under real
world conditions. The aim of this analysis was to investigate the associ-
ation between diabetes duration and depressive symptoms. Furthermore,
the association of depression with QoL and treatment satisfaction was
evaluated.
Materials and methods: DIAREG was initiated as a non-
interventional registry study for type 2 diabetes, using a mixed
methods approach. Backbone of the registry are retrospective data
of an existing nationwide general and internal medicine practice
database (IMS Disease Analyzer, Germany) which was augmented
by prospective data from physician questionnaires as well as PRO
questionnaires. Different patient questionnaires were chosen to mea-
sure patients’ quality of life multidimensionally. We used the Center
of Epidemiological Studies Depression Scale (CES-D) and the
Short-Form 36 Questionnaire (SF-36). Furthermore, the Audit of
Diabetes-Dependent Quality of Life (ADDQoL) and the Diabetes
Treatment Satisfaction Questionnaire (DTSQ) were used to analyze
the relationship between depression, QoL and treatment satisfaction.
Type 2 diabetes patients were enrolled by general practitioners as
well as by diabetologists (ratio 85% to 15%). From August 2013
until March 2016, 2,101 patients were registered in 108 practices
and from 386 (18%) patients PRO could be collected, which were
similar with respect to age, sex, and diabetes duration to the whole
sample.
Results: In a cross-sectional analysis, 270 patients with completed
PRO questionnaires could be evaluated. The analysis of the CES-
D showed that patients with a shorter diabetes duration less than
two years display a trend to an increased depression score (mean
CES-D score: 20 (SD=9.3) vs. 13 (SD=9.1) in patients with dia-
betes duration 2-4 years; p<0.001). Patients with a shorter disease
duration also showed a decreased physical sum score of the SF-36
in comparison to patients with a longer diabetes duration. These
results persisted after adjustment for age and sex (linear regres-
sion). Independent from diabetes duration, depressive patients
(based on CES-D score: 0-15 not depressed, ≥16 depressed)
showed a significantly decreased QoL (mean ADDQoL score:
-1.8 (SD=1.9) vs. -0.9 (SD=1.4); p<0.0001), but no difference in
treatment satisfaction (mean DTSQ score: 29 (SD=5.9) vs. 30
(SD=6.6); p=0.5379).
Conclusion: These results show for the first time an elevated depression
score in patients with newly diagnosed type 2 diabetes under real world
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conditions. Most likely the increased CES-D score is related to an emo-
tional distress due to the diagnosis, therapy and possible complications of
the newly diagnosed chronic diabetes disease. Since emotional distress
might impair the motivation for self-care and successful self-management
it would be advisable to screen newly diagnosed diabetes patients for
emotional distress and symptoms of depression in order to support them
coping with the emotional burden of diabetes and prevent lasting
depression.
Clinical Trial Registration Number: NCT01906294
Disclosure:M. Hahn: None.
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Discordance between central (brain) and pancreatic action of
exenatide in lean and obese subjects
G. Daniele1,2, R. Eldor1,3, C. Huerta1, M. Alatrach1, R. De Fronzo1, T.
Duong1, J. Lancaster1, M. Zirie4, A. Jayyousi5, M. Abdul-Ghani1;
1UT Health Science Center, San Antonio, USA, 2Clinical and
Experimental Medicine, University of Pisa, Italy, 3Tel Aviv Medical
Center, Israel, 4Hamad General Hospital, 5Hamad Medical Center,
Doha, Qatar.

Background and aims: The brain plays a central role in the regulation of
appetite and food intake. GLP-1 receptor agonists, in addition to lowering
the plasma glucose concentration, suppress appetite and promote weight
loss. The aim is to compare the relationship between the central (brain)
and pancreatic actions of GLP-1 receptor activation in lean and obese
individuals with normal glucose tolerance
Materials and methods: Brain fMRI signal in response to high-calorie-
content food pictures was measured with and without intravenous
exenatide infusion in 10 lean and 10 obese healthy volunteers. Insulin
secretion was measured with two-step (+100 and +200 mg/dl) hypergly-
cemic clamp with exenatide and with saline infusion
Results: Obese individuals had significantly greater first phase insulin se-
cretion as measured by the incremental area under the plasma insulin con-
centration during the first 10 minutes of the hyperglycemic clamp (ΔI0-10)
(8.0±2.2 and 3.1±0.4 μU/ml, p<0.05) performed with saline infusion.
Similarly, ΔI(10-60) and ΔI(60-120) were significantly greater in obese
compared to lean individuals. Exenatide infusion caused a marked increase
in insulin secretion in both obese and lean individuals. The incremental area
under the plasma insulin concentration during the hyperglycemic clamp
increased from 48 to 801 uU/ml.hour following exenatide infusion in lean
individuals and from 179 to 1116 uU/ml.hour in obese subjects. Thus,
exenatide caused an 18.5-fold increase inΔI0-120 during the hyperglycemic
clamp in lean individuals compared to an 8.8-fold increase in obese indi-
viduals (p<0.05). The brain fMRI signal in response to food pictures was
significantly higher in obese vs. lean groups in the left insula, right amyg-
dala, right hippocampus and frontal cortex. Interestingly, the fMRI signal in
the hypothalamus, which plays a central role in the regulation of food
intake, was significantly greater in lean compared to obese individuals (p
<0.05). Exenatide infusion caused a significant decrease in fMRI signal in
response to food pictures in the left insula, right amygdala, right hippocam-
pus and frontal cortex in obese subjects. However, exenatide infusion did
not affect the fMRI signal in any brain area in lean individuals. In obese
subjects exenatide infusion caused an increase in hypothalamic fMRI signal
while it had no effect in lean individuals. During exenatide infusion, the
brain fMRI signal in response to food pictures in the hypothalamus and
other brain areas associated with the reward system was comparable in lean
and obese individuals. There was no correlation between the increase in
plasma insulin signal or decrease in the plasma glucagon signal versus the
fMRI signal in any of the brain regions. There was no significant correlation
between the magnitude of increment in insulin secretion caused by
exenatide infusion during the hyperglycemic clamp and the effect of
exenatide on fMRI signal in any brain area.
Conclusion: Exenatide causes greater augmentation in insulin secretion
in lean compared to obese individuals, while it inhibits the brain response
to food pictures only in obese individuals
Disclosure:G. Daniele: None.
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Hypothalamic glucose transport kinetics in experimentally induced
Hypoglycaemia-Associated Autonomic Failure (HAAF) in humans
E.R. Seaquist1, A. Moheet1, J. Joers2, P.-G. Henry2, A. Kumar1, K.
Kubisiak3, L. Eberly3, G. Oz2;
1Medicine, 2Center for Magnetic Resonance Research, 3Biostatistics,
University of Minnesota, Minneapolis, USA.

Background and aims: The hypothalamus is thought to play a critical
role in glucose sensing and regulating counterregulatory hormone re-
sponse to hypoglycemia (HG). The mechanisms responsible for the de-
velopment of HAAF remain uncertain, but some suggest that increased
glucose transport may contribute. Hypothalamic glucose transport kinet-
ics have not been studied before in humans. Here we tested the hypothesis
that hypothalamic glucose transport will be upregulated in healthy volun-
teers preconditioned with recurrent HG to induce HAAF compared to
preconditioning with euglycemia (EU).
Materials and methods: In these experiments we employed a standard
experimental model of HAAF in humans. For preconditioning, subjects
underwent 2 hyperinsulinemic EU or HG clamp studies on day 1 and a
3rd on day 2. Hypothalamic glucose transport kinetics were assessed on
day 2 after the 3rd preconditioning clamp by measuring hypothalamic
glucose concentrations using 1H MRS at 3 tesla over a ~1 hour period
during which blood glucose was experimentally increased from 95 mg/dl
to one of 3 target hyperglycemic levels (200, 300 or 400 mg/dl). 1H MR
spectra were collected from a 10 x 12 x 13 mm3 hypothalamic voxel.
Metabolites were quantified using LCModel. Mathematical modeling
was used to calculate maximum transport rate/cerebral metabolic rate of
glucose (Tmax/CMRglc).
Results: 11 subjects (9M/2F, age 30±8 yrs) completed the EU pre-
conditioning studies, of whom 7 subjects (6M/1F, age 27±3 yrs) also
completed the HG pre-conditioning studies and had successful induction
of HAAF. There was no significant difference in Tmax/CMRglc in sub-
jects exposed to recurrent HG with HAAF (1.749 ± 0.143) compared to
control subjects exposed to EU( 1.619 ± 0.098; p=0.45).
Conclusion: In healthy subjects exposure to recurrent HG with induction
of HAAF did not result in upregulation of hypothalamic glucose transport.
Clinical Trial Registration Number: NCT00786825
Supported by: NIH2RO1NS35192, NIH ULTR000114
Disclosure: E.R. Seaquist: Grants; NIH 2 RO1NS35192, NIH
UL1TR000114.
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Glycogen metabolism measured in the brain of insulin-resistant
Goto-Kakizaki rats by 13C magnetic resonance spectroscopy in vivo
J.M.N. Duarte, S.S. Nussbaum, R. Gruetter, A.F. Soares;
Laboratoire d'imagerie fonctionnelle et métabolique, Ecole Polytechnique
Federale de Lausanne, Switzerland.

Background and aims: Insulin signalling is involved in metabolic regu-
lation and synaptic plasticity in the central nervous system. In diabetes,
reduced insulin signallingmay impair brain structure and function leading
to behavioural and cognitive alterations. The role of glycogen in the
diabetic brain remains to be elucidated. In the present study we investi-
gated insulin resistance-induced alterations of brain glycogen metabolism
in the living brain by means of magnetic resonance spectroscopy (MRS).
Materials and methods: MRS experiments in vivo were performed on a
14.1 T spectrometer using a home-built surface coil. [1-13C]glucose was
infused into adult Wistar and insulin-resistant Goto-Kakizaki (GK) rats
under isoflurane anaesthesia. Localised 13C MRS was performed in a vol-
ume of 600 μL within the brain with a modified SIRENE pulse sequence.
The 13C MRS experiment measured brain glucose and glycogen signals
over at least 8 hours. Then, rats were sacrificed with a focused microwave
fixation device, and the brain was stored for extraction of glycogen and
water-soluble metabolites. Fractional enrichment (FE) and content of

glucose and glycogen were determined by MRS in vitro. Time courses of
glycogen 13C labelling measured in vivo were modelled together with FE
and concentration determined in brain extracts to estimate glycogen
turnover.
Results: The glucose infusion rate was adjusted to reach similar glucose
levels and FE in the plasma of both GK andWistar rats (~17 mM). Under
such conditions, brain glycogen concentrations were similar across both
experimental groups, and in accordance to previous reports. Namely.
Brain glycogen was 6.7±0.9 μmol/g in controls and 6.7±0.6 μmol/g in
diabetic rats. However, FE of brain glycogen was lower in GK rats than in
Wistar rats, suggesting that insulin resistance reduces 13C incorporation.
Indeed, with a mathematical model of glycogen labelling from
[1-13C]glucose, we estimated a glycogen turnover of 0.72±0.33 μmol/g/
h in controls and 0.21±0.08 μmol/g/h in GK rats.
Conclusion: These data demonstrate that insulin resistance slows down
brain glycogen metabolism despite normal brain glycogen content. This
suggests that mobilisation of available glycogen stores in astrocytes is
impaired in diabetes, which may have implications for the adequate sup-
port of neuronal function, especially during increased brain activity or
during reduced energy availability such as hypoglycaemia.
Supported by: CIBM and FNS
Disclosure: J.M.N. Duarte: None.
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The ameliorating effect of suvorexant, a dual orexin receptor antag-
onist, on glucose metabolism in type 2 diabetic db/db mice
H. Tsuneki, K. Kon, T. Wada, T. Sasaoka;
Department of Clinical Pharmacology, University of Toyama, Japan.

Background and aims: Sleep disturbances and type 2 diabetes are con-
sidered to form a vicious cycle. Therefore, it is possible that pharmaco-
logical intervention to improve sleep disturbances could ameliorate im-
paired glucose metabolism in diabetic state. To explore this possibility, we
examined the effect of suvorexant, a dual orexin receptor antagonist (an
anti-insomnia drug), on the sleep/wake state and glucose metabolism in
type 2 diabetic db/db mice.
Materials and methods: Diabetic db/db and non-diabetic db/m+ mice
were perorally treated with suvorexant at the beginning of rest phase (light
period). Electroencephalogram and electromyogram were recorded to
identify the sleep/wake states. To analyze the changes in glucose metab-
olism, glucose tolerance test, the ELISA analyses of hormonal levels, and
biochemical measurements of the expression of key factors related to
hepatic gluconeogenesis and chronic inflammation were conducted.
Results: Diabetic db/db mice exhibited sleep disturbances. In particular,
the time spent in the awake state during the rest phase was longer than that
in db/m+ mice (P<0.05). Single or 1-week treatment with suvorexant
reduced the wakefulness time and promoted rapid eye movement
(REM) and non-REM sleep (P<0.05), resulting in the improvement of
sleep in db/db mice. Moreover, 3-week treatment with suvorexant ame-
liorated the impaired glucose tolerance in db/db mice (P<0.05), without
affecting the bodyweight, the amount of food intake, serum insulin levels,
and systemic insulin sensitivity. Chronic suvorexant treatment reduced
the levels of hepatic gluconeogenic factors, including PEPCK, peroxi-
some proliferators-activated receptor γ coactivator-1α, and phosphorylat-
ed cAMP response element binding protein (CREB) in the liver at the rest
phase (P<0.05). Under such condition, the triglyceride levels in the liver
and the levels of proinflammatory cytokines in white adipose tissues, such
as TNF-α and interleukin 6, were not altered.
Conclusion:We found that suvorexant improved both sleep disturbances
and glucose metabolism in db/db mice. These results suggest that phar-
macological intervention for improving sleep/wake rhythm has great po-
tential to treat type 2 diabetes.
Supported by: JSPS KAKENHI Grant Number 15K09380, 15K15599
Disclosure:H. Tsuneki: None.

Diabetologia (2016) 59 (Suppl 1):S1–S581 S119



OP 41 Improving clinical beta cell
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Long-term (10 yr) results of pancreas transplant alone (PTA) in 60
consecutive type 1 diabetic subjects
M. Occhipinti, F. Vistoli, G. Amorese, S. Del Ghianda, U. Boggi, P.
Marchetti;
University Hospital of Pisa, Italy.

Background and aims:The long-term safety and efficacy of PTA in T1D
subjects is still debated. Aim of the present study was to evaluate the
outcome at 10 yr follow-up of 60 consecutive PTA performed in T1D
patients in our center.
Materials and methods: From December 2000 to December 2005, 60
T1D individuals (age: 38±8 yrs; 29 males/31 females; BMI: 23.2±2.8 kg/
m2, duration of diabetes: 24±8 yrs) received a PTA. The surgical tech-
nique consisted of transplantation of the whole pancreas with the duode-
num, with portal or systemic drainage of endocrine secretion and enteric
drainage of the exocrine pancreas. Immunosuppression was based on
basiliximab or ATG and high dose steroid as induction, whereas
maintainance treatment mostly consisted of the calcineurin inhibitor ta-
crolimus, the anti-proliferative agent mycophenolate (mofetil or sodium)
and low dose steroid. Data were analyzed after 10 yrs from transplant.
Results: At the end of follow-up, survival of PTA recipients was 91.7%
(55 out of 60), with, therefore, a mortality rate of 0.83% per year. Causes
of death (all occurring in patients with functioning graft) were cardiovas-
cular disease (3 cases), viral infection (1 case) and lung cancer (1 case).
Graft function at 10 yrs in living recipients was 63.6%, with full insulin
independence in 55% of cases, which was accompanied by robust endog-
enous insulin secretion (C-peptide: 3.1±1.5 ng/ml) and sustained
normoglycemia (fasting plasma glucose: 94.6±15.6 mg/dl; HbA1c: 5.7
±0.5%). Total cholesterol (159±33 vs 204±48mg/dl) and LDL cholesterol
(93±23 vs 129±43 mg) improved significantly (both p<0.01) after trans-
plantation. Two patients developed end-stage renal disease (both at 4 yrs
post-transplant). In the remaining recipients with functional graft, the
MDRD calculated glomerular filtration rate showed a yearly slope of
-2.1±0.4 ml/min/yr.
Conclusion: PTA can be considered a safe and effective procedure in
selected T1D patients.
Disclosure:M. Occhipinti: None.
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Mathematic analysis of meal tests to evaluate beta cell mass in islet-
transplanted patients
J.-F.R. Brun1, O. Villard2, T. Berney3, P.-Y. Benhamou4, A.
Wojtusciszyn5;
1INSERM U1046, CERAMM, Montpellier-cédex 5, France, 2INSERM
ERI25, CERAMM, Montpellier-cédex 5, France, 3Université de Genève,
Switzerland, 4Department of Endocrinology, Université Joseph Fourier,
Grenoble, 5Endocrinologie Diabétologie, CHRU Montpellier, France.

Background and aims: Current model-derived calculations of insulin
secretion based on C-peptide kinetics during a meal test allow to measure
the two phases of insulin secretion. The second phase has been shown to
be a strong predictor of diabetes progression, and recent studies also
suggest that it is closely related to the size of pancreatic beta-cell mass.
Since β-cell mass is an critical factor for the outcome of pancreatic islet
transplantation, we investigated whether these measurements are related
to the number of transplanted islets.
Materials and methods: Among a series of subjects treated with islet
transplantation we excluded 2 subjects with overt diabetes and included
all nondiabetic subjects transplanted less than 2 years ago, and analyzed 16

tests performed in 7 patients (6 F 1Mage 32-60 yr; weight: 51.3-77 kg). All
underwent a standardized breakfast test (76 g of carbohydrates) with cal-
culation of insulin sensitivity (Caumo’s oral minimal model) and insulin
secretion rate (ISR) (Van Cauter’s model, with calculation of beta-cell sen-
sitivity to glucose (BCS) and insulin secretion parameters given by the
classical models of Breda and of Mari). A simplified model calculating
the same parameters from insulin alone without C peptide was also tested.
Results: The best predictors of the number of islets expressed per kg body
weight were: Phi(S) (Breda'model index of second phase) r=0.755,
p<0.001; Phi(oral) (Breda'model overall index of insulin secretion)
r=0.752 p<0.001; Ismax (peak value of prehepatic insulin release)
r=0,650; p<0.01; IS total (AUC of prehepatic insulin secretion) )
r=0.645; p<0.01; BCS (Mari's model) r=0.611 p<0.01). The prediction
of Phi(oral) with the simplified model using insulin rather than C-peptide
is also well correlated (r=0.740 p<0,001).
Conclusion: These results show that parameters of insulin secretion calcu-
lated from C-peptide kinetics with Breda or Mari's model during a breakfast
test are well correlated with the number of islets in successfully islet-
transplanted patients. This finding is consistent with reports indicating that
these parameters provide a quantitative evaluation ofβ-cell mass and suggest
they may be useful for the follow-up of transplanted patients with a simple
and minimally invasive glucose tolerance test. Moreover, an even simpler
approach without C peptide seems to give also the same information.

Disclosure: J.R. Brun: None.
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Donor-specific alloimmune humoral response after islet grafting: de-
scription and impact on graft function
L. Kessler1, P. Baltzinger1, E. Pouliquen2, A. LemlE3, V. Dubois4, O.
Thaunat2, Gragil;
1Service d'Endocrinologie, Diabétologie, Maladies métaboliques, CHU
de Strasbourg, 2Hospices Civils de Lyon, 3CHU de Strascourg,
4Etablissement Français du Sang, Lyon, France.

Background and aims: Pancreatic islets transplantation has been
proposed in selected individuals with type 1 diabetes mellitus.
However at 3 years after transplantation only 44% are still insulin
independent. Graft dysfunction occurs sometimes simultaneously
with the appearance of donor specific alloantibodies (DSA). The
aim of this study was to evaluate (I) the evolution of the humoral
response after islet transplantation and (II) its relationship with
graft dysfunction.
Materials andmethods:Among 122 patients transplanted between 2000
and 2013 (GRAGIL network), 45 patients which had pre- and post-
transplantation sera available for analysis were retrospectively included.
DSAwere detected by single antigen method (Immucor©) and detection
of antibodies able to fix complement was performed by a C3d-binding
test. We studied the graft survival time (time until the loss of 50% of the
post-transplantation beta-score gain) depending on the appearance or ab-
sence of DSA.
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Results: Patients baseline characteristics were comparable in the two
groups (presence or absence of DSA): IEQ=11991±582IEQ/kg
(meanSD), HbA1c =8,1%±0,3% pre-transplantation. 16 patients had a
previous transplantation (kidney, pancreas). 13/45 patients had de novo
DSA and 2/13 had primary graft dysfunction. There was no survival
difference between the two groups. Among 11 patients with functional
graft, 5 lost their graft after DSA appearance; 3 produced DSA tardily
after the loss of graft function; 3 did not loss their graft at the end of
follow-up. The humoral response was heterogeneous (MFI 400-9600)
and no antibody was fixing the complement. At 3 years 22.8% of the
patients developed de novo DSA and this proportion increases to 80%
after immunosuppressive drugs withdrawal.
Conclusion: De novo DSA after islet transplantation appear in one third of
our cohort. The presence of de novo DSA has no significant impact on graft
survival in our study but could complicate the access to a newgraft procedure.
Disclosure:L. Kessler: None.

236
Is IVGTTa useful predictor of pancreas graft dysfunction?
T. Havrdova1, F. Saudek1, T. Jedinakova1, L. Voska2, K. Lipar3, V.
Lanska4;
1Diabetes Center, Inst Clin ExpMedicine, 2Department of Pathology, Inst
Clin Exp Medicine, 3Transplant Center, Inst Clin Exp Medicine,
4Department of Statistics, Inst Clin Exp Medicine, Prague 4,
Czech Republic.

Background and aims: In pancreas transplantation the early indicator of
graft dysfunction is still missing. The aim of our study was to determine
whether a standard IVGTT can be useful in graft biopsy indication.
Materials and methods: We performed 30 examinations in 26 insulin-
independent Type 1 diabetic pancreas recipients with some laboratory
signs of potential graft dysfunction (increase of serum amylase/ lipase
levels): 22 patients with portal venous drainage of the pancreatic graft
and 4 subjects with systemic drainage. Fasting glycemia, insulin and C-
peptide levels, HbA1 and IVGTTwith coefficient of glucose assimilation
(KG) calculation were assessed just before ultrasound-guided percutane-
ous pancreas graft biopsy. Banff classification was used for histological
rejection grading.
Results: Despite different grades of acute rejection (AR; moderate in 7
patients, mild in 8, “indeterminate” in 10 and normal histology finding in
5 subjects) parameters of actual glucose metabolism: fasting glycemia,
insulin and C-peptide levels did not differ between the groups. In moderate
AR group 28% patients had an abnormal response to the glucose stimulus
(DM), 42% patients had an impaired glucose tolerance (PGT). In mild AR
group both DM and PGTwere present in 37% subjects. 40% recipients of
“indeterminate” AR group had DM and 50% had PGT. In AR-free group
40% recipients had DM and 50% PGT. We did not find any significant
difference in results of IVGTT (p = 0.68). Mean KG was 1.16 ± 0.5 [SD]
%/min. in moderate AR group, 1.01 ± 0.4%/min. in mild AR group, 0.83 ±
0.3%/min. in “indeterminate” AR group and 0.95 ± 0.3%/min. in AR-free
recipients (p = 0.256). Serum amylase and lipase levels were significantly
increasing with AR grade (p = 0.0001 and p < 0.0001, respectively).
Conclusion: Though this was a small group study, we conclude that
parameters of glucose metabolism measured by IVGTT in time of graft
threat probably do not relate directly to the seriousness of acute rejection.
Supported by: NV15-26746A (Czech Republic)
Disclosure:T. Havrdova: None.

OP 42 From islet omics to beta cell
function
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Human genomic and functional studies of common type 2 di-
abetes genes demonstrate their role in pancreatic beta cell
function
F.K. Ndiaye1, A. Ortalli1, M. Huyvaert1, C. Salazar-Cardozo1, M.
Canouil1, J. Kerr-Conte2, F. Pattou2, L. Marselli3, P. Marchetti3, R.
Scharfmann4, P. Froguel1,5, A. Bonnefond1;
1Univ. Lille, CNRS UMR 8199 - EGID, Institut Pasteur de Lille,
2Univ. Lille, Inserm UMR 1190 - EGID, CHR de Lille, France,
3Università di Pisa, Italy, 4Inserm U1016, CNRS UMR 8104,
Institute Cochin, Univ. Paris Descartes, France, 5Imperial
College, London, UK.

Background and aims:Genome-wide association studies (GWAS) have
identified >100 common genetics variants associatedwith the risk of Type
2 Diabetes (T2D). Since first GWASs, geneticists have suggested that
susceptibility genes for T2D are expressed in pancreatic beta cells where
they should play a key role in insulin secretion. However, few studies
precisely investigated the tissue expression of these genes as well as their
biological function. In the present study, we investigated the expression of
T2D susceptibility genes in a large panel of human tissues, and we sub-
sequently performed a comprehensive functional study of the beta cell
most expressed/specific genes in the human beta cell line EndoC-BH1.
Materials and methods: We investigated the expression of 105 T2D
susceptibility genes in human placenta, whole pancreas, pancreatic islets,
laser-capture and FACS-sorted pancreatic beta cells, EndoC-βH1, skele-
tal muscle, heart, lung, liver, kidney, small intestine, colon, adipose tissue,
and several regions from the brain including hypothalamus and substantia
nigra. We used the Nanostring technology that enables the simultaneous
counting of RNA molecules without PCR in different tissues. Thirty
genes were selected for further analysis, according to their specificity
and their level of expression in beta cells and EndoC-BH1. Selected genes
were investigated in the human beta cell line EndoC-BH1, through tran-
sient knock down by siRNA, and we subsequently assessed insulin se-
cretion in response to glucose and other secretagogues.
Results:We identified a very significant enrichment of the expression of
T2D susceptibility genes in the whole pancreas and pancreatic beta cells.
As positive controls, we demonstrated that the knock down of T2D gene
GCK (encoding glucokinase) or KCNJ11 (encoding the pore-forming
subunit of ATP-dependent potassium channel in beta cells) significantly
decreased insulin secretion from EndoC-BH1in response to glucose
with/without IBMX. We also found that the knock down of four other
T2D genes (with unknown function in pancreatic beta cells, so far) sig-
nificantly reduced insulin secretion in response to glucose with/without
IBMX.
Conclusion: We demonstrated that most GWAS identified T2D suscep-
tibility genes were significantly expressed and enriched in pancreatic beta
cells (compared to other human tissues), even if not fully specific. In four
T2D genes with unknown function in human beta cells, we observed a
significant reduction in insulin secretion after silencing. RNA-seq
assessing affected pathways is in progress. Further investigation on the
other beta cell expressed T2D genes are in progress.
Disclosure:F.K. Ndiaye: None.
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Single-cell transcriptome profiling of human pancreatic islets from
normal and type 2 diabetes mellitus donors
P. Eliasson1, Å. Segerstolpe2, A. Palasantza2, E.-M. Andersson1, A.-C.
Andréasson1, S. Picelli3,4, A. Sabirsh1, M. Bjursell5, D. Smith6, C.
Ämmälä1, R. Sandberg2,4;
1Cardiovascular and Metabolic Diseases (CVMD), AstraZeneca,
Molndal, 2Department of Cell and Molecular Biology (CMB),
Karolinska Institutet, 3SciLifeLab, Karolinska Institutet, 4Ludwig
Institute for Cancer Research, Stockholm, 5RDI, AstraZeneca, Molndal,
Sweden, 6Discovery Sciences, AstraZeneca, Cambridge, UK.

Background and aims: Although pancreatic islets exhibit consider-
able cellular heterogeneity, transcriptional analyses of islets from
both healthy and Type 2 diabetes mellitus (T2DM) donors to date
have been carried out either on whole islets or specific popula-
tions enriched for unique cell types. Here we have used single-cell
transcriptomics, which allows cell-type comparisons of gene ex-
pression programs in healthy and T2DM cells to identify specific
alterations that would otherwise be masked in whole islet compar-
isons. We have built a unique database of pure unbiased
transcriptomes by sequencing several thousand individual human
islet cells from healthy and with T2DM donors to define cell-type
specific transcriptional signatures and examine pathological
differences.
Materials and methods: Human islet equivalents were purchased
from Prodo Laboratories and glucose-stimulated insulin secretion
(GSIS) was performed to assess their function. Hormone protein
expression was validated using immunohistochemistry and flow cy-
tometry on pancreatic tissues and dissociated islets, respectively.
Islets were dissociated into a single-cell suspension and viable indi-
vidual cells were sorted using flow cytometry into 384-well plates
containing lysis buffer and sequenced using a Smart-seq2 protocol
yielding single-cell transcriptomes.
Results: The results, when controlled for inter-individual differences aris-
ing from different age, sex and body mass index (BMI), revealed cell-type
specific gene expression profiles in 2,209 islet cells. Both novel and previ-
ously known genes were found. Interestingly, we found cell type specific
expression of several important receptors, known to be involved in glucose
regulated insulin-secretion. We also identified novel subpopulations in both
endocrine and exocrine cell types, identified genes with interesting and
significant correlations to BMI in specific cell types and found alterations
in gene expression in T2D. Strikingly, our analyses revealed a down-
regulation of INS transcripts levels in b-cells in T2D donors, together with
down-regulation of genes involved in regulating proliferation. We also de-
tected subpopulations of a, b-cells and acinar cells with additional prolifer-
ative, immune or regulatory transcriptional signatures.
Conclusion: The single-cell RNA-seq technique produced high-
resolution transcriptome profiles of the individual cell types of human
islets and their pathological transcriptional changes. This is an unprece-
dented resource that validates previously described attributes of islets as
well as revealing novel features and providing a qualitative and quantita-
tive novel definition of the phenotypic cells making up human islets.
Supported by: the Swedish Research Council and Foundationf for strate-
gic research
Disclosure:P. Eliasson: None.
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Epigenome-wide RNAi screen identifies an alpha to beta cell
transdifferentiation factor
T. Casteels, J. Li, S. Kubicek;
CeMM Research Centre for Molecular Medicine of the Austrian
Academy of Sciences, Vienna, Austria.

Background and aims: Pancreatic beta cells represent the sole source of
insulin in the human body. They closely interact with their neighbouring
cells in the islets of Langerhans, namely the glucagon-secreting alpha
cells, to maintain normoglycaemia. Hence, loss of these beta cells, as
observed in Type I Diabetes (T1D), results in deregulated glucose homeo-
stasis and severe hyperglycaemia. While treatable with regular insulin
injections, patients never reach perfect glycaemic control and are left
susceptible to various complications. This underscores the need for a
novel insulin cell source in T1D patients. The close developmental link
between alpha and beta cells, evident via their commonNgn3+ progenitor,
make alpha cells a promising candidate. What’s more, previous studies
have revealed the ability of alpha cells to adopt functional characteristics
of beta cells upon epigenetic manipulation. Hence, we are attempting to
induce beta cell characteristics in alpha cells, in the hopes of replenishing
beta cell mass and gaining a broader understanding of chromatin-
mediated transdifferentiation.
Materials and methods: We conducted a chromatin-focused short hair-
pin RNA screen on the murine alpha cell line, aTC1, in search of proteins
repressing beta cell markers. The viral library targeted over 300 potential-
ly druggable chromatin factors. The cells were then screened for changes
in their transcription profile, with a particular focus on increased insulin
(Ins2) expression. Target hits were validated via rescue experiments and
immunofluorescence.
Results: The strongest hit from the screen was a protein involved in post-
transcriptional modifications. RNAseq results show a general upregula-
tion in beta cell markers, including Iapp, Gck, Pax4 and Ins2, upon knock-
down in aTC1 cells. Knockout experiments reveal the essentiality of the
gene for alpha cell survival and proliferation. Its function appears to be
conserved in human islets, in which its knockdown induces a significant
upregulation of Pax4 transcription. Currently we are attempting to func-
tionally characterize the encoded protein via affinity proteomics, ChIPseq
and mutagenesis experiments.
Conclusion: The ultimate goal of T1D research is to replenish the beta
cell pool or restore proper insulin production without triggering a destruc-
tive immune response. To address this issue, our group focuses onways to
induce mature, terminally differentiated cells (e.g. alpha cells) to adopt
beta-cell characteristics. We have identified a promising candidate whose
knockdown in alpha cells yields an increase in beta cell specific markers.
It appears to function as a potent repressor of the beta cell master regula-
tory transcription factor, Pax4. Overall, these experiments could yield
valuable information regarding transcriptional regulation in the endocrine
pancreas, and potentially a new insulin cell source.
Supported by: JDRF
Disclosure:T. Casteels: None.
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Perturbed mitochondrial metabolism in islets from type 2 diabetic
donors revealed by integrated analysis of the human islet metabo-
lome and transcriptome
P. Spégel1, J. Sun1, R. Jain1, L.E. Andersson1, P. Storm2, H. Mulder1;
1LundUniversity Diabetes Center, Unit forMolecularMetabolism, 2Lund
University Diabetes Center, Diabetes and Endocrinology, Malmö,
Sweden.

Background and aims: There is a preponderance for genes involved in
ß-cell function among gene variants associated with future risk of type 2
diabetes (T2D). ß-cell function is controlled by metabolism of glucose,
yielding signals that trigger and amplify secretion of insulin. Perturbed
ß-cell metabolism is a likely, albeit not proven, cause of T2D.
Materials and methods: We profiled metabolites in islets from T2D
(n=7) and non-diabetic donors (n=30). Gene expression was examined
by RNA sequencing in islets from 131 donors.
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Results: Our analyses revealed levels of mitochondrial metabolites to be
altered in islets from T2D donors. A subsequent analysis of genes
encoding mitochondria localized proteins (MitoCarta) by RNA sequenc-
ing revealed genes whose expression depended on glycaemia and/or
BMI. Expression of two of these genes, alpha-methylacyl-CoA racemase
(AMACR) and methylmalonyl-CoA mutase (MUT) were influenced by
genetic variation (cis-eQTL). Silencing of AMACR and MUT in a ß-cell
line (INS-1 832/13) resulted in a 40-50% (p<0.01) reduction in glucose-
stimulated insulin secretion.
Conclusion: In conclusion, we showed that perturbed mitochondrial me-
tabolism is a feature of ß-cell dysfunction in T2D. By linking these me-
tabolite changes to gene expression, we identified two genes that alter islet
function.
Disclosure:P. Spégel: None.
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Maternal neck circumference is associated with glucose tolerance
before the 20th week of pregnancy
L.C. Mendoza1, J. Harreiter2, D. Simmons3, G. Desoye4, R. Devlieger5,
D. Hill6, P. Damm7, D. Jensen8, F. Dunne9, E. Wender-Ozegowska10, A.
Lapolla11, M. van Poppel12, A. Kautzky-Willer2, R. Corcoy13, DALI Core
Investigator group;
1Department of Endocrinology, Hospital de la Santa Creu i Sant Pau,
Barcelona, Spain, 2Medical University of Vienna, Austria, 3Institute of
Metabolic Science, Addenbrookes Hospital, Cambridge, UK, 4Medical
University of Graz, Austria, 5University Hospitals Leuven, Belgium,
6Recherche en Santé Lawson, Bronschhofen, Switzerland,
7Rigshospitalet, University of Copenhagen, 8Odense University Hospital,
Odense, Denmark, 9National University of Ireland, Galway, Ireland,
10Uniwersytet Medyczny im Karola Marcinkowskiego, Poznan, Poland,
11Universita Degli Studi di Padova, Padua, Italy, 12EMGO+−Institute for
Health and Care Research, VU University Medical Centre, Amsterdam,
Netherlands, 13Hospital de la Santa Creu i Sant Pau, Barcelona, Spain.

Background and aims: A well-established relationship exists between
adiposity, especially central adiposity, and abnormal glucose tolerance
(AGT). Neck circumference (NC) is a good measure of central obesity
with limited data in pregnancy. We aimed to evaluate NC as a risk factor
for AGT in the first 20 weeks of pregnancy, compared to body mass index
(BMI) and waist circumference (WC).
Materials andmethods: 970 pregnantwomen, recruited to participate in the
DALI study for prevention of gestational diabetes (GDM)). Inclusion criteria:
BMI ≥29 kg/m2, gestational age at entry <20 weeks, no former diagnosis of
diabetes. IADPSG/WHO2013 criteria were used for diagnosis; HOMA-IR as
a measure of insulin resistance. Adiposity measurements: NC, BMI andWC.
Other potential risk factors studied: maternal age, ethnicity, obstetric history,
socioeconomic condition, height, smoking habit, history of impaired glucose
tolerance or previous GDM and family history of diabetes. Statistical analysis:
Linear regression; multivariate logistic regression (backward method;
Nagelkerke R2). Only results for adiposity measurements are presented.
Results: 85.9% of the participants were Caucasian, mean age was 32±5.3
years, 16.2% were smokers, 11.4% had previously experienced GDM,
21.3% macrosomia and 11.4% stillbirth. Prepregnancy BMI was 34.1±4.5
Kg/m2. At baseline assessment NC was 36.5±2.2 cm, WC 108.1±10.5 cm
and 27.1% participants had AGT (0.6% overt diabetes mellitus, 26.5%
GDM). B coefficients for association with HOMA-IR were 0.144 for
BMI (CI95 01.03, 0.186), 0.358 for NC (CI95 0.275-0.441), and 0.069
for WC (CI95 0.050-0.087). NC was the adiposity measurement selected
by themultivariate logistic regression as risk factor for abnormal fasting PG,
1h PG and overall AGT (BMI and WC not included in the models). No
adiposity measurement was a risk factor of abnormal 2h PG. The OR for
1 cm of NC, adjusted by the other potential predictors were: For abnormal
fasting PG: OR 1.16 (CI95% 1.05-1.27; p=0.002; R2 = 0.096). For abnor-
mal 1h PG: OR 1.19 (CI95% 1.03-1.37; p=0.016; R2 = 0.048). For AGT:
OR 1.12 (CI95% 1.03-1.23; p=0.008; R2 = 0.084).
Conclusion: In this study population, NC is the adiposity measurement
displaying the best associationwith HOMA-IR and outdoes BMI andWC
as a risk factor for AGT.
Clinical Trial Registration Number: ISRCTN70595832
Supported by: HEALTH-F2—2009-242187
Disclosure:L.C. Mendoza: None.
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Role of first trimester HbA1c as a predictor of adverse obstetric out-
comes in a multi-ethnic cohort
L.Mañé1, D. Benaiges1,2, J. Chillarón1,2, G. Llauradó1, M. Rodríguez2, I.
Marcelo2, J. Pedro-Botet1,2, R. Carreras3,2, J. Flores-le Roux1,2, A.
Payà3,2;
1Endocrinology, Hospital del Mar, 2Department of Medicine, UAB
University, 3Ginecology, Hospital del Mar, Barcelona, Spain.

Background and aims: In pregnancy risk of obstetric complications
increases linearly with rising maternal glycaemia. Determining
HbA1C has proved to be an effective option to detect hypergly-
cemia but its association with adverse pregnancy outcomes re-
mains unclear. A recent study endorsed the usefulness of an early
pregnancy HbA1C cut-off point of 5.9% as a predictor for adverse
obstetric outcomes. Further studies are needed to verify these re-
sults, particularly across different ethnic groups, The aim of this
study was to determine the usefulness of a 5.9% first-trimester
HbA1C threshold to identify women at increased risk of adverse
pregnancy outcomes in a multi-ethnic cohort.
Materials and methods: A prospective study was conducted between
April 2013 and September 2015. We included women over 18 years with
a singleton pregnancy. Exclusion criteria were: preexisting diabetes, overt
diabetes, unavailable delivery data, termination of pregnancy or sponta-
neous abortion. All pregnant women had an HbA1c measurement added
to their first antenatal bloods and were screened for gestational diabetes
mellitus (GDM) at 24 to 28 weeks’ gestation. Demographic, anthropo-
metric, clinical and analytical variables and pregnancy outcome data were
collected.
Results: 1316 pregnancies were included for outcome analysis.
Maternal and gestational characteristics stratified according to
HbA1C measurement at first antenatal visit are shown in table
1. In univariate analysis, women with HbA1C > 5.9 (n=47) com-
pared with those with HbA1C < 5.9 (n=1266) had a higher rate of
macrosomia (17.7% vs 5.9%, p=0.006) and a tendency towards
higher rate of preeclampsia (10% vs 3.9%, p=0.081). There were
no significant differences in preterm birth (11.3% vs. 7.2%,
p=0.368), caesarean section (31.1% vs. 27.3%, p=0.400) or peri-
natal death (0 vs. 0.8%, p=1.00). In multivariate analysis adjusting
for potential confounders (GDM diagnosis, pre-pregnancy body
mass index, pregnancy weight gain, ethnicity, nulliparity, previous
macrosoma and anemia) a cut-off point of HbA1C > 5.9% was
independently associated with higher risk of macrosomia (OR
3.446, 95% CI 1.245 - 9.536, p=0.017) and preeclampsia (OR
3.242, 95% CI 1.005 - 10.463, p=0.049).
Conclusion: In a multiethnic population, a cut off point of
HbA1c>5.9% in early pregnancy identifies a group of women at
high risk for poorer pregnancy outcomes independently of GDM
diagnosis. Further studies are required to assess the impact of
early detection and treatment on both maternal and fetal out-
comes, as well as the cost-effectiveness of this approach.

Disclosure:L. Mañé: None.
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Elevated levels of circulating FABP4 predict preeclampsia in women
with type 1 diabetes
C.B. Kelly1, M.B. Hookham1, J.Y. Yu1, A.J. Jenkins2, K.F. Hanssen3, T.
Henriksen4, S.K. Garg5, C.E. Aston6, T.J. Lyons1;
1Centre for Experimental Medicine, Queen’s University Belfast, UK,
2University of Sydney, NHMRC Clinical Trials Centre, Australia,
3Department of Endocrinology, Oslo University Hospital,
4Department of Obstetrics and Gynecology, Rikshospitalet and
University of Oslo, Norway, 5Barbara Davis Center for Childhood
Diabetes, University of Colorado, 6The Department of Pediatrics,
University of Oklahoma Health Sciences Center, Oklahoma City,
USA.

Background and aims: Preeclampsia (PE) is a major cause of morbidity
and mortality in pregnant women and infants. It is defined as new onset
hypertension occurring after 20 weeks of gestation in a previously nor-
motensive woman, accompanied by either proteinuria or end-organ dys-
function. The incidence of PE in the general population is 4-6%, but in
women with pre-gestational type 1 diabetes mellitus (T1DM) it is in-
creased 4-5-fold. Underlyingmechanisms for the increased risk in women
with diabetes are poorly understood, and predictive measures are inade-
quate. PE shares many features of the metabolic syndrome. Fatty Acid
Binding Protein-4 (FABP4) is a key protein linking metabolic and inflam-
matory responses. We aimed to determine if plasma FABP4 may serve as
a predictive biomarker for PE in women with T1DM. We used samples
and clinical data from an established, prospective cohort of pregnant
T1DM women.
Materials and methods: The cohort comprised 23 T1DM women who
developed PE, 24 T1DM women who remained normotensive, and 19
non-diabetic women. FABP4 was measured by ELISA (R&D Systems) in
plasma collected at three study visits (V1 - V3: 12.3 ± 1.8, 21.7 ± 1.4, 31.4
± 1.5 weeks gestation; mean ± SD). The diabetic groups were matched for
age, diabetes duration, HbA1C, and parity. All subjects were free of hy-
pertension and microalbuminuria at V1, and all study visits preceded
clinical onset of PE.
Results: Overall, plasma FAPB4 levels (ng/ml) were elevated in T1DM
women who later developed PE vs. those who remained normotensive
[V1: 9.0 (7.5 - 10.8) vs. 7.1 (6.0 - 8.4), p=0.06; V2: 10.6 (9.0 - 12.5) vs.
7.5 (6.4 - 8.8), p=0.003; V3: 14.8 (12.6 - 17.2) vs. 9.9 (8.6 - 11.3),
p<0.001; respectively (geometric mean (95% CI)) [Figure 1: average
gestational age vs. FABP4 at three visits]]. FABP4 correlated with mater-
nal age, BMI, and daily total insulin at all visits; with ACR at V2, V3; and
with systolic and diastolic BP at V1, V3. Using logistic regression, for
every doubling of FABP4, the unadjusted OR for PE was 6.1 (95% CI:
1.7-22.1) at V2, and 9.0 (95% CI: 2.3-35) at V3.
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Conclusion: Plasma FABP4 shows promise as an excellent predictor of
PE in women with T1DM.

Supported by: JDRF Research Grant
Disclosure:C.B. Kelly: None.
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Association of maternal diabetes and diabetes medication treatment
during pregnancy with attention-deficit/hyperactivity disorder in
offspring
A.H. Xiang1, M.P. Martinez1, X.Wang1, J.C.Walthall2, K.A. Page3, T.A.
Buchanan3, E.S. Curry4;
1Research & Evaluation, Kaiser Permanente Southern California,
Pasadena, 2Psychiatry, Kaiser Permanente Fontana Medical Center,
Fontana, 3Department of Medicine, Keck School of Medicine,
University of Southern California, Los Angeles, 4Pediatrics, Kaiser
Permanente Fontana Medical Center, Fontana, USA.

Background and aims: Pregnancies complicated by maternal pre-
existing type 2 diabetes (T2D) or gestational diabetes mellitus (GDM)
increase risks of perinatal morbidities and postnatal obesity andmetabolic
disorders in offspring. Prior studies indicated that exposure to maternal
hyperglycemia in utero is associated with an increased risk of autism
spectrum disorders (ASD) in offspring. The hypothesis is that abnormal
glucose may “disrupt” fetal brain development andmaturation and lead to
increased risks for offspring to develop neurobehavioral disorders in later
life. We assessed whether exposure to maternal T2D or GDM or their
medical treatment in utero increased the risk of attention-deficit/hyperac-
tivity disorder (ADHD) in offspring.
Materials and methods: This retrospective longitudinal matched cohort
study included 23,888 diabetes-exposed children (n=3,407 for T2D and
n=20,481 for GDM) and 110,905 diabetes-unexposed children who were
matched with up to 1:5 ratio to the diabetes-exposed children on maternal
age at delivery and race/ethnicity. All were singletons born in 1995 to
2009 in hospitals within a single integrated health care system. Children
with ASD or born tomothers with type I diabetes were excluded. Children
were prospectively followed from age 5 through electronic medical re-
cords until the first of the following: date of clinical diagnosis of ADHD;

last date of continuous health planmembership; death due to any cause; or
December 31, 2014. Relative risks of ADHDwere estimated byHR using
Cox regression models.
Results: During a median 9.2 (interquartile of 6.7-12.9) years of follow-
up after birth, 5,411 children (4501 unexposed, 132 T2D-exposed, and
778 GDM-exposed) were diagnosed with ADHD after age 5. The per-
centages of children with ADHD were 4.0% overall, 4.1% unexposed,
3.9% T2D-exposed, and 3.8% GDM-exposed. As groups, risk of ADHD
was not significantly elevated for T2D-exposed or GDM-exposed com-
pared to the unexposed (p>0.40 before and after adjustment for maternal
age, parity, education, household income, race/ethnicity, history of comor-
bidity, history of maternal ADHD, smoking during pregnancy, and child
gender). Gestational age at GDM diagnosis was not associated with risk
of ADHD (p=0.47) for the GDM-exposed group. However, we found that
diabetes medication dispensed during pregnancy for the T2D or GDM
groups (n=7,479, among them, 85% had insulin dispensed), was associ-
ated with risk of ADHD in offspring. The HR for ADHD increased in
association with increasing duration of medication use (covariate adjusted
p=0.03 for trend). The adjusted HR associated with use of anti-diabetes
medications for ≥ 60 days during pregnancy was 1.23 (95% 0.99-1.53,
p=0.06) compared with no diabetes medication group.
Conclusion:Data from this large, multi-ethnic and population-based clin-
ical care system suggest that risk of ADHD in offspring may be increased
for mothers who require diabetes medication for ≥ 2-months to manage
hyperglycemia during pregnancy. Studies are needed to understand the
causes of the observed elevated risk in the medication group.
Disclosure:A.H. Xiang: None.
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Metformin treatment may impair orthostatic blood pressure recovery
C.S. Hansen1, L. Lundby-Christensen2, B. Carstensen1, L. Tarnow3, T.
Almdal4, M.E. Jørgensen1;
1Dept. of Epidemiology 469, Steno Diabetes Center, 2Steno Diabetes
Center, Gentofte, 3Nordsjaellands Hospital og Health, Aarhus University,
Hillerød, 4Dept of Endocrinology PE, Copenhagen University Hospital,
Rigshospitalet, Denmark.

Background and aims:Metformin has been suggested to associate with
both neuroprotective and neurodegenerative attributes. The aim of this
study is to investigate the effect of metformin in combination with insulin
treatment on diabetic peripheral neuropathy (DPN) and cardiovascular
autonomic neuropathy (CAN.)
Materials and methods: The study is a substudy of the CIMT trial, a
randomized placebo-controlled multicenter study with a 2x3 factorial design
where 412 patients with type 2 diabetes (HbA1c > 7.5% (≥58 mmol/mol),
Body-Mass Index >25 kg/m2) were randomized to 18months of blinded one
gram twice daily metformin treatment or placebo in addition to an open-
labelled insulin analogue regime targeted at HbA1c ≤ 7.0% (≤53mmol/mol).
The outcomes of the present study were measures of autonomic function:
changes in heart rate response during deep breathing (beat-to-beat), orthostat-
ic blood pressure (BP) (30, 90 and 180 seconds after standing) the European
Society of Cardiology defined orthostatic hypotension diagnosis and vibra-
tion detection threshold.as a marker of peripheral nerve function.
Results: 15% of all patients had orthostatic hypotension at baseline. Drop
in orthostatic BP increased in the metformin group as compared to place-
bo for BP measures 30 seconds after rising from lying to standing.
Systolic BP drop increased by 3.1 mmHg (95% CI 0.5;5.7, p=0.02) and
diastolic BP drop increased borderline significantly by 1.2 mmHg (95%
CI -0.1;2.4, p=0.06). Beat-to-beat measures decreased insignificantly in
the metformin group by 1.1 beats per minute (CI -2.4;0.1, p=0.07).
Resting heart rate did not change in either of the groups. No differences
between groups were seen in other orthostatic BPmeasures nor resting BP
as shown in figure 1. There were no change between groups in vibration
detection threshold, difference between groups were -0.4 volt (95% CI
-1.8;1.1, p=0.61). Metformin did not increase the risk of orthostatic hy-
potension; odds ratio 1.20 (95%CI 0.72; 1.98, p=0.49).
Conclusion: Metformin in combination with insulin did not improve
measures DPN or CAN. Ourresults could indicate that metformin treat-
ment may influence orthostatic blood pressure response as metformin
treatment attenuated orthostatic blood pressure recovery at 30 seconds.
These adverse changes could be mediated by changes in autonomic func-
tion as metformin treatment caused a trend toward a decreased in beat-to-
beat measures at follow-up. It is possible that prolonged treatment with
metformin could aggravate the pathological changes presented here.
Future studies with a primary focus on the effect of metformin on diabetic
cardiovascular autonomic neuropathy are needed to confirm our findings
before conclusions on adverse effects can be drawn.

Clinical Trial Registration Number: NCT00657943
Supported by: an unrestricted grant from Novo Nordisk A/S
Disclosure:C.S. Hansen: Grants; Unrestricted grant from Novo
Nordisk.
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No correlation between hepatic volume of distribution for metformin
and gene expression of neither organic cation transporter 1 nor mul-
tidrug and toxin extrusion 1
E.I.O. Sundelin1, L.C. Gormsen2, S. Heebøll3, M. Vendelbo2, S.
Jakobsen2, M.M.H. Christensen4, K. Brøsen4, J. Frøkiær2, H.
Grønbæk3, N. Jessen1;
1Clinical Medicine, Research Laboratory for Biochemical Pathology,
2Nuclear Medicine & PET Centre, 3Hepatology & Gastroenterology,
Aarhus University Hospital, 4Clinical Pharmacology, University of
Southern Denmark, Odense, Denmark.

Background and aims:Metformin is the most widely used oral antidia-
betic drug worldwide. It has well-documented effects on glycemic con-
trol, and reduces diabetes associated mortality including cardio-vascular
death. Yet, the therapeutic effects of metformin vary considerably from
patient to patient, and treatment is frequently associated with gastrointes-
tinal side effects (20-30% of patients). This could be due to individual
variations in the pharmacokinetic properties of the drug. Metformin is an
organic cation and is therefore dependent on carrier mediated transport for
oral absorption, hepatic uptake and renal excretion. Organic cation trans-
porter 1 (OCT1) is essential for normal hepatic uptake of metformin and
similarly, multidrug and toxin and extrusion 1 (MATE1) is involved in
hepatic elimination of metformin. To investigate the effect of mRNA
expression of OCT1 and MATE1 on hepatic volume of distribution
(Vd) of metformin, we have labelled metformin with carbon-11 and used
PET/CT to detect volume of distribution. We hypothesize that hepatic
uptake of metformin is positively correlated to gene expression of
OCT1 and negatively correlated to gene expression of MATE1.
Materials and methods: 12 subjects with biopsy proven non-alcoholic
fatty liver disease (NAFLD) and 4 healthy controls were investigated after
injection with a bolus of ~160MBq [11C]metformin (10 μg metformin)
intravenously followed by 90 min scanning using PET/CT with field of
view (FOV) over the liver. Liver biopsies from patients with NAFLD
were analysed for OCT1 and MATE1 mRNA expression using microar-
ray. Data demonstrated as mean ± SEM.
Results:Uptake of [11C]metformin in the liver and kidneys and lesser extent
in the intestines was detected in all subjects. Vd was similar among NAFLD
patients (2.43 ± 0.15) and healthy controls (2.45 ± 0.08) (Students t test). In
subjects with NAFLD, there was no correlation between mRNA expression
of neither OCT1 (r=0.29, p=0.35) nor MATE1(r=0.17, p=0.60) and Vd of
metformin. Interestingly, data showed a positive correlation between mRNA
expression of OCT1 and MATE1(r=0.68, p=0.014). No side effects were
observed during or after the tests.
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Conclusion:Our data demonstrate that the pharmacokinetic properties of
metformin can be investigated in vivo using [11C]metformin PET in
humans. Vd of metformin is not profoundly affected by gene-
expression of OCT1 and MATE1, but future studies using this model
can determine the factors regulating metformin distribution in human.
Supported by: NNF Excellence Project grant
Disclosure:E.I.O. Sundelin: None.
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Targeted metabolomics to predict the primary success of metformin
monotherapy in type 2 diabetes
M. Rottenkolber1,2, C. Muschet3,4, M. Breier5,6, M. Fugmann1,7, V.
Sacco1,7, M. Weise1,7, C. Prehn3,4, H. Grallert5,6, M. Bidlingmaier8, M.
Hrabě de Angelis3,4, J. Seissler1,7, M. Reincke8, J. Adamski3,4, U.
Ferrari1,7, A. Lechner1,7;
1Diabetes Research Group, Medizinische Klinik und Poliklinik IV,
Klinikum der Universität München, 2Institute of Medical
Information Sciences, Biometry, and Epidemiology, Ludwig-
Maximilians-Universitaet Muenchen, Munich, 3Institute of
Experimental Genetics, Genome Analysis Center, Helmholtz
Zentrum Muenchen, German Research Center for Environmental
Health, Neuherberg, 4Chair for Experimental Genetics, Technical
University of Munich, Freising-Weihenstephan, 5Research Unit of
Molecular Epidemiology, Helmholtz Zentrum Muenchen, German
Research Center for Environmental Health, 6Institute of
Epidemiology II, Helmholtz Zentrum Muenchen, German
Research Center for Environmental Health, 7German Center for
Diabetes Research (DZD), Neuherberg, 8Department of
Endocrinology, Medizinische Klinik und Poliklinik IV, Klinikum
der Universität München, Munich, Germany.

Background and aims: Metformin is the preferred first-line medi-
cation for type 2 diabetes (T2D), but its primary success rate is
only 40-70%. To this day, its effectiveness for an individual pa-
tient cannot be predicted precisely. We aimed to investigate
whether targeted serum metabolomics can predict the primary
treatment success of a metformin monotherapy in patients suffer-
ing from T2D.
Materials and methods: A non-interventional, multicenter study
was conducted between June 2012 and July 2014 in 51 medical
practices in Bavaria, Germany. The study cohort consisted of 99
adults with physician-diagnosed T2D started on a metformin
monotherapy. We measured clinical parameters, 180 fasting serum
metabolites before and after the first dose of metformin (Biocrates
AbsolutIDQ p180 Kit), ataxia-telangiectasia-mutated and organic
cation transporter 1 gene polymorphisms, and metformin serum
concentrations. Primary treatment success was defined as an at
least 10% improvement of the baseline HbA1c value within 80
to 180 days after starting metformin. We applied the Subwindow
Permutation Analysis method for variable selection and logistic
regression with bootstrap validation for prognostic models.
Results: Ten patients (10.1%) discontinued treatment due to ad-
verse drug reactions. The primary success rate of metformin in
the remaining 89 study participants was 44.9% (n=40). A model
based on f ive metabol i te (Sero tonin , C5, SM_C22_3,
lysoPC_a_C16_1, and C18_1_OH) concentration differences be-
tween before and after the first dose of metformin and five pre-
metformin metabolite (H1, PC_aa_C32_3, C4_1, SM_C26_0, and
C7_DC) concentrations predicted treatment success with an area
under the receiver operating characteristic curve (ROC) of 0.86, a
sensitivity of 0.78 (95% confidence interval: 0.61-0.89), and a
specificity of 0.82 (95% CI: 0.67-0.91). Internal validation using
the bootstrap method revealed a ROC of 0.79.

Conclusion: Targeted serum metabolomics before and after the first dose
of metformin can improve prediction of the primary success of this drug
for T2D patients. Further studies are required for application in clinical
routine, but a similar approach may also be useful for other drug-disease
combinations.
Supported by: Klinikum der Uni und HelmholtzZentrum München,
German Cen. for Diabetes Research
Disclosure:M. Rottenkolber: None.
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Metformin increases small intestine glucose uptake in rodents
J.P. Koffert1,2, K. Mikkola1, O. Eriksson3, J. Virta1, M. Gomez4, P.
Nuutila1;
1Turku PET centre, 2Turunmaa hospital, Department of gastroen-
terology, Turku, 3Department of Medicinal Chemistry, Preclinical
PET Platform, Upsala, 4Department of Clinical Sciences, Malmö,
Sweden.

Background and aims: Despite decades of metformin use as a first
line therapy for type 2 diabetes, its mechanisms of action are
poorly understood. Therefore, we assessed the effects of metfor-
min treatment on intestinal glucose metabolism in rodents using
positron emission tomography and ex-vivo imaging.
Materials and methods: Euglycemic adult male BBDR (BioBreeding
Diabetic Resistant) rats were treated either by metformin (n=4) or vehicle
(n=5) administered subcutaneus via osmotic pumps for three months. In
order to explore the intestinal glucose uptake (GU), dynamic (0-90 min)
[18F]FDG PET/CT (Inveon Multimodality) acquisition was performed.
After PET imaging pieces of intestine segments were emptied and sec-
tioned for biodistribution measurements, autoradiography and for immu-
nohistochemical studies.
Results:The metformin treated group showed higher uptake (SUV)
in the small intestine compared to the placebo group (10.0 vs.
4.4; p<0,002). In line with this, relative distribution of
[18F]FDG was significantly higher after metformin treatment.
Autoradiography results showed radiotracer accumulation only in
the mucosal layer of the intestinal sections (Figure A. vehicle and
B. metformin). Metformin induced [18F]FDG uptake in the mu-
cosal layer of rats duodenum, jejunum and ileum was observed to
be higher than in the vehicle treated controls (Figure C, white
symbols metformin, black symbols vehicle,** P<0.001 ).
However, this metformin induced GU was not observed in colon.
Glycemic control and weight was similar between the groups.
Faecal biodistribution showed [18F]FDG flux from the blood cir-
culation in to the intestinal lumen but no changes in faecal activ-
ity were shown between intervention groups.
Conclusion: Metformin amplifies basolateral glucose uptake by
intestinal mucosa in rodents. This is in line with our recent find-
ings in human data showing enhanced glucose uptake in the small
intestine after metformin treatment. Further studies are ongoing to
clarify the mechanism behind these actions.

Disclosure: J.P. Koffert: None.
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Structured type 1 diabetes education (DAFNE) reduces basal insulin
and improves weight and glycaemia: 3-year follow-up study
A.Y. Liu, A.L. Dean, J.W. Nuttall, J.D.Wilkinson,M.P. Khanolkar, P.L. Drury;
Auckland Diabetes Centre, Auckland District Health Board, New Zealand.

Background and aims: The ‘Dose Adjustment For Normal Eating’
(DAFNE) course is a 5-day structured group education programme to
encourage adults with Type 1 diabetes (T1D) to improve self-
management of their diabetes through carbohydrate counting and inten-
sive insulin therapy. We began delivering the course in November 2009,
and to date have 218 DAFNE ‘graduates’. We audited how the DAFNE
course affects glycaemic control, insulin needs and weight in adults (aged
≥16 years) with T1D over a 3-year follow-up period.
Materials and methods: Participants attended a 5-day training program
in insulin dose adjustment and carbohydrate counting between November
2009 and February 2013. Baseline data was collected at pre-assessment
clinics before the course and kept in an online database. Follow-up clin-
ical information and prescription details were also collected at year 1, 2
and 3. Information included age at T1D diagnosis, age when completing
the DAFNE course, weight (kg), body mass index (BMI), HbA1C and
insulin dosage. P < 0.05 was considered to be statistically significant.
Statistical analysis was completed using two-tailed paired t-test, one-
way ANOVA and Tukey and Holm-Sidak’s multiple comparison tests
as post hoc.
Results:One hundred and one participants completed 3 years of DAFNE
and were eligible for analysis. Significant weight loss was achieved at
year 1 [2.3±0.7kg (p<0.01)], was maintained at year 2 [3.0±0.8kg
(p<0.01)], however, lost significance at year 3 [1.3±0.9kg (p=0.45)].
Glycaemia as determined by HbA1C did not reduce significantly in the
entire cohort. However, those with HbA1C in the highest quartile showed
significant improvement [88.0±8.5mmol/mol to 77.0±14.1mmol/mol at
year 1 and 80.0±10.7mmol/mol, at year 2 (p<0.05)]. Lower basal insulin
doses (cf baseline) were maintained at year 1, 2 and 3 [-5.2±1.1IU/day,
-5.9±1.2IU/d and -4.7±1.2IU/d respectively (p<0.05)] in the full cohort.
Clinical variables over the follow-up period are highlighted in Table 1.
Conclusion: Our study demonstrates that structured T1D education such
as the DAFNE course offers clinically important long-term benefits on
weight and glycaemia. It is interesting to observe that these benefits occur
despite significant reduction in basal insulin dose that was maintained
over the 3-year follow-up period. From our study, it appears that patients
in the highest HbA1C quartile seemed to have the most significant drop in
HbA1C.

Disclosure:A.Y. Liu: None.
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Evaluating the relationship between diabetes distress and biomedical
parameters in type 1 diabetes using a novel assessment tool
P.J. Todd1,2, F. Edwards3, J.A. Sturt4, N.H. Patel3,5, P. Choudhary1;
1Diabetes Research Group, King's College London, 2University Of
Edinburgh, 3Diabetes Clinical Programme, Health Innovation Network
South London, 4Florence Nightingale School of Nursing and
Midwifery, King's College London, 5Guy's and St Thomas' NHS founda-
tion trust, London, UK.

Background and aims: Diabetes distress is the specific psychological
burden patients experience when living with diabetes and is often a barrier
to effective self-management. This study aimed to pilot a novel assess-
ment tool to measure diabetes distress, HbA1c and hypoglycaemia risk
and evaluate relationships between these 3 parameters in adults with type
1 diabetes.
Materials andmethods: Patients attending specialist type 1 clinics at
two teaching hospitals used a novel tool to assess their status in
three domains: glucose control [HbA1c], hypoglycaemia risk [Gold
score/severe hypos within 1 year] and diabetes distress [Diabetes
Distress Score 2 (DDS2)]. Data are presented from 280 patients.
57.5% were female, mean age was 43.3 ±15.6 years and 61.6% were
insulin pump treated. Pearson correlations were used to evaluate
relationships between DDS2 and HbA1c, and DDS2 and Gold
scores. An HbA1c of 7.5-8.4% (58-68 mmol/mol) was reported as
“moderately raised” and “high” if ≥8.5% (69 mmol/mol). Raised
diabetes distress was reported as “moderate” with DDS2 score
3-3.5 and “high” if scoring ≥4. A Gold score of 3-4 was reported
as “moderate” hypoglycaemia risk. “High” hypoglycaemia risk is a
Gold score ≥4 or at least 1 severe hypoglycaemia episode in the past
year.
Results: Mean HbA1c was 8.4% (68 mmol/mol), with 31.1% mod-
erately raised and 42.5% high HbA1c. 21.8% of patients had at least
1 severe hypoglycaemia episode within 1 year and 15.4% had a
Gold score >4, giving 30% of patients a high hypoglycaemia risk.
58.5% reported raised diabetes distress, including 34.6% having
high diabetes distress. HbA1c was significantly associated with di-
abetes distress (r=0.319, p=0.01), as was Gold score (r=0.257,
p=0.01). 50.4% of patients with high HbA1c had high diabetes dis-
tress, as did 51.2% of those with high hypoglycaemia risk. 65.6%
patients with both high HbA1c and high hypoglycaemia risk report-
ed high diabetes distress (see accompanying diagram). Of those who
reached NICE targets of HbA1c <7.5% and low hypoglycaemia risk,
15.8% had moderate diabetes distress and 5.3% reported high dia-
betes distress. Only 2.1% of those with high diabetes distress
achieved both of these NICE targets, compared to 25.9% of those
without raised distress (DDS2 <3).
Conclusion: These results demonstrate that over half of patients with type
1 diabetes have significant diabetes distress. Sub-optimal glucose control
and problematic hypoglycaemia are also both significantly associated
with diabetes distress. Interestingly, 21.1% of those with “good control”
do so at the expense of significant distress. Acknowledging and exploring
the causes of distress in those with sub-optimal control may be key in
achieving therapeutic success.
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Adherence to different aspects of diabetes self-management and
glycaemic control after two variants of patients’ education in type 2
diabetes mellitus patients starting insulin
A.V. Petrov, L.G. Strongin, S.Y. Panova;
Endocrinology and internal medicine, Nizhny Novgorod State Medical
Academy, Russian Federation.

Background and aims: Increasing adherence to recommendations is an
important aim of patients’ education. This study evaluates if additional
focus on physical activity and structured SMBG can improve adherence
and glycemic control after initiation of insulin treatment.
Materials and methods: Patients with T2DM starting insulin treatment
were evaluated at baseline and after 6 months. At start of insulin treatment
all patients were randomized to 5 sessions of structured education
(Standard group, N=35) or same education with addition of physical
exercise sessions and focus on structured self-monitoring of blood glu-
cose (Active group, N=35). Assessment included clinical evaluation,
HbA1c, creatinine and microalbuminuria. Adherence to recommenda-
tions in specific aspects of diabetes self-management was assessed by
SDSCA (Summary of diabetes self-care activities) questionnaire. Data
are presented as M(SD) format, Mann-Whitney U-test, Spearman corre-
lation test were used for statistical analysis.
Results: SDSCA scores at baseline and 6 months are provided in
Table 1. Only 1 smoker was among patients and this score wasn’t
analyzed. All patients reported 7 points on medication score. HbA1c
was 8.7(1.1)% in Active group and 9.0(1.46) in Standard (p=0.7). No
significant correlations were observed between HbA1c and any
SDSCA score at baseline. At 6 months HbA1c decreased in both
groups and was significantly lower in Active group (7.2(1.04) vs.
7.9(1.24)% p=0.045). SMBG adherence was significantly higher in
Active group and there was a trend for better general diet and physical
activity adherence, while no difference was observed for specific diet
and foot care. In pooled analysis of all patients lower HbA1c at 6
months correlated with higher adherence to general diet recommen-
dations (R=-0.49 p=0.0002) and SMBG recommendations (R=-0.48
p=0.0004) although not with adherence to physical activity.
Conclusion: Education with additional focus on structured SMBG and
physical activity is associated with better adherence to diabetes self-
management and better HbA1c at 6 months after initiation of insulin
therapy in T2DM. HbA1c in insulin treated T2DM was significantly
dependent on adherence on general diet and glucose monitoring.
Medication adherence appears an unrecognized problem by patients as
100% compliance with drugs is unlikely.

Disclosure:A.V. Petrov: None.
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Impact of Ramadan focused education programme on
hypoglycaemic risk and metabolic control for patients with type 2
diabetes
A.M. Tourkmani, T.J. Alharbi, A. Mishriki;
Prince Sultan Military Medical City, Riyadh, Saudi Arabia.

Background and aims: Fasting the holy month of Ramadan could lead
to acute complications and increased hypoglycemic risk for patients with
type 2 diabetes (T2D). This study aimed to evaluate the impact of
Ramadan focused educational program on hypoglycemia risk and meta-
bolic markers.
Materials and methods: A prospective non-randomized interventional
controlled design was run on three phases: before, during and after
Ramadan on 262 T2D patients with HbA1c≥8. The intervention group
(n=140) received focused individualized diabetic education sessions and
anti-diabetic medications adjustment before and after Ramadan while the
control group (n=122) received standard diabetic care. A validated hypo-
glycemic score was used in both groups to assess the change of the risk.
Patients were also advised to adjust the dosage and timing of oral hypo-
glycemic agents and insulin according to 2010 Ramadan ADA position
statement. Primary outcomes were post-intervention change of hypogly-
cemia score and HbA1c over 3 months of follow up. Data were presented
as means±SD. HbA1c expressed in %.
Results: The hypoglycemic scores before, during and after Ramadan
were 14.21±8.50, 6.36± 6.17, and 5.44±5.55 in the intervention group,
respectively (P<0.001) and 14.01±5.10, 13.46± 5.30, and 9.27±4.65 in
the control group, respectively (P<0.001). HbA1c levels were 9.79±1.89,
8.26±1.54 and 8.52±1.61 before, during and after Ramadan in the inter-
vention group, respectively (P<0.001) and 10.04±1.47, 9.54±1.38, and
9.59±1.79 in the control group, respectively (P=0.021). Post-Ramadan
reductions of HbA1c and hypoglycemic scores were significantly higher
in the intervention group (-13.0% versus -4.5%, P=0.004 for HbA1c and
-61.7% versus -33.8%, P<0.001 for hypoglycemic score). LDL cholester-
ol improved during Ramadan in the intervention group from 2.41
±0.91mmol/l to 2.28 ±0.73mmol/l (p=0.009) while no change was ob-
served in the control group. No statistically significant effects on blood
pressure or body weight were observed. Multivariate linear regression
analysis adjusted for age, gender, BMI, education, residence, and job
showed 7.2% more post-Ramadan reduction in HbA1c (p=0.004) and
3.16 points more post-Ramadan reduction in hypoglycemia score
(p<0.001) in intervention compared to the control group.
Conclusion: Ramadan educational program had a positive impact with
reduction of hypoglycemic risk, HbA1c and LDL cholesterol. We would
recommend this program for patients with increased risk of hypoglycemia
during Ramadan fasting.
Disclosure:A.M. Tourkmani: None.
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Both long-term and short-term glycaemic control are associated with
micro- and macrovascular events - a DPV study on 152,121 patients
with type 2 diabetes
J.M. Hermann1,2, D. Crowther3, A. Melmer4, H.-P. Hammes5, A. Voll6,
R.W. Holl1,2, DPV initiative;
1ZIBMT, Ulm University, 2German Center for Diabetes Research (DZD),
München-Neuherberg, 3Sanofi-Aventis, Frankfurt, Germany, 4Medical
University of Innsbruck, Austria, 5University of Heidelberg, Mannheim,
6Diabetologische Schwerpunktpraxis Dres. Voll/Belleville, Traunstein,
Germany.

Background and aims: Poor glycaemic control is a risk factor for various
comorbidities in patients with type 2 diabetes (T2D). However, many
studies reported only weak associations between glycaemic control and
macrovascular complications. Whereas most studies assessed either long-
term or short-term glycaemic control, this study aimed to examine the
association between micro- and macrovascular events and both HbA1c
and blood glucose (BG) during office visits.
Materials andmethods:A cohort of 152,121 patients with T2D from the
German/Austrian Prospective DPV Registry was analysed. Data included
gender, age, and duration of diabetes as well as HbA1c and BG at baseline
visit (first documented visit). Multivariable logistic regression models
were used to assess the association between both HbA1c and BG (main
effects, interaction term) and the occurrence of stroke, myocardial infarc-
tion (MI), diabetic foot syndrome (DFS), and retinopathy. p-values <0.05
were considered significant (SAS 9.4).
Results: 52% of the patients were male. Median age (IQR) at baseline
visit was 68 (60, 77) years, duration of diabetes was 8 (3, 15) years.
Baseline HbA1c and BG were 7.1 (6.3, 8.5) % and 180 (137, 239) mg/
dl, respectively. 8.4/8.8/9.2% of the patients had a history of stroke/MI/
DFS. Retinopathy was diagnosed in 22.8% of those patients with eye
examination (n=73,468). 1.2/0.8/4.0/12.3% of the patients had a diagno-
sis of stroke/MI/DFS/retinopathy within the baseline year. As expected,
HbA1c significantly correlated with BG (Spearman correlation: rsp=0.51,
p<0.001). All four outcomes were significantly associated with HbA1c
and BG (all p<0.001), but the patterns of association differed. The figure
depicts estimated probabilities for the respective event in the year of the
baseline visit byHbA1c as a function of BG. Patients with high glycaemic
fluctuations (low HbA1c but high BG at office visit, or high HbA1c but
low BG at office visit) had a higher risk for stroke than patients with lower
glycaemic fluctuations. For MI and retinopathy, high glycaemic fluctua-
tions seemed to play a role primarily at low HbA1c levels, whereas a
higher risk for DFS was associated with high fluctuations at high
HbA1c levels.
Conclusion: We found BG measured during office visits, in addition to
HbA1c, to be associated with stroke, MI, DFS, and retinopathy in patients
with T2D. Despite measuring the same construct, both long-term and
short-term glycaemic control added to the prediction of micro- and
macrovascular events. This finding should be further investigated using
CGM data and taking into account other risk factors such as
dyslipidaemia, hypertension, genetics, or smoking.

Supported by: German Center for Diabetes Research (DZD), Sanofi-
Aventis
Disclosure: J.M. Hermann: None.
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Brain MRI abnormalities in patients with type 2 diabetes mellitus
B. Mankovsky1, N. Zherdova1, J. de Bresser2, G.-J. Biessels2;
1National Medical Academy for Postgraduate Education, Kiev, Ukraine,
2University Medical Center, Utrecht, Netherlands.

Background and aims: There is a growing body of evidence that brain
damage represents another diabetic complication. Changes of cerebral
structure and function could be attributed to the influence of the diabetic
metabolic milieu. However, the exact brain abnormalities that are associ-
ated with type 2 diabetes mellitus (T2DM) need to be further elucidated.
Therefore, the aim of this study was to investigate which abnormalities on
brain MRI are associated with T2DM.
Materials and methods: We examined 93 patients with T2DM without
history of prior cerebrovascular accidents (mean age 62.3±5.5 years, dia-
betes duration 9.7±6.7 years, BMI 32.5±10.4 kg/м2, HbA1c 8.1±1.3%)
and 18 healthy subjects who served as the control group (mean age 59.5
±5.7 years, BMI 29.1±4.0 kg/м2). All subjects were scanned on a 1.5T
MRI scanner. Intracranial volume (ICV), total brain (TBV), total cerebro-
spinal fluid (CSF), white matter (WM), grey matter (GM), peripheral
CSF, lateral ventricular (LV) and white matter hyperintensity (WMH)
volume were determined on the MRI scans automatically by kNN-
based probabilistic segmentation. Infarct volumes were manually seg-
mented. Volumes were expressed as % of ICV and numbers represent
percentages of ICV. Linear regression analyses adjusted for sex, age and
education level were performed.
Results: We found a lower TBV (78.8±2.13 vs. 81.3±1.98; p<0.05), a
lower WM volume (43.2±1.34 vs. 43.7±1.04%; p<0.05) and a lower GM
volume (35.4±2.25 vs. 37.5±2.02%; p<0.05) in patients with T2DM com-
pared to controls. Total CSF volume (21.2±2.13 vs. 18.7±1.98; p<0.05),
peripheral CSF volume (19.2±1.78 vs. 17.0±1.93%; p<0.05) and LV vol-
ume (2.0±0.91 vs. 1.7±0.71%; p<0.05) were higher in patients with
T2DM compared to controls. However, there were no statistically signif-
icant between group differences in WMH volume (0.16+0.18 vs.
0.12+0.13%) and infarct volume (0.2+0.56 vs. 0.03+0.13%). There was
a statistically significant negative correlation between longer diabetes
duration, on one side, and TBV and WM volume, on the other side. We
found a positive correlation between disease duration and LV volume,
WMH volume and total CSF volume.
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Conclusion: In our study we revealed structural brain abnormalities that
are associated with T2DM. These brain abnormalities could underlie the
cognitive deficits frequently observed in patients with T2DM.
Supported by: EFSD Collaborative Program “New Horizons”
Disclosure:B. Mankovsky: None.
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Association between structural brain abnormalities and cognitive
functioning in patients with type 2 diabetes mellitus
N. Zherdova1, B. Mankovsky1, J. de Bresser2, E. van der Berg2, G.-J.
Biessels2;
1National Medical Academy for Postgraduate Education, Kiev, Ukraine,
2University Medical Center, Utrecht, Netherlands.

Background and aims: Recent clinical and epidemiological studies re-
vealed an association between cognitive impairment, dementia, on the
one side, and type 2 diabetes mellitus (T2DM), on the other side.
However, the exact association between structural brain abnormalities
and cognitive functioning in patients with T2DM is still not entirely clear.
Therefore, the aim of this study was to investigate the association between
structural brain abnormalities and cognitive functioning in patients with
T2DM.
Materials and methods: We examined 93 patients with T2DM (mean
age 62.3±5.5 years, diabetes duration 9.7±6.7 years, BMI 32.5±10.4 kg/
м2, HbA1c 8.1±1.3%). All subjects did not have a history of cerebrovas-
cular accidents or depressive episodes. Cognitive functioning was
assessed by means of a standardized psychometric test battery covering
the domains Memory, Processing Speed and Executive functioning. All
cognitive tests were performed in the morning. There were no episodes of
hyperglycemia or hypoglycemia immediately before assessment of cog-
nitive functioning. All subjects were scanned on a 1.5T MRI scanner.
Intracranial volume (ICV), total brain (TBV), total cerebrospinal fluid
(CSF), whitematter (WM), greymatter, peripheral CSF, lateral ventricular
and white matter hyperintensity (WMH) volume were determined on the
MRI scans automatically by kNN-based probabilistic segmentation.
Infarct volumes were manually segmented. Volumes were corrected for
ICV. Pearson correlation tests were performed.
Results: We found statistically significant positive correlations between
WM, on one side, and theMemory score (r=0.214, p<0.05) and Executive
Functioning (r=0.216, p<0.05). Significant negative correlations were
found between Processing Speed, on one hand, and WMH (r=-0.22,
p<0.05), and total CSF (r=-0.236, p<0.05), on the other hand.
Moreover, Processing Speed positively correlated with TBV (r=0.236,
p<0.05). The correlations between domain scores and other brain volumes
did not reach the level of statistical significance.
Conclusion:Our analysis indicates thatWMvolume positively correlates
with the memory and executive functioning scores while the function of
processing speed was negatively affected by WMH and total CSF but
positively correlates with the total brain volume. These data could indicate
the presence of an association between the structural brain abnormalities
and cognitive impairments in patients with T2DM free of clinically sig-
nificant cerebrovascular disease.
Supported by: EFSD Collaborative Program “New Horizons”
Disclosure:N. Zherdova: None.

256
Effects of insulin degrading enzyme genetic variation on cognition
and brain structure in patients with type 2 diabetes
J. Huang;
Southeast University, Nanjing, China.

Background and aims: The dysfunctions of insulin degrading enzyme
(IDE) represent key mechanism underlying the insulin resistance associ-
ated with Alzheimer's disease (AD). Exploring the roles of genetic

variations of IED in brain structure and function will help to improve
our understanding of AD pathophysiology.
Materials andmethods:A total of 233 type 2 diabetic patients with mild
cognitive impairment (MCI) were employed, and they all had evaluations
cognitive function, structure and functional magnetic resonance imaging
(MRI) scans. Whole exome sequencing of IDE gene was also performed
and total of 11 common single nucleotide polymorphisms (SNPs) after
quality control were enrolled in further analysis. We explored the associ-
ations with IDE variations and brain volume and function.
Results: For brain structure, interactions were detected with thickness of
entorhinal cortex and both rs1887922 (β = -0.58, FDR-corrected
P = 0.035) and rs4646954 (β = -0.35, FDR-corrected P = 0.019), and
rs1887922 also associated with atrophy of parahippocampal (β = -0.54,
FDR-corrected P = 0.02). Subsequent haplotype-based analysis further
supported the association for the three mentioned SNPs and atrophy of
entorhinal cortex (P < 0.001). In the analyses for neural activity,
rs1832196 and rs1999764 showed negative connections with the activity
in the right posterior cingulated (RPCC) (β = -0.36 and -0.47, FDR-
corrected P = 0.016 and 0.038 respectively). Moreover, the more the
atrophy of parahippocampal, the more worse the general cognition (rho
= 0.36, P = 0.001) and memory (rho = 0.45, P < 0.001). The similar
association was also detected between RPCC activity and memory (rho
= 0.57, P < 0.001).
Conclusion: IDE play a role of in AD pathology partially by deteriorating
the brain atrophy and activity, whichmay represent a clinical biomarker to
predict the AD process.

Disclosure: J. Huang: None.
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Impaired beta cell adaptation to reduced insulin sensitivity and in-
creased insulin clearance explain glucose intolerance in mice with
deletion of GLP-1 and GIP receptors
A. Tura1, R. Bizzotto1, Y. Yamada2, Y. Seino3, B.A. Omar4, G. Pacini1,
B. Ahrén4;
1CNR Institute of Neuroscience, Padova, Italy, 2Department of
Endocrinology, Diabetes and Geriatric Medicine, Graduate School of
Medicine, Akita University, 3Kansai Electric Power Hospital, Osaka,
Japan, 4Department of Clinical Sciences, Lund University, Sweden.

Background and aims: It is known that the incretin hormones glucagon-
like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide
(GIP) contribute to insulin secretion after mixed meal or oral glucose
ingestion. However, the importance of the two incretin hormones for beta
cell function or insulin clearance in the absence of food or glucose inges-
tion is not known. We therefore evaluated the glucose, insulin and C-
peptide data after intravenous glucose administration in mice with double
genetic deletion of both GLP-1 and GIP receptors.
Materials and methods:Mice heterozygous for the deletion of both the
GIP receptor and GLP-1 receptor genes were generated from double
homozygous deletion mutant mice and used to yield double incretin re-
ceptor knockout (DIRKO) and wild-type (Wt) mice (both groups had
similar basal glucose 7.8±0.3 mmol/l; insulin 180±17 pmol/l and C-
peptide 198±15 pmol/l). After fasting for five hours, mice were anesthe-
tized and given a single injection of D-glucose solution (0.35 or 0.75 mg/
kg). Blood was sampled from the intraorbital retrobulbar sinus plexus at 0,
1, 5, 10, 20, 30 and 50 minutes and assayed for glucose, insulin and C-
peptide. The datawere modeled to calculate glucose tolerance (KG), acute
insulin response (AIR), beta-cell sensitivity to glucose (BCS), basal
(QUICKI) and dynamic (SI) insulin sensitivity, glucose effectiveness
(SG), insulin clearance and disposition index (SI x AIR).
Results: DIRKO mice had a severe glucose intolerance (see Table) hav-
ing higher AUC glucose despite higher insulin, and impaired QUICKI
and SI. Beta-cell response (AIR, BCS) tended to be higher in DIRKO, but
not significantly, i.e., not enough to adapt for the lower insulin sensitivity,
as mirrored by the lower disposition index. Also, insulin clearance was
21.4% higher in DIRKO (p=0.02). KG and SG were slightly lower in
DIRKO (p<0.049).
Conclusion: We conclude that DIRKO mice have glucose intolerance,
resulting from reduced insulin sensitivity, and also higher insulin clear-
ance, as well as inappropriately low beta-cell adaptation to the insulin
resistance. This shows that the incretin hormones may be of importance
not only for the beta-cell function but also for insulin clearance and more
generally for glucose tolerance.

Disclosure:A. Tura: None.
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Islet derived peptide YY (PYY) is a key player in regulation of beta
cell function and preservation of beta cell mass
P.R. Flatt1, D. Khan1, S. Vasu1, R.C. Moffett1, N. Irwin2;
1School of Biomedical Sciences, 2School of Pharmacy and
Pharmaceutical Sciences, Ulster University, Coleraine, UK.

Background and aims: The physiological significance of classical islet
peptide hormones including insulin, glucagon and somatostatin is
established. However, the role of non-classical islet regulatory peptides,
such as the gut hormone peptide YY (PYY) is unknown. Thus, although
PYY is recognised as an important appetite regulator in control of body
weight, possible involvement in beta-cell function and glucose homeosta-
sis has been largely discounted. In the present study we have examined
the effects of PYY(1-36) and PYY(3-36) on beta-cell function and pres-
ervation of beta-cell mass.
Materials and methods: Expression of PYY and NPY1, 2, 4 and 5
receptors were confirmed in rodent and human islet cells by real time
RT-PCR. Isolated mouse islets, rodent BRIN-BD11 and human 1.1B4
beta-cells were used to evaluate insulinotropic activity (n=8) of PYY
peptides (10-10 to 10-6 M). Further assessment of PYY mediated mecha-
nisms of insulin secretorymodulationwas carried out in BRINBD11 cells
(n=8). Acute effects of PYY(1-36) and PYY(3-36) on food intake, glu-
cose and insulin concentrations were examined in overnight fasted lean
mice (25 nmol/kg bw, ip, n=8). The influence of PYYon islet adaptions to
streptozotocin-induced (5 daily doses of 50 mg/kg bw, ip) insulin-
deficiency and hydrocortisone-induced (10 daily doses of 70 mg/kg bw,
ip) insulin resistance was assessed in C57BL/6 mice (n=6). Finally, direct
effects of PYY(1-36) and PYY(3-36) (both at 10-6 M) on beta-cell pro-
liferation and apoptosis was examined in BRIN BD11 and 1.1B4 beta-
cells (n=8).
Results: As expected, in vivo administration of PYY(3-36), but not
PYY(1-36), markedly (P<0.05) decreased food intake in overnight fasted
mice. Neither form of PYYaffected glucose disposal or insulin secretion
following a bolus injection in combination with 18 mmol/kg glucose.
However, both PYY(1-36) and PYY(3-36) inhibited (P<0.05 to
P<0.001) glucose (16.7 mM), alanine (10 mM) and GLP-1 (10-6 M)
stimulated insulin release from cultured rodent and human beta-cells, as
well as isolated mouse islets. This effect was linked to inhibition (P<0.05
to P<0.001) of alanine-induced enhancement of BRIN BD11 cell mem-
brane potential and [Ca2+]i, as well as GLP-1-induced elevations of
cAMP. C57BL/6 mice treated with multiple low-dose streptozotocin pre-
sented with severe (P<0.01) loss of beta-cell mass accompanied by nota-
ble increases (P<0.001) in alpha and PP cell numbers. In contrast,
hydrocortisone-induced insulin resistance substantially increased islet
number (P<0.01) and beta-cell mass (P<0.001). Immunoflourescent stain-
ing co-localisation studies revealed that streptozotocin decreased islet
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PYY co-localisation with PP (P<0.05) and somatostatin (P<0.001), whilst
hydrocortisone increased (P<0.05) PYY co-localisation with glucagon.
More detailed in vitro investigations demonstrated that both forms of
PYYaugmented (P<0.05 to P<0.01) human and rodent beta-cell prolifer-
ation and protected against streptozotocin induced cytotoxicity, to a sim-
ilar extent as GLP-1.
Conclusion: Both type 1 and type 2 diabetes are associated with de-
creased beta-cell mass. Taken together, these data highlight the therapeu-
tic potential offered by modulation of pancreatic islet PYY receptor sig-
nalling pathways for diabetes, by preserving or augmenting beta-cell mass
and function.
Disclosure:P.R. Flatt: None.
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Functional and molecular adaptation of intestinal L cells in mice
under high fat diet is associated to the preservation of alpha and beta
cell function and to normoglycaemia
R. Dusaulcy1, S. Handgraaf1, S. Skarupelova1, F. Visentin1, C. Vesin2,
M. Heddad-Masson1, J. Philippe1, Y. Gosmain1;
1Molecular Diabetes Laboratory, Division of Endocrinology, Diabetes,
Hypertension and Nutrition, University Hospital/Diabetes Center/
University of Geneva Medical School, 2Department of Cell Physiology
and Metabolism, University of Geneva School of Medicine, Geneva,
Switzerland.

Background and aims: Type 2 diabetes is characterized by insulin resis-
tance as well as alterations of insulin (beta-cell), glucagon (alpha-cell) and
GLP-1 (intestinal L-cell) secretions. The aim of the study is to identify
molecular and functional alterations of proglucagon cells and their roles in
diabetes.
Materials and methods: Transgenic mice (expressing the fluorescent
protein Venus in proglugacon-expressing cells) were submitted to a 16
weeks control Low Fat Diet (LFD) or to a High Fat Diet (HFD). 3 groups
were defined at the end of the study according to glycated hemoglobine:
LFD (3,90±0,05%) ; HFD mice with impaired glucose tolerance (I-HFD)
(4,00±0,04%) and HFD hyperglycemic mice (H-HFD) (4,9±0,10%). The
molecular and functional aspects are studied in vivo and ex vivo on alpha
and L-cells purified by FACS.
Results: I-HFD and H-HFD mice have the same weight gain,
hyperinsulinemia, and insulin resistance. However, insulin secretion stim-
ulation after an oral glucose load is maintained in I-HFD but strongly
altered in H-HFD. I-HFD mice are principally characterized by intestinal
L-cells molecular and functional adaptations. In response to glucose ga-
vage, GLP-1 secretion is strongly increased (Fold=6.97+/-1.54 for LFD
vs 44.86+/-7.93 for I-HFD) while the regulation of glucagon is preserved.
Glucagon and PC1/3 genes are increased in L-cells as well as GLP-1
content. By contrast H-HFD mice exhibit dysfunctional alpha-cells, with
an abolished response to glucose. Beta and L-cells numbers are increased
without improvement of their function. Administration of the GLP-1R
antagonist Exendin9-39 to I-HFD mice before a glucose gavage induces
alterations of glucagon secretion without changes of insulin and reduces
glucose tolerance (AUC=275.06+/-61,47 for I-HFD vs 699.38+/-112.03
mmol/l X min for I-HFD treated Ex9-39) leading to an increase of
glycated hemoglobin when chronically administered (3.73+/-0.08 for I-
HFD vs 3.95+/-0.06% for I-HFD treated Ex9-39).
Conclusion: These results highlight the crosstalk between endocrine L-
cells and pancreatic islets and show that a compensatory adaptation of L-
cells is implicated in the preservation of glucose homeostasis through the
control of pancreatic alpha cell function.
Disclosure:R. Dusaulcy: None.
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Themyokine irisin is released in response to saturated fatty acids and
enhances pancreatic beta cell survival and insulin secretion
N. Marrano1, A. Natalicchio1, G. Biondi1, R. Spagnuolo1, R.
Labarbuta1, A. Cignarelli1, P. Marchetti2, S. Perrini1, L. Laviola1, F.
Giorgino1;
1Endocrinology & Metabolic Diseases, University of Bari, 2Clinical and
Experimental Medicine, University of Pisa, Italy.

Background and aims: Skeletal muscle releases mediators that adjust
insulin secretion to the actual needs for appropriate peripheral glucose
utilization. Saturated fatty acids (SFA) affect pancreatic beta-cell function
and modulate expression of some cytokines in skeletal muscle. The aims
of this study were to explore the potential role of irisin, a secreted skeletal
muscle protein derived from cleavage of fibronectin type III domain-
containing protein 5 (FNDC5), in the communication between skeletal
muscle and beta-cells in response to excess SFA and its direct effects on
beta-cells survival and function.
Materials and methods: Rat L6 myotubes were cultured for 4 or 24 h
with 0.5 mM palmitate and the ability of conditioned media (respectively
PM4h and PM24h) to affect apoptosis, glucose-stimulated insulin secre-
tion (GSIS) and proliferation of INS-1E cells was explored. The effect of
SFA on irisin secretion was analyzed both in vitro and in vivo. In human
and rat beta-cell lines, as well as in human andmurine islets, the effects of
irisin on beta-cell apoptosis, insulin biosynthesis, GSIS and proliferation
were studied. Cell apoptosis was detected by caspase-3 cleavage and
cytosolic release of oligosomes. Insulin mRNA expression was evaluated
by qRT-PCR. Insulin and irisin secretion were measured by ELISA.
Proliferation was analyzed by BrdU incorporation assay.
Results:Conditionedmedium from rat L6myotubes exposed to palmitate
for 24 h (PM24h) exerted detrimental effects on INS-1E beta-cells by
increasing apoptosis, decreasing cell proliferation, and reducing GSIS
(p<0.05). By contrast, when INS-1E cells were incubated with condi-
tioned medium from myotubes exposed to palmitate for 4 h (PM4h),
apoptosismarkers were reduced (p<0.05). Treatment of rat myotubeswith
palmitate for 4 h resulted in increased FNDC5mRNA and protein content
and 3-fold higher irisin release in the culture medium (p<0.05). Short-
term exposure to palmitate also promoted release of irisin from human
myotubes. Mice fed a high fat diet showed a 2-fold increase in serum
irisin levels within 24 h compared to standard diet (p<0.05). Importantly,
the anti-apoptotic effect of the conditioned medium from PM4h was ab-
rogated when INS-1E cells were cultured in the presence of an irisin
neutralizing antibody (p<0.05). Finally, in human and rat pancreatic
beta-cell lines, as well as in human and murine primary pancreatic islets,
recombinant irisin prevented palmitate-induced apoptosis, by activating
AKT/Bcl2 signaling, and directly stimulated insulin biosynthesis, GSIS
and cell proliferation (p<0.05).
Conclusion: Myotubes-derived irisin emerges as a new player in the
communication between skeletal muscle and beta-cells in response to
short-term SFA challenge, since irisin can enhance GSIS, proliferation
and promote beta-cell survival.
Disclosure:N. Marrano: None.
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Diabetic ketoacidosis among type 1 patients on insulin pump therapy:
number of patients in the diabetes clinic modifies the association
S. Hoshina1,2, G.S. Andersen2, M.E. Jørgensen2, M. Ridderstråle2,3, D.
Vistisen2, H.U. Andersen2;
1Diabetes center, Tokyo Women's Medical University, Tokyo, Japan,
2Steno Diabetes Center A/S, Gentofte, 3Novo Nordisk A/S, Søborg,
Denmark.

Background and aims: In patients treated with insulin pump therapy
(continuous subcutaneous insulin infusion (CSII)), pump device malfunc-
tion or increased insulin demand may pose a risk of diabetic ketoacidosis
(DKA) because of smaller insulin depot with CSII. Treatment with CSII
should therefore be carried out in centres in which an experienced and
coordinated multidisciplinary team is available. We hypothesized that
high-volume CSII clinics might have lower rates of DKA compared to
small clinics. Therefore, we compared the incidence rates of DKA among
type 1 diabetes (T1D) patients on CSII vs. multiple daily injection (MDI),
and examined how the number of CSII patients in the diabetes clinic
affects the association between CSII use and DKA.
Materials andmethods:A total of 20.902T1Dpatients in theDanishAdult
Diabetes Database were followed for an average of 5.4 years. Outcome was
recurrent events of DKA and with CSII (yes/no) as the main exposure vari-
able. Poisson regression analyses with risk time as offset were used to com-
pare differences in rates of DKA between CSII vs MDI. Model 1 was unad-
justed. Model 2, was adjusted for age, sex, diabetes duration and previous
DKA events andmodel 3 was further adjusted for HbA1c level. Amodifying
effect of number of CSII patients in the clinic was tested.
Results: During 113.731 years of follow-up, 3.100 DKA events were reg-
istered (53 occurred among CSII patients). Patients on CSII were younger
(42.3 vs 47.9 years), a larger proportion was female (59% vs 43%), had a
slightly shorter diabetes duration (19 vs 21 y), and a lower HbA1c (61.9 vs
66.6 mmol/mol). There was no overall significant difference in the inci-
dence rate of DKA between patients with CSII compared to patients with
MDI (Model 3: RR 1.30, 95%CI: 0.97;1.76). However, the number of CSII
patients in the diabetes clinic modified the association between CSII and
DKA events (P=0.005). In clinics with more than 250 CSII patients, rates of
DKA events were lower among CSII users, while the opposite was true for
the smaller clinics (<250 pump users) (see figure).
Conclusion: Implementing a set-up equivalent to that seen in large dia-
betes clinics may ensure that CSII treatment does not lead to an increased
risk of DKA compared to MDI.

Disclosure:S. Hoshina: None.

262
Psychiatric medication use before and after the onset of type 1 dia-
betes in children and adolescents: a population-based cohort study
S. Fazeli Farsani1, H. Abdullah-Koolmees2, P.C. Souverein1, A. de
Boer1, A.K. Mantel-Teeuwisse1;
1Pharmacoepidemiology and Clinical Pharmacology, Utrecht University,
2Department of Clinical Pharmacy, Division Laboratory and Pharmacy,
University Medical Center Utrecht, Netherlands.

Background and aims: Several studies showed a bidirectional associa-
tion between type 2 diabetes and psychiatric disorders in adults. There is
limited information available about the association of type 1 diabetes
(T1D) and psychiatric disorders in children and adolescents. The aim of
this study is to assess the extent of psychiatric medication use before and
after the onset of T1D in children and adolescents compared with a ref-
erence cohort without T1D.
Materials and methods: A population-based cohort study was conduct-
ed in the Dutch PHARMO Record Linkage System. All children and
adolescents (<19 years) with at least two insulin dispensings between
1999 and 2009 were identified as a T1D cohort (N=925) and matched
by age and sex with an up to four times larger reference cohort (N=3591).
The period prevalences of psychiatric medication use (psycholeptics
(ATC code: N05) and psychoanaleptics (ATC code: N06)) were calculat-
ed by dividing the number of patients with at least one dispensing for
these medications by the number of patients available in the cohort during
that time. Prevalences were calculated from 5 years before until 5 years
after the onset of T1D (the index date in both cohorts) and stratified by
age, sex, and medication subgroup.
Results: The mean age of the study participants was 10.1 years and 51%
were boys. The 5-year prevalence of psychiatric medication use before the
index date was significantly higher in the T1D cohort than in the reference
cohort (7.2 vs. 4.7%, respectively, p=0.002). The same pattern was ob-
served for the period after developing T1D (10.4 vs. 7.9% in the T1D and
reference cohort respectively, p=0.015). In both cohorts adolescents (15-
19 years) and boys had higher prevalences of psychiatric medication use.
This increased prevalence of psychiatric medication use both before and
after the index date in the T1D cohort was mainly driven by an increased
use of psycholeptics (mainly anxiolytics).
Conclusion: Children with T1D were more likely to use psychiatric medi-
cation in the years before and after the onset of type 1 diabetes. This increased
use was mainly driven by anxiolytics both before and after onset of T1D.
Disclosure:S. Fazeli Farsani: None.

263
Falling all-cause mortality from the Yorkshire Register of type 1 di-
abetes in children and young adults
T.C. Evans-Cheung, H.J. Bodansky, R.G. Feltbower, R.C. Parslow;
University of Leeds, UK.

Background and aims: Data from the Yorkshire Register of Diabetes in
Children and Young Adults previously showed excess all-cause mortality
in individuals with type 1 diabetes (T1D) compared to the general popu-
lation. This cohort includes updated death data and has been analysed to
examine which factors increase mortality risk and if mortality has
changed over time.
Materials and methods: The cohort included under 15s (early onset)
diagnosed with T1D in Yorkshire from 1978 and individuals diagnosed
between 15 to 29 years (late onset) in West Yorkshire from 1991. Person
identifiers were linked to death certification data from the Office for
National Statistics (ONS). Standardised mortality ratios (SMRs) and sur-
vival curves were produced by sex, age at death, age and year of diagno-
sis, ethnicity and deprivation. SMRs used England and Wales population
death rates by 5-year age group and sex from 1978 to 2014. Deprivation
was classified using 2001 Townsend score by residence at diagnosis. A
classification algorithm derived ethnicity from full names.
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Results: Out of 6,209 individuals with 107,492 person-years of follow-
up, there were 233 deaths. The overall SMR was 4.3 (95% CI 3.8 - 4.9).
SMRs for males (4.4 (95% CI 3.8 - 5.2)) and females (4.0 (95% CI 3.2 -
5.2)) were similar. For ethnicity, 171 individuals from a white ethnic
origin had a non-significantly higher SMR compared to 11 South
Asians (7.8 (95% CI 6.7 - 9.0) vs. 4.0 (95% CI 2.2 - 7.3)). There was a
decreasing trend in SMR from the most to least deprived fifths (4.9 (95%
CI 4.0 - 6.0) vs. 1.9 (95% CI 0.8 - 4.2)). There was no significant differ-
ence in survival between early and late onset groups when analysis time
was set to age. However, the late onset group had a significant increased
rate of death for time since diagnosis. The SMR for those diagnosed
before 1980 with 20 years or more follow-up time (3.1 (95% CI 1.9 -
5.1)) was significantly higher than those diagnosed between 1990 to 1994
with 20 years or more follow-up time (0.7 (95% CI 0.3 - 1.4).
Conclusion: Our more recent data show lower mortality than previous
studies. Early onset T1D remains a significant risk factor for mortality.
However, age at death seemsmore important to risk of death than diabetes
duration, suggesting that factors associated with later life are the key
determinants driving risk of death. The decreasing trend in SMRs with
later years of diagnosis provides some evidence to suggest that mortality
has decreased over time.

Disclosure:T.C. Evans-Cheung: None.

264
Classifying diabetes by type 1 genetic risk shows autoimmune diabe-
tes cases are evenly distributed above and below 30 years of age
N.J.M. Thomas, S. Jones, M. Weedon, A. Hattersley, R. Oram;
Institute of Biomedical and Clinical Science, University of Exeter
Medical School, UK.

Background and aims: There is considerable controversy about the ex-
tent to which autoimmune mediated Type 1 diabetes (T1D) presents in
patients diagnosed older than 30 years. This is difficult to assess as auto-
antibodies are rarely measured in these individuals and clinical classifica-
tion is imprecise. We recently developed T1D-GRS and have shown T1D
is restricted to patients with a high T1D-GRS(>50th population TID-GRS
centile). We used T1D-GRS measurement to evaluate the contribution of
autoimmunity in diabetes diagnosed under 60 years in a cross-sectional
study of UK adults.
Materials and methods:We analysed the development of diabetes using
Kaplan-Meier estimates in 152,118 UK individuals from the UK
Biobank(age 30-60 years) in different deciles of T1D-GRS.
Results: There is an excess of diabetes in the top five deciles(3436)
compared to the bottom five deciles(2853)p<0.0001 consistent with
9.3% of the cohort having T1D. 48%(279/583) of T1D cases occur under

30 years where they contribute 75%(279/373) of all diabetes cases and
52%(304/583) T1D occurs aged 30-60 years contributing 5.1%(304/
5916) of all cases. These T1D cases were predominantly in the top
T1D-GRS decile(6.0% had diabetes vs 3.5% bottom T1D-GRS decile
p<0.0001). Patients diagnosed 30-60yrs with a GRS suggesting T1D
are diagnosed younger(41vs52 years p<0.0001), slimmer(body mass
index(BMI) 27vs32kg/m2p<0.0001) and progress more rapidly to
insulin(72%vs7% within one year p<0.0001).
Conclusion: T1D-GRS is a novel tool to investigate diabetes aetiology in
large cohorts without antibody measurement. T1D diabetes is evenly
distributed within the first six decades of life but after 30 years the in-
crease in Type 2 diabetes makes them harder to recognise and treat
correctly.
Disclosure:N.J.M. Thomas: None.
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Premature deaths from ischaemic heart disease in childhood and
young adult onset type 1 diabetes
H.J. Bodansky, T.C. Evans-Cheung, R.C. Parslow, R.G. Feltbower;
University of Leeds, UK.

Background and aims: Ischaemic heart disease (IHD) is a major cause of
death for individuals with type 1 diabetes (T1D). Age at onset of T1D and
risk of IHD death was assessed.
Materials and methods: The Yorkshire Register of Diabetes in Children
and Young Adults includes individuals diagnosed with T1D in Yorkshire
under 15 years (early onset) from 1978. From 1991, the register also
includes individuals diagnosed between 15 to 29 years (late onset) in
West Yorkshire. Personal identifiers were linked to Office for National
Statistics (ONS) death certification data. Underlying cause of death infor-
mation using International Classification of Diseases (ICD-10) coding
was validated by a specialist clinician. Standardised mortality ratios
(SMRs) were calculated using England and Wales population and IHD
death rates between 1978 to 2014 by 5-year age group and sex. Population
IHD deaths were classed by ICD-9 codes 410 - 414 between 1979 and
2000 and ICD-10 codes I20 - I25 from 2001. SMRs were calculated by
age at onset.
Results: The cohort included 6,209 individuals, with 107,492 person-
years of follow-up. Out of 233 deaths, 16 deaths had an underlying cause
due to T1Dwith IHD. Fourteen of these deaths (11males, 3 females) were
from the early onset group, where median age at death was 35.1. There
were only 2 deaths (both male) from the late onset group, where median
age of death was 43.2. The overall SMR for IHD deaths was 8.5 (95% CI
5.2 - 13.9). The SMR for the early onset group was 13.8 (95% CI 8.2
- 23.3) which is non-significantly higher than the SMR for the late onset
group (2.3 (95% CI 0.6 - 9.3)). The SMRs for time since diagnosis was
highest between 10 to 19 years for both the early and late onset groups at
116.1 (95% CI 48.3 - 278.9) and 3.2 (95% CI 0.4 - 22.5) respectively.
Conclusion: Death from IHD started to appear in patients from the
age of 20 years in the early onset group, suggesting that childhood
onset diabetes may result in premature death from this cause. Higher
mortality in patients with early onset T1D compared with patients
with later onset, suggests that childhood diabetes may result in un-
expectedly early vascular death.

Supported by: YRDCYP is funded by the Yorkshire and Humber
Paediatric Diabetes Network
Disclosure:H.J. Bodansky: None.

266
Diabetes-related mortality in Cameroonian children
G. Lemdjo, M. Dehayem, S. NgoUm,M. Etoa, A. Mbanya, E. Sobngwi,
J. Mbanya;
Faculty of Medecine and Biomedical Science of Yaounde, Cameroon.

Background and aims: Diabetes in children is associated with a very
high mortality rate in sub-Saharan Africa due to lack of early diagnosis

and limited access to quality health care for the majority of the children
involved. The aim of this study was to determine the mortality rate and
causes of death of childhood diabetes five years after the implementation
of a project providing free health care to all children living with diabetes
in Cameroon.
Materials and methods: During the period from October 2010 to
October 2015 we identified all cases of diabetic-related child deaths in
the project "Changing Diabetes in Children (CDIC)." This is a project that
offers free diabetes treatment to all children up to 18 years on entry, in
Cameroon. We analyzed the medical records of the children involved and
interviewed doctors / nurses and parents on the circumstances and possi-
ble causes of death.
Results: Five hundred twenty-eight children (277 boys, 251 girls)
were enrolled in the project over the study period. They had a mean
age of 16 ± 4 years and mostly had type 1 diabetes (97%). Fifty-
three deaths (10%) were recorded. The death rate ranged from 5 to
17.5% following the children's region. The main causes of death
were diabetic ketoacidosis (10 cases), infections (6 cases), hypogly-
cemia (4 cases), renal failure (5 cases). Forty-four deaths occurred
outside hospital setting. Some of the deaths due to ketoacidosis were
because of reduction of participation in the project substituting it for
indigenous medications or prayers.
Conclusion: Although in sharp decline with free care, the mortality rate
of diabetes in children is still very high in Cameroon because of the
environment, the behavior of the population but also the organization of
the health care system.
Disclosure:G. Lemdjo: None.

267
Mortality rates, causes of death and risk factors in a large cohort of
childhood onset of type 1 diabetes
D.R. Wasag1,2, J.W. Gregory2, C.M. Dayan2, J.N. Harvey3;
1Wrexham, Bangor, Wrexham Academic Unit, 2Diabetes Research
Group, Cardiff University, 3Wrexham Academic Unit, UK.

Background and aims: The aim of this study was to examine mortality
rates and causes of death among patients diagnosed with type 1 diabetes
before their 15th birthday in Wales.
Materials and methods: The BRECON childhood onset type 1 dia-
betes registry (n=3288), with diagnosis from 1979 to 2013 (captur-
ing 98% of all new cases from 1995), was used to investigate pat-
terns in cause-specific mortality. 43141 patient-years of diabetes
were analysed and 31 deaths were identified. Follow-up has been
defined as time from diagnosis until date of death, time an individ-
ual has moved away from Wales or date of censoring (25th
July 2015), whichever occurred first. 8.7% of our cohort was lost
to follow-up due to emigration.The observed number of deaths was
compared with number of deaths seen among different age groups
(adjusted by gender and underlying cause when appropriate) in
England and Wales, as reported by Office of National Statistics.
Poisson regression was used to compare mortality by socio-
economic status, family history of diabetes, age at diagnosis, size
of centre involved in diabetic care and gender.
Results: The overall standardised mortality ratio (SMR) was 3.16 (95%
CI 2.1-4.9), being highest in the age group 15-19 years, at 4.12 (95% CI
2.1-7.3). The largest number of deaths was attributed to diabetic
ketoacidosis (n=8), followed by accidental deaths (n=4) and suicide
(n=4). Increasing diabetes duration was associated with decreased mor-
tality (16% decrease for each year holding all other variables constant,
p-value <0.001).
Conclusion: Despite advances in diabetic treatment, type 1 diabetes is
still associated with higher mortality rates, particularly in the age during
transition from paediatric to adult care facilities. High mortality rates due
to suicide are particularly worrying.
Disclosure:D.R. Wasag: None.
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Mortality 15 years after diagnosis of type 1 and type 2 diabetes in
adults, with diabetes type defined by autoimmunity and C-peptide
M. Thunander1,2, M. Landin-Olsson1, H. Ekström2, S. Holmberg3,2;
1Endocrinology, Clinical Sciences, Lund University, 2Department of
Research and Development, Region Kronoberg, Växjö, 3Department of
Laboratory Medicine, Division of Occupational and Environmental
Medicine, Lund University, Sweden.

Background and aims: Most studies of adults classify diabetes by clin-
ical criteria, with largest risk of misclassification of autoimmune, or type
1, patients. We report preliminary results from 15-year follow-up of the
Diabetes Incidence in Kronoberg (DIK) 1998-2001 study where classifi-
cation was the best available, a combination of islet cell antibodies and C-
peptide. Guidelines have recommended more intensified treatment and
control of risk factors the past decades, which may have influenced prog-
nosis of diabetes.
Materials and methods: All adults, aged 18-100 years, with newly di-
agnosed diabetes during 3 years, in Kronoberg county (177 000 inhabi-
tants), were included. Statistics Sweden provided death dates, and one
population control each, matched for age, sex, and community of resi-
dence at baseline. Follow-up ended 20141231.
Results:At follow-up, 50.6% (814/1609) had died. Hazard ratio for death
among all patients was 1.34 (1.21-1.49) compared to the matched popu-
lation controls. In the type 2 group HR was 1.36 (1.23-1.51), and in the
type 1 group HR was 1.08 (0.63-1.84). Of the type 2 diabetes patients
52.4% (785/1497) had died vs 25.9% (29/112) of the type 1 patients,
(p< 0.0001). There were no gender differences, neither among type 2 (p
0.50) nor type 1 diabetes (p 0.33). Of the women 51.8% (404/780)had died;
and 49.5% (410/829) of the men (p 0.35). Mean survival time was 10.9
(10.6-11.2) in the type 2 group, and 13.9 (13.1-14.7) years in the type 1
group(p <0.0001). In type 2 diabetes the influence onmortality by BMIwas
about 5% (p <0.0001); for BMI and C-peptide together 16% (p <0.0001).
Conclusion: The risk of death within 15 years was increased with 30% in
diabetes patients compared to matched population controls. Mortality rate
among adults with type 2 diabetes was double that in type 1 diabetes, 50%
vs 26%, 15 years after diagnosis, without significant gender differences,
so a diagnosis especially of type 2 diabetes still carries a substantial risk
regarding overall mortality. BMI influenced mortality risk in type 2, but
not in type 1 diabetes.
Supported by: The Kamprad Family Foundation and Region Kronoberg
Disclosure:M. Thunander: None.
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Rates and causes of death in adult patients with diabetes
S. Ioacara1,2, C. Guja1,3, D. Stegaru3, F. Cojocaru2, A. Gutan2, A.
Reghina1,2, O. Georgescu1,2, S. Martin1,2, A. Sirbu1,2, S. Fica1,2;
1“Carol Davila” University of Medicine and Pharmacy, 2“Elias”
University Emergency Hospital, 3“I. Pavel” Outpatient clinic,
Bucharest, Romania.

Background and aims: To study the age and sex dependent rates and
causes of death in a Romanian diabetes cohort as compared with the
general population.
Materials and methods:All adult (20-64 years) patients receiving a free
diabetes prescription in a major urban area during 2001-2008 were in-
cluded and followed up for death until December 31st, 2011. Rates (per
1000 person-years) and standardized mortality rates (SMR) against gen-
eral population (data from the National Institute of Statistics) were calcu-
lated based on age bands of 5 years for all-cause, and 15 years for 5, and
then 18 specific causes of death. Years lost due to diabetes were computed
assuming general population mortality rates for ages under 20 and above
65 years.
Results: During the 11 years study period, 49275 diabetes patients
(49.1% women), mean age at screening 53±8.8 years contributed

297370 person-years of follow-up and 5053 deaths. Mortality rates for
women by age groups were: 20-24 years - 1.79 (SMR 5.6 CI95% 0.8-
39.9), 25-29 - 6.9 (SMR 14.8 CI95% 8.4-26.1), 30-34 - 5.1 (SMR 7.9
CI95% 4.7-13.3), 35-39 - 4.7 (SMR 4.3 CI95% 2.8-6.8), 40-44 - 5.7
(SMR 2.9 CI95% 2.1-4.0), 45-49 - 8.3 (SMR 2.4 CI95% 2.0-2.9), 50-
54 - 8.8 (SMR 1.8 CI95% 1.6-2.0), 55-59 - 14.1 (SMR 1.9 CI95% 1.7-
2.0), 60-64 - 20.1 (SMR 1.8 CI95% 1.6-1.9). Mortality rates for men by
age groups were: 20-24 years - 4.9 (SMR 5.7 CI95% 1.8-17.6), 25-29
- 3.5 (SMR 3.2 CI95% 1.5-6.7), 30-34 - 7.1 (SMR 4.2 CI95% 2.9-6.1),
35-39 - 6.1 (SMR 2.3 CI95% 1.7-3.2), 40-44 - 9.1 (SMR 1.8 CI95% 1.5-
2.2), 45-49 - 12.8 (SMR 1.5 CI95% 1.3-1.7), 50-54 - 17.2 (SMR 1.4
CI95% 1.3-1.5), 55-59 - 23.3 (SMR 1.3 CI95% 1.3-1.4), 60-64 - 32.5
(SMR 1.3 CI95% 1.2-1.3). Major (and detailed 18) causes of death mod-
ified rates and SMR and were represented by cardiovascular diseases
46.2% (vs. 36.1% general population, p<0.001), cancer 22.3% (vs.
28.0% general population, p<0.001), diabetes 8.2% (vs. 0.9% general
population, p<0.001), renal failure 2.1% (vs. 0.7% general population,
p<0.001) and others 21.2% (vs. 34.3% general population, p<0.001).
Life years lost due to diabetes at age 20-25 years were 6.8 years for
women (1.9 years at age 50-54 years) and 5.3 years for men (1.4 years
at age 50-54 years).
Conclusion:Mortality rates increased, while mortality ratios (diabetes vs.
general population) decreased with age. Men had higher mortality rates,
but women had higher mortality ratios in gender analysis. Combined
cardiovascular diseases and cancer were responsible for 68.5% of all
causes of death (vs. 64.1% in general population, p<0.001). Each day,
diabetes patients aged 20-25 years lost 197 minutes of life due to diabetes
in women and 172 minutes in men.
Disclosure:S. Ioacara: None.
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Mortality rates in elderly patients with diabetes
C. Guja1,2, D. Stegaru1, O. Bradescu2, C. Ionescu-Tirgoviste1,2, S. Fica3,
S. Ioacara1,3;
1Diabetes, Nutrition and Metabolic Diseases, "Carol Davila" University
of Medicine and Pharmacy, , 21st Clinic of Diabetes, National Institute of
Diabetes, Nutrition and Metabolic Diseases, 3Endocrinology and
Diabetes, “Elias” University Emergency Hospital, Bucharest, Romania.

Background and aims: Many studies reported higher mortality rates in
patients with diabetes compared with the general population. However,
few data are available regarding mortality in elderly diabetes subjects,
some suggesting that better care of diabetes subjects in this age group
could represent a survival advantage. The aim of this study was to inves-
tigate mortality rates in a cohort of elderly patients with diabetes as com-
pared with the general population.
Materials and methods: All diabetes patients aged 65 years or older
residing in a major urban area were included and followed up for death
until December 31st, 2011. Baseline was defined as the date of first avail-
able free diabetes prescription received between January 2001 and
December 2008. Mortality rates (per 1000 person-years) and standardized
mortality rates (SMR) were calculated in 5 years age bands, with ≥85
years as the last analysed age interval. For comparison, general population
mortality data was available from the National Institute of Statistics.
Results: There were 29784 diabetes patients (58% women), mean age at
screening 72.1±5.1 years, contributing 194828 person-years of follow-up
and 13013 deaths. Mortality rates and SMR for women were: 65-69 yrs.
- 28.88 (CI95% 26.41-31.59) / SMR 1.55 (CI95% 1.41-1.69), 70-74 yrs.
- 44.31 (CI95% 42.27-46.45) / SMR 1.34 (CI95% 1.28-1.41), 75-79 yrs.
- 65.47 (CI95% 62.86-68.21) / SMR 1.11 (CI95% 1.06-1.16), 80-84 yrs.
- 98.41 (CI95% 93.86-103.17) / SMR 0.92 (CI95% 0.88-0.96), ≥85 yrs.
- 133.13 (CI95% 124.72-142.11) / SMR 0.61 (CI95% 0.57-0.65). For
men, the corresponding data were: 65-69 yrs. - 43.35 (CI95% 39.78-
47.23) / SMR 1.16 (CI95% 1.06-1.26), 70-74 yrs. - 60.53 (CI95%
57.67-63.54) / SMR 1.12 (CI95% 1.06-1.17), 75-79 yrs. - 76.90
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(CI95% 73.49-80.47) / SMR 0.94 (CI95% 0.90-0.99), 80-84 yrs. - 109.05
(CI95% 103.32-115.11) / SMR 0.86 (CI95%0.81-0.91), ≥85 yrs. - 124.06
(CI95% 114.0-135.01) / SMR 0.54 (CI95% 0.50-0.59). Major causes of
death were cardiovascular diseases 66.4%, cancer 15.4%, diabetes 6.0%,
renal failure 1% and others 11.2%.
Conclusion: As expected, crude mortality rates are higher in males than
females. However, the higher SMR in women for each age group suggest
that diabetic women are exposed at a higher risk than men. After the age
of 80 years in females and 75 years in males, diabetes seems to become a
“protective” factor for mortality. Possible explanations could be a specific
protective genetic background, more frequent medical monitoring and
intensive multifactorial treatment of various cardiovascular risk factors
in this population.
Disclosure:C. Guja: None.
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Mortality trends over time in patients with incident type 2 diabetes
and controls
T. Andersson1,2, P. Hjerpe3, A.C. Carlsson4, P. Wändell4, K. Manhem5,
K. Bengtsson Boström3;
1Närhälsan Norrmalm Health Centre, Skövde, 2Department of Public
Health and Community Medicine/Primary Health Care, Institute of
Medicine, Sahlgrenska Academy, University of Gothenburg, 3Närhälsan
R&D Centre Skaraborg Primary Care, Skövde, 4Division of Family
Medicine, Department of Neurobiology, Care Sciences and Society,
Karolinska Institutet, Stockholm, 5Department of Molecular and
Clinical Medicine, Institute of Medicine, Sahlgrenska Academy,
University of Gothenburg, Sweden.

Background and aims: Mortality rates have decreased in the general
population in Sweden and otherWestern countries during the last decades.
Knowledge is limited about temporal trends in mortality of patients with
incident type 2 diabetes compared with the general population. The aim of
this study was to study long-term trends of mortality compared to the
general population among patients with debut of incident type 2 diabetes
in 1991-1997 and in 1998-2004.
Materials and methods: The Skaraborg Diabetes Registry (SDR) was
active 1991-2004 and includes patients with prospectively clinically di-
agnosed diabetes after investigation mainly in primary care, of which 7
465 patients with incident type 2 diabetes. Using data from Statistics
Sweden, 37 291 randomly selected controls from the general population
were matched according to sex, age, calendar year and municipal (up to 5
controls per patient). The patients and controls were followed until emi-
gration, death or 31December 2014 using data from the Swedish National
Cause of Death Register. Survival analysis was done using Kaplan-Meier
curves and Cox regression.
Results: Patients in the 1991-1997 cohort (n=4 363) were older when
diagnosed with type 2 diabetes than in the 1998-2004 cohort (n=3 102)
(66.0 years vs 63.0 years, p<0.001), had higher first registered systolic BP
(148.5 mmHg vs 143.9 mmHg, p<0.001), higher first registered diastolic
BP (82.3 mmHg vs 79.9 mmHg, p<0.001), higher first registered HbA1c
(6.6 vs 6.4, p<0.001), lower first registered BMI (29.1 vs 30.1, p<0.001)
and lower proportion of smokers (16.2% vs 17.4%, p<0.001). The sex
distribution was similar in the cohorts (male sex 53.2% vs 53.8%;
p=0.59). In the 1991-1997 diabetes cohort 3 089 deaths (70.8%) occurred
during 54 836 person-years of follow up, and in the control group 13 199
deaths (60.6%) in 297 840 person-years. In the 1998-2004 diabetes cohort
1 275 deaths (41.1%) occurred during 35 733 person-years, and in the
control group 5 342 deaths (34.5%) in 181 781 person-years. See graph
for Kaplan-Meier survival curves. HR for all-cause mortality among pa-
tients vs controls in the 1991-1997 cohort was 1.37 (95% CI 1.32-1.42,
p<0.001) and 1.22 (95% CI 1.14-1.29, p<0.001) in the 1998-2004 cohort
when adjusted for sex and age.
Conclusion: The risk estimates for all-cause mortality compared with the
Swedish general population was lower for patients in the SDR with debut

of type 2 diabetes in 1998-2004 than in 1991-1997. The difference could
be influenced by dissimilarities in baseline characteristics.

Supported by: Närhälsan R&D Skaraborg, The Skaraborg Institute R&D,
Skaraborg R&D Council
Disclosure:T. Andersson: None.
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The combined effect of adiponectin and resistin on all-causemortality
in patients with type 2 diabetes: evidence of synergism with abdom-
inal adiposity
L. Ortega Moreno1, O. Lamacchia2, A. Fontana1, M. Copetti1, L.
Salvemini1, C. De Bonis1, M. Cignarelli2, V. Trischitta3, C. Menzaghi1;
1Research Unit of Endocrinology, IRCCS, San Giovanni Rotondo, 2Unit
of Endocrinology, University of Foggia, 3Department of Experimental
Medicine, Sapienza University of Rome, Italy.

Background and aims: The combined effect of serum adiponectin and
resistin levels on all-causemortality in patients with type 2 diabetes (T2D)
has never been studied. We investigated such joint effect and its possible
modulation by several demographic and clinical conditions.
Materials and methods: Patients with T2D from the Gargano Mortality
Study (GMS; N = 895, follow-up = 10.5±3.7 years; 290 events) and the
Foggia Mortality Study (FMS; N = 519, follow-up = 7.1±2.5 years; 140
events) were examined.
Results: In both studies, each SD increase of log-adiponectin [HRs; 95%
CI = 1.38 (1.23-1.55); p = 4.30*10-8 and 1.59 (1.32-1.91); p = 1.22*10-6,
in GMS and FMS, respectively] and log-resistin [(HRs; 95% CI = 1.42
(1.27-1.59); p = 6.81*10-10 and 1.37 (1.17-1.59); p = 8.28*10-5, in GMS
and FMS, respectively], were associated with all-cause mortality. Since,
no difference in effect sizes, across the two studies were observed (p
values for within-study heterogeneity = 0.22 and 0.73 for adiponectin
and resistin, respectively), GMS and FMS were pooled. In the whole
sample, both adipokines were associated with death, independent of each
other and of several additional covariates (p values ranging from 0.01 to
4.6*10-12). No adiponectin-by-resistin interaction was observed (p =
0.40), thus pointing to an additive effect of the two adipokines. To get
deeper insights on such joint effect, the pooled sample was stratified
according to relatively high and low adiponectin and resistin levels (i.e.
above or below the median value). Four groups were obtained: low/low,
high/low; low/high and high/high adiponectin/resistin levels named as
group 1, 2, 3 and 4, respectively. As compared to group 1, the HRs
(95% CI) for all-cause mortality were 1.81 (1.33-2.47), 1.97 (1.44-2.69)
and 3.02 (2.26-4.03), in group 2, 3 and 4 (p < 0.0001 for all). These
analyses confirm that the two adipokines exert an additive effect in shap-
ing the risk of all-cause mortality. We then tested whether the highly
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increased mortality risk in group 4 vs. group 1 was modulated by syner-
gistic interaction with various demographic and clinical features (i.e. sex,
age at recruitment, smoking habits, BMI, waist circumference, HbA1c,
diabetes duration, eGFR, albuminuria and ongoing treatments). Among
all these possible modifiers, only waist circumference turned out to act as
such, with the increased risk in group 4 vs. group 1, being significantly
more pronounced in individuals with relatively low waist circumference
values (HR = 2.97 (1.80-4.91) vs. 1.58 (1.01-2.47), p for HR heteroge-
neity = 0.03).
Conclusion: This is the first study reporting an additive independent
effect of increased adiponectin and resistin on all-cause mortality in pa-
tients with T2D. Such additive effect is modulated by abdominal adipos-
ity. Further studies will tell if adding these two adipokines to already
available prediction tools is useful in improving prediction ability of mor-
tality rate in patients with T2D.
Supported by: EFSD/Pfizer
Disclosure:L. Ortega Moreno: None.
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Impact of type 2 diabetes on life expectancy and cause-specific mor-
tality in white, South Asian and black patients
M.K. Rutter1,2, A.K. Wright3, E. Kontopantelis4, N. Sattar5, D.M.
Ashcroft3;
1Centre for Endocrinology & Diabetes, Institute of Human Development,
University of Manchester, 2Manchester Diabetes Centre, 3Manchester
Pharmacy School, 4Institute of Population Health, Manchester, 5Institute
of Cardiovascular & Medical Sciences, University of Glasgow, UK.

Background and aims: Little is known about the impact of diabetes on
life-expectancy and cause-specific mortality in people with type 2 diabe-
tes (T2D) across different ethnic groups. Therefore, we aimed to assess
these outcomes in White, Black and South Asian people.
Materials and methods: We used linked electronic health records from
the UKClinical Practice Research Datalink (CPRD) to identify cohorts of
187,968 incident T2D patients from 1998-2015 and 908,016 age- and
gender-matched controls without diabetes from the same general practices
in England. We used abridged life tables to estimate life expectancy, and a
flexible parametric survival model to quantify all-cause mortality associ-
ated with T2D. A competing risk model was used to calculate ethnic
differences in cause-specific mortality rates in T2D patients adjusting
for age, gender, patient-level deprivation and calendar year.
Results:We observed 40,286 deaths in T2D patients and 181,338 deaths
in those without diabetes; resulting in crude mortality rates of 42.7/1,000
person years and 19.5/1,000 persons years, respectively. Type 2 diabetes
was associated with a two-fold higher risk of death compared to patients
without diabetes; adj HR 2.17 (95% CI:2.15-2.20). White patients with
T2D observed the greatest difference in life expectancy compared to
White patients without diabetes; a reduction of 7.1 years for men and
7.7 years for women (Figure). A loss of between 1.3-2.4 years was ob-
served for South Asian and Black patients with T2D. Paradoxically, older
South Asian men and women with T2D had up to 1 year longer life
expectancy compared to South Asian people without T2D (Figure). The
leading causes of death in patients with T2D were similar across ethnic
groups: cardiovascular disease, cancer and respiratory disease. However,
when compared to Whites with T2D, South Asians with T2D had lower
adjusted risks for mortality from cardiovascular (HR 0.47 [95% CI:0.40-
0.55]), cancer (HR 0.53 [95%CI:0.45-0.64]) and respiratory diseases (HR
0.58 [95% CI:0.46-0.73]). Lower risks for these outcomes were also seen
in Blacks with T2D compared to Whites with T2D (adj HRs: 0.84 [95%
CI:0.72-0.99]; 0.85 [95% CI:0.79-0.91] and 0.70 [95% CI:0.53-0.92]
respectively).
Conclusion: The development of T2D has a greater impact on life expec-
tancy in Whites than South Asian or Black patients. This may be partly
explained by lower mortality risks from cardiovascular, cancer and

respiratory diseases in these minority ethnic groups with T2D. The expla-
nation for the apparent extended life expectancy associated with diag-
nosed T2D in older South Asians with T2D is uncertain and requires
further investigation.

Supported by: Diabetes UK
Disclosure:M.K. Rutter: Employment/Consultancy; Consultant: Roche
Diabetes Care GmbH, Consultant: Cell Catapult. Grants; Novo Nordisk.
Stock/Shareholding; Modest stock holding: GSK. Other; Educational
grants: Novo Nordisk and MSD.
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Muscle mass decline as a significant risk factor for type 2 diabetes
development in middle-age subjects during the prospective
1000PLUS cohort study
K. Maliszewska1, J. Goscik2, L. Szczerbinski1, A. Citko3, M.
Paczkowska3, M. Niemira3, E. Adamska3, M. Ciborowski3, A.
Kretowski1, M. Gorska1;
1Clinical Department of Endocrinology, Diabetology and Internal
Medicine, 2Centre for Experimental Medicine, 3Clinical Research
Centre, Medical University of Bialystok, Poland.

Background and aims: Muscle is the primary tissue contributing to
whole-body insulin-mediated glucose disposal. Studies indicate that
age-associated loss of muscle mass begins at the fifth decade of life and
up to 50% of muscle may be lost by the age of 90. It is also known that
sarcopenia may be an important factor in insulin resistance and basal
metabolic rate decrease. Aim of our study was to investigate risk factors
associated with type 2 development in middle-age (mean 47 yrs old)
subjects during the 5-year prospective observational cohort study.
Materials and methods: For the 1000 PLUS cohort study we have re-
cruited 1,119 subjects (763 overweight/obese, 356 with normal BMI, who
underwent oral glucose tolerance test, anthropometric measurements and
body composition analysis by bioimpedance method. Serum insulin and
plasma glucose were measured from fasting blood samples to calculate
HOMA-IR.
Results: During the follow up period type 2 diabetes was diagnosed in
7.4% subjects, impaired fasting glucose in 37.7% and impaired glucose
tolerance in 9.3% in the studied group. Logistic regression models adjust-
ed for age at the second visit were constructed in order to determine a set
of features enabling prediction of type 2 diabetes development. Among
others, changes in: glucose concentration, visceral fat tissue volume,
HOMA-IR level, muscle mass were chosen as potential predictors and
included in models. Features, which showed to have statically significant
impact on DMt2 were taken for further investigation. Since, it was highly
probable, that some of the selected features are somehow dependent, i.e.
redundant, a set of independent variables was extracted. The constructed
feature set comprised of: change in HOMA-IR level (OR=1.86, p-val-
ue<0.01), change in muscle mass (OR=0.60, p-value<0.03). Aiming at
validation of prediction capability using selected attributes, the Support
Vector Machines classifier and Leave-One-Out cross-validation proce-
dure was applied yielding 91.92% classification accuracy.
Conclusion: The reduction of muscle mass is an independent (of change
in HOMA-IR) risk factor for diabetes type 2 in the middle-age subjects. It
would be reasonable to conduct studies to determine the effectiveness of
exercise interventions required to improve muscle mass and glucose me-
tabolism in terms of the risk of type 2 diabetes.
Disclosure:K. Maliszewska: None.
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Indicators of visceral adiposity as predictors of metabolic syndrome
in population of Vojvodina Province in Serbia
B. Vukovic, D.S. Popovic, E. Stokic, M. Mitrovic, D. Tomic-Naglic, D.
Benc, T. Icin, B. Ilincic, B. Kovacev-Zavisic;
Clinical Center of Vojvodina, Novi Sad, Serbia.

Background and aims:Metabolic syndrome (MS) represents a cluster of
cardiovascular risk factors including central obesity, impaired fasting glu-
cose, dyslipidemia and arterial hypertension. The basic feature responsi-
ble for the arise of disorders characteristic for MS is accumulation of
visceral adipose tissue followed by development of insulin resistance.
Over the last few years, much efforts have been given in search for simple

and inexpensive indicator of body`s visceral adipose tissue quantity and
various equations were made, serving up with simple and widespread
used anthropometrical and laboratory parameters. Aim of our study is to
test the value of some of these equations against traditional
anthropometrical parameters, most frequently used for the assessment of
visceral adiposity, in prediction of MS in outpatient clinic based study
group.
Materials and methods: Cross-sectional study conducted at our clinic
has included 1321 individuals. The sample was chosen from outpatient
cohort of consecutively examined individuals, based on facts that partic-
ipants were not self-reporting existence of any severe acute or chronic
illness or use of any anti-diabetic, lipid-lowering or antihypertensive ther-
apy. All participants underwent a measurement of waist circumference
(WC), body height (BH), body weight, BP and sagittal abdominal diam-
eter (SAD), bioelectrical impedance analysis for determination of total
body`s fat percentage (fat%) and blood sampling for analysis of blood
glucose and lipids. Based on the published formulas we have calculated
BMI, visceral adiposity index (VAI) and lipid accumulation product
(LAP). For diagnosis of MS we have used NCEP ATP III criteria. In
testing of predictive value of different visceral adiposity indicators we
have used Receiver Operating Characteristic (ROC) curves and compar-
ison of derived areas under curve (AUC).
Results: 52.61% of participants were males. Median age was 47 (18-67)
for males and 42 (18-65) for females. According to BMI calculation there
was 0.14% underweight, 27.20% normal weight, 40.86% overweight and
31.80% obese males, and 0.32% underweight, 21.57% normal weight,
18.53% overweight and 59.58% obese females. MS was present in
55.11% males and 45.85% females. In both genders, we have tested the
predictive value, in function of detecting MS, of the following visceral
adiposity indexes: BMI, WC to BH ratio (WBHR), SAD to BH ratio
(SADBHR), fat%, VAI and LAP. In males, predictive performances were
ordered in the following way: LAP, WBHR, SADBHR, BMI, VAI, fat%
(AUC: 0.802, 0.745, 0.730, 0.729, 0.647, 0.597, respectively). Direct
comparison has shown that AUC for LAP was significantly greater than
AUC for BMI, WBHR, SADBHR, fat% and VAI (p: 0.0003, 0.0023,
0.0004, <0.0001, <0.0001, respectively). In females, predictive value per-
formances were ordered in this way: LAP,WBHR, BMI, VAI, SADBHR,
fat% (AUC: 0.857, 0.758, 0.740, 0.712, 0.698, 0.671, respectively).
Further analysis has shown significantly greater AUC of LAP in compar-
ison toAUC for BMI,WBHR, SADBHR, fat% and VAI (p<0.0001 for all
parameters).
Conclusion: LAP shows the best predictive performance in detecting
MS, especially in women. These results appear unexpected, since LAP
requires less inputs for calculation than VAI does. As expected, total
body`s fat percentage shows the poorest predictive performance, which
is somehow expected, since it gives no information on distribution of
adipose tissue.
Supported by: B. Vukovic: None.
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Prevalences of different body composition phenotypes with aging and
its changes after 4 years follow-up in Koreans
H.-K. Kim1, C.-H. Kim2, S. Bae1, E. Kim1;
1Health Promotion Center, Asan Medical Center, Seoul, 2Internal
Medicine, Soon Chun Hyang University Hospital, Bucheon, Republic
of Korea.

Background and aims: Obesity is well known to be associated with
metabolic disorders, but recently sarcopenia has attracted increasing at-
tention. However, the complex interplay of changes in fat mass and mus-
cle mass associated with aging are not well understood. We aimed to
examine the prevalence and clinical significance of complex body com-
position phenotypes.
Materials andmethods:The study population comprised 18,558 Korean
subjects aged 21-60 years who received regular health checkups during
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2007-2010 and followed during 2011-2014 in Health Screening and
Promotion Center of Asan Medical Center. Participants were stratified
by body composition checked by bioimpedence analysis. Body compo-
sition phenotypes were divided into 4 groups; low muscle mass with low
fat mass (LM/LF), high muscle mass with low fat mass (HM/LF), low
muscle mass with high fat mass (LM/HF), and high muscle mass with
high fat mass (HM/HF).
Results: Prevalences of each phenotype were 32% for LM/LF, 18% for
HM/LF, 18% for LM/HF, and 32% for HM/HF. With increasing age, the
prevalences of HM/LF and HM/HF decreased, but that of LM/HF in-
creased for men, and the prevalence of LM/LF was decreased, but those
of LM/HF and HM/HF were increased for women. HM/LF groups had
lower prevalences of diabetes and hypertension, higher HDL-cholesterol,
lower LDL-cholesterol, triglyceride levels, and hsCRP than LM/HF
groups in both sexes. After 4 years follow-up, one third of LM/LF group
changed into LM/HF group and two third of LM/LF group remained in
the same group. HM/LF group became to LM/LF (25%), HM/LF (30%),
LM/HF (21%), and HA/HF (24%) groups. Most of the LM/HF group
remained in the same group. One third of HM/HF group was changed
to LM/HF group and two third of HM/HF group was stayed in the same
group. When we compared the HM/HF-to-LM/HF changed group with
HM/HF stayed group, prevalence of type 2 diabetes was higher in HM/
HF-to-LM/HF group (22%) than in HM/HF stayed group (16%) in men
although plasma fasting glucose and HbA1c were not different at baseline
between the two groups.
Conclusion:With increasing age, fat mass tended to increase in both men
and women, and loss of muscle mass was prominent in men. Loss of
muscle mass was associated with higher prevalence of diabetes in men
after 4 years follow-up.
Disclosure:H. Kim: None.
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Aging trajectories of obesity and body composition in south Asians
and whites: a longitudinal analysis from the Whitehall II study
A.G. Tabák1,2, A. Hulmán3,4, E.J. Brunner2, D.R. Witte3,4, T.N.
Akbaraly2,5, M. Kivimaki2;
11st Department of Medicine, Semmelweis University Faculty of
Medicine, Budapest, Hungary, 2Department of Epidemiology and
Public Health, University College London, UK, 3Department of Public
Health, Aarhus University, 4Danish Diabetes Academy, Odense,
Denmark, 5U 1198, Inserm, Montpellier, France.

Background and aims: South Asians have increased fat mass for a given
body mass index (BMI), but there is limited information on ethnic differ-
ences in age-related changes of body composition, a factor that may
explain the higher risk of type 2 diabetes in south Asians compared to
whites with the same BMI. To address this limitation, we investigated
ethnic differences in aging trajectories of BMI, waist circumference
(waist), fat mass, and fat free mass.
Materials and methods: In this longitudinal cohort study of British
adults with 5-yearly clinical examinations (n=159/4939 south Asian/
white, age 50-74 years at baseline), the 11-year (between 2002-2013)
age-related trajectories of BMI, waist circumference, fat mass, and fat free
mass (based on bioimpedance using the Tanita TBF-300 body composi-
tion analyser) were fitted for south Asians and whites who remained free
of diabetes.
Results: South Asians had similar BMI and fat mass as whites, but their
waist circumference and fat-free mass were lower (mean±SD; 90.3±11.9
vs. 87.7±10.7 cm, 56.8±9.9 vs. 48.3±8.2 kg, p<0.01) at baseline.
According to age and sex-adjusted mixed-effects models, south Asians
had a non-significantly decreasing BMI trajectory from 26.3[SE 0.4] to
25.7[0.4] kg/m2 between ages 50 and 80, while in whites BMI increased
from 26.2[0.08] to 26.6[0.08] kg/m2 (p for slope difference 0.026). Waist
circumference was 1.7[0.9] cm smaller among south Asians and increased
with age both in south Asians and whites. Fat mass followed parallel

quadratic trajectories in both ethnicities with 1.7[0.6] kg lower values
among south Asians. Fat free mass was 6.0[0.5] kg lower among south
Asians at age 65 and decreased 0.4[0.2] kg faster per decade. Adjustment
for physical activity, dietary habits, and social grade had no major effects
on these ethnic differences.
Conclusion: In contrast to whites, no age-related increase was observed
in BMI trajectories in south Asians. However, they had a faster decline in
fat-free mass (including muscle and bone tissues) that may contribute to
adverse metabolic outcomes and increased risk of diabetes.
Supported by: MRC, BHF, NHLBI, and NIA
Disclosure:A.G. Tabák: None.
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An inducer of glyoxalase 1 improves insulin resistance and glycaemic
control in overweight and obese non-diabetic subjects
P.J. Thornalley1,2, M. Xue1, M.O. Weickert1,3, S. Qureshi1,3, N.-B.
Kandala4, A. Anwar1, M. Waldron1, A. Shafie1, N. Rabbani2;
1Warwick Medical School, 2Systems Biology Centre, University of
Warwick, 3Endocrinology & Metabolism, University Hospitals of
Coventry & Warwickshire NHS Trust, 4Division of Health Sciences,
University of Warwick, Coventry, UK.

Background and aims: Risk of insulin resistance and impaired
glycaemic control is excessive in overweight and obese populations.
Glyoxalase 1 (Glo1) is linked genetically body weight in mice and to
clinical obesity. Recent studies found that high fat diet-induced insulin
resistance and increased body weight in mice was suppressed by overex-
pression of Glo1. Similar studies have shown microvascular complica-
tions of diabetes were prevented byGlo1 overexpression. IncreasingGlo1
expression is currently unaddressed by therapeutic agents Glo1 is part of
the glyoxalase metabolic pathway which catalyses the metabolism of the
reactive metabolite and glycating agent, methylglyoxal (MG), and there-
by prevents formation of advanced glycation endproducts (AGEs). There
is a regulatory antioxidant response element in the GLO1 gene which,
when bound by transcription factor Nrf2, increases basal and inducible
expression of Glo1. We screened dietary bioactive compounds for Glo1
inducer activity, confirmed hits and improvement of cell function in hu-
man cell primary cultures. The aim of this study was to validate target
pharmacology of an optimised Glo1 inducer formulation in Phase 1 clin-
ical trial in overweight and obese subjects and assess effect on insulin
resistance and glycaemic control.
Materials and methods: The Glo1 inducer formulation was evaluated in
a randomised, placebo-controlled, double-blinded crossover clinical trial
in overweight and obese subjects. Treatment was with Glo1 inducer or
placebo once daily for 8 weeks with 6 week washout period before cross-
over. Insulin resistance was assessed by 2-h Oral Glucose Insulin
Sensitivity (OGIS) index in an oral glucose tolerance test (oGTT).
Glycaemic control was assessed by fasting plasma glucose (FPG) and
postprandial glucose as area-under-the-curve glucose in the oGTT
(gAUC). Thirty-two subjects were recruited and 29 completed the study.
Data are analysed per protocol.
Results: Subject characteristics at baseline were: age 45 ± 13 years, gen-
der (M/F) 8/21, bodymass index (BMI; kg/m2) 30.0 ± 3.8 (18 overweight
and 11 obese subjects), A1C 36.2 ± 4.3 mmol/mol Hb (5.5 ± 0.7%),
prediabetes (Y/N) 9/20, hypertension (Y/N) 11/18, and estimated glomer-
ular filtration rate (eGFR, ml/min) 97 ± 17. In highly overweight subjects
(BMI >27.5 kg/m2, n = 20), the Glo1 inducer formulation increased
activity of Glo1 in peripheral blood mononuclear cells (+27%, P<0.05).
It decreased FPG (- 5%, P<0.01) and gAUC (- 6%, P<0.03). The Glo1
inducer increased 2-h OGIS index (+42 mlmin-1m-2, P<0.02). It also
produced a minor decrease in body weight and improvement in eGFR.
There was no effect of the placebo control. The Glo1 inducer was highly
tolerated and there were no adverse effects.
Conclusion: Improvement of insulin resistance and glycaemic control by
the Glo1 inducer matches or exceeds that of current alternative treatments

Diabetologia (2016) 59 (Suppl 1):S1–S581 S141



for overweight and obese subject groups. There are also suggestions that it
may be beneficial in evaluation for diabetic nephropathy. The Glo1 in-
ducer could be a suitable treatment for improved metabolic health in
overweight and obese populations.
Clinical Trial Registration Number: NCT02095873
Supported by: Unilever and Innovate UK (Project no 101129)
Disclosure:P.J. Thornalley: Grants; Yes.
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Discovering carbohydratemetabolism alterations in normoglycaemic
obese patients (the DICAMANO study)
B. Pérez-Pevida1, J. Escalada1,2, S. Romero1,2, M. Llavero-Valero1, J.
Gargallo-Vaamonde1, G. Gutierrez-Buey1, J. Gómez-Ambrosi1,2, C.
Victoria1,2, C. Silva1,2, A. Rodriguez1,2, J. Salvador1,2, J. Núñez-
Córdoba3,4, G. Frühbeck1,2;
1Endocrinology and Nutrition/Metabolic Research Laboratory., Clínica
Universidad de Navarra, Pamplona, 2CIBEROBN, Instituto de Salud
Carlos III, Pamplona, 3Department of Preventive Medicine and Public
Health, Medical School, Clínica Universidad de Navarra. Navarra
Institute for Health Research (IdiSNA)., Pamplona, 4Division of
Biostatistics, Research Support Service, Central Clinical Trials Unit,
Clínica Universidad de Navarra, Pamplona, Spain.

Background and aims: There is a clear relationship between obesity and
carbohydrate metabolism alterations (CMA), such as impaired glucose
tolerance (IGT) and type 2 diabetes (T2D). Oral glucose tolerance test
(OGTT) is used for its diagnosis yet is not usually performed in case of
normal fasting glucose (NFG) values. Moreover, body mass index (BMI)
underestimates the diagnosis of obesity, and body fat distribution can be
crucial to the development of CMA. Hence, we aimed to examine the
association between several anthropometric surrogates of body and vis-
ceral fat and CMA among patients with NFG. This could help us to
identify those patients for CMA, so performing an OGTTcould be worthy
and cost-effective even though NFG values.
Materials and methods: Cross-sectional study of 522 nondiabetic pa-
tients >18-years withNFG (≤100mg/dl) who underwent a 75g OGTTand
anthropometric study [BMI, waist circumference (WC), neck circumfer-
ence (NC), waist-to-hip ratio (WHR), waist-to height ratio (WHtR)] be-
tween 2000-2014. Regarding anthropometric measurements (AM) pa-
tients were classified into three tertiles (T1-T3). Clinical and cardiometa-
bolic characteristics were also studied.
Results: 66.9%women; 30,54±14.7 years; BMI 34.5±7.6kg/m2; WC
108.5±17.5cm; NC 39.2±43cm; WHR 0.94±0.1; WHtR 0.65±0.1).
Presence of cardiovascular risk factors such as hypertension, ob-
structive sleep apnoea and dyslipidaemia was higher in T3vsT1
(p<0,05). Global prevalence of CMA was 24.3% (21.6% IGT;2.7%
T2D). However, it increased in those patients in T3, being more
evident in WHR (T1 14.5%; T3 39.5%), specifically in men (T1
18,6%; T3 50%). A statistically significant association was observed
between BMI, WC, WHR, WHtR and CMA, after multivariable
adjustment. Being in T3 of WHR, multiplied by more than 3
(OR=3 (1.7-5.2) p<0.001) the risk of CMA compared with T1,
being this risk even greater in men (OR=3.4 (1.3-9.0) p<0.014).
Plasma glucose behavior during OGTT differed among AM tertiles
also. Peak plasma glucose was earlier in T1 (30-min) than in T3 (60-
min), probably reflecting an early β-cell dysfunction.
Conclusion: NFG does not rule out the existence of CMA as we found a
high prevalence of this disorder in this population especially in T3 of AM.
WHR may be helpful in diagnosing CMA in patients with NFG, in par-
ticular in male subjects. Moreover, it could be a useful tool in order to
select those patients in which an OGTT should be performed.

Disclosure:B. Pérez-Pevida: None.
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A metabolite ratio associates with measures of insulin secretion and
altered risk of type 2 diabetes; a DIRECT study
L.M. 't Hart1,2, S. Molnos3, E. Eekhoff4, A. Flögel5, H. Grallert3,6, S.
Wahl7, M.I. McCarthy8, R. Gupta9, E.R. Pearson10, D. Much11, S.
Hummel11, M. Beekman1, J. Adamski12;
1Molecular Epidemiology, 2Molecular Cell Biology, Leiden University
Medical Center, Netherlands, 3Research Unit of Molecular
Epidemiology and Institute of Epidemiology II, Helmholtz Zentrum
München, Neuherberg, Germany, 4Endocrinology, VU University
Medical Center, Amsterdam, Netherlands, 5Epidemiology, German
Institute of Human Nutrition Potsdam-Rehbruecke, Nuthetal, 6German
Center for Diabetes Research, 7Research Unit of Molecular
Epidemiology, Helmholtz Zentrum München, Neuherberg, Germany,
8OCDEM, Univ. of Oxford, UK, 9Danish Technical University, Lingby,
Denmark, 10Div of Molecular and Clinical Medicine, Univ. of Dundee,
UK, 11Institute of Diabetes Research, Helmholtz Zentrum München,
Neuherberg, Germany, 12Genome Analysis Center, Helmholtz Zentrum
München, Neuherberg, Germany.

Background and aims:Metabolomics might be useful for further eluci-
dating the biology and early stratification of those at increased risk of type
2 diabetes. Ratios between two metabolites may specifically reveal per-
turbations in relevant pathways. OGTT derived measures have been used
in metabolomics studies but do not allow a further detailed analysis of
insulin secretion in response to various insulin secretagogues. In this
study, we have used the hyperglycaemic glucose clamp with glucose,
GLP-1 and arginine stimulation to study the association between metab-
olite levels, their ratios and insulin response. In addition, we tested wheth-
er identified metabolites and ratios are also associated with prevalent and
incident type 2 diabetes.
Materials and methods: For the hyperglycaemic clamp study 130
healthy Dutch volunteers were investigated. Association with OGTT de-
rived measures (n=438), prevalent (n=4911) and incident (n=3958) type 2
diabetes was tested in four independent Dutch and German cohorts (LLS,
POGO, KORA and EPIC-Potsdam). Targeted metabolomics was mea-
sured using the Biocrates technology. Data were analysed using regres-
sion analysis with adjustment for potential risk factors and confounders
and corrected for multiple testing.
Results:We found three single metabolites and eighteen metabolite ratios
that were associated with insulin secretion (all p<5.8*10-5). Especially the
ratio between valine and phosphatidylcholine acyl-alkyl C32.2
(PC.ae.C322) was significantly and reproducibly associated with glucose
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stimulated insulin secretion as measured by hyperglycaemic clamp
(p=2.0*10-7) or OGTT (pmeta=7.8*10

-6). Furthermore, this ratio was as-
sociated with both increased prevalent (pmeta=1.0*10

-27) and incident di-
abetes (pmeta=1.0*10

-14). Notably, the association was stronger than the
individual metabolites (both P≤1.8*10-8). Adding the metabolite ratio to a
model including all established risk factors (incl. glucose) improved the
area under the receiver operating characteristic curve from 0.75 to 0.77
(p<0.05) and 0.83 to 0.84 in KORA and EPIC-Potsdam, respectively.
Conclusion: We show that the ratio between valine and PC.ae.C322 is
significantly associated with insulin secretion, prevalent and incident type
2 diabetes. This suggests that it could be useful as an early biomarker for
beta cell dysfunction and stratification of those at increased risk for type 2
diabetes.
Supported by: IMI-JU (grant 115317, DIRECT)
Disclosure: L.M. 't Hart: Grants; The work is supported by the
Innovative Medicines Initiative Joint Undertaking (115317, DIRECT).
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Treatment patterns and glycaemic control of type 2 diabetes affected
by body mass index
W. Weng1, Y. Tian1, E. Kimball2, S. Kong1, J. Bouchard1, J. Huang1, T.
Hobbs2, B. Sakurada1;
1Health Economics & Outcomes Research, 2Clinical, Medical and
Regulatory Affairs, Novo Nordisk Inc., Plainsboro, USA.

Background and aims: Obesity is a major risk factor for the develop-
ment of Type 2 Diabetes (T2D). The aim of this study was to examine
treatment patterns and glycemic control in the context of Body Mass
Index (BMI) in a T2D population.
Materials and methods: Using the GE Centricity electronic medical
records (EMR) database, a cross-sectional analysis was conducted in
adults (age ≥20 years) with documented BMI measurements between
10/1/2013 - 9/30/2014. Index BMI was defined as the average of all
BMI results during the study period. T2D was identified by ICD-9 codes.
Individuals with T1D ICD-9 codes were excluded. Patients were grouped
according to BMI (kg/m2) <30, 30 to <35, 35 to <40, and ≥40. T2D
related treatments were classified by group: OADs, GLP-1 receptor ago-
nists (RA), and Insulins. Glycemic control was assessed as each patient’s
latest available A1c measurement during the study. 66% of patients in the
cohort had A1c data available. A1c ≥8% is considered a lower limit of
poor glycemic control. Thus, the distribution of patients with A1c ≥8%
was examined as a function of treatment and BMI to ascertain if a relation
between glycemic control, BMI and treatment modality could be
observed.
Results: 626,386 patients were included in this analysis. Mean age was
63.8, with 51.3% female, and 78.5% white. Overall BMI distributions
were: 234,236 subjects (37.4%) with BMI <30, 177,476 (28.3%) with
BMI 30 to <35, 113,223 (18.1%) with BMI 35 to <40 and 101,451
(16.2%) with BMI ≥40. Patients in these 4 BMI categories prescribed
with OADs-only constituted 55.2%, 53.8%, 50.5%, and 47.2%, and those
prescribed insulins, with or without OADs, constituted 24.4%, 26.5%,
29.4%, and 32.1% of each BMI group, respectively. Prescriptions with
a GLP-1RA were almost 3 times more prevalent in the BMI ≥40 group
compared with the BMI <30 group (4.4% vs. 1.5%). The percentage of
patients with A1c ≥8% was 21.0%, 25.0%, 28.0%, and 30.2% in the
respective BMI groups, while among patients prescribed insulins, with
or without OADs, the percentage with A1c ≥8% was 47.3%, 49.8%,
51.6%, and 51.4%, respectively.
Conclusion: Increased BMI was observed to occur in a higher percentage
of patients being prescribed insulin or GLP-1RAs, and with A1c ≥8%.
Disclosure:W. Weng: Employment/Consultancy; Employee of Novo
Nordisk Inc.

PS 003 Environment matters: diet and
lifestyle updates
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Metabolic outcomes after an 8-weeks low-calorie-diet in overweight,
pre-diabetic individuals: the role of gender in the PREVIEW study
P. Christensen1, M. Fogelholm2, J. Brand-Miller3, M. Drummen4, I.
Macdonald5, J.A. Martinez6, T. Handjieva-Darlenska7, S. Poppitt8, W.
Schlicht9, A. Astrup1, T.M. Larsen1, A. Raben1;
1Department of Nutrition, Exercise and Sports, University of
Copenhagen, Frederiksberg, Denmark, 2University of Helsinki, Finland,
3University of Sydney, Australia, 4University of Maastricht, Netherlands,
5University of Nottingham, UK, 6University of Navarra, Pamplona,
Spain, 7University of Sofia, Bulgaria, 8University of Auckland, New
Zealand, 9University of Stuttgart, Germany.

Background and aims: The PREVIEW intervention study is to date the
largest, multinational study aiming to prevent T2D among pre-diabetic
individuals with a combination of diet, physical activity and behavior
modification. Initially, all participants followed a low-calorie diet
(LCD). The aim was to compare the effect of 8 weeks’ LCD on weight
loss (WL) and metabolic outcomes between pre-diabetic men and
women.
Materials and methods: The participants received LCD [810 kcal daily]
for 8 weeks. Data from participants who achieved 8%WL were included
in the analysis. Two-sided t-tests were used throughout to test for differ-
ences between men and women.
Results: Of 2,326 individuals eligible for the LCD period, 1,842 (79%)
participants (1,225 women and 617 men) completed the WL phase suc-
cessfully. At baseline, mean (±SD) age was 51.6±11.6 years, BMI 35.3
±6.5 kg/m2, systolic blood pressure (SBP) 129.1±15.9 mmHg, diastolic
blood pressure (DBP) 78.1±11.1 mmHg, HbA1c 36.7±4.0 mmol/mol,
and fasting serum insulin (FSI) 13.4±7.8 mU/L. Average WL was 10.6
±4.0 kg, with men losing 12.7±4.2 kg and women 9.6±3.4 kg (difference
between gender, P<0.001). Men lost 11.7±3.5% of initial body weight
while women lost 10.2±3.1% (P<0.001). SBP dropped by 8.6±0.5 mmHg
in men and by 6.0± 0.4 mmHg in women (P<0.0001). DBP dropped by
5.2±0.3 mmHg in men and by 2.3±0.2 mmHg in women (P<0.0001).
HbA1c decreased by 2.2±0.09 mmol/mol in men, and by 1.8±0.06
mmol/mol in women (P<0.001). FSI decreased by 5.8±7.4 mU/L in
men and by 3.8±5.4 mU/L in women (P<0.001).
Conclusion: An 8 weeks’ LCD intervention resulted in a marked de-
crease in body weight, blood pressure, HbA1c and FSI among pre-
diabetic subjects. Significantly larger decreases were seen in men versus
women.
Clinical Trial Registration Number: NCT01777893
Supported by: EU FP7,GA 312057; HNMRC AUS; NZ HRC (14/191),
UoA FRDF; CWP donated the LCD
Disclosure:P. Christensen: None.
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Determinants of lifestyle behaviour change to prevent type 2 diabetes
in high-risk subjects
N.R. den Braver1,2, E.W.M. de Vet3, G. Duijzer2, J. ter Beek4, S.C.
Jansen4, G.J. Hiddink3, E.J.M. Feskens2, A. Haveman-Nies2;
1Epidemiology & Biostatistics, VU University Medical Center,
Amsterdam, 2Human Nutrition, 3Strategic Communication, Wageningen
University and Research Centre, Wageningen, 4GGD North- and East-
Gelderland, Warnsveld, Netherlands.

Background and aims: Although effective lifestyle interventions to pre-
vent type 2 diabetes mellitus (T2DM) are available, little is known on
which behaviors and determinants mediate intervention effectiveness.
SLIMMER is one of the first effective diabetes prevention interventions
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in a Dutch 'real-life' setting. The present study aims to provide insight into
the effective intervention pathways of SLIMMER, using formal media-
tion analyses.
Materials and methods: SLIMMERwas a randomized, controlled inter-
vention study, consisting of a combined lifestyle intervention in partici-
pants with increased risk of T2DM. In total 239 participants were includ-
ed in the analyses over 18 months. Firstly, we investigated whether sig-
nificant changes in fasting insulin (pmol/L) and body weight (kg), were
mediated by changes in dietary and PA behaviour, in a multiple mediator
model. Secondly, we investigated whether significant changes in dietary
and PA behaviour were mediated by changes in behavioural determinants
and the participant’s psychological profile, in multiple single mediator
models. The mediation analyses used linear regression models, where
significance of indirect effects was calculated with bootstrapping. The
effect measure was the percentage of the effect mediated .
Results: The association between the intervention and decreased fasting
insulin was mediated for 40% by change in dietary and PA behaviour,
where dietary behaviour was an independent mediator of the association
(34%). The association between the intervention and decreased body
weight was mediated for 20% by change in dietary and PA behaviour,
where PA behaviour was an independent mediator (17%). The interven-
tion significantly changed intake of fruit, fat from bread spread, and fibre
from bread. Change in fruit intake was mediated by change in action
control (combination of consciousness, self-control and effort), motiva-
tion, self-efficacy, intention and skills. Change in fat intake was mediated
by change in action control and the psychological profile. No mediators
could be identified for change in fibre intake. The change in PA behaviour
was mediated by change in action control, motivation and the psycholog-
ical profile.
Conclusion: The effect of the SLIMMER intervention on fasting insulin
and body weight was mediated by changes in dietary and PA behaviour.
Change in action control was an important mediator in the change of
dietary and PA behaviour. These findings provide valuable insight for
development and implementation of future interventions.
Disclosure:N.R. den Braver: None.
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Understanding how access to fast food outlets is associated with obe-
sity. The SPOTLIGHT project
J.D. Mackenbach1, J. Lakerveld1, J. Brug1, G. Nijpels2, the
SPOTLIGHT consortium;
1Epidemiology and Biostatistics, 2General Practice and Elderly Care, VU
Medical Center Amsterdam, Amsterdam, Netherlands.

Background and aims: Dietary habits are key behavioural determinants
of successful self-management and prevention of obesity and type 2 dia-
betes. Dietary behaviours are likely to be influenced by more upstream
determinants, such as the social or physical environment individuals live
in. Understanding how the food environment is associated with adult
weight status is thus important for the prevention of obesity and type 2
diabetes. We linked objectively measured access to fast food outlets to
overweight and obesity and explored whether perceived presence of fast
food outlets and fast food consumption could explain such an association.
Materials and methods: Cross-sectional population-based sample of
5,205 adults participating in the SPOTLIGHT survey, conducted in 60
neighbourhoods in urban regions of five different countries across
Europe. Participants reported on socio-demographics, fast food consump-
tion, weight and height and neighbourhood perceptions. A virtual
neighbourhood audit was conducted to geolocalize and categorize fast
food outlets. Direct associations and mediating effects of access to fast
food outlets, perceived presence and use of fast food outlets, fast food
consumption and obesity were explored using multilevel logistic and
multinomial regression analyses, adjusted for individual socio-
demographics variables, density of other food outlets and residential
self-selection.

Results: After full covariate adjustment, access to fast food outlets was
not associated with fast food consumption (OR=1.31, 95%I=0.82; 2.11),
or obesity (OR=0.81, 95%CI=0.51; 1.26). Access to fast food outlets was
associated with perceived presence and use of fast food outlets (OR=4.04,
95%CI=1.94; 8.42), and perceived presence and use of fast food outlets
was associated with consuming fast food at least once a week (OR=1.61,
95%CI=1.11; 2.35).
Conclusion: In areas where fast food outlets are ubiquitous and thus
highly accessible, individual perceptions of availability of fast food out-
lets in the residential neighbourhood may be more important than objec-
tive access to such outlets. These result emphasize the complexity of
individual and environmental influences on lifestyle behaviours and
weight status. Perceptions of the food environment should be included
in approaches to prevent obesity and type 2 diabetes.
Supported by: Seventh Framework Programme (CORDIS FP7) of the
European Commission
Disclosure: J.D. Mackenbach: Grants; This work was supported by the
Seventh Framework Programme (CORDIS FP7) of the European
Commission, HEALTH (FP7-HEALTH-2011-two-stage) [278186].
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Dietary pattern analysis of maternal pregnancy diet reveals combi-
nations of nutrients associated with islet autoimmunity in the
offspring
R.K. Johnson1, J. Seifert2, K. Waugh2, F. Dong2, B. Frohnert2, M.
Rewers2, J.M. Norris1;
1University of Colorado, 2Barbara Davis Center, Aurora, USA.

Background and aims: Studies investigating maternal diet during preg-
nancy and risk of islet autoimmunity (IA) in offspring have been incon-
sistent, perhaps due in part to synergistic or antagonistic interactions be-
tween nutrients. Dietary pattern (DP) analysis may identify novel combi-
nations of nutrients and foods in the maternal diet that affect the off-
spring’s risk of IA.
Materials and methods: From 1993-2004, The Diabetes
Autoimmunity Study in the Young (DAISY) enrolled newborns at
increased risk for type 1 diabetes (T1D) and prospectively followed
them for IA (defined as persistent presence of autoantibodies to
insulin, GAD65, IA-2, or ZnT8). Of 640 DAISY children whose
mothers completed a food frequency questionnaire (FFQ) shortly
after delivery regarding intake during the third trimester of pregnan-
cy, 66 children developed IA by January 2016. Nutrient intake from
food only and frequencies of food group consumption were obtained
from the FFQ. We used reduced rank regression (RRR) to identify
DPs explaining the maximum variation in a set of response variables
hypothesized to be on the pathway between food intake and T1D.
The RRR model included 39 food groups as predictor variables and
the 4 nutrient response variables selected based on previously re-
ported associations with IA: vitamin D, omega-3 fatty acids, cow’s
milk protein, and sugars. Nutrients were log-transformed and energy
adjusted using the residual method. Cox proportional hazards anal-
ysis was used to test DP scores and individual nutrients on IA risk.
Results: Four empirically derived DPs explained 63.7% of the variation
in the response nutrients. DP 1 was characterized by food intake high in
low-fat milk products and low in deep-fried potatoes and meats; DP 2 was
characterized by intake high in low-fat milk products, fish, and creamy
dressings, and low in sugar-sweetened beverages; DP 3 was characterized
by intakes high in sugar-sweetened beverages, creamy dressings and mar-
garine, and low in meat; whereas DP 4 was characterized by a diet high in
high-fat milk products, and low in legumes, fish, and cereal intake. DPs 1
and 4 were significantly associated with increased risk of IA, adjusting for
offspring’s high-risk HLA genotype, ethnicity, first-degree relative with
T1D, maternal age, and maternal education, while DPs 2 and 3 were not
(Table 1). When tested separately in survival analyses, neither vitamin D
(HR: 0.97, CI: 0.75-1.26), omega-3 fatty acids (HR: 1.04, CI: 0.82-1.31),
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cow’s milk protein (HR: 1.30, CI: 0.88-1.90), nor sugars (HR: 1.07, CI:
0.85-1.36) intakes were associated with IA.
Conclusion:While three late-pregnancyDPs contain high intake of cow’s
milk protein, only two are associated with IA risk. Combinations of other
nutrient intakes distinguish which DPs are associated with IA. The exam-
ination of complex dietary exposure via DP analysis may offer new in-
sights into the mechanism by which diet can influence disease risk.

Supported by: NIH-R01DK104351, NIH-R01DK32493
Disclosure:R.K. Johnson: None.
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Fatty acid consumption and incident type 2 diabetes: evidence from
the E3N cohort study
C. Dow1,2, M. Mangin1,2, B. Balkau1,3, A. Affret1,2, M.-C. Boutron-
Ruault1,2, F. Clavel-Chapelon1,2, F. Bonnet1,4, G. Fagherazzi1,2;
1U1018, INSERM, Villejuif, France, 2University Paris-Saclay, Villejuif,
3University Versailles, Saint Quentin, 4CHU Rennes, France.

Background and aims: Fatty acids are vital sources of energy and im-
portant components of our diets, yet evidence on their association with the
risk of type 2 diabetes is lacking and controversial. Therefore, the objec-
tive of this studywas to evaluate the association between dietary estimates
of fatty acid consumption and type 2 diabetes risk over 14 years of follow-
up in the French prospective E3N cohort study.
Materials and methods: 71 334 women who were non-diabetic at base-
line were followed from 1993 to 2011. Diabetes was identified using ques-
tionnaires and drug reimbursement claims, and incident cases were subse-
quently validated. Fatty acid consumption in 1993 was estimated from a
validated dietary questionnaire. Cox regression was used to estimate hazard
ratios (HR) and 95% confidence intervals (CI) of diabetes risk.
Results: A positive association was observed between high omega-3 polyun-
saturated fatty acid consumption and the risk of type 2 diabetes; this persisted
after adjustment for confounders, including other fatty acid groups and body
mass index (BMI) (HR=1.26 [1.13-1.41]). Upon stratification by overweight
(BMI≥25kg/m2)/non-overweight, the total polyunsaturated fatty acid consump-
tion also demonstrated a positive association with diabetes, but only in non-
overweight women (HR=1.22 [1.05-1.42]), and omega-3 consumption was
associated with an increased risk of diabetes in both BMI strata (HR=1.19
[1.01-1.40], BMI <25kg/m2; HR=1.38 [1.20-1.59], BMI ≥ 25kg/m2). Closer
examination of the omega-3 polyunsaturated fatty acid group found
docosapentaenoic acid (DPA) and high α-linoleic acid (ALA) consumption
(in overweight women only), associated to an increased risk of diabetes
(HR=1.41 [1.23-1.63], HR=1.17 [1.01-1.36], respectively). Within the omega-
6 fatty acid group, only arachidonic acid (AA) was associated with diabetes
(HR=1.49 [1.33-1.66]). The associations of docosapentaenoic acid and arachi-
donic acid persisted even after sensibility analyses were carried out, with the
adjustment on their principal source in this cohort, the consumption of meat.
Conclusion: The effects of polyunsaturated fatty acids are heterogeneous
within the fatty acid group. The consumption of docosapentaenoic acid
and arachidonic acid may contribute to the development of type 2
diabetes.

Disclosure:C. Dow: None.
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Effect of a lifestyle intervention program in women at risk for type 2
diabetes with a history of GDM
G. Meregalli1, V. De Mori1, A. Balini1, D. Berzi1, R. Carpinteri1, F.
Forloni1, R. Manenti2, E. Menegola2, A.C. Bossi1;
1UOCMalattie Endocrine- Centro regionale per il DiabeteMellito, ASST
Bergamo Ovest, Treviglio, 2Dipartimento di Bioscienze, Università degli
Studi di Milano, Italy.

Background and aims: Healthy lifestyle habits, such as good diet and
physical activity, are modifiable factors to prevent or delay the develop-
ment of type 2 diabetes (T2DM) and other obesity-related morbidities.
The FINDRISC is a simple, fast, inexpensive tool to identify individuals
at high risk for T2DM. Reduce the risk of the development of diabetes
with a 6-month lifestyle intervention program in women with a history of
GDM. The risk of developing T2DM was evaluate using the validated
FINDRISC questionnaire.
Materials and methods: We recalled 88 non-pregnant Caucasian wom-
en, aged 39.3 ± 5 years (mean±SD), with a history of GDM. At baseline,
their current glycaemic status was revisited by a 75 gr OGTT. Every three
months, they received an individual counselling session about healthy
diet, physical activity, diabetes and risk factors, maintenance of a healthy
lifestyle. Every visit, height, weight, waist circumference were assessed
and questions of the FINDRISC questionnaire (use of blood pressure
medications, family history of T2DM, physical activity <4 h/week, daily
consumption of vegetables, fruits or berries) were addressed.
Results: 71,5%ofwomen had family history of DMT2 in first- or second-
degree relative, 5,7% used blood pressure medications. All the modifiable
factors improved after educational intervention. BMI (baseline vs 3-
months vs 6-months: 26,7±5 vs 26±5 vs 25,8±6 Kg/m2) and waist cir-
cumference (87±12 vs 85±12 vs 84,5 ±12 cm ) decreased. Whereas,
physical activity (16% vs 36,2% vs 49%) and daily consumption of veg-
etables, fruits or berries (16% vs 36,2% vs 49%) improved. During the
study, the risk of the development of diabetes, by FINDRISC, was signif-
icantly reduced (Fig. 1). The mean change of FINDRISC was a reduction
of - 2,18 points from baseline.
Conclusion: Lifestyle intervention programs may have a significant ef-
fect in people with high risk to develop diabetes. Action should be taken
to encourage women with GDM in order to allow the prevention and/or
early detection of T2DM in Italy.

Disclosure:G. Meregalli: None.
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Coffee but not green tea consumption is inversely associated with
metabolic syndrome: an epidemiological study of Korean adults
E.Kim1, Y. Jeon1,M. Lee1, S. Kim1, J. Kim1, B. Kim1, I. Kim1,M. Shin2,
Y. Yi3, C. Lee4, Y. Kim5;
1Department of Internal Medicine, 2Department of Rehabilitation
Medicine, Pusan National University Hospital, 3Department of Internal
Medicine, The Korean Veterans Hospital, 4Department of Internal
Medicine, Busan St. Marys Hospital, 5Kim Yong Ki Internal Medicine
Clinic, Busan, Republic of Korea.

Background and aims: Cumulative evidnece suggests that intake of
caffeinated beverages, such as coffee and green tea, may have
beneficial effects on metabolic syndrome (Mets). The aim of this
study was to evaluate whether or not comsumption of coffee or
green tea was associated with the prevalance of Mets in a Korean
population.
Materials and methods:We analyzed 15,568 Korean adults, aged 19-65
years, using cross-sectional data from the The Sixth Korea National
Health and Nutrition Examination Survey (KNHANES VI-2, 2013-
2015). Coffee consumption level was assessed based on food frequency
questionnaire and 24-h recall. Demographic and lifestyle factors were
assessed using self-administered questionnaires. Data on metabolic bio-
markers were obtained from a health examination. Multivariate analyses
were performed to clarify the association between coffee or green tea
consumption and the components of metabolic syndrome.
Results: The smaller was the number of components of metabolic syn-
drome, the higher was the level of coffee consumption, especially those
who consumed coffee >3 times/day (p=0.005) and the larger dose of
coffee per cup (p<0.001). Among all components of metabolic syndrome,
high blood pressure were inversely associated with the dose of coffee per
cup (SBP; p=0.003, DBP; p=0.045), after adjusting for sex, age, body
mass index, smoking status, drinking status. However, the consumption
of green tea was not significantly associated with the prevalence of met-
abolic syndrome or its components.
Conclusion: Coffee but not green tea consumption was inversely associ-
ated with metabolic syndrome.
Disclosure:E. Kim: None.
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Adherence to a mediterranean diet and autofluorescence of skin ad-
vanced glycation end products in older persons: the Three-City study
K.A. Rajaobelina1,2, C. Féart1,2, C. Helmer1,2, A. Cougnard-Gregoire1,2,
B.M.J. Merle1,2, C. Delcourt1,2, V. Rigalleau1,3;
1Bordeaux Population Health, INSERM U1219, 2University of
Bordeaux, 3Haut-Lévêque Hospital, Pessac, France.

Background and aims: AGEs toxic products resulting from the
glycation of proteins, accumulate slowly with aging, diabetes and chronic
kidney disease. One of the most important external source of AGEs is
food particularly with a high content in fat and protein or when cooked at
high temperature. Futhermore, AGEs have been considered as a marker of
metabolic memory, and may reflect long-term, low-grade hyperglycemia
before established diabetes. Higher adherence to Mediterranean diet
(MeDi) has been related to a lower risk of diabetes, and may thus be
associated with a lower accumulation of AGEs reflected by skin autoflu-
orescence (sAF) in elderly people. We aimed to analyze the relationship
between adherence to the MeDi and sAF 8 years later in French elderly
community dwellers.
Materials and methods: All elderly community-dwellers, partici-
pants of the Three-City-Bordeaux cohort (France), free of diabetes
at the time of MeDi assessment and among whom sAF has been
assessed were included. Adherence to the MeDi was evaluated at
baseline by a MeDi score, on a 10-point scale based on a food
frequency questionnaire and a 24h recall. sAF of AGE (mean of 3

different measures) was measured 8 years later with the AGE
READER. Association between adherence to the MeDi and sAF 8
years later was analyzed by multivariate linear regression.
Results: The study sample consisted of 305 participants, aged 74.4 years
on average and with a moderate MeDi adherence, the baseline median
MeDi score was 5 (from 1 to 8). Eight years later, the mean sAF of those
with a Medi score was 2.8 (SD = 0.7) Arbitrary Units (AU). At the end of
the follow-up, the duration of chronic kidney disease was recent for 95
(31.2%) participants while 35 (11.5%) participants had a longstanding
chronic kidney disease. After adjusting for age, sex, chronic kidney dis-
ease duration, smoking, calories intake, body mass index, hypercholester-
olemia, hypertension, renin-angiotensin system medication, physical ac-
tivity and education, the baseline MeDi score was inversely associated
with sAF 8 years later (+1 point in MeDi was associated with -0.06 AU ,
95% CI : -0.11 ; -0.01 , p = 0.02).
Conclusion: This study suggests that a higher adherence to the MeDi
contribute to prevent the accumulation of AGEs with aging.
Disclosure:K.A. Rajaobelina: None.
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Exposure to endocrine disruptors in the general Dutch population: a
pilot study in the LifeLines cohort
J.V. van Vliet-Ostaptchouk1, M. Faassen2, T.P. van der Meer1, H.
Frederiksen3, A.-M. Andersson3, I.P. Kema2, B.H.R. Wolffenbuttel1;
1Department of Endocrinology, 2Department of Laboratory Medicine,
University Medical Center Groningen, Netherlands, 3Department of
Growth and Reproduction, Rigshospitalet, Copenhagen University
Hospital, Denmark.

Background and aims: Exposure to Endocrine Disrupting Chemicals
(EDC) may play an important role in the current epidemic of obesity
and diabetes. While the majority of epidemiological studies focused on
more persistent EDC compounds, the effects of common EDC to which
we are widely exposed in our daily life are largely unknown. Here we
present the results of a pilot study aiming to simultaneously assess the
exposure to multiple non-persistent EDC including bisphenol A (BPA)
and other environmental phenols, parabens and phthalates and to set-up
an analytical pipeline for large-scale biomonitoring.
Materials and methods: Using a validated online TurboFlow-liquid
chromatography-tandem mass spectrometry methodology (LC-MS/MS)
and developed customized panel of analytes, we determined the excretion
of seven parabens, nine phenols and the metabolites of 14 different
phthalates in 24hr urine samples obtained from forty participants of the
LifeLines cohort study (non-diabetic 18 men and 22 women, age 27-
73yrs). The correlation between EDC levels and different clinical and
biochemical phenotypes was examined using Spearman's rho test. The
Mann-Whitney U-test was used to compare EDC concentrations between
genders.
Results: In all samples, BPA, two parabens (MeP, EtP), and the metabo-
lites of six common phthalates (BBzP, DEP, DEHP, DiBP, DiNP, DnBP)
were detected. The levels of the detected compounds were in the ranges
similar to the levels reported in other European studies. We found signif-
icant correlations between some EDC levels, and age, body composition,
and metabolic traits such as blood glucose, lipids, and HbA1c (Table 1).
The concentration of the phthalate metabolite MCPP was significantly
higher in men than in women (mean±SD: 21.8±13.2 in men; 13.0±8.3
in women, p-value=0.02).
Conclusion: For the first time, we successfully measured the exposure to
multiple common EDC in participants from the Dutch general population.
Our data are comparable to other European EDC exposures and indicate
the associations between concentrations of some EDC in urine and met-
abolic profile, including glucose and lipid levels, as well as suggest
gender-specific differences in exposure to some phthalates. Currently,
the follow-up study in a larger sample (n>600) from the LifeLine cohort
is ongoing.
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Supported by: A Dutch Diabetes Funds Junior Fellowship, NCHA NGI-
Grant, EU-FP7F Programme
Disclosure: J.V. van Vliet-Ostaptchouk: None.
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Nonalcoholic fatty liver disease is associatedwith incident type 2 diabetes
in combined hyperlipidaemic pedigrees: a 10-years follow-up study
M.C.G. Brouwers1, N. Simons1, N.C. Schaper1, C.D.A. Stehouwer2,
M.M.J. van Greevenbroek2;
1Internal Medicine/Endocrinology, 2Internal Medicine, Maastricht
University Medical Centre, Netherlands.

Background and aims: Familial combined hyperlipidaemia (FCHL) is
the most prevalent genetic dyslipidaemia in Western society. We have
previously demonstrated that nonalcoholic fatty liver disease (NAFLD)
plays a central role in the development of dyslipidaemia, independent of
the degree of (abdominal) obesity. Given the association of NAFLD with
insulin resistance it is anticipated that FCHL patients are also prone to
develop type 2 diabetes mellitus (T2DM), independent of obesity.
Materials and methods: This study is part of a larger longitudinal study
in which our original FCHL cohort - consisting of FCHL patients, their
normolipidaemic (NL) relatives and spouses (n=600) - are re-invited to
address the incidence of cardiometabolic disease. For this study, all indi-
viduals who underwent ultrasound of the liver at baseline (to determine
the presence/absence of NAFLD) were included (n=275). The clinical
diagnosis of T2DM was established by questionnaires and verified by
contacting the individual’s clinician. Cox proportional hazards models
were constructed to adjust for potential confounders (age and sex) and
to assess baseline determinants of new-onset T2DM.
Results: Of the 275 individuals who underwent ultrasound of the liver at
baseline, 212 (77%) agreed to participate in this follow-up study (average
follow-up duration: 10.5 ± 0.4 years). The incidence of T2DMwas 2%, 6%
and 17% in spouses, NL relatives and FCHL patients, respectively (HR: 9.2
[95% CI 1.1-76.1], FCHL vs spouses; age- and sex-adjusted). Baseline
BMI was significantly associated with incident T2DM and partly
accounted for the greater incidence of T2DM in FCHL patients (HR: 6.3
[0.8-52.5], FCHL vs spouses; age-, sex- and BMI-adjusted). Of interest,
when baseline NAFLD was added to the model, BMI was no longer sig-
nificantly associated (p=0.32) and the hazard ratio for T2DM decreased
further (HR: 4.1 [0.5-35.1], FCHL vs spouses; age-, sex-, BMI- and
NAFLD-adjusted). In fact, in this model NAFLD was the only statistically
significant baseline determinant of incident T2DM (HR: 7.0 [1.3-38.1).
Conclusion: During a 10-years follow-up period, FCHL patients had a sub-
stantially increased susceptibility to develop T2DM.This greater susceptibility
may be related to the presence of NAFLD, rather than the degree of obesity at
baseline. This study positions the liver at the heart of the metabolic abnormal-
ities that are commonly observed in FCHL. It encourages the pursue of the
chromosomal loci (1q42.3 , 17p12-21 and 22p13-q11) that we have previous-
ly linked toNAFLD in FCHL.Moreover, it favours the development of novel
compounds that specifically target the liver to reduce cardiometabolic risk.
Supported by: Biomolecular Resources Research Infrastructure (BBMRI-
NL CP2013-80)
Disclosure:M.C.G. Brouwers: None.
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NAFLD deteriorated fasting insulin, urinary albumin excretion,
cystatin C and high-sensitivity C-reactive protein independent of
glycaemic markers
S. Katoh1, M. Zeniya2, M. Kaji3, Y. Sakamoto3, K. Utsunomiya1;
1Division of Diabetes, Metabolism and Endocrinology, Jikei University
School of Medicine, 2Division of Diabetes, Metabolism and
Endocrinology, Gastroenterology, Sanno Hospital, 3Jikei University
Harumi Triton Clinic, Tokyo, Japan.

Background and aims: We examined whether non-alcoholic fatty liver
disease (NAFLD) deteriorated fasting insulin (FIRI), urinary albumin
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excretion (UAE), cystatin C (cysC) and high-sensitivity C-reactive pro-
tein (hs-CRP) independent of glycemic markers.
Materials and methods: This study comprised periods I and II from
January 2007 to May 2009 and from June 2009 to December 2011,
respectively. After excluding people with diabetes in the Period I and
those with ethanol intake >140g/week, a total of 962 people (591 men,
371 women; mean age: 43 years) who underwent an annual medical
check-up through the health care system in the Periods I and II were
included. The analysis of people without diabetes (n=942) during the
observation period was separate from the analysis of incident diabetes
in the Period II (n=20). We used only 2 independent variables in regres-
sion analysis at the same time for the 20 cases.We used Japanese Diabetes
Risk Score (JPDRISC) and fatty liver using ultrasonography score
(FLUS).
Results: The overall mean observation period was 26 months. In non-
diabetic people, regression analysis with FIRI in the Period II as the
dependent variable showed that ALT (adjusted β [Aβ]=0.214, p<0.001)
and FLUS (Aβ=0.172, p<0.001) in the Period I were independent deter-
minants of FIRI, as were BMI (Aβ=0.310, p<0.001), age (Aβ=−0.114,
p=0.003) and JPDRISC (Aβ=0.088, p=0.032). Interestingly, fasting plas-
ma glucose (FPG), diastolic BP, cholinesterase, gamma-GTP and triglyc-
eride were not significant determinants. UAE in the Period II was inde-
pendently determined by ALT (Aβ=0.102, p=0.038) in the Period I as
well as by BMI (Aβ=0.404, p<0.001), age (Aβ=0.098, p=0.034) and
JPDRISC (Aβ=0.118, p=0.017). FPG, FLUS, cholinesterase, gamma-
GTP, triglyceride and diastolic BP were not significant determinants.
The above results held when we used HbA1c as an independent variable
instead of FPG. CysC in the Period II was independently determined by
ALT (Aβ=0.220, p=0.002) in the Period I as well as by age (Aβ=0.418, p
<0.001) and BMI (Aβ=0.203, p =0.027). As to hs-CRP in the Period II,
FLUS in the Period I was the only significant determinant when we used
FPG or HbA1c as an independent variable (FLUS: Aβ=0.215, p=0.016 or
Aβ=0.216, p=0.016, respectively) while other variables were not. In the
20 people with incident diabetes, ALT in the Period I was a significant
independent determinant of FIRI in the Period II when analyzed with
BMI, age, JPDRISC, FPG or HbA1c (Aβ=0.754, Aβ=0.827,
Aβ=0.814, Aβ=0.833 or Aβ=0.819, respectively, p<0.001 for each),
which were not determinants. ALT in the Period I was also a significant
independent determinant of UAE in the Period II when analyzed with
BMI, age, JPDRISC, FPG or HbA1c (Aβ=0.720, Aβ=0.654,
Aβ=0.626, Aβ=0.647 or Aβ=0.718, respectively, p<0.01 for each),
which were not determinants.
Conclusion: ALT was a determinant of FIRI, UAE in people without
diabetes and those with incident diabetes within 26 months independent
of glycemic markers such as FPG or HbA1c. CysC, FIRI and hs-CRP
were independently determined by ALT (CysC) and FLUS (FIRI and hs-
CRP) in non-diabetic people.
Clinical Trial Registration Number: 20-130 5420
Supported by: KAKENHI22590609
Disclosure:S. Katoh: Grants; KAKENHI22590609.
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Non-alcoholic fatty liver disease strongly predicts incident diabetes in
patients with coronary artery disease
A. Mader1,2, D. Zanolin3,2, A. Vonbank1,3, A. Leiherer3,2, P. Rein1,3, P.
Schwerzler1,2, H. Drexel1,3, C.H. Saely1,3;
1Medicine and Cardiology, Academic Teaching Hospital Feldkirch,
Austria, 2Private University of the Principality of Liechtenstein, Triesen,
Liechtenstein, 3Vorarlberg Institute for Vascular Investigation and
Treatment, Feldkirch, Austria.

Background and aims: Both coronary artery disease (CAD) and non-
alcoholic fatty liver disease (NAFLD) are associated with type 2 diabetes.
Whether NAFLD predicts future diabetes in CAD patients who do not
have diabetes yet is unknown.

Materials and methods: We therefore prospectively recorded diabetes
incidence in a large cohort of 1018 consecutive non-diabetic patients with
angiographically proven CAD; for the diagnosis of NAFLD we used the
validated fatty liver index (FLI); diabetes was diagnosed according to
ADA criteria.
Results: At baseline, 44.3% of our patients had impaired fasting
glucose (IFG) and 55.2% had an HbA1c of 5.7-6.4% and thus were
at risk of diabetes according to ADA categories. The prevalence of
NAFLD was significantly higher in patients with IFG than in those
with normal fasting glucose (46.8 vs. 34.0%; p<0.001) but not be-
tween patients with an HbA1c of 5.7-6.4% and those with an HbA1c
<5.7% (40.8% vs. 38.5%; p=0.478). Prospectively, 11.2% of our
patients newly developed diabetes during a follow-up period of 6.3
±3.7 years; both IFG (OR 3.24 [2.03-3.32]; p=0.001) and an Hba1c
of 5.7-6.4% (OR 2.90 [1.50-5.61]; p=0.002) significantly predicted
incident diabetes. Importantly, diabetes incidence was significantly
higher in patients with NAFLD than in those who did not have
NAFLD (18.4 vs. 8.5%; p<0.001), and NAFLD strongly predicted
incident diabetes both univariately (OR 2.41 [1.56-3.73]; p<0.001)
and after multivariate adjustment including both baseline fasting glu-
cose and HbA1c (OR 1.76 [1.11-2.79]; p=0.017).
Conclusion: We conclude that NAFLD in patients with CAD
strongly predicts incident diabetes independently from the baseline
glycemic state.
Disclosure:A. Mader: None.
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Impact of liver transplantation on glucose homeostasis in cirrhotic
patients
V. Grancini1, M. Lunati1, E. Palmieri1, V. Resi1, G. Pugliese2, E. Orsi1;
1Endocrinology, Fondazione IRCCS Ca' Granda - Policlinico di Milano,
Milan, 2Dipartimento di Medicina Clinica e Molecolare, Università La
Sapienza, Roma, Italy.

Background and aims:Abnormalities of glucose regulation are common
in cirrhotic patients and may be modified by liver transplantation (LT).
This study aimed at assessing the impact of LTon glucose homeostasis in
cirrhotic patients.
Materials and methods: 89 cirrhotic patients underwent an anthropo-
metric and metabolic evaluation, including an OGTT, prior and 3, 6 and
12 months after LT.
Results: Before LT, 18 patients had normal glucose tolerance (NGT),
30 had impaired glucose tolerance (IGT), and 41 had diabetes
mellitus (DM). HOMA-IR increased from NGT to DM. Moreover,
DM was associated with lower total and LDL cholesterol, albumin,
pseudocholinesterase (CHE) and platelet count than IGT and NGT.
After LT, 24 patients recovered from DM (regressors, R), 17 did not
(non-regressors, NR), 3 developed DM, and 45 remained non-diabet-
ic. After LT, DM prevalence gradually decreased from 46.0% to
34.8% at 3 months, 33.7% at 6 months and 22.4% at 1 year, when
35 patients had NGT and 34 had IGT. At 1 year, patients who had
DM at baseline showed a significant improvement in insulin, choles-
terol, triglycerides, total proteins, albumin, bilirubin, AST, ALT, CHE
and platelet count, whereas HOMA-IR improved significantly only in
R subjects (2.36±1.8 vs. 4.22±3.0, P<0.05), though all these param-
eters remained significantly worse than in IGT and NGT subjects. At
multiple regression analysis, independent predictors on NR vs. R
were male gender (β=0.7269; P=0.015), baseline HbA1c (β=0.727;
P= 0.015) and γ-GT (β=0.0038; P=0.05) levels and inversely CHE
(β=-0.0003; P=0.008) and platelet count (β=-0.0089; P=0.05).
Conclusion: LT is associated with regression of DM in ~50% of patients,
with failure to regress being predicted by male sex and baseline HbA1c
and liver function.
Clinical Trial Registration Number: NCT02038517
Disclosure:V. Grancini: None.
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The effect of new anti-HCV infection combination therapy of
ombitasvir, paritaprevir and dasabuvir on glucose metabolism: pre-
liminary study
L. Czupryniak1, M. Jabłkowski2, E. Szymańska-Garbacz3, J.
Białkowska4, A. Borkowska3, J. Loba3;
1Department of Internal Medicine and Diabetology, Warsaw Medical
University, 2Medical University of Lodz, 3Department of Internal
Medicine and Diabetology, 4Department of Infectious and Liver
Diseases, Medical University of Lodz, Poland.

Background and aims: Hepatitis C virus (HCV) infection is an
established risk factor for developing diabetes, mostly due to significant
decrease of insulin sensitivity. Traditional antiviral therapies, i.e. interfer-
on, are known to severely deteriorate glucose control. New antiviral com-
bination therapy of NS5A inhibitor ombitasvir (OBV), NS3/4A protease
inhibitor paritaprevir (PTV) boostedwith ritonavir, andNS5B polymerase
inhibitor dasabuvir (DSV), used with or without ribavirin (RBV) was
recently introduced. This treatment is the first all oral interferon-free reg-
imen containing three distinct direct acting antivirals approved for therapy
of patients infected with HCV genotype 1 and 4, both naive and treat-
ment-experienced. We conducted a preliminary study assessing the effect
of this combined treatment on insulin sensitivity, beta cell function and
GLP-1 secretion.
Materials and methods: 6 non-diabetes patients (mean age 41.3±11.7
years, HCV infection duration 8.2±7.5 years, BMI 27.7±6.3 kg/m2) were
treated for 12 weeks with the dose of co-formulated OBV/PTV/r
(Viekirax 12.5 mg/75 mg/50 mg) was 25 mg/150 mg/100 mg daily and
the dose of DSV (Exviera 250 mg) 500 mg daily divided in two doses.
Daily dose of RBV was 1000 mg in patients weighing less than 75 kg or
1200 mg if the body weight was 75 kg or more. Standard intravenous
1 mg glucagon challenge test was conducted three times in all patients: at
baseline, after completing the treatment and after another 12 weeks of
regimen-free follow-up. Plasma glucose, insulin and GLP-1 were
assessed at 0, 10, 20 and 30 minutes after glucagon administration.
Results: OBV/PTV/DSV treatment did not affect mean plasma glucose,
insulin and GLP-1 levels assessed at baseline, immediately and 12 weeks
after the treatment completion. However, there was a significant decrease
in HOMA-IR index over the course of the study in all patients; i.e. mean
HOMA-IR at baseline was 5.31±6.37, immediately after the treatment
3.30±3.28 (p<0.05 vs baseline) and at follow-up 2.46±1.20 (p<0.05 vs
baseline). Of note, all patients were found to have undetectable HCV
RNA already at 4 weeks of the treatment, and that effect was maintained
until the end of follow-up. No serious adverse effects of the combined
therapy were noted during the study.
Conclusion: New combined treatment of HCV infection with NS5A
inhibitor ombitasvir, NS3/4A protease inhibitor paritaprevir boosted with
ritonavir and NS5B polymerase inhibitor dasabuvir resulted in improve-
ment of insulin sensitivity which might have been related to the complete
elimination of hepatitis C virus. As this type of therapy does not compro-
mise glucose metabolism, and may even improve it, it might be recom-
mended to be used in patients with diabetes and HCV infection.
Disclosure:L. Czupryniak: None.
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Expression of hepatic DPP-4 is regulated by DNA methylation and
participates in glucose metabolism
C. Baumeier, S. Saussenthaler, A. Kammel, A. Schürmann, R.W.
Schwenk;
Experimental Diabetology, German Institute of Human Nutrition (DIfE),
Potsdam, Germany.

Background and aims: Dipeptidyl peptidase 4 (DPP4) is a protease that
cleaves and inactivates a variety of substrates including incretin hor-
mones, growth factors, neuropeptides and cytokines. Its expression in

adipose tissue as well as its circulating level is dysregulated in obesity.
Moreover, it was shown that hepatic DPP4 is increased in patients with
non-alcoholic fatty liver disease. However, it is not known whether this is
a cause or a consequence of the disease. Here, we investigated the role of
DPP4 in hepatic glucose and lipid metabolism and tested if inter-
individual differences in DPP4 expression are mediated by epigenetic
mechanisms.
Materials and methods: Expression and DNA methylation of the Dpp4
gene was investigated in livers of C57BL/6J mice which were either
prone or resistant to diet-induced obesity. In addition, primary murine
hepatocytes were transduced with an adenovirus coding for Dpp4 and
effects on hepatic glucose and lipid metabolism were assessed.
Results: Already at 6 weeks of age, Dpp4 expression was significantly
elevated in livers of obesity-prone mice when compared to obesity-
resistant animals. DNA methylation of four intronic CpG sites were re-
duced, of which positions 877, 1253 and 1255 correlated with elevated
Dpp4 expression. In vitro methylation of this region resulted in a substan-
tially reduced promotor activity, whereas high glucose treatment led to an
elevated promoter activity. Overexpression of Dpp4 in primary hepato-
cytes did not impair lipid accumulation but resulted in an elevated glucose
production, which was associated with an increased glycogen content.
Conclusion: In summary, our results indicate that individual differences
in hepatic Dpp4 expression are associated to changes in DNAmethylation
early in life. Furthermore, we showed that elevated Dpp4 expression
affects hepatic glucose homeostasis and therefore might participate in
the progress of obesity and insulin resistance.
Supported by: BMBF-DZD
Disclosure:C. Baumeier: None.
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The long-term effect of exercise intervention on improving fatty liver
and cardiovascular risk factors in obese adults: a one-year follow-up
study
H. Zhang1,2, L.-L. Pan1, Z.-M. Ma1, Z. Chen1, Y. Lu3, X.-Y. Li3;
1Department of Endocrinology and Diabetes, The First Affiliated
Hospital of Xiamen University, Xiamen, China, 2Department of
Epidemiology, Tulane University Health Sciences Center, New Orleans,
USA, 3Department of Endocrinology and Diabetes, Zhongshan Hospital,
Fudan Univeristy, Shanghai, China.

Background and aims: Exercise training can reduce hepatic fat accumu-
lation and cardiovascular risk among patients with nonalcoholic fatty liver
disease, but how long these benefits extend beyond the period of active
intervention is unclear. We aimed to investigate the persistence of these
effects in the long term.
Materials and methods: We analyzed 220 obese subjects aged 40-65
years with nonalcoholic fatty liver disease who had participated in a 12-
month exercise intervention program and were randomly assigned to
intensive/moderate exercise, moderate exercise, or no-exercise control.
Intrahepatic triglyceride content measured by proton magnetic resonance
spectroscopy, waist circumference, body fat, and metabolic risk factors
were assessed at the 12-month follow-up.
Results: Intrahepatic triglyceride content was significantly reduced in the
two exercise groups compared to control over the 12-month active inter-
vention. It remained significantly reduced by -2.39% in intensive/
moderate exercise compared to control at the 1-year follow-up (95%
confidence interval -4.72 to -0.05%, p=0.045). Changes in intrahepatic
triglyceride content were not significantly different between the two ex-
ercise groups or moderate exercise and control groups at the 1-year fol-
low-up. Waist circumference and diastolic blood pressure remained sig-
nificantly reduced in intensive/moderate exercise and moderate exercise
compared to control over the subsequent 1 year after intervention, and
systolic blood pressure was only significantly reduced in the intensive/
moderate exercise group. Body fat lost with intensive exercise was
regained over the 1-year follow-up, and visceral adipose fat remained
significantly reduced but with no differences among the three groups.
Conclusion: A 12-month exercise intervention induced reductions in
hepatic fat accumulation, abdominal obesity, and blood pressure for up
to 1 year after the active intervention, with some attenuation of the
benefits.

Clinical Trial Registration Number: NCT01418027
Supported by: Xiamen Systems Biology Research Program for Metabolic
Disease (3502Z201)
Disclosure:H. Zhang: None.
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Bicycling to work and primordial prevention of cardiovascular and
type 2 diabetes risk: a cohort study from Northern Sweden
R.W. Koivula1, A. Grøntved2, I. Johansson3, P. Wennberg4, L.
Østergaard2, G. Hallmans4,5, F. Renström1,5, P.W. Franks1,6;
1Department of Clinical Sciences, Lund University, Malmö, Sweden,
2Department of Sport Science and Clinical Biomechanics, University of
Southern Denmark, Odense, Denmark, 3Department of Odontology,
Umeå University, 4Department of Public Health & Clinical Medicine,
Umeå University, 5Department of Biobank Research, Umeå University,
Sweden, 6Department of Nutrition, Harvard T. H. Chan School of Public
Health, Boston, USA.

Background and aims: An active lifestyle is known to reduce risk for
cardiovascular disease and type 2 diabetes, but is also frequently reported
to be difficult to fit into daily life. Here, we investigate the relationship of
active commuting by cycling to work with incidence of clinical cardio-
vascular and type 2 diabetes risk factors across a decade of follow-up in
middle-aged men and women.
Materials and methods: Participants from the Västerbotten County in
Northern Swedenwere invited to a health examination on their 40th, 50th,
and 60th birthday within the framework of the Västerbotten Intervention
Program. The sample for this analysis consists of 23,712 men and women
with a mean age of 43.5 years (SD 6.8) at baseline, who attended a health
examination twice during a 10-year period from 1990 to 2011. The out-
come measures of this analysis were 10-year incidence of obesity, hyper-
tension, hypertriglyceridemia and impaired glucose tolerance.
Results: Cycling to work at baseline was associated with lower odds of
incident obesity (OR=0.85, 95%CI=0.73-0.99), hypertension (OR=0.87,
95%CI=0.79-0.95), hypertriglyceridemia (OR=0.85, 95%CI=0.76-0.94),
and impaired glucose tolerance (OR=0.88, 95%CI=0.80-0.96) compared
with passive travel, adjusting for putative confounding factors. Dose-
response relationship of cycling according to seasonal frequency and
distance to work were evident for all incident cardiovascular risk factors
(p<0.05 for linear trend). Participants, whomaintained or began cycling to
work during follow-up, had lower odds of obesity (OR=0.61,
95%CI=0.50-0.73), hypertension (OR=0.89, 95%CI=0.80-0.98),
hypertriglyceridemia (OR=0.80, 95%CI=0.70-0.90), and impaired glu-
cose tolerance (OR=0.82, 95%CI=0.74-0.91). This is compared with par-
ticipants not cycling to work at both time points, or who switched from
cycling to other modes of transport during follow-up, having also adjusted
for baseline- and follow-up confounding factors. Based upon these re-
sults, if all participants maintained or switched to cycling to work during
the 10-year follow-up period, an estimated 24% (95%CI=16-32), 6%
(95%CI=1-11), 13% (95%CI=6-20), and 11% (95%CI=5-16) of new oc-
currences of obesity, hypertension, hypertriglyceridemia, and impaired
glucose tolerance (respectively) could have been prevented in this
population.
Conclusion:Our results suggest that commuting to work by bicycle has a
dose-response level reduction in the incidence of clinical cardiovascular
and diabetes risk factors among middle-aged men and women.
Furthermore, our results indicate that this beneficial effect can be ob-
served even when the mode of transport was switched to cycling from
another form. We conclude that cycling to work is an important strategy
for primordial prevention of clinical cardiovascular and diabetes risk fac-
tors in middle-aged men and women.
Supported by: AG: Lundbeck Foundation (R151-2013-14641), DCIR
(DFF-4004-00111)
Disclosure:R.W. Koivula: None.
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Does a new diabetes diagnosis influence lifestyle behaviors within the
household? The INfluence of Families On Modification of Diabetes
Risk (INFORMED) study
J.A. Schmittdiel1, S.R. Adams1, S.A. Cunningham2, M.K. Ali2;
1Kaiser Permanente Northern California Division of Research, Oakland,
2Rollins School of Public Health, Emory University, Atlanta, USA.

Background and aims: When a person is diagnosed with diabetes,
changes in their health behaviors, particularly around diet and exercise,
may influence the behavior of their spouses. The diabetes diagnosis may
also affect other household members’ perceptions of their own health
risks, which could trigger behavioral change as well. However, whether
spouses of people with newly-diagnosed diabetes change their health
behaviors is unknown.
Materials and methods: The study population consisted of members of
the Kaiser Permanente Northern California (KPNC) health plan from 2007-
2011. Among co-residing spouses of persons with newly-diagnosed diabe-
tes (n=30,755) and a 5:1 matched sample of persons without diabetes and
their respective spouses (n=150,775), we applied multivariate models to
assess the adjusted difference-in-differences in the one-year change pre-
and post-diabetes diagnosis among spouses for the following eight out-
comes: blood glucose screening; lipid testing; blood pressure screening;
influenza vaccination; smoking cessation medication use; tobacco use; par-
ticipation in weight management-related wellness classes; and clinically
meaningful weight loss ( >=5% of body weight). Models were adjusted
for gender, age, race/ethnicity, and baseline characteristics: body mass in-
dex, yearly primary care visits, and Census block average education. All
data were obtained from the KPNC electronic health record.
Results: After adjusting for baseline characteristics and behaviors, the
spouses of patients with newly-diagnosed diabetes had statistically-
significantly higher rates of glucose screening (OR=1.12, 95%
CI=1.09,1.15); lipid level testing (OR=1.10, 95%CI=1.07,1.13); blood
pressure screening (OR=1.11, 95% CI=1.08,1.15); influenza vaccination
(OR=1.07, 95% CI=1.03,1.10); smoking cessation medication use
(OR=1.27, 95% CI=1.05,1.54); and participation in weight
management-related wellness classes (OR=1.53, 95% CI=1.41, 1.67)
compared with spouses of people without diabetes. There was no statis-
tically significant difference in clinically meaningful weight loss or tobac-
co cessation between the two spouse groups.
Conclusion:We found small but statistically significant improvements in
health-related behavioral change among spouses of people with newly-
diagnosed diabetes compared to spouses of people without diabetes, even
when no intervention was present. This suggests a diabetes diagnosis
within a family may be a ‘teachable moment’ that can be leveraged by
new interventions to improve health care behaviors, and potentially im-
prove outcomes and decrease diabetes risk, at the household level.
Supported by: NIDDK
Disclosure: J.A. Schmittdiel: None.
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Dimensions of physical activity and sedentary time in identification of
risk groups for future type 2 diabetes: a decision tree analysis within
the addition-pro cohort
H. Amadid1,2, N. Johansen3, A.-L. Hansen2, K. Færch1, D. Vistisen1, S.
Brage4, D. Witte2,5, A. Sandbæk2, M. Jørgensen1,6;
1Clinical Epidemiology, Steno Diabetes Center, Gentofte, Denmark,
2Department of Public Health, University of Aarhus, 3Research Centre
for Prevention and Health, Glostrup, Denmark, 4MRC Epidemiology
Unit, University of Cambridge, UK, 5Danish Diabetes Academy,
6National Institute of Public Health, University of Southern Denmark,
Odense, Denmark.

Background and aims: While the protective effects of physical activity
on impaired glucose metabolism (IGM) is well established, little is known

about the role of specific dimensions of physical activity and their inter-
action with other IGM risk factors. We aimed to apply a Decision Tree
algorithm to assess which dimensions of physical activity and sedentary
time are associated with IGM and how the associated physical activity
dimensions differed by age, sex and obesity.
Materials and methods: 1512 Danish middle aged men and women with
different diabetes risk profiles were included in the analysis. An oral glucose
tolerance test was performed and 7 days of physical activity energy expendi-
ture was measured using a combined accelerometer and heart rate monitor
(ActiHeart®), individually calibrated by a step test. A Decision Tree metho-
dology was applied to identify sub-groups at risk for IGM, allowing different
dimensions of physical activity and sedentary time to have different effects as
predictors of IGM (fasting plasma glucose >=6.1 and/or 2h plasma glucose
>=7.8). Age, sex and BMI were also included in the model.
Results: The decision tree was found to distinguish and delineate a wide
range of risk profiles (Figure 1). BMI, age and sexweremost predictive of
IGM. Among overweight males, moderate-to-vigorous physical activity
was the dominant physical activity predictor of IGM, while for over-
weight women time spent sedentary while awake was the main predictor.
Among individuals with normal weight and aged >53 years, time spent in
light physical activity was the main predictor. Only sex was predictive
among individuals with normal weight aged ≤53 years.
Conclusion:Applying a Decision Tree algorithm to physical activity data
identifies several important interactions and can provide insight to devel-
opment of personalised physical activity intervention strategies for the
prevention of type 2 diabetes.

Supported by: DHA, IFD, UA
Disclosure:H. Amadid: Grants; The Danish Heart Association,
Innovation Fund Denmark, University of Aarhus.

301
Physical activity, dietary intake and eating behaviour in genetic risk
of obesity
S. Doornweerd1, R.G. IJzerman1, N.P. Van der Eijk2, H.P. Van der
Ploeg3, E.J. De Geus4;
1Internal Medicine, 2Health Sciences, Faculty of Earth and Life Sciences,
VU University, Amsterdam, Netherlands, 3Public and Occupational
Health, 4Biological Psychology, VU University, Amsterdam,
Netherlands.

Background and aims: Observational studies cannot determine whether
unfavourable changes in physical activity, dietary intake and eating behav-
iour are a cause of obesity or, rather, reflect a result of increased body mass
index (BMI) itself.We aimed to separate cause and effect by using a special
design of four corners identifying people as being either at low or high
genetic risk for obesity and having either a low or high measured BMI.
Materials and methods: Sixty females (mean age 45.8 ± 6.9 years, BMI
range 17.4 - 43.9 kg/m2) were selected out of 11495 people registered in
the large longitudinal Netherlands Twin Register database with available
data on BMI and a genetic risk score (GRS) for BMI based on 77 single
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nucleotide polymorphisms (SNPs) identified in a recent genome-wide
association meta-analysis. Selection was based on four corners from a
scatter diagram created to identify people as having either a low or high
GRS and having either a low or high measured BMI (Figure). We used
seven-day accelerometry, three-day 24-hour recalls and questionnaires to
assess physical activity, dietary intake and eating behaviour. The expec-
tation was that variables that are associated with BMI irrespective of GRS
are secondary to high BMI itself. In contrast, variables that are associated
with BMI only in the individuals with high GRS may be causal factors
contributing to the genetic predisposition to obesity.
Results: Participants with high BMI had significantly less daily step counts,
more time spent in sedentary behaviour and more emotional and restrained
eating than participants with lowBMI, irrespective of GRS for obesity. Intake
of daily energy or macronutrients did not differ between the low and high
BMI groups when GRS was ignored. However, participants in the corner of
high GRS and high BMI had a higher intake of protein, in specific animal
protein, than participants in the corner of high GRS and lowBMI. This BMI-
related difference was absent when GRS for obesity was low.
Conclusion: Our data suggest that unfavourable changes in overall phys-
ical activity, sedentary behaviour, emotional and restrained eating are
likely secondary consequences of high BMI, rather than a cause. In con-
trast, higher intake of (animal) protein may be an aetiological component
of the genetic predisposition to obesity. This study provides ground to call
for further interventional studies characterizing the effects of (animal)
protein intake on BMI.

Clinical Trial Registration Number: NCT02025595
Supported by: NWO ZonMw
Disclosure:S. Doornweerd: Grants; Netherlands Organisation Scientific
Research.
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Newly diagnosed and prevalent type 2 diabetes patients are socially
isolated: the Maastricht study
S. Brinkhues1,2, N.H.T. Dukers-Muijrers2,3, C.J.P. Hoebe2,3, C.J.H. van
der Kallen4, P.C. Dagnelie5, A. Koster6, N.C. Schaper7, C.D.A.
Stehouwer4, P.H.M. Savelkoul3, M.T. Schram4;
1Dept. Medical Microbiology, MUMC, CAPHRI, CARIM, Maastricht,
2Dept. Sexual Health, Infectious Diseases and and Environmental Health,
Public Health Service South Limburg, Geleen, 3Dept. Medical
Microbiology, MUMC, CAPHRI, 4Dept. Medicine, MUMC, CARIM,
5Dept. Epidemiology, Maastricht University, CARIM, CAPHRI, 6Dept.
Social Medicine, Maastricht University, CAPHRI, 7Dept. Medicine,
MUMC, CARIM, CAPHRI, Maastricht, Netherlands.

Background and aims: Social network characteristics are associated
with health, but their relation with type 2 diabetes mellitus (T2DM) is
unclear. We compared structural and functional social network character-
istics in individuals with normal glucose metabolism (NGM), pre-diabe-
tes, newly diagnosed T2DM and prevalent T2DM.
Materials and methods: Participants (n=2967) originate from The
Maastricht Study, a population-based cohort study (mean age 60.0±8.2
years, 49% female, 28.8% T2DM (oversampled)). Social network charac-
teristics were collected through a questionnaire by use of a name generator
method. To determine diabetes status, participants underwent an oral glu-
cose tolerance test. Cross-sectional multinomial regression analyses were
performed to examine the association between social network characteris-
tics and glucose metabolism groups (NGM as reference), adjusted for age,
educational level and body mass index, and stratified for sex.
Results: Compared to NGM, individuals with newly diagnosed and prev-
alent T2DM had a smaller structural network and lower contact frequency.
Themean number of networkmembers declined from 11.0 in NGM to 10.0
in pre-diabetes to 7.7 in newly diagnosed T2DM to 7.5 in prevalent T2DM.
Adjusted odds ratios (ORs) and 95% confidence intervals for newly diag-
nosed and prevalent T2DM were 1.12 (1.04-1.21) and 1.12 (1.07-1.17) in
women, and 1.11 (1.04-1.19) and 1.08 (1.04-1.11) in men, compared to
NGM. Newly diagnosed and prevalent T2DM reported less functional
social support at all levels (informational, emotional and practical support):
adjusted ORs for emotional support in newly diagnosed and prevalent
T2DM were 1.33 (1.07-1.66), 1.24 (1.11-1.40) in women and 1.20 (1.01-
1.42), 1.15 (1.06-1.26) in men. These associations were not observed for
pre-diabetes. However, low social participation was associated with pre-
diabetes and T2DM in women and T2DM in men: adjusted ORs for pre-
diabetes, newly diagnosed and prevalent T2DM were 1.67 (1.18-2.34),
1.76 (0.88-3.55), 2.66 (1.86-3.80) in women, and 1.29 (0.92-1.80), 1.52
(0.90-2.58) and 1.54 (1.17-2.03) in men, respectively. Further, living alone
was associated with a higher odds for T2DM in men, but not in women
(adjusted ORs 2.07 (1.41-3.04) and 1.09 (0.71-1.65), respectively).
Conclusion: This study is the first measuring a broad range of structural
and functional characteristics of the social networks and their associations
with pre-diabetes, newly diagnosed T2DM and T2DM in a large sample of
adults. Results of the present study may identify useful targets in social
network characteristics that may prove promising in tailoring prevention
strategies for T2DM.
Disclosure:S. Brinkhues: None.
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Reversion from prediabetes to normal metabolism is positively cor-
related with a loss of body weight in a nationwide observational pop-
ulation study
R.T. Ribeiro1,2, J.F. Raposo1,2, J.M.Boavida3,M.P.Macedo2,1, I. Correia4,1,
R. Andrade1,2, A. Silva1, R. Duarte1,4, J.L. Medina4, L. Gardete-Correia1,4;
1APDP - Diabetes Portugal (Education and Research Centre -
APDP/ERC), 2CEDOC - NOVA Medical School, 3National Programme
for Diabetes - General-Directorate of Health, 4SPD - Portuguese Society
of Diabetology, Lisbon, Portugal.
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Background and aims:Control of body weight is widely recognized as a
major factor for dealing with cases characterized by increased risk to
develop diabetes, especially those already on the prediabetes range.
However, as with all behavioral changes, the attainment of these goals
in real-life interventions is often put into question. With the present study,
we aimed to use a nationwide observational study on progression to
diabetes that spanned 5 years to uncover the frequency of “regressors”
(individuals that revert from prediabetes to normal glucosemetabolism) in
a general real-life population, and to assess to what extent weight loss is
related to this process in the absence of an intervention.
Materials and methods: Individuals characterized by “normal” or “pre-
diabetes”, through an oral glucose tolerance test (OGTT) and WHO
criteria, in the initial PREVADIAB observational study were recalled
for a follow-up after 5 years. These individuals were representative of
the nationwide non-diabetic distribution observed on the first study. An
OGTTwas again performed to evaluate glycemic control.
Results: The considered cohort consisted of 1024 participants, 300 of
which had initially prediabetes. In relation to the evolution of glycemic
control with time, of these, 21.0% developed diabetes, while 37.3%
remainedwith prediabetes. Additionally, 41.7% presented normal glucose
metabolism at follow-up, i.e. can be classified as “regressors” during this
time period. Furthermore, while these “regressors” where associated with
a mean loss of 1.7% in body weight, those that remained with a diagnosis
of prediabetes at follow-up were associated with a mean gain of 0.8% in
body weight (p=0.02; CI at 95%: -4.5 to -0.4%).
Conclusion: Control of body weight arises in this observational popula-
tion study as closely related with the natural regression from prediabetes
to a normal glucose metabolism. This supports the inclusion of this par-
ticular variable in community diabetes prevention programs, not only as
an advice but as a monitored factor to be followed closely.
Supported by: DGS - Portuguses General Directorate of Health
Disclosure:R.T. Ribeiro: None.
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The association of resting heart rate with the presence of diabetes in
theKorean adults: the 2010-2013Korea national health and nutrition
examination survey
D.-J. Kim, J. Hong, J. Noh;
Department of Internal Medicine, Inje University College of Medicine,
Koyang, Republic of Korea.

Background and aims: Previous epidemiologic studies have shown that
elevated resting heart rate is associated with higher cardiovascular disease
(CVD) morbidity and mortality. Although the relationship between ele-
vated heart rate and CVD is well established, the association between
resting heart rate and diabetes has been relatively understudied,
particulary in non-Western populations.
Materials and methods:We assesssed the association between the pres-
ence of type 2 diabetes and resting heart rate in the Korean adult popula-
tion using the data from the 2010-2013 Korea National Health and
Nutrition Examination Survey (KNHANES). The fasting plasma glucose
(FPG) level was categorized into the following five groups: normal
fasting glucose (NFG) 1 (<90 mg/dl), NFG 2 (90-99 mg/dl), impaired
fasting glucose (IFG) 1 (100-110 mg/dl), IFG 2 (111-125 mg/dl) and
diabetes (≥126 mg/dl. Among 25,712 adults (≥19 years old) who partic-
ipated in the 2010-2013 KNHANES, a total of 22,512 subjects completed
laboratory examinations and were included in this analysis.
Results: The unadjusted weighted resting heart rate were 69.6, 69.4, 69.8,
70.1, and 72 bpm in the NFG 1, NFG 2, IFG 1, IFG 2, and diabetes
groups, respectively (P<0.001) . We assessed the adjusted weighted rest-
ing heart rate according to the FPG level, after adjusting for age, sex,
smoking history, heavy alcohol drinking, daily energy intake, waist cir-
cumference, serum total cholesterol level, serum TG level, serum WBC,
serum hemoglobin, and the presence of hypertension. The adjusted
weighted resting heart rate significantly increased across the FPG groups.

(P<0.001) The weighted prevalences of diabetes were 6.8 (6.2-7.5),
7.6(6.7-8.5), 8.0 (7.0-9.1), and 11.7 (10.7-12.7) % in subjects with HR
≤64, 65-69, 70-75, ≥76 bpm, respectively (P<0.001) after adjustment for
above- mentioned confounding factors. Using resting HR ≤64 bpm as the
control, resting HR ≥76 bpm was correlated with the presence of diabetes
(adjusted OR 1.84, 95% CI 1.56-2.17, P<0.001). Each 10 bpm increment
of HR increased the risk of the presence of diabetes by 36% (P<0.001).
This association of high resting heart rate with the presence of diabetes
was not influenced by the status of BP medication.
Conclusion: In conclusion, we demonstrated that higher heart rate was
associated with daibetes in a representative sample of Korean adults.
These positive associations were independent of age, sex, current
smoking, heavy alcohol drinking, daily energy intake, waist circumfer-
ence, and the presence of hypertension and other potential confounders.
This study suggests that individuals with higher heart rate are at risk of
diabetes and may benefit from diabetes screening.
Disclosure:D. Kim: None.
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Prevalence of diabetes and pre-diabetes in a cohort of adults with
William-Syndrome: a 5 year follow-up
M.E. Lunati1, V. Grancini1, V. Resi1, M. Bedeschi2, F. Lalatta2, E. Orsi1;
1Department of Clinical Sciences and Community Health, University of
Milan, Endocrinology and Diabetology Unit, IRCCS Fundation Ca’
Granda HMaggiore, 2Dipartimento della salute della donna, del bambino
e del neonato, University of Milan,UOD Genetica Medica, IRCCS
Fundation Ca’ Granda H Maggiore, Milan, Italy.

Background and aims:Williams syndrome (WS) is a multisystem genetic
condition caused by submicroscopic deletion at 7q11.23. Impaired glucose
metabolism (DM, IGT and IFG) is a well-known complication among pa-
tients with WS, and hemizygosity for syntaxin-1A (STX-1A) and MLXIPL,
which are implicated in insulin secretion and glucosemetabolism, is likely the
major factor responsible. However, a previous study of our WS population
showed a crucial role of reduced insulin sensitivity in the onset of glucose
metabolism alteration in WS patients, without significant differences in insu-
lin secretion compared to normal adults, matched for age, sex and BMI.
Materials and methods: Twenty Italian young adults with WS (13 fe-
males, 7 males, mean age at baseline 29.8±5.5 yr) were evaluated during a
5 year follow-up with glycometabolic and anthropometric parameters and
a 75 g oral glucose tolerance test (OGTT). Subjects positive at baseline for
IGT or DM were treated accordingly to guidelines and overweight/obese
patients started a dietetic treatment.
Results: At baseline, DM and IGT were diagnosed in 5% (1/20) and 55%
(11/20) of subjects, respectively, and 5 patients with IGT also had impaired
fasting glucose (IFG). After 5 years, the prevalence of IGT decreased (40%,
8/20), while new DM occured only in one patient. IFG was present in 6
subjects with IGT, whereas none of the patients with NGT had FG≥100
mg/dl. Obesity (BMI≥30Kg/m2), at baseline, affected 10% (2/20) of patients
and after dietetic treatment itwas present in only 1 patient (5%).After 5-years,
IGT patients showed lower β-cell function indices compared to euglycemic
patients (HOMA-B%: 76.3±34.5 vs 113±29.8, P=0.06; Disposition Index:
3.15±1.22 vs 5.71±1.14, P=0.01), and insulin resistance was higher in these
patients (HOMA-IR: 2.02±0.5 vs 1.7±1.06, P=0.46). Comparing insulin se-
cretion indices in IGT patients at baseline and during follow-up, HOMA-B%
and Insulinogenic Index showed a reduction (baseline: 108.2±43.6, 5-yr: 73.6
±36.3, P=0.106; baseline: 1.03±0.46, 5-yrs: 0.89±0.68, P=0.637, respective-
ly) over time, while HOMA-IR values remained unchanged.
Conclusion:After 5 years of lifestyle modification, the whole prevalence
of glucose alterations appeared reduced in WS patients. However, these
datas seem to suggest that glycometabolic alterations inWS are associated
primarily with reduced insulin sensitivity, but afterwards also occurs im-
paired beta-cell function, probably caused by deletion of a gene such as
STX-1A within the WS chromosome region. Therefore, it’s necessary a
strict follow-up and the correction of associated risk factors, in order to
avoid the onset of DM in this population.
Disclosure:M.E. Lunati: None.
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No increased incidence of type 1 diabetes under 40 years 2009-2014 in
Norwegians and immigrants
P.L.D. Ruiz1,2, H.L. Gulseth1,2, I.J. Bakken1, H. Strøm1, K.I.
Birkeland2,3, S.E. Håberg1, L.C. Stene1;
1Norwegian Institute of Public Health, 2Dept of Endocrinology, Morbid
Obesity and Preventive Medicine, Oslo University Hospital, 3University
of Oslo, Oslo, Norway.

Background and aims: The incidence of type 1 diabetes in children has
increased in most countries over the past decades. While the incidence of

type 1 diabetes in age-groups <15 years have been widely studied, fewer
have assessed age-groups up to 40 years. We aimed to study the incidence
of type 1 diabetes before age 40 years in Norway 2009-2014.
Materials and methods: In this nationwide population-based cohort
study we used the central population registry as the population frame
(complete Norwegian population from January 1st 2009; age under 40
years, n= 3,057,221), and identified type 1 diabetes by linking data from
several national registries using the personal identification number
assigned to all residents in Norway. The Norwegian Prescription
Database (NorPD) has registered drugs redeemed by individual patients
from all pharmacies in Norway since Jan 1st 2004. Diagnoses in primary
care (KUHR) have been registered at the individual level since Jan 1st
2006. The Norwegian Patient Register (NPR) has registered hospital and
outpatient clinic diagnoses at the individual level since Jan 1st 2008. Type
1 diabetes was defined as registration of at least one type 1 diabetes
diagnosis in primary or secondary health care, and start of insulin within
6 months of diagnosis and use for at least 6 months thereafter, and no use
of oral glucose lowering medication 12 months after the diagnosis. We
estimated the incidence from Jan 1st 2009 to Jun 30th 2014, which was
the end of the study period. Immigrants were defined as subjects not born
in Norway or having two parents born abroad.
Results: Overall incidence <40 year was 23.1 per 100,000 persons/year
for Norwegians (95% CI: 22.2-24.0) and the highest incidence rates were
at age 10-15 years (Fig panel a). The incidence rates were stable across the
calendar years (Fig panel b). Immigrants from Europe represented 11.5%
of the population and non-European immigrants 11.4%.Incidence in dif-
ferent regions of origin were: Africa 28.8 per 100,000 persons/year (95%
CI: 23.4-35.5), Europe (non-Norway) 12.0 per 100,000 persons/year
(95% CI: 10.0-14.2), Asia 8.0 per 100,000 persons/year (95% CI: 6.2-
10.2) and South America 5.3 per 100,000 persons/year (95% CI: 2.0-
14.2).
Conclusion: The incidence of type 1 diabetes in Norway seems to be
stable over time in both children and young adults. Immigrants in total
had an incidence that was nearly half of that in people born in Norway, but
there were large differences between regions.

Supported by: Norwegian Research Council and Institute of Public
Health, Health SouthEast
Disclosure:P.L.D. Ruiz: None.
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Decreasing incidence of type 2 diabetes in Norway 2009-2014
H.L. Gulseth1,2, P.L.D. Ruiz1,2, I.J. Bakken1, H. Strøm1, K.I.
Birkeland2,3, S.E. Håberg1, L.C. Stene1;
1Norwegian Institute of Public Health, 2Dept of Endocrinology, Morbid
Obesity and Preventive Medicine, Oslo Unversity Hospital, 3Faculty of
Medicine, University of Oslo, Oslo, Norway.

Background and aims: The prevalence of type 2 diabetes (T2D) is
increasing in many countries, but few have assessed trends in incidence.
We aimed to study incidence of diagnosed T2D age ≥30 years in Norway
2009-2014, in both Norwegians and immigrants.
Materials and methods: In this nationwide population-based cohort
study we used the central population registry as the population frame
(complete Norwegian population from January 1st 2009; age ≥30 years
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, n=3,258,708), and identified T2D by linking data from several national
registries using the personal identification number assigned to all resi-
dents in Norway. The Norwegian Prescription Database (NorPD) has
registered drugs redeemed by individual patients from all pharmacies in
Norway since Jan 1st 2004. Diagnoses in primary care (KUHR) have
been registered at the individual level since Jan 1st 2006. The
Norwegian Patient Register (NPR) has registered hospital and outpatient
clinic diagnoses at the individual level since Jan 1st 2008. Incident T2D
was classified as pharmacological treated if there was at least one pre-
scription of glucose lowering medication within the first six months of
diagnosis, and non-pharmacological if there were two or more T2D diag-
nosis codes registered without any anti-diabetic drug prescription within
the first six months. We estimated the incidence from Jan 1st 2009 to
Jun 30th 2014. Immigrant was defined as subject not born in Norway or
with two parents born abroad.
Results: The overall incidence of T2Dwas 494 per 100,000 persons/year for
Norwegians (95% CI: 491-498), and 49% were pharmacologically treated.
The highest incidence rates were seen at age 70-79 years. The total incidence
rate decreased across calendar years (p for trend <0.001). Average decrease
per year for non-pharmacological treated diabetes was 13% (95% CI: 12.8-
13.9, p<0.001), and the decrease for pharmacologically treated diabetes was
6.5% (95%CI: 6.0-7.1, p<0.001). Subjects ≥70 years had the largest absolute
decrease in incidence (Fig), but incidence rates were significantly decreased
across all age-groups, and in both Norwegians and immigrants (all p for
trend<0.001). Non-European immigrants represented 6.3% of the
Norwegian population aged ≥ 30 years, incidence rate 756 per 100,000
persons/year (95% CI: 738-775). Incidence rates by region of birth were:
Africa 759 per 100,000 persons/year (95% CI: 719-802), Asia 870 per
100,000 persons/year (95% CI: 845-897) and South America 550 per
100,000 persons/year (95% CI 493-615). Treatment the first 6 months varied
according to immigrant status; 47% of Norwegians and 57% of the non-
European immigrants received glucose lowering medication.
Conclusion: There was an apparent decrease in incidence of diagnosed
T2D 2009-2014 in Norway in all age groups and in both Norwegian and
immigrants.

Supported by: Norwegian Research Council and Institute of Public
Health, Helse SørØst
Disclosure:H.L. Gulseth: None.
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Prevalence and trends of obesity and overweight in Chinese adults,
2004-2013
J. Shen1, T. Guo2,3, X. Ma4, Q. Pan4, S. Fan4, X. Wang4, X. Bi4;
11.Endocrinology and Metabolism,2..The Center of Immunological
Genetics and HLA Typing, The First Affiliated Hospital with Nanjing,
Nanjing, China, 2Department of Genetics, Albert Einstein College of
Medicine, New York, USA, 3Endocrinology and Metabolism, The First
Affiliated Hospital with Nanjing, 4The Center of Immunological Genetics
and HLATyping, The First Affiliated Hospital with Nanjing, China.

Background and aims: Large-scale epidemiologic studies to assess the
increased prevalence of obesity in China, and relate this increase to eco-
nomic development, are lacking. In 2001, the China Marrow Donor
Program (CMDP) began collecting anthropometric data on volunteers
and information on >1.8 million individuals from 31 branch registries
are currently available.

Materials and methods: CMDP data from 1,163,094 healthy adults
examined in years 2004-2013 were included in a cross-sectional analysis
to estimate the yearly prevalence of obesity and overweight. The annual
per capita Gross Domestic Product (GDP) was used to evaluate the rela-
tionship between economic growth and obesity.All statistical analyses
were conducted with the use of SAS for windows version 9.2 software
(Research Triangle Institute). Approximate power calculations were per-
formed using StatCalc (Sample Size and Power for Population Survey) in
Epi Info version 7 (National Cancer Institute, USA), assuming a survey
design effect of 1.5. The sample sizes for the groups with the smallest
sample size were sufficient to estimate the prevalence with confidence
limit of 0.05 with more than 80% power; most of the estimates can
achieve more than 90% power.
Results: In 2013, the age and sex-standardized prevalence of obesity and
overweight among Chinese adults was 10.16% and 32.40%, affecting
86.10 and 257.38 million individuals, respectively. The prevalence of
obesity and overweight increased with increasing age, and were higher
in males (13.08% and 38.66%) as compared to females (7.48% and
22.81%). From 2004 until 2013, the prevalence of obesity increased from
6.38% to 10.16% where the increase was greater from 2011-2014 as
compared to 2004-2010. Females had a greater increase in recent years
as compared tomales, suggesting that differences by gender are becoming
smaller. Among poorer provinces, the prevalence of obesity rose sharply
with increasing GDP, whereas among developed regions, there was a
nominal increase in obesity with increasing GDP.
Conclusion: The prevalence of obesity and overweight are dramatically
increasing in recent years in China, especially among women and in
regions with previously low GDP. Strategies aimed at preventing and
treating obesity are needed.
Supported by: China Marrow Donor Program (CMDP)
Disclosure: J. Shen: None.

309
Dynamics in prevalence of diabetes, diabetic complications and qual-
ity of diabetes care in Russian Federation in 2014-15 by data of na-
tional diabetes register
M.V. Shestakova, O.K. Vikulova, I.I. Dedov;
Endocrinology Reseach Center of the Ministry of Health, Moscow,
Russian Federation.

Background and aims: Due to worldwide increase in prevalence of
diabetes mellitus (DM) the data of registers are important tool for evalu-
ation the trends in DM epidemiology and efficiency of healthcare system
in certain population. The aim of the study was to analyze the prevalence
of DM, complications and HbA1c level in Russian Federation (RF) in
2014-15 years.
Materials and methods: The study summarized the data of the National
diabetes register, included databases of 63 regions of RF with more than
3750 clinics of primary care. The data exported from online register,
powered by Microsoft Dynamics CRM platform. Statistics performed
by SPSS, 19.
Results: At the end of 2015 yr the register included 3310517 DM pa-
tients: 99.3% adults (≥18yr), 0.5% children (0-14yr), 0.2% adolescents
(15-17yr). Distribution by DM type in age groups: adults 93.1% type 2
(T2)/ 5.2% type 1 (T1)/ 1.6% other DM types, children 89.1/9.7/1.2%,
adolescents 93.9/4.6/1.5%, respectively; distribution by gender (M/F) in
T1 52.7/47.3%, T2 28.3/71.7%, other types 22.7/77.3%. The average T1
prevalence was 1.66 cases/per 1000 population, T2 26.62 cases/per 1000
population with the wide range of variability among regions from 0.28 to
41.2 and 4.33 to 37.71/1000 population, respectively; the dynamics in
prevalence +1% for T1, +2.9% for T2. The most frequent complications
in T1/T2 were diabetic neuropathy 40.0/20.6%, retinopathy 33.6%/
15.1%, hypertension 17.4/39.2%, nephropathy 19.2/5.2%, macrovascular
disease 16.1/13.4%; without significant dynamics compared 2014 yr. In
2015 registered 66093 DM-related deaths (+1% compared 2014); the
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leading cause was MVD: cumulatively heart failure, stroke and myocar-
dial infarction - 46.2% of deaths in T2 and 30.3% in T1, the third leading
cause in T1 - kidney failure (7.1%), in T2 - oncology (8.4%). Distribution
by HbA1c level of T1 patients: less 7% - 30.9% of patients; 7-7.9% -
29.1%; 8-9% - 19.2%; > 9% - 20.8%; T2 patients: 45.4%; 31.9%; 13.5%;
9.2%, respectively; dynamics in the patients proportion by HbA1c range
compared with 2014 yr: +6.0/-0.4/-2.8/-2.8% and +7.9/-3.1/-2.9/-2.0 for
T1 and T2, respectively.
Conclusion: The data of National diabetes register have shown increased
DM prevalence in RF over 2014-15 years, predominantly with T2 DM,
that is in concordance with the global world trends; stable frequency of the
registered diabetic complications and MVD as the main cause of DM-
related death both in T1 and T2. Based on HbA1c dynamics with increas-
ing proportion of patients within target in about 45% of T2 and 30% of T1
patients let to consider the better quality of diabetes care during the last
year.
Supported by: Aston Consulting Group for technical support of register
Disclosure:M.V. Shestakova: None.
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Screening strategies for early diagnosis of undiagnosed diabetes and
other disorders of glucose metabolism. The DSP (Diabetes Screening
Palermo) study
T. Iraci1, V. Di Carlo2, L. Galvano2, F. Magliozzo2, SIMG PALERMO;
1Simg Palermo, Cefalu, 2Simg Palermo, Palermo, Italy.

Background and aims: The Diabetes Screening Palermo Study evaluat-
ed, in the general practice setting, the effectiveness of a screening strategy
for type 2 diabetes mellitus (T2DM). This study used electronic instru-
ments to identify individuals at a high risk of diabetes and to provide early
detection of undiagnosed T2DM and prediabetes.
Materials and methods: This is an observational study, lasting 24
months, in primary care from Italy, conducted by 20 GPs.The study
partecipants were drawn from the general patient population of these
physicians. Included were men and women, aged > 14 years, after the
exclusion of individuals previously diagnosed with diabetes. The screen-
ing programme was divided into two phases. Phase 1: identification of
patients at high risk of diabetes through the analysis of databases of
general practitioners. To identify those at high risk for T2DM, the criteria
adopted were from the Italian Standard of Medical Care in Diabetes.
Testing to detect type 2 diabetes in asymptomatic people, have been
considered in adults of any age, who were overweight or obese (BMI
≥25 kg/m2) and who had one or more additional risk factors for diabetes.
For all patients, without these risk factors,testing began at age 45 years.
Phase 2: screening to test for diabetes or prediabetes, using fasting plasma
glucose (FPG) and the 2-h plasma glucose value after a 75-g oral glucose
tolerance test (OGTT). The OGTTwas a central component of the screen-
ing programme and a significant proportion of individuals at high risk for
diabetes, which is defined as those with impaired fasting glucose (IFG),
had blood glucose levels, after the glucose load, that were compatible with
either a diagnosis of T2DM or impaired glucose tolerance (IGT).
Results: the total studywas composed of 26 410 subjects, of which 13319
(50.43%) were at high risk of T2DM. A total of 40.75% of these high-risk
individuals had impaired fasting glucose (IFG). A total of 965 subjects
with IFG were than, at random, subjected to an OGTT, on the basis of
which 136 subjects (14.09%) were identified with IGT and 83 subjects
(8.60%) gave a response compatible with the diagnosis of T2DM
Conclusion: In a primary care setting, a proactive approach towards
diabetes screening, especially performing OGTTs in subjects with IFG,
facilitated the early diagnosis of T2DM. This reduced the percentage of
cases of undiagnosed diabetes and allowed the identification of individ-
uals with prediabetes, who required preventive interventions. Through a
process of a clinical audit, the computerised systems used by general
practitioners,facilitated the identification of people at high risk for diabe-
tes and improved the management of the screening programme.

Disclosure:T. Iraci: None.
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Statin use and the risk of type 2 diabetes in subjects with impaired
fasting glucose: results from the prospective study IT-DIAB
S. Smati1, M. Hanf2, M. Pichelin1, A. Richard1, B. Bressolette1, V.
Jacquin1, M. You1, C. Authier3, G. Breton1, B. Cariou1;
1Endocrinology, CHU NANTES, 2INSERM CIC004, 3CPAM Loire-
Atlantique, Nantes, France.
Background and aims: Meta-analyses of randomized clinical trials
have demonstrated that statins are associated with an increased risk
of type 2 diabetes (T2D). Here, we assessed the impact of statin use
on the occurrence of new onset T2D in a population of subjects with
pre-diabetes.
Materials and methods: IT-DIAB is an observational study in which
subjects with impaired fasting glucose (IFG) are prospectively followed
annually for five years in order to understand the pathophysiological
mechanisms involved in the switch from pre-diabetes to T2D. 452 sub-
jects with IFG were included in this interim analysis with a mean follow-
up of 3.0 years. Conversion to T2D was defined by a fasting plasma
glucose (FPG) ≥ 7 mmol/L or HbA1C ≥ 6.5%. Univariate and multivar-
iate cox analyses were performed to analyse the effect of statin use on
conversion to T2D.
Results: Amongst the 452 patients included, 122 were under statins at
baseline. Subjects under statins were older (62 vs 58 years, p<0,0001) and
displayed higher HbA1C (5,9 vs 5,8%, p<0,0001) and BMI (29,8 vs 28,7
kg/m2, p=0,07) compared to non-statin users. FPG was similar between
the two groups (114 mg/dL). After 3 years, 117 subjects (25.9%)
progressed to T2D, including 30.3% (n=37/122) in statin users vs
24.2% (n=80/330) in non-statin users. Univariate analysis showed a ten-
dency for a correlation between statin use and T2D risk defined either by
FPG ≥ 7 mmol/L (HR [95% CI] : 1.36 [0.92-2.01] ; p=0.13) or HbA1C ≥
6.5% (HR [95% CI] : 1.74 [0.94-3.25] ; p=0.08). In multivariate analysis,
statin use was significantly associated with T2D risk defined byHbA1C ≥
6.5% only (HR [95% CI] : 1.91 [1.00-3.66] ; p=0.05). In the same mul-
tivariate analysis, BMI was more associated with T2D risk than statin-use
(HR [95% CI] : 3.26 [1.23-8.64] ; p=0.017). In addition the reversion
from IFG to normoglycaemia (i.e. FPG < 5.5 mmol/L) was significantly
less frequent in statin (13.9%) vs non-statin users (23.9%) (OR [95%CI] :
0.51 [0.29-0,91] ; p=0.021).
Conclusion: Statin use was associated with an increased risk of T2D in
patients with prediabetes in a real-life setting. This effect seemed to occur
independently of BMI, at least when conversion to T2D was defined by
HbA1C ≥ 6.5% .
Clinical Trial Registration Number: NCT01218061
Supported by: OSEO
Disclosure:S. Smati: None.
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Determinants of glucagon secretion in prediabetes and recently diag-
nosed type 2 diabetes: an IMI-DIRECT study
A.Y. Dawed1, A.G. Jones2, T.J. McDonald2, M. Walker3, A. Mari4, P.W.
Franks5, E.R. Pearson1, for the IMI-DIRECT project;
1Division of Molecular and Clinical Medicine, University of Dundee,
2NIHR Exeter Clinical Research Facility, University of Exeter Medical
School, 3Institute of Cellular Medicine, Newcastle University, Newcastle-
upon-Tyne, UK, 4Institute of Neuroscience, Consiglio Nazionale delle
Ricerche, 35127, Padova, Italy, 5Department of Clinical Sciences, Lund
University, Skåne University Hospital, Genetic and Molecular
Epidemiology Unit, Lund University Diabetes Centre, Malmö, Sweden.

Background and aims: Patients with type 2 diabetes exhibit abnormal
regulation of glucagon secretion. Compared to healthy volunteers, indi-
viduals with T2D have shown to have unaltered, reduced or upregulated
glucagon response following OGTT/MMT indicating variation among
subsets of T2D populations. Part of the inconsistency in study findings
could be due to differences in study populations that cannot be sufficiently
accounted for in small studies. Therefore large studies are required. We
aimed to investigate determinants of glucagon response in a large cross-
sectional study consisting those high risk for diabetes and recently diag-
nosed T2D individuals from the IMI-DIRECT project.
Materials and methods: Fasting and 60 minute glucagon concentrations
following an oral glucose or mixedmeal tests were assessed in individuals
with normal glucose tolerance (NGT, n=1551), isolated impaired fasting
glucose tolerance (i_IFG = 339), isolated impaired 2hour glucose toler-
ance (i_IGT = 179), impaired fasting and 2hour glucose tolerance
(IFG&IGT = 110), screen-detected type 2 diabetes (sd_T2D, 89), and
clinically diagnosed type 2 diabetes (DM, 836). Multiple linear regression
model was carried out using log-transformed glucagon measures, with
adjustments for age, sex, BMI, glycaemic status, oral glucose insulin
sensitivity (OGIS) and center. Post OGTT or MMT, the 60 minute gluca-
gon is also adjusted for baseline glucagon. All results represent the beta
for the covariate adjusted for all other covariates.
Results: Compared to individuals with NGT there was higher fasting
glucagon with worsening glycaemia (i_IGT (+5.5%, p=0.03), sd_T2D
(+8.5%, p=0.02), DM (+8.9%, p<0.001). In those high risk for diabetes,
IFG&IGT (+6.4%, p=0.01) and sd_T2D (+6.4%, p=0.03) had higher 60
minute glucagon concentration (adjusted for baseline glucagon) post
OGTT than NGT. Older age was associated with lower fasting glucagon
(-0.31% per year, p<0.001). Being male (+5.8%, p<0.001) and higher
BMI (+0.9%, p<0.001) were associated with higher fasting glucagon
concentration in both high risk and DM. In the high risk group, men
had lower 60 minute glucagon concentration post OGTT than women
(-5.4%, p < 0.009). Fasting glucagon is inversely correlated with insulin
sensitivity (OGIS) in both high risk for diabetes (r2 = 0.23, p < 0.001) and
clinically diagnosed type 2 diabetes groups (r2 = 0.13, p < 0.001). In
patients with diabetes, metformin use was not significantly associated
with either fasting or 60 minute glucagon concentration.
Conclusion: This finding indicates that dysregulated glucagon secretion
could occur already before the development of diabetes and is most pro-
nounced in men. Age, sex, BMI and insulin sensitivity are strong deter-
minants of glucagon secretion in prediabetes and clinically diagnosed
T2D.
Supported by: IMI-JU Grant 115317 (DIRECT) funded by EU FP7 and
EFPIA
Disclosure:A.Y. Dawed: None.
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Survival as a function of HbA1c in people with type 2 diabetes using
differing glucose-lowering regimens
C.J. Currie1,2, S.E. Holden2, B. Voss3, S. Rajpathak4, B. Alemayehu4, D.
Williams2, E. Berni2, S. Jenkins-Jones2, S.S. Engel4;
1School of Medicine, Cardiff University, 2Pharmatelligence, Cardiff, UK,
3MSD RBSC, Haar, Germany, 4Merck & Co, Kenilworth, USA.

Background and aims:Observational studies have demonstrated a U- or
J-shaped association between glucose control and all-cause mortality.
Hypoglycaemia represents one possible explanation for this pattern of
association. Our purpose was to characterise survival as a function of
HbA1c in those treated with six glucose-lowering regimens that are dif-
ferentially associated with hypoglycaemia risk.
Materials and methods: Retrospective data were available from ≈7% of
the UK population. Patients with type 2 diabetes treated with one of the
following glucose-lowering regimens for >90 days were selected: metfor-
min monotherapy (n=93,915); sulfonylurea monotherapy (n=23,075); in-
sulin monotherapy (n=10,891); a composite group of regimens with low
hypoglycaemia risk (metformin monotherapy or acarbose, DPP-4 inhib-
itors, GLP-1 agonists, SGLT-2 inhibitors or thiazolidinediones as mono-
therapy or in combination with metformin, n=129,198); a composite of
regimens with higher hypoglycaemia risk but excluding insulin
(meglitinides or sulfonylureas as monotherapy or in combination with
metformin, n=65,985) and a composite of regimens with higher
hypoglycaemia risk including insulin (meglitinides, sulfonylureas or in-
sulin as monotherapy or in combination with metformin, n=88,743). Risk
of all-cause mortality was evaluated using a multivariable Cox propor-
tional hazards model, introducing mean HbA1c as a quarterly updated,
time-dependent variable. Findings were determined by prespecified
HbA1c categories and by deciles of HbA1c in within-group comparisons.
Results: There were 6,646 deaths, with total follow-up of 374,591 years.
Lower (<7%), high (≥8·5%<9.5%) and very high (≥9.5%) HbA1c were
associated with increased mortality, compared with moderate HbA1c
(≥7%≤8·5%): adjusted hazard ratios (aHR) 1·12 (95%CI 1·06−1·18), 1·18
(1·07−1·32) and 1·16 (1·03−1·32), respectively. However, survival for low-
er versus moderate HbA1c differed by glucose-lowering regimen: metfor-
min, aHR=1·03 (0·95−1·12); sulfonylurea, 1·11 (0·99−1·25); insulin, 1·47
(1·25−1·72); low-hypoglycaemia-risk regimens, 1·02 (0·94−1·10); higher-
risk regimens excluding insulin, 1·24 (1·13−1·35); and higher-risk regimens
including insulin, 1·28 (1·18−1·37).When analyzed byHbA1c decile, there
existed further revealing structure in these data. In all six regimens, there
was an increased association with all-cause mortality in the lowest decile
(6.04%-6.25%) compared with the nadir (7.15-7.27%), where the aHR
ranged from 1·50 (95%CI 1·19-1·88) to 2·30 (1·63-3·24). By comparison
with higher deciles of HbA1c, lower deciles of HbA1cwere associatedwith
a higher risk of mortality in regimens with a higher risk of hypoglycaemia.
Conclusion: Lower HbA1c levels were associated with elevated mortal-
ity risk versus moderate control; however, the pattern of association dif-
fered by regimen. Only insulin monotherapy and composite regimens that
included drugs with a higher risk of hypoglycaemia were associated with
elevated risk in the pre-specified lower versus moderate HbA1c catego-
ries. However, post-hoc analysis using deciles of HbA1c revealed elevat-
ed risk of all-cause mortality in the lowest decile of HbA1c for all regi-
mens investigated. The possibility of residual confounding should be
considered when interpreting these results.
Supported by: Merck Sharpe & Dohme
Disclosure:C.J. Currie: Employment/Consultancy; CC is an employee of
Cardiff University; SEH,DW, EB, SJ-J are employees of Pharmatelligence;
BV, SR, BA and SSE are all employees of Merck & Co. Grants; Merck
Sharpe & Dohme (payment to Pharmatelligence). Stock/Shareholding; CC
is the director of Pharmatelligence; BV, SR, BA and SSE are stock/
shareholders of Merck & Co.

Diabetologia (2016) 59 (Suppl 1):S1–S581 S157



314
HbA1c and second line glucose lowering drug initiation in Denmark,
Norway and Sweden: an observational study comparing type 2 dia-
betes management in primary care
F. Persson1, J. Bodegard2, K.I. Birkeland3, K. Furuseth4, M. Thuresson5,
A. Lindh6, P.M. Nilsson7, M.E. Jørgensen1, H.L. Gulseth3, J.
Søndergaard8, S.T. Knudsen9, M. Alvarsson10;
1Steno Diabetes Center, Gentofte, Denmark, 2AstraZeneca, 3University of
Oslo, 4Solli Klinikk, Jessheim, Norway, 5Statisticon AB, Uppsala,
6Åkersberga, Åkersberga, 7Lunds Unversity, Sweden, 8University of
Southern Denmark, Odense, 9Aarhus University, Denmark,
10Karolinska University Hospital, Stockholm, Sweden.

Background and aims: Second line treatment with glucose lowering
drugs (GLD) is an important part of type 2 diabetes (T2DM) management
and guidelines argue for early intervention if HbA1c is unsatisfactory.
Real world data on HbA1c, choice of second line drug and follow up is
scarce. The aim of this study was to describe HbA1c and initiation of
second-line treatment in primary care using electronic medical records
(EMR) data from Denmark (DK), Norway (NO) and Sweden (SWE).
Materials and methods: EMR data were extracted from 60 primary care
clinics in DK, NO and SWE including all patients having a T2DM diag-
nosis and/or prescription of any GLDs between 2005 and 2015. Patient
characteristics, laboratory data, and prescribed drugs were used in the
analyses. First line mono-metformin patients were included at second line
initiation (index date), defined as either an add-on or switch. Baseline data
is defined as last available data prior to index date within a 3 month
period. Data at year onewas theminimumvalue during the year following
index. The figure displays themean value of HbA1cwith 95% confidence
intervals for the last available value in each time period. Correlation of
repeated measurements within participants not accounted for.
Results: Of the 3,427 patients; 690, 660 and 2077 were identified in DK,
NO and SWE respectively, with mean age 61.0, 61.0 and 61.8 years, and
proportion of males 60.3, 60.5 and 59.4%. Baseline HbA1c was 63.0,
68.7 and 68.0 mmol/mol (p<0.01), followed by a decrease during the first
year of -11.1, -15.3 and -14.6 mmol/mol (p<0.01) respectively (Figure).
HbA1c maintained at similar levels during the following 4 years.
Corresponding changes for systolic blood pressure and LDL were -6.8,
-11.6 and -9.2 mmHg (p=0.27), and -0.34, -0.41, and -0.22 mmol/l
(p=0.09), respectively. In 2015, the most common second-line drugs
(mono- or in combination) were insulin (13, 10, 26%), SU (18, 18,
29%), DPP-4i (54, 58, 33%), GLP1-RA (8, 5 and 5%) and SGLT2i (6,
10 and 3%) for DK, NO and SWE, respectively (p<0.01).
Conclusion: Patients initiated on second line treatment had similar char-
acteristics inDK,NO and SWE. However, in DKpatients were initiated at
lower HbA1c, which may indicate a more proactive disease management.
Newer classes of GLDs were more commonly used in DK and NO com-
pared to SWE that also had a substantially higher use of insulin and SU.

Supported by: AstraZeneca
Disclosure:F. Persson: Grants; AstraZeneca.
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Effect of diabetes and of therapy with statins on the hospitalisation
risk for infections: a population study
G. Seghieri1, L. Policardo1, R. Anichini2, F. Profili1, M. Seghieri3, P.
Francesconi1;
1Epidemiology, Agenzia Regionale Sanità, Florence, 2I, Diabetes Unit,
Ospedale S.Jacopo, Pistoia, 3Clinical & Experimental Medicine,
Department of Clinical & Experimental Medicine, University of Pisa, Italy.

Background and aims:Diabetic patients are at increased risk of infections
and whether use of statins can reduce such a risk is still open to discussion.
To answer this question we carried out an observational cohort study refer-
ring to the whole population living in Tuscany, a region of centre of Italy
retrospectively followed up along a five years’ period (from December 31,
2010 to December 31, 2015) comparing the effect of prevailing statins’ use
between diabetic and non diabetic people, as to the risk of first
hospitalisation for pneumonia (PNEU), or, separately, due to any bacterial
infections including pneumonia (BI).
Materials and methods: The database used for this investigation was
obtained from linking four administrative datasets: a) the registry of all
recipients of regional health system resident in Tuscany and alive on
December 31, 2010 (n=3,663,415); b) the regional hospital admissions’
dataset containing first ever hospital discharges with main ICD-CM code
of PNEU, or of any BI: (PNEU, or urosepsis, osteomyelitis, cellulitis,
bacterial meningitis, sinusitis, otitis media/externa, septicemia/bacteremia,
abscess; c): the dataset of diabetic population identified by the regional
diabetes registry or by hospital discharge with ICD-9-CM code: 250.xx
(n=192,375). Finally, the baseline exposure to statin therapy was deter-
mined by d): the regional dataset of drug prescriptions. Effect of diabetes
and or of statin use on hospitalization for PNEU or BI were measured
according to a Cox regression analysis model, after adjusting for age, dia-
betes therapy, Charlson index, and hospitalisations for cardiovascular dis-
eases (CVD) prior to December 31, 2010.
Results: During the 5yr period we observed 30,597 hospitalisations for
PNEU with 1.43(1.42-1.45)x1000p-yr in non diabetics and 6.02(5.86-
6.18)x1000p-yr in diabetics, and 44,751 for BI with 2.08(2.06-
2.10)x1000p-yr in non diabetics and 9.13(8.94-9.32)x1000p-yr in diabetics.
Presence of diabetes conferred a greater risk for both PNEU and BI
hospitalisations: [HR (95%CI): 1.48 (1.43-1.53) and respectively 1.64
(1.60-1.68); p<0.0001 for both]. Prevailing statin therapy had a protective
effect on PNEU or BI hospitalisations either in non diabetic [(HR: 0.76(0.73-
0.80) and 0.77(0.74-080); p<0.0001 for both)] or diabetic subjects
[(0.77(0.72-0.81) and 0.75(0.71-0.78); p<0.0001 for both)]. Previous
hospitalisation for CVD significantly increased the protective effect associat-
ed to statins in non diabetic population [(HR: 0.69 (0.65-0.74), in CVD+ vs.
0.93 (0.89-0.97) in CVD-; p<0.05 for difference between groups)],while the
protective effect was independent of prior hospitalisation for CVD in diabetic
subjects [(0.74 (0.69-0.78) in CVD+ vs. 0.76 (0.70-0.83) in CVD-; p=NS for
difference between groups)]. Datawere confirmed aftermatching exposure to
statins in CVD- and CVD+ subjects by use of a propensity score.
Conclusion: In this cohort of Tuscan population diabetes increased the 5-
yr-adjusted-risk of PNEU and BI by about 50%. Prevailing statin therapy
was equally risk protective in diabetic subjects with or without prior
hospitalisation for CVD, contrarily to non diabetic population in which
statin-associated protection was significantly more evident in subjects
with prior hospitalisation for CVD.
Disclosure:G. Seghieri: None.
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Hypoglycaemia and glycaemic variability are associated with surviv-
al rate after admission in hospitalised terminal cancer patients with
diabetes
S. Takeishi, A. Mori, M. Kawai, Y. Yoshida, T. Yumura, S. Ito, T.
Shibuya, N. Fushimi, N. Ohashi, H. Kawai;
Ichinomiyanishi Hospital, Ichinomiya-city, Japan.
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Background and aims:Diabetes has been reported to be associated
with various cancer risks and mortality. Low HbA1c levels have
extended survival time significantly in terminal cancer patients
with diabetes mellitus. Hypoglycaemia and glycaemic variability
(GV) are associated with mortality in critically ill hospitalized
patients; hence, we speculate that less GV is desirable in terminal
cancer patients. White blood cell (WBC), C-reactive protein
(CRP), Albumin (Alb), hemoglobin (Hb), lactate dehydrogenase
(LDH), and blood urea nitrogen (BUN) have been generally re-
ported as prognostic factors for cancer. In addition to these fac-
tors, GV may be associated with prognosis in terminal cancer
patients. In this study, we investigated the relationship of survival
rate after admission (survival rate) with prognostic factors for
cancer and glycaemic control in hospitalized terminal cancer pa-
tients with diabetes mellitus who underwent interventions for
glycaemic control.
Materials and methods:We retrospectively analysed 496 hospitalized
terminal cancer patients with diabetes mellitus who underwent glu-
cose monitoring >3 times per day from 2009 to 2015. We evaluated
the survival rate within 90 days after admission. We extracted data
regarding age, sex, BMI, HbA1c, prognostic factors for cancer on
day 1 of hospital stay, and change in prognostic factors for cancer
(day of discharge from hospital − day 1 of hospital stay). We eval-
uated the presence of underlying etiology of cancer besides diabetes
(underlying etiology). Hypoglycaemia was defined as a blood glucose
level <70 mg/dL on any test performed in the hospital.
Hypoglycaemia, GV (standard deviation [SD], coefficient of variation
[CV] and average daily risk range [ADRR]), and mean glucose con-
centrations were determined from all the glycaemic data collected
during the entire hospital stay. We analysed the association of these
factors with survival rate by using a Cox proportional hazards model.
Results: We found a mortality rate of 38.3%. In the univariate analysis,
neither age, sex, BMI, HbA1c, underlying etiology, nor any of the prog-
nostic factors for cancer were associated with survival rate. However,
hypoglycaemia, ADRR, CV, SD, and mean glucose concentrations
showed a significant association. After stepwise multivariate adjustment,
hypoglycaemia, ADRR, CV, SD, and mean glucose concentrations were
independently significantly associated with survival rate (hazard ratio
[HR] 1.51 (95% confidence interval [CI] 1.06-2.14) p=0.02, HR 1.04
(95% CI 1.00-1.07) p=0.04, HR 1.11 (95% CI 1.04-1.19) p=0.002, HR
1.04 (95% CI 1.01-1.07) p=0.01, and HR 1.03 (95% CI 1.02-1.04)
p<0.0001, respectively).
Conclusion: Glycaemic control (especially hypoglycaemia and GV),
rather than prognostic factors for cancer, is associated with survival rate
in hospitalized terminal cancer patients with diabetes mellitus.

Clinical Trial Registration Number: UMIN000020729
Disclosure: S. Takeishi: None.
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Rates of hospital admission for hypoglycaemia by glucose-lowering
regimen and by glycated haemoglobin status in people with type 2
diabetes
S.E. Holden1, S. Jenkins-Jones1, C.J. Currie1,2;
1Pharmatelligence, 2Cardiff University, Cardiff, UK.

Background and aims: Different glucose-lowering regimens are associ-
ated with differing rates of hypoglycaemia. The purpose of this study was
to select, a priori, common glucose-lowering regimens and determine the
rate of admission to hospital for hypoglycaemia by regimen and, within
regimens, by differing levels of HbA1c.
Materials and methods: This was a retrospective study using primary-
care data from the UK Clinical Practice Research Datalink linked to
Hospital Episode Statistics (HES).We selected HES-eligible patients with
type 2 diabetes treated with one of the following glucose-lowering regi-
mens for more than 90 days: insulin monotherapy (R1, n=4,107); sulfo-
nylurea monotherapy (R2, n=8,738); a composite of regimens with higher
hypoglycaemia risk including insulin (meglitinides, sulfonylureas and
insulin as monotherapy or in combination with metformin, R3,
n=39,361); a composite of regimens with higher hypoglycaemia risk
but excluding insulin (meglitinides or sulfonylureas as monotherapy or
in combination with metformin, R4, n=30,036); metformin monotherapy
(R5, n=46,064); and a composite of regimens with low hypoglycaemia
risk (metformin monotherapy or acarbose, DPP-4 inhibitors, GLP-1 ago-
nists, SGLT-2 inhibitors and thiazolidinediones as monotherapy or in
combination with metformin, R6, n=60,131). Index date was defined as
the start of the regimen of interest plus 91 days. Inpatient admissions for
hypoglycaemia were identified from relevant primary- or secondary ICD-
10 codes. The crude incidence rate of hospital admission for
hypoglycaemia was calculated by regimen and mean HbA1c over the
follow-up. HbA1c categories were defined as: lower (less than 7%), mod-
erate (greater than or = 7% and less than or = 8·5%), high (greater than 8·
5% and less than or = 9.5%) and very high (greater than 9.5%).
Results: There were 1,195 admissions relating to hypoglycaemia. The
total numbers of events for each regimen were as follows: R1, 368; R2,
253; R3, 1,101; R4, 559; R5, 84; and R6, 94. The corresponding total
follow-up times in years were: R1, 8,718; R2, 15,541; R3, 78,454; R4,
57,871; R5, 100,146; and R6, 124,870. These translated into the follow-
ing unadjusted rates of hypoglycaemia per 1,000 person-years: R1, 42.2
(95%CI 38.1-46.7); R2, 16.3 (14.4-18.4); R3, 14.0 (13.2-14.9); R4, 9.7
(8.9-10.5); R5, 0.8 (0.7-1.0); and R6, 0.8 (0.6-0.9). Within the glucose-
lowering regimens, rates of hypoglycaemia varied by HbA1c category
(Figure).
Conclusion: Admission rates for hypoglycaemia varied by both regimen
and by glucose control. The empiric pattern of hypoglycaemia rates for
the various regimens matched a priori expectations. In people exposed to
insulin resulting in high, very high and lower HbA1c were all associated
with increased risk of hypoglycaemia (versus moderate HbA1c). In peo-
ple exposed to any secretagogue, only those with lower HbA1c had an
increased risk of hypoglycaemia.
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Effect of beta thalassaemia trait on haemoglobin A1c levels in indi-
viduals without diabetes
K. Makrilakis, D. Tsilingiris, E. Voskaridoy, S. Pagkrati, S. Liatis;
First Department of Propaedeutic Medicine, Medical School, National
and Kapodistrian University of Athens, Greece.

Background and aims: Glycosylated Hemoglobin A1c (HbA1c) has been
used for monitoring individuals with diabetes mellitus for decades and, since
2010, it has been introduced as a novel criterion for the diagnosis of the disease.
HbA1c levels, however, are influenced by a number of factors other than
glycaemia, predominantly those affecting red blood cell (RBC) production
and/or lifespan, rendering its value unreliable as a means of diagnosing and
monitoring diabetes mellitus under certain circumstances. Beta thalassemia
trait is a benign hereditary hemoglobinopathy characterized by mild chronic
hemolysis, with a global distribution and a high prevalence among certain
Mediterranean areas, including Greece (mean frequency approximately
7.4%).Affected individuals havemild tomoderate anemia owing to ineffective
erythropoiesis and slightly diminished RBC lifespan. The association between
beta thalassemia trait andHbA1c levels has not been previously investigated in
detail. The aim of the present study is to determine whether the presence of
beta thalassemia trait affects HbA1c levels in a population without diabetes.
Materials andmethods:We examined two groups of individuals matched
for age and gender, one consisting of carriers of the beta thalassemia trait
and the other of normal controls. Heterozygosity for beta thalassemia in the
first group was confirmed via hemoglobin electrophoresis. Diabetes
mellitus, hemoglobinopathies other than beta thalassemia trait, pregnancy
of any age, major surgery or blood donation during the previous 3 months,
renal disease and any other condition potentially affecting hemopoiesis
were considered as exclusion criteria. In all participants fasting plasma
glucose (FPG), fructosamine, ferritin, hsCRP and HbA1c levels were mea-
sured, the latter using turbidimetric inhibition immunoassay. Statistical
analysis was carried out using SPSS statistics version 20.
Results: A total of 162 individuals were examined, 92 carrying the beta
thalassemia trait and 70 controls with normal erythrocyte indices. The two
groups were comparable in terms of age, gender, BMI and first degree family
history of diabetes.Mean FPG and fructosamine did not differ between the two
groups (85.8 vs. 86.0mg/dl, p=0.91 and 220.7 vs. 222.9mg/dl, p=0.45, respec-
tively). Mean HbA1c value was also similar between the two groups (5.22%
vs. 5.16%, p=0.13), even after adjusting for possible confounders. However,
within the beta thalassemia group, there was a statistically significant positive
correlation between HbA1c and hemoglobin levels (r=0,382, p<0,001), which
was independent of glucose and fructosamine levels or other possible con-
founders, including ferritin levels. In the same group, individuals in the lower
quartile of descending hemoglobin levels, had significantly lower HbA1c than
those in the highest one (5.08% vs. 5.37%, p=0.002). The correlation between
HbA1c and hemoglobin was not found within the control group.

Conclusion: Individuals with beta thalassemia trait have similar fasting plas-
ma glucose, fructosamine and HbA1c levels to controls. Within the thalasse-
mic group, however, lower hemoglobin concentration is associated with low-
er HbA1c. This should be taken into account when using HbA1c as a diag-
nostic criterion for diabetes in individuals with the beta thalassemia trait.
Disclosure:K. Makrilakis: None.
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Is the association between glycaemia and incident cardiovascular
disease modified by haemoglobin levels?
D.R. Witte1,2, R.K. Simmons1,2, A. Hulman1,2;
1Public Health, Aarhus University, 2Danish Diabetes Academy, Odense,
Denmark.

Background and aims: Recent evidence indicating that the association
between fasting blood glucose and HbA1c is weaker at lower
haemoglobin (Hb) levels has been used to question the validity of
HbA1c as a diagnostic tool for diabetes, especially in people with altered
Hb metabolism. However, the interaction between Hb and HbA1c has not
been studied in relation to cardiovascular disease (CVD), despite indica-
tions that iron metabolism is implicated in the pathogenesis of both dia-
betes and CVD. Our aim was to examine whether the association between
baseline HbA1c levels and the risk of incident CVD is modified by Hb
levels in the English Longitudinal Study of Ageing (ELSA).
Materials and methods: We studied 2,133 women and 1,636 men who
participated in wave 0 of the ELSA cohort (1998-2001), had no history of
CVD and had valid data for Hb, HbA1c andBMI at baseline and at least one
follow-up visit. We fitted Cox proportional hazard models for the associa-
tion between baseline HbA1c, Hb, their multiplicative interaction term and
the risk of incident CVD, stratifying by sex and adjusting for age and BMI.
Results: The female and male participants were aged 64.9 years (SD: 9.2) /
64.2 years (8.6) and had a BMI of 27.7 kg/m2 (5.1) / 27.5 kg/m2 (4.0)
respectively. During a median follow-up duration of 7.7 years, 352 and
307 CVD events were observed in women and men respectively (crude
incidence rates: 26.0 and 30.4 per 1,000 person years respectively). Hb
levels were not associated with the risk of incident CVD at a statistically
significant level in either sex (HR: 1.05 (95%CI: 0.95;1.15) per g/dL Hb in
women and 1.02 (0.93;1.11) in men in age and BMI adjusted models).
HbA1c was associated with elevated CVD risk in both sexes (HR: 2.93
(2.37;3.63) per % HbA1c in women and 1.82 (1.64;2.02) in men in age
and BMI adjusted models). In unadjusted models, there was an indication
that for men the association between HbA1c and CVD risk was progres-
sively less pronounced with higher Hb levels (pint: 0.017). However, this
interaction term lost statistical significance on adjustment for age and BMI.
There was no indication of interaction between Hb and HbA1c in women.
Conclusion:We have shown that in a large and ageing cohort, Hb levels
do not modify the association between glycaemia and incident CVD
beyond the confounding impact of age and BMI. We confirm a strong
association between HbA1c levels and CVD risk in both men and women
and show that this association holds at all Hb levels in a general, ageing,
European population.
Disclosure:D.R. Witte: None.
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Longitudinal changes of insulin resistance and beta cell function in
relation to glucose regulation status in Koreans with prediabetes
C.-H. Kim1, H.-K. Kim2, E.-H. Kim2, S.-J. Bae2, J.-Y. Park3;
1Endocrinology & Metabolism, Soonchunhyang University, Bucheon,
2Health Screening & Promotion Center, Seoul, , 3Endocrinology &
Metabolism, University of Ulsan College of Medicine, Seoul Republic
of, Korea.

Background and aims:Both insulin resistance and beta-cell dysfunction
are known to be associated with development of type 2 diabetes.
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Prediabetes is a high-risk state for diabetes development, but the relative
contributions of these two factors in the progression to type 2 diabetes are
not fully understood yet and may differ by ethnicity or degree of obesity.
The aim of this study was to investigate the changes of insulin resistance
and insulin secretion over time and their association with the changes in
glucose regulation status in Korean individuals with prediabetes.
Materials and methods: We screened clinical and laboratory data of
17,971 Korean adults (age 20-79 years, 39% women) who underwent
routine medical check-ups in 2007-08 (baseline) and again in 2012-13
(follow up) with a mean 5-year (range 4.1-5.9 years) interval. Prediabetes
was defined as fasting plasma glucose (FPG) 5.6-6.9 mmol/l or HbA1c
5.7-6.4% (39-46 mmol/mol). Among them, 7208 (40.1%) individuals
diagnosed as prediabetes (3544 by FPG criteria only, 1713 by HbA1c
criteria only, and 1951 by both criteria) at baseline were included for the
analysis. Insulin resistance (HOMA-IR) and beta-cell function
(HOMA-%B) indices at baseline and at follow up were assessed by ho-
meostasis model assessment. Incident diabetes was defined as FPG ≥7.0
mmol/l, HbA1c ≥6.5% (48 mmol/mol), or initiation of antidiabetic
medications.
Results: Among the 7208 (5056 men and 2152 [30%] women, age 50.6
±8.2 years) participants who had prediabetes at baseline, 4410 (61.2%)
remained as prediabetes, 2123 (29.5%) reverted to normal glucose regu-
lation, and 675 (9.4%) progressed to type 2 diabetes after 5 years.
Compared with participants remained as prediabetes, those who
progressed to diabetes had significantly higher baseline HOMA-IR
(2.48±1.45 vs. 2.06±1.20, P <0.001), but similar baseline HOMA-%B
(74.6±47.6 vs. 73.1±41.4, P >0.05). By contrast, those who reverted to
normal glucose regulation had significantly lower HOMA-IR (1.98±1.14
vs. 2.06±1.20, P=0.035), but higher HOMA-%B (77.4±43.1 vs. 73.1
±41.4, P=0.001) at baseline compared with those who remained as pre-
diabetes. After 5 years, participants who progressed to diabetes showed a
mean 31% increase in HOMA-IR (2.48±1.45 vs. 3.24±2.10, P<0.001)
and a mean 15% decrease in HOMA-%B (74.6±47.6 vs. 63.8±40.4,
P<0.001) compared to baseline. By contrast, those who reverted to nor-
mal glucose regulation showed a mean 29% decrease in HOMA-IR (1.98
±1.14 vs. 1.41±0.78, P<0.001) and a mean 4% increase in HOMA-%B
(77.4±43.1 vs. 80.2±47.9, P=0.010). Participants who remained as pre-
diabetes showed no significant change in HOMA-IR (2.06±1.20 vs. 2.02
±1.17, P>0.05) and HOMA-%B (73.1±41.4 vs. 72.7±42.3, P>0.05) dur-
ing the 5-year period.
Conclusion: These results showed that both increase of insulin resistance
and decrease of beta-cell function contribute to progression to type 2
diabetes from prediabetes in Koreans. However, longitudinal changes in
insulin resistance were the predominant factor associated with progres-
sion to type 2 diabetes or regression to normal glucose regulation from
prediabetes. Our findings suggest that development of effective measures
improving insulin resistance would be important for prevention of type 2
diabetes.
Disclosure:C. Kim: None.
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Novel biomarkers predicting a microvascular composite outcome in
people with dysglycaemia in the ORIGIN trial
S. Hess1, G. Pare2, M. McQueen2, S. Lee3, H. Haenel1, H.C. Gerstein2;
1Sanofi-Aventis Deutschland GmbH, Frankfurt, Germany, 2McMaster
University & Population Health Research Institute, 3Population Health
Research Institute, Hamilton, Canada.

Background and aims: Novel biomarkers may identify people at high
risk for microvascular outcomes.
Materials and methods: One ml of stored serum from 8401 ORIGIN
participants was blindly assayed for 237 novel biomarkers. During a
median follow-up of 6.2 years, 1794 of these individuals developed a
composite microvascular outcome defined as the first occurrence of either
progression of albuminuria (from normoalbuminuria to either
microalbuminuria or clinical proteinuria, or from microalbuminuria to
clinical proteinuria), a doubling (or greater increase) of serum creatinine
from baseline, renal replacement therapy, or diabetic retinopathy requiring
photocoagulation or vitrectomy. A Cox regression model using a forward
selection approach was used to identify the subset of assayed biomarkers
that independently predicted the MVoutcome after accounting for 8 clin-
ical risk factors for MVoutcomes (sex, age group, prior CV event, albu-
minuria, smoking, established diabetes, LDL/HDL ratio, and
hypertension).
Results: A Bonferroni-corrected P value for inclusion in the model of
<0.00021 (i.e. 0.05/237) identified 6 significant biomarkers that included:
a) MMP-7 (HR 1.22); b) IGF-BP2 (HR 1.14); c) alpha-1-microglobulin
(HR1.15); d) gelsolin (HR 0.91); e) angiopoietin-2 (HR 1.11); and f)
interleukin 12 subunit p40 (HR 0.94). Compared to the clinical model,
the C statistic (95%CI) improved from 0.619 (0.605, 0.634) to 0.660
(0.646, 0.674), and the net reclassification index (95%CI) was 0.177
(0.114, 0.243). When the model was rerun after also accounting for base-
line serum creatinine as a 9th clinical risk factor for microvascular out-
comes, gelsolin was no longer significant and a new biomarker, growth/
differentiation factor 15 (HR 1.13) became significant. This biomarker
and angiopoietin-2 were also independent predictors of cardiovascular
outcomes.
Conclusion: Novel biomarkers can therefore help identify dysglycemic
people who are at risk for future MV outcomes and are potential thera-
peutic targets.
Clinical Trial Registration Number: NCT00069784
Supported by: Sanofi-Aventis
Disclosure: S. Hess: Employment/Consultancy; Sanofi-Aventis
Deutschland GmbH.
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Profiling of circulating microRNAs in children with recent onset of
type 1 diabetes
S. Erener1, A. Marwaha2, R. Tan2,3, T.J. Kieffer1,4;
1Department of Cellular and Physiological Sciences, University of British
Columbia, 2Child and Family Research Institute, Vancouver, Canada,
3Department of Pathology, Sidra Medical and Research Center, Doha,
Qatar, 4Department of Surgery, University of British Columbia,
Vancouver, Canada.

Background and aims:Type 1Diabetes (T1D) is an autoimmune disease
that is largely silent in its initial stages until the majority of beta cells are
destroyed. There is an unmet clinical need for cost-effective, reliable
biomarkers to predict and diagnose early diabetes-onset. Micro-RNAs
(miRNAs) are found at high concentrations in body fluids and the poten-
tial of circulating miRNAs to serve as biomarkers of various disease
conditions is currently being explored given their amenability for rapid,
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sensitive and specific detection and quantification.We sought to identify a
miRNA signature unique to recent-onset of T1D that could potentially
serve as a biomarker to diagnose early diabetes onset and monitor disease
progression.
Materials and methods:We used a Locked-Nucleic-Acid (LNA) based
qPCR profiling platform to screen 745miRNAs in the sera of ten children
with recent-onset of diabetes (31.30±2.44 days after diagnosis) and seven
age-matched controls. Levels of miRNAs with greatest fold differences
(p≤0.05) were measured by qPCR using LNA-enhanced primers from
children with different duration of T1D.
Results: Thirty-five miRNAs were significantly different (p≤0.05) be-
tween the controls and children with recent-onset of T1D, 27 of which
were elevated. Multivariate analysis using partial least squares supervised
classification method revealed 4 specific miRNAs stratifying recent-onset
of T1D. miR-454, miR-222, miR-144* and miR-345 were the top four
miRNAs with the highest variable of importance scores. The area under
the Receiver Operating Characteristic (ROC) curves for miR-454, miR-
222, miR-144* and miR-345 were 1, 0.97, 0.99 and 0.99, respectively.
Interestingly, levels of these miRNAs were comparable to controls in the
later stages of diabetes (6-12 months, 12-24 months, >24 months). To
identify potential biological functions impacted by these miRNAs, we
performed in silico pathway analysis based on the inferred miRNA target
genes, using the DIANA-miRPath v2.0 web server. Interestingly, glycos-
aminoglycan biosynthesis was the statistically most targeted pathway
among others, such as PI3K-Akt, MAPK and Wnt signaling pathways.
We also analyzed the correlation between HbA1c and miRNA levels
using Pearson`s r. Among the 35 dysregulated miRNAs, 28 miRNAs
were not correlated with HbA1c levels, indicating specificity of these
miRNAs to T1D rather than hyperglycemia. There were 134 other
miRNAs that significantly correlated (p≤0.05) with HbA1c levels; 18%
negatively and 72% positively correlated.
Conclusion: In conclusion, our study identifies a serum miRNA pattern
of recent-onset diabetes which might lead to a biomarker test to monitor
miRNA levels throughout disease progression. Also, signaling pathways
identified in this study may provide insight into the mechanisms under-
lying pathogenesis of T1D.
Supported by: JDRF
Disclosure:S. Erener: None.
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Elevated glutamate and branched chain amino acid levels in
overweight/obese individuals: links to insulin resistance and visceral
adiposity
C. Hawlitschek1, U. Ferrari1, F. Banning1, I. Freibothe1, V. Sacco1, C.
Wichmann1, S. Reif1, A. Potzel1, C. Prehn2, N.N. Sommer3, H.
Hetterich3, J. Adamski2, J. Seissler1, A. Lechner1;
1Studienzentrum Diabetes, Klinikum LMU, 2Helmholtz Zentrum,
3Klinikum LMU, Munich, Germany.

Background and aims: Several studies have examined the plasma amino
acid profile of overweight/obesity in humans to date. In these analyses,
branched chain amino acids (BCAAs) and glutamate have repeatedly
been found to be elevated but it remains unclear what is really driving
these alterations. The three options discussed are associations of elevated
amino acid levels with higher quantity of adipose tissue in overweight/
obese individuals, specifically with visceral adiposity, or primarily with
insulin resistance (IR). The aim of this study was to distinguish between
these concepts by analysing a deeply phenotyped, homogenous cohort of
human subjects.
Materials and methods: In a cross-sectional analysis, anthropometric
and clinical chemistry data, medical history, a 5-point oGTT and fasted
plasma samples were collected from 151 young women from the
PPSDiab-Study (age 35.6±3.9 years; BMI 25.4±5.7 kg/m2; recruited
2011-2014). Plasma amino acids (Ala, Arg, Asn, Asp, Cit, Gln, Glu,
Gly, His, Ile, Leu, Lys, Met, Orn, Phe, Pro, Ser, Thr, Trp, Tyr, Val) and

related biogenic amines (acetylornithin, asymmetric dimethylarginine, α-
aminoadipic acid, kynurenine, putrescine, serotonin, taurine) were quan-
tified using targeted metabolomics (Biocrates AbsolutIDQ p180 Kit).
Subcutaneous and visceral fat was measured in a subgroup of 86 women
using MRI. Statistical analysis was conducted using Mann-Whitney U
tests with Bonferroni correction for multiple testing and multivariate lin-
ear regression models. BMI and ISI (the Matsuda index of insulin sensi-
tivity) were logarithmized for the linear models.
Results: The plasma levels of glutamate (p<0.00001) and the BCAAs
leucine, isoleucine and valine (p=0.00034, p=0.00040 and p=0.00057, re-
spectively) were significantly elevated in overweight/obese women (BMI ≥
25 kg/m2), confirming previous studies. Glycine (p=0.00075) was reduced
and α-aminoadipic acid (p=0.00006) as well as tyrosine (p=0.00010) were
elevated. Multivariate linear regression analyses with BMI and ISI as inde-
pendent variables showed that glutamate was associated with a low ISI
(standardized regression coefficient (β)= -0.4; p=0.0003) and a high BMI
(β=0.2; p=0.02), whereas the BCAAs were positively associated only with
the BMI (β=0.3/p=0.02, β=0.2/p=0.03, β=0.3/p=0.008 for Leu, Ile and
Val, respectively), but not with the ISI. In further multivariate regression
analyses, the BCAAs were more strongly linked to visceral obesity (waist
circumference in the whole study cohort and abdominal visceral fat mass in
the MRI subcohort) than to overall adiposity. Glutamate and the BMI
predicted ISI with an adjusted R2 of 0.52.
Conclusion: We confirmed that plasma glutamate and BCAAs are ele-
vated in overweight/obese subjects but also found that the primary drivers
of these changes probably differ. Whereas IR and overweight/obesity
were both independently associated with elevated Glutamate levels, the
BCAAs were mainly linked to visceral obesity without a significant con-
tribution of IR. Our findings suggest that these two amino acid changes in
overweight/obese individuals are representative of alterations in different
metabolic pathways and that fasting plasma glutamate can serve as an
additional biomarker for IR.
Disclosure:C. Hawlitschek: None.
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Remnant cholesterol predicts the development of type 2 diabetes in
patients with established coronary artery disease
H. Drexel1,2, P. Rein1,2, A. Leiherer2,3, A. Vonbank1,2, D. Zanolin2,3, A.
Mader1,3, P. Schwerzler1,3, C.H. Saely1,2;
1Medicine and Cardiology, Academic Teaching Hospital Feldkirch,
2Vorarlberg Institute for Vascular Investigation and Treatment,
Feldkirch, Austria, 3Private University of the Principality of
Liechtenstein, Triesen, Liechtenstein.

Background and aims: Remnant cholesterol recently has attracted inter-
est as a marker of cardiovascular event risk and is associated with the
metabolic syndrome as well as with type 2 diabetes (T2DM). However, it
is unknownwhether remnant cholesterol also predicts the development of
diabetes in patients who do not have diabetes yet.
Materials and methods: We prospectively recorded incident diabetes
over 6.1±3.7 years in 861 consecutive non-diabetic Caucasian patients
with angiographically proven coronary artery disease (CAD). Diabetes
was diagnosed according to ADA criteria.
Results: At baseline, 41.3% of our non-diabetic CAD patients had im-
paired fasting glucose (IFG); remnant cholesterol was significantly higher
in IFG than in NFG patients (23±21 vs. 19±22 mg/dl; p<0.001). During
follow-up, diabetes was newly diagnosed in 111 patients, i.e. in 12.9% of
the study population. Remnant cholesterol strongly predicted diabetes
both univariately (OR 1.88 [1.56-2.27]; p<0.001) and after multivariate
adjustment including both fasting glucose and HbA1c values (OR 1.40
[1.40-2.11]; p<0.001).
Conclusion:We conclude that the incidence of diabetes is high in patients
with established CAD and that remnant cholesterol strongly and indepen-
dently predicts the development of diabetes in this population.
Disclosure:H. Drexel: None.
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Serum uromodulin is associated with impaired glucose metabolism
A. Muendlein1, A. Leiherer1,2, P. Rein3,1, D. Zanolin1,2, A. Vonbank3,1,
A. Mader3,2, P. Schwerzler3,2, C.H. Saely3,1, H. Drexel3,1;
1Vorarlberg Institute for Vascular Investigation and Treatment, Feldkirch,
Austria, 2Private University of the Principality of Liechtenstein, Triesen,
Liechtenstein, 3Medicine and Cardiology, Academic Teaching Hospital
Feldkirch, Austria.

Background and aims: Uromodulin is the most abundant urine protein
under physiological conditions. It has recently been described as a serum
marker of kidney disease. Whether uromodulin also is associated with im-
paired glucose metabolism is unknown and addressed in the present study.
Materials and methods: We measured serum uromodulin in a series of
529 patients who were undergoing coronary angiography for the evalua-
tion of established or suspected stable coronary artery disease (CAD); in
patients without established diabetes oral glucose tolerance tests were
performed. Prospectively, diabetes incidence was recorded over 4 years.
Results: Serum uromodulin was significantly and inversely correlated
with fasting plasma glucose (r=-0.158; p<0.001), with plasma glucose 2
hours after an oral 75g glucose challenge (r=-0.144; p=0.002), and with
HbA1c (r=-0.103; p=0.018). From our patients 146 (27.6%) had type 2
diabetes. Uromodulin was significantly lower in patients with T2DM han
among non-diabetic patients (147.7±69.9 vs.171.4±78.9 ng/ml, p=0.001).
Analysis of covariance confirmed that T2DM was an independent deter-
minant of serum uromodulin (F=5.6, p=0.019) after multivariate adjust-
ment including both the glomerular filtration rate and urinary albumin
excretion. Prospectively, 21 patients of the initially non-diabetic subjects
developed diabetes. Their uromodulin was intermediate (164±67ng/ml)
between those who did not develop diabetes and those who already at
baseline had diabetes (p for trend over these three categories <0.001).
Conclusion: We conclude that serum uromodulin is significantly associ-
ated with impaired glucose metabolism; patients with T2DM have signif-
icantly higher levels of uromodulin than non-diabetic subjects.
Disclosure:A. Muendlein: None.

326
Circulating microvesicles correlate with body composition, plasma
lipids and markers for ectopic fat in testosterone deficient type 2
diabetic men
J. Botha1, L.V. Magnussen2, M.H. Nielsen1, T.B. Nielsen1, K. Højlund2,
M.S. Andersen2, A. Handberg1,3;
1Department of Clinical Biochemistry, Aalborg University Hospital,
2Department of Endocrinology - M, Odense University Hospital,
3Department of Clinical Medicine, Aalborg University, Denmark.

Background and aims: Low testosterone in men has been associated
with the metabolic syndrome (MetSy) and type 2 diabetes (T2D), and
testosterone replacement therapy (TRT) shown to improve several com-
ponents associated with higher T2D risk. The multifunctional receptor
CD36 may be involved in dyslipidaemia, insulin resistance and ectopic
fat storage in MetSy. We aimed to investigate how plasma levels of spe-
cific microvesicle (MV) phenotypes are associated with insulin sensitiv-
ity, body composition, plasma lipids and ectopic fat accumulation in the
liver and hypothesized that the changes elicited by TRT are reflected in
levels of circulating MVs.
Materials and methods: Thirty-nine Caucasian males with T2D and low
testosterone levels were assigned to either TRT or placebo (CTRL)
groups, subjected to a 24-week treatment regime, and evaluated at base-
line and after 24 weeks. MVs were analysed by flow cytometry and
defined as lactadherin binding particles within the 0.1-1.0μm gate. MVs
of platelet (PMV), monocyte (MMV) and endothelial cell (EMV) origin
were identified by cell-specific markers and their expression of CD36was
investigated. Data were analysed by Wilcoxon’s s-r test and Spearman’s
ranked correlation analysis (rho).

Results: Triglycerides correlated with PMVs, CD36+PMVs, EMVs,
CD36+EMVs, MMVs and CD36+MMVs (rho=0.37-0.58, p<0.05).
Furthermore, indicators of ectopic liver fat, alanine aminotransferase
(ALT) and gamma glutamyltransferase (GGT) correlated with PMVs,
EMVs, CD36+PMVs and CD36+MMVs (rho=0.33-0.49, p<0.05).
Body composition measures were associated with CD36+MMV
(rho=0.33-0.35, p<0.05), while insulin sensitivity was not correlated with
any of the studiedMV phenotypes. No differences in anyMV levels were
identified between TRT and CTRL at the end of the trial period.
Conclusion: MetSy components were associated with MV phenotypes,
in particular CD36+MVs, which may support the involvement of CD36
in MetSy pathogenesis. Although TRT improved body composition mea-
sures, levels of MV phenotypes were unaffected, thus refuting our
hypothesis.
Disclosure: J. Botha: None.
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Betatrophin concentration in first degree relatives of patients with
autoimmune diabetes
M. Szelachowska1, K. Siewko1, R. Maciulewski1, A. Zielinska1, B.
Telejko1, A. Poplawska-Kita1, D. Lipinska1, R. Milewski2, M. Gorska1;
1Department of Endocrinology, Diabetology and Internal Medicine,
2Department of Statistics and Medical Informatics, Medical University,
Bialystok, Poland.

Background and aims: Betatrophin was found as a novel stimulator of
beta cell proliferation in mice but its role in humans remains to be
established. Moreover, there are no data about its potential role in first
degree relatives of patients with autoimmune diabetes. The aim of the
study was the evaluation of betatrophin concentration in first degree rel-
atives of patients with autoimmune diabetes in relation with anti- islet
antibodies concentrations and beta cell function.
Materials and methods: The study was performed in a group of 90 first
degree relatives of patients with autoimmune diabetes and 60 healthy
individuals. Antibodies against beta cells (GADA, IAA, IA-2A) and se-
rum betatrophin concentrations were measured by ELISA method.
HOMAIR and HOMA%B indices were calculated using fasting insulin
concentration (EASIA method) and fasting glucose concentration (hexo-
kinase method).
Results: Significantly higher betatrophin concentration (4.8 ± 1.8 ng/ml
vs 1.9 ± 0.8 ng/ml,p<0.001) and HOMAIR index (1.16 ± 0.63 vs 0.79 ±
0.34, p<0.002) were found in the first degree relatives in comparison to
the controls. HOMA%B was significantly lower in the group of relatives
as compared to healthy individuals (92.8 ± 29.1 vs 114.1 ± 47.1,
p<0.001). In 31.1% of relatives a positive titer of at least one of anti-
islet antibodies was observed. A trend towards higher betatrophin con-
centrations was found in a subgroup of relatives with positive anti-islet
antibodies (Ab[+]) in comparison to the subgroup of relatives without
antibodies (Ab[-]). HOMAIR (1.2±0.6 vs 0.8±0.5, p=0.02) was signifi-
cantly higher and HOMA%B (90.7±31.2 vs 108.8±47.1, p=0.04) was
significantly lower in the relatives with Ab(+) as compared to the relatives
Ab(-). In the whole group of relatives, betatrophin concentration positive-
ly correlated with HOMAIR (r=0.732, p<0.0001) and negatively with
HOMA%B (r=-0.431, p<0.0001).
Conclusion: Significantly higher betatrophin concentrations in first
degree relatives of patients with autoimmune diabetes can be attrib-
uted to the potential role of this cytokine in the pathogenesis of
autoimmune diabetes. However, no significant differences in
betatrophin concentrations between the subgroups of relatives with
and without anti- islet antibodies may suggest no direct role for
betatrophin in autoimmune process in beta cells. On the other hand,
betatrophin may be used as an indirect marker of insulin resistance
or/and impaired beta cell function in first degree relatives of patients
with autoimmune diabetes.
Disclosure:M. Szelachowska: None.
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Fibroblast Growth Factor-21 (FGF-21) predicts development of dia-
betes and pioglitazone attenuates the increase in FGF-21 in subjects
with IGT: results from the ACTNOW study
D. Tripathy1, R.P. Alonzo2, A. Chavez-Velazquez1, R. Martinez1, N.
Musi1, R. Defronzo1;
1Diabetes, Medicine, University of Texas Health Science Center,
2Biomedical Research Foundation of South Texas, San Antonio, USA.

Background and aims: Although Fibroblast Growth Factor-21 (FGF-
21) has been shown to reduce glucose and lipid levels in animal models
of diabetes, in humans FGF-21 is elevated in obesity and type 2 diabetes
suggestive of FGF-21 resistance. We examined the effect of pioglitazone
on FGF-21 and the relationship between change in serum FGF-21 and
glucose tolerance in subjects with IGT.
Materials and methods: ACT NOW is a randomized double-blind,
placebo-controlled study to examine whether pioglitazone (PIO) can
prevent/delay development of type 2 diabetes mellitus (T2DM). 602
IGT subjects were randomized to PIO (45 mg/day) or placebo (PLAC)
and followed for 2.4 years. From the original cohort we randomly chose
80 IGT subjects; PIO (n=41, 29F/12M, age 53 ± 1.7yrs, BMI 34 ± 0.8kg/
m2) and PLAC ( n=39, 26F/13M age 49± 1.9yrs, BMI 33±0.8 kg/m2).
Indices of insulin secretion and insulin sensitivity (Matsuda index) were
derived from the plasma glucose, insulin, and C peptide concentrations
during the OGTT before and at study end. Serum FGF 21 was measured
by ELISA.
Results: After 2.4 years 13 subjects converted to T2DM; 11 in the PLAC
group and 2 treated with PIO (p<0.005). There was no difference in serum
FGF-21 levels between the placebo and PIO groups at baseline (324±31
vs 357±30 pg/ml, p=ns). However, after 2.4 years, FGF-21 levels in
PLAC treated subjects significantly increased (324±31 to 460±52 pg/
ml, p<0.05) while that in the PIO treated subjects no change was observed
(357±30 to 377±30 pg/ml, p=ns). There was no difference in age, BMI,
and gender distribution between the groups at baseline. FGF-21 increased
from 328±59 to 609±89 pg/ml (p<0.05) in individuals who converted to
T2DM. However in those who remained IGT (343±52 vs 316± 64 pg/ml,
p=ns) or reverted to NGT (366±39 vs 376±49 pg/ml, p=ns) no significant
change was observed. At study end plasma FGF-21 progressively in-
creased from NGT to IGT and T2DM (p <0.05 for trend). FGF-21 in-
versely correlated withMatsuda index of insulin sensitivity at baseline (r=
-0.232, p=0.02) and at study end (r=-0.402, p=0.005).
Conclusion: Increase in FGF-21 predicts development of T2DM and
Pioglitazone attenuates this effect. These results suggest the insulin sen-
sitizing of pioglitazone is, in part, mediated by the drug’s effect to reduce
FGF-21 resistance.
Clinical Trial Registration Number: NCT00220961
Disclosure:D. Tripathy: None.
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Assessing the likely function of HNF1Amissense variants using CRP
and allele frequency data
A. Juszczak1,2, T.J. James3, T.J. McDonald4, M. Vaxillaire5, I. Klimes6,
M.T. Malecki7, T. Hansen8, P.R. Njolstad9, T. Tuomi10, A.L. Gloyn1,2,
M.I. McCarthy1, K.R. Owen1,2;
1Oxford Centre for Diabetes, Endocrinology and Metabolism, University
of Oxford, 2Oxford NIHR Biomedical Research Centre, 3Department of
Biochemistry, Oxford University Hospitals NHS Trust, 4Department of
Pathology, University of Exeter, UK, 5CNRS-UMR-8199, University
Lille Nord de France, France, 6DIABGENE Laboratory, Slovak
Academy of Sciences, Bratislava, Slovakia, 7Department of Metabolic
Diseases, Jagiellonian University, Krakow, Poland, 8The Novo Nordisk
Foundation Center for Basic Metabolic Research, University of
Copenhagen, Denmark, 9Department of Clinical Medicine, University
of Bergen, Norway, 10Department of Medicine, Helsinki University
Hospital, Finland.

Background and aims: HNF1A-MODY is the most common form of
monogenic diabetes. We have previously reported that C-reactive protein
(CRP) is lower in those with HNF1A-MODY compared to other forms of
diabetes. Increasingly large-scale sequencing studies have shown that
some of HNF1A variants previously reported as causal for MODY are
also seen in those with type 2 diabetes (T2D) and in non-diabetic individ-
uals. We hypothesised that the HNF1A variant alleles seen only in those
with a clinical diagnosis ofMODYwill have amore deleterious impact on
protein function than the HNF1A variant alleles associated with milder
phenotypes and that CRP levels may be used as a marker of HNF1A
variant allele functional severity.
Materials and methods: Two hundred and eighty European individuals
with a clinical diagnosis ofMODYand amissense variant inHNF1Awere
studied andCRPmeasured using a high-sensitivity assay.HNF1Avariants
were categorised according to whether they were only seen in MODY
cases or reported in 17,000 exomes from the T2D-GENES study com-
prising participants with T2D and non-diabetic controls (http://
www.type2diabetesgenetics.org). We also examined whether CRP varied
according to the predicted functional effect of the variant allele using
Polyphen 2.
Results: There were 70 different missense HNF1A variants found in
280 individuals. Most participants (246/280) had variants reported only
in MODY cases, 9/280 had variants reported in subjects with T2D
only, 19/280 in both T2D and non-diabetic controls and 6/280 in
controls only. The median [IQR] CRP was lower if the variants were
reported only in MODY cases (0.10 [0.03-0.30] mg/L) compared with
the variants found in T2D (0.39 [0.03-1.63] mg/L), T2D and controls
(2.20 [0.76-11.54] mg/L) or controls only (0.95 [0.69-1.29] mg/L)
(p=1.34 x10-9). CRP had an AUC of 0.84 for differentiating the group
with HNF1A variants present only in MODY cases from the groups
with variants found in T2D and non-diabetic individuals. CRP was
lower if Polyphen 2 predicted that a variant was probably damaging
(0.11 [0.03-0.30] mg/L, n=252) rather than possibly damaging (0.86
[0.30-1.10] mg/L, n=6) or benign (1.0 [0.53-2.65] mg/L, n=22)
(p=1.61 x 10-8).
Conclusion: In individuals presenting with MODYphenotype and found
to have anHNF1Amissense variant, a lowCRP and absence of the variant
from the exomes of normoglycaemic individuals and those with T2Dmay
be a useful adjunct when interpreting the disease causality of an HNF1A
variant allele, especially if the variant is novel or has been assigned an
uncertain significance.
Supported by: NIHR BRC, DUK, EU FP7 CEED3
Disclosure:A. Juszczak: Grants; Diabetes UK.
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Quality of life assessment in patients with genetic diagnosis of
HNF1A-MODYand GCK-MODY
M. Szopa, B. Matejko, D. Ucieklak, A. Uchman, B. Zapala, T. Platek, J.
Hohendorff, S. Mrozinska, M. Malecki;
Jagiellonian University Medical College, Krakow, Poland.

Background and aims: Individuals with GCK-MODYare characterized
by stable mild hyperglycemia that does not require pharmacological treat-
ment. In contrast, HNF1A-MODY patients require pharmacotherapy in
order to prevent chronic diabetic complications. We aimed to examine
QoL (Quality of Life) in patients with a genetic diagnosis of either
HNF1A-MODYor GCK-MODY.
Materials and methods: The study included 80 patients with HNF1A-
MODY and 89 GCK gene mutation carriers. Diabetes-specific QoL was
assessed using the Polish edition of the Audit of Diabetes Dependent
Quality of Life (ADDQoL) questionnaire.
Results: Both HNF1A-MODY and GCK-MODY (45 diabetic and 44
prediabetic) study groups had similar mean age (41.7±14.8 vs. 38.0
±14.2 years, in that respective order, p=0,098), BMI ( 24.1±-15.4 kg/m2
vs. 24.3±3.7 kg/m2, p=0,587). Less than a third of GCKmutation carriers
were on pharmacotherapy (31%), while the majority of HNF1A mutation
carriers used oral drugs or insulin (82.5%). The mean QoL scores (AWI)
were lower in HNF1A-MODY patients than in GCK-MODY (-1.52 vs.
-0.95, respectively, p=0.01). The largest difference in the impact of dia-
betes between the MODY groups were observed for ‘local or long dis-
tance journeys’, ‘social life’, and ‘dependence’ (p<0.005 for each com-
parison). Pharmacotherapy (insulin and/or OHA) had a significant impact
on QoL in HNF1A-MODY. The ‘present QoL’, ‘impact of DM on QoL’
and AWI scores were significantly lower (p=0,02; p=0,000; p=0,003 re-
spectively) for patients on insulin (n=30) versus non-insulin dependent
(n=50) subjects. All differences remained significant when patients on
diet only were compared with patients on pharmacotherapy. In GCK-
MODY no significant difference were found in ‘present QoL’, ‘impact
of DM on QoL’ and AWI when comparing prediabetic against diabetic
group or patients on diet only against those on pharmacotherapy.
Conclusion: Diagnosis of most frequent subtypes of MODY are associ-
ated with diminished QoL in afflicted individuals. Mode of treatment
seems to influence QoL for these subjects, which highlight the importance
of utilizing genetic results to tailor treatment.
Supported by: Polish National Research Center (ODW-5224/B/P01/
2011/40) grant
Disclosure:M. Szopa: Grants; Polish National Research Centre ”New
directions for clinical characteristics of patients with MODY” (ODW-
5224/B/P01/2011/40) grant.
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Differential diagnostics of inherited lipodystrophies in patients with
diabetes, prediabetes or insulin resistance in Russia
E. Sorkina1,2, A. Mayorov1,3, M. Shestakova1,3, A. Tiulpakov1,3, I.
Dedov1,3;
1Endocrinology Research Center, 2Endocrinology department, I.M.
Secheniov First Moscow State Medical University, 3Laboratory of
Molecular Endocrinology of Medical Scientific Educational Centre,
Lomonosov Moscow State University, Moscow, Russian Federation.

Background and aims: Lipodystrophies (LDs) are heterogeneous disor-
ders characterized by selective loss of body fat, which can be generalized
(GL) or partial (PL), inherited or acquired. Inherited LDs are usually
associated with different metabolic disorders, like diabetes with marked
insulin resistance, dyslipidemia, arterial hypertension, hepatic steatosis
and hepatosplenomegaly, and so often remain not diagnosed, especially
familial partial lipodystrophy. GL may be a sign of progeroid syndromes.
Genetic diagnostics may be challenging because of many candidate genes
and similar phenotypes. The aim of the study was to diagnose different

forms of lipodystrophies in Russian population and study their clinical
and molecular-genetic characteristics.
Materials and methods: 52 patients (40 adults and 12 children) from 46
families with diabetes, prediabetes or insulin resistance and different
lipodystrophic fat loss pattern. 14 congenital lipodystrophies candidate
genes (LMNA, PPARG, PLIN1, AKT2, LMNB2, POLD1, CIDEC,
WRN, PPP1R3A, ZMPSTE24, BSCL2, CAV1, PTRF, AGPAT2) were
sequenced using a Custom Ion Ampliseq panel and PGM semiconductor
sequencer (Ion Torrent).
Results: Mean age of the patients was 33.8 years [2; 72], 13 patients
(25%) were male and 39 (75%) were female. Prevalence of men in GL
(N=14) was 36%, in PL (N=38) - 16%, what corresponds with the previ-
ously published data of women being more affected with PL. Mean
HbA1c level was 7.6% [4.2; 13.6], basal insulin - 30.9 mcU/ml [0.9;
69], C-peptide - 9.7 [0.5; 21.57], HOMA-IR 8,9 [0.3; 44.8]. This data
confirms marked insulin resistance in patients with LDs. In 57% of GL (N
= 8) mutations in the following genes were found: 5 in WRN, 1 in
AGPAT2, 1 in POLD1, 1 in LMNB2, 1 in LMNA. In 42% of PL patients
(N = 16) mutations in the following genes were found: 2 in LMNA, 1 in
PPARG, 1 in AKT2, 2 in PP1R3A, 1 in PTRF, 2 in BSCL2. The most
common mutation was a heterozygous R482W mutation in the 8 exon
(hot-spot) of the LMNA gene found in 3 families (7 patients) with PL.
Conclusion: We recommend a candidate genes panel as an effective
diagnostic tool for diagnostics of the different forms of lipodystrophies.
Supported by: Russian Scientific Foundation, project № 14-35-00026
Disclosure:E. Sorkina: Grants; supported by the grant of Russian
Scientific Foundation (project № 14-35-00026.
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To diet or not to diet in neonatal diabetes responding to sulphonylurea
treatment
S. Fica1,2, I. Herescu2, O. Herescu2, M. Purcaru2, L. Mintici2, S.
Ioacara1,2;
1“Carol Davila” University of Medicine and Pharmacy, 2“Elias”
University Emergency Hospital, Bucharest, Romania.

Background and aims: Diabetes diagnosed within six months of life is
almost never type 1, but neonatal diabetes. Most cases affected by a mutation
in KCNJ11 or ABCC8 gene encoding for the potassium ATP channel re-
spond to sulphonylurea treatment with a glucose dependent insulin secretion.
As this food derived glucose dependence arise from GLP1 secretion and not
hyperglycemia per se, we hypothesized that diabetes diet might no longer be
necessary to achieve metabolic control in sulphonylurea responders.
Materials and methods: A 9 years old girl was admitted on December
4th, 2015 in our emergency university hospital, for neurological assess-
ment and treatment of absence epilepsy. Absence seizures lasting 2-4
minutes started in February 2015, and gradually increased in frequency,
severely interfering with patient normal life. She was diagnosed with
neonatal diabetes at age 3 months, treated with insulin until age 7 months
when she was switched to sulphonylurea, without genetic testing. She
received glibenclamide treatment until January 2015, when her doctor
decided to switch back to insulin (basal bolus) due to perceived high dose
of glibenclamide (only 0.21 mg/Kg body weight), high blood glucose
values and HbA1c=10.6% (92 mmol/mol). She also had moderate mental
delay, with an IQ of 66 in a neuropsychiatric investigation (Raven test)
performed in October 2015, suggesting the presence of a DEND syn-
drome. Patient had severely impaired performance in simple 2 digit addi-
tion or subtraction math exercises.
Results: Blood samples were sent abroad for genetic analysis and patient
was successfully switched to glibenclamide (0.42 mg/kg body weight).
Special diabetes diet (carb counting) was stopped and then liberalized.
Genetic analysis confirmed a newly acquired missense mutation
(p.R201C). Reevaluation at three months showed complete remission of
absence seizures, very good blood glucose values and HbA1c = 7.3% (56
mmol/mol) on a complete liberalized diet. Glibenclamide dose was
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slightly increased to 0.5 g/kg body weight, in observation to further future
dose increase to help alleviate the neurologic delay.
Conclusion: Pediatric doctors responsible for neonatal diabetes patients
should be carefully trained to understand the correct dose requirements of
these patients. This is one of the few cases of DEND syndrome associated
with p.R201C mutation, with persistent moderate neuropsychiatric delay.
Liberalized diet might add a significant increase in the quality of life for
neonatal diabetes patients responding to sulphonylurea treatment.
Disclosure:S. Fica: None.

333
In vitro analysis of suspected GCK-MODY causative mutations re-
veals high share of those causing only mild kinase activity inhibition
P. Heneberg, D. Šimčíková, B. Rypáčková, L. Kocková, M. Anděl;
2nd Department of Internal Medicine, Charles University in Prague,
Czech Republic.

Background and aims: Inhibitory mutations in glucokinase (GCK) gene
cause MODY. GCK catalyzes the first reaction of glycolysis by
converting glucose into glucose 6-phosphate, is not inhibited by the prod-
uct, and displays a cooperativity, the feature characteristic otherwise for
regulatory oligomeric proteins.
Materials andmethods:We identified a series of GCKmutations among
Czech diabetics and their family members. Based on this cohort and based
on other mutations known from Central Europe, we prepared a series of
constructs carrying GCK mutations. We tested the enzymatic activity of
such recombinant proteins under optimal and suboptimal conditions, such
as various glucose and ATP concentrations, thus mimicking the function
of the enzyme in affected patients.
Results: The mutations that cause clinical phenotypes of varying severity
showed also differences in the intrinsic activity, conformation and stability of
the tested enzymes. Some mutations completely suppressed the kinase activ-
ity, whereas the others had not a significant influence, or they affected only
some of the kinetic parameters of the enzyme under suboptimal conditions.
Such proteinswere inactive under suboptimal glucose or ATP concentrations,
but displayed moderate to strong activity in a presence of high concentration
of the substrate or ATP. Although all the mutations tested were originally
identified in GCK-MODY patients, they displayed the whole gradient of
suppression of the kinase activity, represented, e.g., by the following muta-
tions: WT > R250C > C434Y > T209K > F419L > L314P > F150L.
Conclusion: The GCK-MODY associated mutations were expected to
cause severe suppression of kinase activity of the affected enzyme.
However, we found that there was rather a continuum of observed effects.
Although there were some similarities between the disease severity and
observed kinase inhibition, the absence of any threshold was surprising
and calls for more detailed testing of the effects of the most benign mu-
tations and for the re-evaluation of causes of diabetes in affected patients.
Supported by: Czech Science Foundation 15-03834Y
Disclosure:P. Heneberg:Grants; Czech Science Foundation 15-03834Y.
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Nuclear localisation of glucokinase in pancreatic beta cells is mediat-
ed by a nuclear localisation signal and is regulated by SUMOylation
I. Aukrust1,2, B. Johansson2,3, K. Fjeld1,2, M.H. Solheim1,2, M.
Keindl2,4, A. Døskeland5, T. Flatmark6, P.R. Njølstad2,3, L. Bjørkhaug2,6;
1Center forMedical Genetics andMolecularMedicine, Haukeland University
Hospital, 2KG Jebsen Center for Diabetes Research, Department of Clinical
Science, University of Bergen, 3Department of Pediatrics, Haukeland
University Hospital, 4Hormone Laboratory, Haukeland University Hospital,
5Proteomics Unit (PROBE), Department of Biomedicine, University of
Bergen, 6Department of Biomedicine, University of Bergen, Bergen, Norway.

Background and aims: Glucokinase is the predominant hexokinase
expressed in hepatocytes and pancreatic beta-cells. It plays a pivotal role

in regulating hepatic glucose clearance and glucose-stimulated insulin
secretion, illustrated by glucokinase gene mutations causing monogenic
diabetes and congenital hypoglycemic hyperinsulinism. The localization
of glucokinase in pancreatic beta-cell nuclei represents a controversial
issue. Although previous reports suggest such localization, the mecha-
nism for import has so far not been identified. We previously reported
that conjugation of Small Ubiquitin-like MOdifyer-1 (SUMO-1) affects
the stability and activity of human pancreatic glucokinase, in vitro and in
insulin-secretingmodel cells. Since the level of SUMOylated glucokinase
was found increased in the presence of the nuclear pore SUMO E3 ligase
RanBP2, we here aimed to investigate a role of SUMO in the nuclear
transport/localization of glucokinase, as well as additional signals neces-
sary for glucokinase transport.
Materials and methods: Immunofluorescence microscopy of human
islets and mouse MIN6/rat INS-1 beta-cells, subcellular fractionation,
immunoblotting, and mass spectrometry analyses have been used in this
study.
Results:We here present the first evidence supporting that glucokinase is
present in the nuclei of primary human pancreatic beta-cells, as well as in
rat INS-1 and mouse MIN6 cells. We further identified a conserved,
seven-residue nuclear localization sequence (30LKKVMRR36) in the hu-
man enzyme. Substituting KK31,32 and RR35,36 with AA led to a loss of
glucokinase nuclear localization in transfected cells. Co-transfection with
SUMO-1 and RanBP2 increased the number of cells demonstrating nu-
clear accumulation of glucokinase. Glucose concentrations did not influ-
ence the cytosolic versus nuclear distribution of glucokinase. Moreover,
co-localization of glucokinase, SUMO-1 and Ubc9 (E2) was observed in
the nuclear membrane.
Conclusion: Glucokinase is transported from the cytosol to the nucleus
by a redundant mechanism involving a nuclear localization signal and
protein SUMOylation. This adds new knowledge to the function of glu-
cokinase in the human pancreatic beta-cell. The functional implications of
glucokinase in the nucleus represent a future challenge.
Supported by: University of Bergen, Helse Vest, The Novo Nordisk
Foundation
Disclosure: I. Aukrust: None.
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Identification of molecular dysfunction induced by GDH S445L mu-
tation associatedwith hyperinsulinism/hyperammonaemia syndrome
M. Grimaldi1, M. Karaca1, L. Latini1, D. Bosco2, P. Maechler1;
1Department of Cell Physiology and Metabolism, University of Geneva,
2Department of Surgery, Geneva University Hospital, Switzerland.

Background and aims: Hyperinsulinism/Hyperammonemia (HI/HA)
syndrome is a common form of congenital hyperinsulinism. Affected
children display unregulated protein-induced insulin secretion from pan-
creatic beta-cells, fasting hypoglycemia and elevated plasma ammonia
levels. Mutations associated with HI/HA were identified in the Glud1
gene, encoding for mitochondrial glutamate dehydrogenase (GDH). The
most frequent mutation is the Ser445Leu and is associated with both HI/
HA and epilepsy. We aimed at identifying the molecular causes of dys-
regulation in insulin secretion and ammonia production conferred by this
mutation.
Materials and methods: All the investigated cell types were transduced
with adenoviruses carrying the human GDH-wild type or GDH-S445L-
mutant gene, respectively. The GDH enzymatic activity was measured by
NADH autofluorescence under varying concentrations of substrates, co-
substrates, allosteric modulators in both anaplerotic and cataplerotic di-
rections in transduced INS-1E beta-cells. OCR (oxygen consumption
rate), stimulated with glucose versus glutamine, was measured using
Seahorse apparatus. The ammonia production was measured in isolated
and virus-transduced mouse hepatocytes after stimulation with
neoglucogenic substrates (alanine versus glutamine). Insulin secretion
was tested in INS-1E cells, mouse Bet-Glud1-/- (GDH ko) and human
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islets following adenoviral transduction under different stimulating con-
ditions (low and high glucose concentrations, 5mM glutamine). For each
experiment, GDH expression levels were assessed by western blot
analysis.
Results:Western blots showed efficient expression of both wild type and
mutant GDH in the different cell preparations. Enzymatic activity tested
in INS-1E cells revealed that, in the cataplerotic direction, GTP was less
effective as an allosteric inhibitor on GDH-mutant compared to the wild
type. Importantly, the mutant was much more sensitive to the allosteric
activator ADP, rendering it highly active at any substrate concentrations.
INS-1E cells expressing either wild type or mutant GDH responded sim-
ilarly to glucose stimulation regarding OCR and insulin secretion.
However, at basal glucose glutamine stimulation increased OCR and
insulin release only inmutant cells. Inmouse and human islets, expression
of mutant GDH resulted in robust elevation of insulin secretion upon
glutamine stimulation, not observed in control islets. Hepatocytes ex-
pressing either wild type or mutant GDH produced similar levels of am-
monia when exposed to glutamine, although alanine response was strong-
ly elevated with the mutant form.
Conclusion: The GDH S445L mutation confers hyperactivity to this
enzyme due to much higher sensitivity to ADP allosteric activation.
This renders beta-cells responsive to amino acid stimulation, explaining
protein-induced hypoglycemia secondary to non-physiological insulin re-
lease. Hepatocytes carrying mutant GDH produce more ammonia upon
alanine exposure, which underscores hyperammonemia developed by the
patients. Current work focuses on identification of inhibitors targeting the
S445L residue.
Supported by: JDRF-ECIT 1-RSC-2014-100-I-X
Disclosure:M. Grimaldi: None.
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Deficiency in the tRNA methyltransferase TRMT10A activates the
intrinsic pathway of apoptosis in pancreatic beta cells
C. Cosentino1, T. Oltean1, M. Atta2, J.-L. Ravanat3, D.L. Eizirik1, M.
Cnop1, M. Igoillo-Esteve1;
1ULB Center for Diabetes Research, Université Libre de Bruxelles,
Belgium, 2Université Grenoble Alpes, CEA/iRTSV/LCBM, UMRUGA/
CNRS/CEA-5249, 3Université Grenoble Alpes, INAC-SCIB/LAN,
Grenoble, France.

Background and aims: Loss-of-function mutations in TRMT10A, a
putative transfer RNA (tRNA) methyltransferase, cause young-onset dia-
betes and microcephaly. Intronic variants in CDKAL1, a tRNA
methylthiotransferase, are associated with an insulin secretory defect
and type 2 diabetes. These data suggest that abnormalities in tRNA mod-
ification might cause β-cell failure. Against this background, our aim was
to study the function of TRMT10A in β-cells.
Materials and methods: RNA methylation was examined by HPLC-
MS/MS and TRMT10A substrates were identified by primer extension
assays in lymphoblasts from TRMT10A-deficient patients and controls.
TRMT10Awas silenced using two different siRNAs in insulin-producing
rat INS-1E and human EndoC-βH1 cells (≥70% knockdown, p<0.001).
Apoptosis was examined by staining with nuclear dyes and Western blot.
Oxidative stress was measured using dichlorofluorescin diacetate (DCF).
Results: RNA methylation analyses revealed reduced guanosine methyl-
ation in lymphoblasts from TRMT10A-deficient patients (≥40% reduc-
tion compared to controls). Primer extension assays showed that
TRMT10A methylates tRNA(Gln) and tRNA(iMeth) in guanosine at po-
sition 9. TRMT10A knockdown increased DCF oxidation (≥60% in-
crease, p<0.05, n=5) and activated the intrinsic pathway of apoptosis in
rat and humanβ-cells, as assessed by caspase-9 cleavage and cytochrome
c release (p<0.05, n=3-12). In line with this, TRMT10A silencing induced
mRNA expression of the pro-apoptotic Bcl-2 mediators Bim and Bad
(≥50% increase, p<0.05, n=9-10). At the protein level, TRMT10A silenc-
ing induced the most pro-apoptotic Bim splice variant, namely BimS

(≥50% increase, p<0.05, n=8-9), but it did not affect Bad phosphoryla-
tion. Bim, but not Bad, silencing protected TRMT10A-deficient β-cells
against apoptosis (13±2% apoptosis in TRMT10A-deficient cells vs 7
±1% when Bim was silenced in parallel, p<0.05, n=4-5). The cyclic
AMP inducer forskolin (20 μM) protected TRMT10A-deficient β-cells
from apoptosis (16±1% apoptosis in TRMT10A-deficient cells vs 7±2%
in the presence of forskolin, p<0.05, n=5). The incretin analog exendin-4
(50 nM) was also β-cell protective (16±1% apoptosis in TRMT10A-
deficient cells vs 11±1% in the presence of exendin-4, p<0.05, n=3).
Conclusion:We confirmed that TRMT10A is a tRNAmethyltransferase,
and identified tRNA(Gln) and tRNA(iMeth) as its substrates. Deficient
tRNA methylation may affect tRNA stability, amino-acylation and cleav-
age. TRMT10A deficiency in β-cells triggers the intrinsic pathway of
apoptosis with activation of the pro-apoptotic protein Bim. This is the
first evidence that defective tRNA methylation causes β-cell demise.
Forskolin and exendin-4, known to attenuate oxidative stress and up-
regulate anti-apoptotic Bcl-2 proteins, protected TRMT10A-deficient β-
cells against apoptosis. This suggests that incretin analogs may be β-cell
protective in TRMT10A deficient patients.
Disclosure:C. Cosentino: None.
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Identification and functional characterisation of diabetes genes in
mice
O. Kluth1, E. Mühlbauer1, D. Matzke1, A. Kamitz1, M. Jähnert1, H.
Staiger2, H.U. Häring3, H.G. Joost1, A. Schürmann1;
1Experimental Diabetology, German Institute of Human Nutrition,
Nuthetal, 2Institute of Experimental Genetics, Helmholtz Centre
Munich-Neuherberg, 3Innere Medizin, University Hospital Tübingen,
Germany.

Background and aims: Type 2 diabetes is a polygenic disease charac-
terized by beta-cell apoptosis and failure to induce regeneration in mice
and human. New Zealand Obese (NZO) mice show beta-cell failure,
whereas obese mice on C57BL/6-background (B6-ob/ob) are protected
from diabetes due to a compensative beta-cell proliferation in response to
an in-vivo glucose challenge. Our aim was to identify and characterize
responsible genes mediating either beta-cell failure in NZO or prolifera-
tion in B6-ob/ob mice.
Materials and methods: RNA-sequencing based transcriptomics were
performed on RNA of islets fromNZO and B6-ob/obmice that received a
short carbohydrate challenge after a long-term carbohydrate deprivation.
Pathway enrichment studies in combination with QTL-mapping were
conducted in order to crystallize novel candidate genes. The effects of
the candidate genes on beta-cell division and function were analyzed upon
adenoviral overexpression in primary islet cells and the cell line INS1
832/13.
Results: Islets of B6-ob/ob mice responded to carbohydrate feeding with
an induction of 22 cell-cycle associated genes, whereas NZO islets exhib-
ited a modulation of cell adhesion transcripts that might result in beta-cell
loss. Within two diabetes-QTL we identified 8 hypomorphic genes in
NZO (chr.1: Lefty1, Apoa2, Pcp4l1, Mndal, Slamf7, Pydc3; chr.13:
Crhbp and S100z) and one in B6-ob/ob (chr.1: Ifi202b). Adenovirus-
mediated overexpression of Lefty1, Apoa2, Pcp4l and Crhbp in dispersed
primary islet cells increased proliferation, whereas overexpression of
Ifi202b suppressed it. We highlight Lefty1 as a key diabetes suppressor
because the pathway enrichment analysis indicated its action on the inhi-
bition of the Smad3 signaling leading to an induction of beta-cell division.
Moreover, 2 SNPs in human LEFTY1 show a nominal association with
insulin and C-peptide release. Glucose-stimulated insulin secretion of
INS1-cells was improved upon overexpression of Pcp4l1 and Mndal
but impaired by Ifi202b.
Conclusion: The differentially expressed islet genes Lefty1, Apoa2,
Pcp4l1, Mndal and Crhbp participate in adaptive islet hyperplasia and
insulin secretion during obesity and insulin resistance and might be novel
therapeutical targets.
Supported by: DZD, BMBF, DFG
Disclosure:O. Kluth: None.
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FTO silencing inhibits insulin secretion in GRINCH cells: a new pan-
creatic beta cell line tool for beta cell function
J. Taneera1, L. Haataja2, C. Wollheim3, L. Groop4;
1University of Sharjah, United Arab Emirates, 2University of Michigan
Medical Center, Michigan, USA, 3Lund University Diabetes Center,
4Lund University, Malmoe, Sweden.

Background and aims: FTO (Fat mass and obesity-associated) has been
identified as an obesity-susceptibility gene, which is strongly associated
with increased risk of obesity. A recent study showed that the FTO gene
product has a rapid turnover in pancreatic β cells and affects the

regulation of insulin secretion under glucose stimulation. However, the
functional role and molecular mechanisms of FTO in pancreatic β cells is
still unclear. In this study, we aim to investigate the role of FTO in the
pancreatic β cells using a new pancreatic β cell line tool for β cell func-
tion called GRINCH cells (Glucose-Responsive Insulin-secreting C-
peptide-modified Human-proinsulin).
Materials and methods: The GRINCH cell line was established from
regular rat INS-1 cells with inserted superfolder GFP in human proinsulin
C-peptide. GRINCH cells exhibit excellent glucose-stimulated insulin
secretion. The secreted fluorescent C-peptide is recoverable by monitor-
ing the GFP signal, which reflects the degree of insulin secretion. Gene
silencing of FTO was done using siRNA and transfection efficiency was
assesses by qRT-PCR. Secreted insulin was measured in the incubation
medium (1 h) with an ELISA Insulin kit and GFP fluorescence intensity
with a TECAN plate-reader (Infinite M200) at excitation wavelength
489 nm and emission at 527 nm.
Results: Sonicated lysate preparation from GRINCH cells showed high
GFP intensity compared to INS-1 (831-13) which had no GFP intensity.
qRT-PCR demonstrated that GRINCH cells express the rat and human
insulin genes. Secreted insulin measured by ELISA showed 3 fold in-
crease between the basal level (2.8 mM Glucose) and stimulated release
(16.7 mMGlucose) and 7 fold increase between the 16.7 mM glucose and
16.7 mM glucose with 1mM IBMX and Forskolin. Using GFP signal as a
measurement assay for insulin secretion we observed 2 fold increase
between the basal and stimulated level and 5 fold increase between
16.7 mM glucose and 16 mM glucose + 1 mM IBMX and Forskolin.
siRNA silencing of FTO in GRINCH cells showed high knockdown
efficiency (90%). Insulin secretion (measured by ELISA) in response to
2.8 mM and 16.7 mM glucose 72 hr after siRNA transfection showed
50% reduction (p < 0.5) and 40% reduction (p<0.5 ) measured by GFP
intensity compared to negative control. Stimulation of insulin exocytosis
with depolarizing (30 mM) KCL concentrations showed no difference
between transfected cells and controls.
Conclusion: GRINCH cells were characterized as a new cell line model
to study pancreatic beta cell function. The cells retain insulin secretion
responses to glucose and exhibit similar physiologic characteristics com-
parable to those of regular INS-1 cells. Silencing of FTO expression
significantly inhibits glucose-stimulated insulin secretion of GRINCH
cells without affecting the exocytosis machinery. Further molecular stud-
ies are needed to explore the role of FTO in metabolism-secretion cou-
pling in the beta cell and islet function.
Disclosure: J. Taneera: None.
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Pax6 is required for the functional identity of the adult pancreatic
beta cell
G.A. Rutter1, R.K. Mitchell1, D.J. Hodson2;
1Dept. Cell Biology and Functional Genomics, Div. Diabetes,
Endocrinology & Metabolism, Imperial College, London, 2Institute of
Metabolism and Systems Research, University of Birmingham, UK.

Background and aims:Mutations in the gene encoding the transcription
factor paired box protein 6 (PAX6) in man are associated with defective
glucose homeostasis. Single nucleotide polymorphisms in the human
PAX6 gene are also associated with reduced insulin secretion from iso-
lated islets. Global inactivation of Pax6 in mice is lethal, as mutants fail to
develop beta, and most other islet cell types. Here, we have assessed
whether PAX6 stabilizes the functional maturity of the adult beta cell by
deleting the murine Pax6 gene in eight week old mice. We deploy in vivo
metabolic phenotyping alongside immunocytochemical analysis and high
speed confocal imaging of beta cell ATP and Ca2+ dynamics in situ in
isolated islets.
Materials and methods: Mice bearing LoxP sites flanking exons 5, 5ª
and 6, which encode the paired box domain, of the Pax6 genewere bred to
Pdx1CreERTmice. Deletion in 8 week-old Pax6f/f:PdxCreERTmice was

Diabetologia (2016) 59 (Suppl 1):S1–S581S168



achieved by five daily intraperitoneal tamoxifen(Tx) injections. Islet iso-
lation and loadingwith fluo-2 allowed rapid confocal Ca2+ imaging on an
Olympus IX microscope fitted with a Nipkow spinning disc confocal
head and 10x air objective. ATP:ADP ratio was monitored using the
fluorescent probe Perceval, and gene expression by qRT-PCR analysis.
Immunocytochemistry was performed on a Zeiss AxioObserver micro-
scope with a 40x air objective.
Results: Floxed mice carrying the PdxCreERT transgene (Pax6f/
f::PdxCreERT+/-) became glucose intolerant compared to litter mate con-
trols (Pax6f/f::PdxCreERT-/-) eight days post Tx treatment (9.45±0.35
mmol/L vs. 26.15 ± 1.13 mmol/L; Cre- vs. Cre+ respectively; p<0.001;
n=2/4), with glycemia reaching 50.0 mmol/L by 14 days in Pax6f/
f::PdxCreERT+/- animals. Consistent with an overtly diabetic phenotype,
the glycaemic profiles seen in Pax6f/f::PdxCreERT mice were accompa-
nied by reduced body weight (20.5±0.25 g vs. 18.9±0.61 g; Cre- vs. Cre+
respectively; ns; n=2/4). Examined eight days post Tx, islets derived from
Pax6f/f::PdxCreERT-/- mice responded to 11 mmol/L glucose with a
rapid and largely monophasic increase in beta cell free cytosolic Ca2+
which was synchronised across the islet. In contrast, Pax6f/
f::PdxCreERT+/- islets displayed a delayed, and oscillatory response
and the peak amplitude of Ca2+ responses was sharply reduced (0.90 ±
0.13 AU vs. 0.33±0.04% AU; Cre- vs. Cre+ respectively; p<0.05; n=15/
17). Furthermore, the amplitude of glucose-evoked ATP:ADP rises in
Pax6f/f::PdxCreERT+/- was also significantly reduced (0.15±0.01 AU
vs. 0.11± 0.01 AU; Cre- vs. Cre+ respectively; p<0.05; n=9/13). A sig-
nificant reduction in the ratio of insulin:chromogranin A staining was
observed after Pax6 deletion (0.89±0.02 vs. 0.38±0.02; Cre- vs. Cre+
respectively; p<0.001; n=50/75 islets).
Conclusion: Pax6 plays an essential role in the preservation of adult beta
cell identity whose loss leads to interference with gene expression,
glucose-induced ATP synthesis and Ca2+ signalling. These changes
may contribute to defective insulin secretion in human carriers of PAX6
mutations.
Supported by: DiabetesUK, Wellcome Trust, MRC, EFSD/MSD, Royal
Society
Disclosure:G.A. Rutter: None.
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System biology of the IMIDIA biobank from organ donors and
pancreatectomised patients defines the transcriptomic signature of
type 2 diabetes islets
M. Solimena1,2, A.M. Schulte3, on behalf of IMIDIA;
1Paul Langerhans Istitute Dresden, TU Dresden, 2Institute for Pancreatic
Islets, Helmholtz Center Munich, 3Sanofi GmbH, Frankfurt, Germany.

Background and aims: Pancreatic islet beta cell failure causes human
type 2 diabetes (T2D). To identify gene expression changes in T2D islets
the IMIDIA consortium (www.imidia.org) established a comprehensive,
unique multicenter biobank of human islets and pancreas tissue from
organ donors (OD) and from partially pancreatectomized patients (PPP).
Materials and methods: Pancreatic islets were isolated either by enzy-
matic digestion from 103 OD, including 84 non-diabetic (ND) and 19 T2D
subjects, or by laser capture microdissection (LCM) from surgical speci-
mens of metabolically phenotyped 103 PPP, including 32 ND, 36 with
T2D, 15 with impaired glucose tolerance (IGT) and 20 with T3cD. A
diagnosis of T3cD was made for PPP with recent onset diabetes (<1 year),
conceivably secondary to the pancreatic disorder leading to surgery. The
islet transcriptome was assessed on Affymetrix microarrays. Bioinformatic
tools were used to i) compare the islet transcriptome of T2D vs. ND OD
and PPP as well as vs. IGT and T3cD within the PPP group; ii) identify
transcription factors driving gene co-expression modules correlated with
insulin secretion in vitro and glucose tolerance in vivo. Selected genes of
interest were validated for expression and function in beta cells.
Results: Comparative transcriptomic analysis identified 19 genes differ-
entially expressed (fdr ≤0.05, fold change ≥1.5) in T2D islets vs. ND islets

of both OD and PPP. Nine out of these 19 dysregulated genes were never
previously reported to be differentially expressed in T2D islets. Systems
biology approaches identified HNF1A, PDX1 and REST as drivers of
gene co-expression modules correlated with impaired insulin secretion
ex vivo or glucose tolerance in vivo, and enriched in 14/19 differentially
expressed genes of T2D islets. Notably, none of these genes was signif-
icantly dysregulated in islets of IGT or T3cD PPP.
Conclusion: These studies enabled the stringent definition of a
transcriptomic signature of T2D islets. Lack of dysregulation of T2D islet
signature genes in IGT and T3cD islets suggests that the transcriptomic
changes in T2D islets capture but do not precede beta cell failure.
Supported by: IMIDIA-IMI, BMBF, DZD e.V., Wellcome Trust, MIUR,
MRC, Royal Society
Disclosure:M. Solimena: Other; IMIDIA is a public-private consortium
supported by the ERC and EFPIA partners.

341
Role of the type 2 diabetes GWAS gene TCF7L2 in LKB1-mediated
regulation of insulin secretion in the murine beta cell
M.-S. Nguyen-Tu, I. Leclerc, G. da Silva-Xavier, G.A. Rutter;
Cell Biology and Functional Genomics Section, Imperial College
London, UK.

Background and aims: Deletion of the tumour suppressor liver kinase
B1 (LKB1/STK11) from the pancreatic beta cell leads to cellular hyper-
plasia, hypertrophy and enhanced glucose-stimulated insulin secretion.
The transcription factor-7-like 2 (TCF7L2/TCF4), associated with type
2 diabetes (T2D) in man through genome-wide association studies, en-
codes a member of the high mobility group (HMG) box family of factors
regulated by wingless (Wnt) signalling. Tcf7l2 is required in rodents for
normal β cell expansion and insulin secretion under metabolic stress.
LKB1 andWnt signalling have previously been shown to interact in more
primitive systems. Thus, deletion of XEEK1, the Xenopus laevis homo-
logue of LKB1, leads to developmental abnormalities similar to those
observed in Wnt signalling mutants. These data suggest that TCF7L2
may lie downstream of LKB1 in a pathway contributing to cell growth
and/or function. Here, we used a genetic epistasis approach to explore the
possibility that Tcf7l2 may be required for the effects of Lkb1 deletion on
insulin secretion in the mouse beta cell.
Materials and methods: C57BL6 mice bearing floxed Lkb1 and/or
Tcf7l2 alleles were bred with knock-in mice bearing Cre recombinase
inserted at the Ins1 locus(Ins1Cre), thus allowing highly β cell selective
deletion of either or both genes. Breeding pairs were established to pro-
duce (1) Lkb1 homozygous null, Tcf7l2+/+ mice, (2) Lkb1 null and Tcf7l2
heterozygous or (3) homozygous animals (Tcf7l2+/- or Tcf7l2-/-).
Intraperitoneal glucose (1 g/kg) tolerance was measured every four weeks
from eight weeks of age, and insulin sensitivity (0.75U/kg) was deter-
mined at nine weeks of age.
Results: Male mice lacking both Lkb1 alleles, but retaining wild type
Tcf7l2 alleles Lkb1f/f:Tcf7l2+/+:Ins1Cre+/-), displayed significantly im-
proved glucose tolerance compared to animals deleted for either or both
Tcf7l2 alleles up to 12 weeks of age (AUC= 625 vs 750 and 782
mmol/L*min respectively, p<0.05, n=3-9). This difference normalised
from 16weeks of age and no genotype-dependence differences in glucose
tolerance or insulin sensitivity were observed in female mice. Body
weight, fed and fasting glycemia and insulin sensitivity did not differ
significantly between genotypes in male and female mice.
Conclusion: We provide evidence that TCF7L2 lies on a pathway
through which LKB1 acts in the beta cell to restrict insulin secretion.
These data thus provide a new example of howGWAS-identified variants,
in this case in the TCF7L2 gene, may influence beta cell biology to affect
diabetes risk. LKB1 may thus provide an interesting target for personal-
ized therapy based on TCF7L2 genotype.
Supported by: MRC, Wellcome Trust, Royal Society
Disclosure:M. Nguyen-Tu: None.
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CAR isoform expression in the human pancreas
S.J. Richardson, E. Ifie, M.A. Russell, N.G. Morgan;
Institute of Biomedical and Clinical Sciences, University of Exeter
Medical School, UK.

Background and aims: Coxsackie-adenovirus receptor (CAR), a puta-
tive transmembrane cell-adhesion protein, is utilised as a receptor to me-
diate the entry of enteroviruses into cells and may be essential for their
ability to generate a productive infection. Human pancreatic beta cells can
be readily infected with enteroviruses in vitro suggesting that these cells
are permissive for viral entry and replication. Moreover, enteroviral infec-
tion has been detected in the beta cells of patients with type 1 diabetes and
this has been postulated to contribute to the development of autoimmunity
in such patients. Despite this evidence, very little is known of the factors
that control viral entry into human beta cells and it is important that CAR
expression is analysed in greater detail. This is because CAR exists as at
least 5 different isoforms, (which are generated via alternative mRNA
splicing of multiple exons) but their distribution has not been mapped in
the pancreas. Therefore, we have studied CAR isoform expression using
both proteomic and PCR approaches in human pancreas sections and in
isolated human islets to establish the expression profile.
Materials and methods: Formalin-fixed paraffin embedded pancreatic
sections from 7 non-diabetic controls ranging from 4 months to 47 years
of age and 5 type 1 diabetes patient (age range:6-47 years) were investi-
gated using 3 different CAR antisera. These were chosen because of their
selective immunoreactivity against the N-terminal region, the C-terminus
or the extracellular domain which allowed specific isoforms to be distin-
guished. Immunohistochemistry and confocal immunofluorescence mi-
croscopy were employed to monitor CAR isoform expression. RNA
was extracted from isolated human islets and amplified using isoform
specific RT-PCR. PCR products were sequenced to confirm the specific
splicing of exons to facilitate isoform identification.
Results: Isoform specific antisera revealed that specific isoforms of CAR
are expressed in both the exocrine and endocrine cells of the pancreas in
humans. However, there were clear differences in the distribution of each
isoform within the endocrine and exocrine compartments. Importantly, a
selective antiserum directed against an isoform containing a unique PDZ
binding domain at the C-terminus (known as “SIV”) labelled only islet
beta cells. Expression of the SIV isoform was confirmed at both the
protein and RNA level in human islets. Two further isoforms of CAR
having different C-terminal domains (and known as TVV and CAR 4/7)
were expressed in the exocrine compartment of the pancreas and con-
firmed at both the protein and RNA level.
Conclusion: The predominant CAR isoform present in human pancreatic
beta cells is the SIV isoform which harbours a unique PDZ-binding do-
main at its C-terminus. This protein is not present in the other islet endo-
crine cells or in the exocrine pancreas, in humans. The restricted distribu-
tion of this isoform of CAR may contribute to the selective infection of
beta cells by enteroviruses during the development of type 1 diabetes
Supported by: JDRF, PEVNET
Disclosure:S.J. Richardson: None.

343
Grandpaternal high-fat diet transgenerationally impacts the skeletal
muscle unfolded protein response in F2-female offspring
P.S. Alm1, T. de Castro Barbosa1, R. Barrès2, A. Krook1, J.R. Zierath3,2;
1Department of Physiology and Pharmacology, Karolinska Institutet,
Sweden, 2The Novo Nordisk Foundation Center for Basic Metabolic
Research, University of Copenhagen, Denmark, 3Department of
Molecular Medicine and Surgery, Karolinska Institutet, Stockholm,
Sweden.

Background and aims: During the last decades the number of persons
diagnosed with type 2 diabetes has increased, with obesity as one driving

cause. Parental overweight and obesity disturbs glucose and lipid metab-
olism in the offspring in a transgenerational manner. We have previously
shown that grandpaternal high-fat diet (HFD) impairs whole-body glu-
cose metabolism in F2-female offspring. However, if grandpaternal diet
directly affects glucose and lipid metabolism in skeletal muscle is still
unknown.
Materials andmethods:Male Sprague-Dawley rats were fed either HFD
or control (chow) diet for 12 weeks, and bred with control fed females to
create the F1 generation. Male F1 rats on control diet bred with a new set
of control fed females to create the F2 generation. Adult F1 and F2 female
offspring were also fed control or HFD for 12 weeks. Thereafter, EDL
muscle was dissected, processed and subjected to a transcriptomic analy-
sis using an Affymetrix rat gene 1.1 ST Array. Gene array data was
analyzed using a gene set enrichment analysis tool.
Results: When comparing F2 offspring fed a control diet derived from
either a chow- or HFD-fed grandfather, no differences were observed in
the skeletal muscle transcriptomics profile after correcting for multiple
testing. However, offspring HFD consumption affected the unfolded pro-
tein response pathway only in offspring from HFD-fed grandfathers (nor-
malized enrichment score = -1.6, FDR = 0.01), when compared to control
fed grandfathers. Among the core enriched genes selected for RT-qPCR
validation, five of eight genes were significantly changed (p > 0.05) in F2
skeletal muscle, but none were altered in F1. To investigate whether DNA
methylation plays a role in altered gene expression, we analyzed target-
specific promoter DNA methylation by MBD-captured followed by
qPCR. No changes were observed in promoter DNA methylation.
Conclusion: Our results indicate that grandpaternal HFD consumption
transgenerationally impacts the response of F2-female offspring to HFD
by altering the skeletal muscle transcriptomic profile, independently of
changes in target-specific promoter DNA methylation. Furthermore, our
results also provide evidence that an additional stressor is required from
the grandpaternal legacy to impact glucose and lipid metabolism. This
study highlights the importance of lifestyle choices over parental heritage
on whole body glucose and energy homeostasis.
Supported by: ERC, VR, Swedish Diabetes Foundation, SRP
Disclosure:P.S. Alm: None.
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Detection of beta cell virus infection in type 1 diabetes by short fluo-
rescently labelled oligonucleotide probes
N. Busse1, F. Paroni1, S.J. Richardson2, G. Frisk3, J.E. Laiho4, M.
Oikarinen4, H. Hyöty4, N.G. Morgan2, K. Maedler1;
1Islet Biology Laboratory, University of Bremen, Germany, 2Islet Biology
Exeter (IBEx), University of Exeter Medical School, UK, 3Department of
Immunology, Genetics and Pathology, Uppsala University, Sweden,
4Department of Virology, University of Tampere, Finland.

Background and aims: Type 1 diabetes (T1D) results from a complex
interplay between genetic polymorphisms, immune system and environ-
ment. Viruses, mainly enteroviruses such as members of the Coxsackie B
virus (CVB) family, have been suspected since long time to trigger dia-
betes and epidemiological studies support a causative role of viral infec-
tions during diabetes onset. Nonetheless, the presence of the enterovirus
in diabetic tissue has not been fully confirmed, since recent RNA-based
approaches failed to detect the viruses in many autopsy pancreases. Our
aim was to detect the presence of low copies of the virus genome in tissue
samples from T1D patients by using highly sensitive RNA probes.
Materials and methods: Short fluorescently labeled oligonucleotide
probes consisting of 40 short oligonucleotides with 17-22 nucleotides in
length were designed to bind to the whole viral genome and target single
RNAmolecules. Our current set of virus RNA probes has been intention-
ally designed to identify a wide range of CVB serotypes, as well as other
members of the picornavirus family.
Results: The specificity of the probes was tested against several viruses
with a different degree of similarity towards the consensus sequence used
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to generate the probe set. We confirmed that only viruses belonging to the
picornaviridae family with a degree of sequence similarity above 60%
could be detected by the assay. We were able to successfully detect viral
RNA in both cell culture and formalin fixed paraffin embedded (FFPE)
cell and tissue sections, cell microarrays as well as in sections from pa-
tients with type 1 diabetes with no limitations on time of sample process-
ing and storage conditions, bypassing the potential limitation of
fragmented RNA. When compared to other in situ slide-based RNA de-
tection approaches in a continuous dilution series, our assay showed at
least 4 log-fold greater sensitivity towards RNA viruses at identical ex-
perimental conditions without loss of specificity. Comparison of RNA
probes staining to classical immunohistochemistry using an antibody
against viral protein 1 (VP1; at a dilution which allows specificity for
VP1) showed at least a 7 log-fold greater sensitivity in a dilution series.
Sensitivity and specificity of detection was confirmed without the cross-
reactivity with cellular proteins shown by the VP1 antibody under certain
conditions. The use of RNA probes allowed the discrimination between
single RNA molecules and virus replication loci. Co-staining of small
RNA probes with β-cell markers enabled us to further identify the pres-
ence of the virus in a cell-specific fashion.
Conclusion: Our probes sets enable specific and sensitive detection of
enterovirus presence from both new and old collections of various FFPE
and frozen tissue samples. Even latent infections with hardly any viral
proteins could be identified by the oligonucleotide probes. Further tailor-
ing of the probes sets will allow a more serotype specific detection of
enteroviruses.
Supported by: nPOD & JDRF
Disclosure:N. Busse: None.

PS 011 Metabolic pillow talk between
tissues

345
Liver fat content and insulin secretion failure are associated with the
long-term success of a lifestyle intervention to prevent type 2 diabetes:
results of the TULIP study
V. Schmid1,2, C. Sailer1,3, L. Fritsche1,3, M. Heni1,3, R. Wagner1,3, N.
Stefan1,3, H.-U. Häring1,3, A. Fritsche1,3;
1Institute of Diabetes Research and Metabolic Diseases (IDM) of the
Helmholtz Center Munich at the University of Tübingen, 2International
Research Training Group 1302, University Tübingen, 3Department of
Internal Medicine IV, Division of Endocrinology, Diabetology, Vascular
Medicine, Nephrology and Clinical Chemistry, University Hospital
Tübingen, Germany.

Background and aims: There is a large variability in the effectiveness of
a lifestyle intervention to improve glucose metabolism. In the TUebinger
Lifestyle Intervention Program (TULIP) study we could recently show
that insulin resistant nonalcoholic fatty liver disease (NAFLD) and insulin
secretion failure, both measured prior to the start of the intervention, are
associated with a lower chance to revert from pre-diabetes to normal
glucose regulation during a lifestyle intervention that is based on the
recommendations of the DPP and DPS studies. It is not known whether
such relationships of risk phenotypes with glucose metabolism are
sustained after a longer time of follow-up.
Materials and methods: Out of 400 participants of the TULIP study, a
group of 190 subjects could be re-examined 9±1.6 years after enrolment.
All individuals underwent a 5-point 75g OGTT with calculation of gly-
cemia (AUCglucose0-120min), insulin sensitivity and insulin secretion rel-
ative to insulin sensitivity (Disposition Index, DI). Liver fat content was
measured by 1H-MR spectroscopy.
Results: Of the 190 subjects 56% had normal glucose regulation, 13%
had isolated IFG, 16% had isolated IGT and 15% had IFG+IGT at base-
line. During follow-up, 11% of the participants developed type 2 diabetes
and 43% had pre-diabetes (IFG and/or IGT). The cumulative probability
of developing type 2 diabetes was higher in subjects with a low DI at
baseline (Cox regression p<0.0001). Multivariate regression analysis
showed that the DI, liver fat content and the BMI at baseline, as well as
the change of the DI and of the BMI during the first 9 months of the
lifestyle intervention (all p<0.05), predicted the long-term effect of the
lifestyle intervention for AUCglucose0-120min levels. Furthermore, a risk
assessment approach containing liver fat content and the DI, both mea-
sured at baseline and the change of the DI during 9 month of the lifestyle
intervention predicted glucose metabolism (glycemia/glycemic status) af-
ter follow-up (ROCAUC=0.83).
Conclusion:Our results show that the short-term improvement of relative
insulin secretion during a lifestyle intervention, as well as a high baseline
insulin secretion and a low liver fat content, predict the long-term success
of a lifestyle intervention to reduce hyperglycemia, independently of
baseline BMI and the change of BMI during the intervention.
Disclosure:V. Schmid: None.

346
Decorin: a new positive component of skeletal muscle to beta cell
communication which prevent TNF-alpha and insulin resistance con-
dition medium effect on beta cells
K. Bouzakri, M. Pinget;
University of Strasbourg, Centre Europeen d'etude du Diabete, France.

Background and aims: Inter-organ crosstalk including possible com-
munication between skeletal muscle and beta cells is an important
component of normal physiology that may contribute towards the
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pathophysiology of type 2 diabetes. Indeed, skeletal muscle cells secrete
different sets of soluble proteins (myokines) which could act positively or
negatively (in health and disease respectively) on the function of distant
tissues including pancreatic islets. We have observed that conditioned
medium from skeletal muscle of healthy individuals has positive effects
on beta cell function. Decorin, was identified as a myokine regulated by
muscle fiber type. The major aim of this study was to explore the impact
of decorin on primary sorted beta cells under control conditions and after
exposure to TNF-α or insulin resistance condition medium from skeletal
muscle cells.
Materials and methods: All studies were performed using sorted rat
primary beta cells and human islets exposed to decorin for 24h.
Glucose-stimulated insulin secretion (GSIS) was measured by radioim-
munoassay after 1h at 2.8 mmol/l (basal) and 1h at 16.7mmol/l
(stimulated) glucose. Cell death and proliferation were measured by
TUNEL assay andBrdU incorporation respectively. To study the potential
beneficial/protective effects of decorin, beta cells were exposed to decorin
for 24h alone or with addition 20 ng/ml TNF-α alone or condition medi-
um from insulin resistance soleus skeletal muscle cells (S-SKMC-IR-
CM). Data are mean ± SE for 5-8 independent experiments.
Results: Decorin treatment of rat primary beta cells and human islets for
24h increased GSIS (control: 12.4 ± 3.2% content/h; 1μg/ml decorin:
15.08 ± 3.8%*; 10 μg/ml decorin: 14.1 ± 1.8%*; *p<0.05 vs. control
for rat beta cells and control: 11.2 ± 2.5% content/h; 1μg/ml decorin:
13.45 ± 1.2%*; 10 μg/ml decorin: 15.9 ± 0.9%*; *p<0.05 vs. control
for human islets) and decreased cell death (TUNEL-positive beta cells
control: 0.7 ± 0.2%; 1μg/ml decorin: 0.38 ± 0.1%*; 10μg/ml decorin: 0.4
± 0.1%*; *p<0.05 vs. control for rat beta cells and TUNEL-positive
insulin positive cells control: 1.4 ± 0.3%; 1μg/ml decorin: 0.17 ±
0.2%*; 10 μg/ml decorin: 0.25 ± 0.1%*; *p<0.05 vs. control for human
islets). Decorin had no effect on beta cell proliferation. Decorin protected
against the adverse effects of TNF-α and S-SKMC-IR-CM on GSIS
(control: 10.20 ± 0.8% content/h; TNF-α: 8.6 ± 0.8%*; TNF-α + 1 μg/
ml decorin: 11.03 ± 0.9%**; *p< 0.05 vs. control; **p<0.05 vs. TNF-α
alone for rat beta cells and control: 9.20 ± 0.7% content/h; S-SKMC-IR-
CM: 4.2 ± 0.7%*; S-SKMC-IR-CM + 1 μg/ml decorin: 11.5 ± 0.4%**;
*p< 0.05 vs. control; **p<0.05 vs. S-SKMC-IR-CM alone) and blocked
the effects of S-SKMC-IR-CM on apoptosis (control: 0.75 ± 0.1%
TUNEL-positive beta cells; cytomix: 5.9 ± 0.12%; cytomix + 1μg/ml
decorin: 0.95 ± 0.35% for rat beta cells and control: 1.5 ± 0.2%
TUNEL-positive beta cells; S-SKMC-IR-CM: 4.7 ± 0.22%; S-SKMC-
IR-CM + 1μg/ml decorin: 1.85 ± 0.65% for human islets).
Conclusion:We demonstrate for the first time that decorin has a positive
effect on beta cells and human islets, increasing glucose-stimulated insu-
lin secretion and decreasing cell death in the basal state. Moreover,
decorin protects beta cells and human isles from the adverse effects of
TNF-α and S-SKMC-IR-CM, indicating the potential for a specific im-
pact of decorin on cytokine signaling pathways in beta cells.
Supported by: SNF 31-135645
Disclosure:K. Bouzakri: None.
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The interaction of insulin resistance and genetically-determined pan-
creatic response shapes the time trajectories of insulin secretion and
glucose tolerance
L.A. Luca, R.A. Scott, S.J. Sharp, F.R. Day, J. Luan, N.J. Wareham, C.
Langenberg;
MRC Epidemiology Unit, University of Cambridge, UK.

Background and aims: The age-related deterioration of the insulin se-
cretory capacity of the pancreas is a fundamental mechanism in the
aetiology of type 2 diabetes, but little is known about its determinants.
Materials and methods:We conducted a study in 635 non-diabetic par-
ticipants of the MRC Ely population-based cohort study who were
followed-up for an average of 10 years. We investigated the relationships

of the following risk factors with change in insulin secretion (estimated on
the basis of frequently-sampled oral glucose tolerance tests at baseline and
follow-up): (a) a genetic risk score associated with impaired pancreatic
beta-cell function, (b) overall and regional adiposity measured by body
mass index and waist circumference and (c) insulin resistance measured
by the inverse of the Matsuda Index.
Results: Genetic predisposition to impaired beta-cell function was nega-
tively associated with insulin secretion at baseline (beta per standard de-
viation [SD] of genetic score, -0.18; 95% confidence interval, -0.26 to -
0.11 SD of outcome; p = 2.7 x 10E-06) and with change in insulin secre-
tion at 10 years (-0.10, -0.18 to -0.03; p = 0.009). Change in insulin
resistance was a major determinant of change in insulin secretion, even
after adjusting for adiposity (0.35, 0.27 to 0.41; p = 3.8 x 10E-18). In
individuals with worsening insulin resistance, genetic predisposition to a
poor beta-cell functionwas simultaneously associated with weaker insulin
secretory response and higher 120 minutes glucose (p-values for interac-
tion, 0.001 and 0.027 respectively).
Conclusion: Insulin resistance and genetically-determined pancreatic re-
sponse interact to shape the change in insulin secretion over time.
Interventions that improve insulin sensitivity have the potential to pre-
serve pancreatic secretory capacity and glucose tolerance, in particular in
individuals who are genetically predisposed to a poor beta-cell function.
Supported by: Medical Research Council
Disclosure:L.A. Luca: None.

348
Faecal microbiota transfer from donors post bariatric surgery does
not improve insulin sensitivity in metabolic syndrome subjects
P.F. de Groot1, M.T. Kahn2, F. Bäckhed2, M. Nieuwdorp1;
1AMC, Amsterdam, Netherlands, 2Wallenberg Laboratory, Gothenburg,
Sweden.

Background and aims: Metabolic improvements after Roux-en-Y gas-
tric bypass surgery (RYGB) are only partly understood. Studies in mice
have underscored the role of the intestinal microbiota by showing that the
metabolic improvements occurring after RYGB can be transferred by
Fecal Microbial Transfer (FMT). We thus aimed to validate these findings
in humans by infusing post-RYGB donor feces into treatment naive male
metabolic syndrome subjects.
Materials and methods: Twenty-two subjects with metabolic syndrome
were randomized to either FMT from a post RYGB donor (n=11) or FMT
from an allogenic donor with metabolic syndrome (n=11). Glucose and
glycerol metabolism were assessed by hyperinsulinemic euglycemic
clamp with 2H2-glucose and 2H5-glycerol tracers before and 2 weeks
post treatment. Duodenal and fecal microbiota were studied. Intestinal
transit time was monitored using SITZMARK-capsules. Analyses on
morning fecal samples (short-chain fatty acids and calprotectin), 24h feces
(bile acids), plasma (lipids, inflammation markers) and urine were done.
All parameters were also studied in all donors.
Results: We found no improvement on peripheral (Rd), hepatic insulin
sensitivity (EGP suppression) or lipolysis upon post RYGB donor FMT.
However, a significant decline in peripheral insulin sensitivity (Rd) was
seen in the metabolic syndrome allogenic fecal microbiota transplantation
control group (median Rd decreased from 29.4 to 25.5.6, p=0.021) with
donor insulin sensitivity being highly predictive for the metabolic effects
in the acceptor (r=0.67, p=0.001). Intesteringly, intestinal transit time only
improved in the post RYGB donor group from 39+/-18 to 56+/-12 excret-
ed markers/72h (p=0.050). Donor transit time was highly predictive for
this effect (p=0.000).
Conclusion: Allogenic obese to obese FMTworsened peripheral insulin
resistance in metabolic syndrome subjects, whereas post bariatric fecal
microbiota transplantation did not affect insulin sensitivity, The latter
group however showed an increased intestinal transit time upon post
RYGB FMT suggesting a microbiota dependent transmissible trait. Our
data suggest that regulation of insulin sensitivity and intestinal transit time
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can be affected in humans by FMT. and we are currently investigating
which specific bacterial strains are driving these effects.
Clinical Trial Registration Number: NL43964.018.13
Disclosure:P.F. de Groot: None.
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Mitochondrial stress and altered mitophagy in type 2 diabetes
S. Bhansali1, A. Bhansali2, V. Dhawan1;
1Experimental Medicine and Biotechnology, 2Endocrinology, Post
Graduate Institute ofMedical Education and Research, Chandigarh, India.

Background and aims: T2DM is characterized by chronic persistent
hyperglycemia and hyperglycemia-induced oxidative stress may impede
the mitochondrial morphology and function, as mitochondria are the pri-
mary sites for endogenous reactive oxygen species (ROS) production.
Impaired mitophagy associated with increased ROS levels has been pro-
posed to contribute to insulin resistance and β-cell dysfunction.
Mitophagy markers like NIX, PARKIN, PINK-1 are essential for flagging
the damaged mitochondria and subsequent degradation by
autolysosomes. The present study aims to elucidate the status of mito-
chondrial stress and mitophagy markers at transcriptional and translation-
al levels in the diabetic subjects.
Materials and methods: Patients with newly diagnosed T2DM
(NDT2DM), advanced duration of T2DM (ADT2DM, duration of diabe-
tes 5-10 years) and healthy controls were enrolled in the study (n=10
each). Mitochondrial ROS content (mtROS) and mitochondrial mem-
brane potential (MMP) in PBMCs were assessed by FACS analysis,
followed by transcriptional and translational expression of mitophagy
markers by Real time PCR and Western Blot.
Results: Baseline clinical parameters were comparable in the study sub-
jects. The mean HbA1C levels in NDT2DM, ADT2DM and controls were
7.7%, 10.5% and 5.3%, respectively. mtROS levels were significantly ele-
vated (p< 0.001) in patients with diabetes and it was significantly greater in
ADT2DM (p <0.05) as compared to NDT2DM. MMP was significantly
reduced (p <0.001) in diabetic patients and it was significantly reduced in
ADT2DM (p <0.05) relative to NDT2DM. mRNA and protein expression
of NIX, PARKIN, PINK-1 were significantly down-regulated (p<0.05,
p<0.01, p<0.001, respectively) in patients with diabetes, though, a greater
decline in ADT2DM relative to NDT2DM subjects was observed.
Conclusion: Increasing hyperglycemia is associated with progressive rise
in oxidative stress and attenuated expression of mitophagy-related genes.
Our observations indicate HbA1C > 7% is associated with progressive
decline in mitophagy irrespective of duration of diabetes, strengthening
the rationale of achieving HbA1C < 7% for good glycemic control.
Disclosure:S. Bhansali: None.

350
Renal hyperfiltration is associated with the risk of sarcopenia inde-
pendent of obesity or metabolic syndrome
Y.-H. Lee1, E. Han1, G. Kim1, S. Kim1, J.-Y. Lee1, B.-W. Lee1, E. Kang1,
C. Ahn1, D. Kim2, B.-S. Cha1, H. Lee3;
1Yonsei University College ofMedicine, 2Hanyang University College of
Medicine, 3Yonsei Lee Hyunchul Internal Medicine Clinic, Seoul,
Republic of Korea.

Background and aims: The loss of muscle mass can increase mortality
and disability in the elderly. Renal hyperfiltration is also closely linked to
diabetes, hypertension, obesity and even could increase mortality in gen-
eral population. Although the association between these cardiometabolic
diseases and sarcopenia has been well-established, the relationship be-
tween renal hyperfiltration and sarcopenia has not been reported yet.
We investigated the association between renal hyperfiltration and
sarcopenia in the general population.

Materials and methods: This was a population-based, cross-sectional
study using nationally representative samples of 13,800 subjects from
the Korea National Health and Nutrition Examination Survey 2008-
2011. Renal hyperfiltration was defined more than 90th percentile of
age-, and sex-specific glomerular filtration rate (GFR) in subjects with
normal kidney function (estimated GFR >60ml/min/1.73m2). The skele-
tal muscle index (SMI) [SMI(%)=total appendicular skeletal muscle mass
(kg) / weight (kg)x100] measured by dual-energy X-ray absorptiometry
was used to diagnose sarcopenia with cut points of 32.3% for men and
25.5% for women.
Results: Renal hyperfiltration was negatively correlated with SMI, body
mass index, and, waist circumference (All Ps<0.001). Subjects with renal
hyperfiltration had an increased risk of sarcopenia (odds ratio[OR]=1.48,
95% confidential interval[CI]=1.29-1.71, P<0.001). After stratification,
subjects with renal hyperfiltration had a higher risk of sarcopenia regard-
less of obesity (ORs=1.32 to 1.37, Ps<0.05) or metabolic syndrome
(ORs=1.29 to 1.28, Ps<0.05). Multiple logistic regression analysis also
demonstrated this independent association between hyperfiltration and
sarcopenia after adjustment for confounding factors (ORs=1.77 to 1.85,
Ps<0.05).
Conclusion: Renal hyperfiltration is associated with increased risks of
sarcopenia independent of obesity or metabolic syndrome.
Supported by: Korea Healthcare Technology R&D Project and NRF by
ICT & Future Planning
Disclosure:Y. Lee: None.
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UMOD locus and glomerular filtration rate in individuals with type 2
diabetes: evidence of heterogeneity across two different European
populations
S. Prudente1, R. Di Paola2, M. Copetti3, D. Lucchesi4, O. Lamacchia5, S.
Pezzilli1,6, L. Mercuri1, F. Alberico1, L. Giusti4, M. Garofolo4, G. Penno4,
M. Cignarelli5, S. De Cosmo7, V. Trischitta1,6;
1Mendel Laboratory, IRCCS Casa Sollievo della Sofferenza, 2Research
Unit of Diabetes and Endocrine Diseases, IRCCS Casa Sollievo della
Sofferenza, 3Unit of Biostatistics, IRCCS Casa Sollievo della
Sofferenza, San Giovanni Rotondo, 4Department of Clinical and
Experimental Medicine, University of Pisa, 5Unit of Endocrinology,
Department of Medical and Surgical Sciences, University of Foggia, ,
6Department of Experimental Medicine, Sapienza University, Rome,
7Department of Medical Sciences, IRCCS Casa Sollievo della
Sofferenza, San Giovanni Rotondo, Italy.

Background and aims: Reduced glomerular filtration rate (GFR) is
a main risk factor for major cardiovascular events, end stage renal
disease and premature death, in the general population and dia-
betic patients as well. GFR recognizes both genetic and environ-
mental backgrounds. Among the single nucleotide polymorphisms
(SNPs) so far genome-wide (GW) associated with GFR levels in
the general population, is rs12917707 at the UMOD locus. It is of
note that rs13333226, which is perfect linkage disequilibrium with
rs12917707 (r2=1 in HapMap CEU), has been GW-associated
with GFR in 4,888 Swedish individuals with type 2 diabetes
(T2D), thus pointing UMOD as a strong genetic determinant of
kidney function also in this subset of patients. Whether such find-
ing is extensible also to diabetic patients from other populations
deserves further studies. Our aim was to investigate the relation-
ship between UMOD variability and GFR in patients with T2D
from Italy.
Materials andmethods: Four independent samples of patients from Italy
with T2D (defined according to ADA 2003 criteria, n=3,087) were stud-
ied. The four samples were recruited in outpatient diabetic clinics at four
different research/academic hospitals from Central-Southern Italy. All pa-
tients underwent physical examination and measurements of glycated
haemoglobin, lipid levels, blood pressure and BMI. Urinary albumin
and creatinine concentration were determined on an early morning first
void sterile urine sample. Estimated GFR (eGFR) was calculated by using
the CDK-EPI. Microalbuminuria was diagnosed if the ACR was 2.5 or
3.5 mg/mmol in men or women, respectively. Macroalbuminuria was
defined as an ACR≥30 mg/mmol. Presence of hypertension was defined
as a systolic blood pressure >140 mmHg or diastolic blood pressure >90
mmHg, or both, or the presence of antihypertensive treatment.
Genotyping of the rs12917707 SNP at UMOD locus has been carried
out by TaqMan allele discrimination.
Results: In none of the four Italian study cohorts, rs12917707 was
significantly associated with GFR (p>0.05 for all). Similar results were
obtained when the four samples were pooled and analysed together
(β=0.83, p=0.19). Such effect size was strikingly smaller than that
previously reported in Swedish patients (p for heterogeneity=1.2x10-
7).
Conclusion: The previously reported strong association between
rs12917707 and GFR in diabetic patients from Sweden is not observed
in Italian diabetic patients, thus clearly pointing to a heterogeneous effect
across the two different samples. This suggests that UMOD is a strong
genetic determinant of kidney function in patients with T2D from some,
but not all, populations.
Supported by: Italian Ministry of Health RC2015
Disclosure:S. Prudente: None.

352
GHRL gene polymorphisms are related to type 2 diabetes and inter-
act with olive oil intake in a Spanish population
A.M. Lago-Sampedro1,2, F. Rodriguez-Pacheco1,2, J.M. Gomez-
Zumaquero3, S. Valdes1,2, E. Martin-Rubio1,2, G. Olveira1, F. Soriguer1,
G. Rojo-Martinez1,2;
1Endocrinology and Nutrition, IBIMA Endocrinology-Nutrition, 2Centro
de Investigación Biomédica en Red (CIBER. CB07/08/0019), Instituto de
Salud Carlos III., 3ECAI Genómica, IBIMA, ECAI Genómica, Malaga,
Spain.

Background and aims: Ghrelin plays an important role in glucose metab-
olism and homeostasis. Several studies have reported common variants in
GHRL gene related to Obesity, Metabolic Syndrome, and Type 2 Diabetes,
becoming in a potential candidate gene. The aim of this study was to inves-
tigate single nucleotide polymorphisms (SNPs) and the susceptibility to de-
velop Type 2 Diabetes, and look for possible interactions with diet.
Materials and methods: A cross-sectional population based study with
892 individuals was performance in two andalucian towns; Cabra and
Pizarra, aged between 40-65 years, 43,2%men y 56,8%women, in risk
to develop metabolic diseases (inclusion criteria: BMI>25 and/or some
Metabolic Syndrome component by ATPIII). Followed by a prospective
study after one year in a 277 individuals selection who presented alter-
ations in glucose metabolism after the Oral Glucose Toletance Test
(OGTT)(75mg/dL), with dietary/exercise advices. All participants filled
nutritional surveys and anthropometric measures were taken, as long as,
blood pressures, biochemical parameters, OGTT in order to detect carbo-
hydrate metabolism alterations. Mediterranean diet adherence was calcu-
lated by “Score Predimed”, specially olive oil intake. DNAwas isolated
and representative tagSNPs of thewhole gene variability were selected for
genotyping using TaqManOpenArray technology (rs10490815-
rs10490816-rs1629816-rs2619507-rs26802-rs27647-rs35679-rs35683-
rs4684677-rs696217). We calculated Hardy-Weinberg equilibriums and
SNPs not in equilibrium were excluded from the analysis. Logistic
regresion and lineal models adjusting by age, sex, BMI and Type 2
Diabetes, were calculated to detect associations.
Results: 16.1% presented Type 2 Diabetes, 45.9% presented impaired
glucose metabolism. In the cross-sectional study, variants
rs10490815,rs10490816,rs2619507 were associated to Type 2 Diabetes
presence (p-value=0.001, p-value=0.001 and p-value=0.01, respectively),
presenting heterozygous individuals lower prevalence compared to ho-
mozygotes, overdominant model. rs10490815 and rs35683 variants were
associated to impaired glucose metabolism(IFG-IGT) by the same model
(p-value=0.05, p-value=0.002). Also, rs10490815 was associated with
insulin-resistance by HOMA-IR (p-value=0.05). In the follow-up study,
we found associations with risk to develop Type 2 Diabetes for the same
variants described in the cross-sectional study. Related to interactions with
olive oil intake, individuals presenting the risk genotypes for rs10490815
and rs35683 variants, if they exclusively consume olive oil, presented
lower Type 2 Diabetes prevalence compared to individuals who consume
other oil types (p-value=0.01 and p-value=0.0004, respectively).
Conclusion:GHRLgene variants are associatedwith T2D presence and a
protective interaction with olive oil intake exists in this individuals.
Supported by: FIS-PI08/1592,PI11/00880, ConsejeríaDeInnovaciónPI-
0532-2010.
Disclosure:A.M. Lago-Sampedro: None.
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Clinical and metabolomic study of carriers of NOS1AP variant
rs12742393 in type 2 diabetes patients
Y. Zhang, H. Lu, C. Wang, W. Jia;
Shanghai 6th People's Hospital, Shanghai, China.

Background and aims:Nitric oxide synthase 1 adaptor protein (NOS1AP),
also named as CAPON, regulates the neuronal nitric oxide synthase (nNOS)
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activity and has an effect on nitric oxide (NO) release by binding N-methyl-
d-aspartate receptors. Our previous study showed that rs12742393 in
NOS1AP was involved in type 2 diabetes susceptibility in the Chinese
population, with C allele as the risk allele (OR 1.17, 95% CI 1.07-1.26; P
=0.0005) and there were significant different in the metabolic profiles of AA
and CC genotypes in normal glucose tolerance subjects. In this study, we
report a comprehensive metabonomic study of different genotypes (AA and
CC) of rs12742393 using two complementary analytical platforms, gas chro-
matography time-of-flight mass spectrometry (GC-TOFMS) and ultra-
performance liquid chromatography quadrupole time-of-flight mass spec-
trometry (UPLC-QTOFMS) in type 2 diabetes patients.
Materials and methods: Seventy-four type 2 diabetes patients were se-
lected for metabolomic investigation, including thirty-seven CC homozy-
gote and thirty-seven AA homozygote individuals. All the individuals for
the metabolomic analysis were matched strictly with age, sex, BMI. For
all the subjects, venous blood samples were obtained after overnight
fasting for at least 10 h and subjected to GC-TOFMS and UPLC-
QTOFMS. TheGC-TOFMS data was analyzed byChromaTOF software,
the UPLC-QTOF-MS ES+ and ES- raw data were analyzed by the
MarkerLynxApplicationsManager version 4.1 and then metabolites were
identified by comparing the accurate mass, mass fragments, characteristic
ions with the available reference standards and published reports, in ad-
dition to the web-based resources such as the Human Metabolome
Database. The data sets were then analyzed and validated by uni- and
multi-variate statistical methods, separately.
Results: There were no significant differences in glucose and insulin
levels across all groups. Similarilly, there were no significant differences
in Insulin release and insulin sensitivity as surrogated by IGI and
Modified Matsuda index methods and β-cell function as assessed by
DIo among various genotypes studied. A total 262 metabolites were iden-
tified and ten significantly altered serum metabolites identified in AA
carriers relative to CC carriers were selected according to the VIP thresh-
old (VIP>1) in OPLS-DA model coupled with the Mann-Whitney U test
(p<0.05). These including four cholic aicds: apocholic acid, lithocholic
acid, ursodeoxycholic acid, isolithocholic acid, four amino acids: isoleu-
cine, norvaline, phenylalanine, homoserine and two fattyp acids: nervonic
acid and arachidonic acid.
Conclusion:We detected somemetabolic difference betweenCC andAA
carriers in type 2 diabetes patients. These metabolitesmight associate with
the development of type 2 diabetes in subgroup of patients through the
crosstalk with NOS1AP protein, which might provide us a new perspec-
tive to the mechanism of type 2 diabetes.

Supported by: 81570808
Disclosure:Y. Zhang: None.
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Investigating the lipodystrophy genetic score associations with insulin
sensitivity, ectopic and visceral fat in people at risk or with diabetes: a
DIRECT study
F. Frau1, A. Mari2, E.L. Thomas3, W. Alenaini3, H. Ruetten1, L. ‘t Hart4,
P.W. Franks5, K.V. Allebrandt1, J.D. Bell3, E. Pearson6, for the DIRECT
Consortium;

1Sanofi R&D Diabetes Division, Frankfurt am Main, Germany, 2Institute
of Neuroscience, National Research Council, Padua, Italy, 3Research
Centre for Optimal Health, University of Westminster, London, UK,
4Dept. of Molecular Cell Biology and Section Molecular Epidemiology,
Leiden University Medical Center, Netherlands, 5Department of Clinical
Sciences, Genetic and Molecular Epidemiology Unit, Lund University,
Malmö, Sweden, 6Division of Molecular and Clinical Medicine, School
of Medicine, University of Dundee, UK.

Background and aims: The lipodystrophy score is a genetic risk score
composed of 11 common variants associated with fasting insulin. It was
previously shown to be associated with ametabolic profile consistent with a
common subtle form of lipodystrophy. The lipodystrophy score was asso-
ciatedwith different traits measured by different consortia, i.e. higher fasting
insulin, higher hepatic steatosis, and higher visceral-to-subcutaneous adi-
pose tissue ratio, but lower BMI. It was also associated with an increased
risk of T2D, CAD and hypertension. In this study we aimed to investigate
the association of the lipodystrophy score with anthropometric measure-
ments, insulin sensitivity modeled from OGTT, and with MRI measure-
ments of ectopic and visceral fat of pre- and diabetic subjects from the IMI-
DIRECT (Diabetes Research on Patient Stratification) consortium.
Materials and methods: Participants (1448 high risk for diabetes and
759 with diabetes) were recruited into a longitudinal study of glycaemic
deterioration. Linear regression was performed (using sex, age, center,
BMI and ancestry principal components as covariates) to assess the asso-
ciation between the lipodystrophy score and the following outcomes:
abdominal, liver, pancreatic and subcutaneous fat measures calculated
from the MRI; oral glucose insulin sensitivity (OGIS) from OGTT; and
anthropometric measures (waist, hip, waist-hip ratio (WHR), thigh, calf).
We performed subgroup analyses stratified by sex.
Results: In both groups combined the lipodystrophy gene score was
associated with anthropometric measures in men (n=1529) but not in
women (n=678). In men higher gene score was associated with lower
BMI (males beta -4.14 kg/m2, p=0.004; females beta -1.07 kg/m2,
p=0.69), narrower waist (males beta -13.29 cm, p=0.001; females beta -
1.53 cm, p=0.82), and lower WHR (males beta -0.09, p=0.0002; females
beta 0.01, p=0.78). In an analysis adjusted for BMI the lipodystrophy
gene score was associated with higher liver fat in women (beta 1.83
percentage, p=0.007) but not men (beta 0.29 percentage, p=0.43). There
was no association with MRI derived measures of intraabdominal, ab-
dominal subcutaneous and truncal adiposity. In those with a high risk for
diabetes the higher lipodystrophy score was associated with lower insulin
sensitivity (beta -74.59 ml min-1 m-2, p=0.0002) after adjusting for BMI.
Conclusion: The genetic lipodystrophy score is associated with lower BMI,
waist and WHR measures only in men, and lower insulin sensitivity after
adjusting for BMI. We do observe an increase in hepatic fat in females but
this effect is not large. There is a need to increase the power, but our findings
suggest that the effect of genetically driven lipodystrophy is sex specific.
Supported by: IMI Grant No. 115317 (DIRECT), composed by the FP7/
2007-2013 and EFPIA
Disclosure: F. Frau: Employment/Consultancy; Frau, Allebrandt,
Ruetten Sanofi salary. Grants; Grant No. 115317 (DIRECT), composed
of financial contributions from the European Union's Seventh Framework
Programme (FP7/2007-2013), and EFPIA companies’ in kind contribu-
tion.
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Circulating levels of eight miRNAs had a disease-related effect on
diabetes duration 1, 3, 6, 12 and 60months after diagnosis in children
with type 1 diabetes
N. Samandari, A.H. Mirza, L.B. Nielsen, S. Kaur, P. Hougaard, S.
Pörksen, M.-L.M. Andersen, S. Fredheim, J. Johannesen, J. Svensson,
L. Hansen, H.B. Mortensen, F. Pociot;
Paediatrics, Herlev University Hospital, Denmark.
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Background and aims: During the past two decades there has been an
increased interest in disease related variations in microRNA (miRNA)
expression in circulation as biomarkers for several diseases. The leading
hypothesis has been that differential miRNA expression profiles may
provide insight to pathological processes related to disease origin and
thereby potentially serve as non-invasive predictive biomarkers for diag-
nosis and disease progression. The objective of this study was to identify
circulating microRNAs (miRNAs) expression that associate with disease
over time in newly diagnosed children with type 1 diabetes mellitus.
Materials andmethods:Asubset of 40 children and adolescentswith newly
diagnosed type 1 diabetes mellitus from The Danish Remission Cohort
(n=129) were intensively followed with blood samples the first 60 months
after diagnosis. In this subgroup RNA was extracted from plasma samples
obtained at 1, 3, 6, 12 and 60 months. miRNA profiling was performed using
a predefined panel of 179 humanmiRNAs.To investigate the effect of duration
on miRNAs expression across time-points (1, 3, 6, 12 and 60 months) data
were analyzed by a Mixed Model for Repeated Measurement. This is a joint
model that accounts for potential dependence between the values being made
for each patient. The model has a linear effect of duration (time-points).
Results: Eight miRNAs: hsa-miR-99a-5p, hsa-miR-30e-5p, hsa-miR-
497-5p, hsa-miR-10b-5p, hsa-miR-423-3p hsa-miR-125b-5p, hsa-miR-
17-5p and hsa-miR-93-5p were found to be differentially expressed (p-
value ≤ 0.01) after Hochberg correction for multiple testing. All had a
disease-related effect of duration analyzed by a mixed model for repeated
measurement with a linear effect on duration and adjusted for the effects
of gender and age. The targets of these eight miRNAs were found to be
associated with metabolic, MAPK signaling, chemokine and insulin sig-
naling pathways based on KEGG pathway annotations.
Conclusion: The analysis demonstrated that only a limited number of
miRNAs showed differential expression over time. Linear modeling dem-
onstrated that eight of these miRNAs were significantly associated with
disease duration, suggesting a possible effect on disease progression.
Interestingly, all eight miRNAs were involved in various metabolic and
signaling pathways, such as insulin, chemokine and MAPK signaling.
Supported by: EFSD/JDRF/Novo Nordisk, Beckett Foundation
Disclosure:N. Samandari: None.
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Is HLA the cause of the high incidence of type 1 diabetes in the
Canary Islands? Results from the Type 1 Diabetes Genetics
Consortium (T1DGC)
A.M. Wägner1,2, N. Medina-Rodriguez3,4, M. Hernández-García5, J.
Novoa1,2, A. Santana del Pino4, Spanish Network of the Genetics of
Type 1 Diabetes, Type 1 Diabetes Genetics Consortium;
1Endocrinology, Complejo Hospitalario Universitario Insular Materno-
Infantil, 2Instituto Universitario de Investigaciones Biomédicas y
Sanitarias, 3IUMA - Information and Communication Systems,
4Mathematics, Universidad de Las Palmas de Gran Canaria, Las Palmas
de Gran Canaria, 5Endocrinology, Hospital Universitari Arnau de
Vilanova, Lleida, Spain.

Background and aims:The incidence of childhood-onset type 1 diabetes
in the Canary Islands is the highest described so far in Spain, and one of
the highest worldwide. Our aim was to assess high-risk and protective
HLA haplotype distribution in the Canarian families included in the
T1DGC, compared with the rest of Spain
Materials and methods: The T1DGC is an international effort to study
the genetics and pathogenesis of type 1 diabetes. It included more than
3300 families with type 1 diabetes worldwide. Spain provided 149 of
these families, of whom 42 were from the Canary Islands Tenerife and
Gran Canaria. HLAwas genotyped centrally in Malmö, Sweden, using a
PCR-based, sequence-specific oligonucleotide probe system. A determin-
istic algorithm (alleHap) was developed in the environment R, to impute
HLA haplotypes. Based on previous T1DGC results in Caucasian popu-
lat ion, haplotypes DRB1*0405-DQA1*0301-DQB1*0302,

DRB1*0401-DQA1*0301-DQB1*0302, DRB1*0301-DQA1*0501-
DQB1*0201 and DRB1*0402-DQA1*0301-DQB1*0302 and
DRB1*0404-DQA1*0301-DQB1*0302 were considered high-risk.
DRB1*0701-DQA1*0201-DQB1*0303, DRB1*1401-DQA1*0101-
DQB1*0503, DRB1*1501-DQA1*0102-DQB1*0602, DRB1*1104-
DQA1*0501-DQB1*0301, DRB1*1303-DQA1*0501-DQB1*0301,
DRB1*1301-DQA1*0103-DQB1*0603 and DRB1*0403-DQA1*0301-
DQB1*0302 were considered protective. The distribution of protective,
high-risk and other haplotypes were compared in the (first two) affected
siblings and unaffected parents in the Canarian and non-Canarian Spanish
families (chi-squared).
Results: Complete unambiguous haplotypes were obtained and com-
pared in Canarian (72 siblings with type 1 diabetes and 70 non-diabetic
parents) and non-Canarian subjects (162 siblings with type 1 diabetes and
139 non-diabetic parents).
Conclusion: Based on this family-based study, the high incidence of
childhood-onset type 1 diabetes in the Canarian population does not seem
to be explained by higher-risk class II HLA haplotypes.

Supported by: JDRF and NIDDK U01 DK062418. ISCIII
Disclosure:A.M. Wägner: None.
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Genome wide meta-analysis identifies novel regulators of circulating
serum progranulin
J. Krüger1, M. Scholz1, C. Marzi2,3, H. Grallert2,3, C. Ladenvall4, B.
Thorand2,3, L. Groop5, J. Thiery1, A. Fischer-Rosinsky6, A. Pfeiffer6, J.
Spranger6, C. Gieger2, M. Stumvoll1, P. Kovacs1, A. Tönjes1;
1University Leipzig, , 2Helmholtz Zentrum München, 3German Center
for Diabetes Research, Neuherberg, Germany, 4Uppsala University,
5Lund University Diabetes Centre, Malmö, Sweden, 6Charite´-
Universitätsmedizin Berlin, Germany.

Background and aims: Progranulin is a secreted protein with important
functions in processes including immune and inflammatory response and
embryonic development. Genetic factors determining progranulin con-
centrations are yet unknown.
Materials and methods:We conducted a meta-analysis of genome-wide
association studies (GWAS) for serum progranulin in three independent
cohorts: Sorbs and KORA (Cooperative Health Research in the Region of
Augsburg) from Germany and PPP-Botnia from Finland (total N=2,791).
All single nucleotide polymorphisms (SNPs) associated with progranulin
levels were genotyped for replication in 2 additional cohorts: LIFE Heart
Study (N=967) and Berlin cohort (Metabolic Syndrome Berlin Potsdam;
N=794). In addition, we measured expression levels of genes within the
associated loci in peripheral blood mononuclear cells (PBMC) by micro-
arrays and performedmRNA expression quantitative trait and expression-
progranulin association studies to functionally substantiate identified loci.
Finally, we conducted siRNA silencing experiments in vitro to elucidate
the role of associated genes on progranulin secretion.
Results: The heritability estimate of circulating progranulin levels was
31.8% in the Sorbs cohort. Nine SNPs at chromosome 1 within the
CELSR2-PSRC1-MYBPHL locus reached genome-wide significance
(p<5.0x10-8) in the meta-analysis with the strongest evidence for associa-
tion at rs660240 (p=3.98x10-15, beta=-0.161). All other SNPs within the
cluster were in linkage disequilibrium with rs660240 (r2=0.8 in the Sorbs
cohort). Rs660240 was associated with expression levels of PSRC) in
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PBMCs (p=1.51x10-21). Psrc1 knock-down in murine 3T3-L1
preadipocytes led to a consecutive 30% reduction in progranulin secretion.
Conclusion:Our findings highlight the role of PSRC1 in the regulation of
circulating progranulin.
Supported by: CRC1052-C1
Disclosure: J. Krüger: None.
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A genome-wide association study identifies common genetic loci as-
sociated with lipid levels in Chinese patients with type 2 diabetes
C.H.T. Tam1, M. Hu1, G. Jiang1, A.O.Y. Luk1, H. Lee1, C.K.P. Lim1,
S.K.W. Tsui2, Y. Huang2, H. Lan 1,3, C. Szeto1, W. So1,4, B. Tomlinson1,
J.C.N. Chan1,3, R.C.W.Ma1,4, on behalf of the TRANSCENDConsortium;
1Department of Medicine and Therapeutics, 2School of Biomedical
Sciences, 3Li Ka Shing Institute of Health Sciences, 4Hong Kong
Institute of Diabetes and Obesity, The Chinese University of Hong Kong.

Background and aims: A large body of literatures indicated that levels of
total cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol
(HDL-C) and low-density lipoprotein cholesterol (LDL-C) are important and
modifiable risk factors for cardiovascular disease. These associations have
been attributed to both genetic and environmental factors. Herewe performed
a genome-wide association study for these lipids measured at baseline from
the Hong Kong Diabetes Registry (HKDR), which includes more than 8,000
patients with type 2 diabetes (T2D) and prospective follow-up.
Materials and methods: After excluding individuals known to be on
lipids-lowering medication (i.e. statins and fibrates) at baseline, total
4,680 Chinese-ancestry individuals (45.1% male, mean age 56.6 ± 13.3
years and BMI 25.0 ± 3.9 kg/m2) were included in analysis. Fasting blood
samples were collected for the measurements of TC, TG and HDL-C.
LDL-C was calculated using Friedewald's formula. Inverse normalized
residuals transformation was applied on all lipid traits, adjusting for sex,
age, body mass index and principal components. We genotyped the DNA
samples using the Illumina Omni 2.5+ exome array and imputed the
genotypes using minimac 3 with the 1000 Genomes Project phase 3 v5
as reference panel . After quality control, ~8 million common SNPs were
included in the linear regression analysis.
Results:We identified 1362 SNPs within 36 independent loci associated
with lipid levels at P < 10-5, including 13 previously reported loci
(DOCK7, GCKR, LPL, TRIB1, ABCA1, ABO, FADS1-2-3, APOA1,
LIPC, CETP, LIPG, LDLR, APOE) and 23 novel suggestive loci. Of
these, one TC-related locus (APOE), 5 TG-related loci (DOCK7,
GCKR, LPL, APOA1 and APOE), 5 HDL-related loci (LPL, FADS1-2-
3, APOA1, LIPC, CETP) and one LDL-related locus (APOE) exhibited a
genome-wide significant association (P < 5×10-8). Moreover, we found
nominal evidence of association for coronary heart disease (CHD) with
LPL (0.011 < P < 0.049) and APOE (8.8×10-6 < P < 0.038) loci.
Conclusion: Our findings support the important contribution of these
genetic variants for lipid levels in T2D patients compared with general
population. We have also demonstrated the evidence of genetic determi-
nants shared among lipid traits and CHD in a Chinese population.
Genotyping on additional samples is now ongoing for the confirmation
of the novel suggestive loci.
Supported by: Theme-based Research Scheme and the Focused
Innovations Scheme
Disclosure:C.H.T. Tam: None.

PS 013 Complications: patterns, treat-
ments and detection

359
Clustering of microvascular complications in patients with type 1
diabetes
L. Bjerg1,2, A. Hulman3,4, M. Charles2, M.E. Joergensen1, D.R. Witte3,4;
1Epidemiology, Steno Diabetes Center, Gentofte, 2Dept. of Public Health,
Section of General Practice, 3Dept. of Public Health, Epidemiology,
Aarhus, 4Danish Diabetes Academy, Odense, Denmark.

Background and aims: Diabetic complications have traditionally been
studied in isolation, and although it is well known that their occurrence is
related, insight into the complex patterns of complication clustering is
limited. Examination of the pattern of co-occurrence of microvascuclar
diabetic complications may enhance our understanding of the mecha-
nisms driving complication development.
Materials and methods: We performed a cross-sectional analysis in a
clinical cohort of patients with type 1 diabetes (T1DM), who were treated
at any time between 1 January 2001 and the index date of 31 December
2007 at a Danish diabetes research hospital. Information from yearly
structured clinical check-ups of complication status was used to create a
cross-sectional dataset characterizing the presence of all microvascular
diabetic complications at the index date. We calculated the prevalence
of neuropathy (biothesiometry >25 mV), retinopathy (retinopathy ≥ grade
two) and nephropathy (micro- or macro albuminuria) and each combina-
tion of complications in patients who had had at least one valid retinop-
athy assessment as well as two valid neuropathy and nephropathy assess-
ments prior to the index date. The expected prevalence for each compli-
cation state was calculated by using log-linear analysis under the hypoth-
esis of no association
Results: 2391 patients (1248 male, mean age: 52 years (SD=14.9), mean
HbA1c: 65.3 mmol/mol (12.8), mean duration of diabetes: 27.2 years
(13.8) fulfilled the inclusion criteria. The prevalence of nephropathy, neu-
ropathy and retinopathy was 37.3% 95%CI: (35.4 ; 39.3), 38.6% (36.6 ;
40.5) and 62.7% (60.7 ; 64.6)), respectively. Table 1 shows the prevalence
of each combination of complications. 25.6% of patients had no compli-
cations, 29.1% had one complication, 26.7% had two complications and
18.4% had all three complications. The observed prevalence of no com-
plications and of the combination of all three complications was higher
than expected, while all other complication states seemed to occur less
frequently than expected. Log-linear models showed two-way interac-
tions for all three complication pairs, but no evidence for three-way
interaction.
Conclusion: Microvascular complications affect almost 3/4 of adult pa-
tients with T1DM and clustering seems to occur at both extremes of the
three-dimensional distribution of complications. Our findings are in ac-
cordance with a strong shared aetiology between the processes leading to
each of the three microvascular complications.

Supported by: DDA, Innovation Fund
Disclosure:L. Bjerg: Grants; Danish Diabetes Academy, Research and
Innovation foundation, Denmark.
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Can interleukin-2 receptor antagonists reduce the incidence of new-
onset diabetes after renal transplantation?
M. Yu1, M. Xue1, C. Lv1, M. Chen1, M. Xu2, J. Liang1, C. Zhao1, R.
Rong2, J. Gao3, T. Zhu2, X. Gao1;
1Endocrinology, Zhongshan Hospital affiliated to Fudan University,
2Urology, 3Evidence Base Medicine Center, Zhongshan Hospital affiliat-
ed to Fudan University, Shanghai, China.

Background and aims: To examine the association between interleukin-
2 receptor antagonists (IL-2Ra) and new-onset diabetes after transplanta-
tion (NODAT) among renal transplantation recipients.
Materials and methods: We conducted a retrospective cohort study of
915 renal transplantation recipients from January 1993 to March 2014 in
our university hospital. Patients with uncomplete data, death or graft loss
in first year, multiple organ transplantation, a second transplantation and
pre-transplant diabetes were excluded from the present retrospective co-
hort study. A total of 557 renal transplantation recipients were included in
final analysis. Prevalence rate of NODAT after renal transplantation were
evaluated. Meanwhile, univariate and multivariable regression analysis
were fitted to evaluate risk factors for NODAT and show the association
between IL-2Ra and NODAT among renal transplantation recipients.
Results: All renal transplantation recipients involved in this study were
followed at a mean time of (6.76±4.00) years after transplantation.
Prevalence rate of NODAT at 1, 3, 10 and 15 years among patients were
10.23%, 15.15%, 33.06% and 43.59%, respectively. Univariate analysis
indicated that IL-2Ra has an association with the development of NODAT
among renal transplantation recipients (P < 0.05). After adjusting for
potential confounders including age, BMI, history of smoking, family
history of diabetes, donor renal type, hepatitis virus infection, cytomega-
lovirus infection, preoperative fasting plasma glucose, preoperative blood
lipid levels, type and concentration of immunosuppressant regimen, mul-
tivariable regression analysis showed IL-2Ra can still reduce the risk of
NODAT (OR = 0.22; 95%CI = 0.13-0.36; P < 0.001).
Conclusion: There was a high prevalence rate of NODAT among renal
transplantation recipients and IL-2Ra was a protective factor for the de-
velopment of NODAT.
Disclosure:M. Yu: None.

361
The inter-relationship among the proteinuria, eGFR and duration of
disease on type 2 diabetes in usual physician care-based on
DCMP2001, Taiwan
M.M. Fuh1, P.-C. Chen2, C.-I. Li1;
1China Medical University Hospital, Taichung, 2Yuanpei University of
Medical Techonology, Hsinchu, Taiwan.

Background and aims: In order to evaluate the interrelationship among
proteinuria, eGFR and diabetes duration in T2DM for the ensuing devel-
opment of personalized prevention program.
Materials and methods: From 2008 to 2013, 4096 cases of T2DM
without macro-albuminuria were cumulatively enrolled in DCMP 2001.
All patients were having the general anthropometric data collected; met-
abolic variables, sequential urine examination, albumin creatinine ratio
( ACR ) and eGFR ( simplifiedMDRD ) measured in 3-6 months interval.
The highest ACR was classified into 3 groups, <30 (n=2994), ≧30 &
<300 (n=801), and ≧300 (n=301) and the lowest eGFR ( ml/min/
1.73m2 ) was divided into 4 different ranges, <30, 30-59, 60-89, ≧90 in
each ACR group respectively. The ANOVA and Post-hoc comparison
were used for data analysis.
Results: The case number and percentage distribution of 4 different
ranges of eGFR in each ACR group demonstrated respectively in
Table 1. There were almost 10% of patients with T2DM in ACR≧300
had eGFR<30, whereas 2-4% diabetes with ACR<300 already had
eGFR<30. The duration (year, Mean± SD) from diabetes onset to the time

of different ranges of eGFR in these 3 groups of ACR were shown in
Table 2. The time of onset of 4 different ranges of eGFR in each ACR
group was statistically demonstrated that there was significantly earlier
decline of eGFR in group with ACR<30 rather than other 2 groups.
Conclusion: The results showed that there were significant number
of T2DM has early declined their kidney function before ACR
measure becoming clinically irreversible, therefore the assessment
of diabetes nephropathy with its functional status in T2DM, com-
bination of both ACR and eGFR measures periodically would be
highly recommended. Further longitudinal follow-up study would
be required.
Disclosure:M.M. Fuh: None.

362
Diabetes predicting albuminuria incidence in Australian indigenous
adults from rural and remote communities: 7 year follow up study
M. Li1, R. McDermott1,2;
1University of South Australia, 2James Cook University, Cairns,
Australia.

Background and aims: Australian Indigenous people have excess prev-
alence of both diabetes and albuminuria, particularly in remote and rural
communities. We aimed to study the association of albuminuria incidence
with diabetes in Australian Indigenous adults from 19 communities in
North Queensland during 1998-2007.
Materials and methods: All Indigenous people were invited during
1998-2000 to participant a population based wellness screening program.
Baseline anthropometric measures (weight, height, waist circumference),
BP, fasting blood glucose and lipid, urine albumin creatinine ratio were
recorded. Demographic, tobacco and alcohol consumption, and physical
activity level were assessed using questionnaires. Follow up was conduct-
ed in 2004-2007 among a total of 434 consented adults without albumin-
uria. Diabetes was defined as either clinical diagnosis verified by the
participants’medical records or a 2 hour glucose tolerance test of glucose
>=11.1 mmol/L, or fasting blood glucose level > 7.0 mmol/L.
Hypertension was defined as BP >= 140/90 mmHg, or an established
hypertension diagnosis in clinic files. Albuminuria was defined as urine
albumin to creatinine ratio >=2.5 g/mol in males and >=3.5 g/mol in
females. Incidence was computed and compared using Survival analysis.
The association between diabetes and albuminuria was assessed using
Cox proportional model adjusted for demographic and biomedical
factors.
Results: Themean age of the cohort was 37 years and 54%were females.
At baseline, 39% were obese, 31% had hypertension and 13.0% had
diabetes. During a median follow up of 7 years, 75 new cases of albu-
minuria were ascertained and the overall incidence was 26.0/1000 pys
(95% CI: 20.7-32.6). 38 were females (incidence rate 24.2, 95% CI
17.6-33.2/1000 pys) and incidence in males was 28.2 (95% CI 20.5-
39.0/1000 pys). The incidence was significantly higher in adults with
diabetes (51.2, 95% CI 31.8-82.3/1000 pys) compared to those without
(22.7, 95% CI 17.6-29.4/1000 pys) with an HR of 2.6 (95% CI 1.5-4.7)
adjusted for age, sex, ethnicity, BMI, hypertension, GGT, and lifestyle
factors. In the non-diabetes strata, albuminuria incidence increased by
glucose tertiles from 4.2 for the 1st tertile (glucose < 4.5 mmol/L) to 7.2
for the 2nd and 12.4/1000 pys for the 3rd tertile (glucose > =5.3 mmol/L)
(trend P<0.001).
Conclusion:Albuminuria incidence in Australian Indigenous adults
from rural and remote communities in North Queensland was
twice the rate of non-Indigenous adults in Australia. High back-
ground prevalence of diabetes and increased fasting glucose pre-
dicted it. Early screening and effective management of diabetes
and albuminuria should be implemented at the primary health care
level in order to prevent the complications.
Supported by: NHMRC grant No. 279402
Disclosure:M. Li: None.
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Diabetes complications and alcohol are important causes of death in
individuals diagnosed with type 1 diabetes in late adolecence and
young adulthood: long-term follow-up
V. Gagnum1,2, L.C. Stene3,2, G. Joner1,4, T. Skrivarhaug1,2;
1Division of Paediatric and Adolecent Medicine, Oslo University
Hospital, 2Oslo Diabetes Research Centre, 3Division of Epidemiology,
Norwegian Institute of Public Health, 4University of Oslo, Oslo, Norway.

Background and aims: The aim of this study was to determine long-term
mortality and causes of death in type 1 diabetes (T1D), aged 15-29 years
at diagnosis.
Materials and methods: The cohort was nationwide and population-
based, collected retrospectively by contacting medical and paediatric de-
partments in Norway, and through the nationwide National Insurance
Institution. Year of diagnosis was 1978-1982. We classified individuals
treated with insulin from diagnosis, as T1D. The degree of ascertainment
has been estimated to almost 90%. Survival and emigration status was
obtained by linking to the National Population Registry and causes of
death by linking to the nationwide Cause of Death Registry. Individuals
were followed from diagnosis until death, emigration or to September 30,
2013. In addition a clinical committee reviewed the causes of death by
evaluating medical records, autopsy reports and death certificates. We
calculated standardized mortality ratios (SMRs) to compare mortality
and causes of death with the background population. Alcohol-related
death was defined by ICD-codes in accordance with the definition used
by Norwegian Institute of Public Health.
Results: Among the 719 individuals, representing 21,272 person-years,
148 (20.6%) died, during a mean follow-up of 29.6 years (range 0.1-
35.8), 106 males and 42 females. Mean age at diagnosis was 22.4 years
(15.0-29.9). Cumulative mortality according to diabetes duration was
6.0% (95% CI 4.5-8.0) at 10 years, 12.2% (95% CI 10.0-14.8) at 20 years
and 18.4% (95% CI 15.8-21.5) at 30 years. Mortality was between four
and five times higher in individuals with T1D compared with the back-
ground population (4.4, 95% CI 3.7-5.1). Diabetes was mentioned on the
death certificate in 68.2% of the cases. Death was caused by acute diabetic
complications in 20.5%, chronic complications in 32.2%, violent death in
19.9% and any other cause in 27.4%. According to the death certificate,
death was related to alcohol in 15.1% (22/148) of the cases. Among those
with alcohol-related death 86.4% (19/22) was men and mean age at death
was 36.2 years (23.0-55.0). Alcohol caused or contributed to death in
22% of all deaths at 20 years duration of diabetes. SMR was significantly
elevated for alcohol-related death: 6.8 (95% CI 4.5-10.3), cardiovascular
death: 7.3 (95% CI 5.4-10.0) and violent death (suicide, intoxications and
accidents): 2.8 (95%CI 1.9-3.9), but not for cancer: 1.7 (95%CI 0.9-2.6).
An autopsy was performed in 51% of the deceased.
Conclusion:Mortality was almost five times higher in people diagnosed
with T1D in late adolescence and young adulthood, compared with the
background population. The high mortality at 20 years duration can partly
be explained by alcohol abuse, mainly occurring in men.
Supported by: The South-Eastern Norway Regional Health Authority
Disclosure:V. Gagnum: None.

364
Cardiovascular risk in persons with prediabetes
T.G. Dzebisashvili;
Endocrinology, Moscow Regional Research Clinical Institute named by
M.F.Vladimirskiy, Moscow, Russian Federation.

Background and aims: To estimate 3-year risk of cardiovascular events,
overall and acute cardiovascular mortality in persons with impaired
fasting glucose (IFG), impaired glucose tolerance (IGT) and screen de-
tected type 2 diabetes (T2DM).
Materials and methods: According to population based study among
1280 adults, 3-year risk of overall and acute cardiovascular mortality and

cardiovascular events (myocardial infarction and stroke, coronary heart
disease) was estimated in people with IFG, IGT, IFG+IGT and T2DM in
comparison with normal glucose tolerance. Abnormal glucose tolerance
was diagnosed using standard OGTT according to WHO 1999/2006
criteria. Relative risk (RR) and B unstandardized regression coefficient
was calculated using Cox-regressive analysis. RR was adjusted for age,
sex, BMI, systolic blood pressure, smoking.
Results: Prevalence of glucose metabolism abnormalities was 24.9%,
including IFG (8.8%), IGT (5.1%), IFG+IGT (3.8%) and first time diag-
nosed T2DM (7.2%). In 3 years, percent of cardiovascular events was
almost identical in people with T2DM (16.4%) and IFG+IGT (16.0%),
with normoglicemia was 6.1%. RR of cardiovascular events was signifi-
cantly increased among people with IFG (2.2, 95%CI:1.02-4.53,
p=0.044) and in persons with newly diagnosed T2DM (2.7,
95%CI:1.28-5.68, p=0.009) in comparison with normal glucose toler-
ance. Highest percent of cardiovascular mortality was seen among people
with IFG (5.2%), in people with IGT and IFG+IGT was 3.1% and 2.0%
consequently, the lowest percent of cardiovascular mortality was seen in
people with T2DM (1.1%) and normoglicemia (0.9%). Adjusted RR of
cardiovascular mortality was significantly higher among people with IFG
(3.5, 95%CI:1.17-10.62, p=0.024) compaired with normoglycemia.
People with IGT had significantly greater adjusted risk of overall mortal-
ity (2.2, 95%CI:1.03-5.12, p=0.041). There was not linear association
between fasting blood glucose levels and cardiovascular mortality risk
(B=0.145, p=0.311) in contrast to the continuous linear relationship ob-
served between fasting blood glucose levels and coronary heart disease
risk (B=0.244, p=0.001).
Conclusion: IFG increased 3-year risk of acute cardiovascular mortality.
IGT increased 3-year risk of overall mortality. There was not linear asso-
ciation between blood glucose levels and cardiovascular mortality risk.
These may provide insights, that hyperinsulinemia influence on acute
cardiovascular mortality risk.
Disclosure:T.G. Dzebisashvili: None.

365
High burden of cardiovascular risk factors and poor glycaemic con-
trol in type 2 diabetes patients diagnosed before the age of 45 years in
Denmark: results from the DD2 study
A. Bo1, R.W. Thomsen2, J.S. Nielsen3, S.K. Nicolaisen2, H. Beck-
Nielsen3, J. Rungby4,5, H.T. Sørensen2, T.K. Hansen6, J. Søndergaard7,
T. Lauritzen1, H.T. Maindal1,8;
1Department of Public Health, 2Department of Clinical Epidemiology,
Aarhus University Hospital, , 3Diabetes Research Centre, Department of
Endocrinology, Odense University Hospital, 4Department of
Biomedicine, Aarhus University Hospital, 5Center for Diabetes
Research, Gentofte University Hospital, Copenhagen, 6Department of
Internal Medicine and Endocrinology, Aarhus University Hospital,
7Research Unit of General Practice, Department of Public Health,
University of Southern Denmark, Odense, 8Steno Diabetes Centre,
Health Promotion, Gentofte, Denmark.

Background and aims: The rising prevalence of type 2 diabetes (T2D)
globally is accompanied by an earlier onset age. We aimed to describe
clinical characteristics, health behaviour, and treatment in young patients
≤ 45 years of age newly diagnosed with T2D, compared with older newly
diagnosed T2D patients > 45 years of age.
Materials and methods: We conducted a cross-sectional study of 4,214
T2D patients enrolled between 2010 and 2014 in the cohort of the Danish
Centre for Strategic Research in Type 2 Diabetes (DD2). For the compar-
ison of characteristics, gender-adjusted prevalence ratios (PRs) with 95%
confidence intervals (CI) were calculated using Poisson regression analysis.
Results: Younger T2D patients constituted 10.2% (n=429) of the cohort.
Compared with older T2D patients, younger patients had higher levels of
HbA1c (HbA1c ≥75 mmol/mol: 12% vs. 5%, PR=2.49 (95% CI 1.86-
3.33)), weremore obese (BMI >40 kg/m2: 19% vs. 7%, PR=2.62 (95%CI
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2.03-3.37)), more dyslipidemic (LDL >3 mmol/L: 27% vs. 21%,
PR=1.27 (95% CI 1.07-1.51)), and had higher rates of elevated C-
reactive protein (CRP >3 mg/L: 54% vs. 36%, PR=1.50 (95% CI 1.22-
1.84)). Younger patients had higher rates of diastolic hypertension (dia-
stolic blood pressure >90 mmHg: 17% vs. 11%, PR=1.51 (95% CI 1.20-
1.91)), but lower rates of systolic hypertension (systolic blood pressure
>140 mmHg: 18% vs. 24%, PR=0.77 (95% CI 0.62-0.95)) than older
patients. Daily smoking was more frequent in younger than in older pa-
tients (24% vs. 18%, PR=1.36 (95% CI 1.13-1.64)), and fewer younger
than older patients reported at least 30 minutes of physical activity 6-7
days/week (22% vs. 32%, PR=0.67 (95% CI 0.56-0.81)). Hospital-
diagnosed retinopathy was more frequent in younger than older patients
(8% vs. 3%), whereas macrovascular complication rates were higher in
older patients (5% vs. 25%). Combination-therapy with insulin and a non-
insulin drug was more frequent in younger than in older patients (9% vs.
5%, PR=1.95 (95% CI 1.39-2.73)), but treatment with antihypertensive
drugs, hypolipidemic drugs, and anticoagulation drugs was less frequent
in younger than in older patients.
Conclusion: Young patients with early-onset T2D are a high-risk group
characterized by poor glucose control and a high burden of cardiovascular
risk factors, such as obesity, low physical activity levels, and dyslipid-
emia, compared with T2D patients diagnosed at a later age. Thus, future
health services should ensure early intensive treatment, close follow-up,
and evidence based interventions for improved self-management for
young T2D patients.
Supported by: Research grants from The Danish Diabetes Academy sup-
ported by the NNF
Disclosure:A. Bo: None.

366
Early detection of type 2 diabetes and intensive treatmentmay reduce
social inequalities in cardiovascular morbidity and mortality,
ADDITION-Denmark
E.-M. Dalsgaard1, T. Lauritzen1, K. Borch-Johnsen2, A. Sandbaek1;
1Department of Public Health, Aarhus University, 2Holbæk Hospital,
Denmark.

Background and aims: Individuals with type 2 diabetes and low socio-
economic status (SES) have high rates of cardiovascular morbidity and
mortality. Screening and early treatment of diabetes have been proposed
in a number of countries. Socioeconomic disadvantaged people have been
found to be diagnosed later in the disease trajectory which is why early
detection of diabetes and early treatment may reduce socioeconomic in-
equalities in health outcomes. Among a cohort of individuals with screen-
detected diabetes, we examined the association between socioeconomic
status and mortality and cardiovascular disease (CVD).
Materials and methods: The ADDITION-Denmark trial cohort includes
1533 individuals aged 40-69 years with type 2 diabetes detected by
screening between 2001 and2006. Information on baseline education,
income and cohabitation status was obtained from national registers.
CVD was defined as first event of non-fatal MI, non-fatal stroke or
CVD death. Using Cox regression, we calculated the long-term risk of
CVD and all-cause mortality by socio-economic status, adjusting for age,
gender and prevalent CVD.
Results:After five years of follow-up, individuals with a low educational
level had a higher risk of CVD (HR 2.3, 95% CI 1.2 to 4.3) compared to
those with higher educational level. Those with a moderate income also
had a higher risk of CVD (HR 2,3, 95% CI 1.4 to 4.3) compared to
individuals with the highest income. There was no association between
education and risk of mortality (HR 1.6, 95% CI 0.9 to 2.6), nor between
income and mortality (HR 1.6, 95% CI 0.9 to 2.8). People with type 2
diabetes living alone had a higher risk of mortality compared to those
cohabiting (HR 1.7, 95% CI 1.3 to2.4).
Conclusion: In this screen-detected type 2 diabetes population we found
a higher risk of CVD among people with low educational levels and low

income levels. There was no association between these SES indicators
and all-cause mortality. Compared to other studies of individuals with
clinically diagnosed individuals, there was less evidence of social inequal-
ity in risk of mortality. However, there remained a SES gradient with
regards to risk of CVD.

Clinical Trial Registration Number: NCT00237549
Disclosure:E. Dalsgaard: None.
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PS 014 Understanding differences and
similarities in diabetes around the world

367
Type 1 diabetes phenotype is similar in UK white and south Asian
people with young-onset diabetes: results from the MY DIABETES
study
S. Misra1, K. Colclough2, K. Halleron1, J. Graudenz1, R. Agha-Jaffar1,
D. Johnston1, A. Hattersley2, N. Oliver1;
1Diabetes & Metabolic Medicine, Imperial College London, 2University
of Exeter, UK.

Background and aims: Differentiating type 1 diabetes (T1D) from
other subtypes in ethnic groups is challenging. Non-white ethnicity
in young adults is often assumed to favour type 2 diabetes, however
the characteristics of T1D have not been studied in non-white ethnic
groups. Data suggest second generation migrant populations adopt the
local T1D risk, but the phenotype in these groups remains unex-
plored. We used fasting C-peptide (fCP) to classify T1D in a UK
multiethnic population with young-onset diabetes and aimed to ex-
plore their characteristics by ethnicity.
Materials and methods: The MY DIABETES study is a multi-centre
cross-sectional study, systematically phenotyping people diagnosed with
any type of diabetes under 30 years of age from white (WE), south Asian
(SA) or African-Caribbean ancestry. In this preliminary analysis we report
the clinical and biochemical characteristics of people with T1D (fCP <200
pmol/L) by ethnicity and generation of migration. The study continues to
recruit ~30 participants per month across 21 sites.
Results:Of 420 people recruited, 73% and 18% were of WE and SA
ethnicity respectively. The criteria for T1D was met in 89% of WE
and 63% of SA recruits (p<0.001). Clinical phenotype: In those clas-
sified with T1D, SA and WE people had similar ages at diagnosis
(23.7 vs 21.6 years, p 0.260), BMI (26.0 vs 26.5 kg/m2, p 0.864) &
HbA1c (62 WE and 62 mmol/mol SA, p=0.649), however duration
of diabetes was significantly lower in the SA group (21.6 years vs
30.0 years, p=0.003). Antibody status: No difference in the propor-
tion with detectable antibodies was observed between ethnic groups
(55% WE vs 58% SA, p=0.765), even when adjusted for duration.
The proportions of GAD65-antibody positivity were similar between
ethnic groups (45% WE vs 48%SA p=0.764), as were the propor-
tions who were IA-2 antibody positive alone (9.6% WE vs 9.7% SA,
p=0.238). To assess the potential impact of antibody positivity on
phenotype, we compared parameters in WE and SA people with
T1D by antibody status, however no additional effects were observed
between ethnic groups. Migration status: We finally assessed the im-
pact of migration generation on phenotype in SA people with T1D;
2nd generation SA people (UK born) were diagnosed younger than
1st generation (11.4 vs 23.3 years, p=0.039) but had similar durations
of diabetes (19.8 years 1st generation vs 22.8 years 2nd generation).
Despite similar durations of diabetes, 68.0% of 2nd generation SA
people were antibody positive vs 46.7% of 1st generation (p=0.213).
Other parameters were similar.
Conclusion: Young onset T1D in UK SA and WE individuals is
phenotypically very similar. These data suggest that in young
people presenting with diabetes, ethnicity should not impact on
clinical diagnosis, even in those without detectable antibodies.
Migration generation may affect phenotype and additional investi-
gations are needed to study differences between native and mi-
grant ethnic groups. Further work is required to characterise addi-
tional antibodies, T1D and type 2 diabetes genetic risk scores and
other classification groups in the MY DIABETES cohort.
Clinical Trial Registration Number: NCT02082132
Supported by: DRWF
Disclosure:S. Misra: None.
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Age-related differences in ketoacidosis prevalence at type 1 diabetes
diagnosis in chidren from Wielkopolska Province, Poland
E. Niechcial1, A. Gertig-Kolasa1, B. Skowrońska1, I. Krzyśko-Pieczko1,
W. Stankiewicz1, M. Michalak2, P. Fichna1;
1Department of Paediatric Diabetes and Obesity, 2Department of
Informatics and Statistics, Poznan University of Medical Sciences,
Poland.

Background and aims: Ketoacidosis is a life-threatening complication
of type 1 diabetes frequently present at its diagnosis. Younger children are
at greater risk of developing ketoacidosis. The prevalence of ketoacidosis
at diagnosis in children aged <5 years varies between 17.3-54.5%. This
trend is alarming due to worldwide rise in type 1 diabetes incidence with
the greatest increase in children aged <5 years. We studied the prevalence
of diabetic ketoacidosis at type 1 diabetes diagnosis and factors associated
with its occurrence in youth from Wielkopolska province, Poland.
Materials and methods: The study cohort comprised 735 children (girls:
329; boys: 406) aged 0-18 years with new onset type 1 diabetes admitted to
our Diabetes Centre between 2009 and 2014. Diabetes was diagnosed
based on WHO criteria. The mean age at diagnosis was 9.2 years.
Standard laboratory methods were used to measure plasma glucose and
blood pH. Diabetic ketoacidosis was defined as blood pH < 7.30 and
considered mild, moderate, severe if pH was < 7.3, <7.2 and <7.1, respec-
tively. To confirm autoimmune diabetes origin typical autoantibodies were
tested (IAA, GAD-ab, IA2-ab, ZnT8). A questionnaire on diabetes from
first symptom(s) to diagnosis was completed by children’s caregivers.
Results: Ketoacidosis was diagnosed in 36,0% of patients of whom
12,9% developedmild form, while 14,5% and 8,7%moderate and severe,
respectively. In children aged 0-4, 5-9, 10-14 and 15-18 years
ketoacidosis was present in 48.5, 34.7, 31.4 and 28.2%, respectively. In
individuals aged <4 years it occurred significantly often (p=0.001). Mild
ketoacidosis was present mainly in children aged 5-9 years, while severe
in children aged 28 days) (p=0.014) and diabetes misdiagnosis (p=0.001).
ZnT8 autoantibody was detected significantly more often in children with
ketoacidosis compared to children without ketoacidosis (p=0.44). There
was no relationship between ketoacidosis presence or its severity and
other typical autoantibodies. Blood ketones, blood glucose and HbA1c
levels were significantly higher in children with ketoacidosis compared to
children without it at diagnosis (p=0.0001, p=0.00001, p=0.0004, respec-
tively), while insulin and c-peptide levels were lower (p=0.0001 and
p=0.0001, respectively).
Conclusion: The prevalence of diabetic ketoacidosis is high and its se-
verity is substantial in children from Wielkopolska. Children aged < 4
years have the highest risk of developing ketoacidosis which usually
presents as severe one. The highest frequency of severe ketoacidosis is
related to symptoms’ duration and diabetes misdiagnosis. It indicates that
medicine training and postgraduate programs should pay more attention
to childhood diabetes. ZnT8 autoantibodies are associated with the worst
general condition at the time of diabetes diagnosis.
Disclosure:E. Niechcial: None.

369
Relationship between ancestry and self-reported ethnicity in patients
with type 1 diabetes: a nationwide survey in Brazil
M.B. Gomes1, A.B. Gabrielli2, C.A. Negrato3, D.A. Silva2, L.C. Pôrto2,
BRAZDIAB1SG;
1Internal Medicine, 2Histocompatibility, State University Rio de Janeiro,
3Internal Medicine, Bauru’s Diabetics Association, Brazil.

Background and aims: Type 1 diabetes (T1D) is a chronic disease with
an increasing incidence in developed as well as in developing countries,
including Brazil. Brazilian population is multi-ethnic with a great misce-
genation among European and Middle East Caucasians, Africans, Asians
and Native Indians that has been occurring for 5 centuries. So far the
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majority of studies have used self-reported ethnicity instead of genetic
ancestry to evaluate clinical and laboratorial data in patients with T1D.
The aim of our study was to determine the relationship between ancestry,
self-reported ethnicity in T1D patients under routine clinical care in
Brazil.
Materials and methods: This was a cross-sectional, nationwide survey
conducted between August 2011 and August 2014 in 14 public clinics
from 10 Brazilian cities. Data were obtained from 1,760 patients, aged
30.02 ± 11.91 years (55.8% females, 54.4% self-reported as Caucasians,
34.9% as Mullatos, as 7.7% African-Brazilians, as 1.1% Asiatic descen-
dants and as 0.9% native Indians ).Themean time since diabetes diagnosis
was 15.5 ± 9.3 years. The global and individual genetic ancestry was
inferred using a panel of 46 AIM-INDEL (Ancestry-Informative
Markers). These markers have different allele frequencies among
European, African and Amerindian Native populations. Genotyping of
46 AIM-indels was performed by multiplex PCR followed by capillary
electrophoresis. We used the StructureV.2.3.3 software to estimate ances-
try and the HGDP-CEHP diversity panel (Sub-Set H95) as reference date
of ancestral Populations. The cut-off point to define each ancestry was a
percentage ≥ 0.60. The ancestry percentage based on the 46 AIM-indels
of studied T1D population were compared with published data of the
Brazilian population for the same markers, containing 936 unrelated in-
dividuals, control (C) from different metropolitan areas.
Results: 1,627 patients with T1D were included in this study. A higher
European ancestry percentage was observed in patients with T1D in com-
parison to C, respectively 0.5868 ± 0.1742 vs 0.5527 ±, p<0.001. Patients
with T1D had and lower African percentage ancestry compared to C,
respectively (0.2169 ± 0.1422 vs 0.2580 ± 0.1673, p<0.001. No differ-
ence was observed inNative Indian percentage ancestry, (0.1957 ± 0.1152
vs 0.1892 ± 0.1144, p=0.17), respectively, The European percentage an-
cestry contribution was 0.6468 ± 0.1557 in T1D patients who self-
reported them as Caucasians ; 0.3941 ± 0.17 in those who self-reported
as African-Brazilians; 0.5386 ±0.1536 in those who self-reported as
Mullatos and 0.4073 ±0.1409 in those who self-reported as Native
Indians.
Conclusion: Patients with T1D in Brazil had a predominant European
ancestry. Even in those patients who self- reported as Native Indians,
African-Brazilian and mullatos, a significant percentage of European ge-
nome ancestry contribution was found.
Supported by: cnpq,faperj
Disclosure:M.B. Gomes: None.

370
Addressing the diabetes mellitus (DM) and tubercolosis (TB) co-
epidemic among TB patients in Luanda, Angola
G. Segafredo1, U. Fedeli2, A. Gnoni3, F. Ferretti4, L. Corbuccio3, D.
Cussinduca Satureira3, J. Nsuka5, M. Dall'Oro3, G. Quaglio1, A.
Atzori6, G. Putoto1;
1Operational research and Monitoring&Evaluation Unit, Doctors with
Africa, CUAMM, 2Sistema Epidemiologico Regione del Veneto,
Padova, Italy, 3Doctors with Africa, CUAMM, Luanda, Angola,
4Dipartimento di Sanità Pubblica e Malattie Infettive Università
“Sapienza”, Roma, Italy, 5Luanda Tuberculosis and Leprosy
Dispensary, Angola, 6International Relations, Doctors with Africa,
CUAMM, Padova, Italy.

Background and aims: Diabetes mellitus (DM) increases the risk of
developing active tuberculosis and is associated with worse outcomes.
Globally, 15% of tuberculosis cases are estimated to be attributable to
diabetes. Few epidemiological data about the co-epidemic are available
and none in a 22million country like Angola. The goal of this project is to
improve diabetes detection in TB patients through the integration of type
2 DM surveillance activities in TB national programs. We aimed to de-
termine DM prevalence among TB patients accessing to 6 directly ob-
served treatment (DOT) centers in Luanda (Czariango, Luanda and

Cacuaco Municipality, Kilamba Kiaxi and Maianga District), the capital
of Angola.
Materials andmethods:All patient that accessed the 6DOTcenters have
been screened for diabetes after being diagnosed of TB. TB diagnosis was
preferentially carried out through microscopy, otherwise clinically and
radiologically. DM was tested with either Fasting Blood Sugar (consid-
ered positive if ≥ 7.0mmol/l) or Random Blood Glucose Test (considered
positive if ≥ 11.1mmol/l). The project aims to enroll 7,000 TB positive
patients.
Results: According to preliminary data, out of 3,686 TB diagnosed pa-
tients, 51% were female and 54% had a positive microscopy test.
Concerning BMI, 53% of the population resulted underweight with a
BMI lower than 18.5, 28% had a BMI comprised between 20 and 24,
while 8% of the population showed a BMI higher than 25. The crude
prevalence of DM among TB patients resulted 7,5%, more than two-fold
the prevalence among the general population (3,3%). DM prevalence
increased with age, being 4.9% in subjects aged 20-39 and 12.7% in those
aged 40-59 years.
Conclusion:Although data collection still needs to be completed, prelim-
inary findings confirm the high double disease burden. Although chal-
lenging, TB and DM services need to be integrated.

Supported by: WDF
Disclosure:G. Segafredo: None.

371
Danish women see more progress than men in years of life lost to
diabetes
B. Carstensen, M.E. Jørgensen;
Steno Diabetes Center, Gentofte, Denmark.

Background and aims:A summary measure of the population burden of
diabetes is the mortality relative to the population mortality summarized
as the years of life lost to diabetes. The aim of this study was to assess how
the years of life lost to diabetes has developed since 1995 in Denmark,
specifically for each sex.
Materials and methods:We used the Danish National Diabetes register
for the years 1995-2012. We followed patients with diabetes for occur-
rence of death, and modeled mortality separately for men and women by
age, calendar time and birth cohort. We subtracted deaths and person
years in diabetes patients from that of the total population (obtained from
Statistics Denmark) and used the resulting data to model the mortality in
the non-diabetic part of the population in a similar way. The mortality
rates were used to compute survival and expected lifetime from different
ages in persons with and without diabetes for different calendar years; the
difference being the years of life lost to diabetes.
Results: The years of life lost to diabetes decreased by age, broadly from
about 10 years for a 40-year old person with diabetes to about 4 years for a
person aged 70, but differently between sexes and over time. A 50-year
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old man lost 8.9 year 10 diabetes in 1995, but only 6.8 years in 2012, but
for women the decrease was from 9.6 years in 1995 to 6.3 years in 2012.
For 70-year old persons the loss decreased from 4.2 to 3.2 years for men
and from 5.0 to 3.3 years for women. The changes are illustrated in the
figure.
Conclusion: The life expectancy for diabetes patients as measured by
years of life lost to diabetes has substantially improved over the last 20
years. The gain has been larger in women than in men in Denmark; some
2 years for 50 year old men and some 3 years for 50 year old women.
These gains presumably reflect both earlier detection of diabetes and
better care and treatment of patients. It remains for future studies to elu-
cidate why the improvement has been larger for men than women.

Disclosure:B. Carstensen: Employment/Consultancy; NovoNordisk.
Stock/Shareholding; NovoNordisk.

372
Type 2 diabetes: a family history associated with incident diabetes but
only in women. The D.E.S.I.R. cohort
B.J. Balkau1, G. Fagherazzi1, J. Tichet2, R. Roussel3, P. Froguel4, F.
Bonnet1,5;
1U1018, INSERM, Villejuif, 2IRSA, La Riche, 3U1138, INSERM, Paris,
4UMR8199, CNRS, Lille, 55CHU Rennes, University of Rennes 1,
France.

Background and aims:While type 2 diabetes shows a familial aggrega-
tion, the association according to sex and with different family members
has been little studied.
Materials and methods: Participants in the D.E.S.I.R. cohort (Data from
an Epidemiological Study on the Insulin Resistance syndrome), recruited
in 1994-1996, completed a detailed baseline questionnaire on the pres-
ence of diabetes in their family: mothers, fathers, siblings, children (1st
degree family) and in maternal and paternal: grand-parents, uncles and
aunts (2nd degree family). The incidence study included the 1,864 men
and 1,965 women who provided some information about the presence or
not of diabetes in their family and whose diabetic status was known at
year 9.
Results: 7.3% (n=136) of the men and 3.2% (n=63) of the women had
incident diabetes (P<.0001). While 28% of the men and 31% of the
women (P=.04) had a 1st /2nd degree member of their family with dia-
betes, 18% and 20% had a 1st degree family member (P=.2), respectively.
In women, the odds ratio for incident diabetes for each additional 1st /2nd
degree familymember with diabetes was 1.7 (95%CI: 1.3, 2.1) (P<.0001);
in contrast for men, the odds ratio was 1.1 (0.8, 1.4) (P=.4). In women the
risk was increased when either the father or the mother was diabetic with a
slightly higher odds ratio for the mother (P=.3) (table). Adjusting for
existing hypertension, waist circumference and smoking, factors associ-
ated with incident diabetes in this population, did not substantially change
these results. A genetic risk score (65 SNPs associated with type 2 diabe-
tes: Vaxillaire, Diabetologia 2014) was predictive of type 2 diabetes in this
population but it was not associated with a family history of diabetes. In
women, 1st /2nd degree heredity and the genetic score were associated
with incident type 2 diabetes in a multivariable model, with odds ratios

2.5 (1.4, 4.4) and 1.1 (1.0, 1.2), P=.0006 and P=.01 respectively. In men,
only the genetic risk score was predictive.
Conclusion: In women but not in men, the risk of diabetes was higher in
the presence of diabetes in the family, independently of the genetic risk
score. There was some evidence for maternal transmission. Epigenetic
factors could play a role.

Disclosure:B.J. Balkau: None.
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The association between social jetlag, the metabolic syndrome and
type 2 diabetes in a 40+year old population: the New Hoorn study
F. Rutters1, A.D. Koopman1, S.P. Rauh1, E. van T Riet1, L. Groeneveld1,
A. van der Linden1, J.W. Beulens1,2, P.J. Elders2, J.M. Dekker1, G.
Nijpels2;
1Department of Epidemiology and Biostatistics, VUmc, 2General prac-
tice, VUMC, Amsterdam, Netherlands.

Background and aims: Social jetlag is the discrepancy between our
internal circadian clock and social clock and is a measure of circa-
dian misalignment. Previous studies have shown that up to two thirds
of the general population, aged 18-35y, suffer from social jetlag and
its negative effects on metabolic parameters. As data from the general
population over 40+y is missing, the aim of this study is to examine
the prevalence of social jetlag and the association between social
jetlag, the metabolic syndrome and type 2 diabetes in a 40+year-
old, population-based cohort.
Materials and methods: We used cross-sectional data from the New
Hoorn study cohort, n=1734 , 48% male, aged 45-73y. Social jetlag was
measured using a questionnaire, calculated as the difference in mid-point
sleep on week and weekend days and defined as 0-1h, 1-2h or >2h social
jetlag. Metabolic syndrome was defined according to the Adult Treatment
Panel III, including waist circumference, hypertension and levels of
fasting plasma glucose, HDL-C and triglycerides. Pre-diabetes and Type
2 diabetes were defined according to the WHO guidelines; glucose levels
≥ 6.1 mmol/l, HbA1c ≥ 6% or use of diabetes medication.
Results: In our 40+year-old population-based cohort, we observed
that only 15% of the unemployed/retired participants had social jetlag
of >1h and 65% of the employed participants. In the unemployed/
retired group no significant associations were observed between social
jetlag status, (parameters of) metabolic syndrome and (pre-)diabetes.
However, in the employed group, logistic regression adjusted for age,
sex and sleep duration showed a positive association between social
jetlag, metabolic syndrome and (pre-)diabetes, with respectively OR
1.1 (95%CI 0.7-1.7) and OR 1.7 (95%CI 1.2-2.4) for participants
with 1-2h social jetlag, as well as OR 2.1 (95%CI 1.2-3.6) and OR
2.3 (95%CI 1.5-3.8) for >2h of social jetlag, when compared to
participants with 0-1h social jetlag.
Conclusion: Social jetlag is associated with metabolic syndrome and
(pre-)diabetes in working, 40+year-old participants.
Disclosure:F. Rutters: None.
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Type 2 diabetes and mortality in hypogonadal men improve upon
long-term treatment with injectable Testosterone Undecanoate
(TU): a controlled registry study
F. Saad1, A. Haider2, K.S. Haider2, G. Doros3, A. Traish4;
1Global Medical Affairs Men's Healthcare, Bayer Pharma AG, Berlin,
2Private Urology Practice, Bremerhaven, Germany, 3Department of
Epidemiology and Statistics, Boston University School of Public
Health, , 4Department of Biochemistry and Department of Urology,
Boston University School of Medicine, Boston, USA.

Background and aims: Short studies using testosterone therapy (TTh) in
hypogonadal men with T2DM have yielded inconsistent results, long-
term TTh has shown beneficial effects. This study assesses long-term
effectiveness and safety of TU in a urological setting in comparison to
an untreated hypogonadal control group.
Materials and methods: Registry in 656 hypogonadal men. 225 men
(34%) had T2DM. All men with T2DM had been diagnosed and are
treated by their family physician. In the urology office, 113 men received
TU 1000 mg/12 weeks (T-group), 112 had opted against TTh and served
as controls (CTRL). Measurements were performed at least twice a year
for 8 years. Mean changes over time between groups were compared by
mixed effects model for repeated measures with random effect for inter-
cept and fixed effects for time, group and their interaction. Changes were
adjusted for age, weight, waist circumference, fasting glucose, blood
pressure and lipids to account for baseline differences between groups.
Results: Mean age: 63.4±4.7 years. Fasting glucose decreased from 6.2
±0.8 to 5.2±0.05 mmol/L (p<0.0001) in the T-group and remained stable
at 5.8±0.3 in CTRL. The estimated model-adjusted difference between
groups was -0.9 mmol/L (p<0.0001). HbA1c decreased from 8.03±0.83
to 5.77±0.43% in the T-group and increased from 7.44±0.66 to 8.01
±0.78% in CTRL, difference between groups: -2.52% (p<0.0001 for
all). The triglyceride:HDL ratio, a surrogate parameter for insulin resis-
tance, decreased from 5.4±2.4 to 2.3±0.5 (p<0.0001) in the T group and
from 7.8±4.4 to 7.0±4.3 (p<0.05) in CTRL, difference between groups:
-3.8 (p<0.0001). The product of fasting glucose and triglycerides (TyG
Index), another surrogate for insulin resistance, decreased from 4.2±0.1 to
4.0±0.0 (p<0.0001) in the T group and remained stable at 4.2±0.1 in
CTRL, difference between groups: -0.3 (p<0.0001). In the T-group, 42
(37%) had achieved HbA1c <5.7% and 60 (53%) HbA1c of 5.7-6.4%
(prediabetes range) at the last observation. A total of 104 men (92%) had
achieved HbA1c ≤ 6.5%, 110 men (97%) an HbA1c target ≤ 7%. Only
three men still had HbA1c >7%. These threemen had a treatment duration
of less than 3 years, and one of them was taken off TTh as he had been
diagnosed with prostate cancer. In CTRL, 103 (92%) experienced an
increase in HbA1c, 4 (4%) had no change, and 5 (4%) had a slightly
improved HbA1c. Only 2 men achieved the HbA1c target of ≤ 7%.
Weight change from baseline was -19±6% (p<0.0001) in the T-group
and +1±3% (p<0.01) in CTRL. Difference between groups: -21%
(p<0.0001). Since injections were administered in the doctor’s office
and no patient dropped out, there was a 100% adherence to TTh. 1 patient
(0.9%) in the T-group died. In CTRL, 14 myocardial infarctions (12%),
16 strokes (13.7%), and 6 deaths (5.4%) occurred. 4 men in the T-group
and 5 men in CTRL were diagnosed with prostate cancer.
Conclusion: Long-term TTh with TU in hypogonadal men with T2DM
improved diabetic and anthropometric measures and reduced mortality
and major adverse cardiovascular events compared to untreated controls.
Supported by: Partial funding for data entry and statistical analyses by
Bayer Pharma
Disclosure:F. Saad: Employment/Consultancy; Farid Saad is an employ-
ee of Bayer Pharma, Berlin Germany. Stock/Shareholding; Farid Saad
owns stock of Bayer Pharma, Berlin, Germany.
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375
Microarray analysis in insulin receptor knockout mice identified nov-
el biomarkers to prevent type 2 diabetes
B. Capuani1, D. Della Morte1, F. Pacifici1, D. Pastore1, G. Donadel1, A.
Coppola1, R. Arriga1, A. Bellia1, S. Rea1, V. Caricato1, F. Piermarini1, G.
Sconocchia2, P. Sbraccia1, M. Tesauro1, D. Lauro1;
1Systems Medicine, University of Rome, 2Institute of Traslational
Pharmacology, National Research Council, Rome, Italy.

Background and aims: Type 2 Diabetes Mellitus (T2DM) is character-
ized by several degrees of insulin resistance and relative deficiency in its
secretion. In this form of diabetes, the impairment of insulin action is a
consequence of a decrease on insulin receptor numbers or failure in
insulin-receptor binding. Moreover, the altered pancreatic β-cells action
to compensate the insulin resistance leads to chronic hyperglycemia and
pre-diabetes state. Recently, several studies are seeking for biomarkers
through proteomic and microRNA (miRNA) approaches. However, the
multifactorial nature of this disease did not allow finding specific miRNA
used as predictedmarker and/or molecular target. Therefore, in the present
study, we sought to discover new miRNA with the final objective to
provide novel diagnostic, prognostic, and treatment alternatives for
T2DM and/or its relative complications.
Materials and methods: miRNA Microarray was performed for
miRNAs obtained by male mice liver tissues and hepatic cell line lacking
of Insulin Receptor (IR). Expression levels of specific miRNAs were
validated by qRT-PCR using TaqMan assay. We used miR-Walk algo-
rithm to determine miRNA targets and mRNAs expression was validated
by qRT-PCR. Different protein profiles of murine liver tissues mutated in
IR was analyzed by 2D PAGE and nLC MS/MS mass spectrometry.
HMGB1 acetylation and SIRT1 expression were analyzed by
Immunoprecipitation and Western Blot. While HMGB1 secretion was
studied by ELISA kit (Shino Test), and immunofluorence microscopy.
Results: Proteomic analysis in IR knockout (IR-/-), heterozygous (IR+/-)
and wild type (IR+/+) mice as a diabetic murine model, identified 28
proteins by using 2-DEMALDI-TOF/TOF and peptic nLC-MS/MS shot-
gun profiling, while identified 24 proteins by nLC-MS/MS shotgun, dif-
ferentially expressed among the 3 genotypes. Bioinformatic analysis re-
vealed a central role of HighMobility GroupBox 1/2 and huntigtin (HTT)
never reported before to be associated with metabolic and related liver
disease. MiRNAs array detected only 4 miRNAs (miR-376b, miR-154,
miR-543, and miR-199b) differently expressed among IR+/+, IR+/- and
IR-/-. qRTPCR confirmed these results in liver tissues, while we observed
any differences in hepatic cell lines lacking IR. Bioinformatic analysis
revealed interesting mRNA targets involved inmetabolic pathways linked
with proteomic analysis. In fact we found the involvement of SIRT1, a
novel deacytetilase of HMGB1, in the translocation and in the activation
of inflammatory state mediated by HMGB1. We confirmed these data
observing by fluorescence microscopy HMGB1 traslocation and
HMGB1 secretion by ELISA assay in vitro and in vivo models.
Conclusion: The “omics” study add new data in the pathophysiology of
T2DM: the results identified new possible targets, which must be inte-
grated with clinical data in order to obtain the insights necessary to delay
the onset of T2DM.
Supported by: ASI n 2013-084-RO COREA,PON03PE_00146_1/10
BIBIOFAR
Disclosure:B. Capuani: None.
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Identification of circulating metabolic biomarkers for early beta cell
death in pre-diabetic mice
L. Li1, P. Krznar2, A. Agazzi3, V. Deo4, J. Martin-Levilain1, S. Supale1,
N. Zamboni2, P. Maechler1;
1Department of Cell Physiology and Metabolism, University of Geneva,
2Institute of Molecular Systems Biology, ETH Zurich, Zurich,
3Theoretical Physics Department, University of Geneva, Switzerland,
4Electrical Engineering Department, Stanford University, USA.

Background and aims: Pre-diabetic individuals presenting asymptom-
atic beta-cell mass decline should be targeted for disease prevention.
Identification of early biomarkers for beta-cell death is a prerequisite for
developing preventative strategies for type 2 diabetes. In a mouse model
where spontaneous loss of beta-cells ultimately leads to diabetes, we
aimed at establishing a strong correlation between the beta-cell mass
and putative changes in the liver and plasma metabolites, which will serve
as biomarkers reflecting early decline of beta-cell mass prior to the ap-
pearance of hyperglycemia.
Materials and methods: We used the beta-cell specific prohibitin-2
knockout mouse model, where mitochondrial dysfunction leads to grad-
ual loss of beta-cells, resulting in development of diabetes over a short
timeframe of 3 weeks (at 5 to 7 weeks of age). We applied non-targeted
metabolomics to identify candidate biomarkers in the liver and plasma of
knockout and control mice (n = 27 and 32, respectively). Principal com-
ponent analysis was used to unravel differences between the metabolites
of knockout and control mice. Several machine learning algorithms, in-
cluding linear discriminant analysis, L1-classifier and random forests,
were used to calculate cross-validation scores.
Results: 48 and 102 metabolite clusters discriminating control and up-
coming diabetic mice were identified in liver and plasma, respectively (q-
value < 0.01). Metabolite clusters in fructose and mannose metabolic
pathway showed early changes in pre-diabetic stage, with gradual deple-
tion of deoxy sugars over time. Branched-chain amino acids, which have
been associated with type 2 diabetes, decreased in liver but increased in
plasma during pre-diabetic stage. These early changes were reinforced
upon the appearance of hyperglycemia. Machine learning algorithms
were able to distinguish between control and pre-diabetic subjects with
high prediction power (cross validation score = 97%).
Conclusion: Asymptomatic decline of beta-cell mass (up to 50%) can be
reflected by changes in some liver and plasma metabolites. Biomarkers in
fructose and mannose metabolic pathways were identified as fingerprint
for early beta-cell death, and predictive for the upcoming diabetic state.
Supported by: SNSF Sinergia, SNSF Doc Mobility
Disclosure:L. Li: None.

377
Predictive utility of European derived genetic variants associated
with type 2 diabetes in a black South African population
T. Chikowore, T. Van Zyl, K.R. Conradie;
North West University, Potchefstroom, South Africa.

Background and aims: Type 2 diabetes (T2D) is postulated to have a
polygenic etiology. Recently, polygenic risk scores of variants associated
with T2D have been noted to be of useful in predicting risk in multiple
ethnicities as opposed to single variants that have been reported to be
population specific. However, the evidence of this phenomenon is limited
among the black South Africans. This study was done to determine poly-
genic scores associated with T2D and their usefulness in the black South
African Population.
Materials and methods: Sixty six variants associated with T2D were
successfully genotyped using the BeadXpress platform among 178 cases
and 178 controls nested in the Prospective Urban and Rural
Epidemological (PURE) Study. Four types of polygenic risk scores were
computed, which consisted of all the 66 variants which was termed GRSt,

significant variants (GRSn), beta related variants (GRSbeta) and trans
ethnic shared variants associated with T2D (GRStrans).
Results:GRSnwhich consisted of 4 variants, was the only polygenic risk
score associated with increased T2D risk indicated by OR (95CI) of 1.21
(1.02-1.43) p-value = 0.015. Stratified analysis indicated the GRSn to be
significantly associated with T2D among the non-obese and people less
than 50years old .Receiver operating curves (ROC) were use to assesses
the ability of the convectional risk factors (age, sex, urbanisation, fasting
glucose, glycated hemoglobin and BMI) alone or with GRSn to identify a
case. The area under the ROC of the T2D risk factors (age, BMI,
urbanisation,fasting glucose and glycated hemoglobin) alone was 0.652
(p value < 0.001) and with the addition of GRSn it was 0.665 (p value <
0.001)as indicated in Figure 1 attached.
Conclusion: The polygenic risk scores of variants associated with T2D,
derived from European and Asian ethnicities are less predictive in the
black South African population. However, the improved predictiveness
among non-obese and people less than 50 years, make the polygenic risk
score approach an attractive tool which might be more effective in the
future with the inclusion of rare and population specific for early identi-
fication of high risk T2D patients.

Supported by: NRF SA
Disclosure:T. Chikowore: None.
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Imbalance of bacteriome profiles in children with islet autoimmunity:
mass sequencing of 16S DNA and viromes in stool samples from
Finnish DIPP study
O. Cinek1, L. Kramna1, J. Lin2, S. Oikarinen3, K. Kolarova1, J. IIllonen4,
O. Simell5, R. Veijola6, M. Knip7, R. Autio8, H. Hyöty3;
1Department of Pediatrics, Charles University in Prague, Czech Republic,
2Computational Biology, 3Department of Virology, University of
Tampere, 4University of Turku, 5Department of Pediatrics, Turku
University Central Hospital, 6Department of Pediatrics, University of
Oulu and Oulu University Hospital, 7Department of Pediatrics,
University of Helsinki and Helsinki University Central Hospital,
8School of Health Sciences, University of Tampere, Finland.

Background and aims: The study explored associations of the stool
bacteriome profiles with early-onset islet autoimmunity subsequently
leading to type 1 diabetes, taking into account the interactions with the
virus component of the microbiome.
Materials and methods: Stool samples were longitudinally collected
from 18 infants and toddlers with early onset of islet autoimmunity (me-
dian age 17.4 months) followed by development of type 1 diabetes (me-
dian age 4.2 years), and 18 tightly matched controls from the Finnish
Diabetes Prediction and Prevention (DIPP) birth cohort. Three stool sam-
ples taken 3, 6 and 9 months before the first detection of autoantibodies in
serum of the case child were analysed. The bacteriome profiles were
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assessed using 16S ribosomal DNA sequencing and virome composition
using metagenomic sequencing of both RNA and DNAviruses. The risk
of islet autoimmunity was evaluated in relation to bacteriome diversity,
composition of the bacteriome profiles at various taxonomic levels, cor-
relations between abundances of bacteriophages and bacteria, and prom-
inent unknown motifs in the virome.
Results: Five bacterial operational taxonomic units were significantly less
abundant in children with islet autoimmunity as compared to controls -
most markedly the species of Bacteroides vulgatus, Bacteroides
thetaiotaomicron (both corrected P values <0.001) and Bifidobacterium
bifidum (p=0.0014). The alpha or beta diversity, or the taxonomic levels
of bacterial phyla, classes or genera, showed no differences between cases
and controls. The CrAssphage bacteriophage correlated with Bacteroides
dorei and B. thetaiotaomicron. No apparent associations were seen be-
tween islet autoimmunity and sequences of yet unknown origin.
Conclusion: The results confirm previous findings that an imbalance
within the prevalent Bacteroides genus is associated with islet autoimmu-
nity. The detected quantitative relation of the novel "orphan" bacterio-
phage CrAssphage with two prevalent species of the Bacteroides genus
may exemplify possible modifiers of the bacteriome and herald the com-
plex nature of the gut microbiome comprised of not only bacteria, but also
numerous viruses.

Supported by: AZV 15-29078A, Academy of Finland (grants 129448,
255770 and 132362)
Disclosure:O. Cinek: None.

379
Electrical patterns on the surface of the skin as a predictor for dia-
betes onset
C. Ionescu-Tirgoviste1, P.A. Gagniuc1, E. Gubceac2;
1Department of Metabolic Diseases, National Institute of Diabetes,
Nutrition and Metabolic Diseases “N.C. Paulescu”, 2Department of
Pathological Anatomy, University of Veterinary Medicine, Bucharest,
Romania.

Background and aims: The skin has been often brought over the years to
the forefront of diabetes as a noninvasive method for diagnosis. The most
used approaches have considered glycosylated proteins in the skin or
individual electrodes for measuring the electrodermal activity (EDA).
EDA represents a property of the human body which consists of contin-
uous variation in the electrical characteristics of the skin. In most studies
the EDA has been determined by the use of a small number of electrodes
which led to unclear answers regarding the metabolic response of the
patient. In our study, the electrodermal activity has been derived from a
large collection of 200 sensors located across the entire thorax. The aim of
the study was the early detection of diabetes. Thus, the relationship

between electrodermal activity and diabetes has been considered by ana-
lyzing the patterns derived from the sensors.
Materials andmethods:Our study embedded 4 groups of 20 individuals
each: the first group - 20 patients with type 1 diabetes, the second group -
20 patients with type 2 diabetes, the third (control) group - 20 normal
individuals, the fourth group - 20 newly discovered patients (10 patients
with T1D and 10 patients with T2D). Electrodermal activity signals de-
rived from 200 sensors have been collected from each individual involved
in the study. Signals from the 200 sensors were captured and converted
into image patterns at every 5 seconds over a period of 1 hour. During this
period of 1 hour, a glucose tolerance test has been used at 1 minute (37g
glucose) and at 30 minute (37g glucose) to test the EDA response from
each patients. Each image pattern was then used to train a neural network
responsible for diagnosis. In total, the neural network responsible for
diagnosis has been trained using 57600 patterns. Thus, other 30 individ-
uals whose diabetes diagnosis was known or expected in the near future,
were then tested during a period of 1 hour against the neural network for
prediction.
Results: The metabolic response differs from one individual to another.
Nevertheless, the electrodermal activity shows clear specific signatures
(patterns) for type 1 diabetes (T1D) patients, type 2 diabetes (T2D) pa-
tients and normal individuals. Moreover, EDA tests on the newly discov-
ered diabetes patients (onset - 1 to 3 months) indicate specific signatures
that predict type 2 diabetes several months before onset. By our estimates,
the accuracy of prediction it is tied to the number of patterns used for
training the neural network responsible for final diagnosis. Current esti-
mates for our prototype show that correct diagnosis is made 98% of the
time. The correct prediction before diabetes onset is made 92% of the
time.
Conclusion: In our study we used the electrical patterns on the surface of
the skin as a prediction method for diabetes onset. Future versions of the
method aim tominimize diagnostic time from 1 hour up to 10-20minutes.

Supported by: PN-II-ID-PCE-2011-3-0429
Disclosure:C. Ionescu-Tirgoviste: None.
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Influence of soluble leptin receptor on risk of gestational diabetes in a
multi-ethnic population
C. Sommer1, H.L. Gulseth1, A.K. Jenum2, L. Sletner3, P.M. Thorsby4,
K.I. Birkeland1;
1Department of Endocrinology, Morbid Obesity and Preventive Medicine,
Oslo University Hospital, Aker, 2University of Oslo, 3Akershus University
Hospital, Lørenskog, 4Oslo University Hospital, Norway.

Background and aims: Low circulating levels of soluble leptin receptor
(sOb-R) have been associated with increased risk of developing type 2
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diabetes, independently of BMI and leptin levels. sOb-R is exclusively
generated through proteolytic cleavage of the extracellular domain of
membrane-anchored leptin receptor isoforms. sOb-R binds leptin in
blood, influences leptin’s bioavailability and metabolic effects and may
be a marker of leptin sensitivity. We have previously shown that serum
leptin is an independent predictor of gestational diabetes (GDM). In this
study, we explored whether sOb-R was independently associated with
GDM in a multiethnic cohort in Oslo, Norway.
Materials and methods: In a population-based prospective cohort study
of 823 women, 680 (whereof 47.1% Europeans) had sOb-R, leptin and
BMI measured in early pregnancy (week 15), an oral glucose tolerance
test performed at 28 weeks’ gestation and GDM diagnosed according to
WHO 2013 criteria from fasting and 2-hour glucose. Skinfolds from
triceps, subscapular and suprailiac sites were summarized and used as
an indicator of subcutaneous fat.
Results: GDM was diagnosed in 211 (31%) women. Compared to non-
GDM women, women with GDM had lower sOb-R (mean±SD; 6.3±1.9
vs. 7.4±2.1 ng/ml, p<0.001). sOb-R was inversely correlated with levels
of leptin (r=-0.42, p<0.001), BMI (r=-0.51, p<0.001), and subcutaneous
fat (r=-0.50, p<0.001). In a simple logistic regression analysis, sOb-Rwas
inversely associated with risk of GDM (OR 0.76 [95% CI 0.69-0.83],
p<0.001). In a multiple logistic regression analysis, sOb-R was associated
with reduced risk of GDM (0.82 [0.74-0.91], p<0.001) after adjustment
for age, parity, weeks’ gestation, ethnic origin and leptin. After further
adjustment for BMI or subcutaneous fat, sOb-R was still independently
associated with reduced risk of GDM (0.84 [0.75-0.95], p=0.003 and 0.85
[0.76-0.95], p=0.006, respectively). Women within the highest decile of
sOb-R levels had lower odds (0.25 [0.10-0.63], p=0.003) of developing
GDM than women within the lowest decile, after adjustment for age,
parity, weeks’ gestation, ethnic origin and serum leptin.
Conclusion: Low serum levels of sOb-R measured early in pregnancy
were associated with increased risk of developing GDM. This finding
may indicate an important role for leptin and soluble leptin receptor in
the metabolic aberrations characteristic of GDM.

Supported by: Aker and Ullevål Diabetes Research Fund and Norwegian
Diabetes Association
Disclosure:C. Sommer: None.
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Lactation is associated with altered metabolomic signatures in wom-
en with gestational diabetes
D. Much1,2, A. Beyerlein1,3, A. Kindt4, J. Krumsik4,3, M. Rossbauer1,2, A.
Hofelich1,3, S. Hivner1,2, M. Herbst1,2, W. Römisch-Margl3,5, C. Prehn6, J.
Adamski6,7, G. Kastenmüller5, F. Theis4,3, A.-G. Ziegler1,2, S. Hummel1,2;
1Institute of Diabetes Research, Helmholtz Zentrum München, and
Forschergruppe Diabetes, Klinikum rechts der Isar, Technische Universität
München, 2Forschergruppe Diabetes e.V., Neuherberg, 3German Center for
Diabetes Research (DZD), München-Neuherberg, 4Institute of
Computational Biology, Helmholtz Zentrum München, 5Institute of
Bioinformatics and Systems Biology, Helmholtz Zentrum München,
6Genome Analysis Center, Institute of Experimental Genetics, Helmholtz
Zentrum München, Neuherberg, 7Chair of Experimental Genetics,
Technische Universität München, Freising-Weihenstephan, Germany.

Background and aims: Lactation for > 3 months in women with gesta-
tional diabetes is associated with a reduced risk for type 2 diabetes that
persists for up to 15 years postpartum. However, the underlying protective
mechanisms are unknown.We examinedwhether lactation for > 3months
in women with a history of gestational diabetes is associated with altered
metabolomic signatures postpartum.
Materials andmethods:Weenrolled 197womenwith previous gestational
diabetes participating in a postpartum assessment of glucose tolerance at a
median time of 3.6 (IQR: 0.7;6.5) years after delivery. Targetedmetabolomics
profiles (including 156 metabolites) were obtained during glucose challenge.
Information on lactation duration was collected by interview during the study
visits. We assessed associations between lactation > 3 months and the ho-
meostatic model assessment of insulin resistance (HOMA-IR), Matsuda-
Defronza estimated insulin sensitivity index (ISI), and the metabolic profiles
including selected sums and ratios of metabolites. Associations were adjusted
for maternal body mass index and age at the postpartum visit, educational
level, and time since delivery, and corrected for multiple testing. Additionally,
we stratified our analyses for short- and long-term follow-up, using samples
collected shortly after delivery (median 0.7 year) or several years postpartum
(median 6.0 years), respectively.
Results: Lactation for > 3months was not associated with HOMA-IR and
ISI. However, lactation for > 3 months was associated with higher total
lysophosphatidylcholine to total phosphatidylcholine ratios at 30 and
120 min during glucose challenge and, in women with short-term fol-
low-up, additionally with lower leucine concentrations and lower sum
of branched chain amino acids (BCAAs). Gaussian graphical modelling
identified subgroups and networks of closely linked metabolites within
the phosphatidylcholine and BCAA groups that were affected by lactation
for > 3 months and were linked to the pathophysiology of type 2 diabetes
in prior reports.
Conclusion: Lactation for > 3 months in women with gestational diabetes
may correct several metabolic abnormalities associated with the early patho-
genesis of type 2 diabetes, and may offer a safe and feasible low-cost inter-
vention to prevent type 2 diabetes development in women with gestational
diabetes.
Clinical Trial Registration Number: NCT01018602
Supported by: DZD e.V., BMBF, iMed, HORIZON 2020 DynaHEALTH
action, DDG, Helmholtz HIRG
Disclosure:D.Much:Grants; DZD e.V., BMBF, iMed, HORIZON 2020
for DynaHEALTH action, DDG, Helmholtz HIRG.
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Are women with a history of gestational diabetes, without any cur-
rent weight or glucose metabolism disorders, at a higher risk of car-
diovascular disease?
P. Molęda1, A. Fronczyk1, K. Safranow2, L. Majkowska1;
1Department of Diabetology and Internal Medicine 2Department of
Biochemistry and Medical Chemistry, Pomeranian Medical University
in Szczecin, Pomeranian Medical University in Szczecin, Poland.
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Background and aims: A history of gestational diabetes (pGDM) is
associated with a 7-fold higher risk of developing type 2 diabetes and a
2-fold higher risk of cardiovascular diseases. It is not clear whether the
increased risk is caused by being overweight, obese or having an impaired
glucose tolerance (present significantly more often in this group of wom-
en at a later period), or perhaps other, so far unidentified, factors.
Materials and methods: The study included 79 women (av. age of 37.0
±6.2 years) with normal weight (BMI 21.6±1.8 kg/m2) and
normoglycemia in a recently performed glucose tolerance test (OGTT),
with pGDM 7-12 years ago. The control group consisted of 24 women
(av. age 35.1±5.2 years) with normal weight (BMI 21.6±1.8 kg/m2) and
normoglycemia (results within the reference range of OGTT) who were
pregnant around the same time as women from the pGDM group but did
not have pGDM (C). The assessment included anthropometric parame-
ters, body composition (Tanita SC-330S), measurement of blood pres-
sure, OGTT with glucose and insulin; index of insulin resistance
(HOMA-IR) and β-cell function (HOMA-%B), HbA1c, lipids, uric acid
(UA), proinflammatory adipokines - tumor necrosis factorα (TNF-α) and
interleukin 6.
Results: The study groups did not differ in age, number and duration of
labour, anthropometric parameters, blood pressure, lipid metabolism and
kidney function. In the pGDM group, despite fasting normoglycemia,
glucose levels were significantly higher in 60 min of OGTT (6.7±1.5 vs
5.5±1.4 mmol/L, p=0.0005). Also a higher concentration of UA (232±48
vs 208±48 mmol/L, p=0.035) and TNF-α (4.6±1.6 vs 3.8±1.1 ng/mL,
p=0.011) was noted.
Conclusion: Women with pGDM, even with normal body weight and
normoglycemia, whose state is assessed many years after labour, have
higher glucose levels in response to oral glucose tolerance test and higher
concentrations of UA and TNF-α. Abnormalities of these parameters may
have an influence on increasing the risk of cardiovascular diseases. The
causes of these disorders remain unclear and require further studies.
Supported by: N 402 069 32/2047
Disclosure:P. Molęda: None.

PS 016The complexity of beta cell signal
transduction

383
Dll1- and Dll4-mediated Notch signalling in adult pancreatic beta
cells is essential for the structural integrity of islets and maintenance
of glucose homeostasis
M. Fuetterer1,2, N.F. Chhabra1,2, M. Irmler1,2, J. Beckers1,2, G.K.H.
Przemeck1,2, M. Hrabě de Angelis1,2;
1Institute of Experimental Genetics, Helmholtz Zentrum München –
German Research Center for Environmental Health, 2German Center for
Diabetes Research (DZD e.V.), Neuherberg, Germany.

Background and aims: The Notch signaling pathway is a short-range
communication transducer involved in the regulation of many cellular
processes. Genes of the pathway are expressed in different cell types
and organs at different time points during embryonic development and
adulthood. For example, the Notch ligand Delta-like 1 (DLL1) controls
the decision between endocrine and exocrine fates of progenitor stem cells
in the developing pancreas; and loss of Dll1 function leads to premature
differentiation of the pancreatic endocrine cell lineage. The ligands DLL1
and DLL4 as well as other members of the pathway are also expressed in
the adult pancreas. However, the role of Notch signaling in adult tissue
homeostasis is not well understood.
Materials and methods: We developed inducible, Pdx1-CreERT based
beta cell-specific mouse models containing loss- or gain-of function mu-
tations within the Dll1 and/or the Dll4 gene. Gene recombinations were
activated in weaned offspring for 4 weeks by Tamoxifen® containing
chowder. As controls, Pdx1-CreERT positive wild-type mice were used.
8 weeks old animals were monitored for fasting blood glucose and plasma
insulin levels as well as glucose tolerance performance. Pancreatic sec-
tions were used for immunohistochemical analysis of islet specific factors
and markers to check for proliferation, apoptosis as well as Notch path-
way patterns. Isolated islets were harvested for glucose stimulated insulin
secretion and qRT-PCR analysis.
Results:Here, we describe cell-type specific, distinct expression of Notch
pathway members in the adult murine pancreas. Using ligand-specific
conditional loss- and gain-of-function mouse models we demonstrate
alterations in islet morphology and effects on blood-glucose regulation
as well as other metabolic parameters. β-cells lacking DLL1 as well as
DLL4 mediated signaling reveal abnormal islet morphology and dysreg-
ulation in proliferation and apoptosis. Furthermore, we analyzed for a
possible gain of function of DLL1. Here, we focused specifically on the
intracellular domain of DLL1 (DICD), as it has been shown to have bi-
directional properties parallel to the canonical extracellular domain-
mediated receptor-ligand binding pathway. The overexpression of
DICD in adult murine pancreatic β-cells resulted in decreased body
weight and higher blood-glucose levels. Moreover, stimulation with glu-
cose in vivo and in vitro showed impaired glucose tolerance and insulin
secretion in βDICD mice.
Conclusion: We provide first insights into functional aspects of Notch
signaling in the adult islet and its importance for maintenance of tissue
homeostasis.
Disclosure:M. Fuetterer: None.
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Selective development of pancreatic beta cell insulin resistance upon
different diets
M. Paschen, T. Moede, B. Leibiger, I.B. Leibiger, P.-O. Berggren;
Karolinska Institutet, Stockholm, Sweden.

Background and aims: Obesity and type 2 diabetes mellitus (T2DM)
have reached epidemic proportions and a connection between eating
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behavior and disease development is discussed. Besides insulin resistance
pancreatic β-cell dysfunction is central to the development of T2DM.
Because the pancreatic β-cell itself is a target for insulin action, β-cell
insulin resistance can contribute to β-cell dysfunction. Here we used a
recently by us developed technique that reports on insulin resistance in
pancreatic β-cells in vivo to investigate the dynamics of pancreatic β-cell
insulin sensitivity/resistance in the context of bodyweight gain, whole
body insulin resistance and glucose tolerance upon different diet
interventions.
Materials and methods: C57BL/6J mice were fed a High Sucrose Diet
(HSD) (32% sucrose in drinking water), High Fat Diet (HFD) (60% of the
kcal from fat), High Fat High Sucrose Diet (HFHSD) (HSD+HFD) or
control diet (normal chow diet) for 2 months. At different time points of
the diet intervention (1 and 2 weeks and 1 and 2 months after treatment
start), β-cell insulin resistance was measured by in vivo imaging of pan-
creatic islets transduced with a fluorescent insulin resistance biosensor
and engrafted in the anterior chamber of the eye of recipient animals.
The biosensor is based on the different subcellular localization of
FoxO1-GFP, i.e. cytosolic in insulin responsive cells and nuclear at insu-
lin resistance, and used to calculate a β-cell insulin resistance index
(βIRI) representing the ratio of nuclear and cytoplasmic FoxO1-GFP
localization. Glucose and insulin tolerance were measured by intraperito-
neal glucose and insulin tolerance tests, respectively.
Results:A diet intervention time of 2 months did not change bodyweight,
glucose tolerance, whole body and β-cell insulin sensitivity in mice fed a
HSD compared to the control diet. In contrast HFD fed mice developed
glucose intolerance during the first week of treatment, showed a signifi-
cant increase in bodyweight after 2 weeks and became whole body insulin
resistant at 1 month after treatment start, but they neither developedβ-cell
insulin resistance within 2 months of treatment. HFHSD caused glucose
intolerance during the first week after treatment start, a significant in-
crease in bodyweight, whole body andβ-cell insulin resistance at 1 month
of treatment (after 1 month of treatment: Control: βIRI = 0.689 ± 0.02;
HFHSD: βIRI = 0.786 ± 0.02; p< 0.01).
Conclusion: This study provides in vivo evidence that pancreatic β-cell
insulin resistance occurs upon HFHSD, but not HSD and HFD treatment.
In general, this for the first time illustrates the development of β-cell
insulin resistance in the context of increased bodyweight, glucose intol-
erance andwhole body insulin resistance. These data provide the basis for
further investigation of the molecular mechanisms underlying the differ-
ent development patterns of organ specific insulin resistance and may lay
the foundation for novel treatment strategies in diabetes.
Supported by: KID,NovoNordiskFonden,Erling-Persson Foundation,VR
Disclosure:M. Paschen: None.

385
Oxidative stress-induced EGF and GLP-1 receptors cooperate to-
wards pancreatic beta cell survival in response to inflammatory cy-
tokines and glucolipotoxicity
N. Kanda1, T. Buenaventura1, I.R. Corrêa Jr2, D. Bosco3, G.A. Rutter1,
A. Tomas1;
1Imperial College London, UK, 2New England Biolabs, Ipswich, USA,
3University of Geneva Medical School, Switzerland.

Background and aims: We have previously investigated the agonist-
independent EGF receptor (EGFR) trafficking/signaling in response to
oxidative stress in cancer cells, by which EGFR is internalised in a stress
MAPK p38- and clathrin adaptor AP2-dependent manner, and segregated
to a subset of signaling endosomes via endosomal actin regulator WASH,
where it delays apoptotic onset. Here we examined 1) whether such a
mechanism exists in pancreatic β-cells after exposure to pro-
inflammatory cytokines or glucolipotoxicity, 2) whether similar agonist-
independent effects apply to GLP-1 receptor (GLP-1R), and 3) possible
receptor cross-talk, as shown for EGFR trans-activation by agonist-
induced GLP-1R.

Materials and methods: Experiments were performed in mouse
insulinomaMIN6B1 cells after O/N serum starvation. Stress conditions were
1) 2h exposure to cytokines (100 ng/ml TNFα, 200 ng/ml IL1β, 500 ng/ml
IFNγ) or 2) O/N incubation with 500 μM BSA-palmitate in high (25 mM)
glucose (glucolipotoxicity). EGFR trafficking was analysed by confocal and
electron microscopy after transfection with SNAPf-tagged human EGFR,
and labeling with fluorescent or biotinylated SNAP-tag probes. EGFR AP2
binding site was mutated by site directed mutagenesis to generate
EGFRΔAP2. GLP-1R trafficking was analysed by FACS in SNAP-GLP-
1R-expressing stable MIN6B1 cells. Signaling was assessed byWB.WASH
and mouse EGFR were knocked-down (KD) by RNAi. Apoptosis was
assessed by TUNEL. Histological analysis of donor human islet paraffin-
embedded sections was performed after islet adenoviral infection.
Results: Exposure of MIN6B1 cells or human islets to cytokines or pal-
mitate resulted in phosphorylation of pro-survival factors CREB and
ERK, as well as p38. Selective inhibition of EGFR with gefitinib or
GLP-1R with antagonist exendin 9-39, as well as p38 inhibition sup-
pressed cytokine- and palmitate-induced CREB/ERK activation. Both
stresses triggered agonist-independent EGFR and GLP-1R
internalisation, which, for GLP-1R, resulted in a 25% decrease in surface
receptor by 2h cytokine and a 41% decrease by O/N palmitate exposure.
Stress-induced EGFR internalisation was abolished by mutating EGFR
AP2-binding domain in MIN6B1 and human islets. Internalised EGFR
was segregated by WASH to a subset of endosomes distinct to those
harbouring EGF-bound receptor. EGFR overexpression decreased
cytokine-induced apoptosis (3% vs. 8%, p<0.01). Conversely, apoptosis
was increased by EGFR or WASH KD (1.98±0.12-fold (EGFR KD) and
1.71±0.05-fold (WASH KD)). Expression of wt human EGFR (but not
EGFRΔAP2) following endogenous mouse EGFR KD restored
cytokine-induced CREB/ERK activation, and reduced cytokine-induced
apoptosis compared to EGFRΔAP2 (11% vs. 22%, p<0.05).
Conclusion: Both inflammatory and glucolipotoxic stress induce activa-
tion of ERK and CREB, two main targets of EGFR and GLP-1R signal-
ing, respectively, in absence of agonists, with both receptor activities
required, as well as p38. Stress exposure also triggers agonist-
independent EGFR and GLP-1R trafficking, which results in AP2- and
WASH-dependent EGFR sequestration in signaling endosomes.
Manipulation of EGFR levels or trafficking under stress conditions mod-
ulates apoptotic responses, highlighting the importance of this mechanism
in β-cell survival during T1 and T2 diabetes.
Supported by: MRC NIRG number MR/M012646/1
Disclosure:N. Kanda: None.
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Plasma membrane PI(4,5)P2 controls Ca

2+-influx in clonal beta cells
P.M. Nguyen, B. Xie, O. Idevall-Hagren;
Department of Medical Cell Biology, Uppsala University, Sweden.

Background and aims: The lipid phosphatidylinositol 4,5-bisphosphate
(PI[4,5]P2) is a minor component of the plasma membrane that regulates the
activity of numerous ion channels. PI(4,5)P2 levels aremetabolically regulated
in beta cells, and in addition the lipid is hydrolyzed to IP3 and DAG by
receptor-triggered or Ca2+-induced phospholipase C (PLC) activation.
Consensus about the role of PI(4,5)P2 in the regulation of the steps leading
to insulin secretion, in particular Ca2+-influx, is lacking, and there are support
for both stimulatory and inhibitory roles. The aim of this study was to clarify
the role of PI(4,5)P2 in the regulation of Ca

2+-influx in beta cells.
Materials and methods: Clonal MIN6 beta cells were imaged by total
internal reflection fluorescence (TIRF) microscopy and the Ca2+ and
PI(4,5)P2 concentration changes were measured using R-GECO and a
fluorescence-tagged PH-domain from PLCδ1 (PH-PLC), respectively.
Plasma membrane PI(4,5)P2 levels were manipulated by muscarinic
receptor-triggered activation of PLC or using optogenetic tools that enabled
blue light-induced plasmamembrane recruitment of either a 5’-phosphatase
to deplete PI(4,5)P2 or a PI4P5-kinase to synthesize PI(4,5)P2.
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Results: ATP synthesis is required to maintain plasma membrane
PI(4,5)P2 levels, and addition of the mitochondrial uncoupler FCCP
caused an immediate 30±2% (n=26 cells) loss of PH-PLC fluorescence
at the plasma membrane. Depolarization with 30 mM K+ resulted in
pronounced Ca2+-influx that was accompanied by a smaller (10±2%;
n=45 cells) drop in PH-PLC fluorescence. Application of 100 μM carba-
chol to activate PLC resulted in further 8±1% drop in PH-PLC fluores-
cence and caused a 27% suppression of the K+-induced Ca2+-influx. This
suppression reached 62% in cells overexpressing the M1-receptor for
carbachol. To more directly test the role of PI(4,5)P2 in the regulation of
Ca2+-influx we used the light-regulated 5-phosphatase to acutely deplete
PI(4,5)P2 in the plasma membrane and found a linear correlation between
loss of PI(4,5)P2 and suppression of Ca

2+-influx (R2=0.38; p<0.001; n=45
cells). When plasma membrane PI(4,5)P2 was instead increased by light-
induced recruitment of a 5-kinase, this amplified K+-induced Ca2+-influx
by 21±8% (n=154 cells; p<0.001). Interestingly, whereas PI(4,5)P2 loss
suppressed tolbutamide-induced Ca2+-influx to a similar extent as K+-
induced (83±5% suppression; n=24 cells; p<0.001 for tolbutamide and
68±3%; n=49 cells; p<0.001 for K+), PI(4,5)P2 synthesis had the opposite
effect and instead suppressed tolbutamide-induced Ca2+-influx by 34
±12% (n=61 cells; p<0.001).
Conclusion: PI(4,5)P2 is a positive regulator of Ca2+ influx in MIN6
cells, and depletion of PI(4,5)P2 nearly completely blocks, whereas syn-
thesis augments, K+-induced Ca2+ influx. Tolbutamide-induced Ca2+-in-
flux was negatively affected by both PI(4,5)P2 deficiency and excess,
indicating that PI(4,5)P2 is a regulator of both KATP-channels and
voltage-dependent Ca2+ channels. These results suggest that conditions
that alter PI(4,5)P2 levels may have profound effects on beta cell Ca2+

homeostasis.
Supported by: Swedish Research Council, GG foundation, MoLPS
Disclosure:P.M. Nguyen: None.
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Nutrient stimulation of rat pancreatic beta cells acutely improves
their cytosolic and mitochondrial defenses against H2O2

J.-P. Deglasse, V. El-Hawat, J.-C. Jonas;
Pole of Endocrinology, Diabetes and Nutrition, Université Catholique de
Louvain, Brussels, Belgium.

Background and aims: NADPH and H2O2 have been proposed as met-
abolic coupling factors in the glucose stimulation insulin secretion (GSIS)
in pancreatic β cells. However, as NADPH favors enzymatic H2O2 degra-
dation, their common operation is possible only if their production are
spatially or temporally disconnected. Here, we used (mt-)roGFP2-Orp1 to
monitor dynamic changes in cytosolic and mitochondrial H2O2 in β cells
acutely stimulated by glucose and other nutrients. This ratiometric fluores-
cent probe is specifically oxidized byH2O2 owing to its Orp1moiety, and is
reduced by thioredoxin- and glutathione-dependent antioxidant systems.
Materials and methods: Male Wistar rat pancreatic islets were isolated
and dispersed in clusters of ≥5 cells. (mt-)roGFP2-Orp1 was expressed
(adenovirus infection, CMV promotor) in the cytosol or mitochondrial
matrix of islet cells. The fluorescence ratio of the probe was measured
every 30 s (λexc 405/485 nm; λem 535 nm) during perifusion with Krebs
solution containing various glucose concentrations (Gn = n mM glucose),
other nutrients and low concentrations of freshly added exogenous H2O2.
The ratio was expressed relative to the ratios measured after sequential
addition of 10 mM dithiothreitol (minimum ratio set to 0%) and 100 μM
aldrithiol (maximum ratio set to 100%) at the end of each experiment.
Results: Both probes were mainly expressed in β cells: after coinfection
with an adenovirus coding DsRed under the control of the rat insulin pro-
moter, (mt-)roGFP2-Orp1 were expressed in 74-85% of DsRed-positive
cells vs. 14-21% of DsRed-negative cells. RoGFP2-Orp1 was diffusely
expressed in the cytosol and nucleus, and mt-roGFP2-Orp1 colocalized
with MitoTracker Red (confocal microscopy, obj 100X). During perifusion
with Krebs containing G10, roGFP2-Orp1 fluorescence ratio was low

(~5% of min/max ratio) while mt-roGFP2-Orp1 was more oxidized
(~15%), suggesting H2O2 is more concentrated in the mitochondrial matrix
than cytosol of β cells. roGFP2-Orp1 was significantly oxidized by ≥2 μM
exogenous H2O2 and mt-roGFP2-Orp1 by ≥15 μM H2O2, the effect of
15 μM on both probes being slowly reversible upon removal of H2O2.
Under control conditions, roGFP2-Orp1 fluorescence ratio was unaffected
by sequential changes from G10 to G0.5 then to G30. In contrast, roGFP2-
Orp1 oxidation by 15 μM H2O2 was significantly higher at G0.5 than at
G5, with no difference between G5 and G30. In the mitochondrial matrix,
glucose also reduced mt-roGFP2-Orp1 oxidation, but this effect was max-
imal only at G10 (vs. G5 in the cytosol) and was observed both in the
absence and presence of exogenous H2O2. Interestingly, the effects of glu-
cose on (mt-)roGFP2-Orp1 oxidation were reproduced by addition of
20 mM monomethylsuccinate, 10 mM Leu + 10 mM Gln, or 10 mM
alpha-ketoisocaproate (KIC) to G0.5 (cytosolic and mitochondrial probes)
or G5 (mitochondrial probe only), either in the presence of 15 μM exoge-
nous H2O2 (both probes) or in its absence (mitochondrial probe only).
However, only KIC, a keto-acid that degrades H2O2, more effectively
protected β cells against H2O2 than G10.
Conclusion: Glucose and other nutrients acutely improve the abil-
ity of rat pancreatic β cells to defend their cytosol and mitochon-
drial matrix against low concentrations of endogenous and exog-
enous H2O2. These results do not support a role for H2O2 as a
metabolic coupling factor in GSIS.
Supported by: ARC12/17-047, CfB Belgium; F.R.S.-FNRS Belgium
Disclosure: J. Deglasse: None.
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JNK3 is required for islet beta cell adaptation to obesity triggered by
the GLP-1 mimetics
M. Tenenbaum1, H. Ezanno1, J. Kerr-conte2, G. Waeber3, F. Pattou2, P.
Froguel1,4, A. Abderrahmani1,4;
1CNRS UMR8199 - EGID, Univ Lille, Institut Pasteur de Lille,
2INSERM UMR1190 - EGID, Univ Lille, CHU Lille, France, 3Centre
Hospitalier Universitaire Vaudois, University of Lausanne, Switzerland,
4Imperial College London, UK.

Background and aims: cJun amino terminal kinase 3 (JNK3) is highly
expressed in pancreatic beta cells and is involved in glucagon-like peptide
1 (GLP-1) protection against cytokines-induced beta cell death. Here, we
investigated in mice the JNK3 putative role in the compensatory islet beta
cell mass in response to obesity and to GLP-1 mimetics.
Materials and methods:Metabolic measurement including glucose and
insulin tolerance tests were undertaken in wild type (WT) and JNK3-/-
Knockout mice (KO) fed with a regular or high fat diet (HFD), with or
without administration of liraglutide. Insulin secretion and content from
mouse isolated islets and insulin producing cells were monitored. Cell
viability and proliferation was quantified by TUNEL and Ki67 assays.
Gene expression was monitored by luciferase reporter assay and quanti-
tative real-time PCR.
Results: JNK3 expression was increased in islets of both ob/ob mice and
mice fed with a HFD, as well as in human islets from non-diabetic obese
individuals. Global suppression of JNK3 in mice resulted in glucose in-
tolerance, with a marked decrease in plasma insulin levels. High glucose
values under fasting and fed conditions were further exacerbated in JNK3
null mice fed with HFD for 16 weeks. While insulin sensitivity in JNK3
null and WT mice were similar, a significant impairment in functional
beta cell mass was apparent in null mice with inefficient insulin secretion
in response to glucose. Although alpha cell number was unaffected, beta
cell death and proliferation were impaired in JNK3 null mice. In mice,
liraglutide stimulates beta cell mass by CREB activation, which promotes
beta cell survival and proliferation. Indeed CREB activity increased in
islets from our WT mice treated with liraglutide. In contrast, JNK3 sup-
pression hampered CREB activity and its known targets expression in-
cluding Irs2, Icer and Atf3. Furthermore, defective CREB activity was
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also found in INS-1E cells in which JNK3 expression was suppressed by
interference RNA.
Conclusion: JNK3 is involved inmechanisms driving efficient beta cellmass
compensation in rodent and human obesity by regulating theGLP-1 signaling.
Supported by: SFD-Novartis and ANR
Disclosure:M. Tenenbaum: None.

389
Lipid-induced hormesis in beta cells: triglyceride biosynthesis and
storage in newly formed lipid droplets protect against free fatty acid
toxicity
S. Sasson1, O. Cohen1, B. Daniel1, C. Ferreri2, G. Maulucci3;
1Institute for Drug Research, Dept. of Pharmacology, Hebrew University
School of Medicine, Jerusalem, Israel, 2Lipidomic Laboratory and ISOF,
Consiglio Nazionale delle Ricerche, Bologna, Italy, 3Institute of Physics,
Catholic University of the Sacred Heart, Rome, Italy.

Background and aims: Beta cells operate hormetic mechanisms to alle-
viate cytotoxic effects of free fatty acids. We have found before that both
high glucose and increasing palmitic acid levels induced substantial re-
modeling of membrane phospholipids and altered the relative abundance
of saturated-, monounsaturated- and polyunsaturated fatty acids. This
present study aimed at investigating the impact of the transformation of
palmitic acid (16:0) to palmitoleic acid (9-cis 16:1) by the enzyme delta-9
desaturase (SCD1) on the ability of cells to sequester excess palmitic acid
into triglycerides and store them in newly formed lipid droplets.
Materials and methods: Beta cells of the rat-derived INS-1E cell line
were treated with increasing concentrations of glucose and/or palmitic
acid in the absence or presence of CAY10566 (a selective SCD1 inhibitor)
and palmitoleic acid. The cells were studied using (i) lipidomic analysis of
fatty acids in membrane phospholipids, (ii) confocal microscopic analysis
of TG stored in lipid droplets (visualized with the fluorescent probe Nile
red), (iii) determination of total TG levels and (iv) the MTT viability
assay.
Results: Increasing levels of palmitic acid in the incubation medium
augmented the generation of palmitoleic acid and its accumulation in
membrane phospholipids. This was accompanied with neogenesis of lipid
droplets in the cells along with elevated TG accumulation (compare
Fig. 1B with 1A). Inhibition of the transformation of palmitic acid to
palmitoleic acid with CAY10566 blocked this effect (Fig. 1C) and caused
massive cell death at high glucose levels. Exogenously added palmitoleic
acid reversed the effect of SCD1 inhibition and restored TG biosynthesis
and storage in newly-formed lipid droplets (Fig. 1D).
Conclusion: Studies in other cells showed that monounsaturated fatty
acids (e.g., palmitoleic acid and oleic acid) are required to upregulate
TG biosynthesis. Our results suggest that beta cells employ the same
mechanism and use monounsaturated fatty acids, formed by SCD1 catal-
ysis, to channel the damaging free palmitic acid into TG and sequester
them in newly-formed lipid droplets. The mechanism by which monoun-
saturated fatty acids augment TG biosynthesis is currently being investi-
gated. In conclusion, by altering fatty acid metabolism and desaturation
and inducing TGbiosynthesis beta cells ameliorate the potential detrimen-
tal effects of excessive internal free fatty acid levels.

Supported by: Legacy Heritage-ISF (1429/13); Vigevani Foundation
Disclosure:S. Sasson: None.
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The inhibitor of connexin 36 hemichannels, mefloquine, affects KATP

channels and L-type Ca2+ channels in pancreatic beta cells
N. Seemann1, A. Welling2, I. Rustenbeck1;
1Institute of Pharmacology and Toxicology, University of Braunschweig,
2Institute of Pharmacology and Toxicology, University of Munich,
Germany.

Background and aims: Beta cells within an islet are connected via
connexin Cx36 gap junctions. However, Cx36 may not only form cell-cell
contacts, but may also form so-called hemichannels which open in response
to a high extracellular K+ concentration. Thus, hemichannels may be in-
volved in the atypical response to K+ depolarization, namely a strong further
increase of insulin secretion, which occurs even when beta cells are already
depolarized by complete KATP channel closure. Mefloquine has become the
standard pharmacological tool to inhibit Cx36 gap junctions and hemichan-
nels. Here, we have characterized the effects of mefloquine on membrane
potential and Ca2+ currents of mouse beta cells.
Materials and methods: Primary mouse beta cells were isolated by a
collagenase digestion technique and cultured for 24 - 48 h in RPMI 1640
(10 mM glucose until attachment, thereafter 5 mM glucose). The mem-
brane potential was measured in the current clamp mode using the perfo-
rated patch configuration of the patch-clamp technique. Ca2+ currents
were measured in the voltage clamp mode using the conventional
whole-cell configuration.
Results: In the presence of 5 mM glucose 50 μM mefloquine slowly
depolarized the beta cell plasma membrane by 33 ± 5 mV, but no action
potential spiking resulted. At 10 μM mefloquine there was still a
depolarizing effect (12 ± 3 mV). Under the same experimental conditions
the KATP channel blocker tolbutamide (500 μM) established a plateau
potential (depolarization by 24 ± 1 mV) with superimposed action poten-
tials. These action potentials were abolished by 1 μM nisoldipine, show-
ing that they resulted from the influx of Ca2+ via L-type Ca2+ channels.
When mefloquine (50 μM) was added to the perifusion with tolbutamide
the action potential amplitude slowly decreased, suggesting an inhibitory
effect onCa2+ influx. This hypothesis was tested by first exposing the beta
cells to mefloquine and then adding 500 μM tolbutamide. In the presence
of either 10 or 50 μM mefloquine, tolbutamide was unable to evoke
action potential spiking. In voltage clamp experiments 50μMmefloquine
suppressed Ca2+ currents to a similar extent as 1 μM nisoldipine.
Nisoldipine reduced Ca2+ currents down to 12%, mefloquine to 7%.
The effect was partially reversible, however with more sluggish kinetics
in the case of mefloquine.
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Conclusion: In the same concentration range as it affects Cx36 gap junc-
tions and hemichannels, mefloquine inhibits KATP channels (leading to
depolarization) and L-type Ca2+ channels (suppressing action potentials)
of the beta-cell. Thus, conclusions based on the use of this compoundmay
require reconsideration. Conversely, future work on the role of hemichan-
nels in insulin secretion would profit from a more specific tool.
Supported by: DDG
Disclosure:N. Seemann: None.

PS 017 Feeling good, feeling bad: a
pendulum for the beta cell
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The importance of newly discovered ER-resident glutathione perox-
ide isoforms for glucose-induced insulin secretion and insulin biosyn-
thesis in INS-1E cells
I. Mehmeti1, S. Lortz1, A. Jörns1, S. Lenzen2;
1Institute of Clinical Biochemistry, 2Institute of Experimental Diabetes
Research, Hannover Medical School, Germany.

Background and aims: Reactive oxygen species (ROS) generated
during metabolism of increased levels of glucose and free fatty acids
are thought to contribute to the progressive loss of β-cell function
and mass during the development of T2DM. In addition, ROS, espe-
cially hydrogen peroxide (H2O2), can also be generated during the
oxidative folding of proinsulin. This process occurs in the endoplas-
mic reticulum (ER) and is accomplished by protein disulfide isomer-
ase and ER oxidoreductin-1β, generating one molecule H2O2 per
disulfide bond formed. Under conditions of high insulin requirement,
as it prevails in the pathogenesis of T2DM, the ER-derived H2O2
might overwhelm the already low antioxidative capacity of β-cells
finally leading to their failure. While it is well established that
peroxiredoxin 4 (Prdx4) utilizes low H2O2 concentrations to generate
disulfide bonds in a folding protein, the function of glutathione per-
oxide isoforms GPx7 and 8 in pancreatic β-cells remains
uncharacterized. Therefore the aim of this study was to establish an
expression profile of GPx7 and 8 in rat tissues and different islet cell
types. Moreover, the impact of these GPxs on glucose-induced insu-
lin secretion and insulin biosynthesis was investigated.
Materials and methods: The tissue-specific expression pattern of GPx7
and 8 was quantified using an external calibration curve based on plasmid
DNA, while their expression in individual rat islet cells was assessed by in
situ PCR. For stable overexpression of GPx7 or GPx8 in INS-1E cells, the
specific hGPx7 or 8 cDNA was subcloned into lentiviral constructs.
Thereafter cells were transduced with a lentiviral system. The overexpres-
sion of both enzymes was verified by Western blot analyses and their
functionality by MTT assay in the presence of different H2O2 concentra-
tions. Insulin content and secretion were determined by RIA and proin-
sulin content by a specific ELISA after stimulation with glucose (3, 10, 30
mM).
Results: Relative and absolute quantification of GPx7 and 8 showed
that both GPx7 and 8 are expressed at a high level in liver followed
by pancreas, islets, kidney, testis, and gut. Interestingly, insulin-
secreting tissue culture cells, such as INS-1E neither expressed
GPx7 nor GPx8. In situ PCR analyses in rat islets revealed that both
GPxs are highly expressed in non-β-cells, whereas in β-cells only a
faint expression of GPx8 and virtually no expression of GPx7 was
detectable. Thus, the ER-resident GPxs are only expressed in non-β-
cells. Specific overexpression of GPx7 or GPx8 resulted in a signif-
icant protection of INS-1E cells against exogenously added H2O2,
whereas GPx8 showed a better antioxidative capacity than GPx7.
Overexpression of GPxs partially improved insulin secretion after
stimulation with 10 and 30 mM glucose compared to control cells
but at variance from Prdx4 overexpression decreased proinsulin and
insulin content when compared to control cells.
Conclusion: These data provide evidence that none of the ER-
resident glutathione peroxide members is expressed in rat β-cells.
An overexpression of ER-specific GPxs improved the antioxida-
tive capacity but impaired the insulin biosynthesis. Thus, GPx7
and GPx8 are, at variance from Prdx4, not involved in oxidative
insulin folding and preservation of beta cell function under con-
ditions of high insulin requirement.
Disclosure: I. Mehmeti: None.

Diabetologia (2016) 59 (Suppl 1):S1–S581S192



392
Properties of voltage-gated sodium channels in pancreatic beta cells
M. Godazgar, M.V. Chibalina, Q. Zhang, P. Rorsman;
Oxford Centre for Diabetes, Endocrinology and Metabolism, Oxford
University, UK.

Background and aims: The role of voltage-gated sodium (Nav) channels
in mouse pancreatic β-cells remains unclear due to the unique property of
the channel in this cell. A characteristic feature of Nav channels is their
voltage-dependent activation and inactivation. Nav channels in mouse β-
cells undergo inactivation at very negative membrane potentials, render-
ing most Nav channels inactivate and thus unable to contribute to the
electrical activity of the cell and other important cellular processes such
as insulin secretion. Pancreatic β-cells express Nav1.3, Nav1.6 and
Nav1.7. We hypothesised that these channels have different properties
in β-cells compared to other cell types. The aim of the project was to
characterise these channels in a β- and non-β-cell model and to identify
potential modulators of Nav channel properties in β-cells.
Materials and methods: Nav channels were rendered resistant to tetrodo-
toxin (TTX), a Nav channel blocker. The channels were then transfected into
a rat insulinoma cell line (INS1-832) and a human embryonic kidney (HEK)
cells to model a β-cell and non-β-cell environment, respectively. TTX was
applied to block any endogenous currents in the cells and to isolate the current
that was made resistant to TTX. Using whole cell patch clamp the activation
and inactivation properties of the Nav channel were measured.
Results: Half-maximal inactivation (V0.5) of Nav1.7 and Nav1.3 expressed
in HEK cells was observed at -68 ± 2 mV (n=8) and -48 ± 2 mV (n=5),
respectively. However when expressed in INS1-832 cells the V0.5 of Nav1.7
and Nav1.3 displayed a significant hyperpolarising shift to -93 ± 2 mV
(p<0.001, n=8) and -86 ± 2 mV (p<0.001, n=13), respectively. This effect
could also be observed in Nav channels that are not usually expressed in β-
cells. For example the cardiac α-subunit Nav1.5 also produced a significant
hyperpolarising shift in the V0.5 to -106 ± 2 mV (n=9) when expressed in
INS1-832 cells, compared to the V0.5 of -77 ± 2 mV (p<0.001, n =5)
observed in HEK cells. The shift in inactivation of all the channels occurred
without a significant change in the activation properties of the channel.
Receptor tyrosine kinases have been previously reported to modulate Nav
channel current densities. The insulin receptor is a receptor tyrosine kinase
and it was hypothesised that insulin secreted from β-cells may act via auto-
crine signalling on its own receptor to modulate Nav channel inactivation.
However application of an insulin receptor antagonist had no effect on the
gating properties of Nav1.7 or Nav1.3. Furthermore, modulation of down-
stream insulin receptor signalling molecules such as PIP2, which is known to
alter the gating properties of the ATP-sensitive potassium channel, also did
not affect Nav channel modulation.
Conclusion: These results suggest a β-cell-specific modulation of Nav
inactivation properties. Preliminary data suggests that the KATP channel
and the insulin signalling pathway do not affect channel modulation.
Identification of this cell specific modulation warrants further investiga-
tion as it modulates the inactivation property of a broad spectrum of Nav
channels and from a β-cell perspective recruitment of the channels could
provide a novel mechanism for increasing insulin secretion in diabetes.
Supported by: Financial support was received from the Wellcome Trust.
Disclosure:M. Godazgar: None.

393
Coixol from scoparia dulcis Linn stimulates insulin secretion through
PKA and MEK kinase ERK½ signalling pathway
A. Hameed1, R.M. Hafizur1, S.A. Raza1, A. Adhikari2, K.R. Sharma3,
M.I. Choudhary2, S.K. Kalauni3;
1Dr. Panjwani Center forMolecular Medicine and Drug Research, 2H.E.J.
Research Institute of Chemistry, University of Karachi, Pakistan, 3Central
Department of Chemistry, University of Tribhuvan, Kathmandu, Nepal.

Background and aims: There are claims and counter claims regarding
the pathophysiology of type 2 diabetes; however, recent reports suggest

that Asian non-obese type 2 diabetic subjects have predominant insulin
secretory impairment. Taking advantages of in-house pure compounds,
coixol (CX), isolated from Scoparia dulcis Linn, was identified as a new
insulin secretagogue, enhances glucose-stimulated insulin secretion
(GSIS) seems a better candidate than sulfonylureas. In the present study,
we explored the possible insulinotropic mechanism(s) of CX focusing on
K-ATP channels-dependent and -independent pathways.
Materials and methods: Islets or MIN6 cells were incubated for 1 h at
37°C in KRB buffer, containing 3 mMor 16.7 mM glucose in the absence
or presence of CX and test substances and secreted insulin was measured
by insulin ELISA kit. In vivo effects of CX on GSIS and insulinogenic
index were evaluated in diabetic rats.
Results:CX improvedGSIS distinctly different from sulfonylurea in isolated
islets and MIN6 cells. CX stimulated insulin secretion only at high glucose
concentrations (11.2-20 mM), but not at low glucose concentrations (3-5
mM). When islets were incubated with CX (100 μM) and diazoxide (50
μM) to keep K-ATP channels open, insulin secretion by CX was not mod-
ulated at 3 mM but inhibited significantly at 16.7 mM glucose (ng/islet/h; M
±SEM; 6.19 ± 0.55 vs. 70.15 ± 3.92, P<0.001). In depolarized islets by KCl
(25 mM), in the presence of diazoxide, insulin secretory ability of CX was
enhanced at both 3 mM (ng/islet/h; M±SEM; 24.64 ± 1.57 vs. 11.03 ± 0.67,
P<0.001) and 16.7 mM (ng/islet/h; M±SEM; 97.38 ± 3.63 vs. 49.53 ± 1.95,
P<0.001) glucose. The electrophysiological data in MIN6 cells revealed that,
CX showed no significant effect on inward rectifying potassium currents (-95
± 4.5 pA, n = 6) in comparison to tolbutamide (-32 ± 5.2 pA, n = 6, P<0.001).
Verapamil (200 μM), an L-type Ca2+ channels blocker, showed no effect on
insulin secretion by CX at 3 mM but showed inhibitory effect at 16.7 mM
glucose (ng/islet/h; M ± SEM; 15.98 ± 0.94 vs. 62.5 ± 2.5, P<0.001).
SQ22536 (25 μM), an adenylate cyclase inhibitor, moderately inhibited
(ng/islet/h; M±SEM; 49.75 ± 2.80 vs. 59.93 ± 3.37, P<0.05) the CX-
induced insulin secretion at 16.7mMglucose.H-89 (30μM), a protein kinase
A (PKA) inhibitor, inhibited the CX-induced insulin secretion at 16.7 mM
glucose (ng/islet/h; M±SEM; 37.75 ± 1.78 vs. 56.29 ± 3.56, P<0.001).
U0126 (20 μM), a MEK kinase inhibitor, inhibited the CX-induced insulin
secretion at 16.7 mM glucose (ng/islet/h; M±SEM; 38.73 ± 2.57 vs. 62.05 ±
3.37, P<0.001). In vivo studies revealed that CX enhanced glucose-
stimulated plasma insulin and improved insulinogenic index (β-cell
function) in non-obese type 2 diabetic rats. CX was subjected to in vitro
cytotoxicity assay againstMIN6 cells and islet cells, and in vivo acute toxicity
test in mice that was found to be non-toxic.
Conclusion: CX, a new insulin secretagogue, stimulates GSIS only at
high glucose concentrations both in vitro and in vivo. The CX-mediated
insulin secretion seems through PKA and MEK/ERK½ signaling path-
way, distal to the K-ATP channels coupled with stimulatory glucose.
Supported by: HEC, Pakistan
Disclosure:A. Hameed: Grants; HEC, Pakistan.
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FLIM-based pH measurements reveal incretin-induced rejuvenation
of aged insulin secretory granules
M. Neukam1,2, A. Müller1,2, A. Sönmez1,2, M. Solimena1,2;
1Paul Langerhans Institute Dresden of the Helmholtz Center Munich at
Univ. Clinic and Faculty ofMedicine, TUD, 2German Center for Diabetes
Research (DZD e.V.), Neuherberg, Germany.

Background and aims: Insulin is stored in dense-core secretory granules
(SGs) and is released from beta cells in two distinct phases upon glucose
stimulation. Newly synthesized insulin SGs are secreted preferentially,
but contribution of SG age to the different phases remains elusive. We
previously developed a technique for imaging age-distinct SGs based on
the pulse-chase fluorescent labeling of an insulin-SNAP reporter. With
this approach we showed that young SGs display greater motility com-
pared to their older counterparts, which are instead preferentially disposed
in multigranular bodies/lysosomes. The relationship of SG age with their
pH is also of particular interest: proinsulin conversion by prohormone
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convertases follows the acidification of immature SGs by the vacuolar
proton-translocating ATPase (v-ATPase). v-ATPase may also participate
in the formation of the fusion pore for SG exocytosis, with intraluminal
alkalinization inhibiting membrane fusion. The aim of our studies was to
investigate for the first time the pH of individual insulin SGs also in
relationship to their age.
Materials and methods: ECFP-based fusion constructs were used for
high-accuracy measurements of the granular pH in INS-1 cells by
fluorescence-lifetime imaging microscopy (FLIM). Luminal localization
was confirmed by structured illumination super-resolution microscopy.
Results:Calibration of RESP18-HD-eCFP to pHs ranging from 5.0
to 7.5 confirmed its reliability as a pH reporter in lifetime micros-
copy (1600-2300 ns, respectively). Subsequent measurements and
statistical analysis revealed two pH-distinct subpopulations among
insulin SGs. Correlation of luminal pH and SG age indicated a
pH of ~5.5 in 2-4 hour-old young and ~6.2 in 26-28 hour old
SGs. Glucose stimulation prompted the collapse of the pH gradi-
ent in old but not young SGs. Remarkably, Exendin-4 re-acidified
old SGs in a vesicular glutamate transporter (vGLUT)-dependent
manner, while no change was observed in young SGs.
Conclusion: Previous studies examined the SG pH on a population level
only. By examining individual SGs, we show that INS-1 cells contain two
pH-distinct SG pools that correlate with their age. Further, glucose stim-
ulation did not lead to the re-acidification of old SGs, consistent with
young SGs being preferentially poised for exocytosis. However,
Exendin-4 treatment induced the re-acidification of old SGs, potentially
explaining incretin potentiation of insulin secretion.
Supported by: BMBF-DZD, DIGS-BB
Disclosure:M. Neukam: None.
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The diabetes-link factor HMG20A maintains islet beta cell metabolic
maturity
J.M. Mellado-Gil1,2, E. Fuente-Martin1, P.I. Lorenzo1, F.J. Bermudez-
Silva3,4, G. Rojo-Martinez3,4, S.Y. Romero-Zerbo3, A. Campos-Caro5,M.
Aguilar-Diosdado2, B.R. Gauthier1;
1Stem Cells, Andalusian Center for Molecular Biology and Regenerative
Medicine (CABIMER), Seville, 2Clinical Unit of Endocrinology and
Nutrition, Puerta del Mar Hospital, Cadiz, 3Clinical Unit of
Endocrinology and Nutrition, Biomedical Research Institute of Malaga
(IBIMA), Regional Hospital of Malaga/University of Malaga,
4Biomedical Research Center for Diabetes and Associated Metabolic
Diseases (CIBERDEM), Malaga, 5Research Unit, Puerta del Mar
Hospital, Cadiz, Spain.

Background and aims: Genome-wide association studies have
linked common small nucleotide polymorphisms (SNPs) in the
HMG20A gene to higher risk of developing type 2 diabetes
mellitus (T2DM). Intriguingly, HMG20A, a chromatin-remodeling
factor, is important mainly for neuronal differentiation during de-
velopment while in adults it exerts global genomic changes. Due
to HMG20A described link with T2DM, the aim of the current
study is to establish the possible role of HMG20A in beta cell
function as well as to determine whether one of the SNP associ-
ated with diabetes impacts HMG20A expression.
Materials and methods: HMG20A transcript levels were assessed by
QT-RT-PCR in various tissues as well as in blood samples from 118
human subjects from a semi-urban town of South Europe (Pizarra,
Spain). Protein levels were also assessed by immunohistochemistry in
islets. To evaluate the effect of HMG20A on beta cell function, expression
levels of potential targets involved in insulin biosynthesis and secretion
were measured 72 hours after siRNA-mediated repression of HMG20A in
MIN-6 and INS-1E cells. The effect of the 3’UTRSNP rs7119, previously
linked to T2DM, onHMG20A expression was tested by luciferase report-
er assays.

Results:HMG20A transcript levels were increased by approximately 50%
in T2DM patients as compared to non-diabetic subjects. Accordingly, we
observed a transient increase of HMG20A in human islets (~2-fold at 72h),
as well as in MIN-6 and INS-1E cells (~3-fold at 48h), when cultured in
high glucose, showing a glucose-dependent regulation of HMG20A. A
60% knock down of HMG20A in INS-1E cells resulted in inhibition of
NeuroD (70%), glucokinase (30%) and insulin (30%), as well as in a
decline in glucose-stimulated insulin secretion correlating with diminished
mitochondrial function. Luciferase reporter assays in human cell lines in-
dicate that the diabetes-linked SNP rs7119 alters HMG20A expression,
likely due to modification of a putative miRNA binding site.
Conclusion: Taken together, our results suggest that HMG20A is
required for maintaining beta cell mature metabolic phenotype
through regulation of metabolism-secretion coupling genes.
T2DM-associated SNP rs7119 leads to altered HMG20A expres-
sion substantiating the importance of this gene in islet physiology
and pathophysiology.
Supported by: ISCIII (PI13/00593 to BG) and MINECO(JCI-2012-12491
to EFM)
Disclosure: J.M. Mellado-Gil: None.
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Ultrastructural analysis of insulin secretory granule ageing by super
resolution and transmission electron microscopy
A. Mueller1,2, A. Ivanova-Cederström1,2, C. Münster1,2, T. Kurth3,4,
J.-M. Verbavatz5,6, M. Solimena1,2;
1Paul Langerhans Institute Dresden of the Helmholtz Center Munich at
Univ. Clinic and Faculty ofMedicine, TUD, 2German Center for Diabetes
Research (DZD e.V.), Neuherberg, 3Center for Regenerative Therapies
Dresden (CRTD), 4Biotechnology Center of the TUD (BIOTEC), 5Max
Plank Institute of Molecular Cell Biology and Genetics, Dresden,
Germany, 6Institut Jacques Monod, Université Paris Diderot, France.

Background and aims: Pancreatic beta cells store insulin within secre-
tory granules (SGs). Hyperglycemia elicits beta cells to release insulin in
two phases: a short and rapid first phase followed by a sustained second
phase. Lack of the first phase of insulin secretion is a hallmark of type 2
diabetes. Notably, newly synthesized insulin SGs are preferentially re-
leased, but the molecular reasons for this phenomenon remain obscure.
Hence, our aim is to gain insight into the mechanisms the regulate insulin
SG turnover in physiological and pathophysiological conditions.We have
previously shown that a fusion construct between insulin and the SNAP
tag is a reliable reporter for fluorescent labeling of age-distinct insulin
SGs. SNAP is a 22kDa tag-polypeptide derived from human O6-
alkylguanine-DNA alkyltransferase (AGT). In the SNAP tag, AGT is
modified such that its catalytic cysteine covalently binds benzylguanine-
containing substrates. SNAP-substrates, in turn, can be conjugated to a
variety of probes, including cell permeable fluorophores. With this tech-
nique age-distinct insulin SG pools in beta cells can be independently
labeled by applying fluorescent and non-fluorescent SNAP substrates to
separate samples differing in the length of the time interval between the
“pulse” and “chase” labeling.
Materials andmethods:We labeled age-distinct insulin SGs in beta cells
of pancreatic islets isolated from SOFIA (Study of insulin aging) mice, in
which an insulin2-SNAP allele had been knocked-in in the Ins2 locus.
Isolated islets were kept in standard culture medium containing 5.5 mM
glucose and labeled for the detection of SG pools with ages ranging from
several hours to 5 days. Islets were fixed and ultrathin frozen Tokuyasu
sections were cut. Sections were first imaged by structured illumination
microscopy (SIM), followed by transmission electron microscopy
(TEM). Then, the corresponding fluorescence and TEM images were
precisely overlaid and analyzed.
Results: By combining SIM and TEM for correlative light-electron mi-
croscopy (CLEM) we precisely tracked age-distinct insulin SGs in
Tokuyasu sections of beta cells. Since in TEM sections between 100-
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200 SGs/beta cell can be seen, the precise correlation achieved here was
pivotal for distinguishing age-defined (i.e. labeled) from unlabeled SGs.
We found a significant decrease in the number of labeled SGs starting
from 3 days of age with a reduction of ∼60% at an SG age of 5 days. This
reduction was accompanied by the detection of SNAP-fluorescence in
multi-granular bodies devoted to the intracellular degradation of aged
SGs.
Conclusion: This novel approach allows for quantitative and topo-
graphic ultrastructural analyses of age-distinct insulin SGs in rela-
tionship to their life cycle in different metabolic conditions as
well as the quantification by immunogold labeling of molecular
markers connected to SG aging and degradation. Our CLEM ap-
proach is also applicable to a wide variety of cell biological ques-
tions, especially when the focus of interest is on subcellular com-
partments in small cell populations.
Supported by: IMIDIA, DZD
Disclosure: A. Mueller: None.
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A novel long non-coding RNA involved in mouse beta cell
proliferation
B. Tyrberg, A. Zhou, R. Kastenmayer, E.-M. Andersson, M. Althage, G.
Sisino;
Cardiovascular and Metabolic Diseases, Innovative Medicines and Early
Development Biotech Unit, AstraZeneca, Mölndal, Sweden.

Background and aims: Long non-coding RNAs (LncRNA) constitutes a
new class of non-coding transcripts with intriguing roles in β-cell biolog-
ical processes. We previously demonstrated with in silico and
in vivo/vitro approaches that differential expression of seven lncRNAs
dominate at the β-cell proliferation peak during mouse pregnancy. An
lncRNA on chromosome 15 referred to as Lnc03 has the most islet spe-
cific expression pattern and expression was regulated by Prolactin (Prl)
in vitro. Here, we unveil the function of Lnc03 in regulating β-cell
proliferation.
Materials and methods: The link between Prl and expression of Lnc03
was studied through inhibition of downstream components of the Prl
receptor (PrlR) activation pathway. We investigated the cellular localiza-
tion of Lnc03 RNA by extracting RNA from the nucleus and cytoplasm
and evaluating its enrichment by real-time PCR. We used an siRNA
silencing strategy to evaluate the role of Lnc03 in Min6c4 and dispersed
mouse islet cell proliferation through cell count and 5-ethynyl-2’-
deoxyuridine (EdU) incorporation.
Results: To evaluate Lnc03 expression induced by 500ng/ml Prl we
inhibited the PrlR activation pathway in Min6c4 cells with Stat5 and
PI3K inhibitors. We observed that expression of Lnc03 decreased
significantly in the presence of the Stat5 or PI3K inhibitors compared
to cells treated with Prl alone (2.8-fold, p<0.0001 and 1.2-fold,
p<0.05, respectively). When investigating the intracellular localization
of Lnc03, we observed an enrichment of Lnc03 in the cytoplasmic
fraction when compared to the whole cell (1.7-fold, p<0.05) and
nucleic fractions (3.3-fold P<0.01). Lnc03 knock-down using siRNA
in Min6c4 cells led to a reduction in cell number compared to sam-
ples transfected with control siRNA in the presence and absence of
500ng/ml Prl (p<0.05). The percentage of EdU incorporation de-
creased (p<0.01) with the same treatment conditions. We also
transfected dispersed mouse islets with Lnc03 siRNA, with and with-
out 500ng/ml Prl. Lnc03 siRNA completely prevented the prolifera-
tive stimulation of Prl in β-cells (p<0.05, see figure).
Conclusion:We demonstrate that expression of Lnc03 inβ-cells is driven
by the PrlR through Stat5 and PI3K; Lnc03 is enriched in the cytoplasm;
and it is regulating β-cell proliferation. Although further evidence is
needed, the cytoplasmic localization of Lnc03 may represent a post-
transcriptional regulatory role in β-cell proliferation, possibly involving
Lnc03-protein interactions.

Disclosure:B. Tyrberg: None.
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PS 018 Tinkering with islet transplan-
tation: Can we do better?

398
Intra-omental graft with a plasma hydrogel carrier: a novel alterna-
tive for islet transplantation
A. Schaschkow1, C. Mura1, C. Peronet1, C. Bruant-Rodier2, N.
Jeandidier1,3, M. Pinget1,3, S. Sigrist1, E. Maillard1;
1UMR DIATHEC EA 7294, Centre Européen d'Etude du Diabète,
2Service de Chirurgie Maxillo-Faciale, 3Departement of Endocrinolgy,
Diabetes, Metabolic Diseases, Hôpitaux Universitaires de Strasbourg,
Strasbourg, France.

Background and aims: Classically, islets infusion is performed
through the portal vein. However, the hepatic site is the theater
of inflammatory reactions which destroys almost half of the graft.
Therefore, alternative sites have been investigated such as the
omentum. It presents a lot of advantages among them high vascu-
larization, respect of the first hepatic passage, and high malleable
space. Nevertheless, injection of a liquid preparation is not feasible
due to its anatomical conformation and a support has to be used.
Previous results showed that culture islets in a hard fibrin scaffold
can improve islet viability, but its transplantation as roll-up in the
omentum results in no graft function, probably due to the lack of
oxygen supply in the scaffold. To improve oxygenation of the
graft, injection within the tissue with a technique derived from
esthetic surgery could be used. The aim of this study was to test
this technique using plasma hydrogels as carrier for islet transplan-
tation in omentum in order to combined scaffold and recipient site
benefices.
Materials and methods: Diabetic Lewis rats (glycaemia > 5g/L, and c-
peptidemia <150pM), were under insulin treatment (3UI/day delivered
using an insulin pellet) during 4weeks after diabetes confirmation in order
to reach an optimal weight (around 250g) for the graft. Pumps were
retrieved at time of transplantation. Just before transplantation, 2300
IEQ were mixed with cellulose-based hydrogel alone (HPMC) or supple-
mented with Lewis plasma (HPMCPlasma), then loaded in a syringe with
a specific atraumatic needle and injected in the omental tissue (n=8).
Classical hepatic transplantation (Liver) was realized as control of islet
graft efficiency (n=6). Metabolic study is ongoing and combined analyses
of weight, glycemia, c-peptidemia and IpGTTs. Results are expressed
±SEM, ANOVA was realized and p-value <0.05 were considered
significant.
Results: Glycaemia decreased significantly in all groups after graft (t0d
Liver: 5.57±0.07, HPMC: 5.31±0.20g/L, HPMC Plasma: 5.215±0.14g/L
and t7d, Liver: 2.26±0.42g/L, HPMC: 2.34±0.40g/L, HPMC Plasma:
2.00±0.33g/L (p<0.05 t0 vs t7)). A significant c-peptide increase is ob-
served during the time; (t0d Liver: 53.67±21.48pM, HPMC: 60.00
±18.76pM, HPMC Plasma: 60.75±20.25pM and t7d Liver: 881.11
±149.87pM, HPMC: 796.65±121.84pM, HPMC Plasma: 1063.331
±127.53pM (p<0.05 t0 vs t7)). HPMC plasma preserved the graft with
higher c-peptide values and lower glycaemia than other conditions.
IpGTT profiles shown a good graft function in all groups, AUC of
HPMC Plasma group was lower that the two other groups (Liver: 341.5
±43.08, HPMC: 351.8±16.91, HPMC Plasma: 335.15±51.98).
Conclusion: This study is a proof of concept of the feasibility of an intra-
tissular graft in the omental site, and the power of plasma on islet function.
Results showed that grafts are functional, with an advantage for HPMC
plasma graft. Intra-omental islet graft is therefore a seductive alternative to
hepatic graft, as it can integrate support beneficial for islet survival and
function and can avoid danger of hemorrhages created by intra-portal
infusion.
Supported by: Region Alsace
Disclosure:A. Schaschkow: None.
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Effects of human pancreatic ductal cells co-transplanted with islets in
graft outcome
S. Marín1, E. Estil·les1,2, C. García1,2, N. Tellez1,2, M. Nacher1,2, E.
Montanya1,2;
1IDIBELL, University Hospital of Bellvitge, University of Barcelona,
2CIBERDEM, Barcelona, Spain.

Background and aims: Islet transplantation restores normoglycemia
in type 1 diabetic patients, but with time hyperglycemia usually
recurs. The cellular composition of the transplanted islet cell prep-
aration is important in the outcome of the graft. Acinar cell con-
tamination has been shown to have a negative impact, but the role
of pancreatic ductal cells is not well established. Ductal cells
produce tissue factor and cytokines that may be detrimental to
islet survival. However, they also secrete angiogenic and growth
factors that could improve islet survival and engraftment. In vitro
studies have suggested both beneficial and negative effects of
ductal cells on islets, but the effects have not been directly inves-
tigated in vivo. The aim of this study was to investigate the effect
of human pancreatic ductal cells on experimental human islet
transplantation.
Materials andmethods: Pancreases of cadaveric organ donors were
processed for islet isolation and the exocrine fraction was collect-
ed and dispersed into single cells. Ductal cells were purified by
magnetic cell sorting with CA19.9 antibody and cultured in sus-
pension for 3 days. Pancreatic ductal cells clustered into
pancreatospheres. Isolated human pancreatic islets were used for
transplantation and in vitro experiments. 1) Transplantation exper-
iments: 800 human islets, a suboptimal beta cell mass, (Tx Group,
n=9) and 800 human islet + 600 pancreatospheres (Co-Tx Group,
n=9) were transplanted under the kidney capsule of immunodefi-
cient nude mice. Diabetes was induced by repeated low-dose
streptozotocin injections. Blood glucose was measured to deter-
mine the metabolic evolution, and beta and endocrine non beta
cell mass was evaluated. 2) In vitro experiments islets were cul-
tured alone or with pancreatospheres (Group 1: 100 islets, Group
2: 100 islets + 75 pancreatospheres, Group 3: 100 islets + 225
pancreatospheres) (n=5) for 48 hours to determine the effects of
ductal cells on beta cell survival (TUNEL) and function (glucose-
stimulated insulin secretion) (GSIS) (basal: 2.8 mM; stimulated:
20 mM).
Results:Normoglycemia was maintained in 67% of mice transplanted
with 800 human pancreatic islets, whereas only 33% of co-
transplanted mice remained normoglycemic after 30 days of follow
up. Beta cell mass was 26% lower in grafts of co-transplanted mice
(p=ns), and the ratio beta/endocrine non-beta cell mass was signifi-
cantly decreased in co-transplanted mice (Tx Group: 2.05 ± 0.18, Co-
Tx Group: 1.35 ± 0.15; p<0.01). After 48 hours in culture, beta cell
apoptosis was similar (Group 1: 0.73± 0.31%; Group 2: 0.68±0.31%,
Group 3: 0.68±0.38%), and GSIS and insulin content were lower in
islets co-cultured with pancreatospheres, but differences were not sig-
nificant: GSIS (stimulated index): Group 1: 7.42±1.39; Group 2: 5.74
±1.43; Group 3: 5.76±2.31; Insulin Content: Group 1: 220±59.3 ng
INS/μg DNA, Group 2: 201±49.6 ng INS/μg DNA, Group 3: 159
±40.6 ng INS/μg DNA.
Conclusion: Human pancreatic ductal cells had a negative impact on
the metabolic evolution and grafted beta cell mass in islet transplan-
tation. In vitro co-culture experiments with islets and pancreatic duc-
tal cells did not reveal changes in beta cell apoptosis and GSIS was
not significantly reduced. The study of grafts in the initial days after
transplantation may contribute to better understand the effects of pan-
creatic ductal cells in islet transplantation.
Supported by: ISCIII (14FIS030), AGAUR (2015FI_B 00093),
CIBERDEM. FEDER
Disclosure:S. Marín: None.
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Human adipose tissue-derived stem cells enhance survival and func-
tion of grafted islets in co-transplanted diabetic mice
B.-J. Kim, K. Kwak, P. Yeon ho, Y. Eom, K. Kim;
Gachon University, School of Medicine, Incheon, Republic of Korea.

Background and aims: Pancreatic islet transplantation is a feasible treat-
ment option to cure Type 1 diabetes. But there were some barriers like defi-
ciency of islet supply due to shortage of pancreas and immune-mediated islet
destruction after transplantation. Stem cells are considered as a substitutive
tool to overcome the barriers. Multipotent adipose tissue-derived stem cells
(ADSCs) are abundant in the human body and can differentiate into insulin-
producing cells and improve engraftment and protection of donor islets when
transplanted together. For these reasons, we evaluate the potentials of co-
transplantation of human ADSCs (hADSCs) with mice pancreatic islets lead-
ing in the survival and function of grafted islets in diabetic animal model.
Materials andmethods:Mice pancreatic islets obtained from 10week old
male C57BL/6 mice were infused into the renal capsule of streptozotocin
induced diabetic recipients. The recipients were randomized into four
groups: normal control, diabetes with 300 islets transplantation, diabetes
with 200 islets and 2x105 hADSC cells co-transplantation and diabetes
with 200 islets transplantation. We checked body weight, glucose and se-
rum insulin. Also, we performed immunofluorescence staining for insulin,
BrdU and human chromosomal marker in islet transplanted kidney.
Results:Mice that were transplanted with 200 islets alone exhibited failed
to ameliorate hyperglycemia. In contrast, mice transplanted with 200 islets
and 2x105 hADSC cells exhibited significantly improved blood glucose
levels, and achieved normoglycemia like normal control and 300 islet
transplanted group. Also, insulin and BrdU was well stained in transplan-
tation section in kidney.
Conclusion: In this study, we have demonstrated that co-transplantation
of hADSCs with pancreatic islets improved glucose profile and islet func-
tion and survival in STZ induced diabetic mice. The protocol of stem cell
islet co-transplantation may open the window of opportunity to allow
more successful islet transplantation and could have a significant clinical
impact on the treatment of T1D.

Disclosure:B. Kim: None.
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Induction of immune tolerance site under the skin by agarose rods
with cyclic peptide and islets transplantation into the sites
R. Kuwabara1,2, H. Iwata1;
1Institute for Frontier Medical Sciences, 2Graduate School of
Engineering, Kyoto University, Japan.

Background and aims: Clinical islet transplantations still have some
serious problems to be solved. Because immunosuppressive drugs, which

are used to prevent graft rejection, might compromise ability to resist
infection and increases probability of onset of cancer, a method to trans-
plant islets without immunosuppressive drugs has been desired. In current
islet transplantation, islets are transplanted in to the liver via portal vain,
but liver is not suitable site for islet transplantation. Especially, high effi-
cient methods to differentiate islets from induced pluripotent stem cells or
embryo-stem cells (quasi-islets) were reported, and those methods will be
applied to treat diabetic patients in near future. It is difficult to deny the
possibility of tumor formation by contaminated undifferentiated cells,
when quasi-islets are transplanted into the liver. A subcutaneous site is
suitable for islet transplantation, because the graft can be observed by
various methods and easily removed under local anesthesia. There are
few reports for success of islet transplantation under the skin. Islet cannot
survive under the skin due to insufficient oxygen, because vascular den-
sity is scarce in the subcutaneous site.
Materials and methods: In this study, we prepared pre-vascularized and
immune tolerance sites under the skin for islet transplantation. A solution of
4.5% (w/v) agarose was collected in a tube and induced gelation on room
temperature. The agarose gel rods was cut into rods of 4 mm in diameter
and 25 mm in length, frozen overnight and dried under reduced pressure.
The SEK-1005, cyclic peptide to be known as TGFβ1 inducer, solution in
ethanol was applied onto the freeze- dried agarose rod. After volatilization
of ethanol, saline was dropped onto the agarose rod. Recipient ACI rats
were rendered diabetic with an intraperitoneal injection of a streptozotocin
(STZ) solution. An agarose rod with SEK (SEK- rod) was implanted into
each of the two dorsal subcutaneous sites of the STZ treated ACI rat. Upon
removal of the rods at day 10, 1500 islets isolated from F344 were
transplanted into the two dorsal SEK-treated pockets, respectively. Blood
glucose levels were monitored to see the graft function.
Results: SEK- rods were implanted into the dorsal subcutaneous sites of
the STZ treated ACI rat for 10 days, and vascularization was induced at the
subcutaneous site. By transplanting F344 islets into the site formed with
SEK- rods, the blood glucose levels reversed to normal levels about 10 days
after transplantation, and 8 of 10 diabetic ACI rats with 3000 F344 islet
demonstrated stable normoglycemia for a long period (Figure. 1).
Conclusion: These results indicated that the implantation of SEK- rods
under the skin can successfully construct vascularized immune tolerance
sites. This method would have a potential to form a suitable site for
allogeneic islet transplantation without immunosuppressive drug.

Disclosure:R. Kuwabara:Grants; Grant-in-Aid for Scientific Research on
Innovative Areas “Nanomedicine Molecular Science” (No. 2306) from the
Ministry of Education, Culture, Sports, Science, and Technology of Japan.
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Dipeptidyl peptidase-4 inhibitor LAF-237 improves glucose tolerance
and expends graft beta cell mass in diabetic mice transplanted with a
sufficient number of islets
J.-H. Juang1,2, C.-H. Kuo1, C.-Y. Chen1, C.-W. Kao1, C.-T. Chen3;
1Division of Endocrinology and Metabolism, Chang Gung Memorial
Hospital, 2Department of Medicine, College of Medicine, Chang Gung
University, Taoyuan, 3Division of Biotechnology and Pharmaceutical
Research, National Health Research Institutes, Miaoli, Taiwan.

Background and aims: Dipeptidyl peptidase-4 (DPP-4) inhibitors in-
crease circulating levels of glucagon-like peptide-1 and glucose-
dependent insulinotropic polypeptide which promote β-cell proliferation
and survival. This study tested if DPP-4 inhibition with LAF237 is ben-
eficial for diabetic recipients with a marginal or sufficient number of
islets.
Materials and methods: We syngeneically transplanted 150 or 300
C57BL/6 mouse islets under the kidney capsule of each inbred
streptozotocin-diabetic mouse, and then treated recipients with or without
LAF237 (10 mg/kg, po) for 6 weeks. Before and after transplantation,
recipients’ blood glucose, body weight and intraperitoneal glucose toler-
ance test (IPGTT) were measured. At 6 weeks, the grafts were removed to
determine insulin content and β-cell mass.
Results: In mice transplanted with 150 islets, blood glucose levels
decreased in both groups after transplantation, but there were no
significant differences between two groups. The area under the
curve (AUC) of IPGTT at 2, 4 and 6 weeks were comparable
between the LAF237-treated group and controls. Both groups ex-
hibited increased body weights over time, but the differences be-
tween two groups were not significant. At 6 weeks after transplan-
tation, the graft insulin content and β-cell mass of grafts were not
significantly different between LAF237-treated group and controls.
In mice transplanted with 300 islets, blood glucose levels decreased
in both groups after islet transplantation, but there were no signif-
icant differences between two groups. The AUC of IPGTT at 4 and
6 weeks was lower in the LAF237-treated group than controls
(28720 ± 1780 vs. 34840 ± 2136 mg-min, p=0.033 and 26330 ±
1748 vs. 33340 ± 2125 mg-min, p=0.015, respectively). Both
groups exhibited increased body weights over time, but the differ-
ences between two groups were not significant. At 6 weeks after
transplantation, the insulin content of grafts was not significantly
different between LAF237-treated group and controls. However,
LAF237-treated group had more graft β-cell mass than controls
(0.53±0.09 vs. 0.31±0.06 mg, p=0.043).
Conclusion: Our results indicate posttransplant LAF237 treatment im-
proves glucose tolerance and expands graft β-cell mass in diabetic recip-
ients transplanted with a sufficient number of islets.
Supported by: CMRPG1A0541-2
Disclosure: J. Juang: None.
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Continuous blood glucose monitoring in a rat model of islet
transplantation
A.J.F. King, A.L. Austin, M. Nandi, J.E. Bowe;
Diabetes Research Group, King's College London, UK.

Background and aims: Rodent models of diabetes are often used in pre-
clinical islet transplantation studies. In most studies, blood glucose is
measured daily and often the time-point is not reported. The aim of this
study was to measure blood glucose continuously in a rat model of islet
transplantation to assess blood glucose excursions in the night when the
rats are active and are feeding.
Materials and methods: Three male Lewis rats were implanted
intraperitoneally with state of the art continuous glucose telemetry
devices with blood glucose measured in the descending aorta in

accordance with manufacturer’s instructions. Following complete
recovery from surgery blood glucose monitoring started, with re-
cordings taken every 10 seconds. After five days of baseline mea-
surements the rats were injected with 65mg/kg streptozotocin
(STZ) to induce diabetes. Five days later, 2000-3000 Lewis rat
islets were implanted under the kidney capsule and animals were
maintained for a further 14 days. Each rat generated 207355 in-
dividual blood glucose measurements, and as such for purposes of
statistical analysis mean blood glucose concentrations for each day
(7am-7pm) and night cycle (7pm-7am) were calculated.
Results: In the non-diabetic state, the mean difference in blood glu-
cose concentrations between day and night was minimal (day: 6.9
±0.6 mmol/l vs night: 7.2±0.7 mmol/l, p=0.764, t-test. Mean day-
night difference: 0.42±0.1mM). After STZ injection, rats became
hyperglycaemic (>20 mmol/l) within 13-22h and day to night blood
glucose excursions increased (day: 24.7±2.8 mmol/l vs night: 33.0
±4.8 mmol/l; mean excursion: 8.3±1.2 mmol/l, p<0.0001 vs pre-
STZ, t-test. Data within 5 hours of an insulin injection were exclud-
ed). After transplantation, two rats showed improved blood glucose
concentrations but day vs night glucose excursions were still signif-
icant (day time mean of 10.5 mmol/l and 11.0 mmol/l vs night mean
of 14.6 mmol/l and 14.8 mmol/l respectively, p<0.0001 vs respective
mean day glucose concentrations, t-test. Mean excursion: 3.8 mmol/l
and 4.2 mmol/l respectively). The graph below shows the trace of
one of these rats. The third rat remained hyperglycaemic and showed
substantial day vs night glucose excursions, similar to that seen after
STZ-treatment (mean day blood glucose: 25.2 mmol/l vs night blood
glucose 38.1 mmol/l, p<0.0001, t-test. Mean excursion 12.0 mmol/l).
Conclusion: During basal conditions, differences in mean blood
glucose concentrations between the night and day are minimal in
male Lewis rats. In an islet transplantation model, blood glucose
excursions during the night are significantly pronounced after STZ
administration. Despite the improvement in glycaemic control fol-
lowing transplantation, the significant night time glucose excur-
sions persist. This may lead to an over-estimation of the efficacy
of an intervention, as most researchers measure blood glucose
during the day. The data also highlights the importance of consis-
tent glucose monitoring time-points both within a study and when
comparing studies.

Supported by: DSI
Disclosure:A.J.F. King: Non-financial support; Blood glucose monitor-
ing probes were provided by Data Sciences International.
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Intrapancreatic injection of human mesenchymal stem/stromal cells
ameliorated hyperglycaemia in diabetes mice via regulating macro-
phages polarisation
N. Murai1,2, H. Ohtaki3, M. Izumizaki2, K. Honda3, F. Otsuka1, S.
Nagasaka1;
1Division of Diabetes, Metabolism and Endocrinology, Showa University
Fujigaoka Hospital, Yokohama City, 2Department of Physiology,
3Department of Anatomy, Showa University School of Medicine,
Showa University School of Medicine, Tokyo, Japan.

Background and aims: Transplantation of human mesenchymal
stem/stromal cells (hMSCs) has been used to alleviate hyperglycemia of
Type 1 diabetes mellitus (T1DM). However, effective treatment regimens
and underlyingmechanisms are still unclear.We compared the therapeutic
effect of intrapancreatic (ipan) or intravenous (iv) injection of hMSCs on
mice with streptozotocin (STZ)-induced T1DM. Furthermore, we evalu-
ated macrophage activation to determine the underlying mechanisms.
Materials and methods: Adult C57/BL6 mice were injected with STZ
(115 mg/kg, i.p.) to induce T1DM. Seven days later, hMSCs (1 million
cells per mouse), provided by healthy donors, or vehicle, were adminis-
tered to hyperglycemic mice (220-500 mg/dL) by either ipan or iv (into
the jugular vein) injections. Some mice were given hMSCs again by ipan
at 28 days. The other T1DM mice were treated with fluorescence-labeled
hMSCs by ipan or iv injections to observe the distribution of cells in the
body and tissues. During experimental periods, non-fasting blood glucose
(BG) levels were measured in a time-dependent fashion. Blood and
pancreases were subjected to measure blood insulin levels and to the
histological examination, when the animals were sacrificed.
Results: Before STZ treatment, mean BG levels were 169 ± 4 mg/dL.
Seven days after STZ treatment, the levels increased to 317±12 mg/dL.
The BG levels in vehicle-injected animals were further increased and kept
at approximately 400 mg/dL during the experimental periods. Iv-hMSCs
injection temporarily, but insignificantly decreased BG levels. By con-
trast, ipan-hMSCs injection decreased significantly the BG levels to 280
mg/dL or less. By in vivo tracing of fluorescence signals of hMSCs, the
mice treated with ipan-hMSCs injection displayed greater fluorescence
signals in the subphrenic left lateral abdomen which fitted closely with
pancreas, and the signals were hard to observe 14 days after the injections.
In the pancreas, the fluorescence signals were mainly recognized in inter-
lobular spaces of the pancreas, but not in peri-region of endocrine glands.
Multiple ipan-hMSCs injections further decreased the BG levels to 233 ±
26 mg/dL at 56 days [p<0.01, vs vehicle treatment (416 ± 34 mg/dL)]. In
these mice, blood insulin levels, pancreas weight, and the density of
pancreatic insulin positive cells were improved. Immunostaining with
pan-macrophage marker Iba1 and M2 type macrophage marker CD206
in the pancreases with ipan-hMSCs injection showed that hMSCs treat-
ment decreased Iba1 positive cells in endocrine pancreas. Moreover, the
hMSCs treatment increased number of CD206-positive cells.
Conclusion: These results suggested that ipan-hMSCs injection in T1DM
mice displayed greater hypoglycemic effect than iv one. Moreover, ipan-
hMSCs injection might contribute to modulate macrophages polarization
as the one of the underlying mechanisms.
Disclosure:N. Murai: None.
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GRP44 inhibition improves islet function and survival in human islet
xenografted mice
M. SörhedeWinzell1, E.-M. Andersson1, C. Priest2, S. Abadpour3, S.W.
Schive3, T. Rydén-Bergsten1, D.M. Smith1, S. Skrtic1, B. Tyrberg1, H.
Scholz3;
1Cardiovascular andMetabolic Diseases, Innovative Medicines and Early
Development Biotech Unit, AstraZeneca, Mölndal, Sweden, 2Discovery
Sciences, AstraZeneca, Alderley Park, UK, 3Department of Surgery, Oslo
University Hospital, Norway.

Background and aims: GPR44 is a receptor for prostaglandin D2

(PGD2) that is highly expressed in human beta cells but with unknown
function. The aim of this study was to investigate the role of the PGD2-
GPR44 axis in human islet function and survival in vitro and in vivo.
Materials and methods: Human islets (from Prodo Labs) were cultured
for 24 h with a stable PGD2-analogue (15(R)-15-methyl-PGD2) or cyto-
kines (IL-1β, IFNγ and TNFα) with and without addition of a specific
GPR44 antagonist (AZ compound, 1 or 10μM). Apoptosis wasmeasured
as caspase 3/7 activity by luminescence. In parallel experiments, PGD2

secretion and glucose-stimulated insulin secretion (GSIS) were measured
after culture of human islets for 24 h in 5.8 or 22.2 mM glucose with and
without IL-1β (20 ng/ml) or a GPR44 antagonist (10μM). Islets were
analyzed for mRNA expression of GPR44 and enzymes in the pathway
producing PGD2 (COX1,COX2, L-PGDS). The in vivo effect of GPR44
inhibition was investigated by transplanting a suboptimal human islet
graft under the kidney capsule to alloxan diabetic NMRI nu/nu mice.
Mice (n=8/group) were dosed orally twice daily with the GPR44 antago-
nist (50mg/kg) or with vehicle, starting at the day of transplantation and
continued for 16 days. Blood glucose was monitored regularly and human
C-peptide at day 2 and 16. At termination, the islet graft was harvested
and analyzed for insulin and TUNEL immunofluorescence staining.
Results: The specific GPR44 antagonist significantly reduced apoptosis
(caspase 3/7 activity by luminescence) in human islets in response to
PGD2 (19.7±3.2 vs.9.9±0.8 RLU, p<0.01) and to cytokines (17.2±1.6
vs. 10.5±1.2 RLU, p<0.05). Secretion of PGD2 was increased in response
to high glucose (518±29 vs. 902±101 pg/ml, p<0.01) and to cytokines
(6150±650 pg/ml, p<0.0001). This correlated with increased mRNA ex-
pression of COX2 at high glucose (~10-fold, p<0.001) and in combina-
tion with IL-1β (~200-fold, p<0.001), while GPR44 and L-PGDS were
reduced after incubation with IL-1β (p<0.01 for both). Incubation of
human islets with a GPR44 antagonist for 24 h partly restored high
glucose-induced impairment in GSIS. Administration of the GPR44 an-
tagonist for 16 days to diabetic nu/nu mice transplanted with a suboptimal
human islet graft resulted in increased human C-peptide levels (379±80
pM vs. 804±145 pM at day2 and 16, respectively, p<0.001) compared to
vehicle (297±55 pM vs. 97±23 pM at day 2 and 16, respectively).
Apoptotic cells within the islet graft, detected using TUNEL staining,
were low and showed no difference between the vehicle and the treatment
group. However, the insulin area was significantly increased by the treat-
ment (98.3±10.8 vs. 37.5 ±5.9 μm2/graft, p<0.001).
Conclusion: Human islets produce and secrete PGD2 in response to a
diabetic milieu in vitro resulting in apoptosis and impaired GSIS.
Inhibition of GPR44 improved human islet survival and function both
in vitro and in vivo. We conclude that GPR44 antagonism may be bene-
ficial to islet survival following transplantation of human islets.
Disclosure:M. SörhedeWinzell: Employment/Consultancy; Several au-
thors are employees at AstraZeneca.

406
Effect of glycaemic control on exendin-based beta cell mass
quantification
M. Buitinga, W.A. Eter, C. Frielink, L. Claessens-Joosten, D. Bos, M.
Brom, M. Gotthardt;
Department of Radiology and Nuclear Medicine, RadboudUMC,
Nijmegen, Netherlands.

Background and aims: Targeting of the glucagon-like peptide-1 re-
ceptor (GLP-1R) with radiolabeled exendin, a GLP-1R agonist, is an
attractive approach to determine the beta-cell mass (BCM).
Intravenous injection of 111In-exendin, followed by SPECT imaging
was demonstrated as a promising strategy to quantify BCM in the
pancreas of healthy and diabetic subjects, as well as in islet trans-
plants. It was reported that chronic hyperglycemia reduces GLP-1R
expression. Hence, the effect of glycemic control on exendin-based
BCM quantification remains to be elucidated. Here, we investigated
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the effect of chronic hyperglycemia on 111In-exendin uptake in dia-
betic mice with intramuscular islet transplants.
Materials and methods: Syngeneic transplantations of 200 islets were
performed in the calf muscle of alloxan-induced diabetic C3H mice.
Glycemic state was regulated using insulin pellets. Three groups of gly-
cemic state were analyzed; 4 weeks of normoglycemia (NG, blood glu-
cose levels 25mM, n=6), and 2 weeks of normoglycemia followed by four
weeks of hyperglycemia (NGHG, n=6). Mice were injected intravenously
with 15 MBq of 111In-exendin and scanned 1h post-injection by SPECT.
Exendin uptake was determined by autoradiography and was normalized
for insulin area. Data were presented as mean±SEM.
Results: Islet grafts were clearly visualized by SPECT in all recip-
ient groups. Tracer uptake was significantly influenced by glycemic
state with an accumulation of 19.0 ± 1.6 counts/insulin area for the
NG mice and 7.5 ± 2.0 and 9.1 ± 1.3 for the HG and NGHG mice,
respectively (p<0.01, ANOVA with a bonferroni correction for mul-
tiple group comparisons, figure). Despite this two-fold reduction in
tracer accumulation, tracer uptake linearly correlated with insulin
area (Pearson’s Correlation Coefficient r for NG= 0.75, HG= 0.95
and NGHG=0.82).
Conclusion: Our results indicate that exendin uptake is influenced
by glycemic control. The observation that tracer uptake linearly
correlates with insulin area, regardless of glycemic control, indi-
cates that BCM quantification using exendin is a valid technique
provided that tracer uptake will be corrected for the glycemic state
of the subject. At the moment we are investigating whether tracer
uptake can be restored when glycemic control is re-established
after a period of chronic hyperglycemia. These results have sig-
nificant clinical implications for the interpretation of exendin
scans in subjects with poorly controlled diabetes.

Disclosure:M. Buitinga: None.
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407
Manipulating Kras signalling alters endocrine differentiation by
changing cell cycle length during mouse embryonic pancreas
development
N.A.J. Krentz, A. Branch, F.C. Lynn;
University of British Columbia, Vancouver, Canada.

Background and aims: The composition and final function of the
adult pancreas is dependent on the precise control of the prolifer-
ation and differentiation of progenitor cells. During early mamma-
lian pancreas development, the Pdx1+Cpa1+ tip multipotent pro-
genitor cells give rise to exocrine, endocrine and ductal cells,
while the trunk Pdx1+Cpa1- cells are fated to only the endocrine
and ductal lineages. Recent work in our laboratory demonstrated
that the cell cycle length increases 1.5-fold between embryonic
day (E)11.5 and E13.5 and that this is due to a specific increase
in the length of the G1 phase of the cell cycle. Moreover, the G1-
length of the Pdx1+Cpa1- bipotent trunk progenitor cells, from
which Ngn3+ endocrine progenitors arise, is significantly longer
than the tip cells, suggesting G1 lengthening is required for Ngn3
activation.
Materials andmethods:To investigate the importance of cell cycle length
in the formation of Ngn3+ endocrine progenitors, the KrasLSL-G12D mouse
model was used. Embryos heterozygous for this allele have only one func-
tional copy of Kras (KrasLSL) while Pdx1-Cre+; KrasLSL-G12D/wt mice have
a single amino acid mutation resulting in constitutively active Kras signal-
ing in all pancreatic cells (KrasG12D).
Results: As Kras is upstream of many signaling pathways involved in
regulating cell division, the effect of altering Kras signaling on the cell
cycle was first investigated by injecting pregnant dams with thymidine
analog 5’-Ethynyl-2’-deoxyuridine (EdU) for 3.5 hours to label dividing
cells and the proportion of EdU+ progenitor cells was quantified using
immunofluorescence. In Pdx1+ epithelium at E12.5, the proportion of
EdU+ cells was reduced to 0.32±0.04 (n=6) in the KrasLSL model com-
pared to 0.45±0.03 (n=6) in littermate controls, suggesting that loss of one
allele of Kras is sufficient to reduce the number of cells in S phase and
lengthen the G1 phase. Consistently, the proportion of EdU+ multipotent
progenitors was significantly reduced to 0.45±0.03 in KrasLSL compared
to wild type littermates (0.75±0.07 EdU+ cells) and the proportion of
EdU+ bipotent progenitors was reduced to 0.28±0.04 compared to wild
type controls (0.39±0.02 EdU+ cells). Interestingly, increasing Kras sig-
naling using KrasG12D did not significantly increase the proportion of
EdU cells in any of the progenitor populations. Neither model of altered
Kras signaling resulted in significant differences in number of nuclei,
Pdx1+ or Sox9+ cells, or changed the proportion of multipotent to
bipotent progenitor cells. To investigate the consequences of preventing
S-phase transition and lengthening the G1 phase by manipulating Kras
signaling, the number of Ngn3+ endocrine progenitors was quantified at
E13.5. Compared to control, the number of Ngn3+/Sox9+ trunk epithelial
cells was significantly increased 1.18±0.01 fold in KrasLSL and was re-
duced 0.58±0.03 fold in KrasG12D, suggesting the manipulating cell cycle
length during mouse pancreas development can affect endocrine cell
formation.
Conclusion: Manipulating Kras signaling during pancreas development
alters the length of the G1 phase of the cell cycle leading to significant
changes in endocrine cell formation, supporting the hypothesis that the
cell cycle directly regulates progenitor cell differentiation. This has im-
portant implications for producing functional insulin-producing cells from
human embryonic stem cells and implies that cell cycle progression and
differentiation are incompatible.
Supported by: JDRF, CFRI
Disclosure:N.A.J. Krentz: None.
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408
Dpy30 is essential for pancreas and endocrine progenitor cell
specification
S.A. Campbell1,2, B.G. Hoffman1,2;
1Cell and Developmental Biology, University of British Columnia,
2Surgery, Child and Family Research Institute, Vancouver, Canada.

Background and aims: Pancreas development begins at embryonic day 9
(E9) with expression of Pdx1, Sox9 and Cpa1 in multipotent progenitor cells
capable of generating acinar, duct and endocrine cell lineages. Around E12.5,
the branching pancreas epithelium is differentiated into “tip” precursors that
lose Sox9 andmaintain Cpa1 expression, and bipotent “trunk” precursors that
lose Cpa1 and maintain Sox9 expression. At E14.5, the “tip” precursors
specify to Cpa1-positive exocrine progenitors, and the “trunk” precursors
specify to Sox9-positive duct progenitors, or Ngn3-positive endocrine pro-
genitors. This process, as well as the further differentiation of progenitors to
mature duct, acinar, and endocrine islet cell types, requires the appropriate
activation of a cascade of different regulatory factors. However, exactly how
these factors are activated during pancreas development is largely unknown.
The Trithorax group (TrxG) complexes are chromatin remodelers that pro-
mote gene activation by catalyzing histone H3 lysine 4 methylation, and we
hypothesized that these complexes are necessary for the activation of factors
critical to progenitor cell specification during pancreas development.
Materials and methods: To test our hypothesis, we targeted the TrxG
core protein Dpy30 that is essential for full activity of all TrxG complexes.
For this, we generated pancreas (Pdx1-Cre) and endocrine (Ngn3-Cre)
Dpy30 knock-out mice and examined the role of Dpy30 in pancreas
and endocrine progenitor specification using these mice.
Results: In Pdx1-Cre:Dpy30flox/flox mice (Dpy30pko), Cpa1-positive
Sox9-negative “tip” precursors are prematurely specified, and are dimin-
ished in number. Instead, many cells at the tips fail to downregulate Sox9,
or to maintain Cpa1 expression. Consistent with this, the number of acinar
cells generated at E18.5 is significantly reduced in Dpy30pko mice.
Further, many of the generated acinar cells appear to have an immature
phenotype, or a phenotype reminiscent of cells undergoing acinar-to-ductal
metaplasia. Dpy30pko pancreata have a 50% reduction in Ngn3-positive
cells (n=3, p<0.05) suggesting the ability of Sox9-positive bipotent precur-
sors to be specified to the endocrine lineage is also impaired. At E18.5, the
number of insulin-positive β-cells and glucagon-positive α-cells is de-
creased by ~80% (n=3, p<0.001), and not surprisingly, Dpy30pko mice
are diabetic prior to weaning (n=7, p<0.01). In contrast, the number of duct
cells appears to be expanded in Dpy30pko mice. Meanwhile, in Ngn3-
Cre:Dpy30flox/flox mice (Dpy30nko), the relative number of α-cells is
increased at the expense of the number of β-cells, and multi-hormonal cells
are relatively frequent, indicating that islet cell type specification is im-
paired. The islets in these mice also show morphological defects, and the
mice become hyperglycemic (n=5 p<0.01) by seven weeks of age, suggest-
ing their islet cells have failed to reach functional maturity.
Conclusion: These results suggest that the core TrxG complex protein
Dpy30 is essential for differentiation of pancreas progenitors into endo-
crine and exocrine, but not duct, cell lineages, and is further required for
normal endocrine lineage-specification and maturation.
Supported by: CIHR, CFRI Canucks for Kids Fund, BC Transplant
Training Program
Disclosure:S.A. Campbell: None.

409
Neural crest cells are required for autonomic innervation of the en-
docrine pancreas
Y.H.C. Yang, D.Y.R. Stainier;
Department of Developmental Genetics, Max Planck Institute for Heart
and Lung Research, Bad Nauheim, Germany.

Background and aims: Autonomic innervation has been implicated as
an important modulator of pancreas development and glucose

homeostasis. Despite efforts to determine the role of sympathetic/
parasympathetic nerves, whether innervation directly controls endocrine
development and function remains controversial. Our current study fo-
cused on the characterization of innervation dynamics during endocrine
pancreas development and maintenance.
Materials andmethods:The zebrafish is well suited for the in vivo study
of islet development with time-lapse imaging and has several advantages
over other vertebrate models, including rapid embryogenesis, transparen-
cy during embryonic and early larval stages, and high regenerative capac-
ity. Innervation studies in rodents and humans have been limited to spe-
cific snapshots in time and depth of the tissue, not allowing one to capture
the temporal and three-dimensional spatial interactions that define the
dynamic nature of innervation as the endocrine pancreas develops and
matures. With reporters labelling specific neuronal and endocrine cells,
we determined how innervation is initiated during embryonic pancreas
development using time-lapse confocal microscopy. The use of two-
photon laser ablation allowed for further analysis of key neurons poten-
tially involved in signalling to the endocrine cells.
Results: Pancreatic islet innervation has been observed in human and
mouse with differences in the extent of innervation and specific cell types
that are innervated. Our studies in zebrafish revealed that parasympathetic
innervation of the endocrine pancreas begins early in development, prior
to fusion of the dorsal and ventral pancreatic buds. Neural crest cells
immediately adjacent to the primary endocrine cell cluster are involved
in recruitment of the vagal nerve. A dense network of islet innervation
was observed by four days post fertilization, as nerve extensions towards
the secondary islets begin to develop. Sympathetic nerves from the celiac
ganglion were seen at five days post fertilization. Interestingly, in the
absence of the vasculature, the density of islet innervation remained un-
changed, suggesting that the initial establishment of islet innervation can
occur independently of islet vascularization.
Conclusion: Our study on innervation dynamics in zebrafish helps elu-
cidate the cellular interactions involved in the establishment of islet inner-
vation. Further studies on the signalling molecules and downstream
mechanisms mediating cell recruitment and migration are underway.
The results of this research can have a major impact on our understanding
of pancreatic innervation dynamics, signalling, and function.
Supported by: Postdoctoral fellowships from HFSP, CIHR, and EMBO
Disclosure:Y.H.C. Yang: None.

410
Defining the role played by GPR56 in regulating islet mass and beta
cell proliferation
O.E. Olaniru1, S. Giera2, X. Piao2, P.M. Jones1, S.J. Persaud1;
1Diabetes Research Group, Division of Diabetes and Nutritional
Sciences, King's College London, UK, 2Division of Newborn Medicine,
Children's Hospital and Harvard Medical School, Boston, USA.

Background and aims:We have identified that GPR56, an adhesion G-
protein-coupled receptor (GPCR) that is activated by the extracellular
matrix protein collagen III, is the most abundant GPCR in human islets.
Its function in islets remains elusive, but previous studies have shown that
GPR56 is important in the proliferation of neural stem cells and it is highly
enriched in endocrine progenitor cells. The aim of this study was to
identify its role in β-cell proliferation and islet size using GPR56 knock-
out (KO) mice, and MIN6 β-cells in which GPR56 was overexpressed.
Materials and methods: GPR56 expression in mouse and human pan-
creas was determined by fluorescence immunohistochemistry. Age-
matched GPR56 WT and KO littermates underwent intraperitoneal glu-
cose tolerance tests and mice at postnatal days 9 and 56 (P9, P56) were
given BrdU intraperitoneally. Islet size and proliferating β-cells were
quantified in fixed, immunostained (BrdU/insulin and Ki67/insulin) pan-
creas samples, and insulin content of isolated islets was determined by
radioimmunoassay. MIN6 β-cells were transfected with plasmid
encoding full length GPR56, after which β-cell proliferation and
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apoptosis were determined by BrdU-ELISA and caspase-Glo 3/7 assay
respectively.
Results: GPR56 was expressed by mouse and human islets, where it co-
localised to insulin-expressing β-cells. Studies with GPR56 KO mice indi-
cated that deletion of GPR56 did not affect mouse body weight (WT: 23.5
±0.8g; KO: 23.9±1.2g n=7, p>0.2). There was a trend of mild glucose intol-
erance in adult male and female KO mice (AUC: WT vs KOmales: 1,749.4
±126.8 vs 1,976.6±173.3; females: 1,166.9±60.7 vs 1,254.4±61.9), but there
was no difference in islet insulin content (ng/islet, WT: 103.8±18.6; KO:
101.6±5.5, n=7, p>0.2). Islets in pancreas sections from adult (P56) KOmice
were smaller than those from age-matched WT mice (μm2, WT: 10,870
±1,579; KO: 7,053±2,697) and this was more pronounced at P9 (μm2,
WT: 4,154±358; KO: 2,485±316, p=0.001). The number of β-cells actively
replicating in the cell-cycle was significantly greater in the P9 WT islets
compared to those from P9 KO mice (Ki67+ β-cells/islet, WT: 3.17±0.41;
KO: 1.79±0.36, p=0.01). Transient transfection of 1.2μgGPR56 plasmid into
MIN6 β-cells resulted in a 20 fold increase in GPR56 expression compared
to non-transfected cells and overexpression of GPR56 in MIN6 cells stimu-
lated β-cell proliferation (absorbance, basal: 0.47±0.03, +12ng GPR56: 0.44
±0.02, +1.2μg GPR56: 0.55±0.02, n=8, p<0.05) and reduced apoptosis (cas-
pase 3/7 luminescence, basal: 112,666±7,439, +12ng GPR56: 104,283
±5,164, +1.2μg GPR56: 81,281±4,415, n=4, p<0.05).
Conclusion: This study provides insight into mechanisms by which the
extracellular matrix protein collagen III may interact with islets to regulate
β-cell function. Our data indicate that GPR56 is expressed by mouse and
human islet β-cells, and they support a role for this adhesion GPCR in
islet mass regulation as a consequence of increased β-cell proliferation
and decreased apoptosis.
Supported by: Commonwealth scholarship; EFSD Albert Renold Travel
Fellowship
Disclosure:O.E. Olaniru: None.

411
The E3 SUMO ligase PIASy regulates the transcriptional factor ac-
tivity and stability of hepatocyte nuclear factor 1- alpha
A. Kaci1,2, H.E. Rusaas2, P.R. Njølstad1,3, L. Bjørkhaug1,4, I. Aukrust1,2;
1KG Jebsen Center for Diabetes Research, Department of Clinical Science,
University of Bergen, 2Center for Medical Genetics and Molecular
Medicine, 3Department of Pediatrics, Haukeland University Hospital,
4Department of Biomedicine, University of Bergen, Bergen, Norway.

Background and aims:Hepatocyte nuclear factor 1 alpha (HNF-1A) is a
transcription factor regulating the expression of several liver- and
pancreas-specific genes. Mutations in HNF1A are associated with
Maturity- Onset Diabetes of the Young (MODY3). The post-
translational regulation of HNF-1A may be important in the development
of diabetes disease. Since SUMOylation is a post-translational regulatory
mechanism previously shown to modify key proteins in glucose metabo-
lism, the aim of this study was to investigate the relevance and function of
HNF-1A SUMOylation in target cells.
Materials and methods: In vitro SUMOylation of HNF-1A was per-
formed after expression and [35S] Met- labeling by the TnT® T7 Quick
Coupled Transcription/Translation System. HNF-1A SUMOylation in
HeLa and HEK293 cells was assessed by transfection with constructs
encoding proteins of the SUMOylation cascade, followed by immunopre-
cipitation and SDS-PAGE/immunoblotting. Effect of SUMOylation on
the transcriptional activity of HNF-1A was investigated in MIN6 beta-
cells by a Luciferase reporter assay system in the presence/absence of
constructs of the SUMOylation cascade. Moreover, effect of
SUMOylation on HNF-1A protein stability was investigated by cyclo-
heximide treatment in HEK293 cells. Furthermore, the interaction be-
tween fluorescently labeled PIAS1 and HNF-1A recombinant proteins
was assessed by MicroScale Thermophoresis analyses.
Results: In this study we find that HNF-1A is SUMOylated both in vitro
and in cellulo. Moreover, the level of SUMOylation is increased in the

presence of PIASy. Further, in MIN6 beta-cells, HNF-1A transactivation
on the rat albumin promoter was reduced in the presence of SUMO-1,
Ubc9 (E2) and PIASy. Furthermore, PIASy increased HNF-1A expres-
sion and protein stability. A direct interaction between HNF-1A and
PIAS1 was confirmed by MicroScale Thermophoresis analyses.
Conclusion: SUMOylation of HNF-1A represents a novel post translation-
al regulatory mechanism affecting HNF-1A transcriptional activity. The
relevance ofHNF-1ASUMOylation and PIAS interaction on the regulation
of beta-cell genes and insulin secretion, however, is presently unknown.
Supported by: KG Jebsen Foundation and the Norwegian Diabetes
Association
Disclosure:A. Kaci: None.

412
Transgenic pigs with green fluorescent protein-labeled pancreatic be-
ta cells
E. Kemter1, M. Schäfer2, C. Cohrs3, Y. Ivashchenko2, K. Steinmeyer2,
M. Schuster4, A. Wünsch1, M. Kurome1, B. Kessler1, V. Zakhartchenko1,
M. Löhn2, J. Seissler4, S. Speier3, A.M. Schulte2, E. Wolf1;
1Chair for Molecular Breeding and Biotechnology, GeneCenter, LMU
München, 2Diabetes R&TM, Sanofi-Aventis, Frankfurt, 3Paul
Langerhans Institute Dresden, 4Diabetes Centre, Medical Clinic, LMU
München, Germany.

Background and aims: Rodent models with fluorescently labeled beta-
cells in islets enabled in vivo monitoring of beta-cell development and
provided important insights into islet biology. However, extrapolation of
findings in rodents to humans is sometimes hampered by major species
differences in beta-cell physiology. As an alternative to rodents, islets
from pigs might be more useful to study beta-cell biology. Furthermore,
xenotransplantation of porcine islets is even seen as a realistic option for
the future treatment of type 1 diabetic patients with labile metabolic con-
dition. We have generated transgenic pigs by somatic cell nuclear transfer
(SCNT) that express green fluorescent protein (eGFP) under the control of
the porcine insulin gene promoter. Offspring of two founder animals with
high and intermediate levels of beta-cell specific eGFP expression were
used to characterize the functionality of such transgenic pig islets.
Materials and methods: INS-eGFP transgenic pigs were generated by
SCNT and founder animals were analyzed for reporter gene expression.
Two founders, one with high and one with intermediate level of beta-cell
specific eGFP expression were successfully reproduced by SCNT to set up
breeding lines. Neonatal islet cell clusters (NICCs) from F1 offspring were
characterized i) in vitro in glucose-stimulated insulin secretion (GSIS) as-
says and ii) in vivo bymonitoring of NICCmaturation, engraftment as well
as restoration of normoglycemia after transplantation into diabetic mice.
Results: INS-eGFP transgenic pigs exhibited eGFP expression specifically
in islet beta-cells: eGFP was neither detected in glucagon positive alpha-
cells nor in somatostatin positive delta-cells as demonstrated by double-
immunofluorescence analyses. However, the F0 transgenic founder pigs
differed in their eGFP expression intensity. Breeding lines were set up from
two founders, one with high and one with intermediate transgene expres-
sion level. The GSIS stimulation index (SI; insulin at 15 mMGlc/insulin at
3 mM Glc) of NICCs from transgenic (tg) F1 animals were similar as in
NICCs from wild-type (wt) littermates (3.4 vs. 3.1; n=4 per genotype, 8
replicates each). In addition to, augmentation of insulin secretion by the
sulfonylurea glimepiride (100 nM) was comparable between tg and wt
islets (SI at 3 mM Glc: wt 3.1, tg 3.7; SI at 15 mM Glc: wt 6.8, tg 6.9,
each compared to insulin secretion at 3 mM Glc without glimepiride).
In vivo monitoring of transplanted tg NICCs in the anterior eye chamber
of NODscid mice demonstrated engraftment of NICCs and maturation of
beta cells. Further, transplanted transgenic NICCs in a streptozotocin-
induced diabetic mouse were able to restore normoglycemia.
Conclusion: eGFP transgene expression in pig beta-cells under the pig
INS promoter did not influence the functionality of porcine islets.
Therefore, INS-eGFP transgenic pig islets might be a novel valuable tool
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for studying porcine beta-cell biology and enable efficient and specific
FACS sorting of beta-cells. Further, they are highly suitable for monitor-
ing and optimizing conditions of NICCmaturation in culture as well as for
in vivo imaging of transplanted islets.
Supported by: Sanofi-Aventis
Disclosure:E. Kemter: Other; support by Sanofi-Aventis.

413
Beta-arrestin2 expression levels control insulin induced-nuclear ex-
clusion of FOXO1 in mouse pancreatic beta cells
M.A. Ravier, S. Costes, N. Linck, A. Varrault, M. Leduc, S. Dalle, G.
Bertrand;
Institut de Genomique Fonctionnelle, Montpellier, France.

Background and aims:We have recently reported that the scaffold pro-
tein β-arrestin2 (ARRB2) is required for insulin signaling and pancreatic
β-cell mass plasticity. The autocrine action of insulin, through the activa-
tion of the PI3K/Akt cascade, has been shown to be critical for the main-
tenance of normal pancreatic β-cell mass, notably by the phosphorylation
of the transcription factor FOXO1 leading to its nuclear exclusion. The
aim of our study is to investigate the molecular mechanisms by which
ARRB2 contributes to insulin signaling in mouse pancreatic β-cells.
Materials and methods: Experiments were performed using islets iso-
lated from wild-type, Arrb2+/+, Arrb2-/- that were either 4- or 12-month-
old, but also from prediabetic (7-week-old) and diabetic (12-week-old)
db/db mice. Islets were exposed to 100nmol/l insulin for 10 min.
Expression levels, phosphorylations or subcellular distributions of pro-
teins were measured by western blot or immunocytochemistry.
Results: In Arrb2-/- mouse β-cells, insulin-induced phosphorylation of Akt
was reduced by 70% (p<0.001) and the nuclear exclusion of FOXO1 was
suppressed (p<0.001). By contrast the re-expression of ARRB2 in Arrb2-/-
β-cells, using an adenovirus encoding ARRB2-GFP, completely restored the
nuclear exclusion of FOXO1 induced by insulin (p<0.001). ARRB2 is
known to recruit Src to allow a full insulin-induced Akt activation in liver.
In mouse islets, Src inhibition using PP2 reduced by 70% (p<0.05) the
phosphorylation levels of Akt and completely suppressed the nuclear exclu-
sion of FOXO1 (p<0.001) induced by insulin, indicating that not only
ARRB2 but also Src is required for an efficient insulin signaling in mouse
β-cells. The islet ARRB2 expression levels were found to be significantly
downregulated in diabetic db/dbmice. By contrast, ARRB2 expression levels
were found to be upregulated in islets from prediabetic db/db mice or in aged
animals (12-month-old). The upregulation was associated with an enhance-
ment of the insulin signaling and an increase in large islet number in 12-
month-old animals compared to 4-month-old animals. By contrast in 12-
month-old Arrb2-/- mice, insulin was still unable to exclude FOXO1 from
the nucleus, unless ARRB2 was adenovirally reintroduced.
Conclusion:Our study highlight a newmolecular mechanism involved in
the insulin signaling, where ARRB2 and Src are both required to induce a
full Akt activation and FOXO1 nuclear exclusion. A change in ARRB2
expression levels in aging, prediabetic or diabetic states might be an
important contributor to the modulation of insulin signaling and pancre-
atic β-cell mass plasticity.
Disclosure:M.A. Ravier: None.

414
The hypervascularisation of islets in type 2 diabetes is not mediated
by angiopoetin-2
K. Maedler1, P. Shah1, N. Lueschen1, A. Ardestani1, J. Olerud2, P.-O.
Carlsson2;
1Centre for Biomolecular Interactions, University of Bremen, Germany,
2University of Upsala, Sweden.

Background and aims: Changes in the islet vasculature have been im-
plicated in the regulation of β-cell survival and function during the

progression to type 2 diabetes (T2D). Failure of the β-cell to compensate
for the increased insulin demand in obesity eventually leads to diabetes; as
result of a complex interplay of genetic and environmental factors (e.g.
ongoing inflammation within the islets) and impaired vascular function.
The Angiopoietin/Tie (Ang/Tie) angiogenic systemmaintains vasculature
and is closely related to organ inflammation and angiogenesis. In this
studywe aimed to identify whether the vessel area within the islets change
in diabetes and whether such changes would be triggered by the Tie-
antagonist Ang-2.
Materials and methods: Immunohistochemical and qPCR analyses to
follow islet vascularization and Ang/Tie levels were performed in human
pancreatic autopsies and isolated human and mouse islets. The effect of
Ang-2 was assessed in β-cell-specific Ang-2 overexpressing mice during
high fat diet (HFD) feeding.
Results: Islet vessel area was increased in autopsy pancreases from pa-
tients with T2D. The vessel markers Tie-1, Tie-2 and CD31 were upreg-
ulated in mouse islets upon HFD feeding from 8 to 24 weeks. Ang-2 was
transiently upregulated in mouse islets at 8 weeks of HFD and under
glucolipotoxic conditions (22.2 mM glucose/ 0.5 mM palmitate) in vitro
in human and mouse islets, in contrast to its downregulation by cytokines
(IL-1β, IFN- and TNF-α). Ang-1 on the other hand was oppositely
regulated, with a significant loss under glucolipotoxic condition, a trend
to reduce in islets from patients with T2D and an upregulation by cyto-
kines. Modulation of such changes in Ang-2 by its overexpression or the
inhibition of its receptor Tie-2 impairedβ-cell function at basal conditions
but protected islets from cytokine induced apoptosis. In vivo, β-cell-
specific Ang-2 overexpression in mice induced hypervascularization un-
der normal diet but contrastingly led to hypovascularized islets in re-
sponse to HFD together with increased apoptosis and reduced β-cell
mass.
Conclusion: Islet hypervascularization occurs in T2D. A balanced ex-
pression of the Ang1/Ang2 system is important for islet physiology.
Ang-2 prevents β-cell mass and islet vascular adaptation in response to
HFD feeding with no major influence on glucose homeostasis.
Supported by: ERC
Disclosure:K. Maedler: None.

Diabetologia (2016) 59 (Suppl 1):S1–S581 S203



PS 020What can we learn from human
islets?

415
The lincRNAGAS5 is highly-enriched in human pancreatic islets and
is involved in glucocorticoid-mediated inhibition of insulin secretion
J.K. Ofori1, J. Fadista2, L. Groop3, L. Eliasson1, J.L.S. Esguerra1;
1Islet Cell Exocytosis, Dept. of Clinical Sciences, Lund University,
Malmö, Sweden, 2Dept. of Epidemiology Research, Statens Serum
Institut, Copenhagen, Denmark, 3Diabetes and Endocrinology, Dept. of
Clinical Sciences, Lund University, Malmö, Sweden.

Background and aims: Analysis of RNA-seq data from 89 human pan-
creatic islet samples reveals the expression of 493 long intergenic non-
coding RNA (lincRNA) genes, in which the Growth Arrest-Specific 5
(GAS5) is the most abundantly expressed. Previous studies in HeLa cells
have shown GAS5 to interact with the glucocorticoid receptor (GR) in a
dexamethasone dependent-manner. The diabetogenic effect of glucocor-
ticoids (GCs) is widely recognized, for instance in steroid-induced diabe-
tes mellitus. This led us to investigate the potential role of GAS5 in GC-
induced dysfunction in human pancreatic islets and insulin-secreting hu-
man beta cell line.
Materials and methods: Previous human islets RNA-seq data (N=89)
were used to analyze lincRNA expression. GAS5 knock-down (GAS5
KD) was done in human EndoC-BH1 cells and islets using LNA-
gapmeRs (Exiqon). The cells and islets were treated with 2 uMdexameth-
asone (DEX) with or without the GR inhibitor RU486, for 24/48 hours
prior to stimulation with 20/16.7 mM glucose or 500 μM IBMX. Gene or
protein expression levels were determined by qPCR or western blot, re-
spectively. Insulin secretion and content were determined using ELISA
(Mercodia). Apoptosis was assayed using a cell death detection kit
(Roche) and validated by measuring the cleaved caspase-3.
Results: Co-expression analyses between GAS5 and all expressed tran-
scripts in human pancreatic islets revealed significant negative correla-
tions with beta cell transcription factors PDX1 and NKX6-1, and the
exocytotic gene SYT13. We attained 70% knock-down of GAS5 in the
EndoC-BH1 cells, leading to 30% decrease in the expression of PDX1
(n=4, p< 0.01) and 40% decrease in SYT13 (n=4, p< 0.05) at the protein
level. We also observed reduction in both mRNA (n=3, p< 0.05) and
protein expression of GR ( n=4, p< 0.01), and ~80% increase in mRNA
expression of the serum- and glucocorticoid-regulated kinase 1 (SGK1)
(n=3, p<0.01) upon GAS5 knock-down. GAS5 KD resulted in increased
apoptosis, and lead to ~30% reduction in insulin secretion upon glucose
stimulation (n=3; p<0.001) and IBMX treatment (n=3; p<0.05) without
significant difference in insulin content. In EndoC-BH1 cells, DEX re-
duced the expression of GAS5 (~20%, n=4, p< 0.01), PDX1 (~90%, n=4,
p< 0.001), NKX6-1 (~90%, n=4, p< 0.001) and SYT13 (~40%, n=4, p<
0.001) at mRNA level with corresponding 25% reduction in insulin se-
cretion (n=4, p< 0.01). Furthermore, similar to GAS5 KD, we observed
decreased expression in GR and increased expression of SGK1 upon
DEX treatment. DEX combined with RU486 resulted in partial or com-
plete recovery of aforementioned gene expression levels and insulin se-
cretion. In human islets, 48hrs in DEX resulted in 60% reduction of
insulin secretion (n=2), while GAS5 KD reduced insulin secretion by
~30% (n=1).
Conclusion: The lincRNA GAS5 is highly-enriched in the human pan-
creatic islets and negatively-correlated with genes important for beta cell
function (PDX1, NKX6-1 and SYT13). Here we showed that the
glucocorticoid-induced dysfunction in both EndoC-BH1 cells and human
islets may be acting through GAS5-mediated transcriptional regulation of
the GR itself and other important beta cell genes potentially regulated by
glucocorticoids.
Supported by: SRC, APF and Diabetesfonden
Disclosure: J.K. Ofori: None.
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Thrombospondin 1 protects beta cells from proinflammatory cyto-
kines through MANF induction
D.A. Cunha1, M. Bugliani2, P. Marchetti2, D.L. Eizirik1, M. Cnop1;
1ULBCenter for Diabetes Research, Université Libre de Bruxelles, Belgium,
2Department of Endocrinology and Metabolism, University of Pisa, Italy.

Background and aims: Progressive autoimmune β-cell destruction leads
to type 1 diabetes. Novel approaches that preserve β-cell mass might rep-
resent new disease-modifying therapies. Thrombospondin 1 (THBS1) is a
secreted glycoprotein. In other tissues THBS1 modulates the ATF6 path-
way of the endoplasmic reticulum (ER) stress response and binds mem-
brane receptors. THBS1-/- mice have glucose intolerance and impaired
glucose-stimulated insulin release. We have recently observed that
THBS1 promotes β-cell survival under lipotoxic conditions by upregulat-
ing the antioxidant stress response. In this study we examined whether
THBS1 regulates proinflammatory cytokine-induced β-cell death.
Materials and methods: Apoptosis was evaluated using nuclear dyes,
mRNA expression by qPCR, and protein expression/phosphorylation by
Western blot. Gene silencing and overexpression were achieved by RNA
interference and adenoviral vectors, respectively. All data shown are
based on 3-5 independent experiments.
Results: Treatment with the proinflammatory cytokines interleukin 1β (IL)
plus interferon γ (IFN) reduced THBS1 protein expression in human islets by
74±10% (p<0.05) and in clonal ratβ-cells by 75±6% (p<0.05). THBS1 knock-
down (by 80±3%) sensitized rat β-cells to IL+IFN-induced caspase 3 activa-
tion (by 2.1±0.4 fold, p<0.05) and apoptosis (from 25±2% to 48±2%, p<0.05),
while its overexpression (by 18±1-fold) was protective (decreased caspase 3
cleavage by 64±4%, p<0.05 and apoptosis from 24±2% to 18±2%, p<0.05).
This was confirmed in human islet cells, where THBS1 silencing potentiated
(from32±4% to 42±4%, p<0.05) and overexpression reduced cytokine toxicity
(from 30±5% to 20±5%, p<0.05). Conditioned medium from THBS1-
overexpressing cells was not cytoprotective suggesting that intracellular
THBS1 (but not its secreted form) is protective. We next characterized the
molecular pathways involved in THBS1-mediatedβ-cell survival. The antiox-
idant and ER stress responses and the anti-apoptotic proteins BCL-2 andBCL-
XL were not changed by THBS1 gain- or loss-of-function. Interestingly, IL+
IFN reduced expressionofmesencephalic astrocyte-derivedneurotrophic factor
(MANF, by 60±7%, p<0.05), an anti-apoptotic ER protein recently shown to
be deficient in NOD mouse islets. THBS1 overexpression partially prevented
MANF degradation (from 0.56±0.07 in cells infected with control adenovirus
to 0.94±0.06 in THBS1-overexpressing cells, p<0.05). MANF silencing per se
(by 53±3%, p<0.05) sensitizedβ-cells to IL+IFN (apoptosis from20±1% to 30
±2%, p<0.05). The protection conferred by THBS1 overexpression was lost in
MANF depleted cells. Silencing of the pro-apoptotic BCL-2 protein BIM fully
protectedβ-cells from THBS1 deficiency (IL+IFN-induced apoptosis from 31
±1% in THBS1 silenced cells to 11±1% in THBS1/BIM siRNA transfected
cells, p<0.05), identifying BIM as the final downstream apoptosis effector.
Conclusion: THBS1 prevents MANF degradation, thus orchestrating an
anti-apoptotic response during exposure to proinflammatory cytokines.
These data indicate that THBS1 protects β-cells against apoptosis in-
duced by lipotoxicity and cytokines by different mechanisms, and suggest
that induction of the THBS1-MANF pathway may be an interesting ther-
apeutic target for type 1 diabetes.
Supported by: T2DSystems EU H2020 and FNRS
Disclosure:D.A. Cunha: None.

417
Dynamic profiling of insulin secretion and ATP generation in isolated
human and mouse islets reveals differential glucose sensitivity
A. Pingitore, G. Huang, P. Choudhary, S. Persaud;
Diabetes Research Group, Division of Diabetes&Nutritional Sciences,
King's College London, UK.

Background and aims: Murine islets represent a valid and extensively
used model to study endocrine pancreas physiology in mammals, but
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somemorphological and functional differences exist betweenmouse (MI)
and human islets (HI). The aim of this study was to compare the glucose
concentration-dependence of elevations in ATP and dynamic insulin se-
cretion in MI and HI and evaluate the expression and role of glucose
transporters (GLUTs) in these functional responses.
Materials and methods: Islets were isolated from CD1 mice (male, 8
weeks, 25-28g) and from heart beating organ donors (6 male, 2 female, 44
±4 years, 28±1 BMI) by collagenase digestion. Dynamic insulin secretion
was assessed by perifusion (40 islets per chamber) and radioimmunassay,
and islet ATP levels were measured by luminescence assay (5 islets per
well). Expression of GLUTs by islets was evaluated by semi-quantitative
western blotting (WB) and the effects of GLUT1 inhibition on insulin
secretion and ATP were determined using the specific inhibitor STF-III.
Results: Profiling of dynamic insulin secretion indicated that HI had a
left-shifted glucose concentration dependency compared to MI. Perifused
HI challenged with incremental glucose concentrations from 2mM (basal)
to 20mM, showed elevated insulin release at 3.5mM glucose (231±32%
basal; p<0.0001) and reached maximum secretion at 7.5mM glucose (322
±87% basal) without further increase at 10 or 20mM glucose (330±42%
and 352±10% respectively, p≥0.2 vs 7.5mM glucose).Only 2 of the 8
batches of HI tested showed further potentiation at 10 and 20mM glucose
(420±11% and 525±12% basal, respectively). The HI insulin secretory
profile was accompanied by glucose-dependent elevations in ATP pro-
duction (% basal at 3.5, 5, 7.5, 10 and 20mM glucose: 149±11%; 131
±12%; 158±13%; 160±9%; 198±12%, n=7, p<0.01). In parallel experi-
ments perifused MI showed maximum glucose-induced secretion at
20mM glucose in all batches tested (540±72% basal, p<0.01), despite
elevations in ATP being detected at glucose concentrations as low as
5mM (187±15% basal, p<0.05), with a stable plateau from 7.5 to
20mM glucose (220±14%, p<0.05). WB of purified HI lysates revealed
high expression of GLUT1 and GLUT3, with very little GLUT2, while
GLUT2 was the predominant isoform in isolated MI. The use of 5μM
STF-III to inhibit GLUT1 activity in HI resulted in inhibition of glucose-
induced ATP synthesis (ATP luminescence units, 2mM glucose: control,
8.0±0.5*105, +STF-III, 7.8±0.1*105; 7.5mM glucose: control, 1.3
±0.2*106, +STF-III, 1.0±0.1*106, p<0.05) and it also impaired, but did
not abolish, glucose-induced insulin secretion (3.5mM glucose: control,
229±55% basal, +STF-III: 236±3.1%; 5mM glucose: control, 393±67%
basal, +STF-III: 275±18%; 7.5mM glucose: control, 479±100% basal,
+STF-III 280±21% basal, p<0.001).
Conclusion: The in vitro dynamic glucose responsiveness of isolated HI
in the range of 3.5-7.5mM glucose is consistent with the circulating glu-
cose concentrations in humans, while the right-shifted profile in MI re-
flects the elevated basal and stimulated blood glucose concentrations in
mice. The expression of low KmGLUT1/3 in HI and high KmGLUT2 in
MI also fits with human and rodent physiology. Inhibition of GLUT1
activity in HI did not completely inhibit glucose-induced ATP generation
or insulin secretion, suggesting that both GLUT1 and GLUT3 are re-
quired for appropriate glucose transport in HI.
Disclosure:A. Pingitore: None.

418
Reversibility of human beta cell functional damage induced by gluco-
lipotoxic conditions
M. Suleiman1, L. Marselli1, M. Bugliani1, B. Rady2, S. Lee2, L.
Norquay2, I. Bakaj2, D. Campani1, U. Boggi1, F. Filipponi1, A. Pocai2,
P. Marchetti1;
1University of Pisa, Italy, 2Janssen Research & Development United
States, Philadelphia, USA.

Background and aims: Prolonged exposure of beta cells (Bc) to in-
creased concentrations of glucose and/or certain free fatty acids (palmitate
in particular) is associated with reduced glucose-stimulated insulin secre-
tion (GSIS) and increased Bc death, possibly contributing to the onset and
progression of type 2 diabetes (T2D). In the present study we performed a

comprehensive assessment of the effects of several different gluco-
lipotoxic conditions (GLTc) on GSIS from human islet Bc and evaluated
whether Bc functional damage induced by GLTc may be reversible.
Materials and methods: Isolated islets (Ii) were prepared from the pan-
creas of 33 non-diabetic organ donors (age: 73±2.5 yrs, mean±SE; M/F:
12/21; BMI: 24.7±0.6 Kg/m2) by collagenase digestion and density gra-
dient purification, and then cultured for 2 days in the presence or absence
(3 to 6 different Ii preparations per condition) of 0.5 mM palmitate (P),
11.1 mM glucose (g), 22.2 mM glucose (G), 0.5 mM palmitate+11.1 mM
glucose (P+g), 0.5 mM palmitate+22.2 mM glucose (P+G), 1.0 mM pal-
mitate+oleate, (1:2, P+O), 1.0 mM palmitate+oleate+11.1 mM glucose
(P+O+g) and 1.0 mM palmitate+oleate+22.2 mM glucose (P+O+G).
Acute GSIS (at 3.3 and 16.7 mM glucose) was assessed basally (Bas),
after 2 days (2d) of incubation with GLTc and following additional 4 day
culture in normalmedium (wash-out,WO). Control Ii (Ctrl) were cultured
in normal medium (with 5.5 mM glucose). Statistical analysis was per-
formed by the Student’s t-test or the ANOVA test followed by the
Bonferroni correction.
Results: Overall, acute insulin release from Ii at Bas in response to 3.3
and 16.7 mM glucose was 53.4±3.2 and 154.9±11.7 μU/ml (n: 33,
p<0.01), corresponding to an insulin stimulation index value (ISIv) of
3.1±0.19. No significant change in GSIS occurred during the study period
with Ctrl, g, P+O and P+O+g. However, ISIv declined significantly at 2d
with P, G, P+g, P+G and P+O+G, due to either increased (at 3.3 mM
glucose) and/or reduced (at 16.7 mM glucose) insulin release.
Interestingly, statistically significant improvements of insulin release were
observed after WO vs 2d with P, G and P+g (with GSIS results similar to
those at Bas), whereas no significant difference of WO vs 2d was found
with P+G and P+O+G.
Conclusion: These results show that, at our experimental conditions: 1)
several of the tested GLTc had deleterious effects on GSIS from human
Bc, depending on the type and concentration of the stressors and their
combinations; and 2) reversal of Bc functional derangement occurred
after removal of some the damaging GLTc. The assessment of the molec-
ular features associated with these changes might allow better prevention
and treatment of T2D through protective interventions on the Bc.
Supported by: Janssen Research & Development, LLC
Disclosure:M. Suleiman: None.

419
Biphasic electric coupling of islets determines secretion profile
M. Raoux1, E. Bertin1, A. Pirog2, R. Perrier1, D. Bosco3, B. Catargi4, D.
Cattaert5, S. Renaud2, J. Lang1;
1UMR CNRS 5248, Université de Bordeaux, 2UMR CNRS 5218,
Bordeaux Aquitaine INP, Bordeaux, France, 3Dépt. Physiologie &
Métabolisme, Université de Genève, Switzerland, 4Hôpital St André,
5UMR CNRS 5287, Université de Bordeaux, Bordeaux, France.

Background and aims: Islets secrete insulin upon stimulation in a bi-
phasic and oscillatory pattern, and both are disturbed early in type 2
diabetes. β-cell coupling and signal propagation are important features
but we still do not understand the biphasic nature of secretion. Limited
time resolution of methods used (<1 Hz), use of complex algorithms to
explore coupling with inherent risk of bias, as well as supra-physiological
glucose/hormone levels have hampered understanding. Moreover de-
tailed high-resolution analyses of these kinetics have not been performed.
We have therefore investigated the relation between the 2 phases on ex-
tracellular multi-electrode arrays by high-resolution long-term recordings.
This approach takes advantage of β-cell specific signals, the slow poten-
tials (SPs), that directly reflect multicellular coupling and avoids use of
external algorithms.
Materials and methods: SPs from mouse and human islets were record-
ed at 10 kHz with high-density arrays of electrodes (5-15 electrodes per
islet). Changes in their frequencies, amplitudes and synchrony were
analysed with MC_Rack and Matlab softwares.
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Results: SPs occur at a sub-second frequency, are glucose-dependent
(EC50 7.2 mM) and disapear in absence of coupling. Concomitant re-
cording via extracellular electrodes and intracellular sharp electrodes at
different positions within an islet confirm that SPs are integrative signals
generated by short depolarization bursts (≤1 s) and their amplitude reflects
the degree of coupling. Raising glucose from 3 to 8.2 mM, the frequency
of SPs increases during the first 10 min from 0 to 0.77±0.07 Hz, ampli-
tudes are small (52±1 μV) and signals are poorly synchronized (correla-
tion-based measure of SP timing reliability). This indicates activities of
multiple independent units. After a subsequent lag phase (5-8 min) char-
acterized by a very reduced activity, SPs synchronize with a concomitant
increase in amplitude (147±23 μV) and decrease in frequency (0.47±0.02
Hz). Finally, after prolonged exposure to 8.2 mMglucose (≥60min), large
oscillations appear (periods 4.2±0.5 and 5.4±0.6 min in murine and hu-
man) similar to insulin secretion. If directly after the 1st phase glucose
was reduced to 3 mM for 5 min and raised subsequently to 8.2 mM, again
sequential 1st and 2nd phases were observed. This indicates an obligatory
passage through the 1st phase. GLP-1 (10 pM) differentially affects the 2
phases. Preliminary data demonstrate that whereas maximum frequency
and amplitude of the 1st phase were unaltered, duration of its peak was
reduced by 2/3. In contrast, during the 2nd phase frequency was reduced
(from 0.45 to 0.25 Hz) and amplitudes increased considerably (from 130
to 230 μV) leading to very prominent pulses.
Conclusion: High resolution and multisite recordings at physiological
glucose/hormone levels provide direct analysis of electric signaling/
coupling during 1st and 2nd phase. The presence of a 1st phase seems
to be obligatory. This phase is reduced by GLP-1, which may reflect
indirect action of the incretin via other cell-types, whereas the 2nd phase
is considerably potentiated. As SPs are upstream of exocytosis, it is the
biphasic shape of this integrative signal that dictates the secretion profile.
Supported by: ANR ISLETCHIP
Disclosure:M. Raoux: None.

420
Relationship between intra-pancreatic fat content and beta and alpha
cell mass in humans with and without diabetes
R.Murakami1, Y. Saisho1, K. Kou1, S. Sato1, Y. Watanabe1, M. Kitago2,
Y. Kitagawa2, T. Yamada3,4, H. Itoh1;
1Department of Internal Medicine, 2Department of Surgery, 3Department
of Pathology, Keio University School of Medicine, Tokyo, 4Department
of Pathology, Saitama Medical University, Japan.

Background and aims: It has been reported that ectopic fat deposits in
pancreas induce beta cell apoptosis in vitro and in vivo studies of rodents,
called lipotoxicity hypothesis. Whereas some human studies have shown
that pancreatic fat content is associated with decreased beta cell function
by imaging assessment such as ultrasonography, CT and MRI. However,
effect of ectopic fat in pancreas on beta cell mass (BCM) remains unclear.
The aim of this study was to clarify the effects of intra-pancreatic fat on
beta and alpha cell mass in humans with and without diabetes.
Materials and methods: We analyzed human pancreas at autopsy from
72 Japanese non-diabetic adults (group of NDM-1; age 47 ± 11 years,
body mass index (BMI) 24.1 ± 5.0 kg/m2, HbA1c 5.5 ± 0.6% (mean ±
S.D)) and pancreas samples from 99 diabetic and non-diabetic adults who
underwent pancreatic surgery (NDM-2; n = 50, age 64 ± 14 years, BMI
22.5 ± 2.7 kg/m2, HbA1c 5.6 ± 0.5%, DM; n = 49, age 67 ± 9 years, BMI
21.9 ± 3.5 kg/m2, HbA1c 7.8 ± 1.6%). Pancreatic sections were stained
for insulin or glucagon and hematoxylin, and fractional beta (BCA) or
alpha cell area (ACA) was measured, respectively. Fractional intra-
pancreatic fat area (PFA) was also quantified by using imaging software.
In addition, we evaluated the density of islets, islet size, scattered beta
cells (a cluster of three or fewer beta cells in acinar tissue), insulin-positive
duct cells and beta cell replication.
Results: Although the PFA varied among the individuals (range 0.01-
7.29%), there was no difference in PFA between NDM-1 and NDM-2

groups (1.01 ± 1.44% vs. 0.79 ± 0.77%, P = 0.28). In NDM-1, PFAwas
significantly correlated with age (r = 0.37, P = 0.001) but not correlated
with HbA1c or BMI. In NDM-2, PFA was correlated with neither age,
HbA1c nor BMI, but tended to be positively correlated with BMI (r =
0.24, P = 0.10). In DM, BCA was significantly decreased compared to
NDM-2, but there was no significant difference in PFA between the
groups (1.14 ± 1.34% vs. 0.79 ± 0.77%, P = 0.12). In DM, PFA was
significantly correlated with BMI (r = 0.32, P = 0.03). In all groups,
PFA was not significantly correlated with BCA, ACA or the ratio of
ACA to BCA. In NDM-1 and NDM-2 groups, there was no significant
correlation between PFA and islet density, mean islet size or beta cell
turnover, while in DM group, PFA was positively correlated with mean
islet size (r = 0.37 , P = 0.01).
Conclusion: PFAwas positively correlated with age and BMI in humans.
There was no significant difference in PFA between humans with and
without diabetes. In only subjects with diabetes, PFAwas associated with
mean islet size. There was no significant association between PFA and
BCA, ACA or beta cell turnover in subjects with or without diabetes.
These findings suggest that there is little effect of fat deposits in pancreas
on beta cell mass and development of diabetes in humans.
Supported by: JDF,KGADF,15K09399 from MEXT
Disclosure:R. Murakami: None.

421
Glucotoxicity activates autophagosome formation but hampers au-
tophagy flux in human islets and INS-1(832/13) cells
A. Medina, P. Spégel, M. Fex;
Unit of Molecular Metabolism, Lund University, Malmo, Sweden.

Background and aims: The role of autophagy in β-cell dysfunction and
Type 2 Diabetes (T2D) is incompletely understood. Autophagy serves a
critical role in cellular adaptation to stress through clearance of toxic,
misfolded or accumulated proteins via lysosomal pathways. These pro-
cesses releasemacromolecules that provide an intracellular pool of energy
upon an increased metabolic demand. In fact, autophagy may be crucial
for maintaining β-cell function and survival, when cells are exposed to
metabolic stress. In view of this, the present study investigated the occur-
rence of autophagy in clonal β-cells and human islets from non-diabetic
and T2D individuals, to determine whether autophagy is deregulated in a
disease state.
Materials and methods: Dispersed human islets (4 non-diabetic and 5
T2D islet donors) and INS-1(832/13) cells (n=4) were cultured in 0.5mM
Palmitate, 30mM Glucose, or a combination of the two, for 24 hours, to
mimic gluco-, lipo- and glucolipotoxicity. To examine autophagy, we
utilized an EGFP-tagged baculoviral vector containing LC3, a marker of
autophagy and a lysosomal marker. Subsequently, treated cells were in-
fected and quantitatively analyzed by microscopy. Human islet cells were
counter-stained with insulin and glucagon to determine cell identity. To
assess effects of treatment and induction of autophagy, we measured
insulin secretion, expression of autophagy-related (ATG) genes and genes
involved in membrane fusion of autophagosomes/lysosomes.
Results: Untreated INS-1(832/13) cells showed very little signs of au-
tophagy (visualized as LC3 positive areas) while cells treated with glu-
cose, palmitate, or both, displayed an increase in LC3-positive staining.
Palmitate and the combination of palmitate and glucose induced autoph-
agy, but not to the same extent as glucose (p=0,02). In contrast, glucose
stimulation evoked a large induction of autophagosome formation but
very little fusion with lysosomes (p=0,07). Interestingly, dispersed human
islet cells from T2D islet donors displayed a similar pattern with increased
LC3-positivity (p=<0,0001), as compared to non-diabetic islet cells;
autophagosome/lysosome fusion (p=<0,0001) was rarely observed.
Expression of the autophagic/lysosomal fusion genes LAMP2 and
Syntaxin17 was upregulated after lipotoxicity but downregulated in a
glucotoxic state in INS-1(832/13) cells. Similarly, expression of
LAMP2 (p=0.014), Syntaxin17 (p=0.033) and UVRAG (p=0.00083)
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was downregulated in human T2D islets (n=144) as compared to non-
diabetic controls (n=27). Moreover, high glucose treatment markedly re-
duced expression of ATG3, ATG5, ATG7, ATG9A, ATG10 and ATG12
while palmitate increased the expression of the same genes. Glucose-
stimulated insulin secretion decreased with both glucose and palmitate
treatment.
Conclusion:Our in vitro findings, using human islets and INS-1 (832/13)
cells, indicate that glucotoxicity is a powerful activating condition for the
autophagy process. This was coupled to a hampering of autophagy flux.
In addition, glucotoxic conditions downregulated genes important for the
autophagosome/lysosome fusion, thus disabling cells to complete the au-
tophagy cycle. This suggests that deregulation of autophagy is involved in
β-cell dysfunction in T2D and that metabolic stress in pancreatic islets
may promote this negative situation. If such negative events could be
prevented or reversed, β-cell function would be sufficient to control
whole body metabolism.
Supported by: The Crafoord Foundation, The Albert Påhlsson
Foundation
Disclosure:A. Medina: None.
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Inhibition of microRNA-33 promotes beta cell proliferation and re-
duces beta cell apoptosis
B. Liu1, I. Ruz Maldonado1, C. Fernandez-Hernando2, N. Price2, M.
Zariwala3, G. Huang1, M. Zhao1, P.M. Jones1, S.J. Persaud1;
1King's College London, UK, 2Yale University, New Haven, USA,
3University of Westminster, London, UK.

Background and aims: Islet β-cells are capable of compensatory expan-
sion in response to physiological challenges such as during gestation and
obesity, and failure in this leads to the onset of diabetes. MicroRNA-33
(miR-33) belongs to a class of non-coding RNA molecules that act as
sequence-specific suppressors of their target messenger RNAs (mRNAs).
In silico prediction using TargetScan software has revealed that miR-33
targets a network of genes that are known to play key roles in regulating
β-cell expansion such as calcium-calmodulin kinase 4, insulin receptor
substrate 2, and cyclin M1. The aim of this study was therefore to inves-
tigate the role of miR-33 in maintaining functional β-cell mass.
Materials andmethods:miRNAswere isolated from isolatedmouse and
human islets using a miRNA extraction kit. Expression of miR-33 was
quantified using primers specific for human and/or mouse miR-33 with
the miScript SYBR Green PCR System and normalised to the small
nucleolar RNA RNU6B. In some experiments expression of miR-33
was suppressed by transfection of isolated mouse islets with miRIDIAN
miR-33 inhibitors. Islet cell caspase 3/7 activities were quantified using a
luminescent assay following exposure of isolated mouse islets to a cyto-
kine cocktail (1U/μl IFNγ, 1U/μl TNFα, 0.05U/μl IL-1β). MIN6 β-cell
proliferation was determined by quantifying BrdU incorporation into rep-
licating DNA using a BrdU ELISA.
Results: Human and mouse islets express miR-33 and its expression is
significantly down-regulated in islets isolated from mice with diet-
induced obesity (relative to RNU6Bx104; standard chow: 5.7±0.9; high
fat diet: 3.0±0.6; n=4; P<0.05) in which β-cell proliferation is increased
prior to the onset of a significant diabetic phenotype (BrdU positive β-
cells/total β-cells; standard chow: 3.5%±0.6%; high fat diet: 7.3%±1.0%;
n=12; P<0.05). These data suggest a potential role for miR-33 in the
negative regulation of β-cell proliferation. Transfection of mouse islets
with miRIDIANmiR-33 inhibitors caused a significant reduction in miR-
33 levels (relative to RNU6Bx104; control: 4.8±0.3; miR-33 inhibitor: 3.9
±0.1; n=2; P<0.05) and this was accompanied by decreased caspase 3/7
activities (luminescence units; control: 10,203±699; miR-33 inhibitor:
7,604±541; n=3; P<0.05), suggesting a pro-apoptotic role of this
miRNA in β-cells. miRNAs are targets for anti-depressant drugs such
as fluoxetine and, consistent with this, exposure of human islets to fluox-
etine for 72h significantly reduced miR-33 expression (relative to

RNU6Bx104; control: 0.24±0.01; 0.1μM fluoxetine: 0.12±0.01; n=3,
P<0.001). Furthermore, exposure of MIN6 β-cells and mouse islets to
fluoxetine for 72h dose-dependently increased BrdU incorporation
(OD450nm; control: 0.155±0.002; 0.1μM fluoxetine: 0.169±0.004;
1μM fluoxetine: 0.171±0.005; n=10; P<0.05) and reduced caspase 3/7
activities (luminescence units; control: 45,918±3,685; 0.1μM fluoxetine:
36,771±2,538; 1μM fluoxetine: 27,845±2,570; n=8; P<0.001).
Conclusion: These data are consistent with miR-33 being expressed by
islets and playing a pivotal role in regulating functional β-cell mass
through repression of β-cell proliferation and stimulation of apoptosis.
Inhibition of miR-33 expression by fluoxetine represent a potential novel
strategy in maintaining β-cell mass for the treatment of both type 1 and
type 2 diabetes.
Supported by: a Diabetes UK RD Lawrence Fellowship
Disclosure:B. Liu: None.
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The haem-regulated eIF2α kinase HRI promotes pancreatic beta cell
survival through modulation of the Akt/BAD and JNK pathways
M. Cito1,2, D.A. Cunha1, R.C. Bonadonna2, D.L. Eizirik1, M. Cnop1;
1ULB Center for Diabetes Research, Université Libre de Bruxelles,
Belgium, 2Division of Endocrinology, University of Parma, Italy.

Background and aims: The eukaryotic translation initiation factor 2 alpha
(eIF2α) is part of the initiation complex that drives the initiator amino acid
methionine to the ribosome, a crucial step in protein translation. Under stress
conditions and as part of the unfolded protein response (UPR), eIF2α is
phosphorylated, thereby inhibiting global protein synthesis. In parallel, there
is induction of ATF4 and CHOP that, if prolonged, may lead to cell death.
Heme-regulated eIF2α kinase (HRI) is a member of the eIF2α kinase family
that regulates protein translation under heme deficiency and oxidative stress
conditions. HRI can also activate the PI3K/Akt pathway. Our RNA sequenc-
ing data of human islets and primary rat beta cells indicated that HRI is the
most abundantly expressed eIF2α kinase family member. The aim of this
study was to identify the role of HRI in pancreatic beta cells.
Materials and methods: Gene silencing in INS-1E and primary rat beta
cells was done by siRNAs while overexpression was achieved using adenovi-
ral vectors. Apoptosis was detected using nuclear dyes. mRNA levels were
assessed by qPCR and protein expression and phosphorylation by Western
blot.
Results:HRI knockdownwith two different siRNAs (H1 andH2) in INS-1E
cells induced 10-15% apoptosis in basal condition and sensitized cells to
palmitate (from 22±1% apoptosis to 50±2% with H1 and 38±2% with H2,
p<0.05, n=4) or IL1β+IFNγ (from 17±1% to 31±3% with H1 and 29±3%
withH2, p<0.05, n=4). HRI silencing in primary rat beta cells also potentiated
cytokine-induced apoptosis (from 12±1% to 19±3%, p<0.05, n=3). HRI
deficiency did not alter expression of CHOP and ATF4, two proteins usually
regulated by eIF2α phosphorylation. HRI knockdown decreased phosphor-
ylation of Akt (by 47±9% with H1 and 57±9% with H2, p<0.05, n=4). The
phosphorylation of the Akt target BAD was also decreased (by 43±9% with
H1 and 54±8% with H2, p<0.05, n=3), which can lead to activation of this
pro-apoptotic BCL-2 protein. Overexpression of constitutively active Akt in
HRI-deficient beta cells partially rescued the cells from apoptosis (from 21
±3% to 17±1%, p<0.05, n=3), and BAD silencing fully protected HRI-
deficient cells (from 17±1% to 8±1% apoptosis, p<0.05, n=4). HRI silencing
induced JNK phosphorylation (by 60±15% with H1 and by 153±43% with
H2, p<0.05, n=3) and JNK knockdown protected cells against HRI deficien-
cy (from 15±2% to 8±1% apoptosis, p<0.05, n=8).
Conclusion: Using transcriptomic studies and gain- and loss-of-function
approaches we identified the abundantly expressed HRI as a crucial pro-
survival factor in beta cells under both basal or diabetogenic conditions.
HRI promotes beta cell survival through modulation of the Akt/BAD and
JNK pathways. HRI may thus be an interesting, potentially druggable,
target to modulate beta cell fate in diabetes.
Supported by: FO.DI.RI.-MSD 2015, Italy; EU H2020 T2DSYSTEMS
Disclosure:M. Cito: Grants; FO.DI.RI-MSD 2015, Italy, EU H2O20
T2DSYSTEMS.
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Phlda3 is a novel stress-responsive gene in beta cells that regulates
cytokine and oxidative stress-induced apoptosis
M. Bensellam1,2, R. Laybutt1;
1Diabetes and Metabolism Division, Garvan Institute of Medical
Research, Sydney, Australia, 2Pole of Endocrinology, Diabetes and
Nutrition, Université Catholique de Louvain, Brussels, Belgium.

Background and aims: Beta cell death is implicated in the loss of func-
tional beta cell mass in type 1 and type 2 diabetes, but the mechanisms are

not clear. Pleckstrin homology-like, domain family A, member 3 (Phlda3)
has been identified as a tumor suppressor in pancreatic neuroendocrine
tumors. However, its role in beta cells has not been investigated. Here we
investigated: 1) whether Phlda3 expression is regulated by stress in beta
cells, and 2) the role of Phlda3 expression in beta cell pathophysiology
under stress conditions.
Materials and methods: Phlda3 expression was assessed in islets from
diabetic db/db mice and age-matched lean control db/+ mice. MIN6 cells
were exposed for 24h to various stress stimuli including cytokines [TNFα
(100 U/ml) + IFNγ (250 U/ml) + IL1β (100 U/ml)], thapsigargin (300 nM,
1 μM), tunicamycin (1-5 μg/ml), H2O2 (200 μM), ribose (50 mM) and
modulators of Ca2+ influx diazoxide (250 μM) and nifedipine (10 μM) .
Phlda3 was inhibited using siRNA. Gene expression was assessed by real-
time RT-PCR. Apoptosis was measured by DNA fragmentation ELISA.
Results: The mRNA levels of Phlda3 were markedly upregulated in vivo in
the islets of diabetic db/db mice by ~4,6-fold (p<0,001). In vitro, exposure of
MIN6 cells to cytokines upregulated Phlda3 mRNA levels by ~4-fold
(p<0,01) in parallel with the induction of ER stress (Ddit3 and Trb3) and
antioxidant (Hmox1) genes. Interestingly, thapsigargin treatment, but not
tunicamycin treatment, significantly upregulated Phlda3 mRNA levels de-
spite marked upregulation of ER stress genes by both agents. This implicates
perturbation of Ca2+ homeostasis in the regulation of Phlda3 expression.
Diazoxide and nifedipine treatment reduced Phlda3 mRNA levels by ~50%
(p<0,05). On the other hand, exposure ofMIN6 cells to ribose, which induces
oxidative stress, strongly upregulated Phlda3 mRNA levels by ~13-fold
(p<0,001). Interestingly, siRNA-mediated knockdown of Phlda3 potentiated
cytokine-induced apoptosis by ~2,6-fold (p<0,05). This effect was associated
with ~1,5-fold further upregulation of iNos mRNA levels (p<0,01) and
downregulation of antioxidant genes Gpx1 (p<0,01) and Srxn1 (p<0,05)
and adaptive UPR genes Xbp1 (p<0,001), Hspa5 (p<0,05) and Fkbp11
(p<0,01), whereas beta-cell enriched genes Glut2, Pc and Mafa as well as
Ddit3 were unchanged. These findings suggest that the inhibition of Phlda3
potentiates the effects of cytokines to induce nitrosative stress and depletes
defenses against oxidative and ER stress. Finally, Phlda3 knockdown also
potentiated H2O2 and ribose-induced apoptosis (p<0,05).
Conclusion:We have identified Phlda3 as a novel stress-response gene in
beta cells that plays an important protective role under stress conditions.
Phlda3 may regulate the nitrosative, oxidative and ER stress response in
beta cells via the maintenance of antioxidant and adaptive UPR gene
expression and repression of iNos. The induction of Phlda3 may promote
beta cell survival under stress conditions in diabetes.
Supported by: NHMRC and ARC of Australia
Disclosure:M. Bensellam: None.

425
Heterogeneity of autophagy status in pancreatic beta cells undermet-
abolic stress
M. Kamitani, T. Miyatsuka, K. Azuma, M. Miura, M. Himuro, L.
Suzuki, Y. Fujitani, H. Watada;
Juntendo University Graduate School of Medicine, Tokyo, Japan.

Background and aims: It has been reported that autophagy plays a
pivotal role in intracellular quality control through degradation of subcel-
lular damaged organelles and components. We have previously reported
that autophagic dysfunction in β-cell specific Atg7-deficient mice cause
impaired glucose tolerance accompanied by progressive reduction of β
cell mass. In Atg7-deficient mice and Lprdb/db mice, only part of dam-
aged β cells exhibited accumulation of p62/SQSTM1, a specific substrate
of the autophagy, suggesting that β cells are heterogeneous in autophagy
status. In addition, Western blotting with isolated islets from Lprdb/db
mice revealed the elevated expression of microtubule-associated protein
light chain 3 (LC3) type 2, showing that some islets cells exhibited ele-
vated autophagic flux. Thus, although autophagic status in whole islets
can be altered under metabolic stress, it remains elucidated how different
stages of autophagic flux individual β cells have.

Diabetologia (2016) 59 (Suppl 1):S1–S581S208



Materials and methods: To address this question, we introduced GFP-
LC3 reporter mice, which can visualize autophagic status in eachβ cell as
green-fluorescent puncta, and cross the mice with Lprdb/db diabetic mice.
Results:After 16-hour fasting, part of β cells in GFP-LC3; Lprdb/db mice
exhibited green-fluorescent puncta, most of which overlapped with p62,
whereas fewer GFP-puncta were observed in the islets of GFP-LC3;
Lprdb/+ non-diabetic mice. When GFP-LC3 mice were treated with a
low dose of S961 (5 nmol/week), which antagonized insulin signaling
without inducing hyperglycemia, part of β cells were positive for GFP,
but negative for p62, in contrast with the findings in GFP-LC3; Lprdb/db
mice. In the mice treated with a high dose of S961 (10 nmol/week), which
induced hyperglycemia, there were extremely-dense GFP puncta observed
in part of β cells. Western blot analysis with the isolated islets from S961-
treated mice resulted in the elevated expression of LC3 type 2, compared to
those from the mice treated with phosphate-buffered saline (PBS), which is
consistent with the patterns of GFP puncta in S961-treated GFP-LC3 mice.
Conclusion: These findings suggest that pancreatic β cells under meta-
bolic stress were heterogeneous in autophagy status, which could be af-
fected by insulin resistance and hyperglycemia.
Disclosure:M. Kamitani: None.

426
HSPB1 mediates PRL action on cell death inhibition, restoration of
mitochondrial function and modulation of ER stress on beta cells
L.F. Terra1, R.A.M. Wailemann1, V.M. Gomes1, M.F. Forni1, T.C.
Oliveira1, A.F. dos Santos1, G. Palmisano2, L. Labriola1;
1Biochemistry Department, 2University of São Paulo, Brazil.

Background and aims: Maintaining islet cell in vitro appears as an attrac-
tive strategy to increase the outcome of pancreatic islet transplantation.
However, islet fate in culture is determined by the balance between pro- and
anti-apoptotic mediators. We have previously shown HSPB1 levels are in-
creased by prolactin (PRL) on pancreatic beta cells. Since HSPB1 role in beta
cells has not been directly studied, we set out to explore the molecular mech-
anisms by which HSPB1 mediates PRL-induced beta cell cytoprotection.
Materials andmethods: Lysates from cytokine and/or PRL treatedMin6
cells were subjected to HSPB1 immunoprecipitation. Co-precipitated pro-
teins were identified by electrophoresis coupled to mass spectrometry.
Wild type or HSPB1 silenced (siHSPB1) Min6 cells were used for con-
firmation of cell viability, mitochondrial bioenergetic efficiency and for
monitoring activation levels, by western blot, of members of the three
main unfolded protein response pathways.
Results: Our results showed that PRL-treated cells presented an enrich-
ment of both protein degradation and carbohydrate metabolism related
proteins (i.e. GRP78, ubiquitine-like modifier enzyme and malate dehy-
drogenase) co- precipitating with HSPB1. Using the XF24 respirometer
platform, we were able to show that cytokine treatment of Min6 cells
induced an increase of the uncoupled mitochondrial levels, which were
significantly restored to almost normal levels (p<0.05) upon PRL treat-
ment. HSPB1 is a key mediator of this increase since its lack significantly
abrogated PRL-induced mitochondrial function recovery (p<0.05). Since
we have found several proteins involved in protein degradation
interacting with HSPB1, we investigated whether PRL could promote
beta cell cytoprotection of Min6 cells subjected to tunicamycin (tun) or
thapsigargin (thag)-induced ER stress. Our experiments indicated that ER
stressors-induced beta cell death was significantly inhibited by PRL
(p<0.05; control: 5±0.3%; tun: 66±1%; thag: 92±1%; tun+PRL: 25
±2%; thag+PRL: 9,7±0.9%). Moreover, this pro-survival effect is depen-
dent on HSPB1 presence (p<0.05; control: 3.6±0.5%; tun: 87±5%; thag:
55±9%; tun+PRL: 84±4%; thag+PRL: 53±9%). Kinetic experiments
monitoring activation levels of members of the three main unfolded pro-
tein response pathways (pPERK, peIF2alpha, ATF4, ATF6 and
IRE1alpha) showed that PRL is able to anticipate the response elicited
by cytokines or ER stressors treatment, ultimately leading to a decrease in
CHOP levels. This behaviour was also lost in the absence of HSPB1.

Conclusion:We have shown the importance of HSPB1 on both PRL pro-
survival effects against ER stressors-induced beta cell death as well as on
mitochondrial efficiency recovery mediated by pro-inflammatory cyto-
kines. These results are in accordance with the PRL-induced enrichment
of HSPB1 interacting proteins displaying functions related to either protein
degradation or carbohydrate metabolism. Finally, our results outline the
importance of further studies aiming at a deeper understanding of HSPB1
functions on beta cells, since they could lead to the mitigation of beta cell
death through the up-regulation of an endogenous protective pathway,
which is not dependent on the modulation of the immune system.
Supported by: FAPESP, CAPES, CNPq
Disclosure:L.F. Terra: None.
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Palmitoylation of L-type calcium channelβ2 subunit induces apopto-
sis in beta cells
A.S. Kazim, E. Zhang, E. Renström;
Lund University, Malmö, Sweden.

Background and aims: The importance of voltage-gated calcium chan-
nels (Cav) in pancreatic beta cells lies in their ability to trigger insulin
secretion. Abnormal pore-forming Cavα1 subunits increase the risk of
developing type 2 diabetes. In addition, auxiliary Cavβ subunits regulate
Cavα1 subunit through transport and stability. Examples of this include
the negative effect of Cavβ3 on Ca2+ oscillations, and contribution of
Cavβ1 to mouse beta cell survival. Despite this, the functions of many of
these auxiliary subunits remain unknown. Interestingly, Cavβ2 is the only
Cavβ subunit which undergoes palmitoylation, a post-translational mod-
ification regulating proteins. To examine the mechanism by which Cavβ
subunits contribute to the function of Cavα1, we have investigated the
role of Cavβ2 in relation with palmitoylation in beta cells.
Materials and methods: Insulin secretion. Calcium imaging.
Immunoblotting. Viability assay. Mitochondrial Permeability Transition Pore
(MPTP) assay.
Results: CACNB2, -1, & -4 are shown, using microarray data from hu-
man islets, to correlate with EIF3E which recently was shown to regulate
Cavα1 translocation to the cell surface. We have investigated this further
by overexpressing mutant non-palmitoylated Cacnb2 with both
palmitoylation sites altered by exchanging 2 cysteines with 2 serines.
This resulted in a 62% (P<0.001) reduction of Cavα1 translocation to
the plasma membrane as illustrated by confocal imaging. This reduction
in Cavα1 on the plasma membrane, however, did not affect glucose-
stimulated insulin secretion in INS-1 (832-13) cells. Next, we studied
the effect of overexpression of wild-type Cavβ2 on cytoplasmic Ca2+
concentration ([Ca2+]i). A 2-fold increase (P<0.01) in basal [Ca2+]i was
observed in INS-1 (832-13) cells overexpressing wild-type Cavβ2 com-
pared to the mutant non-palmitoylated protein; however, this did not
affect insulin secretion. In addition, an increase in apoptosis was observed
by immunoblotting (4-fold increase in cleaved caspase-3) as well as con-
focal imaging (5.15±0.97 vs 12.55±1.16 percentage cells; P<0.01) in cells
transfected with wild-type, but not mutant non-palmitoylated, Cavβ2
suggestive of Ca2+ toxicity. Further investigation using mitochondrial
permeability transition pore (MPTP) assay, and mitochondrial Ca2+
dye, Rhod-2, revealed an increase in mitochondrial Ca2+ concentration
([Ca2+]mt) in wild-type, but not mutant non-palmitoylated, Cavβ2 in
pancreatic beta cells.
Conclusion: A balance in the number of Cavβ2 is essential for a
normal Ca2+-homeostasis in beta cells, and affects cell functions
differently. An increase in Cavβ2 expression enhances mitochon-
drial and cytoplasmic Ca2+ signalling, but fails to affect insulin
secretion. However, elevated apoptosis is also observed, probably
as a consequence to Ca2+ toxicity.
Supported by: Swedish Research Council;Swedish Diabetes
Society;EXODIAB Human Tissue Lab
Disclosure:A.S. Kazim: None.
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MicroRNA-708 links endoplasmic reticulum stress and beta cell
dysfunction
J. Rodríguez-Comas1,2, A. Moreno-Asso1,2, C. Castaño1,2, J.
Montané1,2, M. Martín1,2, M. Parrizas1,2, A. Novials1,2, J.-M. Servitja1,2;
1Diabetes and Obesity Laboratory, IDIBAPS, 2CIBERDEM, Barcelona,
Spain.

Background and aims: MicroRNAs (miRNAs) have emerged as key
factors in gene expression regulation. Recent studies have uncovered a
link between miRNAs modulation and environmental stress responses.
However, miRNAs dynamics in stressed pancreatic islets have been poor-
ly investigated. The β-cell transcriptome is sensitive to extracellular stim-
uli. Low and very high glucose concentrations can foster endoplasmic
reticulum (ER) stress, thus inducing changes in β-cell gene expression
and function. The aim of the current study was to identify miRNAs that
are modulated by stress settings in pancreatic islets and, in turn, to study
how these miRNAs can affect β-cell gene expression and functionality.
Materials and methods:miRNA expression profiling of mouse isolated
islets cultured at low (3 mM) and standard (11 mM) glucose concentra-
tions was performed using Exiqon 384-well panels. Potential miRNA
targets were identified by using TargetScan and TargetRank. Gene expres-
sion was analysed by RT-qPCR. Small interfering RNAwas carried out to
assess the role of Chop in modulating miRNA expression in β-cells.
Selected miRNAs were transduced using adenovirus to study their role
in pancreatic islets and dissociated islet cells. β-cell functionality was
assessed by glucose-stimulated insulin-secretion (GSIS), and cell viability
and apoptosis were evaluated by MTT and TUNEL assays.
Results:We identified intronic miR-708 as the most upregulated (8.1±0.4
fold change) miRNA in pancreatic islets cultured at low glucose concen-
trations, a setting that triggers a potent stress response. The expression
pattern of miR-708 paralleled those of its host gene Odz4 and their tran-
scriptional activator Chop. miR-708 was also identified as the most up-
regulated miRNAwhen islets were exposed to 1μM thapsigargin, a chem-
ical ER inducer. Accordingly, mir-708 induction by stress settings was
blocked by treatment with the chemical ER stress reliever 4-phenyl pyru-
vate (PBA, 2.5 mM) and by siRNA of Chop. An integrative analysis of
global gene expression profiles and miRNA-target-prediction algorithms
identified neuronatin (Nnat) as a potential target of mir-708 that is also
repressed under low glucose levels. Nnat is an ER membrane protein that
regulates intracellular Ca2+ levels. Interestingly, Nnat expression was
inversely correlated with miR-708 in different settings and was reduced
by 45.2±10.3% following miR-708 overexpression. Moreover, forced
miR-708 expression impaired the secretory capacity of pancreaticβ-cells,
consistent with the known role of Nnat in insulin secretion. Finally, miR-
708 overexpression also induced apoptosis and decreased cell viability by
28.0±0.94% in pancreatic β-cells.
Conclusion:We uncover miR-708 as the most upregulated microRNA in
pancreatic islets exposed to low glucose concentrations that result in ER
stress. We propose miR-708 as a key mediator of apoptosis and loss of
insulin secretory capacity in β-cells exposed to stress settings.
Supported by: AGAUR (2014_SGR_520), FIS (PI14/00447), MINECO
(BFU2010-17639)
Disclosure: J. Rodríguez-Comas: None.
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Mig6 suppresses endogenous repair mechanisms in pancreatic beta
cells
P.T. Fueger1, K.M.L. Fong2;
1Pediatrics, 2Cellular & Integrative Physiology, Indiana University
School of Medicine, Indianapolis, USA.

Background and aims: Type 1 diabetes (T1D) is caused by
autoimmune-mediated beta cell destruction. Following beta cell injury,
the pancreas initiates a cellular repair or regeneration program, which

includes epidermal growth factor receptor (EGFR) signaling. However,
upon irreparable beta cell damage, EGFR signaling is dampened,
disrupting attempts to restore functional beta cell mass and maintain
normoglycemia. We have previously demonstrated that Mitogen-
inducible gene 6 (Mig6), a negative feedback inhibitor of EGFR, is in-
duced by the pro-inflammatory cytokines central to beta cell destruction
in T1D. We also established that pro-inflammatory cytokines suppress
EGFR activation, and siRNA-mediated suppression of Mig6 restores
EGFR signaling. Thus, we hypothesized that a loss of pancreatic Mig6
would protect mice from a chemically-induced form of diabetes by en-
hancing EGFR signaling and promoting cellular repair.
Materials and methods:Mice lacking pancreatic Mig6 (PKO) and their
wild-type littermates (WT) were treated with multiple low doses of
streptozotocin (STZ; 35 mg/kg body weight) to induce beta cell death
and diabetes or with saline as a control. Glucose and insulin tolerance
testing as well as analysis of pancreatic beta cell mass and proliferation
were assessed over time. Relevant cellular signaling was examined via
immunoblotting in isolated islets and beta cell lines.
Results:Whereas STZ-treated WT mice became hyperglycemic and had
reduced beta cell mass, STZ-treated PKO mice remained euglycemic and
glucose tolerant, due to preserved beta cell mass. In addition, nitric oxide
(NO) synthase inhibition blocks both the induction ofMig6 and cytokine-
impaired EGFR signaling, and treatment with an NO donor alone induces
Mig6. Interestingly, beta cell mass was maintained in STZ-treated PKO
mice without increases in beta cell proliferation, suggesting increased
resistance to cell death or enhanced cellular repair. Exposure to high
glucose or pro-inflammatory cytokines increases Src phosphorylation at
tyrosine 416, which is required for Src-mediated activation of Mig6, and
resultant inhibition of EGFR signaling.
Conclusion: Thus, Mig6 ablation promotes beta cell damage repair,
hence abating the progression to diabetes. Our work suggests that Mig6
may be a novel therapeutic target for preserving beta cell mass following
damage and destruction in T1D.
Supported by: NIH/NIDDK
Disclosure:P.T. Fueger: None.
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Combined transcriptome and proteome profiling of the beta cell re-
sponse to palmitate to unveil novel mediators of lipotoxicity
M. Lytrivi1, K. Ghaddar1, M. Lopes1, M. Igoillo-Esteve1, D. Cunha1, P.
Marchetti2, H. Ortsäter3, D. Eizirik1, M. Cnop1;
1ULB Center for Diabetes Research, Université Libre de Bruxelles,
Belgium, 2Department of Clinical and Experimental Medicine, Islet Cell
Laboratory, University of Pisa, Italy, 3Diabetes Research Unit,
Department of Clinical Science and Education, Sodersjukhuset,
Karolinska Institutet, Stockholm, Sweden.

Background and aims: Chronic exposure to saturated free fatty
acids impairs insulin secretion and induces β-cell death, contrib-
uting to type 2 diabetes. To identify the molecular mediators of
lipotoxic β-cell demise, we performed RNA-sequencing of human
islets and time course proteomic profiling of β-cells following
exposure to palmitate, the most common circulating saturated fatty
acid in man.
Materials and methods: Six human islet preparations were RNA-
sequenced after exposure to palmitate for 48h (average depth 38 million
reads). Rat insulin-producing INS-1E cells exposed to palmitate for 4, 16
or 24h were proteome profiled using iTRAQ (n=2 at each time point).
Genes modified by palmitate at both mRNA and protein level were ana-
lyzed by IPA and DAVID bioinformatic tools, to assess enriched path-
ways and transcription factor binding sites. Regulatory networks were
inferred from palmitate-modified genes and known regulators described
in the literature. Selected genes were silenced by RNA interference in
clonal and primary rat β-cells. Data are based on 3-5 independent
experiments.
Results: Comparison of the transcriptome and proteome of palmitate-
treated β-cells revealed 93 up- and 133 downregulated genes/proteins
common to both datasets. IPA indicated that upregulated genes were
involved in fatty acid oxidation, ERK/MAPK signaling and oxidative
stress, whereas downregulated genes were involved in cell cycle reg-
ulation, cAMP signaling and cytoskeleton remodeling. Manual
curation into functional categories showed that palmitate-modified
genes regulate fatty acid metabolism, endoplasmic reticulum (ER)
stress, apoptosis and amino acid transporters. We confirmed by
qPCR that palmitate induces the amino acid transporters CAT1 and
LAT1 (by 2.1- and 2.4-fold, p<0.05), but silencing of these genes did
not protect β-cells from palmitate. This stands in contrast with a
previous suggestion that their induction mediates ER stress-induced
apoptosis. Given the important role of the ER stress response in
lipotoxic β-cell death, we examined the function of CREB3L2 and
MANF, two ER-resident cytoprotective proteins. Upregulation of
CREB3L2 by palmitate was confirmed in INS-1E cells (by 2.7-fold,
p<0.01). CREB3L2 silencing induced apoptosis in INS-1E cells (from
6±0.7% to 31±3.7%, p<0.05). Induction of MANF by palmitate was
confirmed in INS-1E cells (by 1.4-fold, p<0.01). Knockdown of
MANF in INS-1E and primary rat β-cells did not alter palmitate-
induced apoptosis, indicating that MANF is not β-cell cytoprotective
under lipotoxic conditions. Network inference analysis suggested that
JunD, APP, ARNT and FoxO1 are key mediators of lipotoxicity.
ARNT and FoxO1 are known to modulate insulin secretion and β-
cell survival. JunD silencing potentiated palmitate-induced apoptosis
in INS-1E cells (from 27±3.5% to 40±2.9%, p<0.01).
Conclusion: The present study is the first to combine transcriptomic
and proteomic profiling of palmitate-treated β-cells. Our data point to
novel mediators of lipotoxicity, and uncover regulatory networks pre-
dicted to play a role in β-cell failure in type 2 diabetes.
Supported by: Fonds Erasme for medical research, FNRS
Disclosure:M. Lytrivi: None.
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Perixiredoxin6 deletion impairs mitochondria function and decreases
insulin secretion in pancreatic beta cells
F. Pacifici, B. Capuani, D. Pastore, R. Arriga, A. Coppola, F. Piermarini, S.
Rea,V. Caricato, G.Donadel, A. Bellia, P. Sbraccia, D.DellaMorte,D. Lauro;
University of Rome, Italy.

Background and aims: Mitochondrial metabolism is essential for cellular
function by regulating ATP production, redox signaling, and calcium (Ca2+)
handling. Moreover, in pancreatic beta cells mitochondria are responsible for
glucose sensing insulin secretion (GSIS). Recent data suggest that beta cells
normally contain a dynamic mitochondrial network due to regular Fission/
Fusion ratio; furthermore, when mitochondria become largely fused or
fragmented, GSIS resulted impaired. In our previous study, we demonstrated
as a deletion of an antioxidant enzyme, Peroxiredoxin 6 (Prdx6), significantly
reduced insulin secretion by altering the morphology of the Langerhans islets.
Therefore, the main goal of the present study was to evaluate the potential role
of Prdx6 in altering beta cells function by impairingmitochondrial homeostasis.
Materials and methods:We generated a murine insulinoma beta cell line
(BTC6) stably silenced for Prdx6 (Prdx6KD) and we compared all results
obtained with control scramble (scr) cells. Insulin secretion and ATP pro-
duction were evaluated after glucose (30 mM) stimulation, at different time
points, by using commercial kit. Mitochondrial fission and fusion proteins
were analyzed byWestern Blot analysis. Ultrastructural mitochondrial anal-
ysis was performed by using Transmission Electron Microscopy (TEM).
Results:Weobserved decreased insulin secretion in Prdx6KDcells at 15min
after glucose stimulation compared to scr (p<0.0005). At the same time point,
we showed significant reduction in ATP production in association with lower
levels of mitochondrial membrane potential (ΔΨm) in Prdx6KD cells. We,
also, demonstrated that ATP alteration induces a reduction in intracellular
Ca2+ influx, which contributed to an impairment in granuli exocytosis ma-
chinery.Ultrastructural analysis revealed in scr cells,mostly rounded or slight-
ly elongated mitochondria, with normally oriented cristae. In Prdx6KD, mi-
tochondria appeared irregular in the shape, sometimes very elongated with
abnormal bifurcations, and disorganized cristae. The elongated, tubular, inter-
connected mitochondrial showed in knockdown cells are typical of alteration
in Fission/Fusion ratio. Then, we evaluated the protein expression of several
factors regulating the mitochondrial network process. In particular, we ana-
lyzed the Fission protein 1 (Fis1) and the Dynamin-Related Protein 1 (Drp1)
for fission, and theMitofusins 1 and 2 (Mfn1 andMfn2) and Optic atrophy 1
(Opa1) for fusion. All these proteins resulted significantly reduced in knock-
down cells compared to control cells, suggesting that Prdx6 regulates the
Fission/Fusion dynamic network and mitochondrial metabolism.
Conclusion: For the first time we demonstrated as Prdx6 is directly as-
sociated to mitochondrial structure and function in beta cells. The impair-
ment of mitochondrial Fission/Fusion machinery is, also, responsible for
altered insulin secretion. All these data highlight a novel important role of
Prdx6 that may open new horizon for the therapy against diabetes and that
need to be further investigated.
Supported by: ASI N°2013-084-R0, COREA, PON03PE_00146_1/10
BIBIOFAR
Disclosure:F. Pacifici: None.
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A comparative study on lipotoxicity in insulin-producing rodent
RINm5F cells and in the new human beta cell line EndoC-βH1
T. Plötz1, A. Laporte1,2, I. Mehmeti1, M. Elsner1, S.J. Persaud3, A.
Pingitore3, S. Lenzen4;
1Institute of Clinical Biochemistry, Hannover Medical School, 2Institute
of Medical Biochemistry and Molecular Biology, University Medicine
Greifswald, Germany, 3Division of Diabetes & Nutritional Sciences,
King’s College London, UK, 4Institute of Experimental Diabetes
Research, Hannover Medical School, Germany.

Background and aims: In the field of experimental diabetology murine
β-cell lines are established as model cell lines to study the pathological
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mechanisms of diabetes development. With the EndoC-βH1 β-cell line
there is now a new human tissue culture cell line available that has phys-
iological and biochemical characteristics comparable to those of primary
human β-cells. Chronically elevated levels of non-esterified fatty acids
(NEFA) are discussed as one of the major reasons for type 2 diabetes
development due to their ability to induce β-cell dysfunction and β-cell
apoptosis. The aim of this study was to compare lipotoxicity of saturated
and unsaturated NEFA in the novel human β-cell line EndoC-βH1 with
the established insulin-producing rodent cell line RINm5F.
Materials and methods: Insulin-producing RINm5F and EndoC-βH1
tissue culture cells were incubated with saturated and unsaturated
NEFA. Toxicity was determined by using caspase-3 assay. The formation
of β-cell-toxic hydrogen peroxide (H2O2) by NEFA was analyzed by
expression of the fluorescent sensor protein HyPer. The respective ER-
Stress marker genes were quantified by qRT-PCR using specific primers.
Results: Palmitic acid and other long- and very long-chain saturated
NEFA were toxic to rat RINm5F cells and human insulin-producing
EndoC-βH1 cells. In RINm5F cells only the incubation with long-chain
saturated NEFA caused an induction of caspase-3 and an increase in
H2O2 production, unsaturated NEFA were not toxic and showed no
H2O2 production. Unexpectedly, we observed in EndoC-βH1 cells both
strong toxicity not only of saturated but also of oleic acid and other
unsaturated long-chain NEFA as documented by caspase-3 activation.
The toxicity correlated with the intracellular H2O2 production. In contrast
to RINm5F cells, in which long-chain unsaturated NEFA protected
against the long-chain saturated NEFA-mediated lipotoxicity, in
EndoC-βH1 cells unsaturated long-chain NEFA revealed no protection
against the toxicity of long-chain saturated NEFA. In the rat β-cell line
RINm5F only long-chain saturated NEFA induced gene expression of
ER-stress marker genes, whereas unsaturated NEFA had no effect on
the gene expression of any analyzed ER-stress marker genes. This is in
analogy to human EndoC-βH1 cells, in which only saturated NEFA re-
vealed ER-stress.
Conclusion: Human EndoC-βH1 and rat RINm5F cells exhibit signifi-
cant differences in their sensitivity to lipotoxicity. Long-chain unsaturated
NEFA reveal toxic effects in EndoC-βH1 cells at variance from the rodent
β-cell line RINm5F. These analogous differences can be observed also
between the primary rodent β-cells and human islets. These results have
important consequences for the understanding of the mechanisms of
lipotoxicity in human β-cells.In view of these differences, it can be con-
cluded that effects of fatty acids obtained in rodent β-cells represent both
in in vitro and in vivo studies inadequate models for the understanding of
mechanisms of lipotoxicity in human β-cells. Thus the concept of a pro-
tection by unsaturated NEFA against toxicity of saturated NEFA is not
valid for the human β-cell.
Supported by: DFG-GRK-1947, BetaBat
Disclosure:T. Plötz: None.
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Crucial role of the histone acetyl transferase p300 in pancreatic beta
cell survival
L. Ruiz1, J. Mathieu1, T. Gurlo2, P.C. Butler2, M.A. Ravier1, G.
Bertrand1, S. Dalle1, S. Costes1;
1Institut de Génomique Fonctionnelle, Montpellier, France, 2Larry
Hillblom Islet Research Center, Los Angeles, USA.

Background and aims: Type 2 diabetes is characterized by chronic hy-
perglycemia due in part to a deficit in pancreatic β-cells. It is therefore
crucial to preserve a functional β-cell mass to maintain glucose homeo-
stasis. The preservation of an adequate β-cell function and survival is
made possible by a fine regulation of gene expression in response to
physiological stimuli. Among the mechanisms involved in gene regula-
tion, remodelling of chromatin structure by epigenetic mechanisms, such
as histone acetylation, is a fundamental process. The histone acetyl trans-
ferase p300 is a key activator of the transcriptional machinery. The aim of

this study is to understand the role of p300 as well as the cellular/
molecular mechanisms that control its function in healthy β-cells and in
β-cells exposed to pathological conditions (such as glucotoxicity,
proteotoxiciy and pro-inflammatory cytokines).
Materials and methods: Experiments were performed with the pancre-
atic β-cell line (INS-1E), isolated mouse pancreatic islets and mouse
pancreatic sections (transgenic mice expressing the toxic human islet
amyloid polypeptide, h-TG vs. control mice). p300-interacting partners
were identified by immunoprecipitation. p300 and histone H4 acetylation
levels were evaluated by western blot and immunofluorescence.
Apoptosis was assessed with the cleaved form of caspase-3. Glucose-
induced insulin secretion was assessed by Homogeneous Time
Resolved Fluorescence (HTRF) technology.
Results: Knock-down of p300 by siRNA (50 nM for 48h) led to β-cell
apoptosis (3.5 fold increase in cleaved caspase-3 vs. control RNA,
p<0.01) followed by an altered glucose-induced insulin secretion.
Among the mechanisms involved in the anti-apoptotic role of p300, we
found that acute stimulation by glucose and/or GLP-1 led to p300 inter-
action with the active form of CREB (cAMP-Responsive Element
Binding protein), a transcription factor crucial for β-cell survival.
Interestingly, p300 and histone H4 acetylation levels were both decreased
under chronic exposure to high glucose concentrations (33.5±3.4% de-
crease vs. control, p<0.001) and pro-inflammatory cytokines (48.6±6.5%
decrease vs. control, p<0.001). Moreover, nuclear fractionation and im-
munofluorescence experiments reveal that nuclear levels of p300 were
decreased in β-cells of h-TG mice (73±11% decrease vs. control mice,
p<0.01), a murine model of proteotoxicity recapitulating β-cell deficits in
human type 2 diabetes.
Conclusion: This study reveals for the first time the involvement of the
histone acetyl transferase p300 in β-cell survival, as well as its alteration
in β-cells exposed to physiopathological conditions mimicking the dia-
betic environment.
Disclosure:L. Ruiz: None.
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Oleate protects beta cells from the toxic effect of palmitate by restor-
ing pro-survival pathways of the ER stress response
E. Sargsyan1, K. Artemenko2, L. Manukyan1, J. Bergquist2, P.
Bergsten1;
1Medical Cell Biology, 2Department of Chemistry, Uppsala University,
Sweden.

Background and aims: Long-term exposure of beta cells to saturated
fatty acids impairs insulin secretion and increases apoptosis. In contrast,
unsaturated fatty acids protect beta-cells from the long-term negative ef-
fects of saturated fatty acids. The aim of the study was to identify the
mechanisms underlying this protective action of unsaturated fatty acids.
Materials and methods: To address the aim, insulin-secreting MIN6
cells were exposed for 48 hours to 0.5 mM palmitate in the absence or
presence of 0.5 mM oleate. After treatment, proteins were extracted from
the cells and digested by trypsin. The peptides were labeled using reduc-
tive dimethylation and then separated by nano-LC MS/MS based proteo-
mic approach. Proteins were identified using MASCOT search engine
against the SwissProt database. Proteins quantified in at least 4 out of 8
biological replicates were selected for further analysis. The differentially
expressed proteins were annotated using UniProt database. The effect of
fatty acids on the ER stress was determined by measuring the markers of
the ER stress response BiP, PDI, p-eIF2alph and CHOP by western blot-
ting (WB). The effect of fatty acids on beta-cell function was determined
by measuring glucose-stimulated insulin secretion (GSIS) and apoptosis
(cytoplasmic oligonucleosomes).
Results: Treatment of MIN6 cells with palmitate abolished GSIS and
increased apoptosis. When oleate was also present during culture, GSIS
was partially restored whereas apoptosis was decreased to control level.
Proteomic analysis identified 34 proteins differentially expressed in the
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presence of palmitate compared to control samples. These proteins play a
role in insulin processing, mitochondrial function, metabolism of biomol-
ecules, calcium homeostasis, exocytosis, receptor signalling, ER protein
folding, antioxidant activity and anti-apoptotic function. When oleate was
also present during culture, expression of 15 proteins was different from
the expression in the presence of palmitate alone. All of the proteins
affected by oleate play a pro-survival role in beta cells by improving
protein folding, antioxidant activity and anti-apoptotic function. The role
of ER stress in the protective effects of oleate was confirmed by measur-
ing markers of the ER stress response by WB.
Conclusion: Our study suggests that restoration of the pro-survival path-
ways of the ER stress response is a major mechanism that underlies the
protective action of oleate in palmitate-treated beta cells.
Supported by: European Commission FP7, Swedish Diabetes
Association, SRC
Disclosure:E. Sargsyan: None.
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Role of the (macro)autophagy in the postnatal regeneration of endo-
crine pancreas and its relationship with IGF-2
E. Fernández-Millán1, D. Álvarez-Cilleros2, J. de Toro-Martin3, E.
Lizárraga-Mollinedo4, F. Escrivá2,1, C. Álvarez2,1;
1Ciberdem, ISCIII, 2Bioquímica y Biología Molecular II. Facultad de
Farmacia, UCM, Madrid, Spain, 3Institute of Nutrition and Functional
Foods (INAF), Laval University, Quebec, Canada, 44ULB Center for
Diabetes Research, Medical Faculty, Université Libre de Bruxelles
(ULB), Belgium.

Background and aims: The developing endocrine pancreas undergoes
substantial remodeling during the postnatal period associated to changes
in the type of nutrition, which triggers a transformation from a fetal pheno-
type of beta-cells to adult phenotype with altered glucose thresholds and the
ability to rapidly release insulin. This beta-cell turnover is achieved by a
transient wave of apoptosis that is temporally associated with a lack of
expression of IGF-2 within islets. (Macro)Autophagy is a dynamic and
highly inducible catabolic process that responds to environmental and hor-
monal cues, and can drive important functions in neonatal tissues, including
programmed cell remodeling. Because IGF-1R pathway is upstream of
mTORC1, a negative regulator of autophagy, we expected autophagy to
be activated in beta-cells during the neonatal period. Thus, our study aimed
to characterize the basal autophagic activity during endocrine pancreas
remodeling and its contribution to neonatal beta-cell apoptosis.
Materials and methods:Autophagy markers were measured byWestern
blot in the pancreas of rats on postnatal (PN) day 4, 14 and 23.
Autophagosome formation was also analyzed by electron microscopy
(TEM). Neonates were treated with rapamycin (3 mg/kg, 5 days) and
beta-cell apoptosis was quantified by TUNEL assay on PN14. In order
to determine the effect of IGF-2 on autophagy, in vitro studies were
performed in INS-1E cells.
Results: Under basal conditions, a significant decrease of LC3II levels
was observed in the pancreas of neonates on PN14 and PN23 compared
with PN4. This decrease in LC3II levels was accompanied by an accu-
mulation of the specific autophagic substrate p62 (>2-fold vs. PN4).
Pharmacological inhibition of lysosomal degradation with chloroquine
(CQ; 30 mg/kg, 24 h), confirmed the blockage of autophagic flux on
PN14 and 23. Similarly, TEM revealed a reduction in the number of
autophagic vacuoles per beta cell in PN14 (49.7%) and PN23 rats
(64.24%) compared with PN4 rats. Sub-chronic treatment with
rapamycin, induced a significant reduction (p<0.01) in the rate of beta-
cell apoptosis observed on PN14 suggesting a crosstalk between beta-cell
autophagy and apoptosis during the neonatal period. Finally, kinetic ex-
periments showed that long- but not short-term supplementation of INS-
1E cells with IGF-2 resulted in a significant increase in LC3-II formation.
Conclusion: The blockage of autophagic activity in the endocrine pan-
creas seems to be required during postnatal remodeling in order to ensure

the correct beta-cell turnover by apoptosis. This blockage might be asso-
ciated to disappearance of islet IGF-2 expression.
Supported by: MINECO (BFU2011/25420), CAM (S2010/BMD-2423)
and CIBERDEM (ISCIII), Spain.
Disclosure:E. Fernández-Millán: None.

436
Inhibition of theMAP3 kinase Tpl2 protects beta cells from apoptosis
and prevents chronic hyperglycaemia in db/db mice
D. Muller, E. Varin, Y.-H. Chiang, G. Bertrand, M.A. Ravier, S. Dalle;
Institute of Functional Genomic, Montpellier, France.

Background and aims: We recently reported that the MAP3 kinase
tumor progression locus 2 (Tpl2) is expressed in pancreatic beta-cells,
activated and overexpressed in response to proinflammatory cytokines.
We further demonstrated that specific inhibition of Tpl2 may be a prom-
ising strategy to promote beta-cell survival by suppressing apoptosis in-
duced by proinflammatory conditions. Here, we wanted to validate Tpl2
as a therapeutic target and assessed the potent efficacy of Tpl2 inhibition
against other diabetogenic stresses, as well as in vivo in type 2 diabetic
mice.
Materials and methods: INS-1E beta-cells were exposed for 48 h to
different diabetogenic stresses (IL-1beta (20 ng/ml), TNFalpha (50 ng/
ml), and high glucose concentration (30 mM glucose), and treated with
Tpl2-inhibitor (3 micromol/l). Protein expression/phosphorylation were
measured byWestern-Blotting. For in vivo experiments, db/db mice (and
db/+ control mice) were injected intra-peritoneally with 2.5 mg/kg of Tpl2
inhibitor or vehicle (DMSO) for 2 weeks, starting at 6 weeks of age.
Results: In INS-1E cells, inhibition of Tpl2 decreased JNK activation and
apoptosis induced by chronic exposure to IL-1beta, TNFalpha, and high
glucose. Tpl2 expression was found to be increased in pancreatic islets
isolated from db/db mice (7 weeks of age). db/db mice treated with the
Tpl2 inhibitor for 2 weeks presented an improvement in ip glucose toler-
ance, a decrease in fasting blood glucose (from 258.6 ± 40.7 to 144.0 ±
15.5 mg/dL, p<0.01) and fasting serum insulin levels (from 11.3 ± 1.2 to
4.3 ± 0.4 ng/ml, p<0.001), as well as reduction in random fed glycemia
(from 490 ± 8.4 to 385.6 ± 14.7 mg/dL, p<0.01). Body weight was
unchanged, and insulin tolerance was not markedly improved with the
inhibitor, suggesting that an improvement in beta-cell survival and/or
function is responsible for the metabolic benefits of Tpl2 inhibition.
Conclusion: These results suggest that Tpl2 inhibition protects pancreatic
beta-cells from the deleterious effects induced by cytokines and chronic
hyperglycemia, and may be a relevant therapeutic strategy to preserve
pancreatic beta-cell mass and/or function from various diabetogenic
stresses, and could be harnessed to treat type 2 diabetes.
Supported by: SATTAxLR, ARD Research Programmes
Disclosure:D. Muller: None.
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Alkalinization by phosphate uptake via PIT-1/2 participates in high
phosphate-induced oxidative stress and defective insulin secretion
K.-S. Park1, T.T. Nguyen1, X. Quan1, S. Xu1, R. Das1, S.-K. Cha1, I.
Kong1, M. Shong2, C.B. Wollheim3;
1Physiology, Yonsei University Wonju College of Medicine, Wonju,
2Research Center for Endocrine and Metabolic Diseases, Chungnam
National University School of Medicine, Daejeon, Republic of Korea,
3Cell Physiology and Metabolism, University Medical Center, Geneva,
Switzerland.

Background and aims: Elevated plasma level of inorganic phosphate
(Pi) is harmful, causing among other complications vascular calcification
and defective insulin secretion. The underlying molecular mechanisms of
these complications remain poorly understood. Here, we demonstrate the
role of Pi transport across the plasmalemma on Pi toxicity in insulin-
secreting cells.
Materials and methods: To investigate the role of sodium-phosphate
cotransporter (NaPi), we performed knockdown of NaPi in INS-1E cells
as well as dispersed rat pancreatic islet cells. Electrophysiology and fluo-
rescence imaging were used to measure cytosolic and mitochondrial
changes by high Pi application.
Results: PiT-1 and -2, isotypes of type III NaPi, are the predominant Pi
transporters expressed in insulin-secreting cells. Transcript and protein
levels of PiT-1 and -2 were upregulated by high Pi incubation. In patch
clamp experiments, extracellular Pi elicited a sodium-dependent inwardly
rectifying current, which was markedly reduced under acidic extracellular
conditions. Cellular uptake of Pi elicited cytosolic alkalinization and,
intriguingly, this pH change facilitated Pi transport into the mitochondrial
matrix. Increased mitochondrial Pi uptake accelerated superoxide gener-
ation, mitochondrial permeability transition and ER stress-mediated trans-
lational attenuation, leading to reduced insulin content and impaired
glucose-stimulated insulin secretion. Silencing of PiT-1 and -2 prevented
all the Pi-induced pathogenic alterations including restorations of insulin
secretion and content.
Conclusion: Pi transport across plasma membrane and consequent cyto-
solic alkalinization could be a therapeutic target for protection from Pi
toxicity in insulin secreting cells but also other cell types.
Supported by: NRF-2012M3A9B2027972
Disclosure:K. Park: None.
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Lipocalin 2 induces pancreatic beta cell dysfunction
P.W. Caton1, S. Sayers1, M. Holland2, J. Kieswich3, M.M. Yaqoob3, P.
Marchetti4, M. Bugliani4;
1Diabetes and Nutritional Sciences, King's College London, 2Blizard
Institute, Queen Mary University of London, 3William Harvey Research
Institute, QueenMary University of London, UK, 4University of Pisa, Italy.

Background and aims: Lipocalin 2 (LCN2) is a small secretable protein,
which has been reported to regulate iron-transport and exert immunomod-
ulatory, pro-inflammatory and pro-apoptotic effects. LCN2 is secreted
from white adipose tissue (AT) and has been implicated in the pathophys-
iology of insulin resistance and type 2 diabetes. LCN2 levels are elevated
in serum and white AT of obese, insulin resistant and type 2 diabetes
patients, and positively correlate with elevated fasting glucose, insulin
resistance and presence of inflammatory markers. However, the role of
LCN2 in regulation of pancreatic β-cell function, and thus evidence of a
direct role in onset of overt type 2 diabetes has yet to be examined.
Materials and methods: We investigated LCN2 expression changes in
(a) islets, white AT and liver isolated from diabetic high-fat fed mice
(HFD; 60% fat, 10 weeks), (b) islets isolated from control mice and

exposed to TNFα/IL1β (48 h; 5 ng/ml), (c) islets and white AT isolated
from the offspring of mice maintained on 8% (MPR) or 20% protein
(control) diet during pregnancy (offspring were fed standard diet) and
(d) islets isolated from non-diabetic and type 2 diabetic human donors.
In addition, islets were isolated from control C57Bl/6mice and exposed to
recombinant LCN2 (24h; 250 - 500 ng/ml) with islet function assessed by
glucose-stimulated insulin secretion (GSIS). Finally, control C57Bl/6
mice were administered recombinant LCN2 (250 ng/ml/day for 10 days)
or saline equivalent, and islets were collected for GSIS analysis.
Results:LCN2 levelsweremarkedly increased in (a) islets (3 fold; P<0.001),
WAT (≈20 fold; P<0.05), liver (7 fold; P<0.05) ofHFD-mice, (b)mouse islets
incubated with TNFα/IL1β (5 fold; P<0.001), (c) islets (7 fold; P<0.05) and
WAT (270 fold; P<0.05) isolated from the offspring of MPRmice, and (d) in
islets isolated from type 2 diabetic donors compared to non-diabetic donors (2
fold). In all four models, elevated LCN2 expression was associated with
impaired ex vivo and/or in vivo GSIS. Furthermore, exposure of isolated
mouse islets to recombinant-LCN2 markedly suppressed GSIS (80%;
P<0.001), whilst administration of recombinant-LCN2 to C57Bl/6 mice sup-
pressed GSIS in isolated islets by 85% (P<0.05).
Conclusion: Using three distinct models of pancreatic islet dysfunction,
and human T2D islets, our data identify LCN2 as a novel mediator of β-
cell failure that may represent a novel therapeutic target for treatment of
type 2 diabetes
Disclosure:P.W. Caton: None.
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ZBED6 negatively regulates insulin content, glucose-stimulated insu-
lin secretion, neuronal differentiation and cell aggregation in MIN6
cells
X. Wang1, L. Jiang2, O. Wallerman3, Q. Yu1, A. Klaesson3, A.
Tengholm1, L. Andersson3, N. Welsh1;
1Medical Cell Biology, Uppsala University, Sweden, 2Institute of Animal
Sciences of the Chinese Academy of Agricultural Sciences, Beijing,
China, 3IMBIM, Uppsala University, Sweden.

Background and aims: We have recently observed that knockdown of
Zbed6 in mouse βTC-6 cells resulted in increased insulin production and
decreased proliferation rates. The aim of the present study was to further
investigate the role of ZBED6 in insulin-producing cells, using mouse
MIN6 cells, and to evaluate the effects on Zbed6 knockdown on basal
beta-cell functions such as morphology, transcriptional regulation, insulin
content and release.
Materials and methods: Lentiviral shRNA-mediated stable Zbed6-
silenced cells and controls were characterized with a range of methods
including RNA sequencing, ChIP sequencing, insulin content and release,
sub-plasma membrane Ca2+ measurement, cAMP determination and
morphological studies.
Results:We identified more than 4,000 putative ZBED6-binding sites in
the MIN6 genome, including several beta-cell specific transcription fac-
tors, such as Pdx1, MafA and Nkx6-1. The highest scoring motif identi-
fied was a 12 bp motif with a core GCTCG sequence consistent with the
previously established motif for ZBED6. More than 700 genes showed
differential expression in response to Zbed6 knock-down. MafA, Nkx6-1
and Pdx1 were among the significantly upregulated genes. The up-
regulation of these genes was further verified by real-time PCR.
Immunoblotting and staining supported the up-regulation of PDX1 at
the protein level and nuclear localization of PDX1. Zbed6 knockdown
increased MIN6 cells insulin content and glucose stimulated insulin re-
lease, which was paralleled by increases in sub-plasma membrane calci-
um concentrations. Interestingly, our RNA-seq results showed that Zbed6
knockdown resulted in increased levels of mRNA coding for adenylyl
cyclases Adcy1 and Adcy9 and decreased levels for phosphodiesterases
Pde3a/5a/6a/8a/10a. When stimulated with forskolin, an enhanced cAMP
content was observed in Zbed6-silenced cells. Several Gene Ontology
categories were significantly enriched by analyzing the differentially
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expressed genes (FDR-corrected P<0.05), including neuronal differentia-
tion and projection, cell projection, regulation of neuronal differentiation,
generation of precursor metabolites, axon guidance molecules, MAPK
signaling pathway and cell adhesion. We also observed altered
morphology/growth patterns of Zbed6-silenced cells as indicated by in-
creased cell clustering and in the appearance of axon-like neurofilament-
M positive protrusions.
Conclusion:We conclude that ZBED6 acts as a transcriptional regulator
in MIN6 cells and that its activity supresses insulin production and re-
lease, cell aggregation and neuronal-like differentiation.

Disclosure:X. Wang: None.
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DNA damage in pancreatic beta cells is connected with loss of cell
mass and function in an ERCC1-deficient mouse model
A.P. Huerta Guevara1, S.J. McGowan2, N.L. Mulder1, T. Sano2, A.
Jurdzinski1, B.J. Eggen3, E. Bodekke3, J.H. Hoeijmakers4, A.K.
Groen1, J.W. Jonker1, L.J. Niedernhofer2, J.K. Kruit1;
1Department of Pediatrics, University Medical Center Groningen,
Netherlands, 2Department of Metabolism and Aging, The Scripps
Research Institute, Jupiter, USA, 3Department of Neuroscience,
University Medical Center Groningen, 4Department of Genetics,
Erasmus University Medical Center, Rotterdam, Netherlands.

Background and aims:Beta cell mass loss and impaired function are key
features of Type 2 Diabetes (T2D). Patients with hyperglycemia also
show increased levels of DNA damage, suggesting a potential connection
between these events. Our research aimed to study the impact of DNA
damage on beta cell mass and function using a mouse model with defi-
cient DNA repair.
Materials and methods: Glucose metabolism, beta cell mass, prolifera-
tion and apoptosis were studied in Ercc1-/Δ mice, in which ERCC1-XPF
repair endonuclease is knocked-down systemically to increase the burden
of endogenous DNA damage, and control littermates. Glucose metabo-
lism and beta cell function were also measured in Ercc1-/fl;Rip-Cre+/-

mice, in which ERCC1-XPF is deleted in pancreatic beta cells only, and
control littermates.
Results: As expected, beta-cells of Ercc1-/Δ mice showed signs of per-
sistent DNA damage, indicated by increased γH2AX staining. Ercc1-/Δ

mice had a 62% reduction in beta-cell area (control mice 0.60±0.14 vs.
Ercc1-/Δ mice 0.23±0.07; p<0.01) with increased apoptosis, whereas beta
cell proliferation was unaffected. Isolated islets from Ercc1-/Δ mice
showed a 2-fold increased sensitivity to apoptosis induced by high glu-
cose. Glucose tolerance was reduced in Ercc1-/fl;Rip-Cre+/- mice model in
comparison to controls. Additionally, isolated islets from Ercc1-/fl;Rip-
Cre+/- mice showed reduced insulin secretion compared to controls after
culture in high glucose concentrations (16.7mM vs 2.8mM).
Conclusion: Our data suggest that endogenous DNA damage when not
repaired in beta cells induce apoptosis, which contributes to loss of beta cell
mass. In addition,DNAdamage impairs glucosemetabolism affecting insulin
secretion. Therefore, therapies aimed to decrease DNA damage, such as anti-
oxidants, may contribute to the preservation of beta cells during T2D.
Supported by: NIH/NIA P01 AG043376
Disclosure:A.P. Huerta Guevara: None.
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Carbamazepine protects pancreatic beta cells and reduces type 1
diabetes incidence in non-obese diabetic mice
J.T.C. Lee1, I. Shanina2, M.S. Horwitz2, J.D. Johnson1;
1Department of Cellular and Physiological Sciences, 2Department of
Microbiology and Immunology, University of British Columbia,
Vancouver, Canada.

Background and aims:Type 1 diabetes is an autoimmune disorder inwhich
the pancreatic β cells are selectively destroyed by the host immune system.
Although many approaches are focused on suppressing aberrant immune
activity, studies aimed at the direct cellular protection of β cells are limited.
To address this knowledge gap, previous work from our laboratory employed
unbiased high-throughput screening to identify the use-dependent sodium
channel blocker carbamazepine as a compound that directly protected β cells
from a toxic cytokine cocktail in vitro. In this study, we tested whether carba-
mazepine could protect β cells in a mouse model of type 1 diabetes.
Materials and methods: Female, non-obese diabetic (NOD) mice were
weaned onto standard LabDiet 5053 alone (n = 20) or supplemented with
0.5% w/w carbamazepine (n = 22) and were fed ad libitum. Incidence of
diabetes was determined by two consecutive measurements of 4 hr fasting
blood glucose above 16 mmol/l up to 25 weeks of age. Serum carbamaz-
epine was quantified by ELISA from cardiac puncture blood at experi-
mental endpoint. Formalin fixed, paraffin embedded pancreatic sections
were obtained for immunohistochemical measurements of insulin-
positiveβ cell area and insulitis scoring. A chase cohort of carbamazepine
treated (n = 4) NOD mice was euthanized at 7 weeks of age for pre-
diabetic IPGTT using 2 g/kg glucose and histology.
Results: Incidence of persistent fasting hyperglycemia diverged at 16 weeks
of age between carbamazepine treated and control female NOD mice. By 25
weeks of age, approximately 40% of carbamazepine treated mice developed
diabetes in comparison to the ~80% of control 5053 fed animals. Serum
carbamazepine levels measured at experimental endpoint were highly variable
(14.98 ± 3.19 μM), but consistent with the concentrations used previously by
our group in vitro (~8.5 μM). Insulitis was also highly variable in between
mice within the same treatment group. No significant differences in insulitis
were found between control and drug treated animals, suggesting that carba-
mazepine did not alter lymphocyte homing or aggregation to the pancreatic
islets. Carbamazepine treatedmice exhibited increasedβ cell area as compared
to controls, consistent with a direct protective effect of this drug on theβ cells.
Fasting blood glucose in the pre-diabetic NODmice at 6weeks of agewas 3.6
± 0.19 mmol/l in carbamazepine treated animals versus 4.4 ± 0.12 mmol/l in
control mice (p < 0.01). IPGTTchallenge of these mice revealed a statistically
significant improvement in glucose homeostasis in carbamazepine treatedmice
(AUC 474.6 ± 21.8) versus control mice (AUC 676.2 ± 40.7; p < 0.01).
Conclusion: Taken together, our data suggest that carbamazepine re-
duces, but does not eliminate, the development of type 1 diabetes in
NOD mice. Our evidence suggests that this effect is due, in part to, a
higher functional capacity for responding to glucose challenge and main-
tenance of insulin-producing cells.
Supported by: SCN Drug Discovery Grant
Disclosure: J.T.C. Lee: Grants; Stem Cell Network Drug Discovery
Grant.

442
Imatinib inhibit streptozotocin induced Rac1-nadph oxidase mediat-
ed pancreatic beta cell death via activation of phosphatidylinositol 3-
kinase signalling
U. Karunakaran1, S. Udayakumar1, J. Moon2, J. Yoon2, K. Won2;
1Institute of Medical Science, Yeungnam University, 2Department of
Internal Medicine, Yeungnam University College of Medicine, Daegu,
Republic of Korea.

Background and aims: Beta cell failure plays a fundamental role in the
onset and progression of type 1 (T1D) and type 2 diabetes (T2D).
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Evidences in cell lines and animal models suggest that abnormal receptor
tyrosine kinase signaling may involve in the beta-cell death in Type 1 and
Type 2 diabetes. Recent development of tyrosine-kinase inhibitor (TKI)
based drugs demonstrates promising outcomes for treatment of diabetes.
But, the mechanisms whereby tyrosine-kinase inhibitors (TKI) exert their
effects of pancreatic beta cell failure are not fully understood. Rac1 (Ras-
related C3 botulinum toxin substrate 1), a small G-protein belonging to
the Rho family regulate a plethora of critical cellular functions, such as
oxidative stress, cellular contacts, migration, and proliferation. Because of
its diverse functions, Rac1 plays both positive and negative roles in pan-
creatic beta cells. Our present study evaluates the effects of c-Abl inhibitor
Imatinib on stress induced by streptozotocin (STZ), and its potential im-
plication on Rac1 signaling.
Materials and methods: To address this question, INS-cells were
pretreated with Imatinib (10uM) for 2h and then exposed to STZ (1mM)
for 8 hours. Apoptosis wasmeasured by TUNEL-Nick End Labeling assay.
Rac1 activation was measured by non-radioactive Rac1 activation kit
(Millipore). NADPH oxidase activity was measured by Lucigenin based
chemiluminescence assay. Protein expression levels of insulin and ERK
signaling measured by western blot analysis. C57BL/6 mice were received
Imatinib (150mg/kg body weight) day before and 2h after STZ injection i.p
(150mg/kg body weight) and day after the injection.
Results: Exposure of INS-1 cells to STZ (1mM) increased the expression
of active Rac1-GTP resulted in elevated NADPH oxidase activity (4 fold
p<0.001) compared with control cells. The effects on Rac1-GTP were
associated with a 60% increase in cell apoptosis, evaluated by TUNEL-
assay. Further, NADPH oxidase activity potentiated STZ-induced mito-
chondrial dysfunction. Imatinib (10uM) pretreatment blocked STZ-
induced Rac1-GTP activation which was significantly blocked NADPH
oxidase activity (p<0.001) and mitochondrial dysfunction mediated cell
death. Moreover Inhibition of Rac1-GTP using NSC23766 (50uM)
inhibited STZ-induced NADPH oxidase activity (p<0.001) and apoptosis.
Imatinib pretreatment stimulated ERK (thr202/tyr204) and phos-
phatidylinositol 3-kinase (PI3K) activation. Inhibition of ERK by U0126
(10uM) enhanced Imatinib effect on phosphatidylinositol 3-kinase activa-
tion and completely blocked STZ action. Interestingly, inhibition of phos-
phatidylinositol 3-kinase activation (PI3K) using PX-866(1uM) inhibited
Imatinib protective effect against STZ. Finally, Imatinib treated mice
showed reduced blood glucose levels as well as apoptotic beta cells com-
pared to STZ-treated mice. Immunohistochemistry analysis showed en-
hanced insulin positive areas in the pancreatic section of Imatinib treated
mice compared to STZ.
Conclusion: STZ- triggers the Rac1- mediated upregulation of NADPH
oxidase activity in INS-1 cells. This is associated with increased mito-
chondrial dysfunction with cell apoptosis. Imatinib decreased STZ-
induced Rac1-NADPH oxidase activity and apoptosis via enhancing
phosphatidylinositol 3-kinase signaling.
Disclosure:U. Karunakaran: None.

443
The role of MCPIP1 in insulin-producing cells
K. Tyka, S. Lenzen, E. Gurgul-Convey;
Institute of Clinical Biochemistry, Hannover Medical School, Germany.

Background and aims: Type 1 diabetes mellitus is an autoimmune dis-
ease, characterized by a progressive destruction and death of pancreatic
beta cells. The process is induced by proinflammatory cytokines released
by activated immune cells. Cytokines modulate several intracellular path-
ways in beta cells, including the NFkB axis. Recently a novel
antiinflammatory protein MCPIP1 was described to inhibit the NFkB
pathway and cytokine production in different cell types. The aim of this
study was to characterize the role of MCPIP1 in insulin-producing cells
upon exposure to cytokines.
Materials andmethods:MCPIP1 expression was measured in rat tissues
by real-time RT-PCR. Human MCPIP1 was overexpressed in rat insulin-

producing INS1E cells using pcDNA3 vector or pLVX-EF1α-Tet3G-Zs-
Green1 lentiviral vector (doxycycline inducible system). MCPIP1 sup-
pression was achieved by shRNA. Positive clones were selected by resis-
tance to G418 and puromycin. Cells were treated with a cytokine mixture
(IL-1β 60 U/ml, TNFα 185 U/ml and IFNγ 14 U/ml). Glucose-induced
insulin secretion was measured byRIA, viability byMTTassay, apoptosis
by caspase-3-Glo assay, NFkB activation by SEAP reporter gene assay.
iNOS protein expression was analyzed by Western blotting and nitrite by
the Griess method.
Results: Measurements of MCPIP1 gene expression revealed that in rat
islets and insulin-producing cells the level ofMCPIP1 is low as compared
to other tissues. The MCPIP1 expression in untreated INS1E was in-
creased several-fold after exposure to cytokines. Overexpression of
MCPIP1 in INS1E cells resulted in the protection against cytokine-
mediated cell viability loss (INS1E-control cells 48 ± 2 vs. INS1E-
hMCPIP1 75 ± 3%) and inhibition of cytokine-stimulated caspase-3 ac-
tivation (INS1E-control cells 157 ± 9, INS1E-hMCPIP1 98 ± 3%). The
transcription factor NFkB was strongly activated by cytokines in control
INS1E cells (620 ± 20%), while in INS1E-MCPIP1 cells a significant
reduction was observed (3-fold). Consequently, cytokine-mediated
iNOS protein expression as well as nitrite accumulation was decreased
in cells overexpressing MCPIP1. Interestingly, the gene expression of
insulin in INS1E-MCPIP1 cells was significantly lower than that of con-
trol INS1E cells. Basal insulin secretion at 3 mM Glc was similar in
control INS1E and INS1E-MCPIP1 cells. MCPIP1 overexpression result-
ed, however, in a significant enhancement of GSIS after incubation with
10 mM Glc or 30 mM Glc. The observed effects of MCPIP1 overexpres-
sion depended on the expression level as shown using an inducible
MCPIP1 system. Suppression of the basal rat MCPIP1 expression had
opposite effects to the overexpression.
Conclusion: MCPIP1 is strongly stimulated by cytokines in insulin-
producing cells. MCPIP1 protects insulin-producing cells against
cytokine-mediated toxicity by inhibition of the NFkB-iNOS pathway
and prevention of caspase-3 activation. The observed lower transcription
level of insulin together with a potentiating effect on GSIS upon cytokine
exposure suggests that cytokine-mediated MCPIP1 overexpression may
serve as a protective feedback mechanism by i) inhibition of cell death
pathways, and also by ii) reduction of the physiological overload of insu-
lin production, though maintaining proper glucose responsiveness.
Supported by: DAAD grant to K.T
Disclosure:K. Tyka: None.
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In type 2 diabetes, microRNA miR-184 is reduced in human pancre-
atic islets and targets CRTC1, a molecule that counteracts palmitate-
induced apoptosis and functional damage
G. Sebastiani1, G.E. Grieco1, F. Mancarella1, G. Ventriglia1, L. Nigi1, L.
Marselli2, P. Marchetti2, F. Dotta1;
1Diabetes Unit, University of Siena; Umberto di Mario Foundation,
Toscana Life Sciences, 2Department of Endocrinology, University of
Pisa, Italy.

Background and aims:MicroRNAs are small endogenous non-coding
RNAs that negatively regulate gene expression. They are involved in
the pathogenesis of several diseases, including type 2 diabetes (T2D).
Recent studies have highlighted the role of miR-184 in β cell growth
as a potential protective/compensatory mechanism in T2D. However,
the molecular mechanism(s) that regulates this compensatory response
is not entirely known. Aim of this study was to gain insight into the
potential role of miR-184 in protective/compensatory response in
T2D
Materials and methods: miR-184 expression was evaluated by Taqman
RT Real-time PCR in purified human islets from 7 T2D and from 12 non-
diabetic multiorgan donors. TargetScan7.0 algorithm was used to identify
miR-184 predicted target genes. Taqman RT Real-time PCR was per-
formed to evaluate the expression predicted target genes of potential in-
terest in human islets from non-diabetic and T2D donors; luciferase assay
was used to validate the identified target gene of interest [i.e. CRTC1
(CREB Regulated Transcription Coactivator 1)] as actual miR-184 target.
CRTC1 functional effects were evaluated by overexpressing it inMIN6 β
cell line by transfection with a CRTC1 encoding plasmid, in the presence
or not of palmitate (0.5mM for 48h). Apoptosis was investigated by
Caspase-3 staining quantified by FACS, while basal and glucose
stimulated insulin secretion (GSIS - 2mM and 20mM Glu) was an-
alyzed by ELISA. Statistical analyses were performed using Mann-
Whitney U test
Results: miR-184 was significantly reduced in T2D vs non-diabetic con-
trol human islets (p=0.038); its expression did not correlate with age or
BMI and was not affected by in vitro exposure of non-diabetic human
islets to high glucose (22mM for 48h). Predicted target gene evaluation
revealed CRTC1 as a potential target gene of miR-184. CRTC1 expres-
sion was higher in T2D vs non-diabetic human islets, in accordance with
the pattern of expression of its predicted negative regulator, i.e. miR-184.
The direct binding of miR-184 to CRTC1 was demonstrated by luciferase
assay, thus revealing that miR-184 directly regulates CRTC1 expression.
Accordingly, inhibition of miR-184 in 1.1B4 human pancreatic islet cell
line resulted in increased expression of CRTC1, further demonstrating the
regulation of CRTC1 expression by miR-184. As for the potential func-
tional role of CRTC1 in β cells under stressful condition, MIN6 cells
transfected with CRTC1 showed a protection from Caspase-3-mediated
apoptosis (Ctr: nt 2,21±1,28% vs palm 5±5,9% p=0,0426; CRTC1-
transfected: nt 1,41±2.3% vs palm 1.8±1.5%, p: NS). Moreover,
CRTC1 overexpression in MIN6 cells prevented the functional damage
of palmitate on GSIS [Stimulation Index (ratio between 20mM and 2mM
Glucose)- Ctr: nt 9.1±3.0 vs palm 6.1±1.3, p=0,02; CRTC1-transfected: nt
7.09±4.9 vs palm 8.2±5.1, p: NS)
Conclusion: In conclusion, we hypothesize that the downregulation of
miR-184 observed in T2D islets, leading to hyperexpression of CRTC1, a
molecule that counteracts palmitate-induced apoptosis and functional
damage, may represent a potential protective/compensatory mechanism
duringmetabolic stress, thus identifying novel candidates forβ cell rescue
in T2D
Disclosure:G. Sebastiani: None.

445
Crosstalk of fatty liver with fatty pancreas impairs islet function in
humans
F. Gerst1,2, R. Wagner1,2, D. Siegel-Axel1,2, K. Gabriele1,2, M. Panse2, T.
Sartorius2, H.-G. Rammensee3, N. Stefan1,2, B. Sipos4, F. Fend4, S.
Nadalin5, A. Königsrainer5, H.-U. Häring1,2, S. Ullrich1,2;
1Institute for Diabetes Research andMetabolic Diseases of the Helmholtz
Center Munich at the Eberhard-Karls-University of Tübingen, 2Internal
Medicine IV, University Hospital Tübingen, 3Department of
Immunology, University of Tübingen, 4Department of General
Pathology and Pathological Anatomy, University of Tübingen,
5Department of General, Visceral and Transplant Surgery, University
Hospital Tübingen, Germany.

Background and aims: The fatty liver produces fetuin-A, which am-
plifies insulin resistance and inflammation in a TLR4-dependent manner.
Circulating fetuin-A concentrations are increased in obese patients with
non-alcoholic fatty liver disease. In humans, a positive correlation be-
tween plasma fetuin-A concentrations and insulin resistance depends on
high fatty acid levels, indicating an interaction between fetuin-A and fatty
acids. Pancreatic steatosis was recently recognised as a potential factor in
the pathogenesis of T2D. Elevated pancreatic fat content (up to 9% of the
gland) associates with impaired insulin secretion in patients with impaired
glucose tolerance. It is proposed that fatty pancreas curtails insulin secre-
tion, but how pancreatic fat modulates islet function remains to be clari-
fied. This work examines the crosstalk between fatty pancreas and fatty
liver and deciphers its impact on islet function.
Materials and methods: 60 human pancreatic resections were
immunohistochemically stained for insulin, glucagon and somatostatin.
The pancreatic adipocytes were identified by oil red and adiponectin
staining. Plasma fetuin-A, glucose and insulin levels were determined.
Insulin secretion was estimated on the basis of disposition index (DI)
obtained from oral glucose tolerance tests. Isolated human islets were
co-cultured with pancreatic preadipocytes or differentiated adipocytes
and the fatty liver-fatty pancreas crosstalk was mimicked by addition of
fetuin-A. Insulin secretion was evaluated by ELISA and RIA.
Results: In 70% of the patients a variable degree of pancreatic steatosis,
with sporadical fat infiltration of the islets, was detected. Interestingly,
even islets surrounded by adipocytes displayed unaltered architecture
and hormone distribution. In accordance, no correlation between pancre-
atic steatosis and BMI, HbA1c or DI was observed.Most interestingly, the
DI negatively correlates with plasma fetuin-A levels. The co-culture of
isolated human islets with pancreatic preadipocytes or differentiated adi-
pocytes did not alter insulin secretion, while fetuin-A inhibited secretion.
This effect of fetuin-Awas independent of TLR4, since the inhibition of
GIIS (glucose-induced insulin secretion) was still visible in TLR4 KO
mouse islets. Moreover, fetuin-A inhibition of GIIS was counteracted
by the JNK inhibitor SP600125, suggesting that the stress kinase JNK
mediates the effect of fetuin-A on insulin secretion. Indeed, fetuin-A
stimulated JNK phosphorylation in a TLR4 independent manner.
Conclusion: The hepatokine fetuin-A impairs glucose-induced insulin
secretion, which, in addition to the fetuin-A-induced local inflammation,
may accelerate the development of diabetes.
Disclosure:F. Gerst: None.
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Osteocalcin: a novel therapy to reverse the decline in functional beta
cell mass in type 2 diabetes
O.M. Sabek1, A.O. Gaber1, D. Fraga1, S. Nishimoto2;
1The Methodist Hospital, 2University of Tennessee, Houston, USA.

Background and aims: Insulin producing β-cells exposed to increased
glucose levels develop abnormalities in insulin secretion, and undergo de-
differentiation, with changes in gene expression and in structural and
functional characteristics. Such changes are accompanied by
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abnormalities in β-cell morphology that results from the loss of β-cell
transcription factor such as MAFA, MAFB, NEUROD1, SIRT1 and
PDX1. β-cell de-differentiation is increasingly recognized as a pathway
for hyperglycemia-induced β-cell dysfunction, adaptation, and decom-
pensation. The bone hormone osteocalcin (OCN) was found in animal
models to induce β-cell proliferation and to have positive effects on
peripheral insulin sensitivity, hepatic metabolism and on visceral fat and
energy expenditure. Since the publication of these data, several studies
examined, albeit indirectly, the relationship between serum OCN levels
and glucose, lipids, and atherosclerosis in humans. In this study we ex-
amined whether OCN can reverse pre-diabetes and diabetes induced
changes in human islets.
Materials andmethods: For in-vitro function, human islets from healthy,
obese and T2DMpancreata were cultured for 7 days with or without OCN
(4.5ng/ml). Glucose-stimulated insulin release and insulin content was
quantified by ELISA. For in-vivo function, an aliquot of 500IEQ of each
isolated islets was transplanted under the renal capsule of NOD/SCID
mice (n=5/donor islets/treatment) and assessed for human insulin and c-
peptide release at 30 minutes post glucose challenge. Western blot and
PCR were used to characterize the transcriptional changes caused by
obesity and diabetes. Histological examination of the islets for total β-
cell mass and proliferation was done by double staining of insulin and
Ki67.
Results: We found that treating obese, pre-diabetic and type 2 diabetic
human islets with osteocalcin restored insulin secretion in response to
glucose stimulation, significantly increased insulin content and insulin
protein expression. Most importantly, OCN induced an increase in human
β-cell mass through proliferation. We also found, using western blot and
real time PCR that osteocalcin restored expression of MAFA, MAFB,
NEUROD1, SIRT1 and PDX1. Finally we showed that continuous expo-
sure to OCN strongly enhances the metabolic response of human islets to
glucose challenge, in terms of insulin and C-peptide secretion, in-vivo,
following transplantation into NOD-scid mice.
Conclusion: Our results show that OCN not only restored the loss of β-
cell transcription factor such as MAFA, MAFB, NEUROD1, SIRT1 and
PDX1, but also increaseβ-cell mass through proliferation. Understanding
the role of OCN in the regulation of glucose homeostasis, insulin secre-
tion and β-cell proliferation in human islets could have immediate and
wide ranging relevance to the treatment of diabetes.
Disclosure:O.M. Sabek: Grants; Vivian Smith Foundation.
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Eukaryotic translation initiation factor 2A (eIF2A) saves pancreatic
beta cells “lost in translation” during ER stress-induced apoptosis
E. Panzhinskiy1, F. Taghizadeh1, K.-Y. Chu2, Y. Yang3, E. Jan4, J.D.
Johnson1;
1Cellular and Physiological Sciences, University of British Columbia,
Vancouver, Canada, 2Garvan Institute of Medical Research, Sydney,
Australia, 3Department of Developmental Genetics, Max Planck
Institute for Heart and Lung Research, Bad Nauheim, Germany,
4Biochemistry and Molecular Biology, University of British Columbia,
Vancouver, Canada.

Background and aims: Endoplasmic reticulum (ER) stress-induced un-
folded protein response (UPR) is a well-known mechanism mediating
beta cell apoptosis in diabetes. Inhibition of general protein synthesis
via phosphorylation of eIF2α is key event during UPR. eIF2A has been
implicated in the translation of specific mRNAs under stress conditions,
such as viral infection, when general translation is similarly suppressed.
Therefore, we hypothesized that eIF2A plays a key role in regulation of
mRNA translation during UPR in beta cells.
Materials and methods: Thapsigargin (Tg, 1 μmol/l), palmitate (PA, 0.5
mmol/l in BSA) were used to induce UPR in MIN6 cells, primary mouse
and human islets. Real-time RT-PCR and Western Blot were used to
assess gene expression. Cells were infected with lentivirus encoding

GFP-tagged eIF2A or just GFP; experiments were performed 72 hours
post infection. Apoptosis was assessed by live cell imaging of propidium
iodide stained cells. To assess protein synthesis cells were treated with
35S labeled Met/Cys media for 30 min, protein lysates collected, gel
separated and radiation quantified.
Results: We showed that pancreatic islets had highest eIF2A abundance
compared to other tissues. Both Tg and PA dose-dependently induced
mRNA (3.5±0.4-fold and 2.0±0.3, n=6) and protein (2.2±0.2-fold and
2.1±0.2 n=6) expression of eIF2A in primary mouse and human islets,
suggesting an associationwith theUPR.We observed the highest levels of
eIF2A protein levels 24 hours after induction of UPR, which coincided
with highest induction levels of ER stress markers Bip and IRE1α. We
showed 84.7±6.9% (n=3) and 63.7±7.8% (n=5) reduction in thapsigargin-
and palmitate-induced apoptosis, respectively, in primarymouse islet cells
overexpressing eIF2A (3-fold). These finding were confirmed using pri-
mary human islets (n=3). The reduced cell death by stable eIF2A over-
expression in MIN6 cells (3-fold) was associated with a 88.3±8.4% (n=5)
decrease in protein expression of UPR pro-apoptotic marker CHOP.
However there was no effect on the steady-state levels of CHOP
mRNA during UPR, suggesting a specific role of eIF2A in the inhibition
of ER stress-induced translation of CHOP mRNA. Additionally, we ob-
served a 50.4±10.1% decrease in XBP1 splicing suggesting selective
inhibition of the IRE1α branch of UPR. MIN6 cells showed decreased
protein synthesis rate by 80.2±10% (n=3) after 2 hours of Tg treatment
but it was unchanged in cells overexpressing eIF2A, despite normal ER
stress-induced eIF2α phosphorylation. Immunoprecipitation of eIF2A
showed an increase in the interaction of eIF2A with eIF2α during UPR
with the maximum of 3.9±1.1 fold increase (n=4) after 24 hr of Tg treat-
ment, which may explain uncoupling of translational initiation from
eIF2α phosphorylation in cells overexpressing eIF2A.
Conclusion:We conclude that eIF2A prevents UPR-induced apoptosis in
beta cells via inhibition of translational repression. We identified a novel
protective role for eIF2A in the context of ER-stressed beta cells via the
selective inhibition of CHOP mRNA translation and XBP1 splicing.
Supported by: CDA
Disclosure:E. Panzhinskiy: None.
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Comparative analysis of cytoprotective enzyme equipment in human
pancreatic beta cells and non beta cells
A. Jörns1, I. Mehmeti1, S. Lenzen2;
1Institute of Clinical Biochemistry, 2Institute of Experimental Diabetes
Research, Hannover Medical School, Germany.

Background and aims: The pancreatic beta-cell is a cell type particularly
vulnerable to oxidative insults due to its low antioxidative defense en-
zyme equipment. In particular pancreatic beta-cells are very sensitive to
the beta-cell toxicity of pro-inflammatory cytokines in T1DM and
lipotoxicity in T2DM. Human pancreatic beta-cells however are often
considered to be better protected than rodent beta-cells. This assumption
is based on the circumstantial evidence obtained in experiments with
isolated intact human islets. But islets also contain non-beta-cells, which
are thought to be better protected against toxicity induced by diabetogenic
agents. Since human islets contain more non-beta-cells than rodent islets
this may have resulted in such studies in an overestimation of the
cytoprotective potential of human beta-cells.
Materials and methods: Therefore we developed a new method for
quantitative in-situ PCR allowing an exact analysis of the cytoprotective
enzyme equipment of each individual non-beta- and beta-cell in the islets
in human pancreas. The gene expression of the cytoprotective enzymes in
human non-diabetic pancreatic sections was performed by in situ PCR
analysis with a specific thermal cycler. The incorporated digoxigenin-
labeled nucleotides were visualised by fluorescence staining and thereaf-
ter immunostained for insulin to identify beta- and non-beta-cells in the
same section. Gene expression of the enzymes was quantified

Diabetologia (2016) 59 (Suppl 1):S1–S581S218



densitometrically in the beta and non-beta-cells with a computer-assisted
method.
Results: Quantitative analysis of cytoprotective enzyme expression in
individual islet cells revealed a clearly better protective equipment of
non-beta-cells than of beta-cells. This is true for the situation in all sub-
cellular locations with the exception of the endoplasmatic reticulum (ER).
The superoxide radical inactivating isoenzymes Cu/ZnSOD in the cytosol
and MnSOD in the mitochondria are highly expressed in beta-cells, not
much less than in non-beta-cells (2/3). The hydrogen peroxide
inactivating enzymes GPx1 in cytosol and mitochondria and catalase in
peroxisomes, the subcellular sites of pro-inflammatory cytokine and
lipotoxicity, respectively, are very weakly expressed (33% and less than
10% of non-beta-cells, respectively). This documents for the first time
convincingly the imbalance between hydrogen peroxide generating and
inactivating antioxidative enzyme capacity in human beta-cells. The only
exception is the ER where the cytoprotective enzymes PRX4 and GPx7
are as strongly expressed in beta-cells as in non-beta-cells. This ER pro-
tection is also significantly higher than that in rodent beta-cells with much
lower expression values in the beta-cells. No significant differences were
observed between the different non-beta islet cell types.
Conclusion: These results thus explain why human pancreatic beta-cells
are comparatively sensitive to pro-inflammatory cytokine and lipotoxicity
but are significantly better protected against ER-stress.
Disclosure:A. Jörns: None.

449
Metabolic stress induces aberrant activation and mislocalisation of
Ras-related C3 botulinum toxin substrate 1 (Rac1) in rodent and
human beta cells
A. Kowluru, A.K. Chekuri;
Pharmaceutical Sciences, Wayne State University, Detroit, USA.

Background and aims:Metabolic activation of small molecular mass G-
proteins [Rac1] has been implicated in islet beta cell function including
physiological insulin secretion. However, significant knowledge gaps ex-
ist with regard to the fate of these signaling proteins, specifically Rac1, in
pancreatic beta cells exposed to metabolic stress [hyperglycemia; HG].
Herein, we investigated the functional status of Rac1 [activation and
subcellular targeting] in clonal beta [INS-1 832/13] cells, normal rodent
and human islets under the duress of metabolic stress.
Materials and methods: INS-1 832/13 cells, rodent and human islets
were incubated either under basal [2.5-5 mM] or HG [20-30 mM; 24
hr] conditions. Rac1 activation was assessed by the pull-down assay
[Cytoskeleton, USA]. Purified nuclear fractionation was isolated using
NE-PER kit [Thermoscientific, USA]. Human islets are from Prodo
Labs [USA]. Rac1 constructs were from cDNA Resource Center
[Bloomberg University, USA].
Results: Metabolic stress significantly promoted activation of Rac1
[Rac1-GTP] in INS-1 832/13 cells, normal rodent and human islets.
Under these conditions, we observed a marked increase in the accumula-
tion [translocation] of Rac1 with the nuclear fraction [2.77±0.51 fold over
basal; n=3; p<0.05] in these cells. Interestingly, the translocation of Rac1
to the nucleus under HG conditions is significantly reduced [48±8.5%
inhibition; n=3; p<0.005] in INS-1 832/13 cells overexpressing a domi-
nant negative mutant of Rac1 [N17Rac1] suggesting that prior activation
of Rac1 is requisite for its nuclear translocation. Furthermore, pharmaco-
logical inactivation of Rac1 [GDP-bound conformation] using EHT 1864
[a known inhibitor of Rac1] significantly prevented [44±5.5% inhibition;
n=4; p<0.005] HG-induced nuclear translocation of Rac1 in these cells.
Our hypothesis that metabolic stress induced sustained activation of Rac1
is requisite for its nuclear accumulation is further validated by our data
demonstrating a sizable increase in the nuclear translocation of constitu-
tively active Rac1 mutant [V12Rac1].
Conclusion:We provide the first evidence in rodent and human beta-cells
that metabolic stress induces preferential translocation of active, GTP-

bound Rac1 to the nuclear compartment. We propose that HG conditions
promote sustained activation and alterations in the subcellular distribution
[nuclear translocation] of Rac1, culminating in the activation of nuclear
events, which could contribute to cellular dysfunction of the islet beta cell.
Supported by: VA and NIH
Disclosure:A. Kowluru: None.
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Plasma membrane PI(4,5)P2 is required for normal glucose-
stimulated insulin secretion
B. Xie, P.M. Nguyen, A. Thonig, O. Idevall-Hagren;
Department of Medical Cell Biology, Uppsala University, Sweden.

Background and aims: Insulin secretion from pancreatic beta cells is
stimulated by elevated blood glucose levels and occurs through Ca2+-
triggered exocytosis. The steps leading to exocytosis involves multiple
ion channels in the beta cell plasma membrane, including KATP channels
and voltage-dependent Ca2+ channels. Many ion channels are regulated
by the phospholipid phosphatidylinositol 4,5-bisphosphate (PI[4,5]P2),
which can stabilize the open conformation of the channels and facilitate
conductance. PI(4,5)P2 levels in beta cells are regulated by cytosolic ATP
and Ca2+ concentrations and can therefore vary over time, but to what
extent this lipid is required for beta cell function is not well established.
The aim of the present study was to investigate if plasma membrane
PI(4,5)P2 is a regulator of insulin secretion in beta cells.
Materials and methods: Recombinant adenoviral vectors carrying a
light-regulated PI(4,5)P2 phosphatase (Opto-5ptase), a PI(4,5)P2 bio-
sensor (PH-PLCδ1-mRFP) and a red-light emitting Ca2+ indicator
(R-GECO) were used to transduce primary mouse and human beta
cells and islets. Mouse (MIN6) and rat (INS-1E) beta cells lines were
instead transfected with plasmids encoding the same fusion proteins.
All cells were imaged with total internal reflection fluorescence (TIRF)
microscopy. Activation of Opto-5ptase was achieved at the stage of
the microscope by blue-light-induced translocation of the PI(4,5)P2
phosphatase to the PI(4,5)P2-rich plasma membrane. A growth hor-
mone assay was used to measure secretion from MIN6 cells express-
ing Opto-5ptase.
Results: Blue-light illumination of dispersed mouse beta cells expressing
Opto-5ptase resulted in the immediate loss of co-expressed PH-PLCδ1-
mRFP from the plasma membrane, indicating loss of PI(4,5)P2. In MIN6
and INS-1E cells, light-induced PI(4,5)P2 depletion suppressed
depolarization-induced Ca2+-influx by 68±3% (n=49, p<0.001) and 72
±3% (n=53, p<0.001), respectively. Somewhat less pronounced suppres-
sion was also observed in beta cells within intact human islets (51±5%,
n=22, p<0.01). The degree of suppression correlated linearly with the loss
of plasma membrane PI(4,5)P2 (R

2=0.84, p<0.001, n=44 cells), and the
Ca2+ influx was almost completely inhibited in cells with the most pro-
nounced loss of PI(4,5)P2. Stimulation of dispersed mouse beta cells with
20mM glucose resulted in pronounced oscillations of the cytoplasmic
Ca2+ concentration that were reversibly suppressed by 41±5% (n=22,
p<0.001) following PI(4,5)P2 depletion. Similar suppression was ob-
served in glucose-stimulated MIN6 cells (69±4%, n=31, p<0.001).
Measurements of growth hormone secretion from MIN6 cells expressing
Opto-5ptase revealed 49±4% (n=4, p<0.05) suppression of glucose-
stimulated secretion following illumination.
Conclusion: Acute light-induced depletion of plasma membrane
PI(4,5)P2 suppressed glucose-induced Ca

2+-influx in, and secretion from,
beta cells. The degree of suppression correlated with the degree of lipid
depletion, such that even small changes in PI(4,5)P2 had an impact on
Ca2+-influx. Conditions resulting in altered beta cell metabolism, such as
diabetes, will have an impact on themetabolically regulated PI(4,5)P2 and
may help to explain the impaired Ca2+ signalling and insulin secretion in
diabetes.
Supported by: Swedish Research Council, GG foundation, MoLPS
Disclosure:B. Xie: None.
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LDL receptor expression and function in human pancreatic beta cells
G. Lambert1, A. Thedrez2, P. Parnet2, R. Scharfmann3, E. Nobécourt2;
1Université de la Réunion, Sainte Clotilde, Réunion, 2Inra UMR 1280
PhAN, Nantes, 3Inserem UMR 1016, Paris, France.

Background and aims: High dose statins slightly enhance the risk of
type-2-diabetes (T2D) in predisposed individuals. It is not knownwhether
PCSK9 inhibitors may also increase this risk. We aimed to evaluate if
modulations of the LDL receptor (LDLR) pathway by statins and PCSK9
alter glucose-stimulated insulin secretion (GSIS) in beta cells.
Materials and methods: EndoC-BH1 human pancreatic beta cell line
were maintained in serum-depleted culture conditions and subsequently
deprived in glucose (2.8mM) with or w/o mevastatin (10μg/ml), with or
w/o recombinant PCSK9 (600ng/ml). Cell surface LDLR expression and
fluorescent LDL uptake were measured by flow cytometry. PCSK9 se-
cretionwasmeasured in culture medium. GSIS assays were performed for
1h in Krebs Ringer buffer with increasing concentrations of Glucose (2.8-
15mM)with or w/o Exendin-4 (0.1μM) and IBMX (500μM). Insulin was
measured in culture supernatants and cell lysates.
Results: Cell surface LDLR expression was significantly up-regulated by
mevastatin (+134%, p<0.05), whereas PCSK9 significantly reduced
LDLR expression (-83%, p<0.05). LDL cellular uptake followed LDLR
expression patterns. Similar GSIS levels were observed with or w/o
mevastatin treatment and/or PCSK9 supplementation (Fig 1).
Surprisingly, native EndoC-BH1 cells secrete significant amounts of
PCSK9 (7.4±1ng/106 cells), which was further increased by mevastatin
treatment (+112%).
Conclusion: Our in vitro data indicate that human pancreatic beta cells
secrete PCSK9 and that statins and PCSK9 modulate LDLR expression
and function in beta cells without apparently altering GSIS.

Supported by: Sanofi-Regeneron
Disclosure:G. Lambert: Grants; Sanofi-Regeneron. Honorarium;
Sanofi-Regeneron.
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Increased SGLT2 expression with PPARγ agonist in pancreatic al-
pha cells reversed glucagon increase at hyperglycaemia
M.-K. Kim1,2, H. Jung2, H. Shin2, E. Lee1, T. Kim1, T. Kim1, M. Kwon1,
S. Lee1, B. Rhee1, J. Park1,2;
1Internal Medicine, Division of Endocrinology and Metabolism,
Department of Internal Medicine, College of Medicine, 2Paik Institute
for Clinical Research, Molecular Therapy Lab, Inje University, Busan,
Republic of Korea.

Background and aims: One recent study showed that inhibition of the
sodium glucose transporter 2 (SGLT2) increased glucagon secretion in
pancreatic alpha cells. Troglitazone, Peroxisome proliferator-activated re-
ceptor γ (PPAR-γ) agonist, was reported to increase SGLT2 in renal
proximal tubule cells, but its role on pancreatic alpha cells have not been
reported.We investigated that the effect of troglitazone on SGLT2 expres-
sion in alpha cell and subsequent glucagon regulation in hyperglycemia.
Materials and methods: An Alpha TC1-6 cell line was cultured in con-
trol or hyperglycemia (15mM) for 72 hours. We applied troglitazone with
or without PPARγ antagonist (GW9662 10μM). To investigate the in-
volvement of PI3K/Akt pathway, we applied troglitazone with or without
Wortmanin. We measured sodium glucose transporter 2 (SGLT2) and
glucagon (GCG) mRNA and protein expression. PPAR gamma, PI3K
and Akt protein were also measured.
Results: Exposure of alpha TC cells to hyperglycemia (HG) for 72h in-
creased glucagon mRNA and protein expression. HG decreased SGLT2
mRNA and protein expression. Troglitazone significantly reversed HG-
induced reduction of SGLT2 expression and increase of glucagon secretion.
PPARγ antagonist (GW9662 10μM) decreased the expression of SGLT2
and increased glucagon as HG did. Hyperglycemia increased PI3K and p-
Akt expression in alpha cell. Wortmanin (PI3K inhibitor, 1μM) reversed
HG-induced SGLT2 decrease and glucagon increase. Troglitazone treat-
ment decreased PI3K and p-Akt expression in HG.
Conclusion: In conclusion, PPARγ agonist, troglitazone improved glu-
cose transport SGLT2 dysfunction and subsequent glucagon dysregula-
tion in alpha cell under hyperglycemia. Those effects were through the
involvement of PI3K/pAkt signaling pathway. This study may add one
more reasons for ideal combination of PPARγ agonist and SGLT2 inhib-
itor in clinical practice.
Disclosure:M. Kim: None.

453
Fluoxetine treatment impairs E-cadherin-mediated cell adhesion and
altered calcium homeostasis in pancreatic beta cells
Y.-W. Chen;
Pharmacology, National Cheng Kung University, Tainan City, Taiwan.

Background and aims: Selective serotonin reuptake inhibitors (SSRIs)
are the most common prescribed drugs for anxiety and mood disorders.
Long term use of SSRIs is associated with an increased risk of diabetes,
but the mechanism(s) underlying this association is not fully elucidated.
Evidences showed that E-cadherin-mediated cell adhesion plays an im-
portant role on glucose-stimulated insulin secretion (GSIS) in pancreatic
β-cells. Calcium signaling is essential for the release of insulin granules.
The aims of the current study were to investigate the underlying mecha-
nism(s) by which fluoxetine induces pancreatic beta cell dysfunction.
Materials and methods: MIN6 beta cells were used to investigate the
structure of adheres junction and the distribution of E-cadherin by using
immunohistochemistry. The effects of fluoxetine on membrane localiza-
tion of E-cadherin were studied inMIN6 cells using biotin surface protein
isolation assay and immunostaining. E-cadherin-mediated adhesion was
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investigated by using chimeric proteins made of functional E-cadherin
ectodomains fused to the Fc fragment of immunoglobulin (E-cad/Fc).
Insulin secretion, single cell calcium measurement were determined.
Results: Fluoxetine significantly reduced GSIS of mouse insulin secreting
MIN6 cells. MIN6 cells formed smaller colonies of loosely packed cells with
reduced cell-cell contact after fluoxetine treatment. Immunohistochemistry
revealed that E-cadherin largely accumulates in cytosol, mainly in Golgi
apparatus. Fluoxetine reduces the membrane-localized E-cadherin due to
increase of its endocytosis. Fluoxetine inhibits spreading of β cells attached
to E-cad/Fc as well as disrupts E-cadherin-mediated actin filament.
Furthermore, single cell calcium measurement indicated that fluoxetine sig-
nificantly suppresses ER calcium release and the activation of store-operated
calcium entry (SOCE) via reduction of ER calcium storage and inhibition of
STIM1 trafficking after ER calcium depletion respectively.
Conclusion: Our results suggested that exposure to fluoxetine results in
impaired β-cell function, occurring in concert with reduction of E-
cadherin-dependent cell adhesion and alterations of calcium homeostasis.
Supported by: Ministry of Science and Technology
Disclosure:Y. Chen: None.

454
Nanoscale topography promotes the survival and proliferation of
human beta cells in vitro
C. Perego1, E.S. Di Cairano1, S. Moretti1, F. Bertuzzi2, G. Tedeschi3, E.
Sogne3, C. Piazzoni4, P. Milani4, C. Lenardi4;
1DISFEB Dept of Pharmacological and Biomolecular Sciences,
University of Milano, 2Niguarda Cà Granda Hospital, 3Dept of
Veterinary Science, 4Dept of Physics, University of Milano, Italy.

Background and aims: Intense research in recent years has aimed at
generating sources of human b-like insulin-producing cells for drug discov-
ery and cell transplantation therapy in diabetes. b-cell expansion in tissue
culture represents the most obvious approach for the generation of insulin
producing cells; however, it has been shown to be difficult. Indeed, cultured
human b-cells undergo dedifferentiation and do not replicate. Although the
architecture and physical interactions within and surrounding islets are
complex and not completely understood, there is significant evidence that
islets are heavily influenced by cell-ECM interactions. Aim of the proposed
research was to evaluate the suitability of nanostructured scaffolds to sup-
port long term culture of human b-cells and islets of Langerhans in vitro.
Materials and methods:We used metal oxide layers with tailored nano-
scale roughness to fabricate scaffolds for human islet cultures in vitro. We
then investigated the suitability of these scaffolds to support long term
culture of human islets, through assessment of β-cell differentiation, sur-
vival and function in vitro. Data were compared to islets grown on gelatin
supports (control). Finally, using a proteomic approach we evaluate the
molecular mechanisms involved.
Results: We found that nanostructured substrates significantly increased the
number of β-cells and insulin content relative to control (25±2% insulin
content; p<0.05; 4 different islets preparations ), in long term cultures (up
to 25 days). The increased survival of β-cells on nanostructured substrates
was due to decreased apoptosis and necrosis, compared to control substrates
(15±2% and 20±2% decrease, respectively. P<0.05; 4 different islets prepa-
rations). Interestingly, some proliferation was also detected (ki67 positive
cells), thus suggesting that these substrates also allow β-cell replication
in vitro. Furthermore, only islet β-cells grown over nanostructured scaffolds
conserved intact cell morphology with several dispersed insulin granules and
the glucose-sensitive insulin secretion in long term cultures. Proteomic anal-
ysis confirmed activation of a proliferative program. The process was pro-
moted by a mechanotransductive signalling driven by nanostructured topol-
ogy via remodelling of the actin cytoskeleton and nuclear architecture.
Conclusion: Understanding how to manipulate human β-cell survival
and proliferation ex vivo may lead to the identification of new biotechno-
logical or pharmacological strategies to treat diabetes
Disclosure:C. Perego: None.

455
Brain derived neurotrophic factor induced acute and transient RhoA
activation probably through truncated TrkB receptor (TrkB-t1) on
MIN6 cells
Z. Huang1,2, M.A. Kalwat2, M.H. Cobb2;
1Department of Endocrinology and Diabetes Center, The First Affiliated
Hospital of Sun yat-sen University, Guangzhou, China, 2Dept
Pharmacology, UT Southwestern Medical Center, Dallas, USA.

Background and aims:We previously validated that truncated TrkB recep-
tor (TrkB-t1) was abundantly expressed on human islets and multiple rodent
islet cell lines (MIN6, INS-1, and aTC-1), the function of which were largely
unknown.
Materials and methods: Traditional pull down assay was used to examine
the activity of RhoA in MIN6 cells treated with BDNF (25ng/ml) or glucose
(20mM) for 3, 10, 30, 60, 120min respectively. CRISPR-CAS9 system and
fluorescent cell sorting technology were employed to select single colonies
knocking out of TrkB receptor isoforms on MIN6 cells. Cripsr TrkB knock-
out cells rescued w/o TrkB-t1 were stimulated with either BDNF or glucose.
Results: RhoA activities increased by more than 3 folds in MIN6 cells in
response to BDNF or glucose stimulation, and the activation initiated as early
as 3 minutes, and decreased back to basal level after 30 minutes. RhoA
activity in MIN6 cells without TrkB expression still maintained acute and
marked response to glucose stimulation. Crispr TrkB knockout cells rescued
with TrkB-t1 showed a more than 5 folds of RhoA activation at 3 and 5
minutes after BDNF stimulation, and turned down to basal level at 30 mi-
nutes, the pattern of which was similar to that seen in parental MIN6 cells.
Conclusion: In contrast to what has been reported in the literature, we
showed that BDNF induced acute and transient RhoA activation inMIN6
cells, which probably through TrkB-t1 receptor. The activation pattern
was similar to that seen with glucose stimulation, however the latter was
independent on TrkB receptor. The significance of the acute and transient
RhoA activation in MIN6 cells is yet to be investigated.

Disclosure:Z. Huang: None.
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Comparison of alpha cell and beta cell in the response to
hyperglycaemia
E. Lee1, M.-K. Kim1,2, H. Jung2, H. Shin2, T. Kim1, T. Kim1, M. Kwon1,
S. Lee1, B. Rhee1, J. Park1,2;
1Internal Medicine, College of Medicine, 2Paik Institute for Clinical
Research, Molecular Therapy Lab, Inje University, Busan, Republic of
Korea.

Background and aims:Glucagon and pancreatic alpha cell are more and
more focused as pathophysiology and treatment of type 2 diabetes. The
effects of hyperglycemia on alpha cell have not been studied much in
contrast to beta cells. Several studies separately reported that FoxO1
translocation in alpha cell and beta cell under normoglycemia and hyper-
glycemia, which were opposite. We compared pancreatic alpha cell and
beta cell under hyperglycemia because FoxO1 is important to cellular
stress response.
Materials and methods:Alpha TC cell and Beta TC cell were incubated
with control (11mM Glucose) or high glucose (33mM Glucose) with or
without PI3K inhibitor. Immunostaining of BrdU and FoxO1 was detect-
ed by green fluorescence microscope and confocal microscope. Beta cell
specific transcription factors, PAX4 and MAFA, and alpha cell specific
transcription factors, PAX6 and MAFB, were measured. We assessed
phosphorylated FoxO1 (pFoxO1), PI3K and pAkt in both cells.
Results: Hyperglycemia decreased proliferation of beta TC cell, but in-
creased proliferation of alpha TC cell. PAX4 andMAFA in beta cell were
increased and PAX6 and MAFB in alpha cell were decreased under hy-
perglycemia compared to normoglycemia. Hyperglycemia decreased
PI3K and p-AKT in beta cell, but increased in alpha cell. FoxO1 locali-
zations between alpha cell and beta cell were opposite.
Conclusion: In conclusion, hyperglycemia increased proliferation and
decreased differentiation in alpha cell which are opposite to beta cell.
Those differences may be related to contrasting PI3K/pAkt changes in
both cells and subsequent FoxO1 activation.
Disclosure:E. Lee: None.

457
Mechanisms of the induction of incretin/cAMP responsiveness in in-
sulin secretion: study by pseudoislets
M. Hashim, N. Yokoi, G. Gheni, R. Hoshikawa, H. Takahashi, S. Seino;
Division of Molecular and Metabolic Medicine, Kobe University
Graduate School of Medicine, Japan.

Background and aims:Normal regulation of insulin secretion is retained
by cell-to-cell interactions between pancreatic beta-cells and/or other cell
types within islets. We previously reported that formation of pseudoislets
(PIs) induced incretin responsiveness in incretin-unresponsive clonal
beta-cells (MIN6-K20). In this study, we attempted to elucidate the mech-
anisms of the induction of incretin responsiveness in PIs.
Materials andmethods: PIs were formed fromMIN6-K20 by seven-day
culture on ultra-low attachment dishes. Morphological analysis by elec-
tron microscopy was performed on monolayer-cultured MIN6-K20
(MCCs), PIs, and mouse pancreatic islets. Insulin secretion and insulin
content were measured by the batch incubation method with stimulation
of incretins such as glucagon-like peptide-1 (GLP-1) and glucose-
dependent insulinotropic polypeptide (GIP) and the cell-permeable
cAMP analogue 8-Br-cAMP. ATP and cAMP production were measured
by commercial kits. Gene expressions of GLP-1 receptors and GIP recep-
tors were measured by qPCR with TaqMan probe. Glutamate content was
measured by Capillary Electrophoresis/Mass Spectrometry (CE/MS). The
effect of oxamic acid (OA), an inhibitor of the malate-aspartate shuttle, on
incretin- and cAMP analogue-induced insulin secretion was evaluated by
batch incubation.
Results: By formation of PIs, the number of insulin granules was in-
creased and the mitochondria were well developed: insulin content and

ATP production were increased markedly. In the presence of a high con-
centration of glucose (16.7 mM), both GLP-1 and GIP potentiated insulin
secretion from PIs in a concentration-dependent manner. Gene expression
of the GLP-1 receptor did not change, but that of the GIP receptor had a
tendency to increase in PIs. GLP-1-stimulated cAMP production was
markedly increased in PIs. The cAMP analogue potentiated insulin secre-
tion from PIs but not from MCCs, suggesting that the downstream signal
of the cAMP pathway was also activated in PIs. Glutamate content was
significantly increased in PIs. OA treatment did not affect glucose-
induced insulin secretion in PIs, whereas the treatment abolished both
incretin- and cAMP analogue-induced insulin secretions.
Conclusion: Our results indicate that both glutamate production through
the malate-aspartate shuttle in glucose metabolism and incretin/cAMP
signaling are increased by formation of PIs. Thus beta-cell to beta-cell
interaction is critical for the induction of incretin/cAMP responsiveness in
insulin secretion.
Supported by: MEXT
Disclosure:M. Hashim: None.

458
The RabGAP TBC1D1 regulates glucose-stimulated insulin secretion
in isolated mouse islets by modulating K+-ATP channel function
T. Stermann1,2, F. Menzel3, C. Weidlich1, K. Jeruschke1, J. Weiß1, A.
Pujol4, F. Bosch4, I. Rustenbeck5, A. Chadt1,2, H. Al-Hasani1,2;
1Clinical Biochemistry and Pathobiochemistry, German Diabetes Center,
2German Center for Diabetes Research (DZD), Düsseldorf, 3German
Institute for Human Nutrition, Postdam-Rehbruecke, Nuthetal,
Germany, 4Center of Animal Biotechnology and Gene Therapy,
Barcelona, Spain, 5Institute of Pharmacology, Toxicology and Clinical
Pharmacy, Braunschweig, Germany.

Background and aims: The RabGTPase-activating protein (RabGAP)
TBC1D1 has been described for its role in both glucose and lipid metab-
olism in skeletal muscle. TBC1D1 is also expressed in pancreatic beta-
cells but its role in glucose-stimulated insulin secretion (GSIS) remains to
be determined. We investigated the function of TBC1D1 in GSIS in
isolated islets from Tbc1d1-deficient mice and transgenic mice overex-
pressing Tbc1d1 in beta-cells, respectively.
Materials and methods: We isolated mouse pancreatic islets and
assessed static secretagogue-induced insulin secretion, islet morphometry
and expression of candidate genes by qPCR. Statistics were calculated
with either t-test, one-way ANOVA or two-way ANOVA.
Results: We found that pancreatic islets exclusively express the short
variant of TBC1D1 whereas skeletal muscle contains only the long iso-
form of TBC1D1. We generated transgenic mice on a C57BL/6J back-
ground (Tg-RIP2-D1) overexpressing the short variant of Tbc1d1 specif-
ically in pancreatic beta-cells under control of the RIP2 promoter.
TBC1D1 protein expression in Tg-RIP2-D1 islets was 2.6-fold higher
compared to controls. GSIS at 25 mM glucose stimulation was substan-
tially increased in islets from Tbc1d1-deficient mice (120.5 ± 12.7 vs.
178.1 ± 24.0 pg insulin/islet/60 min. n=7. p<0.05), whereas the overex-
pression of Tbc1d1 had no effect on GSIS (136.4 ± 26.0 vs. 135.1 ±
42.2 pg insulin/islet/60 min, n=7). In both cases insulin secretion at basal
glucose (2 mM) was unchanged. Insulin secretion was still increased in
Tbc1d1-deficient islets after three repetitive glucose stimulations (415.1 ±
44.1 vs. 589.4 ± 69.2 pg insulin/islet/60 min. n=5. p<0.05). No differ-
ences were found in general islet morphometry and integrity due to the
lack of Tbc1d1, assessed by immunohistochemistry. Stimulation of islets
with 1 μM of the K+-ATP channel inhibitor glibenclamide at 2 mM glu-
cose resulted in an increased insulin secretion in islets with Tbc1d1-
deficiency (154.4 ± 10.4 vs. 229.1 ± 13.8 pg insulin/islet/60 min. n=7.
p<0.01). Moreover, glibenclamide potentiated GSIS at 25 mM glucose in
wildtype islets, but not in Tbc1d1-deficient islets. In contrast, exposure of
isolated islets to 30 mM KCl or to 5 μM calcium ionophore A23187,
respectively, had no genotype-dependent insulin secretion effect at basal
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glucose levels. In addition, mRNA expression showed no genotype-
dependent alterations in a variety of genes responsible for insulin exocy-
tosis. Finally, we could also demonstrate that additional knockout of the
close TBC1D1 homologue TBC1D4 had no additive effect on GSIS
compared to the single knockout of Tbc1d1 (96.8 ± 17.3 vs. 172.8 ±
25.4 pg insulin/islet/60 min. n=7. p<0.05).
Conclusion:We demonstrated that the signaling protein TBC1D1 repre-
sents a novel component in the regulation of GSIS in pancreatic beta-cells
and presumably modulates the function of K+-ATP channels.
Supported by: vivid Research Training Group
Disclosure:T. Stermann: Grants; vivid Research Training Group.

459
Conditional deletion of the (pro)renin receptor causes disturbed pan-
creatic beta cell homeostasis and the onset of diabetes
K.J. Binger1,2, S. Tattikota2, F. Qadri2, D. Puchkov3, D. Willmes4, S.
Geisberger2, S. Wurmsee2, G. Nguyen5, M. Poy2, A. Birkenfeld4, D.N.
Mueller2;
1Diabetes Complications, Baker IDI Heart and Diabetes Institute,
Melbourne, Australia, 2Max-Delbruck Center for Molecular Medicine,
3Leibniz Institute for Molecular Pharmacology, Berlin, 4University
Hospital Carl Gustav Carus, Dresden, Germany, 5College de France,
Paris, France.

Background and aims: The (pro)renin receptor (PRR) was identified a
decade ago as a receptor for (pro)renin, the initiating molecular of the renin-
angiotensin system (RAS). This discovery generated an enormous amount
of research in the diabetes field, because of the involvement of the RAS in
promoting diabetic complications such as retinopathy and nephropathy.
However subsequent transgenic and conditional knockout animal models
have failed to show a causal link between PRR and these conditions, and
instead point towards an essential role for PRR in regulating cellular ho-
meostasis and development. These effects appear to be central to the mo-
lecular association of PRRwith the vacuolar (V) H+-ATPase, a ubiquitous-
ly expressed proton-pump. The precise function of PRR remains unknown.
Here, we have employed an inducible and conditional knockout model to
analyse the function of PRR in pancreatic β-cells; a cell type reliant on V-
ATPase activity for proper insulin processing and secretion.
Materials and methods: We bred ATP6AP2flox/+ females with male
mice expressing Cre recombinase under the tamoxifen-inducible rat insu-
lin promoter (RIP-CreER). Male ATP6AP2flox/y;RIP-CreER offspring
and controls were aged to 8 weeks to allow for normal pancreatic devel-
opment, before being implanted sub-cutaneously with tamoxifen-
releasing pellets to induce the conditional deletion of PRR from pancre-
atic β-cells.
Results: PRR β-cell knockout mice (PRR βKO) exhibited severe diabe-
tes due to a reduction in beta-cell insulin content, coupled with a distur-
bance in glucose-stimulated insulin secretion. This phenotypewas not due
to a loss of V-ATPase acidification activity, as both insulin processing and
potassium-stimulated glucose secretion in PRR βKO islets were pre-
served. Islet histological analysis revealed the appearance of incredibly
large LC3B+ and p62+ vacuolated structures in PRR KO β-cells, which
upon further inspection were found to be single-membraned, and there-
fore not consistent with the formation of autophagosomes. Furthermore,
autophagic flux was preserved, as isolated islets cultured ex vivowith a V-
ATPase inhibitor (Bafilomycin) demonstrated accumulation of LC3B-II.
Conclusion: These data identify PRR as a molecule essential for the
maintenance of β-cell homeostasis; the phenotype described here is in-
credibly severe and observed after only 3 weeks of deletion of PRR from
mature, normally developed β-cells. Molecularly, PRR appears to be a
major regulator of the synthesis of multi-vesicular bodies, including
autophagosomes, a phenotype which is highly reminiscent of depletion
or loss of phosphatidylinositol 3-phosphate (PI3P) formation.
Supported by: NH&MRC Australia APP1037633
Disclosure:K.J. Binger: None.
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Altered gut morphology and microbiome composition characterise
Non-Obese Diabetic (NOD) mice with accelerated diabetes
progression
M.-C. Simon1,2, A. Reinbeck1,3, J. Heindirk1,3, T. Jelenik1,3, G.
Séquaris1,3, K. Kaul1,3, A. Strom1,3, J. Kotzka4,3, B. Knebel4,3, J.
Weiß4,3, P. Nowotny1,3, F. Bäckhed2,5, V. Burkart1,3, M. Roden1,6;
1Institute for Clinical Diabetology, German Diabetes Center, Düsseldorf,
2The Wallenberg Laboratory and Sahlgrenska Center for Cardiovascular
and Metabolic Research, Department of Molecular and Clinical
Medicine, University of Gothenburg, Sweden, 3German Center for
Diabetes Research (DZD), München-Neuherberg, 4Institute for Clinical
Biochemistry and Pathobiochemistry, German Diabetes Center,
Düsseldorf, Germany, 5Novo Nordisk Foundation Center for Basic
Metabolic Research, Section for Metabolic Receptology and
Enteroendocrinology, Faculty of Health Science, University of
Copenhagen, Denmark, 6Department of Endocrinology and
Diabetology, Medical Faculty, Heinrich-Heine University, Düsseldorf,
Germany.

Background and aims:Metabolic alterations may accelerate the onset of
type 1 diabetes (T1D). However, the mechanisms underlying diabetes-
promoting metabolic disorders remain largely unknown. In NOD mice, a
model of T1D, accelerated diabetes development occurs after deletion of
the Toll-like receptor 4 (TLR4). TLR4 may play a central role in the
control of both autoimmunity and energy homeostasis and affect metab-
olism and interactions of the host with its microbial environment by bind-
ing free fatty acids (FA) and bacterial lipopolysaccharides. Thus, we hy-
pothesized that accelerated progression of T1D in the absence of TLR4
entails metabolic alterations favoring diabetes development.
Materials and methods:Gut morphology and microbiome composition,
triglycerides (TG), FA, parameters of glucose homeostasis and mitochon-
drial respiratory activity were analyzed in 70-90 days old female TLR4-
expressing (TLR4+) and TLR4-deficient (TLR4-) normoglycemic
(prediabetic) NOD mice.
Results: TLR4- NOD mice developed diabetes 56 d earlier than TLR4+

mice (p<0.001) and featured reduced thickness of the small intestinal
muscle layer (TLR4- 43±1 μm; TLR4+ 49±2 μm (p<0.01)), suggesting
reduced gut motility. Next generation sequencing showed striking differ-
ences of gut microbiome composition between TLR4+ and TLR4- NOD
mice as documented by a 2.2fold lower firmicutes/bacteroidetes ratio in
the colon and cecum of TLR4- NOD mice (p<0.05). TLR4- NOD mice
further had higher plasma levels of TG and FA than TLR4+ mice (all
p<0.05). Intraperitoneal glucose and insulin tolerance tests showed im-
paired glucose tolerance and insulin responsiveness in TLR4- NOD mice
as revealed by 2.7fold greater AUC and a reduced glucose lowering effect
of insulin in TLR4- NOD (all p<0.001). High-resolution respirometry
revealed a 60-86% higher rate of mitochondrial oxygen flux in livers
(p<0.05) but not in soleus muscles of TLR4- than TLR4+ NOD mice.
Conclusion: In the absence of intact TLR4 signaling, altered gut micro-
biota and morphology result in a metabolic profile associated with tissue-
specific oxidative capacity, which accelerates diabetes progression in this
model of insulin-deficient diabetes.
Supported by: DDG, DGMIM, DZD
Disclosure:M. Simon: None.
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MiR-409-3p, an IFN-γ targeting miRNA, is reduced in plasma of new-
onset diabeticNODmice andmirrors its in situ pancreatic islet expression
G. Ventriglia1, F. Mancarella1, G. Sebastiani1, G.E. Grieco1, L. Nigi1,
D.P. Cook2, C. Gysemans2, C. Mathieu2, F. Dotta1;
1Diabetes Unit Department of Medicine, Surgery and Neuroscience,
University of Siena; Umberto Di Mario Foundation ONLUS, Toscana Life
Sciences, Siena, Italy, 2Laboratory of Clinical and Experimental Medicine,
KU Leuven, Belgium.

Background and aims: MicroRNAs (miRNAs) are small non-coding
RNAs, which regulate post-transcriptionally the expression of their target
genes by mRNA degradation or translational repression. miRNAs are not
only widely expressed in cells and tissues, but are also secreted, thus being
detectable in body fluids including plasma. Previously, it has been demon-
strated that miR-409-3p targets and regulates the expression of interferon-
gamma (IFN-γ), a pro-inflammatory cytokine of major importance in the
development of autoimmune type 1 diabetes. Therefore the aims of this
study were: (i) to characterize the expression of circulating miR-409-3p in
plasma of diabetes-prone NOD mice; (ii) to analyze its expression in islet
endocrine tissue and in lymphocytic infiltrates of the same mice in order to
establish whether circulating miR-409-3p mirror its in situ islet expression.
Materials and methods: Total RNA from plasma of new-onset diabetic
NOD mice (n=5; 12-22 weeks of age), age-matched normoglycemic
NODmice (n=5) and NOD-scidmice (n=5; 3 weeks of age) was extracted
usingmiRNeasy kit. The expression of miR-409-3pwas evaluated by real
time RT-PCR and data normalized using exogenous miRNA ath-miR-
159a and endogenous miRNAs miR-30e and miR-195. From the same
mice analyzed for circulating miR-409-3p, laser capture microdissection
(LCM) of islet endocrine tissue and lymphocytic infiltrates was per-
formed, separately analyzing the captured islets according to the degree
of infiltration. RNAwas extracted from LCM-captured tissues and miR-
409-3p and selected genes were evaluated using real time RT-PCR.
Results: The analysis of murine plasma samples revealed that the expression
of circulating miR-409-3p was significantly lower (p<0.001) in new-onset
diabetic NOD mice compared to age-matched disease non-progressor mice
and to NOD-scid mice. Interestingly, analysis of both LCM-islet endocrine
tissue and -islet lymphocytic infiltrates revealed a clear reduction ofmiR-409-
3p expression solely in insulitic lesion of new-onset diabetic NOD mice
compared to age-matched disease non-progressor mice, suggesting that the
differential expression of circulating miR-409-3p mirrors that of islet-
infiltrating cells. Moreover, the expression levels of miR-409-3p target gene,
IFN-γ, were upregulated in LCM-islet lymphocytic infiltrates from new-
onset diabetic NOD mice compared to age-matched disease non-progressor
mice, showing, as expected, a miR-409-3p/IFN-γ inverse expression pattern,
typical of miRNA-target gene relationship. Interestingly, in-situ IFN-γ ex-
pression in islet lymphocytic infiltrates was also inversely correlated to miR-
409-3p plasma levels, both in disease progressor and non-progressor mice,
thus suggesting a potential role for circulating miR-409-3p as a potential
biomarker of in-situ islet inflammation.
Conclusion: In conclusion, miR-409-3pmay represent a valid circulating
candidate biomarker of autoimmune diabetes, mirroring the in-situ con-
ditions and likely to be involved also in the pathogenesis of diabetes as
direct regulator of IFN-γ expression.
Disclosure:G. Ventriglia: None.

462
Exosomal microRNAs from human islet-derived progenitor cells reg-
ulate immune cell proliferation
M.V. Joglekar1, A.S. Akil1, E. Lim2, G. Guilleman2, H. Thomas3, A.A.
Hardikar1;
1NHMRC CTC, University of Sydney, 2Macquarie University, Sydney,
3St Vincent's Institute of Medical Research, Melbourne, Australia.

Background and aims: Transplantation of cadaveric islets is currently
the only clinical cell replacement therapy for diabetes. One of the major

factors limiting this therapy to many of the potential recipients is the need
for immunosuppression. We have established and extensively character-
ized human islet-derived progenitor cells (hIPCs), which are generated
following epithelial-to-mesenchymal transition (EMT) and proliferation
of human islet cells. Characterization of hIPCs indicates that they exhibit
most of the mesenchymal stem cell markers, including expression of
CD73, CD90 and CD105. It is however not yet known if hIPCs exhibit
immuno-regulatory properties similar to those of bona-fide mesenchymal
stem cells. microRNAs are non-coding RNAmolecules that are shown to
fine-tune several biological processes. Very recently, they are demonstrat-
ed to shuttle between cells and are reported to be involved in inter-cellular
gene regulation.We hypothesized that microRNAs are novel mediators of
immune regulation and aim to understand if i) hIPCs can regulate immune
cell proliferation in vitro and ii) if the miRNAs are one of the possible
underlying mechanisms in this regulation.
Materials and methods:We established an in vitro co-culture system of
hIPCs and human peripheral blood monocytes (PBMCs). PBMCs were
stimulated using phytohemagglutinin (PHA) or anti-CD3 antibody and T
cell proliferation was monitored using CFSE dilution method on a flow
cytometer. miRNAs were quantified using real time quantitative PCR
method. Unstimulated PBMCs, hIPCs alone and PBMCs alone were used
as controls in all experiments.
Results: We observed that hIPCs can significantly inhibit in vitro
proliferation of different immune cell subsets (CD4+ T, CD8+ T,
CD19+ B) of (PHA)-stimulated PBMCs in a co-culture system. We
observed that this inhibition is most effective when there is direct
cell-cell contact, although significant inhibition is also retained in a
transwell system. When microRNAs were analysed in hIPCs alone
and in hIPCs co-cultured with PBMCs, we found a small subset of
significantly altered microRNAs. These microRNAs showed increase
in abundance in PBMCs from co-culture setting and were identified
to be actively released in to the culture supernatant. Inhibition of
exosomal packaging machinery (to prevent the transfer of
microRNAs from hIPCs) in this co-culture setting, rescued T-cell
proliferation confirming that hIPCs inhibit T-cell proliferation via
transfer of exosomal microRNAs from hIPCs to T-cells.
Conclusion: We demonstrate here for the first time that hIPCs exhibit
immune-regulatory properties through a novel mechanism involving
inter-cellular transfer of microRNAs via exosomes. Present experiments
are focused on understanding the potential of exosomal microRNA
mimics in protection of transplanted islets into mice with Type 1 diabetes.
We believe that this study will further help in understanding potential role
of these novel immunoregulatory molecules for improving graft survival
in islet transplantation for diabetes.
Supported by: Diabetes Australia Research Trust
Disclosure:M.V. Joglekar: None.

463
CD4 immunomodulation by monoclonal RIB5/2 antibody in
LEW.1AR1-iddm rats: long-term protection against islet infiltration
and beta cell destruction
T. Schoeppe, H. Weiss, R. Pagel, M. Tiedge;
IBIO, University of Rostock, Germany.
Background and aims: The LEW.1AR1-iddm rat is an animal model
of spontaneous autoimmune diabetes. Islet infiltration occurs within a
narrow time range between 40 and 60 days after birth with proin-
flammatory cytokine peaks in blood PBMCs. The rat-specific anti-
CD4 antibody RIB5/2 confers temporal internalization of the T-cell
receptor complex without depletion of T-cells. The aims of this study
were to investigate how short-term RIB5/2 treatment would affect (1)
islet infiltration with manifest diabetes and (2) T-cell subpopulations
in the peripheral blood.
Materials andmethods:Normoglyceamic prediabetic LEW.1AR1-iddm
rats (n= 17) were treated with the monoclonal anti-CD4 antibody RIB5/2
between day 40 - 50 (5 x 5 mg ab/kg b.w. i.p.). Rats were monitored up to
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manifestation of diabetes or in case of normoglycaemia until day 120.
Pancreatic sections were characterized for insulitis and beta cell mass (T-
cells, cytotoxic T-Cells, activated T-cells, macrophages, insulin positive
cells). Blood samples were taken at day 50, 60, 75, 120 or directly after
diabetes manifestation for the quantification of CD4+, CD8+, CD4+/
CD25+ and CD8+/CD25+ T-cells.
Results: The short-term application of the RIB5/2 antibody signifi-
cantly reduced diabetes incidence in LEW.1AR1-iddm rats from 60%
to 11%. Immune modulation by the RIB5/2 antibody resulted in a
significant reduction of CD4+ T-cells from 43% to 15%, which re-
generated after treatment within 10 days lasting until day 120. During
treatment CD4 modulation was accompanied by a weak depletion of
CD4+ T-cells and a compensatory expansion of CD8+ cytotoxic T-
cells (26% - 30%) in the peripheral blood of LEW.1AR1-iddm rats.
Sham-treated rats showed no changes in CD4+ and CD8+ T-cell
populations. After day 60 T-cell populations remained stable with
43% CD4+ T-cells and decreased levels of 15% CD8+ T-cells.
Normoglycaemic RIB5/2-treated rats were completely devoid of islet
infiltration and preservation of beta cell mass. In contrast the insulitis
score in diabetic rats was not different to untreated controls with
massive infiltrations by macrophages and T-cells (TCR+ cells,
CD8+ T-cells, CD25+ T-cells, CD68+ cells).
Conclusion: Temporal CD4+ T-cell silencing by anti-CD4 RIB5/2 anti-
body treatment conferred immune tolerance without significant immuno-
suppressive side effects in the LEW.1AR1-iddm rats. The treatment in-
duced permanent tolerance against beta cell autoimmunity in 80% of the
treated rats with prevention against islet infiltration and beta cell destruc-
tion. CD4+ T-cells pools completely recovered after treatment. T-cell
silencing by modulating antibodies may be an attractive option for pre-
vention of human T1DM in autoantibody-positive high-risk individuals.
Supported by: EFSD/GSK
Disclosure:T. Schoeppe: Grants; EFSD/GSK.

464
Experimental gene therapy of type 1 diabetes
O. Kovzun1, M. Tronko1, L. Kalynska1, V. Kordium2, I. Paster1;
1Institute of Endocrinology and Metabolism, 2Institute of Molecular
Biology and Genetics, Kiyv, Ukraine.

Background and aims: Insulin-dependent diabetes mellitus is associ-
ated with a nearly complete destruction of insulin-producing pancre-
atic beta-cells, which leads to insulin deficiency in the body. In spite
of the fact that type 1 diabetes is a multifactor disorder, to date there
is no other method of treatment of the disease except insulin therapy.
A radical treatment may be provided only by gene therapy. A ther-
apeutic effect of injected genetic constructions is reached at the ex-
pense of additional synthesis of proteins in cells as a result of the
injected gene’s expression.
Materials and methods:We have optimized the system of in vivo deliv-
ery of a constructed vector containing human proinsulin gene, to hepato-
cytes of animal models using polyplexes. The construction consists of two
modules: a sequence of bacterial plasmid that allows its replication in
Escherihia coli, and an expression cassette with a target gene of proinsu-
lin. We have used a streptozotocin (STZ) model of diabetes in Wistar rats
and C57BL/6j mice. Male animals were injected for a period of 5 days
with STZ 50 mg/kg. The effect of injected recombinant molecules was
assessed according to glucose in blood. Determination of human insulin,
C-peptide in blood serum of rats was performed using reagent kits
“Insulin ELISA”, “C-Peptide ELISA” (“DRG Instruments GmbH”,
Germany).
Results: The experiment has shown - under conditions of admin-
istration to diabetic mice of a preproinsulin gene - a significant
decrease in blood glucose level in 85% of experimental animals.
A tendency to a decrease in glucose levels has also been revealed
in experiments with plasmid control. Proinsulin gene transfection

led to a decrease in blood glucose levels in C57BL/6j mice and
Wistar rats with different duration of STZ diabetes: 16 days and
36 days. After administration of a plasmid with preproinsulin gene
to mice on day 16 and 36 of STZ diabetes development, a de-
crease was noted, in glycemia level from 18.78±1.74 to 9.78±1.08
mmol /L, and f rom 23.63±2.10 to 10.97±2.22 mmol /L
(respectively) two weeks after experiment started. Proinsulin target
gene administration to rats on day 16 and 36 of STZ diabetes
development led to a significant decrease in blood glucose levels
from 24.77±1.49 to 8.0±1.79 mmol/L, and from 31.10±1.84 to
13.40±3.67 mmol/L (respectively) two weeks after experiment
started. Administration to liver parenchyma of rats with STZ dia-
betes of different concentrations of DNA preparations (within the
range 30 to 40 μg of DNA per 200g of body weight) allowed to
determine optimum DNA doses that led to a significant decrease
(normalization) of blood glucose levels. Single administration of
different concentrations of DNA preparations into rat liver (25 to
60 μg) and mouse liver (10 to 15 μg) allowed to determine
optimum DNA doses which led to a significant and steady (2
months) decrease in hyperglycemia in diabetic animals. A positive
correlation has been revealed between the levels of human insulin
and C-peptide in blood serum of rats with STZ Diabetes.
Conclusion: A more pronounced decrease in glucose levels and a higher
survival rate in mice was noted when using DNA at a dose 15 μg/20 g of
body weight, compared with the group of mice which were administered
with a dose 10 μg/20 g of body weight. These results show that regression
of diabetes has been achieved after a single course of gene therapy for
STZ diabetes in rodents.
Disclosure:O. Kovzun: None.

465
Engineering of a novel beta cell specific single chain variable frag-
ment (ScFv) for imaging
W. Schechinger1, C.-R. Shen2,3, S.-T. Wu2, J.-H. Juang1;
1Division of Endocrinology and Metabolism, Department of Internal
Medicine, Memorial Hospital, 2Department of Medical Biotechnology
and Laboratory Science, 3Department of Ophthalmology, Chang Gung
Memorial Hospital, Taoyuan, Taiwan.

Background and aims: To assess the fate and outgrowth of endogenous
as well as transplanted β-cells, minimally invasive/noninvasive probes
are desirable to allow their repeated qualitative and quantitative assess-
ment in the living animal. To this end, we generated a recombinant β-cell
specific single chain variable fragment (ScFv) in a mammalian expression
system and investigated its properties.
Materials and methods: The recombinant ScFv was expressed in 3T3
mouse fibroblasts and then purified from conditioned media (CM) by am-
monium sulphate (AS) fractionation, metal ion affinity chromatography
(IMAC) and gel filtration (SEC). Its purity was analyzed by SDS-PAGE/
Western Blot (WB) and SEC, and the specific targeting of β-cells was
assessed by immunofluorescence (IF) analysis on the murine β-cell line
MIN6 as well as primary pancreatic sections from C57BL/6 mice.
Results: SDS-PAGE and WB analysis identified the integrity of recombi-
nant ScFv and showed that the relative molecular weight was 35 and 70kD
inCM fractions from 40 to 70%AS, as well as in the yields after IMAC and
SEC purification, indicating that the recombinant protein may exist in sev-
eral forms. Nevertheless, the recombinant protein preparations were able to
recognize cytoplasmic structures in MIN6 cells and in insulin positive cells
in murine pancreatic sections. Below, a confocal image from a murine
pancreatic section is shown. It depicts the different spatial distribution of
the structures stained with the ScFv (green) and anti-insulin (red).
Conclusion: A secretable form of a recombinant ScFv specific for pan-
creatic β cells has been generated, and its unique characteristics allow
further potential applications as an immunodiagnostic and immunothera-
peutic reagent.

Diabetologia (2016) 59 (Suppl 1):S1–S581 S225



Supported by: CMRPG3D1711-2
Disclosure:W. Schechinger: Grants; CMRPG3D1711-2.

466
The impact of extracellular and cell-autonomous regulation of beta
cell replication differs with ageing
N. Tellez1,2, Y. Martí1, A. Giménez1, E. Montanya1,2;
1Lab. Diabetes and Experimental Endocrinology, IDIBELL, L'Hospitalet
de Llobregat, 2CIBERDEM, Barcelona, Spain.

Background and aims: β-cell replication is the major mechanism for β-
cell mass expansion in the young pancreas, but it significantly declines
with aging. We analyzed the contribution of extracellular and cell-
autonomous regulation of β-cell replication during aging and the molec-
ular targets that could be potentially valuable for defining strategies to
induce β-cell regeneration.
Materials and methods: β-cell replication was determined by BrdU
incorporation in islets from 6-8 weeks (young, Y), 12 months (middle-
aged, M-A) and 18 months old (old, O) rats exposed to several extracel-
lular signals. Ex vivo, β-cell replication was assessed in islets exposed to
high glucose (22mM) and IGF-2-overexpression (Ad-Igf-2). In vivo, β-
cell replication was assayed in islets transplanted to hyperglycemic (Hy)
or normoglycemic (No) recipients, and in islets transplanted
heterochronically (Hc; aged to young) or isochronically (Ic; age-
matched donors and recipients). Subpopulations of replicating β-cells
were identified by sequential labelling with thymidine analogues (EdU
and BrdU). The gene expression profile related to β-cell replication was
determined in FACS-sorted replicating vs quiescent β-cells.
Results: β-cell replication in the pancreas of middle-aged and old rats
was significantly lower than in young rats (Y: 1.28±0.16%; M-A: 0.13
±0.03%; O: 0.11±0.02%; p<0.05 Y vs M-A and O). Ex vivo, β-cell
replication was significantly increased in middle-aged and old islets ex-
posed to high glucose and IGF-2 (M-A; 5mM: 1.41±0.07%; 22mM: 5.36
±1.41%; Ad-igf2: 2.96±0.48%; p<0.05, 5mM vs 22mM and Ad-Igf2) (O;
5mM: 0.21±0.05%; 22mM: 0.89±0.26%; Ad-Igf2: 0.48±0.14; p<0.05,
5mM vs 22mM and Ad-Igf2). Middle-aged islets completely rejuvenated
in terms of β-cell replication upon stimulatory conditions, and showed
similar replication levels than young islets (Y; 5mM: 1.48±0.23%, 22mM:
4.7±0.7%, Ad-Igf-2: 1.66±0.34%). In contrast, β-cell replication of old
islets was significantly lower compared with young and middle-aged
islets (p< 0.05). In vivo, β-cell replication was significantly increased in

middle-aged and, to a lesser extent, in old islets under hyperglycemic and
heterochronic transplantation settings (M-A; Ic-No: 0.29±0.01%, Ic-Hy:
1.37±0.05%, Hc: 0.51±0.04%; p< 0.05) (O; Ic-No: 0.11±0.04%, Ic-Hy:
0.92±0.11%, Hc: 0.28±0.01%; p< 0.05). Ex vivo sequential labelling of
replicative β-cells revealed that β-cell proliferation uniformly occurred
across the β-cell lineage in young islets, as previously shown in vivo. In
contrast, the β-cell replicative pool was significantly reduced in old islets.
The gene expression profile of purified β-cells revealed differential ex-
pression of transcription factors and epigenetic modulators in replicating
β-cells, along with the expected changes in cell cycle regulators and
insulin.
Conclusion: β-cells from middle-aged and old rats retain the capacity to
proliferate in response to extracellular signals. In middle-aged islets, the
β-cell mitotic index primarily depends on the extracellular milieu. In
contrast, in old islets, cell-autonomous mechanisms also regulate β-cell
replication and may contribute to the aging-related reduction of the β-cell
proliferative pool. These results suggest that to achieve a robust potenti-
ation of β-cell replication in older subjects, intracellular targeting may be
required.
Supported by: SED, ACD, PI13/00108
Disclosure:N. Tellez: None.

467
Porcine neonatal pancreatic cell clusters maintain their pluripotency
in culture and after transplantation
W.-C. Li1, C.-Y. Chen2, W.-J. Chang1, C.-Y. Chen1, P.-C. Huang1, T.-Y.
Kuo1, J.-H. Juang2,3;
1Institute of Oral Biology, School of Dentistry, National Yang-Ming
University, Taipei, 2Division of Endocrinology and Metabolism,
3Department of Medicine, College of Medicine, Chang Gung
University, Taoyuan, Taiwan.

Background and aims: Surrogate transplantable β cells pave the way to
correctβ-cell deficit in diabetic subjects. Previous data showed that trans-
plantation (Tx) of isolated porcine neonatal pancreatic cell clusters
(NPCCs) in diabetic mice required more than 8 weeks to ameliorate
hyperglycemia and the frequent detection of ductal epithelial cells in
grafts arguing that initial NPCC grafts could possibly exhibit
progenitor-like phenotype.To further clarify the cell identity of NPCCs
grafts, we examined the molecular profile of NPCCs from 1-day neonatal
pigs before and after Tx.
Materials and methods: Pancreases obtained from 1-day-old neonatal
pigs were cut into fragments, digested by collagenase and thenmaintained
in culture. Six hundred NPCCs were transplanted under the kidney cap-
sule of nondiabetic nude mice. The mRNA expression of insulin, gluca-
gon and carboxypeptidase B (CPB) in isolated NPCCs were detected by
semi-quantitative RT-PCR.Isolated NPCCs and NPCCs grafts were fixed,
sectioned and stained with immunofluorescence for insulin, glucagon,
somatostatin, pancreatic polypeptide, CPB, PDX-1, SOX-9 and Ki67.
Results: In agreement with previous finding, RT-PCR and immunofluo-
rescence staining analysis showed up-regulated endocrine and decreased
exocrine protein/mRNA expression over 4-day cultivation implying grad-
ual enrichment of endocrine population in cultured NPCCs. Among all
endocrine cells, the dual hormonal (insulin+/glucagon+, insulin+/somato-
statin+ and insulin+/pancreatic polypeptide+) precursor cells were detect-
ed in cultured NPCCs. Strikingly, major population of cultured NPCCs
were positive for progenitor markers of Pdx1 (83.7%, 72.7%, 77.3% and
77.1% in 1-, 2-, 3- and 4-day culture, respectively) and Sox9 (66.5%,
75.4%, 78.5% and 76.4% in 1-, 2-, 3- and 4-day culture, respectively)
indicating that pluripotent pancreatic progenitors were quickly activated
after isolation and could be propagated in vitro. On the contrary, the
preliminary data showed a gradual increase of insulin+ cells (8.64% and
10.06% in 9-day and 16-day NPCC grafts, respectively) in accompany
with a decreased glucagon immunoreactivity (8.15% and 3.70% in 9-day
and 16-day NPCC grafts, respectively) post-Tx. Interestingly, Pdx1+ cells
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in NPCC grafts were down-regulated in NPCC grafts (40.70% and
46.49% at 9 and 16 days post-Tx, respectively) compared to those in
NPCC cultures implying that cultivated pancreatic progenitors quickly
loss their pluripotency and undergo differentiation within the first 2 week
post-Tx. The presence of insulin+ki67+ cells and insulin+ cells budding
out from Pdx1+/Sox9+ ductal epithelium in NPCCs grafts further sug-
gested that both replication and neogenesis could be possible underlying
mechanisms for NPCCs maturation after Tx.
Conclusion: Our results demonstrated that islet precursors could be acti-
vated during NPCCs isolation. NPCCs derived progenitors maintain their
pluripotency in culture and in early stage post-Tx providing a useful
platform to examine potential insulintropic promoters involving in
NPCCs differentiation.
Supported by: NSC 102-2314-B-182A-012-MY3
Disclosure:W. Li: None.
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Circulating levels of cartilage intermediate layer protein 2(CILP-2)
are elevated and associated with insulin resistance in patients with
type 2 diabetes
S. Wu1, L. Li1, G. Yang2;
1Key Laboratory of Diagnostic Medicine (Ministry of Education) and
Department of Clinical Biochemistry, 2Department of Endocrinology,
the Second Affiliated Hospital, Chongqing Medical University, China.

Background and aims: A large-scale gene-centric meta-analysis of 39
multiethnic T2DM association studies identified Cartilage intermediate
layer protein 2 (CILP-2) as a T2DM risk loci. However, to date, no study
has demonstrated a relationship between CILP-2 and insulin resistance in
humans. This study was designed to investigate whether the CILP-2 is a
secreted protein and identify its association with insulin resistance via
cross-sectional and interventional studies.
Materials and methods: A total of 300 subjects, including 103 newly
diagnosed patients with T2DM (nT2DM group), 92 subjects with IGT
(IGT group) and 105 age-matched healthy controls, were recruited in this
study. CILP-2 was identified as a secreted protein via an in vitro secretion
study. Creating the plasmid pIRES2- CILP-2-Flag and transfect HEK-
293T cells. Circulating CILP-2 was determined by an ELISA and was
compared with various parameters related to insulin resistance in subjects
with healthy, IGTand nT2DM subjects. EHCwas performed in 20 normal
subjects. 30 patients were recruited from the nT2DM group received
subcutaneous Exenatide (5μg) injections twice daily for 12 weeks.
Skeletal muscle and visceral (omental) adipose tissues were obtained from
15 patients with T2DM and 15 controls undergoing intra-abdominal sur-
gery. Real-time PCR and western blotting were used to assess the mRNA
and protein expression of CILP-2.
Results: CILP-2 was detected in both conditioned medium and lysates of
HEK-293T cells transfected with an overexpressed vector and in human
blood. In human study, there were significantly higher circulating CILP-2
levels in IGTand nT2DM relative to normal controls. Circulating CILP-2
positively correlated with WHR, TG, HbA1c and HOMA-IR, but nega-
tively with HDL-C in all population. The relative risks for T2DM were
significantly elevated along with increasing CILP2 quartiles. CILP-2 was
also affected by oral glucose challenge, hyperinsulin and exenatide treat-
ment. The mRNA and Western blot results showed that CILP-2 was
expressed in both human skeletal muscle and adipose tissues. In addition,
CILP-2 expression was significantly increased in muscle tissues in pa-
tients with T2DM when compared with controls, but not in adipose
tissues.
Conclusion: CILP-2 may be a cytokine associated with insulin resistance
in humans.
Clinical Trial Registration Number: ChiCTR-OCS-13003185
Supported by: NSFC (81270913, 81470045,81570752)
Disclosure:S. Wu: None.
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Metabolic impact of normal thyroid hormone levels: a prospective
study
E. Ferrannini1, G. Iervasi1, D. Colligiani1, R. Ndreu1, M. Nannipieri2;
1Institute of Clinical Physiology, CNR (National Research Council),
2Department of Clinical and Experimental medicine, University of Pisa,
Italy.

Background and aims: While both hyperthyroidism and hypothyroid-
ism have been shown to be associated with a degree of insulin resistance,
the relationships between thyroid hormone levels within the normal range
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and metabolism are controversial. We explored these relationships sys-
tematically both in cross-sectional data and longitudinally in a large co-
hort of non-diabetic subjects.
Materials andmethods: In 1,016 male and female participants (771with
normal glucose tolerance (NGT), 149 with impaired fasting glycaemia
(IFG) and 96 with impaired glucose tolerance (IGT)) followed up for 3
years with complete data, we measured insulin sensitivity (by a
euglycaemic clamp) and beta cell function (by C-peptide modelling of
the OGTT). Free triiodothyronine (fT3), free thyroxine (fT4) and thyroid-
stimulating hormone (TSH) were measured in fasting serum samples.
Results: At baseline, fT3 levels were higher in IFG/IGT than NGT
(p<0.03), while fT4 and TSH were similar. Across quartiles of increasing
fT3 levels, there emerged clinical and metabolic features of insulin resis-
tance (male sex, higher BMI, waist circumference, heart rate, systolic and
diastolic pressure, fasting and insulin-suppressed non-esterified fatty
acids, and triacylglycerols, and lower HDL-cholesterol levels).
Underlying these abnormalities were significant reciprocal relationships
between fT3 and insulin sensitivity (p<0.0001) and beta cell glucose
sensitivity (p=0.0042). In multivariate analysis adjusting for centre, sex,
familial diabetes, age, BMI and waist girth (i.e., the main correlates of
insulin sensitivity), fT3 was reciprocally, and fT4 was directly, related to
clamp-derived insulin sensitivity (partial r’s of -0.09 and 0.10, p=0.004
and 0.002, respectively), but neither hormone nor TSHwas related to beta
cell glucose sensitivity. When analysing 3-year data, baseline fT3 was
positively related to changes in (a) fasting glucose, (b) 2-hour glucose,
(c) fasting insulin, and (d) systolic blood pressure, and inversely related to
changes in insulin sensitivity (p<0.003) and beta cell glucose sensitivity
(p<0.01) after controlling for baseline covariates. Subjects in the top quar-
tile of fT3 levels (3.2±0.3 pg/mL) had an adjusted odds ratio of 1.74
[95%CI:1.16-2.62] vs those in the bottom quartile (2.3±0.2 pg/mL) of
having a follow-up change in fasting glucose within the top quartile of
its distribution (+0.7±0.4 mmol/L).
Conclusion: In the non-diabetic and prediabetic state, serum fT3 levels
within the normal range are independently associated with insulin resis-
tance, and high-normal fT3 predicts deterioration of glucose tolerance and
blood pressure.
Disclosure:E. Ferrannini: None.

470
Stimulatory effects of the long-acting kisspeptin analogue TAK-448
on serum testosterone in men with type 2 diabetes and
hypogonadotropic hypogonadism
J.T. George1,2, J.E. Milton1, A.E. Cooper3, S. Greentree3, R.A.
Anderson4, R.R. Holman1;
1Diabetes Trials Unit, University of Oxford, 2Boehringer Ingelheim,
Bracknell, 3Takeda Development Centre Europe Ltd., London, 4MRC
Centre for Reproductive Health, University of Edinburgh, UK.

Background and aims: Exogenous kisspeptin stimulates testosterone in
hypogonadal men with type 2 diabetes (T2DM); long-acting kisspeptin
analogues may have therapeutic potential. The study aimed to evaluate
serum testosterone (ST) responses to different doses and frequencies of
TAK-448, an oligopeptide analogue of the fully active 10-amino acid C
terminus of kisspeptin-54.
Materials and methods: Open-label, adaptive design assessing ST re-
sponses to varying doses of TAK-448 in hypogonadotropic
hypogonadism (HH) males recruited at a Clinical Research Unit Centre
for Diabetes, Endocrinology and Metabolism. Fifteen overweight men
with T2DM and HH, defined as two morning total ST values ≤12
nmol/L and normal luteinizing hormone, were given TAK-448 0.3, 1.0
or 3.0 mcg once- or twice-weekly. Primary outcome measures were
trough ST concentrations and area under the effect curve (AUEC)(0-
72h) percentage changes after 4 weeks of TAK-448 administration.
Results: TAK-448 was well tolerated. First dose mean STAUEC(0-72h)
responses ranged from 11% after 0.1 mcg to 53% after 3 mcg. In contrast,

after the last dose, a marginal benefit (9%) was seen for 1 mcg once-
weekly with a reduction (-4%) for 3 mcg once-weekly. Following 0.3
mcg weekly or 0.1 mcg twice weekly similar levels of responses were
seen after the first and last dose. 0.3 mcg given twice weekly showed a
reduction in response compared to baseline (-4.4%). No regimen in-
creased mean post dose trough ST levels above 10.4 nmol/L. Once-
weekly 3.0 and 1.0 mcg dosing produced trough ST levels below base-
line, indicating desensitization. Twice-weekly 0.3 and 0.1 mcg dosing
also showed desensitization. Once-weekly 0.3 mcg did not show desen-
sitization overall but did for some individual profiles.
Conclusion: TAK-448 stimulated ST secretion acutely in a dose dependent
manner. Repeated administration produced desensitization of ST responses
for all regimens except 0.3 mcg once-weekly. No dosing regimen that main-
tained testosterone secretion within the normal range could be identified.
Clinical Trial Registration Number: NCT02369796
Supported by: Takeda Development Centre Europe Ltd
Disclosure: J.T. George: None.
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The power of thyroid stimulating hormone to predict cardiovascular
mortality in non-obese patients is significantly modulated by type 2
diabetes
A. Vonbank1,2, D. Zanolin2,3, A. Leiherer2,3, P. Rein1,2, A. Mader1,3, P.
Schwerzler1,3, C.H. Saely1,2, H. Drexel1,2;
1Medicine and Cardiology, Academic Teaching Hospital Feldkirch,
2Vorarlberg Institute for Vascular Investigation and Treatment,
Feldkirch, Austria, 3Private University of the Principality of
Liechtenstein, Triesen, Liechtenstein.

Background and aims: Elevated thyroid stimulating hormone (TSH) is
associated with cardiovascular risk factors, in particular with hypercho-
lesterolemia, diabetes and obesity. Our aim was to investigate the associ-
ation between TSH and cardiovascular mortality in non-obese patients
with our without type 2 diabetes (T2DM).
Materials andmethods:Wemeasured TSH in a high-risk cohort of 1741
non-obese patients undergoing coronary angiography for the evaluation
of suspected coronary artery disease. Prospectively, the incidence of vas-
cular events was recorded over 10 years.
Results: At baseline, TSH was not significantly different between patients
with T2DM (n=502) and those who did not have T2DM (2.31±4.59 vs.
2.06±2.66 μU/ml; p=0.446). During follow-up, 553 patients suffered vas-
cular events; the event rate was significantly higher in patients with T2DM
than in non-diabetic subjects (40% vs. 29%; p<0.001). TSH proved to be a
strong and independent predictor of vascular events in non-obese patients
without T2DM (standardized adjusted HR 1.34 [1.03-1.66]; p=0.013), but
not in those with T2DM (HR 0.963 [0.894-1.037]; p=0.315). An interac-
tion term TSH x T2DMwas significant (p=0.026), indicating that TSHwas
a significantly stronger predictor of vascular events in non-obese subjects
without T2DM than in those with T2DM.
Conclusion:We conclude that the power of thyroid stimulating hormone
to predict cardiovascular mortality in non-obese patients is significantly
modulated by the presence of T2DM.
Disclosure:A. Vonbank: None.
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The combined effect of PTH and vitamin D on glucose homeostasis in
elderly prediabetics: it takes two to shine
K. Kotsa1, S. Karras1, X. Tsekmekidou1, M. Grammatiki1, E. Rapti1, M.
Daniilidis2;
1Endocrinology and Diabetes, 2Medicine, AHEPA University Hospital,
Thessaloniki, Greece.

Background and aims: The aim of this study was to investigate the
potentially combined effect of 25-hydroxyvitamin D [25(OH)D] and
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parathyroid hormone (PTH) on b-cell function, insulin homeostasis and
glycemia, in an elderly prediabetic cohort compared to healthy age-
matched controls.
Materials and methods: A total of 144 prediabetic patients (age >65
years) (Pre DM group) and 81 healthy age - matched controls (control
group) were included in this cross-sectional study. Anthropometric pa-
rameters [age, body mass index (BMI), waist circumference] and dietary
intake of calcium and vitamin D (vit D) were recorded. A morning fasting
plasma sample was obtained for fasting plasma glucose (FPG), insulin,
PTH, 25(OH)D, calcium and phosphorus measurements. Homeostatic
model assessment of insulin resistance (HOMA-IR) and b-cell function
(HOMA-β %) were calculated accordingly.
Results: All participants were initially stratified into groups according to
1) vitamin D status and 2) tertiles of PTH, respectively. Vit D status was
classified as per Institute of Medicine guidelines as vitamin D deficient
[25(OH) D ≤20 ng/ml] or vit D sufficient [25(OH) D ≥ 20ng/ml]. The
tertiles of PTH were defined as 1st tertile (PTH ≤30 pg/ml), 2nd tertile
(PTH >30 pg/ml and ≤ 40 pg/ml) and 3rd tertile (PTH ≥40 pg/ml ). The
effect of 25(OH)D and PTH status alone (PTH or Vit D status ) and in
combination (PTH and vit D status) on glucose homeostasis in both
groups (FPG, insulin HOMA-IR and HOMA-β %), was examined by
ANCOVA and Wilcoxon rank sum test for continuous variables and the
x2 test for categorical variables. No statistically significant difference in
age, BMI, 25(OH) D, PTH or calcium concentrations was detected be-
tween groups. Both groups were vit D deficient [control vs Pre DMgroup:
17.88 vs 19.59 ng/ml respectively (p=0.365)]. Participants with VitD
deficiency in both groups did not differ in glucose homeostasis markers
compared to those with vit D sufficiency. In the Pre DM however, partic-
ipants in the 3rd tertile of PTH had significantly higher values of HOMA-
IR and FPG [(3.06 ±0.21, p=0.045) and (103.28 (101.28-
105.27),p=0.011,respectively] compared to Pre DM in the 1st and 2nd
tertile of PTH. Such an effect was not evident in the control group. Finally,
when the impact of vitD and PTH status was assessed in Pre DM group in
combination, participants with vit D deficiency /PTH in 3rd tertile (n=72)
demonstrated [103.51 (101.52-105.51 ) mg/dl] significantly higher
(p=0.027) FPG concentrations compared to the reference group (vitamin
D sufficiency and PTH in the 1st/2nd tertile). Individuals, at the vit D
sufficiency/PTH in 3rd tertile group, also demonstrated significantly
(p=0.015) higher FPG concentrations [102.80 (100.8-104.79) mg/dl]
compared to the reference group, but significantly lower (p=0.024)
FPG, compared to the group of vit D deficiency /PTH in 3rd tertile
(p=0.018).
Conclusion: Findings of this study indicate that PTH concentration could
significantly affect the impact of hypovitaminosis D in elderly predia-
betics. Potential deteriorating effects on glucose homeostasis in predia-
betics with vitamin D deficiency/insufficiency in conjunction with lower
PTH, were not observed. However, evaluation of vitamin D deficiency in
conjunction with PTH status, in concentrations ≥40 pg/ml, might better
reflect the potential dysglycemic effects of vitamin D/PTH axis in predi-
abetic cohorts.
Disclosure:K. Kotsa: None.
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Neuregulin-1 decreases hepatic glucose production in db/db mice
Y.F. Otero1, A. Teixeira1, M. Etienne1, G. Delcros1, L. Lantier2, O.P.
McGuinness2, P. Sirvent1;
1Laboratoire AME2P, Université Blaise Pascal, Clermont-Ferrand,
France, 2Mouse Metabolic Phenotyping Center. Vanderbilt University,
Nashville, USA.

Background and aims: Previous studies from our laboratory had shown
that neuregulin-1 (NRG1) has a role in glucose homeostasis, improving
glucose tolerance in db/db mice. A predominant role of the liver has been
suggested, since NRG1 receptors were activated only in the hepatic tissue,
but not in skeletal muscle or adipose tissue. Our aim was to study whole

body insulin sensitivity and hepatic response to an acute treatment with
NRG1.
Materials and methods: Three hour fasted 9-week old db/db mice were
injected with NRG1 (50μg/kg) or saline (SAL) as control. After 2h, a
hyperinsulinemic-euglycemic clamp was performed. A different group
under the same conditions, was used to study hepatic signalling after the
NRG1 or SAL injection.
Results: Two hours after injection, insulin levels were lower in db/db
mice injected with NRG1 (38±9 SAL vs 18±4 NRG1, ng/ml). As conse-
quence, this group of mice showed lower glucose infusion rate (GIR)
during the clamp (21±2 SAL vs 13±3 NRG1, mg/kg•min). Despite lower
insulin levels, glucose turnover (Rd) and hepatic glucose production
(endo-Ra) were significantly decreased in the presence of NRG1 (Rd:
32±3 SAL vs 24±2 NRG1, mg/kg•min. EndoRa: 10±1 SAL vs 7±1
NRG1, p<0.05; mg/kg•min). Tissue-specific glucose uptake was not dif-
ferent. Liver Akt phosphorylation (Ser 473) ratio was significantly higher
in db/db mice 2h after NRG1 treatment (1±0.4 SAL vs 4.5±0.9 NRG1,
p<0.05, arbitrary units). GSK3-β phosphorylation (Ser9) ratio was not
different. Hepatic gene expression of G6pc was lower in db/db mice
treated with NRG1 (Rq 1±0.03 SAL vs 0.6±0.1 NRG1). Hepatic glyco-
gen content was not different among groups.
Conclusion:Acute (2h) treatment with neuregulin-1 caused a decrease in
insulin levels, glucose turnover, and hepatic glucose production during
the hyperinsulinemic-euglycemic clamp. The stronger inhibition in endo-
Ra with lower insulin levels, may reflect an increase in hepatic insulin
sensitivity and/or a direct effect of NRG1 on hepatic glucose production.
The increased Akt phosphorylation ratio and decreased G6pc gene ex-
pression could be involved in the mechanism used by NRG1
Supported by: UBP (YFO), DK059637 (MMPC)
Disclosure:Y.F. Otero: None.

474
Chronic leptin treatment in insulin-deficient mice does not induce
resistance but leptin is inefficacious in obese insulin-deficient mice
M.M. Kwon, R.K. Baker, T.J. Kieffer;
Department of Cellular and Physiological Sciences, University of British
Columbia, Vancouver, Canada.

Background and aims: Leptin regulates body weight and glucose ho-
meostasis. Superphysiological levels of leptin reverse hyperglycemia in
insulin-deficient mice without altering body weight. Obese rodents and
humans are hyperleptinemic and this may cause leptin resistance. We
sought to determine whether chronic hyperleptinemia in insulin-
deficient mice leads to resistance in the glucose lowering actions of leptin.
Materials andmethods:We administered a vehicle (controls) or plasmid
encoding the mouse Obese gene by hydrodynamic gene delivery to
streptozotocin (STZ)-diabetic mice at 3 different doses (0.5, 5, and 50
μg) and body weight and blood glucose levels were tracked for 4.5
months. We performed glucose tolerance tests (days 16 and 112). A sep-
arate cohort of mice was rendered obese and hyperleptinemic with 12
weeks of high-fat diet feeding then injected with STZ. We then delivered
vehicle or plasmid encoding leptin and tracked body weight and blood
glucose levels for 7 days.
Results: STZ induced hyperglycemia and body weight loss compared to
non-diabetic controls. Hydrodynamic delivery of the mouse Obese gene
increased plasma leptin to physiological levels by day 2 in STZ-mice for
the low dose compared to vehicle controls (3.3±0.4 vs 0.3±0.04 ng/ml)
similar to that of healthy mice (3.7±0.4 ng/ml) and to superphysiological
levels for the medium and high doses compared to vehicle controls (51.5
±11.6 vs 0.2±0.3 ng/ml and 511.8±104.9 vs 0.3±0.1 ng/ml). Despite res-
toration of leptin to non-diabetic levels, blood glucose levels were not
lowered by day 8 with low dose leptin compared to vehicle (20.2±2.1
vs 24.1±2.8 mM). In contrast, superphysiological levels of leptin robustly
lowered blood glucose levels by day 8 at medium and high doses (6.0±1.1
and 2.5±0.3 mM) compared to vehicle controls (21.8±3.7 and 24.9±2.5
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mM), without differences in body weight. Plasma leptin levels remained
within the superphysiological range at medium and high doses until the
end of our study (day 123; 38.2±6.5 and 101.6±35.4 ng/ml), and leptin
continued to normalize blood glucose levels (day 123; 12.9±1.5 and 10.5
±1.3 mM) despite prolonged hyperleptinemia. During glucose tolerance
tests on days 16 and 112, the vehicle controls were severely glucose
intolerant. On day 6, glucose excursion was significantly improved in
medium and high dose leptin groups mirroring the excursion of non-
diabetic controls and similar improvements were observed post chronic
leptin therapy on day 112. Diet-induced obese mice were hyperleptinemic
(114.5±7.1 ng/ml) and mildly hyperglycemic (12.8±0.6 mM). STZ injec-
tion lowered plasma leptin levels (32.4±3.4 ng/ml) and led to severe
hyperglycemia (23.3±0.8 mM). Hydrodynamic delivery of the Obese
gene increased plasma leptin to superphysiological levels (100.5±12.3
vs 13.6±4.9 ng/ml) but did not change body weight or lower blood glu-
cose levels compared to vehicle controls (25.1±0.9 vs 21.9±0.8 mM).
Conclusion: Superphysiological levels of leptin are required to lower
blood glucose levels in insulin-deficient mice and leptin continues to
lower blood glucose levels and improve glucose tolerance long-term. In
contrast, therapeutic levels of leptin do not lower blood glucose levels in
mice with pre-existing hyperleptinemia. These data suggest that chronic
hyperleptinemia does not lead to resistance of the glucose lowering ac-
tions of leptin but obesity related leptin resistance may block such actions
of leptin.
Supported by: CIHR
Disclosure:M.M. Kwon: None.
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Androgens potentiate the adverse metabolic effects of glucocorticoids
S.J. Gasparini1, L.J. Thai1, M.-C. Weber1, S. Kim1, H. Henneicke1, H.
Zhou1, M.J. Seibel1,2;
1Bone Research Program, ANZAC Research Institute, 2Department of
Endocrinology and Metabolism, Concord Hospital, Sydney, Australia.

Background and aims:Glucocorticoid excess, whether pharmacological
or endogenous, is clinically associated with adverse metabolic effects
such as central obesity, insulin resistance, hypertension and hyperlipidae-
mia. This often limits their therapeutic use and thus a greater understand-
ing of the mechanisms underlying the pathophysiology of these side-
effects is paramount. As male rodents have been shown to respond more
robustly to the anti-inflammatory effects of glucocorticoids, we aimed to
determine whether there are also sex differences in themetabolic response
to exogenously administered glucocorticoids.
Materials and methods: Eight week-old CD1 mice were treated with
vehicle (1% ethanol) or 50 μg/ml corticosterone (CS) in the drinking
water for 4 weeks. Insulin tolerance (by i.p. insulin tolerance test) and
body composition (by DXA) were assessed in intact, castrated and DHT
treated (0.5 cm silastic DHT implants) male and female mice with or
without CS treatment. All statistics are one way ANOVA with Tukey’s
multiple comparisons test.
Results: Intact male mice rapidly developed severe insulin resistance (fig.
1A) and increased adiposity as a result of CS treatment (fig. 1B, Fat mass
in Males; vehicle +0.2 g vs. CS +2.3 g p≤0.001). In contrast, both intact
and overiectomised females maintained normal insulin sensitivity and
body composition in the presence of CS treatment (fig. 1A&B), indicating
that the gender difference in metabolic CS-sensitivity is not due to a
protective effect of estrogens. However, when male mice were
orchidectomized (ORC), treatment with CS no longer resulted in insulin
resistance or abnormal fat accrual (fig. 1A&B). To assess if the resilience
of both females and ORC males to the metabolic side-effects of CS was
due to a lack of androgens, ORCmales as well as intact female mice were
implanted with the minimally aromatizable androgen, dihydrotestoster-
one (DHT). While DHT replacement alone had no effect on insulin resis-
tance or fat accrual in either females or ORC males, combination of DHT
with CS treatment rendered the female mice moderately insulin resistant

(fig. 1A) and caused significant fat accrual (fig. 1B, Fat mass in Females+
DHT; vehicle +0.2 g vs. CS +1.3 g p≤0.05). Further, DHT and CS treat-
ment in ORCmales caused severe insulin resistance (fig. 1A) and induced
an increase in fat mass even greater than seen in intact males (fig. 1B, Fat
mass in Male CS +2.3 g vs. ORC+DHT CS +4.6 g fat p≤0.001)
Conclusion: Mice demonstrate a strong dichotomy in their metabolic
response to excess glucocorticoids, with males being more sensitive than
females. Our data indicate that androgens potentiate the adversemetabolic
side effects of excess glucocorticoids.

Disclosure:S.J. Gasparini: None.
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Identifying whole body and tissue-specific insulin sensitivity using
serum metabolomic profiling
M.-J. Honka1, R.M. Badeau1, J.C. Hannukainen1, K.K. Kalliokoski1, K.A.
Virtanen1, R. Lautamäki1, A.P. Viljanen1, M.M. Lindroos2, P. Nuutila1,3;
1Turku PETCentre, University of Turku, 2Department of Ophthalmology,
3Department of Endocrinology, Turku University Hospital, Finland.

Background and aims: Access and cost-effectiveness on metabolomics
profiling has rapidly improved recently. The aim of this study was to
identify metabolites that are associated to whole body and tissue insulin
sensitivity and improve widely used traditional indices for insulin sensi-
tivity by using metabolomic measures, BMI, age and gender.
Materials and methods: The study group was 179 non-diabetic subjects
(91 females and 88males) with amedian age of 51 [range 20-77 years], and
BMI of 28 [20-51 kg/m2], in whom insulin sensitivity of glucose uptake
(GU) was measured using euglycemic-hyperinsulinemia, 18F-
fluorodeoxyglucose and positron emission tomography in whole body
(M-value) and in skeletal muscle, abdominal subcutaneous and intraperito-
neal adipose tissue. Metabolomic profiling of fasting plasma samples was
done using high-throughput NMR, which included various amino acids
and fatty acid measures (26 measurements). Statistical analyses was done
using lasso/OLS regression with leave-one-out cross-validation to create
models for identifying whole body and tissue insulin sensitivity based on
Matsuda index (measurements at 0 and 120 min) or reciprocal of fasting
insulin (1/f-ins) and metabolites, age, BMI and gender.
Results: Alanine, phenylalanine, tyrosine, histidine, glycoprotein, glu-
cose, serum triglycerides, acetate and acetoacetate were negative regres-
sors for insulin sensitivity, while glycine, glutamine, creatinine, HDL2-
cholesterol, citrate and omega-6-fatty acids/total fatty acids were positive
regressors. These results were based on models identifying insulin sensi-
tivity in whole body, skeletal muscle and intraperitoneal and subcutane-
ous fat. The improved models had higher ability to identify insulin sensi-
tivity than the commonly used surrogate measures of insulin resistance:
1/f-ins and Matsuda insulin sensitivity index (R2 of the models presented
in Table 1).
Conclusion: These results suggest that adding circulating metabolites,
BMI, age and gender to traditional indices of insulin sensitivity may
improve detection of insulin resistance and tissue insulin sensitivities. In
all, the evidence presented here may serve as modern tools that can rap-
idly and cheaply identify insulin resistance status in at risk individuals.

Supported by: Yrjö Jahnsson Foundation; Finnish Cultural Foundation
Disclosure:M. Honka: None.
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The impact of adrenal hyperandrogenism on insulin resistance and
lipid profile in women with polycystic ovary syndrome
S.A. Paschou1, D. Ioannidis2, M. Mizamtsidi1, A. Panagiotakou2, S.
Grammatikou1, G. Karageorgos2, A. Vryonidou1;
1Department of Diabetes & Endocrinology, Hellenic Red Cross Hospital,
2Department of Diabetes & Endocrinology, Sismanoglio-Amalia Fleming
Hospital, Athens, Greece.

Background and aims: Polycystic Ovary Syndrome (PCOS) is charac-
terized by chronic anovulation and hyperandrogenism. It is often accom-
panied by insulin resistance and abnormal lipid profile, which are posi-
tively correlated to the degree of hyperandrogenism. Androgens are main-
ly of ovarian origin but in 30% of the patients they originate from adrenals
and this is mainly expressed by increased dehydroepiandrosterone sulfate
(DHEA-S) levels. The effect of this androgen on the metabolic profile of
these women has not yet been clarified. The aim of this study was to
investigate the impact of adrenal hyperandrogenism on insulin resistance
and lipid profile in womenwith PCOS and its correlationwith clinical and
laboratory metabolic parameters.
Materials andmethods:We studied 372 patients with PCOS according to
the NIH criteria. Two hundred thirty two age and BMI matched healthy
women with normal cycles and without clinical or biochemical character-
istics of hyperandrogenism served as the control group, in order to define
adrenal hyperandrogenism (DHEAS levels > 95th percentile of control
women). Then, patients with PCOS were divided into two groups, group
A (n = 108) with adrenal hyperandrogenism (PCOS-AH) and group B (n =
264) without adrenal hyperandrogenism (PCOS-NAH). Anthropometric
measurements including weight, height and waist circumference (WC)
were recorded. Fasting glucose, insulin, lipids, sex hormone binding glob-
ulin (SHBG) and androgens [total testosterone (TT), Δ4-androstenedione
(Δ4A), DHEA-S] levels were determined. Free androgen index (FAI) and
HOMA-IR index were calculated in all patients. Statistical analysis of the
data was performed using SPSS 16.00.
Results: Women with PCOS-AH were younger than PCOS-NAH
(p<0.001), but did not differ in the degree and type of obesity (BMI and
WC, p>0.05). No differences were found in HOMA-IR (3.4 ± 2.3 vs 3 ±
1.7), total cholesterol (183 ± 37 vs 185 ± 34 mg/dl), HDL cholesterol
(51.3 ± 13 vs 53.8 ± 14 mg/dl), LDL cholesterol (112 ± 35 vs 111 ± 32
mg/dl) and triglycerides (83.1 ± 35 vs 87.3 ± 49 mg/dl) levels (in all
comparisons, p>0.05). Women with PCOS-AH had lower SHBG (29.2
± 13.8 vs 32.4 ± 11.8 nmol/l, p=0.025) and higher TT (0.96 ± 0.2 vs 0.8 ±
0.4 ng/ml, p=0.05) andΔ4A (3.9 ± 1.2 vs 3.4 ± 1 ng/ml, p=0.007) levels
as well as FAI (14.1 ± 8 vs 10.2 ± 5, p<0.001). These results were con-
firmed by a multiple regression analysis model, which resulted in a neg-
ative correlation between adrenal hyperandrogenism with age (p<0.001)
and SHBG (p=0.02), while no correlation was found with metabolic pa-
rameters (in all comparisons, p>0.05).
Conclusion: Women with PCOS and adrenal hyperandrogenism do not
exhibit any deterioration of insulin resistance and lipid profile, despite the
higher degree of hyperadrogenism. Therefore, it remains to be clarifiedwheth-
er higher levels of DHEA-S are an adaptive mechanism to insulin resistance
or they exert a protective role on the metabolic profile of women with PCOS.
Disclosure:S.A. Paschou: None.
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HOMA-IR: the two faces of the same value
D.S. Popovic1, C. Bianchi2, R. Miccoli3, S. Del Prato3, on behalf of the
GENFIEV Study Group;
1Clinical Center of Vojvodina, Novi Sad, Serbia, 2Department of
Medicine, University Hospital of Pisa, , 3Department of Clinical and
Experimental Medicine, University of Pisa, Italy.

Background and aims: Insulin resistance (IR) is a risk factor for type 2
diabetes and cardiovascular diseases. HOMA-IR, being the simple
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product of fasting plasma glucose (FPG) and fasting plasma insulin (FPI)
values, is the most widely used parameter for detection of IR. However,
very different levels of FPG and FPI can generate the same HOMA-IR
value. We have evaluated to which extent these differences may identify
specific phenotypes in spite of similar HOMA-IR.
Materials and methods: Out of 989 subjects at high risk of diabetes
participating in the Genetics, Physiopathology, and Evolution of Type 2
diabetes (GENFIEV) study, we have identified 30 subjects (53% women;
age 51±12 years; BMI 29.9±4.4 kg/m2) with the same HOMA-IR value
(corresponding to the median value of the study population) and divided
them into two groups: one with FPG>75° and FPI<25° percentile (H-
FPG), and other with FPG<25° and FPI>75° percentile (H-FPI). In these
subjects cardiovascular risk profile was evaluated, plasma glucose, insulin
and C-peptide were determined in the fasting state and during a 2h 75 g
OGTT for assessment of β-cell function (minimal model analysis).
Results: Individuals in H-FPG group (n=15) had higher FPG (119±11
mg/dl) and lower FPI (8.4±0.8 μU/ml) and those in H-FPI group (n=15)
had lower FPG (77±6mg/dl) and higher FPI (13.0±0.8 μU/ml) (p<0.0001
for both). HOMA-IR was identical in two groups (2.45±0.23 vs. 2.45
±0.23). H-FPG were older than H-FPI (58±7 vs. 45±13 years; p<0.01).
After adjustment for age, H-FPI individuals had lower HbA1c (5.5±0.3%
vs. 6.2±0.7%; p<0.05), higher waist circumference (105±9 vs. 97±12 cm;
p<0.05), with no difference in BMI, blood pressure and lipid profile. β-
cell function parameters were lower in H-FPG: HOMA-B (22.7±3.4 vs.
56.0±10.3; p<0.0001), Insulinogenic Index (0.006±0.104 vs. 0.109
±0.084; p<0.01), basal (pre-hepatic) insulin secretion rate (77±22 vs.
122±33 pmol/m2; p<0.01), β-cell glucose sensitivity (670±545 vs. 1961
±732 pmol/m2 BSAper mM/min; p<0.0001) and stimulus-response curve
of insulin secretion rate at incremental glucose (4.0 mM: 77±22 vs. 142
±51; 5.5 mM: 94±51 vs. 311±95; 8.0 mM: 243±186 vs. 682±234; and
11.0 mM: 503±348 vs. 1128±425 pmol/m2 BSA per mM/min; all
p<0.001), after adjustment for age and waist circumference.
Conclusion: Similar HOMA-IR value can result from significantly dif-
ferent FPG and FPI levels. These diversities underlie major differences in
age, adipose tissue distribution and β-cell function. This calls for caution
in interpreting HOMA-IR values. Further efforts in the quest for a more
precise, but still simple IR index are needed.
Clinical Trial Registration Number: NCT00879801
Supported by: FoRiSID - Rome and Eli Lilly, Italy.
Disclosure:D.S. Popovic: Grants; FoRiSID - Rome and Eli Lilly, Italy.
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PGC-1α ameliorates insulin resistance through regulation of STARS
expression in high-fat diet rat
H.J. Ma1, G.Y. Song1, S.M. Niu1, H.Y. Xing2;
1Endocrinology and Metabolism, 2Hebei General Hospital, Shijiazhuang,
China.

Background and aims: PGC-1α expression correlates with fatty acid
metabolism and insulin sensitivity.We sought to investigate themolecular
mechanism of PGC-1a and its pathway including STARS and CPT-1β, in
the development of abnormal fatty acid metabolism and insulin resistance.
Materials and methods:We detected the lipid profiles and expression of
PGC-1alpha, STARS, insulin signaling related genes of SD rats fed by
high-fat diet. We also detected the protein and gene expressions of PGC-
1alpha, STARS, CPT-1beta,ACC and genes or proteins involved in insu-
lin signaling in L6 cells after upregulating or knockdownding the expres-
sion of PGC-1alpha by means of transfecting plasmid or siRNA. The
serum BG, INS, TC and TG were significantly higher in high-fat diet
fed rats . The expression of PGC-1a, IRS-1, AKT and GLUT4 mRNA
in HF group was significantly lower, and STARS mRNAwas obviously
higher comprared with C group. After upregulating PGC-1alpha, STARS
mRNA and protein were decreased significantly and the expression of
CPT-1b ,IRS-1, AKT and GLUT4 mRNA were significantly
increased.Phosphorylation ACC, phosphorylation AKT and GLUT4

increased, nevertheless phosphorylation IRS-1(Ser307) was significantly
decreased. After knockdowning PGC-1alphathe expression of STARS
mRNA and protein increased significantly, the expression of CPT-1b
mRNA and phosphorylation ACC decreased in si-PGC-1a group (all
P<0.05). IRS-1, AKT and GLUT4 mRNA expression were significantly
decreased in si-PGC-1a group, the expression of phosphorylation IRS-1
significantly increased, while the expression of GLUT4 and phosphory-
lation AKTwere decreased significantly in si-PGC-1a group (all P<0.05).
Results: In conclusion, Regulating the expression of PGC-1a by trans-
fection plasmid or siRNA could change the expression of STARS, mean-
while the fatty acid oxidation related genes and the indexes involved in
insulin signaling pathway changed, thus suggesting PGC-1a might ame-
liorate insulin resistance through STARS and fatty acid oxidation in skel-
etal muscle cells.
Conclusion: Expression of PGC-1α and insulin signaling pathway relat-
ed genes were decreased, and STARS was increased in L6 muscle cells
cultured by palmitic acid. Expression of STARS was lower and insulin
signaling related genes were higher by up-regulating the expression of
PGC-1α. It suggested PGC-1αmay improve insulin sensitivity in skeletal
muscle cells through regulating the expression of STARS.
Supported by: National Natural Science Foundations of China
Disclosure:H.J. Ma: None.
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Characteristics of disturbances in glucose metabolism during treat-
ment of acromegaly
I.V. Trigolosova1, A.V. Dreval1, B.H.R. Wolffenbuttel2;
1Endocrinologic Department, Moscow Regional Scientific Research
Clinical Institute, Russian Federation, 2Endocrinologic Department,
University Medical Center Groningen, University of Groningen,
Netherlands.

Background and aims: In acromegaly, carbohydrate metabolism disor-
ders (CMD) are frequently observed. The effect of therapy of acromegaly
on pathogenesis of CMD is not clear. We aimed to assess the effect of
somatostatin analogues (SSA) on pathogenesis of carbohydrate metabo-
lism disturbances in acromegaly.
Materials and methods: 112 acromegaly patients were examined (33
men, 79 women; age 51 [IQR 42-60] years; 89 had newly diagnosed
acromegaly (NA), 13 receiving SSA, 10 after transsphenoidal surgery
(TSS). We analyzed fasting plasma insulin and glucose levels (FPI,
FPG), HbA1c, the Matsuda and HOMA-IR indices, area under insulin
curve in the first 30 minutes (AUCins.30) and from 30 to 120 minutes of
oral glucose tolerance test (AUCins.30-120). In 27 NA patients we
assessed these parameters after 3 and 6 months of SSA therapy (19 pa-
tients) and after TSS (8 patients).
Results: Mean age (55.0-58.0 yrs) and mean BMI (29.4-29.5 kg/m2)
were comparable between the 3 groups. Median of % upper limit normal
of IGF1 was similar between the SSA and TSS groups (-13.7[-26.2 -3.1]
vs. -22.3 [-77.1—4.2]), but severely elevated in NA patients (p=0.0001).
In the SSA group, prevalence of CMD was 93%, whereas it was 50% in
the NA group and 10% in TSS group. NA patients were mainly insulin-
resistant, with high fasting plasma insulin of 90 [60-172] pmol/l, high
HOMA-IR 3.4 [2.0-7.3] and low Matsuda index (3.0[1.8-5.2]. In the
SSA and TSS groups the HOMA-IR (1,9, [0,7-4.5] and 0.8 [0.5-1.9])
and Matsuda indices ( 5.1 [2.9-9.5] and 6.5 [4.7-20.6]) were comparable.
We observed the lowest level of the AUC ins 30 min in SSA patients in
compare with NA and TSA groups (1.0 [0.3-1.9], 5.1 [2.2-9.7] and 4.6
[1.8-10.7] respectively). The levels of HbA1c, FPG and AUC glu. were
higher in SSA patients in comparison with NA and TSA groups. Among
19 prospectively followed SSA-treated patients, the reduction of IGF1
after 6 months coincided with a decrease of FPI and HOMA-IR (both
p<0.01), and an increase of the Matsuda index (both p<0.01). SSA treat-
ment resulted in a considerable reduction of early phase insulin secretion
(AUCins.30) during an OGTT compared to the TSS group (p=0.06),
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while the reduction of AUCins.30-120 was similar between these groups
(p=0.4).
Conclusion: Despite reduction of IGF1 levels and insulin resistance dur-
ing SSA therapy and after TSS, the decrease of the first phase of insulin
secretion on SSA therapy leads to the development of CMD but not after
TSS.
Disclosure: I.V. Trigolosova: None.
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Fetuin-B levels in relation to metabolic/hormonal profile and carotid
intima media thickness (cIMT) in women with polycystic ovary syn-
drome (PCOS)
P. Yesil Senses1, Y.M. Senses2, G. Unal Kocabas3, O. Gursoy Calan4, C.
Imamoglu5, O. Bilgir6, A. Yuksel6, G. Bozkaya7, M. Calan3;
1Department of Biochemistry, 2Department of Biotechnology, Ege
University, 3Division of Endocrinology and Metabolism, Department of
Internal Medicine, Izmir Bozyaka Training and Research Hospital,
4Department of Biochemistry and Clinical Biochemistry, Dokuz Eylul
University Faculty of Medicine, 5Department of Radiology,
6Department of Internal Medicine, 7Department of Biochemistry and
Clinical Biochemistry, Izmir Bozyaka Training and Research Hospital,
Turkey.

Background and aims: PCOS is a prevalent and multifaceted
endocrinopathy, associated with an increased risk of insulin resistance,
type 2 diabetes, dyslipidemia, subfertility and cardiovascular events.
Fetuin-B, a highly expressed, liver-derived protein originally implicated
in fertilization as a potent ovastacin inhibitor, is newly recognized for its
roles in the modulation of glucose metabolism and of atherosclerotic
plaque formation/stability. Prompted by these recent findings, we devel-
oped a working hypothesis that fetuin-B metabolism may be altered in
patients with PCOS. We also tested whether in these patients, circulating
levels of this protein are correlated withmetabolic disturbances and cIMT.
Materials and methods: We conducted a cross-sectional study in a ter-
tiary referral center in Turkey during a period of twelve months. 280
women (140 with PCOS and 140 age- and BMI-matched controls) were
consecutively recruited. Using all three of Rotterdam consensus criteria,
we defined PCOS as the presence of oligo- or anovulatory menstrual
dysfunction, clinical and/or biochemical hyperandrogenism and ≥12 fol-
licles measuring 2-9 mm in diameter or an ovarian volume >10 ml.
Fetuin-B was measured using a commercial ELISA (intra-assay
CV<6%, inter-assay CV<8%) and cIMTwas measured by ultrasonogra-
phy. Insulin resistance was estimated using the homeostatic model assess-
ment, HOMA-IR. Demographic and laboratory characteristics of the stud-
ied women with and without PCOS were compared using 2-tailed inde-
pendent samples t-test and association between fetuin-B and other vari-
ables were assessed with Pearson correlation.
Results: Circulating fetuin-B levels were significantly elevated in
women with PCOS compared with controls (1124.12 ± 407.13 vs.
640.27 ± 285.60 ng/ml, p<0.001). Fetuin-B levels positively cor-
related with BMI, HOMA-IR, free androgen index (FAI), high-
sensitivity C-reactive protein (hs-CRP), triglycerides and cIMT.
Multivariate logistic regression analyses revealed that the OR for
PCOS was 3.49 for patients in the highest quartile of fetuin-B
compared with those in the lowest quartile (95% CI=2.48-4.91,
p=0.003). Furthermore, multiple regression analyses revealed that
BMI, HOMA-IR, hs-CRP, FAI and triglycerides were independent
factors influencing serum fetuin-B levels.
Conclusion: To the best of our knowledge, our study is the first to
illustrate a link between fetuin-B and PCOS. Our findings suggest
that increased levels of this hepatic protein are significantly asso-
ciated with metabolic disturbances, as well as with cIMT in
PCOS. Further investigations addressed to explore the underlying
mechanisms are warranted.
Disclosure:P. Yesil Senses: None.

482
History of anabolic androgenic misuse is associated with impaired
insulin sensitivity and increased abdominal fat among younger men
J.B. Rasmussen1, M. Schou2, C. Selmer1, J. Faber1, F. Gustafsson3, C.
Kistorp1;
1Department of Internal Medicine, 2Department of Cardiology, Herlev
University Hospital, 3Department of Cardiology, Rigshospitalet,
Copenhagen, Denmark.

Background and aims: Android fat distribution is characterised by cen-
tral obesity and strongly linked with reduced insulin sensitivity (IS). The
association between hyperandrogenism and increased android fat distri-
bution is well-known in women. However, the impact of
supraphysiological concentrations of androgens remains unresolved in
men, since central obesity is mainly associated with male hypogonadism.
Misuse of anabolic androgenic steroids (AAS) cause a dramatic increase
in plasma androgens and side-effects have predominantly been investi-
gated in relation to disturbances in the hypothalamus-pituitary-gonadal
axis but metabolic side-effects remain to be illuminated. The objective
of this study was to investigate the impact of AAS misuse on abdominal
fat distribution and IS in young men.
Materials and methods: Cross sectional case-control study among
young men (≤50 years) including three study groups: current AAS mis-
use, former AASmisuse and age-matched healthy controls who had never
used AAS. All participants were engaged in recreational strength training.
A 120 min OGTT was performed after a minimum of 8-hour overnight
fasting. Plasma glucose and insulin were obtained at five time points
during the OGTT: 0, 30, 60, 90 and 120 min. The Matsuda index was
calculated as a measure of IS. Body composition was assessed by a
DEXA-scan including measurements of abdominal fat distribution, divid-
ed into visceral adipose tissue (VAT) and subcutaneous adipose tissue
(SAT) by a pre-defined and validated method using a 5 cm high transverse
slice at L4/L5 level.
Results:A total of 100 participants were included: current AASmisuse, n
= 37 (age 31.4 ± 1.4 years, mean (SE)) and former AAS misuse, n = 33
(age 34.8 ± 1.2 years), duration since AAS cessation (geometric mean
(95%CI)) of 2.6 years (1.7 - 3.7) and healthy control participants, n = 30
(age 31.5 ± 1.2 years). Participants with current AAS misuse and former
AAS misuse had clearly lower Matsuda index reflecting impaired IS as
compared with the control group (geometric mean (95%CI) 6.49 (4.27 -
9.85) vs. 5.09 (3.34 - 7.75) vs. 8.51 (7.14 - 10.15), P < 0.01). Despite that
men with current AASmisuse had the greatest lean bodymass and lowest
total body fat % as compared with the healthy controls and subjects with
former AAS misuse (25.4 ± 0.4 kg/m2 vs. 21.3 ± 0.3 kg/m2 and 21.9 ±
0.5 kg/m2, P < 0.01) and (14.1 ± 0.4% vs. 17.3 ± 0.7% and 19.4 ± 0.6%, P
< 0.01). Interestingly, VAT volume was higher in the groups with current
AAS and formerAASmisuse than in the controls (388 ± 17 cm3 vs. 347 ±
17 cm3 and 290 ± 12 cm3, P < 0.01). Moreover, the three groups differed
significantly in SAT volume, as participants with former misuse of AAS
had the highest SAT volume (962 ± 71 cm3) and men with current AAS
misuse had lowest volume (546 ± 28 cm3) vs control participants (748 ±
75 cm3) (P < 0.01). In linear regression analysis VATand SAT had strong
inversely associations with Matsuda index (P < 0.05) in the pooled study
cohort, as expected.
Conclusion: The current data suggest that a history of AAS misuse
leads to impaired IS, even several years after AAS cessation,
compared with healthy controls who had never used AAS which
could be mediated by increased VAT as the primary metabolically
active fat tissue.
Supported by: AntiDoping Denmark, Danish Heart Foundation,
University of CPH, Herlev Hosp
Disclosure: J.B. Rasmussen: None.
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Transforming growth factor beta-like stimulated clone 22 D4 pro-
motes diabetic hyperglycaemia and insulin resistance
B. Ekim Ustunel1, K. Friedrich2, M. Berriel Diaz3, W. Stremmel2, M.
Blüher4, S. Herzig3;
1Heidelberg-IDC Translational Diabetes Program, Heidelberg University
Hospital, 2Department of Internal Medicine IV, Heidelberg University
Hospital, 3Helmholtz Center Munich, Neuherberg, 4Department of
Medicine, University of Leipzig, Germany.

Background and aims: Insulin resistance represents the core component
of the so-called Metabolic Syndrome, ultimately promoting glucose intol-
erance, pancreatic beta cell failure, and overt type 2 diabetes. Based on
substantial side effects of existing pharmacological approaches, efficient
and safe insulin sensitization and glucose control remain critical therapeu-
tic aims to prevent diabetic late complications. The goal of this study is to
characterize the role of Transforming Growth Factor beta-like Stimulated
Clone (TSC) 22 D4 protein in insulin resistance and diabetes.
Materials andmethods: In order to investigate the metabolic function of
TSC22D4 in vivo, we employed liver-specific TSC22D4 knockdown and
overexpression approaches both in wild type and diabetic mouse models
(db/db and NZO mice).
Results: We identified TSC22D4 as a critical molecular determinant of
insulin signaling and glucose handling. Hepatic TSC22D4 knockdown
enhanced insulin signaling in liver, while hepatic TSC22D4 overexpres-
sion blunted insulin signaling. Consequently, hepatic TSC22D4 inhibition
both prevented and reversed hyperglycemia, glucose intolerance, and in-
sulin resistance in diabetic mouse models (db/db and NZO mice). In
addition, we found out that TSC22D4 exerts its effects on systemic glu-
cose homeostasis -in large parts- through the transcriptional regulation of
the small secretory protein lipocalin (LCN) 13 as demonstrated by in vivo
chromatin recruitment and genetic rescue experiments.
Conclusion: In support of our hypothesis and findings, diabetic human
patients have elevated hepatic TSC22D4 levels correlatingwith decreased
insulin sensitivity and hyperglycemia. Thus, our results establish
TSC22D4 as a promising and attractive target for the treatment of diabetes
mellitus.
Supported by: SFB1118
Disclosure:B. Ekim Ustunel: None.
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In vivo high throughput screening to identify insulin-independent
modulators of metabolism
S.Mullapudi, C.S.M. Helker, H. Matsuda, Y.H.C. Yang, D.Y.R. Stainier;
Max Planck Institute for Heart and Lung Research, Bad Nauhiem,
Germany.

Background and aims: Given the socioeconomic significance of type 2
diabetes, a thorough understanding of β cell function and dysfunction
holds great significance. Under diabetic conditions, peripheral tissues start
losing sensitivity to circulating insulin, resulting in pancreatic β cells
attempting to secrete increasing amounts of insulin, and ultimately caus-
ing β cell dysfunction. However, increasing evidence suggests that these
effects can be reversed to an extent by maintaining glycemic control.
Molecules capable of modulating metabolism or promoting glucose up-
take independent of insulin would open new avenues to managing and
treating diabetes. We aim to perform high throughput screens for identi-
fying insulin-independent modulators of metabolism by recapitulating
some of the features of late stage diabetes, while capitalizing on using a
highly amenable model organism like the zebrafish.
Materials and methods: A guide RNAwas designed targeting the geno-
mic region encoding the signal peptide of preproinsulin and was co-
injected with Cas9 mRNA in to one cell embryos. Injected animals were
raised to adulthood, out-crossed to wild-type animals, and a 16 bp dele-
tion allele was isolated in the F1 generation. All experiments were done
using F2 or F3 animals. Glucagon, Somatostatin and Insulin were detect-
ed by immunofluorescence using standard antibodies.
Results: The genomic lesion results in a complete absence of detectable
Insulin protein in the pancreatic islet. Although mutant animals develop
normally at initial stages, they begin to die at around 9 days post
fertilisation (dpf), most likely due to metabolic defects. Insulin reporter
expressing cells were detected in the islet of the mutant pancreas, with
disrupted islet architecture lacking the typical β cell localization in the
core and α cells at the periphery. In the mutants, α cells appeared in the
core of the islet, whileβ cells were scattered throughout. Themutants also
show metabolic defects, beginning as early as 3 dpf, which can be par-
tially rescued by PPARγ agonists.
Conclusion: In addition to understanding the role of insulin during pan-
creas morphogenesis, we are developing tools to perform high throughput
screens aimed at identifying molecules which promote glucose uptake in
peripheral tissues, and to find insulin-independent modulators of metab-
olism. Such a screen will unravel novel signaling pathways which can
potentially be manipulated to treat diabetes, including cases where insulin
resistance has already set in.
Disclosure:S. Mullapudi: None.
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Gut hormones, rather than glucose or insulin, are the main drivers of
diminished bone resorption in the postabsorptive state
A. Lund1,2, J.I. Bagger1, M. Christensen1, M. Frost3,4, N.R. Jørgensen5,
J.H. Storkholm6, C.P. Hansen6, J.J. Holst2, T. Vilsbøll1, F.K. Knop1;
1Department of Medicine, Center for Diabetes Research, Copenhagen,
Denmark, 2Department of Biomedical Sciences, NNF Center for
Metabolic Research, Copenhagen, 3Department of Endocrinology,
Odense, 4University of Southern, Institute of Clinical Research, Odensen,
5University of Southern Denmark, Institute of Clinical Research, Odense,
6Department of Gastrointestinal surgery, Copenhagen, Denmark.

Background and aims: Following ingestion of nutrients an acute reduc-
tion in bone resorption is observed. The mechanisms behind this
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phenomenon are uncertain, but may involve increments in plasma glu-
cose, insulin and/or the gut hormones glucose-dependent insulinotropic
polypeptide (GIP), glucagon-like peptide-1 (GLP-1) and glucagon-like
peptide-2 (GLP-2). We aimed to dissect the individual effect of these
potential mediators of bone resorption.
Materials and methods:We measured plasma levels of the bone resorp-
tionmarker C-terminal telopeptide of type I collagen (CTX-I) during three
experimental settings: 1) 75g-OGTTand isoglycaemic iv glucose infusion
(IIGI) in 10 patients with type 2 diabetes (T2D) and 10 non-diabetic
control subjects (CTRLs); 2) 75g-OGTT and IIGI in 10 totally
pancreatectomised (PX) patients (devoid of endogenous insulin produc-
tion) and 10 CTRLs and; 3) 50g-OGTTand five IIGIs with iv infusion of
saline and physiological doses of GIP, GLP-1, GLP-2 and a combination
of the three in 10 patients with T2D.
Results:OGTT induced a robust reduction in CTX-I in both patients with
T2D and CTRLs as opposed to a marginal reduction during IIGI (base-
line-subtracted AUCs (bsAUC)0-240min (mean±SEM): -24.4±5.3 vs -6.4
±2.7 μg/l×min, p=0.002 (T2D); -27.8±4.0 vs -8.9±1.8μg/l×min, p<0.001
(CTRLs)). Postabsorptive reduction in CTX-I was also present in PX
patients during OGTT (bsAUC0-180 min: -19.3±4.7 μg/l×min).
Combined infusion of GIP, GLP-1 andGLP-2 during IIGI in patients with
T2Dmimicked the suppression of CTX-I observed during OGTT in these
patients (bsAUC0-180min: -10.7±1.4 (OGTT) vs -9.0±1.4 μg/l×min (IIGI+
GIP,GLP-1,GLP-2), p=0.60) (Fig. 1).
Conclusion: These results indicate that gut hormones, rather than glucose
or insulin, represent the main drivers of diminished bone resorption in the
postabsorptive state.Figure 1. CTX-1 expressed as baseline-subtracted
AUC (bsAUC) (mean±SEM) during 50g-OGTT and IIGIs + GIP, GLP-
1, GLP-2 and a combination of the three hormones in patients with T2D.
Asterisks (*) indicate significant (p<0.05) differences.

Supported by: EFSD Clinical Research Programme
Disclosure:A. Lund: None.
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Association of metabolic flexibility under glucose clamp and post-
prandial conditions with glucose control
J.E. Galgani;
Pontificia Universidad Catolica de Chile, Santiago, Chile.

Background and aims:Metabolic flexibility, defined as the capacity for
the organism to adapt fuel oxidation to fuel availability, has been proposed

as an index of metabolic health. However, evidence supporting that notion
remains elusive. Unfortunately, most of the studies evaluating metabolic
flexibility have not taken into consideration potential confounding factors,
such as the extent of insulin-stimulated glucose disposal rate (GDR) or
body size. Furthermore, metabolic flexibility has been mainly assessed
under supra-physiological conditions (i.e. euglycemic-hyperinsulinemic
clamp [EHC]), which may not reflect a true physiological state. We there-
fore aimed to compare metabolic flexibility using an EHC vs. a standard
75-g oral glucose dose after adjusting for GDR and body size, respective-
ly. We then compared the adjusted metabolic flexibility to markers of
glucose control including fasting and 2-h glycemia, insulin sensitivity
and insulin secretion.
Materials andmethods: In 30 non-diabetic individuals (15males; 35±12
y old; 27±4 kg/m2), a 75-g oral glucose load was supplied. Circulating
glucose, insulin and C-peptide concentrations and gas exchange were
measured before and for 4 hours after glucose. Two days later, a 2-h
EHC (120 mU/m2/min) was performed and gas exchange was assessed
under fasting and steady-state conditions. Metabolic flexibility was esti-
mated from the steady-state non-protein respiratory quotient (npRQ) at
the end of the EHC, and as the increase in npRQ after 60 min oral glucose
loading. Insulin sensitivity was determined by the OGIS index from the
3-h oral glucose response, and insulin secretion through C-peptide
deconvolution. In another study, a 75-g oral glucose load was adminis-
tered to 51 non-diabetic individuals (24 males; 34±9 y old; 27±4 kg/m2).
Circulating glucose, insulin and C-peptide concentrations and gas ex-
change were measured before and for 3 hours after glucose loading.
Regression analysis was used to calculate residual values of metabolic
flexibility during the EHC or oral glucose adjusted for GDR or body size,
respectively. Association between metabolic flexibility and glucose con-
trol was analyzed through Spearman correlation testing.
Results: At the end of the EHC, GDR correlated with npRQ (r=0.56;
p=0.001) and metabolic flexibility was therefore expressed as npRQ ad-
justed for GDR. In turn, the change in npRQ after 60 min glucose loading
related with the glucose dose per kg of body weight (r=0.55; p=0.002).
Thus, metabolic flexibility (change in npRQ) after glucose loading was
adjusted for the glucose dose per kg body weight. Both metabolic flexi-
bility indexes were correlated (r=0.54; p=0.003). However, none of these
markers of metabolic flexibility related with fasting or 2-h glycemia,
OGIS or insulin secretion. From the second study, we confirmed the
association between the change in npRQ after 60 min glucose loading
and glucose dose (r=0.46; p<0.001). Similarly, metabolic flexibility ad-
justed for glucose dose did not correlate with fasting and 2-h glycemia,
OGIS or insulin secretion.
Conclusion: Metabolic flexibility is impacted by the amount of exoge-
nous glucose administered, thus requiring an adjustment for the glucose
dose. Once proper adjustment is conducted, metabolic flexibility assessed
during the EHC or in response to oral glucose are correlated. However,
metabolically flexibility is not associated to glucose homeostasis, which
challenges its (patho)physiological relevance for metabolic health.
Supported by: FONDECYT 1130217;CNRU P30 grant DK072476
Disclosure: J.E. Galgani: Grants; FONDECYT 1130217.
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Discrimination between advanced glycation endproducts of endoge-
nous and dietary origin in overweight and obese non-diabetic
subjects
N. Rabbani1,2, A. Anwar1, M. Xue1, M.O.Weickert1,3, S. Qureshi1,3, N.-
B. Kandala4, M. Waldron1, A. Shafie1, P.J. Thornalley1,2;
1University ofWarwick, 2Systems Biology Centre, University of Warwick,
3Warwickshire Institute for the Study of Diabetes, University Hospitals of
Coventry &Warwickshire NHS Trust, 4WarwickMedical School, Division
of Health Sciences, University of Warwick, Coventry, UK.

Background and aims: Accumulation of advanced glycation
endproducts (AGEs) has been implicated in development of insulin
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resistance, impaired glucose tolerance and increased risk cardiovascular
disease in overweight and obesity populations. It is also implicated in the
development of vascular complications of diabetes. A non-invasive mea-
sure of AGE exposure is the flux of AGE free adducts (glycated amino
acids) excreted in urine. A confounding factor is the proportion of AGEs
absorbed from digestion of AGE-modified proteins in food. AGE-
modified proteins formed endogenously are hydrolysed to AGE free ad-
ducts and excreted in urine together with AGEs absorbed as free adducts
from food. The AGE pyrraline is formed exclusively at high temperatures
of cooking and hence is sourced only from food. The aim of this study
was to assess the correlation of urinary AGE free adducts with flux of
pyrraline and explore regression with extrapolation of AGE flux to zero
pyrraline content to thereby deduce the mean endogenous formation of
AGEs in overweight and obese subjects. This was then validated for the
methylglyoxal (MG)-derived AGE, MG-H1, by therapeutic intervention
with an inducer of glyoxalase 1 (Glo1) that decreased endogenous MG
and MG-H1 formation.
Materials and methods: AGE free adducts were assayed in urine by
stable isotope dilution analysis liquid chromatography-tandemmass spec-
trometry (LC-MS/MS) and normalised to creatinine. Urine samples were
collected from 29 overweight and obese subjects as urine second void
after overnight fasting. The Glo1 inducer was evaluated in a randomised,
placebo-controlled, double-blinded crossover clinical trial in the same
overweight and obese subjects. Treatment was with Glo1 inducer or pla-
cebo once daily for 8 weeks with 6 weekwashout period before crossover.
Results: Themedian urinary excretion of pyrraline was 8.2 - 12.1 nmol/mg
creatinine throughout the intervention study. Total urinary excretion ofMG-
H1 free adduct correlated positively with urinary pyrraline for all 4 study
visits, r = 0.43 - 0.63, P<0.02. Regression of urinary excretion of MG-H1
free adduct on urinary excretion of pyrraline free adduct gave a non-zero
intercept on the urinary MG-H1 excretion axis which is the endogenous
formation of MG-H1. For example, at baseline of the placebo arm the
regression equation was: Urinary MG-H1 (nmol/mg creatinine) = (0.592
± 0.180) x urinary pyrraline (nmol/mg creatinine) + (13.4 ± 2.1); P = 0.003.
The flux of endogenously-generated MG-H1 adducts was 13.2 nmol per
mg creatinine at baseline and decreased by 14% with Glo1 inducer treat-
ment (P<0.01) but not with placebo.
Conclusion: For urinary excretion of AGE free adducts that correlate
positively with urinary excretion of food-derived pyrraline, linear regres-
sion of urinary excretion of AGE on urinary excretion of pyrraline extrap-
olated to zero pyrraline gives an estimate of mean endogenous formation
of AGEs.
Clinical Trial Registration Number: NCT02095873
Supported by: Unilever and Innovate UK (Project no 101129).
Disclosure:N. Rabbani: Grants; Yes.
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IgGN-glycan patterns are associated with type 2 diabetes in indepen-
dent European populations
R.F.H. Lemmers1, D. Urda2, F. Agakov2, A.G. Lieverse3, E.J.G.
Sijbrands1, G. Lauc4, M. van Hoek1;
1Internal Medicine, Erasmus University Medical Center, Rotterdam,
Netherlands, 2Pharmatics Limited, Edinburgh, UK, 3Internal Medicine,
Maxima Medical Center, Eindhoven, Netherlands, 4Genos Glycoscience
Research Laboratory, Zagreb, Croatia.

Background and aims: Type 2 Diabetes (T2D) results from intricate
interplays between environmental and genetic factors. Glycans on pro-
teins are known to reflect genetic, metabolic and environmental factors.
IgGN-glycosylation changes have been associated with BMI, blood pres-
sure and lipids. However, associations with T2D have not been described.
In this study, we compared IgG N-glycans patterns of patients with T2D
to healthy subjects.
Materials and methods: In the DiaGene study, (1886 patients with T2D
and 854 controls) 76 IgG glycosylation traits were measured and

associations with T2D were replicated in independent European samples
(163 cases of T2D and 3164 controls from the Korcula, VIS and
ORCADES studies). Results from both populations were meta-analyzed.
Bonferroni correction was applied. AUCs of Receiver Opererator
Characteristic (ROC) curves were calculated using 10-fold cross valida-
tion for prediction of T2D based on clinical characteristics, IgG glycans
and the combination of both.
Results: In the discovery population, 14 glycan peaks (GP) showed sig-
nificant associations with T2D corrected for age and sex. After extensive
correction for covariates (age, sex, BMI, smoking, creatinine, HDL-
cholesterol and non-HDL cholesterol)l, 3 associations remained (GP6,
GP8 and GP9). These associations were confirmed by replication and
remained significant after meta-analysis. Adding all glycan peaks to a
model with age and sex increased the AUC on test data from 0.542 to
0.734 for predicting T2D. Adding the glycan peaks to the most extensive
covariate model (age, sex, BMI, smoking, creatinine, HDL-cholesterol
and non-HDL cholesterol) increased the AUC from 0.892 to 0.895. The
AUC for IgG glycans alone was 0.729.
Conclusion: Several glycan traits were firmly associated with the pres-
ence of T2D and replicated in an independent population. In addition, IgG
glycans showed improvement of the AUCs for models predicting T2D in
this case-control setting. For the most extensive model this improvement
was limited, however IgG glycan peaks showed quite good prediction
alone. This may indicate that IgG glycans capture much of the informa-
tion of the combined clinical covariates. The IgG glycan associations
found can yield important insights in T2D pathophysiology and should
be further investigated for their biomarker potential.
Supported by: Erasmus MC Fellowship for MvH
Disclosure:R.F.H. Lemmers: None.
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The relationship between branched-chain amino acids, metabolic
syndrome and cardiovascular risk profile in a Chinese population:
a cross-sectional study
Z. Hongwen1, W. Hu1,2, L. Sun1, Y. Gong1, Y. Zhou1, P. Yang1, Z. Ye1, J.
Fu1, A. Huang1, Z. Fu1, W. Yu2, Y. Zhao3, T. Yang1;
1The First Affiliated Hospital of Nanjing Medical University, 2Huai’an
Hospital Affiliated to Xuzhou Medical College, Huan'an, 3School of
Public Health Nanjing Medical University, Nanjing, China.

Background and aims:Branched-chain amino acids (BCAAs) are strong-
ly correlated with visceral obesity and insulin resistance (IR) and are pre-
dictors of diabetes. However, it is not clear whether BCAAs could be
regarded as independent risk factors for cardiovascular disease (CVD).
This study aimed to evaluate the relationship between BCAAs, metabolic
syndrome (MS), and other cardiovascular (CV) risk factors in middle-aged
and elderly Chinese population at high risk for the development of CVD.
Materials and methods: A total of 1302 subjects aged from 40 to 79
years old were enrolled from a Diabetes Prevention Program.
Anthropometric and biochemical examinations were performed and strat-
ification was done on the basis of BCAAs quartiles. MS was defined
according to the the Adult Treatment Panel III criteria. Serum BCAAs
(leucine, isoleucine and valine) concentrations were measured by hydro-
philic interaction chromatography-tandem mass spectrometric method.
Results: BCAAs levels were positively correlated with MS, its compo-
nents and CV risk profile. After adjusting for several traditional risk fac-
tors, the odds ratio (OR) for MS among subjects in the fourth quartile of
BCAAs levels showed a 2.17-fold increase compared with those in the
first quartile. Multivariate logistic regression analysis revealed that
BCAAs were independently associated with high Framingham risk score
even after adjusting for MS and its components (OR 1.03, 95% CI 1.00-
1.04; P<0.0001), Additionally, the OR for high CV risk were 3.20 fold
(95% CI 1.83-5.61; P<0.0001) in participants in the fourth BCAAs quar-
tile with MS compared with participants in the first BCAAs quartile
without MS.
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Conclusion: Increased BCAAs levels are independent risk factors of MS
and CVD in addition to the traditional factors in middle-aged and elderly
Chinese population. The development of CVD in MS patients with high
level BCAAs is accelerated. Intervention studies are needed to investigate
whether the strategy of BCAAs reduction has impacts on endpoints in
patients with higher CV risk.
Clinical Trial Registration Number: ChiCTR-TRC-14005029
Supported by: National Natural Sciences Foundation of China
(81170747)
Disclosure:Z. Hongwen: None.
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Dysregulated iron homeostasis in type 2 diabetes
S. Altamura1, S. Kopf2, P. Nawroth2, M. Muckenthaler1;
1Department of Pediatric Oncology, Hematology and Immunology,
2Department of Internal Medicine I and Clinical Chemistry, University
of Heidelberg, Germany.

Background and aims: Iron and diabetes are strictly related. This is
clinically evident in patients affected by hereditary hemochromatosis, in
which the prevalence of diabetes is about 20%. On the other side, recent
studies demonstrate that in diabetic patients plasma iron and/or ferritin
levels could be prognostic factors for the development of the disease. The
aim of this study is to understand the molecular mechanisms that cause
diabetic iron overload and to elucidate the role of increased iron levels in
the pathogenesis of diabetes and in the generation of the diabetic late
complications.
Materials and methods: Patients with diabetes mellitus type 2 (T2DM)
from the HEIDIS cohort were analysed for systemic iron parameters and
hepcidin expression. Lepr(db/db) mice were used as a model of T2DM to
identify the mechanisms by which diabetes affects iron homeostasis.
Tissue iron content and distribution have been assessed in histology while
alterations in the expression of iron-related genes have been analysed in
qRT-PCR and western blot. Systemic iron content and hepcidin levels
have been measured using the BDA method and with a specific ELISA.
To assess how increased iron levels affect the pathogenesis of diabetes,
Lepr(db/db) mice have been mated with the FpnC326S mouse model of
hereditary hemochromatosis type 4 and diabetic and iron parameters have
been measured.
Results: 115 T2DM patients and 26 healthy controls were analyzed for
systemic iron parameters. CRP>2 was used as exclusion criteria to avoid
inflammatory interferences. Diabetic patients show a significant increase
in serum iron content (p=0,035), transferrin saturation (p=0,025) and
ferritin levels (p=0.01). Serum hepcidin levels were inappropriately low
(p<0,0001) explaining the elevated systemic iron levels. To study how
diabetes affects iron homeostasis, we analyzed the Lepr(db/db) mouse
model of T2DM. 10-week old mice show the hallmarks of the early
T2DM: obesity, hyperglycemia, hyperinsulinemia and increased
HbA1c. Consistent with the patients, thesemice have elevated serum iron,
transferrin saturation and ferritin levels while circulating hepcidin is sig-
nificantly reduced. Analysis of the liver revealed an overall iron deficien-
cy despite the elevated systemic iron content and the increased TfR1
mRNA expression. Interestingly, the hepatic levels of the iron storage
protein ferritin are unchanged. Molecular analysis revealed the typical
BMP/SMAD activation pattern that mediates hepcidin upregulation upon
systemic iron overload. FpnC326S/Lepr(db/db) hemochromatotic diabet-
ic mice show a similar phenotype when compared to hemochromatotic
non-diabetic controls, having a 1,5-fold increase in systemic iron levels
and a decrease in non-heme liver iron content.
Conclusion: This study revealed that hepcidin levels are inappropriately
decreased both in patients and in Lepr(db/db) mouse model of T2DM,
causing elevated systemic iron levels. T2DM causes a lack of systemic
iron uptake by the liver, generating hepatic iron deficiency. This pheno-
type persists in hemochromatotic/diabetic mice, which show decreased
hepatic iron content and increased systemic iron levels compared to

hemochromatotic non-diabetic mice. Experiments are ongoing to identify
the consequences of increased systemic iron content in organs affected by
the diabetic late complications.
Supported by: the SFB1118
Disclosure:S. Altamura: None.
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Carotid sinus nerve transection restores glucose and lipid homeosta-
sis in prediabetes animal models
J.F. Sacramento1, B.F. Melo1, T. Rodrigues2, J.C. Coelho1, E. Olea3,
M.J. Ribeiro1, M.P. Guarino1, A. Obeso3, R.M. Seiça2, P. Matafome2,
S.V. Conde1;
1CEDOC, NOVA Medical School/Faculdade Ciências Médicas,
Universidade Nova de Lisboa, 2Laboratório de Fisiologia, IBILI,
Faculdade de Medicina, Universidade de Coimbra, Portugal,
3Departamento de Bioquímica y Biología Molecular y Fisiología,
Universidad de Valladolid, Facultad de Medicina. Instituto de Biología
y Genética Molecular, CSIC. Ciber de Enfermedades Respiratorias,
CIBERES, Valladolid, Spain.

Background and aims:We have recently described that the carotid
sinus nerve (CSN) resection prevents the development of insulin
resistance and hypertension. Moreover, we have also observed that
CSN denervation restored insulin sensitivity and fasting glycemia
and insulinemia in hypercaloric animal models of insulin resis-
tance. The aim of this work was to investigate the effect of
CSN resection on glucose and lipid metabolism in prediabetes
animal models.
Materials and methods: Six groups of Wistar rats (9-12 weeks) were
used. The control group fed a sham diet, the HSu group fed 35% of
sucrose in drinking water and the HF group fed a 45% lipid-rich diet.
The groups have been randomly divided and half was submitted to CSN
bilateral transection and the other half to a sham surgery. CSN resection in
HF and HSu rats was performed after 21 and 28 days of diet, respectively.
At a terminal experiment, 3 weeks after the surgery, blood was collected
to quantify total cholesterol, LDL, HDL and triglycerides. Skeletal mus-
cle, adipose tissue and liver were collected to evaluate, by western blot,
alterations in the expression of Glut4 and Glut2. In vivo glucose uptake
was evaluated in several tissues (liver, soleus and gastrocnemius muscle,
pancreas and adipose tissue) by an intravenous glucose tolerance test
(500mg/kg body weight of glucose mixed with 100μCi/kg body weight
of 2-deoxy-D-[1,2-3H]-glucose) in control and HF animals with or with-
out CSN resection.
Results: HSu diet decreased Glut4 expression by 45.67% in skeletal
muscle, an effect that was restored with chronic CSN resection. HSu
and HF diets significantly decreased Glut4 expression in adipose tissue
by 20.99 and 15.71%, respectively, an effect that is normalized with CSN
resection. In liver, the hypercaloric diets did not modify Glut2 expression,
however CSN resection increased it expression in HF animals by 39.88%,
relative to control values. HF diet decreased glucose tolerance, an effect
that is restored by the CSN resection. In HF animals glucose uptake
decreased in liver and pancreas by 41.64 and 43.26%, respectively, and
CSN resection almost restored glucose uptake in liver. Glucose uptake
also decreased inHF perienteric adipose tissue by 44.95%, an effect that is
reversed with CSN cut. HSu and HF diets did not modify total cholesterol
or LDL. In contrast, HDL was diminished in HF animals by 27.72%, and
CSN denervation restored it to control values. Also, HSu and HF diets
increased triglycerides by 74.77 and 46.15%, respectively, an effect that is
restored by the CSN resection.
Conclusion: CSN chronic resection restores glucose and lipid ho-
meostasis in prediabetes animal models and might represent a
putative therapeutic target for the treatment of metabolic diseases.
Supported by: Pest-C/SAU/UI3282/2011; SFR/BD/88983/2012; PD/BD/
105890/2014
Disclosure: J.F. Sacramento: None.
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Chronic exercise alleviates diet-induced metabolic dysfunction via
enhancing FGF21 sensitivity in adipose tissues
L. Geng, Q. Liang, A. Xu;
Medicine, The University of Hong Kong, China.

Background and aims: Fibroblast growth factor 21 (FGF21) is a hor-
mone mainly derived from liver and acts on adipocytes by activating
FGF21 receptors (FGFR1 and β-Klotho) mediated intracellular signal-
ling. FGF21 can modulate lipolysis and stimulate adiponectin production
in adipose tissues. Several lines of evidence shows that exercise can
regulate FGF21 action on target tissues by affecting FGF21 expression
and sensitivity. This study aims to investigate whether the beneficial ef-
fects of exercise on metabolic function are mediated by enhanced FGF21
action on adipose tissues and clarify involving molecular mechanisms.
Materials andmethods: FGF21-KOmice, adipoeseβ-Klotho specific KO
mice and their WT littermates were fed with high fat diet (HFD) for eight
weeks and then divided into sedentary and exercised groups. Exercised mice
were subjected to treadmill running for another 4 weeks. Body composition
and glucose homeostasis were monitored. Blood and tissue samples were
collected for biochemical, histological and molecular analysis.
Results: Chronic exercise could reverse HFD-induced downregulation of
FGF21 receptors in adipose tissues and enhance adipose FGF21 sensitivity.
Chronic exercise could significantly improve glucose homeostasis of WT
mice, but only slightly in FGF21-KO mice. Besides, exercise could also sig-
nificantly reduce serum and tissue lipid levels in WT mice, but such effects
were refractory in FGF21-KO mice.Exercise-trained FGF21-KO mice
displayed more active lipolysis but less adiponectin production and lipid dis-
posal compared with exercised WT littermates.The mice lacking β-Klotho in
adipose showed similar phenotypes as FGF21-KOmice after exercise training.
Conclusion: Chronic exercise increases FGF21 receptors expression and
enhances FGF21 action on adipose tissues. FGF21 actions on adipose tissues
play an important role in mediating the beneficial effects of chronic exercise
on alleviating systemic lipotoxicity, glucose tolerance and insulin resistance.
Supported by: TRS T12-705/11
Disclosure:L. Geng: None.
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Exercise training diminishes the effect of acute exercise on insulin
sensitivity in man
D.E. Steenberg, N.B. Jørgensen, B. Kiens, E.A. Richter, K.A. Sjøberg,
J.F.P. Wojtaszewski;
Department of Nutrition, Exercise and Sports, University of Copenhagen,
Denmark.

Background and aims: Several studies have shown that both a single bout
of exercise as well as repeated bouts of exercise (exercise training) increase
insulin stimulated glucose uptake in skeletal muscle of man. Yet, it is not well
described how the improvement in insulin sensitivity with exercise training
affects the ability of a single bout of exercise to increase insulin sensitivity
further. Thus, the aim of this study was to investigate the effects of acute
exercise on insulin stimulated glucose uptake before and after a training period.
Materials and methods:We investigated nine healthy, lean, young men
who performed an acute bout of one-legged exercise at the same relative
intensity (1h at 80% of peak workload (PWL) including 3×5min intervals
at 100% PWL) before and after 12 weeks of exercise training (indoor
cycling 4×1h per week at 75-90% of maximal heart rate). On each exper-
imental day (48 hrs after the last training session), after having performed
the acute bout of one-legged exercise, the subjects underwent a
euglycemic hyperinsulinemic clamp (EHC) ([insulin] ~100 μIU/mL).
Insulin stimulated leg glucose uptake was measured in both legs
([glucose]A-V differences × blood flow (measured by Doppler ultrasound

technique)) before and during the EHC. Muscle biopsies were taken im-
mediately before (i.e. 4 hrs after acute exercise) and after the EHC.
Results: After 12 weeks of exercise training subjects had increased their
VO2peak significantly from 43.6±1.6 to 50.9±1.2 ml/kg/min (p<0.001) and
glucose infusion rate during EHCwas also improved by exercise training (5.1
±0.4 to 6.1±0.4 mg/min/kg, mean last 60 min of the EHC, p<0.05). In the
control leg insulin stimulated glucose uptake was increased from 34±6 to 45
±6 μmol/min/kg lean leg mass (mean last 60 min of the EHC, p<0.01) by
exercise training. Interestingly, the increment in insulin stimulated leg glucose
uptake with acute exercise was not further increased by exercise training (68
±6 vs. 62±5 μmol/min/kg lean leg mass, no statistical difference). Thus, the
difference in insulin stimulated glucose uptake between the exercise leg and
control leg was 50% lower after training compared to before training
(p<0.01). This was seen despite that glycogen degradation by acute exercise
was similar before and after the training period.
Conclusion: In conclusion, these results suggest that the ability of acute exer-
cise to increase insulin stimulated glucose uptake in the previous exercised
muscle is diminished in trained subjects. By exploring the molecular mecha-
nisms behind this phenomenon we anticipate further insight to our understand-
ingof the beneficial effects of exercisewith regards to insulin sensitivity not only
in healthy subjects but also in patientswith insulin resistance and type 2diabetes.
Supported by: DDA; UCPH Excellence Programme for Interdisciplinary
Research
Disclosure:D.E. Steenberg: None.
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Circulating skeletal muscle-derived microvesicles expressing fatty ac-
id transporters are increased by acute exercise in type 2 diabetes
M.H. Nielsen1, A. Pedersen2, K. Højlund2, A. Handberg1;
1Department of Clinical Biochemistry, Aalborg University Hospital,
2Department of Endocrinology M, Odense University Hospital, Denmark.

Background and aims: Skeletal muscle is a secretory organ important for
intercellular metabolic communication. We propose that microvesicles
(MVs) shed from skeletal muscle (SMMVs) may be involved. Further that
acute exercise (AE) induces release of SMMVs, in particular SMMVs
expressing the metabolically important fatty acid transporter protein 4
(FATP4) and CD36. The aim of this study was to investigate the presence
of circulating SMMVs, and to study the impact of AE on SMMVs and
SMMVs expressing FATP4 and CD36 in particular. In addition, the influ-
ence of T2DMwas explored since fatty acid uptake is increased in T2DM.
Materials and methods: Obese males with (N=13) and without (N=14)
T2DM underwent a 60 min bicycle exercise test (70% VO2max ). Blood
samples were collected before and immediately after exercise. MVs (size-
range 100-1000 nm) were analyzed by flow cytometry using fluorescence
threshold triggering. SMMVs were identified as particles positive for
Lactadherin-binding and muscle-specific sarcolemmal beta-Sarcoglycan
and either FATP4 or CD36. Study groups were compared by Mann-
Whitney U test and exercise-induced MV release by Wilcoxon signed-rank
test. The study was approved by the local ethical committee and informed
consent was obtained before inclusion.
Results: At baseline total MV numbers were increased by 10% in T2DM
compared to controls (p<0.05) and SMMVs tended to be increased
(p=0.06), whereas SMMVs expressing FATP4 or CD36 were unaltered.
In both study groups total SMMVs were unaltered after AE. However, in
T2DM subjects SMMVs carrying FATP4 or CD36 were increased rela-
tively 1.58 fold (p<0.02) and 1.36 fold (p<0.02), respectively. In controls,
SMMVs carrying FATP4 were unaltered after AE, whereas CD36-
positive SMMVs were increased 1.36 fold (p<0.003).
Conclusion: This study present novel data demonstrating the presence of
circulating SMMVs. AE triggers the release of SMMVs expressing fatty
acid transporter proteins important in fatty acid uptake, in particular in
T2DM. We hypothesize that SMMVs shed upon muscle contraction may
be involved in intercellular communication and provide novel insight to
the metabolic condition of their parental skeletal muscle cells.
Disclosure:M.H. Nielsen: None.

Diabetologia (2016) 59 (Suppl 1):S1–S581S238



495
HOMA-AD and inflammatory profile: the role of different types of
physical exercise in obese adolescents
A.R. Dâmaso1, S.E.C. Vicente1, D.C.L. Masquio1, F.C. Corgosinho1, L.
Tock1,2, R.M.S. Campos1;
1Federal University of Sao Paulo - Paulista Medicine School, 2Weight
Science, Sao Paulo, Brazil.

Background and aims: It has shown that adolescents with obesity present
high prevalence of insulin resistance (83%) and hypoadiponectinemia asso-
ciated to an increased atherosclerotic process. Adiponectin, an adipose tissue-
specific factor, clearly, is a major modulator of glucose and lipid metabolism,
which improves insulin sensitivity and inhibit vascular inflammation. The
cycle, between the pro/anti-inflammatory states may regulate the metabolic
health and the amelioration, is partially dependent of the clinical approach
choose to obtain the effectiveness in therapy, including different types of
exercise training. Recently it has showed that the Homeostasis Model
Assessment-Adiponectin (HOMA-AD) is an importante sensitive predictor
of insulin resistance12 however; it was not clear the role of different kinds of
exercise training in their improvement in obese adolescent. Since, we hypoth-
esized that in a long-term weight loss therapy, aerobic plus resistance training
(AT+RT) was more effective than aerobic training (AT) alone, in ameliorate
this risk factor in obese adolescents.
Materials and methods: 148 obese adolescents (15-19y) were enrolled in
the long-term interdisciplinary weigh loss therapy (one year) and was ran-
domized in two groups, aerobic training (n=51) and aerobic plus resistance
training (n=97). The study was approved has by the Local Ethics
Committee and performed in accordance with the Helsinki Declaration.
Blood samples was collected to analyze adiponectin, glucose and insulin
concentrations. Homeostasis Model Assessment-Adiponectin (HOMA-
AD) and Homeostasis Model Assessment Insulin Resistance Index
(HOMA-IR) measured the Insulin Resistance. The adopted significant val-
ue was α ≤ 5%. To analyze the effects of therapy was applied ANOVA two
way test (repeated measures) post hoc Bonferroni. Delta values were cal-
culated by the difference between baseline and end values of variables.
Results: Both kinds of exercise training promoted a decrease in body
mass, body mass index, and fat mass, visceral and subcutaneous fat.
However, only aerobic plus resistance training was effective to reduce
compared with aerobic training: fat mass (kg and %) (Δ AT= -7.41 vs
Δ AT+RT= -10.86, p≤ 0.05) and (Δ AT= -5.04 vs Δ AT+RT= -7.64, p≤
0.05), respectively. Subcutaneous fat (cm) (Δ AT= -0.70 vsΔ AT+RT= -
0.90, p≤ 0.05); insulin (μg/l) (ΔAT= -1.81 vsΔAT+RT= -5.04, p≤ 0.05);
HOMA-IR (ΔAT= -0.45 vsΔAT+RT= -1.04, p≤ 0.05) and HOMA-AD
(Δ AT= -0.17 vs Δ AT+RT= -12.51, p≤ 0.05). In addition to increased
lean body mass (kg and %) (Δ AT= -0.96 vs Δ AT+RT= 2.65, p≤ 0.05)
and (Δ AT= 5.02 vsΔ AT+RT= 7.64, p≤ 0.05) vs aerobic training alone.
Conclusion: The aerobic plus resistance training was more effective than
aerobic training alone to reduce HOMA-AD and inflammatory profile,
suggesting clinical application on diabetes, obesity, atherosclerosis and
metabolic syndrome control in the pediatric population.
Clinical Trial Registration Number: NCT 0135/7883
Supported by: FAPESP (201308522-6) and CNPq (300654/2013-8)
Disclosure:A.R. Dâmaso: None.
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Effect of 12-week combined exercise programme onmetabolic health
and skeletal muscle phenotype in elderly individuals
Z. Janakova1,2, M. Vajda3, P. Krumpolec2, L. Slobodova1,2, V. Tirpakova3,
S. Vallova1,2, M. Sedliak3, P. Valkovic4, B. Ukropcova1,2, J. Ukropec2;
1Institute of Pathological Physiology, Faculty of Medicine, 2Institute of
Experimental Endocrinology, Biomedical Research Center, 3Faculty of
Physical Education and Sports, 42nd Department of Neurology, Faculty
of Medicine, Comenius University, Bratislava, Slovakia.

Background and aims: Age-related decline in skeletal muscle mass and
function may predispose to lower mobility and impaired metabolic health

often associated with ageing. Exercise has been shown to improve insulin
sensitivity, glucose tolerance, physical fitness and quality of life indepen-
dent of age. We aimed to investigate the effect of 12-week exercise pro-
gram in seniors on skeletal muscle and whole-body metabolic phenotype.
Materials and methods: Fourteen volunteers (8M/6F; age=64.9±7.6yrs;
BMI=28.0±4.1kg/m2) underwent 12 weeks of supervised combined
aerobic-resistance training (3x/week). OGTT, indirect calorimetry and qua-
drupedal bioimpedance were performed to assess metabolic and anthropo-
metric phenotypes. Myofibrillar ATPase activity was measured in native
cryosections of m. vastus lateralis by histochemistry to evaluate skeletal
muscle fiber type & fiber size. Rockport walking test was used to assess
aerobic fitness. Muscle strength was evaluated by dynamometry, motor
functions by 10mwalk test and chair stand test. Glucose, lactate, myoglobin
and creatin kinase (CK) levels were measured at rest and acutely after
40min bout of aerobic exercise both before and after the intervention.
Results: Twelve week exercise training reduced % body fat (p<0.05),
improved glucose tolerance (AUC oGTT; p<0.005, 2h glucose; p<0.05)
while increasing % lean body mass (LBM; p<0.05), maximal aerobic
capacity (VO2max; p<0.001), resting energy expenditure (REE;
p<0.001), preferred walking speed (p<0.005) and maximal voluntary
contraction (MVC) force of knee extension (p<0.05). In contrast to
slow-twitch (type I) muscle fibers, abundance of fast-twitch (type II)
fibers increased on average by 10.2% (p<0.005). Neither type I nor type
II fiber size was modified by training (p>0.05). However, type II fiber size
correlated with 2h glucose (oGTT, p<0.05; R=-0.41), LBM (p<0.005,
R=0.49), handgrip strength (p<0.001, R=0.56), MVC of knee flexion
(p<0.001, R=0.61) and extension (p<0.01, R=0.45), MVC on horizontal
leg press (p<0.005, R=0.49), VO2max (p<0.01, R=0.47) and chair stand
test speed (p<0.05, R=-0.37). Type II fiber size also positively associated
with both resting and acute exercise-induced levels of myoglobin
(p<0.05, R=0.43 vs. p<0.05, R=0.42) and CK (p<0.001, R=0.62 vs.
p<0.001, R=0.64) and negatively with acute post-exercise lactatemia
(p<0.005, R=-0.80, n=12) and glycemia (p<0.05, R=-0.35).
Conclusion: Body composition, glucose tolerance and physical fitness im-
proved after 12-week exercise program in seniors. Training induced an in-
crease in fast-twitch fibers abundance, which is typically reducedwith ageing.
Relationships between muscle fiber size and markers of muscle damage,
muscle strength, physical fitness and glucose metabolism indicate that char-
acteristics of muscle fibers is important not only for metabolic and functional
state of skeletal muscle but also for the whole body metabolic health.
Supported by: SAS – NSC Joint Research Cooperation grant 2013/17;
VEGA 2/0191/15.
Disclosure:Z. Janakova: None.
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The higher insulin resistance the lower cardiac output in adults with
type 1 diabetes during maximal exercise test
P. Niedzwiecki, D. Naskret, S. Pilacinski, M. Pempera, A. Uruska, A.
Gawrecki, A. Adamska, D. Zozulinska-Ziolkiewicz;
Clinic of Internal Medicine and Diabetology, Poznan University of
Medical Sciences, Poland.

Background and aims: Insulin resistance may have a direct effect on the
function of the heart and blood vessels. Only few reports analyze this
phenomenon during exercise in patients with type 1 diabetes. The aim
of this study was to evaluate the insulin resistance effect on cardiac output
analyzed during maximal exercise test.
Materials and methods: The study included 30 men with type 1 diabe-
tes, the median age was 33.5 years (IQR 28.3-38.3), with a median dura-
tion of diabetes of 6.7 years (IQR 6.1-7.3), median HbA1c 6.9% (IQR
6.3-7.3), median daily insulin dose: 0.4 U/kg/day (IQR 0.3-0.5), median
BMI 25.7 kg/m2 (IQR 24.4-28.3), with declared moderate physical activ-
ity (according to International Physical Activity Questionnaire (IPAQ).
The study excluded patients with hypertension, chronic complications of
diabetes, acute inflammation, with episodes of severe hypoglycemia or
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DKA in one month before the test. Insulin sensitivity was assessed using
normoglycemic-hyperinsulinemic clamp with measurement of glucose
disposal rate (GDR) 48-56 hours before exercise test. Patients were divid-
ed into insulin sensitive group (G1) GDR≥4.5mg/kg/min, and insulin
resistant (G2) GDR<4.5 mg/kg/min. Assessment of cardiac output was
performed using analysis of bioimpedance of the chest with the device
PhysioFlow (PF-07 Enduro, Manatec Laboratories, Paris, France) during
graded exercise test on cycle ergometer, conducted to voluntary
exhaustion.
Results: Groups G1 and G2 did not differ significantly in age, BMI,
duration of diabetes, HbA1c and daily doses of insulin. Tested groups
reached the maximum fatigue after 11.7 minutes of exercise, the group
G1 after 12.3 min (IQR 9.7-14.0) and the group G2 after 11.1 min (IQR
9.7-12.0), p=0.12. G1 has reached up to 240 watt (IQR 200-260) and the
group G2: 200 watt (IQR 180-220), p=0.007. The maximal heart rate at
the maximal effort, was in G1: 177/min (IQR 169-187), and G2: 172/min
(IQR 158-180), p=0.12. Group G2 was characterized by a lower cardiac
output (CO): during exercise (8.6 vs 12.8 l / min; p <0.0001) and at the
maximal effort (13.1 vs 18.6 l/min; p=0.001). In addition a significant
positive correlation of GDR and cardiac output was observed: during
exercise test (Rs 0.63, p=0.0002) and on the top of maximal effort (Rs
0.56, p=0.001).
Conclusion: The higher insulin resistance, the lower cardiac output ana-
lyzed during maximal exercise test in adults with type 1 diabetes.
Disclosure:P. Niedzwiecki: None.
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The effect of mechanical squat exercise on muscle function and body
composition in sarcopenic and non-sacropenic women
M. Shin1, Y. Jeon1, C. Lee2, E. Kim1, Y. Yi3, C. Kim4, J.-H. Park5, B.
Lee1, D. Chae1, C. Lee6;
1Pusna National Univseristy, 2Busan ST Marry's Hospital, 3Busan
Veterans Hospital, 4Center for Anti-Aging Industry, Pusan National
University, 5Institute of Convergence Bio-Health, Dong-A University,
6Department of Rehabilitation Medicine, Pusan National University
School of Medicine, Busan, Republic of Korea.

Background and aims: Sarcopenia, a newly recognized geriatric syn-
drome, is characterized by age-related decline of skeletal muscle plus low
muscle strength and/or physical performance. Squat exercise is known be
a strengthening exercise. Body composition in known to be changed by
exercise. However, exercise type, characteristics of subjects can be impact
on the body composition. The aim of this study is to exam the impact of
squat exercise using motorized medical device on muscle function and
body composition in sarcopenic and non-sarcopenic women.
Materials andmethods:Community dwellingwomen over 60 years were
enrolled (n=30). They were assigned to exercise(n=20) and control
group(n=10). We checked whole body composition and grip strength, knee
extensor, and 3 min walking distance before and after the squat exercise.
The exercise was done by mechanical assisted squat, 30 minutes, three
times a week, for 6 weeks. Approved by the Institutional Review Board.
Results: After the 6-week exercise, grip strength and knee extensor, and
3 min walking distance was improved in both sarcopenic and non-
sarcopenic group (P<0.005, P<0.001, respectively). After the exercise,
leg regional fat percent was decreased in both sarcopenic and non-
sarcopenic group (p=0.047, p=0.029, respectively). The lean mass of
leg and total was increased in non-sarcopenic group (p=0.030, p=0037).
The appedicular skeletal muscle mass was also increased only in non-
sarcopenic group (p=0.013). Oxidized LDL was significantly decreased
in subjects with sarcopenia (p=0.037).
Conclusion: Squat exercise using motorized medical device could im-
prove muscle function in both sarcopenic and non-sarcopenic group.
Oxidative stress can be improved in sarcopenic patients by squat exercise.
Even though, muscle mass was not increased after 6 week squat exercise,
we could observe increased muscle function and anti-oxidative effect in
sarcopenic group.

Clinical Trial Registration Number: H-1504-015-029
Disclosure:M. Shin: None.
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Reported high physical activity predicts long partial remission in
adults with new onset type 1 diabetes
S. Pilacinski, P. Niedzwiecki, B. Wierusz-Wysocka, D. Zozulinska-
Ziolkiewicz;
Department of Internal Medicine and Diabetology, Poznan University of
Medical Sciences, Poland.

Background and aims: Physical activity was associated with improved
glycaemic control in some studies in patients with established type 1
diabetes. Little is known about the impact of physical activity on the initial
course of disease in patients with new onset type 1 diabetes (NOT1DM).
Therefore, the aim of this study was to investigate the association between
physical activity and duration of partial remission in this group.
Materials and methods:We included 106 patients (36 women and 70 men,
aged18-35years,mean age 25±5years), admitted to the teachinghospitalwith
autoimmune NOT1DM (confirmed with positive result of at least one of the
autoantibodies: ICA, GADA or IA-2). 20 patients presented with diabetic
ketoacidosis (DKA), mean (±SD) glycaemia at diagnosis was 23.8 ± 8.9
mmol/l, HbA1c 10.8 ± 2.3% and BMI 22.1 ± 3.1 kg/m2. Remission was
defined as the time when the patients met all of the the following criteria:
HbA1c <6.5%, daily dose of exogenous insulin <0.3 U/kg body weight and
serum C-peptide concentration >0.5 ng/ml. Patients were divided into those
with remission shorter than one year (short remission, n=56) and those with
remission at or exceeding 1 year (long remission, n=50). Physical activity was
assessed by self-report. High physical activity was defined as regular practice of
sport (at least 1 hour 3 times per week) or daily work associated with strenuous
physical activity. Statistical analysis was performed using Statistica 10 software.
Results: In univariate logistic regression reported high physical activity
increased the odds of long remission (OR: 8.54, 95%CI: 3.52-20.69,
p<0,0001), while the following factors were negative predictors: DKA
at diagnosis of diabetes (OR:0.22, 95%CI: 0.07-0.71, p=0.01), cigarette
smoking (OR: 0.29, 95%CI: 0.13-0.68, p=0.004), and HbA1c value (OR:
0.78, 95%CI: 0.65-0.95, p=0.01). In multivariate logistic regression mod-
el, the association between reported high physical activity and long re-
mission was independent from age, sex, cigarette smoking, BMI at diag-
nosis, number of specific autoantibodies, presence of DKA, HbA1c value
and glycaemia at diagnosis (OR: 3.56, 95%CI: 1.31-18.50, p<0.0001).
Conclusion: High physical activity may be considered as important pre-
dictor of long partial remission of type 1 diabetes, independent from
potential confounders.
Clinical Trial rEgistration Number: NCT02220257
Supported by: Grant from Polish Ministry of Science and Higher
Education
Disclosure:S. Pilacinski: None.
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Characterisation of the cardiac function of human insulin, the long-
acting insulin analogues M1-glargine and degludec in adult rat ven-
tricular cardiomyocytes
P. Wohlfart1, T. Hartmann2, N. Wronkowitz2, J. Eckel2, N. Tennagels1;
1Sanofi-Aventis Deutschland GmbH, Frankfurt, 2Paul-Langerhans-
Group, German Diabetes Center, Düsseldorf, Germany.

Background and aims: Important aspects for the long-term use of insulin
analogues are cardiovascular efficacy and safety data. Previously we have
shown that under steady-state conditions, insulin glargine (IGla) and its
active metabolite M1 (IGlaM1) as well as insulin degludec (IDeg) all
elicit a comparable signalling and contractility response in different car-
diomyocyte cell models. Indeed, under steady-state conditions all insulins
displayed a similar AKT phosphorylation and contractility of electrically
paced adult rat ventricular cardiomyocytes (ARVM) after 15 min.
However, for IDeg, a delayed onset of action could be observed. In the
current study, we investigated the early contractility response of human
insulin (HI), IGlaM1 and IDeg in electrically paced ARVM.
Materials and methods: ARVM were isolated by enzymatic digestion,
starved overnight, and treated with 100 nM insulin or insulin analogues.
ARVM were paced at 1 Hz, 15 V, 0.5 ms with the IonOptix MyoPacer
Cell Stimulator System to assess sarcomeric shortening.
Results: In the early phase (1-5 min), only HI and IGlaM1 were able to
stimulate fractional shortening of total cardiomyocytes length in a com-
parable dose-dependent manner (1, 10, and 100 nM) with a maximal
shortening at 100 nM of 8.8% ± 1.1% and 7.3% ± 0.3%, respectively.
In contrast, IDeg displayed no clear dose response up to 1000 nM and a
maximum increase of only 3.6% ± 0.3% at 1000 nM. The difference
might be explained by a different binding behaviour of IDeg toward the
cell membrane-embedded insulin receptor (IR). The IC50 values ob-
served in radioactive insulin displacement assays differ between
detergent-solubilised (S-IR) and membrane-embedded IR (M-IR) prepa-
rations (IC50 values [nM] S-IR vs M-IR: 0.4/0.6 [HI], 0.7/0.9 [IGlaM1],
2.3/18.2 [IDeg]), which could result from a different association kinetic.
Conclusion: In summary, the data demonstrated that IDeg and IGlaM1
show a different onset of action in AVRM, most probably due to a differ-
ent IR kinetic. However, under steady-state conditions a similar efficacy
can be observed. Whether those differences might translate to in vivo
conditions needs further investigation.
Supported by: Sanofi
Disclosure:P. Wohlfart: Employment/Consultancy; Sanofi.

501
Novel insulin analogues with improved therapeutic benefits: dicarba
insulin analogues exhibit reduced mitogenic potential
S.C. Ong1, A. Belgi2, B. van Lierop3, J. Menting4, M. Lawrence4, S.
Andrikopoulos5, C. Delaine1, A. Robinson2, B. Forbes1;
1Medical Biochemistry, Flinders University, Bedford Park, 2School
of Chemistry, Monash University, Clayton, Australia, 3Department
of Chemistry, University of Ottawa, Canada, 4Structural Biology
Division, Walter and Eliza Hall Institute of Medical Research,
Parkville, 5Department of Medicine, University of Melbourne,
Australia.

Background and aims: Treatment of Type 1 and late stage Type 2 dia-
betes requires the use of insulin. Current use of rapid- and long-acting
insulin analogues has vastly improved the ability to emulate a normal
biphasic insulin response to food intake. However, in addition to the
undesirable metabolic-mitogenic profile of some of the commonly used
insulin analogues, existing insulin mimetics also have poor in vivo stabil-
ity and short shelf-life. Defining the physiologically relevant active con-
formation of insulin and understanding the molecular mechanism of in-
sulin action are essential for the development of improved insulin mi-
metics.We have developed a series of novel rapid- and long-acting insulin
analogues with a modified A6-A11 cysteine framework. Structural and
functional studies of these analogues provide us a unique position in
defining the active conformation of insulin that has never been described
before.
Materials and methods: Insulin analogues with an unsaturated
carbon-carbon bond (dicarba insulins) were generated using olefin
metathesis. The functional capabilities were measured in receptor
binding, activation and downstream signaling assays (Western Blot).
Biological activities of the analogues were analyzed in glucose uptake
(metabolic) and DNA synthesis (mitogenic) assays. Biophysical anal-
ysis (Circular Dicroism, X-ray crystallography) investigated the struc-
tural and stability properties.
Results: Our studies using two non-interconvertible dicarba stereo-
isomers (Z and E) revealed surprising observations that point to the
critical role of A6-A11 disulfide bond in the biological properties
of insulin, including receptor potency, downstream signaling and
insulin structural stability. Insulin receptor binding and activation
assays showed that ‘Z’ is active and ‘E’ is inactive revealing the
importance of A6-A11 disulfide bond topology for insulin efficacy.
Astoundingly, while the active dicarba analogues effectively lower
blood glucose levels in mice (high-fat diet), they possess signifi-
cantly lower mitogenic activity in vitro through IGF-1 receptor
(IGF-1R) and insulin receptor (IR). Downstream signaling of the
active dicarba insulin analogues also revealed a dose-dependent
lower activation (0.001 ≤ p ≤ 0.05) of the mitogenic Ras-MAPK
pathway. Not only is the intrachain disulfide bond critical for in-
sulin action but it can also influence signaling outcomes.
Biophysical analysis also suggested that the active dicarba ana-
logues might acquire a more open, less flexible conformation than
insulin. Our findings point to the crucial role of the A6-A11 disul-
fide bond in maintaining insulin stability and acts as a “toggle”
controlling the transition of insulin between inactive and active
states.
Conclusion:We conclude that dicarba insulins effectively lower blood
glucose levels while having minimal mitogenic effect and thus repre-
sent potential exciting novel diabetic therapies. Most importantly, our
findings also provide us valuable insight in redesigning insulin ana-
logues with improved stability.
Supported by: NHMRC: APP1069328; ARC: LP120200792
Disclosure:S.C. Ong: None.
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Efficacy differences of long acting insulin analogues on glucose oxi-
dation and cardiac efficiency in healthy and diabetic mouse hearts
N. Fillmore1, C.S. Wagg1, K.L. Milner1, N. Tennagels2, P. Wohlfart2, G.
Lopaschuk1;
1Department of Pediatrics, University of Alberta, Edmonton, Canada,
2Sanofi Aventis Deutschland GmbH, Frankfurt, Germany.

Background and aims: Cardiovascular safety is important for the
long-term use of insulin and insulin analogs. Diabetes results in
cardiac insulin resistance, increased cardiac fatty acid oxidation,
and decreased cardiac glucose oxidation. These changes lead to a
decrease in cardiac efficiency. Consequently, insulin or insulin ana-
logs should promote a more pronounced glucose oxidation with
benefits for the diabetic heart. Here we investigated the influence
of human insulin (INS) and insulin analogs insulin glargine (GLA)
and insulin degludec (DEG) on cardiac energy metabolism and sig-
naling in diabetic mouse hearts. To address the fact that in vivo the
metabolite M1 (GLA-M1) of insulin glargine is active, we used
GLA-M1. We also used a high dose of DEG because of its potential
for decreased availability due to albumin binding.
Materials andmethods: Isolated working hearts from 10wk old C57bl/6
and db/db mice were treated with either vehicle, insulin (C57bl/6, 100
μU/ml; db/db, 500 μU/ml), DEG (C57bl6, 1000 μU/ml; db/db 1000
μU/ml), or GLA-M1 (C57bl/6, 100 μU/ml; db/db, 500 μU/ml).
Glycolysis and glucose, palmitate, and lactate oxidation were continuous-
ly measured. The phosphorylation status of cardiac Akt and GSK3β was
also investigated.
Results: GLA-M1 was more effective than INS and DEG at stimu-
lating glucose oxidation in healthy and diabetic mouse hearts. GLA-
M1 increased glucose-derived ATP production in healthy hearts to
30% (control: 13%), INS treatment stimulated to 18% followed by
DEG (12%). In db/db mouse hearts, glucose oxidation was signifi-
cantly reduced. Under this condition, both INS and GLA-M1 in-
creased glucose oxidation to a similar extent (control: 5%; INS:
13%; GLA-M1: 14%), whereas DEG had no effect. When measur-
ing ATP production from palmitate oxidation, GLA-M1 treatment
resulted in a reduced rate in healthy (GLA-M1: 37%; control:
64%) and db/db mouse hearts (GLA-M1, 56%; control: 74%)
followed by INS (healthy mouse hearts: 55%; db/db mouse hearts:
53%), whereas DEG was not effective (healthy mouse hearts: 62%;
db/db mouse hearts: 75%). Further, the metabolic switch induced by
the GLA-M1 was associated with improved cardiac efficiency (con-
trol: 412.8±48.5; INS: 515.7±110.1; GLA-M1: 617.0±55.4; DEG:
435.6±62.6 joules*nmol-1). All insulins stimulated AKT and
GSK3β phosphorylation to a similar extent indicating no difference
in their insulin receptor mediated potency.
Conclusion: In summary, our data suggest that, compared to INS and
DEG,GLA-M1 is more effective at improving cardiac energymetabolism
in healthy and diabetic mouse hearts, which results in improved cardiac
efficiency. Whether these differences translate to in vivo conditions needs
further investigation.
Supported by: Sanofi
Disclosure:N. Fillmore: Grants; Sanofi.

503
Achieving near euglycaemia using long-term insulin pump therapy
differentially improves C-peptide level or disposition index in type 2
diabetes
S. Choi1,2, E. Hong1, S. Sung1, Y.-H. Noh2;
1Konkuk University Hospital, 2School of Medicine, Konkuk University,
Seoul, Republic of Korea.

Background and aims: Through insulin pump (CSII) therapy, hypergly-
cemia can be controlled to near normal level in patients with type 2

diabetes (T2D). We wanted to find out whether the changes in beta cell
function, insulin sensitivity, and disposition function would be observed
in T2D patients during long-term CSII therapy.
Materials and methods: We discontinued oral antidiabetic drugs and
applied CSII therapy to T2D patients (number, 163 with 56.4% of male;
age, 59.7 ± 9.7 years; duration, 11.1 ± 6.9 years; HbA1c 8.9 ± 1.9%; BMI
24.4 ± 3.1 kg/m2). Blood samplings were performed yearly for 4 years at
overnight fasting and 120 minutes after ingestion of a standard mixed
meal (500 kcal). Serum C-peptide, glucose, and HbA1c were measured
and C-peptidogenic Index (CI), Matsuda Index (MI), and disposition
Index (DI) were calculated.
Results: Patients were grouped into highMI [insulin sensitive (IS) group;
age 58.0 ± 10.2 years; BMI 23.7 ± 3.1 kg/m2] and low MI [insulin
resistant (IR) group; age 61.1 ± 9.1 years; BMI 25.0 ± 3.0 kg/m2] by
the mean value of baseline MIs. HbA1c decreased significantly from
8.9% to 6.6% in both groups with no difference between the two groups.
In the insulin sensitive group, serum C-peptide increased significantly but
DI did not change during the 4-years CSII therapy.Whereas, in the insulin
resistant group, serum C-peptide did not increase but the DI increased
significantly during the same period of CSII therapy (Figure 1).
Conclusion: Glycaemic control to near normal level was associated with
increase in C-peptide level only in IS group but not in IR group, while it
was associated with increased DI level in IR group but not in IS group.
Therefore, achieving near euglycaemia using long-term insulin pump
therapy seems to restore the original defect in each diabetic group.

Disclosure:S. Choi: None.

504
Role of intracellular DPP-4 in hepatic insulin signalling
K.H. Rufinatscha, E. Profanter, C.A. Ress, J. Dobner, S. Folie, K.
Salzmann, G. Staudacher, H. Tilg, S. Kaser;
Internal Medicine 1, Medical University Innsbruck, Austria.

Background and aims: Systemic dipeptidylpeptidase - 4 (DPP - 4)
cleaves incretins such as glucagon-like peptide - 1 (GLP - 1) on the N-
terminal end. Incretins are critically involved in glucose homeostasis by
regulating glucagon and insulin secretion. In contrast to its systemic ef-
fects, intrahepatic function of DPP - 4 are still unknown. We examined to
determine the role of DPP - 4 in hepatic insulin metabolism.
Materials and methods: hDPP - 4 knockdown was induced in HepG2
cells by siRNA transfection. Protein levels of hDPP - 4, Akt, pAKT, ERK,
pERK, IR, IRS-1 and pIRS - 1 were determined byWestern blot analysis.
Glycogen content was quantified enzymatically.
Results: In HepG2 cells, hDPP - 4 knockdown was associated with a
significant increase in basal glycogen content. Insulin stimulated glyco-
gen content tended to be higher in hDPP - 4 knockdown cells without
reaching statistical significance. Additionally, phosphorylation of Akt,
ERK and IRS - 1 on the tyrosine 612 site were significantly increased
in hDPP - 4 suppressed cells compared to control cells. In parallel,
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phosphorylation of IRS - 1 on the serine 307 site which exerts inhibiting
properties on the IRS - 1/PI3K/Akt signal cascade was significantly de-
creased in hDPP - 4 knockdown cells compared to control cells.
Conclusion: In summary, hDPP - 4 knockdown in hepatocytes is associ-
ated with activation of the IRS - 1/PI3K/Akt signaling suggesting that
besides its well - known systemic effects DPP - 4 also directly modulates
hepatic insulin signaling by intracellular mechanism.

Supported by: the bmwfw and aws, gratefully acknowledged
Disclosure:K.H. Rufinatscha: Grants; Austrian Federal Ministry of
Science, Research and Economy and the National Foundation for
Research, Technology and Development.

505
Metformin ameliorates peripheral insulin resistance by inhibiting the
activity of SHIP2
S. Lehtonen1, Z. Polianskyte-Prause1, T.A. Tolvanen1, S. Lindfors1, M.
Latvala1, H. Wang1, S.N. Dash1, M. Berg2, V. Dumont1, P.-H. Groop3,4,
K. Wähälä2, J. Tienari5,6;
1Pathology, 2Chemistry, University of Helsinki, 3Folkhälsan Institute of
Genetics, Folkhälsan Research Center, 4Division of Nephrology, Helsinki
University Hospital, 5Pathology, HUSLAB, 6Helsinki University
Hospital, Helsinki and Hyvinkää, Finland.

Background and aims: Type 2 diabetes mellitus (T2DM) with its com-
plications, including diabetic diabetic kidney disease (DKD), is a major
personal and public health care concern. Insulin resistance, the pathoge-
netic hallmark mechanism of T2DM, is also an independent risk factor for
DKD. The need for safe and effective hyperglycemic control to prevent
the development and progression of DKD presents a challenge to discover
new drug targets and drug candidates. The expression of lipid phospha-
tase SHIP2 (SH2 domain-containing inositol 5´-phoshatase 2), a negative
regulator of the insulin signaling pathway, is elevated in kidney, adipose
and muscle tissue in experimental models of diabetes. Thus, SHIP2 is a
potential therapeutic target to treat insulin resistance. To date only a few
chemical compounds possessing an inhibitory effect on SHIP2 are
known. All of them have poor bioavailability and none have reached
clinical use. This study aimed to identify novel SHIP2 inhibitors with
improved characteristics.
Materials and methods: To identify novel small molecules that inhibit
SHIP2 we performed virtual screening of chemical libraries followed by

validation by biological screening and analyses using cultured cells, dia-
betic db/db mice and kidney tissue from patients with or without T2DM.
Results: Virtual screening of chemical libraries containing 88680 mole-
cules, confirmed by biological screening, revealed among other mole-
cules metformin as a potential SHIP2 inhibitor. Although metformin has
been used to treat T2DM for a long time, the exact molecular mechanism
by which it enhances peripheral insulin sensitivity has remained elusive.
We found that metformin inhibits the catalytic activity of the in vitro
produced and purified SHIP2 phosphatase domain. Metformin also
inhibited the activity of SHIP2 immunoprecipitated from cultured rat
skeletal muscle cells and glomerular epithelial cells or podocytes, and
protected podocytes against SHIP2 overexpression-induced apoptosis.
Furthermore, metformin enhanced glucose uptake which was reduced
by SHIP2 overexpression in these cells. In vivo, metformin reduced the
activity of SHIP2 immunoprecipitated from skeletal muscle and kidney
tissue of metformin-treated diabetic db/db mice compared to control db/+
mice. Furthermore, we observed that T2DM patients on insulin medica-
tion showed increased SHIP2 activity in the kidney compared to patients
without T2DM. In patients receiving metformin the activity of SHIP2 in
the kidney was similar to that observed in patients without T2DM.
Conclusion: Our data indicate that metformin inhibits the activity of
SHIP2, providing a mechanism by which metformin ameliorates periph-
eral insulin resistance. Identification of SHIP2 as a target of metformin
highlights the potential of SHIP2 as a drug target and provides an avenue
to identify and design novel molecules, such as the ones identified in our
virtual screening, which can be used to develop new insulin sensitizers for
future clinical trials.
Supported by: ERC, Academy of Finland, Diabetes Research Found.,
Sigrid Jusélius Found.
Disclosure:S. Lehtonen: Grants; ERC, Academy of Finland, Diabetes
Research Foundation, Sigrid Juselius Foundation, Medical Faculty,
University of Helsinki.
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Metabolic effects of combined glucose-fructose supplementation ver-
sus glucose alone in exercising individuals with type 1 diabetes
T. Züger1, L. Bally1, C. Speck1, P. Kempf1, N. Pasi1, R. Rosset2, K.
Feller1, M. Fiedler3, A. Leichtle3, L. Tappy2, M. Wilhelm4, M. Laimer1,
C. Stettler1;
1Division of Diabetes, Endocrinology, Clinical Nutrition & Metabolism,
Inselspital, University of Bern, Switzerland, 2Institute of Physiology,
University of Lausanne, 3Center for Laboratory Medicine, Inselspital,
4Division of Cardiovascular Prevention, Rehabilitation and Sports
Cardiology, Inselspital, University of Bern, Switzerland.

Background and aims: Exercise-associated glycemic imbalance remains
a challenge in patients with type 1 diabetes (T1D). In practice, two ap-
proaches may be considered to prevent exercise-related hypoglycemia:
adaptation of insulin therapy and/or ingestion of carbohydrates (CHO). In
this context, CHO types and combinations of differing CHOmay have an
important impact on exercise-related fuel metabolism. The aim of the
present study was to investigate the effect of fructose co-ingested with
glucose compared to glucose alone on the metabolic and hormonal re-
sponse in exercising individuals with T1Dwithout prior insulin reduction.
Materials and methods: Eleven individuals with well-controlled T1D
(aged 26±4y, diabetes for 14±7y, HbA1C 7.0±0.6%, VO2max 47.0
±7.0ml*kg-1*min-1) were randomly assigned to a 90min cycling session
at 50% VO2max with regular ingestion of a 1:1 mixture of glucose and
fructose (GLUFRU) or glucose (GLU) alone. CHO supply was based on
regular blood glucose measurements with the aim of keeping patients
euglycemic during exercise following a pre-specified algorithm.
Hormones, metabolites and substrate oxidation were measured at regular
intervals. Glucose and fructose kinetics were investigated using a dual
tracer approach (oral [U-13C] fructose/glucose and intravenous [6,6-
2H2] glucose).
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Results: Blood glucose (GLUFRU: 7.9±0.3 mM; GLU: 7.7±0.3 mM,
p=0.7) and insulin levels (20.5±0.2 and 20.7±0.2 mU/l, p=1.0) did not
differ between interventions. The total amount of ingested CHO immedi-
ately before and during exercise was similar in GLUFRU and GLU (31±3
and 34±4 g, p=0.49) and the exercise interventions were iso-energetic
(867 vs. 825 kcal, p=0.34). Counter-regulatory hormones did not differ
between interventions. Lactate levels were significantly higher in
GLUFRU (2.5±0.2 and 1.7±0.2mM, p=0.02). Rates of glucose appear-
ance (Ra) and disappearance (Rd) during exercise were comparable (Ra
7.51 vs. 7.74 mg kg-1 min-1, p=0.69; Rd 8.13 vs. 8.33 mg kg-1 min-1,
p=0.41). Fat oxidation was significantly higher (5.6±0.3 vs 2.5±0.2 mg
kg-1 min-1) and CHO oxidation was significantly lower (16.9±1.0 vs
23.9±0.9 mg kg-1 min-1) in GLUFRU when compared to GLU
(p<0.001 for both). Based on a combined analysis of whole body sub-
strate oxidation and glucose kinetics myocellular glycogen oxidation was
significantly lower in GLUFRU compared to GLU (myocellular glycogen
oxidation: 9.26 vs. 16.76 mg kg-1 min-1, p=0.001).
Conclusion: Co-ingestion of glucose and fructose in exercising individ-
uals with T1D without prior insulin reduction increased fat oxidation
when compared to glucose alone. Conversely, the addition of fructose
was associated with lower peripheral glycogen oxidation. In conclusion,
co-ingestion of glucose and fructose may be promising strategy to opti-
mize exercise-related fuel metabolism in individuals with T1D.
Clinical Trial Registration Number: NCT02068638
Supported by: Swiss National Science Foundation (#320030-149321)
Disclosure:T. Züger: None.
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Plasmalogens regulate macrophage polarisation and protect against
adipose tissue inflammation in high fat diet-fed mice
K.-U. Lee1, S. Lee2, J. Jang3, Y. Kang2, I.-K. Lee3, E. Koh2;
1Asan Medical Center, University of Ulsan College of Medicine, Seoul,
Korea, Republic of, 2Asan Medical Center, University of Ulsan College
of Medicine, Seoul, 3Kyungpook National University School of
Medicine, Daegu, Republic of Korea.

Background and aims: Low grade inflammation in adipose tissue is a
major contributing factor for the development of insulin resistance in
obesity. It was proposed that high fat diet (HFD)-feeding leads to a shift
of M2 macrophages to M1 macrophages in adipose tissue to contribute to
insulin resistance. Plasmalogens, a key structural component of the cell
membrane, are highly distributed in nervous tissues and defects in
plasmalogen biosynthesis are related to several inherited neurologic dis-
eases in human. In addition, recent studies have found that alterations in
plasmalogen levels may be related to metabolic diseases and inflamma-
tory diseases. This study examined the possible protective role of
plasmalogens against adipose tissue inflammation andwhole body insulin
resistance.
Materials andmethods: To evaluate whether plasmalogen depletion can
affect systemic energy metabolism, we generated KO mice of
glyceronephosphate O-acyltransferase (Gnpat), the rate-limiting enzyme
for plasmalogen biosynthesis.
Results: Body weight gain of Gnpat+/- mice fed a HFD for 8 weeks was
comparable to WT mice. However, HFD-fed Gnpat+/- mice exhibited
significantly higher fasting plasma insulin levels, despite comparable
fasting plasma glucose levels. In addition, HFD-induced glucose intoler-
ance and insulin resistance measured by IPGTT and ITT, respectively,
were exacerbated in Gnpat+/- mice. Conversely, administration of alkyl
glycerol, a precursor of plasmalogen biosynthesis, ameliorated HFD-
induced adipose inflammation and insulin resistance. Alkyl glycerol
dose-dependently decreased LPS-induced increases in the expression of
inflammatory markers in RAW 264.7 macrophage cell line.
Conclusion: These results suggest that plasmalogens are an important
regulator of obesity-associated adipose tissue inflammation and systemic
insulin resistance.
Supported by: NRF-2006-2005412; 2009-0091988: K.-U.L.
Disclosure:K. Lee: None.
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Role of cannabinoid receptor type 1 in glucocorticoid-induced insulin
resistance (IR) and lipolysis regulation in human adipose tissue (AT)
C.O. Sidibeh1, M.J. Pereira1, J.L. Börjesson1, P.G. Kamble1, S. Skrtic2, P.
Katsogiannos1, M. Sundbom3, M.K. Svensson1, J.W. Eriksson1;
1Department of Medical Sciences, Uppsala University, 2Depart,emt of
Endocrinology, University of Gothenburg, 3Department of Surgical
Sciences, Uppsala University, Sweden.

Background and aims: Glucocorticoids and the endocannabinoid sys-
tem are both involved in the regulation of energy balance. Cannabinoid
receptor type 1 (CNR1) is highly expressed in the central nervous system,
but it is also expressed in AT. We recently showed that CNR1 is upregu-
lated in human AT by the synthetic glucocorticoid dexamethasone. Here,
we study the involvement of CNR1 in glucocorticoid-induced lipolysis
and IR in human AT.
Materials and methods: Human subcutaneous (sc) and omental (om)
AT, obtained from non-diabetic volunteers (13M/30F, 24-66 yr, BMI
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20.7-55.5 kg/m2) undergoing kidney donation or bariatric surgery, was
incubated with or without dexamethasone (0.003-3 μM, 24h) to measure
CNR1 gene and protein expression levels using real-time PCR and im-
munohistochemistry, respectively. In addition, sc AT acquired from non-
diabetic volunteers (5M/17F, 23-72 yrs, BMI 21.3-32.8 kg/m2) by needle
biopsies was incubated with or without dexamethasone (0.3 μM, 24 h) in
the presence or absence of the CNR1 antagonist/inverse agonist AM281
(3 μM) during the last 4 h of incubation to measure adipocyte lipolysis
and glucose uptake. Furthermore, a separate cohort with 20 type 2 diabetic
subjects (10 males and 10 females) was group-wise matched by gender,
age and BMI with 20 non-diabetic subjects; and CNR1 gene expression
was assessed in fresh sc AT explants.
Results: Dexamethasone (0.003-3 μM) increased CNR1 mRNA expres-
sion dose-dependently in AT (p<0.001, sc: by 14-fold, om: by 29-fold).
Dexamethasone (0.3μM) increased CNR1 protein expression by about 2-
fold (p<0.05) compared with control. In multivariate regression analyses,
HOMA-IRwas a significant predictor of the CNR1 gene expression of 24
h-incubated non-treated AT from both depots (sc: β standardized coeffi-
cient (std β) =0.45, p<0.001; om: std β =0.65, p<0.001), suggesting that
IR is associated with higher CNR1 expression in AT. Furthermore, waist
circumference (std β =0.83, p<0.001) and om adipocyte diameter (std β
=-0.45, p<0.001) were significantly associated with CNR1 gene expres-
sion in sc incubated AT. CNR1 gene expression in freshly harvested AT
was 2-fold elevated in type 2 diabetic subjects compared to healthy con-
trols. In sc AT, pre-treatment with dexamethasone (0.3 μM) for 24 h
increased the rate of isoprenaline-stimulated lipolysis by about 50%, com-
pared with control (p<0.01), whereas AM281 prevented this effect
(p<0.01). Moreover, incubation of sc AT for 24 h with only the CNR1-
specific agonist ACEA (1 μM), increased isoproterenol-stimulated lipol-
ysis in adipocytes by about 17% (p<0.01). Dexamethasone also reduced
the rate of basal glucose uptake in sc by about 40% (p<0.001) and insulin-
stimulated glucose uptake by about 30% (p<0.01). However, treatment
with AM281 did not prevent these effects.
Conclusion: Our findings suggest that CNR1 is upregulated in states of
IR and type 2 diabetes. Furthermore, CNR1 is involved in glucocorticoid-
regulated lipolysis in sc human AT. This study gives further support of a
role of the peripheral endocannabinoid system in glucocorticoid-induced
IR. It supports the potential of peripherally restricted CNR1 antagonists
for future treatment of type 2 diabetes.
Supported by: AZ R&D, GU/SUH, FCT Port., Regional FoU-VG, SHLF,
SWDA, Exodiab, EF, UUHALF
Disclosure:C.O. Sidibeh: None.
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The central effect of galanin receptor 1 agonist M617 on insulin sen-
sitivity in adipocytes of diabetic rats
Z. Zhenwen, F. Penghua, S. Mingyi, B. Ping, Z. Yan;
Department of Endocrinology, Clinical Medical College, Yangzhou
University,Yangzhou, Jiangsu, China.

Background and aims: To explore whether central galanin receptor 1
(GALR1) mediates the benefiting effect of galanin on insulin sensitivity
and glucose uptake.
Materials and methods: This study was conducted to evaluate glucose
transporter 4 (GLUT4) levels in plasma membranes of adipocytesand
insulin sensitivity of diabetic rats,as well as associated signaling mole-
cules after intracerebroventricular administration of M617, a GALR1
agonist.
Results: The central M617 treatment significantly increased body weight
and food intake of rats, as well as the plasma adiponectin contents, the
glucose infusion rates in hyperinsulinemic euglycemic clamp tests, the
GLUT4 mRNA expression levels and GLUT4 concentration in plasma
and total cell membranes, but attenuated the plasma C-reactive protein
concentration in adipocytes. The ratios of GLUT4 contents in plasma
membranes to total cell membranes in M617 group were higher than

diabetic controls. In addition, central M617 enhanced pAkt and pAS160
levels, but not phosphorylation of cAMP response element-binding pro-
tein content in adipocytes.
Conclusion: These results suggest that the GALR1-triggered activation
of Akt/AS160 signaling pathways mediate the central facilitating effect of
galanin on insulin sensitivity and GLUT4 translocation from intracellular
pools to plasma membranes. Therefore, galanin may enhance insulin
sensitivity and glucose uptake via activating central GALR1 in adipocytes
of diabetic rats.
Disclosure:Z. Zhenwen: None.
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Independent role of circulating glucose, NEFA and insulin on glucose
and lipid metabolism in skeletal muscle and adipose tissue
M.A. Guzzardi1, L. Hodson2, L. Guiducci1, F. La Rosa1, S. Burchielli3,
P.A. Salvadori1, P. Iozzo1;
1Institute of Clinical Physiology, National Research Council (CNR), Pisa,
Italy, 2Oxford Centre for Diabetes Endocrinology and Metabolism
(OCDEM), University of Oxford, UK, 3Fondazione Toscana Gabriele
Monasterio (FTGM), Pisa, Italy.

Background and aims: High plasma glucose and non-esterified fatty
acid (NEFA) levels occur in obesity and type 2 diabetes. Skeletal muscle
and adipose tissue play distinct roles in substrate handling. Glucose and
NEFA utilization by skeletal muscle and effective storage by adipose
tissue are considered protective against insulin resistance, excessive lipol-
ysis, and skeletal muscle steatosis. However, active substrate storage by
adipose tissue may also promote obesity. The aim of the study was to
investigate the independent effect of circulating glucose, insulin, and
NEFA levels on glucose uptake, triglyceride synthesis and de novo lipo-
genesis in subcutaneous, visceral, and epicardial adipose tissue and in
skeletal muscle.
Materials and methods: Twenty-two weight-matched pigs were strat-
ified according to four protocols: low NEFA and low insulin (nico-
tinic acid, NA), high NEFA and low insulin (prolonged fasting), low
NEFA and high insulin (euglycaemic-hyperinsulinaemic clamp), low
NEFA and h igh insu l i n and g lucose (hype rg lycaemic -
hyperinsulinaemic clamp). Positron emission tomography with
[18F]fluorodeoxyglucose and [11C]acetate, was combined with
[U-13C]palmitate enrichment techniques, and tissue biopsies to as-
sess glucose and lipid metabolism.
Results: High insulin levels increased glucose extraction, and
hyperglycaemia enhanced glucose uptake in skeletal muscle, subcutane-
ous and visceral adipose tissues compared to fasting. Furthermore, data
confirmed a higher glucose avidity in visceral compared to subcutaneous
adipose tissue (p<0.001). In hyperglycaemia-hyperinsulinaemia, de novo
lipogensis was increased by 70% systemically and by 39% in subcutane-
ous adipose tissue compared to baseline. In the latter, hyperglycaemia also
resulted in greater [U-13C]palmitate and triglyceride (TG) contents (112.4
±11.7 vs 23.4±5.9, 27.6±11.0, 15.8±7.2 μmol/100 mg in euglycemic-
hyperinsulinaemia, fasting and NA groups, p<0.05 vs all groups), which
were independently associated with plasma glucose levels (r=0.685,
p=0.001 and r=0.772, p<0.001, respectively). Similar trends were ob-
served in visceral fat, while no differences were found in the epicardial
depot. Conversely, in skeletal muscle TG accumulation was greater after
prolonged fasting (21.3±11.1 μmol/100 mg vs 3.5±1.4 in eugylcaemic
and 3.9±2.2 in hyperglycaemic clamps, p<0.05 and p<0.08 respectively),
consistent with a higher systemic lipolysis. Skeletal muscle
[U-13C]palmitate uptake was inversely associated with tissue glucose
clearance (r=-0.582, p=0.007) and plasma insulin levels (r=-0.541,
p=0.031).
Conclusion: Our data show that skeletal muscle TG accumulation is
primarily driven by circulating NEFA levels, and not affected by
hyperinsulinaemia or hyperglycaemia. Hyperinsulinaemia inhibits
adipose tissue lipolysis, but does not elevate lipid deposition in
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adipose tissue. Hyperglycemia is required to increase TG stores in
adipose tissue, via the uptake of circulating NEFA and promotion of
de novo lipogenesis. These results suggest that the suppression of
lipolysis and the expansion of adipose tissue are differently regulated,
and that post-prandial hyperglycaemia may play a role in the patho-
genesis of obesity.
Disclosure:M.A. Guzzardi: None.

511
Identifying microRNAs involved in the regulation of skeletal muscle
mitochondrial function
D. Dahlmans1, A. Houzelle1, P. Andreux2, X. Wang2, N. Moullan2, S.
Daemen1, P. Schrauwen1, J. Hoeks1;
1Maastricht University, Netherlands, 2EPFL, Lausanne, Switzerland.

Background and aims: Type 2 diabetes mellitus is characterized by a
reduced peripheral insulin sensitivity and a diminished mitochondrial
capacity in skeletal muscle. Importantly, strategies that increase muscle
mitochondrial capacity, such as caloric restriction and exercise, have been
repeatedly demonstrated to parallel improvements in insulin resistance.
Interestingly, previous research in cardiac tissue demonstrated that specif-
ic microRNAs could regulate PPARδ, a major transcription factor in-
volved in regulating mitochondrial oxidative capacity. Based on these
findings, we hypothesize that - also in skeletal muscle - specific
microRNAs exist that regulate mitochondrial function.
Materials and methods: We conducted an unbiased, hypothesis free,
high-throughput microRNA-silencing screen in C2C12 myoblasts, using
a library containing >700 specific microRNA inhibitors. After 24 hours of
microRNA silencing we investigated several read-out parameters for mi-
tochondrial capacity, including ATP levels, redox potential, COX4,
HSP60 and mitochondrial membrane potential. Subsequently, we aimed
to confirm the identified candidate miRNAs in a validation screen in
C2C12 myotubes, measuring the same 5 read-out parameters plus oxygen
consumption rates, at both 24 and 48 hours post-microRNA silencing.
The validation screen was followed by investigation of individual
microRNAs.
Results: The screening in myoblasts resulted in 62 microRNA hits
that changed at least one of the mitochondrial parameters.
Subsequently, we aimed to validate these 62 candidates in differenti-
ated C2C12 myotubes, which resemble the post-mitotic adult skeletal
muscle more closely. This validation screen confirmed 45 candidate
microRNAs that changed at least one of the read-outs in at least one
of the timepoints. Next, we excluded microRNAs without a human
homologue and investigated the 20 most prominent hits in more de-
tail. To this end, we measured gene expression of 27 major mitochon-
drial genes, 24 and 48 hours post-silencing. This analysis revealed
that silencing of miRNA-382 increased the expression of several
genes involved in mitochondrial dynamics and -biogenesis.
However, conventional microarray analysis in C2C12 myotubes with
silenced microRNA-382, revealed a collective downregulation of mi-
tochondrial ribosomal proteins and respiratory chain proteins.
Interestingly, this effect was accompanied by an imbalance between
mitochondrial proteins encoded by the nuclear and mitochondrial
DNA (p<0,01). This so-called mitonuclear protein imbalance was
accompanied by activation of the mitochondrial unfolded protein re-
sponse (mtUPR), indicated by an induction of HSP60 protein
(p<0,05).
Conclusion: In the present study, we identified 20 specific microRNAs as
modulators of skeletal muscle mitochondrial metabolism. Furthermore,
we highlighted microRNA-382 and showed that silencing of this
microRNA leads to a collective downregulation of mitochondrial ribo-
somal protein expression, induces a mitonuclear protein imbalance and
activates the mtUPR, previously associated with improved longevity.
Supported by: Diabetes fonds
Disclosure:D. Dahlmans: None.

512
New targets to control skeletal muscle inflammation: microRNAs
regulated by adiponectin
R. Boursereau, M. Abou-Samra, S. Lecompte, L. Noël, S.M. Brichard;
EDIN, Université Catholique de Louvain, Brussels, Belgium.

Background and aims: Low-grade pro-inflammatory state contributes to
the metabolic syndrome (MS). Adiponectin (ApN), which is reduced in
the MS, has emerged as a master regulator of inflammation/immunity. We
wished to identify whether microRNAs (miRNAs) may mediate the anti-
inflammatory action of ApN on skeletal muscle.
Materials and methods: miRNA expression profiling was performed in
tibialis anterior muscles of ApN-knockout (ApN-KO) mice: one leg was
electrotransferred with a plasmid coding for the ApN gene, while the
contralateral leg received an empty plasmid and served as control. Mice
were next challenged by lipopolysaccharide (LPS) to induce inflamma-
tion. Role of specific miRNAswas analyzed by gain-of or loss-of function
approaches in C2C12 myotubes and in vivo by muscle electrotransfer.
miRNA expression was also studied in human myotubes.
Results: Expression of miR-711 was up-regulated by muscle
electrotransfer of ApN, which concomitantly reduced inflammation
(TNFα, IL-1β) and oxidative stress (peroxiredoxin-3) markers.
Likewise, in C2C12 cells, ApN treatment upregulated miR-711 expres-
sion. Transfection of miR-711 mimic reproduced the anti-inflammatory
effects of ApN, while miR-711 blockade attenuated its protective effects.
We found that miR-711 repressed the expression of 4 genes belonging to
the Toll-like receptor-4 (TLR4) pathway. This pathway is activated by
LPS and ultimately leads to stimulation of NF-kB, a pro-inflammatory
transcription factor. As expected, NF-kB activity, measured via a lucifer-
ase reporter plasmid, was reduced by the miR mimic and enhanced by
miR silencing. This protection against inflammation was recapitulated in
ApN-KO mice by in vivo muscle electrotransfer of a plasmid coding for
miR-711. Eventually, miR-711 expression was also upregulated in human
myotubes after ApN treatment.
Conclusion: miR-711, which is up-regulated by ApN, represses TLR4
signaling and NF-kB, acting therefore as a major mediator of the anti-
inflammatory action of ApN on muscle. This novel miRNA may open
new therapeutic perspectives for the MS or other inflamed muscle
conditions.
Supported by: ARC, FRSM
Disclosure:R. Boursereau: None.
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Decreased TCF7L2 expression enhances insulin action in primary
human skeletal muscle cell cultures
A.E. Brown, P.D. Lindsey, M. Walker;
Institute of Cellular Medicine, Newcastle University, Newcastle upon
Tyne, UK.

Background and aims: Variants within transcription factor 7-like 2
(TCF7L2) are the strongest genetic predictor of type 2 diabetes risk.
Expression of TCF7L2 is ubiquitous but while many studies have exam-
ined the role of TCF7L2 in beta cells, few have examined TCF7L2 func-
tion in relation to glucose metabolism in peripheral tissues. The aim of the
current study is to explore if TCF7L2 has a role in glucose metabolism in
primary human skeletal muscle cells.
Materials and methods: Primary muscle cell cultures were derived from
insulin-resistant type 2 diabetic subjects and age- and BMI-matched non-
diabetic subjects. These were genotyped for the TCF7L2 risk allele at
rs7903146. Gene expression was measured using real-time PCR while
knockdown of TCF7L2 expression was achieved using siRNA. The effects
of TCF7L2 knockdown on insulin action were assessed by measuring
insulin-stimulated glucose uptake and glycogen synthesis. Insulin signal-
ling was assessed by Western blot and PCR arrays were used to examine
changes in gene expression between control and TCF7L2 knockdown cells.
Results: Expression of TCF7L2 was increased in heterozygous carriers of
the diabetes risk T allele compared with those homozygous for the wild-
type C allele at rs7903146 (p<0.01). TCF7L2 expression was knocked
down in cultured human skeletal muscle cells from non-diabetic heterozy-
gous carriers of the risk allele. A 72% reduction in TCF7L2 gene expres-
sion resulted in a significant increase in both insulin-stimulated glucose
uptake and glycogen synthesis compared with cells transfected with a
scrambled control. Basal levels of glucose uptake were similar between
the scrambled control and TCF7L2 knockdown cells (43.99±4.253 vs
44.60±5.315 pmol/min/mg, respectively) while insulin-stimulated glucose
uptake increased from 54.77±4.708pmol/min/mg in cells transfected with
the scrambled control to 90.12±15.34pmol/min/mg in TCF7L2 knockdown
cells (p<0.001). Basal glycogen synthesis levels increased from 123.3
±23.2pmol/min/mg in the scrambled control to 169.7±28.2pmol/min/mg
in TCF7L2 knockdown cells and insulin-stimulated glycogen synthesis
also increased from 341.5±45.6pmol/min/mg to 515.1±51.5 (vs scrambled
control, p<0.05). However, there was no change in the phosphorylation
status of the insulin signalling molecules, Akt or GSK-3. Gene expression
analysis using a pathway-focussed PCR array indicated that protein kinase
C zeta (PRKCZ) was the top regulated gene in TCF7L2 knockdown cells
compared to control. PRKCZ expression was significantly upregulated
(p<0.005) in TCF7L2 knockdown cells. In order to examine the effects
of PRKCZ inhibition on insulin action siRNAwas used to inhibit expres-
sion of both TCF7L2 and PRKCZ in the same cells. Double knockdown of
TCF7L2 and PRKCZ was confirmed at the mRNA level and insulin-
stimulated glycogen synthesis assessed as a measure of both uptake of
glucose into the cell and its storage as glycogen. Insulin-stimulated glyco-
gen synthesis was increased in TCF7L2 knockdown cells (p<0.05) as ob-
served previously, however, knockdown of PRKCZ had no effect on
insulin-stimulated glycogen synthesis.
Conclusion: This study confirms that carriers of the risk T allele at
rs7903146 have an increased mRNA expression of TCF7L2. TCF7L2
appears to play a role in insulin action in cultured human skeletal muscle
cells but this is not mediated via PRKCZ. This study indicates a role for
TCF7L2 in glucose metabolism in skeletal muscle cells independent of
the insulin signalling pathway.
Supported by: DRWF, NIHR BRC
Disclosure:A.E. Brown: None.

514
Regulation of fatty acid oxidation and glucose metabolism bymiR-29
in human and mouse skeletal muscle
J. Massart;
Molecular Medicine and Surgery, Karolinska Institutet, Stockholm,
Sweden.

Background and aims:MicroRNAs (miRs) have emerged as key reg-
ulators of metabolic processes, consequently, dysregulation of miRs
may contribute to metabolic abnormalities. Preliminary evidence
from our laboratory suggests that miR-29a and c expression is in-
creased in skeletal muscle from type 2 diabetes patients. Moreover,
skeletal muscle miR-29a and c expression is reduced in rodents fol-
lowing one week exercise training. Based on these findings, we tested
the hypothesis that miR-29a and miR-29c alter lipid or glucose me-
tabolism using cultured human primary myotubes and intact mouse
skeletal muscle.
Materials and methods: Cultured human muscle cells were transfected
either with pre-miRs or with a specific miR inhibitor to determine the role
of miR-29 on glucose and fatty acid metabolism. Additionally, miR-29
was overexpressed in tibialis anterior muscle of C57Bl/6J mice by elec-
troporation and in vivo glucose uptake was determined.
Results: Overexpression of miR-29a or c in both cultured human
primary myotubes and in intact mouse muscle decreased glucose up-
take and insulin responsiveness. Overexpression of miR-29a or miR-
29c in human primary myotubes decreased basal and AICAR-
stimulated palmitic acid oxidation, whereas triglyceride synthesis
remained unchanged. Inhibition of miR-29a or miR-29c in cultured
human primary myotubes increased fatty acid oxidation, whereas mi-
tochondrial abundance was unaffected. Expression of PGC1alpha and
PGC1alpha target genes were reduced after miR-29c overexpression,
and increased following miR inhibition. Overexpression of miR-29a
and miR-29c in intact mouse skeletal muscle reduced PGC1alpha
mRNA expression by 30%.
Conclusion: We provide evidence that miR-29 plays a direct role in
glucose and lipid metabolism in skeletal muscle. Modulation of miR-29
family member abundance in skeletal muscle may contribute to lipid
oxidation, andmay explain altered lipid metabolism in the context of type
2 diabetes or exercise training.
Supported by: ERC, SI, SRC
Disclosure: J. Massart: None.

515
WISP1 associates with insulin resistance and impairs insulin action in
skeletal muscle cells but not in hepatocytes
T. Hörbelt1,2, M. Bekaert3, F. Van de Velde3, Y. Van Nieuwenhove3, B.
Lapauw3, W. Jonas2,4, A.F.H. Pfeiffer5,6, A. Schürmann2,4, N.
Rudovich5,6, D.M. Ouwens1,2;
1German Diabetes Center, Düsseldorf, 2German Center for Diabetes
Research (DZD), München-Neuherberg, Germany, 3Department of
Endocrinology, Ghent University Hospital, Ghent, Belgium,
4Department of Experimental Diabetology, 5Department of Clinical
Nutrition, German Institute of Human Nutrition, Potsdam, 6Department
of Endocrinology, Diabetes and Nutrition, Charité University Medicine,
Berlin, Germany.

Background and aims: The secreted extracellular matrix-associated pro-
tein WISP1 (Wnt1-inducible signaling pathway protein-1) has recently
been identified as a novel adipokine. Increases in the expression of
WISP1 have been linked to insulin resistance, and WISP1 expression
levels are decreased after weight loss. This study examined whether
WISP1 expression and circulating levels are altered in patients with type
2 diabetes. Furthermore, we analyzed whether recombinant WISP1 af-
fects insulin signaling in primary human skeletal muscle cells (hSkMC)
and murine AML12 hepatocytes.
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Materials and methods: Serum and visceral adipose tissue biopsies
for analysis of circulating WISP1 levels by ELISA and WISP1 ex-
pression by real-time PCR were collected from normal-weight control
men (n=34), and morbidly obese men with (n=52) and without type 2
diabetes (n=47) undergoing abdominal surgery. The effects of WISP1
on insulin action were examined by Western blotting in hSkMC and
AML12 hepatocytes that were exposed for 24 h to WISP1 prior to
insulin stimulation.
Results: Circulating WISP1 levels were 44.3 pg/ml in morbidly obese
men independent of type 2 diabetes versus 17.3 pg/ml in controls
(p<0.07). Also, WISP1 mRNA levels in VAT were 1.8-fold higher
in morbidly obese men versus normal weight men (p<0.05), and as-
sociated positively with HOMA2-IR (age- and BMI-adjusted β=0.23,
p<0.05) and insulin levels (age- and BMI-adjusted β=0.24, p<0.05).
In vitro, WISP1 induced a trend to lower insulin-mediated Akt-
Thr308 phosphorylation by 18% in hSkMC, whereas a 37% reduction
in insulin-mediated phosphorylation of GSK3β-Ser9 was significant
(p<0.001).No effect of WISP1 on Akt phosphorylation was observed
in AML12 hepatocytes.
Conclusion: Collectively, both circulating WISP1 levels and WISP1 ex-
pression in visceral adipose tissue are elevated in obesity. Furthermore,
our data suggest thatWISP1 associates with impaired insulin sensitivity in
muscle but not in liver cells.
Supported by: DZD
Disclosure:T. Hörbelt: None.

516
Ketoacidosis and insulin resistance in muscle in subjects with type 1
diabetes: a human, randomised, controlled, cross over study
M. Svart1,2, T. Voss1,2, N. Rittig1, N. Moeller1,2, N. Jessen2;
1Aarhus University Hospital, 2Department of Clinical Medicine, Aarhus
University Hospital, Denmark.

Background and aims: Ketoacidosis is a life-threatening condition
for patients with type 1 diabetes (DM1). Reduced insulin together
with the stress metabolic and inflammatory response contributes to
impaired glucose metabolism. This results in increased glucose out-
put from the liver and reduced oxidation in muscle. Several lines of
evidence suggest an important role of skeletal muscle metabolism
during early stages of ketoacidosis. We therefore established a hu-
man model for ketoacidosis using lipopolysaccharide (LPS - endo-
toxin) and relative hypoinsulinaemia to define metabolic events in
muscle.
Materials and methods: Nine DM1 were included in a randomized,
controlled, crossover study. All subjects were investigated twice using a
hyperinsulinaemic euglucaemic clamp(clamp) after an overnight fast dur-
ing 1) euglycaemic conditions (CTR) or 2) hyperglycaemic, ketotic con-
ditions (KET). KET was induced using an intravenous bolus of
endotoxin/lipopolysaccharide (LPS) combined with a reduced insulin
treatment.
Results: Energy expenditure (EE) under clamp conditions was similar
during KET and CTR, but glucose oxidation was remarkably lower dur-
ing KET than CTR (434 vs. 737 kcal/day, p<0.05). Respiratory exchange
rate (RER) tended to be lower on KET day (0.81±0.01) compared with
CTR (0.87±0.03). Arteriovenous glucose difference during clamp was
negative (-0.2±0.1 mmol/l) during KET compared with CTR (1.2±0.3
mmol/l, p<0.01).
Conclusion: We conclude that glucose oxidation is markedly reduced
during KET despite similar EE. This is associated with profound
insulin-resistance in muscle evident by arteriovenous glucose difference.
This underscores the presence of muscle insulin-resistance patients with
DM1 during early phases of ketoacidosis.
Clinical Trial Registration Number: NCT02157155
Supported by: Danish Council for Strategic Research
Disclosure:M. Svart: None.

517
Sarcopenia is associated with insulin resistance and the early phase of
type 2 diabetes in Korea
S. Kim1, J. Son1, C. Kim2, J. Mok3, K. Lee4;
1Bucheon St Mary's Hospital, The Catholic University of Korea,
2Department of Internal Medicine, Sejong General Hospital,
3Department of Internal Medicine, Soon Chun Hyang University
Bucheon Medical Center, Bucheon, 4Department of Internal Medicine,
Gacheon University Gil Hospital, Incheon, Republic of Korea.

Background and aims: Recent studies have focused on the potential
impacts of sarcopenia and SO on metabolic disorders beyond physical
disability. It has been postulated that sarcopenia with or without obesity
may contribute to the risk of metabolic syndrome and type 2 diabetes.
However, the definition of sarcopenia and SO in older persons is still
controversial, and its use in clinical practice is debated.The aim of this
study was to determine appropriate criteria for age-related sarcopenia and
sarcopenic obesity (SO), and investigate relationships among sarcopenia,
insulin resistance and risk of type 2 diabetes.
Materials and methods: Our analyses included 1285 men and 1724
women who had complete data available for body composition analysis
and the 75 g oral glucose tolerance test. Sarcopenia was assessed by the
appendicular skeletal muscle mass (ASM)/height2, and the ASM/weight
(%) or the skeletal musclemass index (SMI). Obesity was identified based
on the total body fat percentage or the BMI.
Results: ASM/weight and SMI, but not ASM/height2, were inversely
associated with the homeostasis model assessment of insulin resistance
(HOMA-IR). The prevalence of sarcopenia and SO, defined as ASM/
weight less than the one standard deviation below the sex-specific normal
mean of a younger reference group and a BMI of over 25 kg/m2, tended to
be higher with increased HOMA-IR tertile. Compared to either sarcopenia
or obesity alone, SO was associated with a higher risk of pre-diabetes and
type 2 diabetes in those 60 years or older after adjusting for confounding
factors. Subjects with sarcopenia were at especially high risk of newly
diagnosed diabetes in older age groups.
Conclusion: Sarcopenia and SO, assessed by the ASM/weight and BMI,
were strongly associated with the degree of insulin resistance and the early
phase of type 2 diabetes. These findings suggest that sarcopenia could be
an important role in the progression from pre-diabetes to type 2 diabetes.
Disclosure:S. Kim: None.

518
The effect of high intensity training on insulin sensitivity in over-
weight, inactive elderly subjects
D. Søgaard, M.T. Lund, C.M. Scheuer, M.S. Dehlbæk, S.G. Ditlevsen,
C.V. Abildskov, K.K. Christensen, F. Dela, J.W. Helge;
Biomedicine, Copenhagen University, Denmark.

Background and aims: Reduced insulin sensitivity, muscle mass and
strength and increased abdominal fat are common changes seen with
aging. Whether these changes can be explained by aging alone or they
occur in combination with an unfavourable life style changes is not clear.
Nonetheless, regular exercise improves insulin sensitivity and has bene-
ficial effects on body composition, regardless of age, strongly advocating
for the importance of staying physical active during aging. High intensity
training (HIT) is a time efficient alternative to endurance training but the
knowledge on the health related effects of HIT in elderly is sparse. This
study aimed to investigate if HIT training can be applied to inactive,
overweight elderly subjects and to study the effect on health related pa-
rameters with a focus on body composition, whole body insulin sensitiv-
ity and insulin signaling in muscle.
Materials and methods: 11 males and 11 females aged 55-75 years with
BMI > 27 kg/m2 performed 6 weeks supervised high intensity training
three times a week on a bicycle ergometer. The training consisted of 5 HIT
intervals of 60 sec at cadence > 50 RPM interspersed by 90 sec. breaks.
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Before and after (>48 hrs after cessation) training a hyperinsulinemic-
euglycemic clamp was performed to measure insulin sensitivity. On a
separate day DXA scanning (Visceral fat estimated by Core Scan soft-
ware) and a VO2max test were carried out and muscle biopsies obtained.
Proteins relevant for glucose metabolism and insulin signaling were quan-
tified in muscle tissue by western blotting.
Results: 6 weeks HIT induced an increase in VO2max (pre: 2234 ± 106,
post: 2361 ± 134 ml O2 /min, p<0.05). HIT also induced a reduction in
fat% (pre: 39.8 ± 2, post: 39.1 ± 2%, p<0.05) and visceral fat content (pre:
1.9 ± 0.2, post: 1.8 ± 0.2 kg, p<0.05) and an improvement in insulin
sensitivity (GIR: pre: 7.5 ± 0.4, post: 8.0 ± 0.5 mg/min/kg, p<0.05). In
addition muscle protein content of GLUT4 (delta: 19.9%, p<0.05), gly-
cogen synthase (delta: 21.5% , p<0.01), hexokinase II (delta: 35.4,
p<0.05) and AKT (delta: 26.4%, p<0.001) were all increased. Statistical
analysis: Two-way ANOVAwith repeated measures.
Conclusion: This study demonstrates that HIT can be applied to inactive,
overweight elderly subjects with clear beneficial training effects on body
composition, insulin sensitivity and insulin signaling.
Supported by: Grant from Danish Diabetes Academy supported by Novo
Nordisk Foundation
Disclosure:D. Søgaard: Grants; This work was supported by a research
grant from the Danish Diabetes Academy supported by the Novo Nordisk
Foundation.
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Regulation of hypothalamic JAZF1 in hepatic glucose production
and insulin signalling by triggering a brain-liver neuronal circuit in
high-fat fed rats
L. He1, L. Li1, G. Yang2;
1Key Laboratory of Diagnostic Medicine (Ministry of Education) and
Department of Clinical Biochemistry, 2Department of Endocrinology,
the Second Affiliated Hospital, Chongqing Medical University, China.

Background and aims: Juxtaposed with another zinc finger gene 1
(JAZF1), an inhibitor of the nuclear receptor subfamily 2, group C, mem-
ber 2signaling pathway, has been reported to be involved in glucose and
lipid metabolism, and insulin sensitivity in the peripheral tissues.
However, the role of central JAZF1 signaling on glucose homeostasis
and insulin action remains unknown. The aim of this study was to deter-
mine whether the changes of hypothalamic JAZF1 expression alter he-
patic glucose production (HGP) and insulin signaling in vivo.
Materials and methods: We selectively upregulated the expression of
hypothalamic JAZF1 in high-fat diet (HFD) fed rats via delivering an
adenovirus expressing vector (Ad-JAZF1) into the mediobasal
hypothalamus(MBH). And the changes in glucose kinetics and hepatic
insulin signaling were evaluated with the hyperinsulinemic-euglycemic
clamp technique combined with [3-3H]glucose as a tracer. We further
enhanced hypothalamic JAZF1 in the presence or absence of KATP chan-
nel inhibition(Glibenclamide), hepatic branch vagotomy (HVAG) or the
AMPK activator(AICAR) to assess the effect of hypothalamic Ad-JAZF1
administration on glucose metabolism and insulin signaling in vivo.
Results: In HFD-fed rats, overexpression of JAZF1 in the MBH led to a
significant suppression of glucose production with enhancing hepatic insu-
lin signaling during the clamps compared to MBH Ad-GFP-injected con-
trol rats. These changes were associated with decreased hepatic expression
of phosphoenolpyruvate carboxykinase (PEPCK) and glucose-6-
phosphatase (G6Pase). Importantly, MBH Ad-JAZF1 administration aug-
mented phosphorylation of insulin receptor substrate1 (IRS1), insulin
receptors(InsR) and Akt kinase. Hypothalamic JAZF1’s action was blunted
by HVG or the delivery of the KATP channel blocker in these animals. In
addition, the metabolic effects of hypothalamic JAZF1 were negated by
MBH co-injection with both Ad-JAZF1 and the AMPK activator.
Conclusion: These data reveal a vital role for hypothalamic JAZF1 that
modulates both HGP and hepatic insulin signaling at least in part through
both KATP-chanel and AMPK pathway in central neurons, and further
through a brain-liver neuronal circuit.
Supported by: NSFC (81270913, 81470045,81570752)
Disclosure:L. He: None.

520
Increased coagulation factor activities and expression in 'Metabolic
NAFLD' and 'PNPLA3 NAFLD'
S. Lallukka1,2, P.K. Luukkonen1,2, Y. Zhou2, A. Juuti3, A. Hakkarainen4,
M. Orho-Melander5, N. Lundbom4, V.M. Olkkonen2, R. Lassila6, H. Yki-
Järvinen1,2;
1Department of Medicine, University of Helsinki, 2Minerva Institute for
Medical Research, 3Department of Surgery, University of Helsinki,
4Helsinki Medical Imaging Center, University of Helsinki, 5Lund
University Diabetes Center, Lund University, Malmö, 6Department of
Hematology, University of Helsinki, Finland.

Background and aims: The I148M gene variant in PNPLA3 increases
the risk of non-alcoholic liver disease (NAFLD) but not insulin resistance
(IR) or adipose tissue (AT) inflammation (‘PNPLA3 NAFLD’). In con-
trast, NAFLD due to IR (‘Metabolic NAFLD’) is associated with an
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increased risk of atherothrombosis. We hypothesized that increased coag-
ulation factors may characterize ‘Metabolic NAFLD’ but not ‘PNPLA3
NAFLD’ and i) measured plasma coagulation variables in ‘Metabolic
NAFLD’ and ‘PNPLA3 NAFLD’, ii) measured coagulation factor ex-
pression in the human liver, and iii) determined whether coagulation fac-
tor activities are associated with AT inflammation in ‘Metabolic NAFLD’
without the I148M gene variant.
Materials and methods: We measured liver fat content (1H-MRS),
PNPLA3 genotype at rs738409, plasma activated partial thromboplastin
time (APTT), activities of vWF:RCo, FVII, FVIII, FIX, FXI, FXII, FXIII
and fibrinogen, and D-dimer concentration in 98 subjects divided into 2
groups based on median homeostatic model assessment (HOMA) of IR
(‘Low HOMA’ and ‘High HOMA’; a model for ‘Metabolic NAFLD’),
and based on PNPLA3 genotype (‘PNPLA3-148II’ and ‘PNPLA3-
148MM/MI’; a model for ‘PNPLA3 NAFLD’). Liver biopsies were ob-
tained from 26 bariatric surgery non-carriers of the I148M gene variant
divided into 2 groups based on liver fat content (NAFLD and non-
NAFLD group). In addition, we obtained needle biopsies of AT from
26 subjects non-carriers of the I148M gene variant to quantify mRNA
expression of pro-inflammatory (TNFα, MCP-1, macrophage marker
CD68) and anti-inflammatory (adiponectin, Twist1) markers by RT-
PCR. Serum MCP-1 and adiponectin were also measured.
Results: Liver fat content was similarly increased in ‘High HOMA’ (13±1
vs. ‘LowHOMA’ 6±1%, p<0.05) and in ‘PNPLA3-148MM/MI’ (12±2 vs.
PNPLA3-148II 8±1%, p<0.05) groups. Plasma FVIII, FIX, FXI, FXIII,
fibrinogen and vWF:RCo activities were increased and APTT was short-
ened (p<0.05 or less for all) in ‘High HOMA’ vs. ‘Low HOMA’. All
coagulation factors were comparable between ‘PNPLA3-148MM/MI’
and ‘PNPLA3-148II’. FVIII, FIX and fibrinogen γ-chain gene expression
in the liver were significantly increased in NAFLD as compared to non-
NAFLD group (p<0.05). AT expression of CD68 correlated with active
plasma FIX, FXI, VWF:RCo and fibrinogen (p<0.05) and of adiponectin
correlated inversely with plasma FIX and fibrinogen (p<0.05). Plasma fi-
brinogen correlated inversely with serum adiponectin (p<0.05).
Conclusion: Patients with ‘Metabolic NAFLD’ but not ‘PNPLA3
NAFLD’ have increased activities of coagulation factors VIII, IX, XI,
XIII and fibrinogen, and shortened APTT. The increase in coagulation
factor activities reflect increased production in the liver possibly as a
consequence of inflamed adipose tissue.
Supported by: EMIF, EPoS, EVO, BHF, DRF, ORF, UH
Disclosure:S. Lallukka: None.

521
Involvement of GRK2/CRTC2 in hepatic gluconeogenesis regulation
by follicle-stimulating hormone in ovariectomised mice
Q. Xiaoyi1,2, G. Yanjing1,2, S. Yongfeng1,2, Y. Chunxiao1,2, G. Ling2,3, Z.
Jiajun1,2;
1Department of Endocrinology and Metabolism, Shandong Provincial
Hospital affiliated to Shandong University, 2Institute of Endocrinology,
Shandong Academy of Clinical Medicine, 3Scientific Center, Shandong
Provincial Hospital affiliated to Shandong University, Jinan, China.

Background and aims: It has been reported that Follicle-Stimulating
Hormone (FSH) level was correlated with abnormal glucose level.
Dysregulation of hepatic gluconeogenesis is believed to be one of the
major factors that contribute to hyperglycemia inmetabolic disorders such
as type 2 diabetes.While, FSH receptor (FSHR), belonging toGPCR,was
identified in hepatocyte recently. GRK2 (GPCR kinases 2) has the ability
to induce desensitization of GPCR. However, it shows its magical effect
that it could take actions independent of receptor desensitization once
impinging into intracellular signal pathways. To date, it is unclear if
FSH is associated with hepatic gluconeogenesis and if GRK2 is involved.
Materials and methods: Ovariectomized mice supplemented with estra-
diol (E2) were injected with and without FSH. Thus we obtained the
characteristic mouse model that FSH level was dependent on the dose

of FSH injection, maintaining a relatively constant E2 level.We examined
fasting glucose and insulin levels, performed pyruvate tolerance test
(PTT), oral glucose tolerance test (OGTT), insulin tolerance test (ITT),
as well as determined the expression of gluconeogenic genes and related
GRK2/CRTC2 signaling in liver. In vitro, HepG2 cells treated with dif-
ferent doses of FSH were also employed. Moreover, we explored the role
of GRK2 by application of a specific GRK2 inhibitor methyl ([5-nitro-2-
furyl]vinyl)-2-furoate.
Results: 1. Ovariectomized mice injected with FSH exhibited increased
fasting glucose level (8.95±0.42 vs. 7.43±0.79 mmol/L; p<0.05), in-
creased PTT as well as impaired OGTT and ITT, compared to those
without FSH. Fasting insulin level was not altered obviously (185.01
±31.92 vs. 184.68±32.79 nIU/mL; p>0.05). 2. G6Pase and PEPCK, key
enzymes of hepatic gluconeogenesis, whose mRNA expressions in-
creased about 2.6 times and about 1.9 times respectively, in liver of mice
receiving FSH (both p<0.05). 3. However, after silencing FSHR by tail
injection of adenoviral siRNA, FSH lost its effect on G6Pase and PEPCK.
4. Increased GRK2 protein level by western blotting and confocal image
exhibited activated GRK2 in ovariectomized mice injected with FSH.
Oppositely, GRK2 inhibitor could abolish the effect of FSH on gluconeo-
genesis. 5. CRTC2, a major transcription factor of gluconeogenesis key
enzymes, was activated after injecting FSH. When all ovariectomized,
supplemented with E2 and then injected with FSH, Crtc2 -/- mice showed
reduced fasting glucose level and hepatic gluconeogenesis in comparison
with its littermate Crtc2 +/+ and Crtc2 +/- mice (Crtc2 -/- vs. Crtc2 +/+,
p<0.05). 6. In vitro, FSH consistently up regulated PEPCK and G6Pase
mRNA expressions as well as promoter luciferase activities in HepG2
cells. FSH increased glucose production to more than 2 times compared
to the control (p<0.05). 7. Meantime, no obvious alterations of glycogen
synthesis, mRNA and protein levels of GLUT2/4 were observed.
Conclusion: FSH increased hepatic gluconeogenesis via GRK2/CRTC2,
indicating an essential role of FSH in the pathogenesis of hyperglycemia.
Disclosure:Q. Xiaoyi: None.

522
Beneficial effects of TM-25659 on insulin-resistance and hepatic
steatosis induced by a high-fat diet in C57BL/6J mice
K.-W. Lee1, J. Jung1, S.-A. Lee1, J. Jeon1, S.-E. Choi2, Y. Kang2, M. Bae3,
J. Ahn3, H. Jeong4, E. Hwang4, T. Kim5, S. Han1, H. Kim1, D. Kim1;
1Endocrinology and Metabolism, Ajou University School of Medicine,
2Department of Physiology, Ajou University School ofMedicine, Suwon,
3Korea Research Institute of Chemical Technology, University of Science
& Technology, 4College of Pharmacy, Graduate School of Pharmaceutical
Sciences, and Global Top5 Research Program, EwhaWomans University,
5Division of Endocrine and Metabolism, Department of Internal
Medicine, Seoul Medical Center, Seoul, Republic of Korea.

Background and aims: Obesity triggers insulin-resistance, inflamma-
tion, and hepatic steatosis. 2-butyl-5-methyl-6-(pyridine-3-yl)-3-[2'-(1H-
tetrazole-5-yl)-biphenyl-4-ylmethyl]-3H-imidazo[4,5-b]pyridine] (TM-
25659), a known transcriptional coactivator with PDZ-binding motif
(TAZ) activator, inhibits adipocyte differentiation by interacting with per-
oxisome proliferator-activated receptor gamma. Our aim was to explore
the therapeutic effects of TM-25659 in the context of obesity, obesity-
related inflammation, insulin-resistance, and hepatic steatosis.
Materials and methods: C57BL/6J mice were fed a normal diet (ND) or
a high-fat (HF) diet for 6 weeks. The ND group continued to consume a
normal diet for a further 8 weeks, whereas the HF-diet animals were
randomly assigned into two subgroups who consumed an HF-diet or an
HF+TM-25659 diet for a further 8 weeks. Body weight and food intake
were monitored, as were glucose homeostasis and insulin-sensitivity.
Fasting insulin and serum lipid levels were measured at the end of the
study. Also, the transcriptional levels of genes involved in inflammation
and lipid metabolism were analyzed by real- time PCR. We also investi-
gated the molecular mechanisms of TM-25659-mediated palmitate (PA)-
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induced insulin-resistance in HepG2 cells. We used PA and HF diet-
induced insulin-resistance models to this end, and measured both the
extent of insulin signaling and the expression levels of inflammatory
cytokines to explain the therapeutic effects of TM-25659.
Results: Mice consuming the HF+TM-25659 diet were less obese than
controls, exhibited less insulin-resistance, and had lower plasma levels of
inflammatory cytokines. TM-25659 also inhibited hepatic steatosis in-
duced by the HF diet. Immunoblotting revealed that TM-25659 increased
hepatic AMP-activated protein kinase (AMPK) levels. TM-25659 also
reduced the liver levels of inflammatory cytokines and reduced the fall
in insulin-stimulated (protein kinase B) (AKT) phosphorylation by
AMPK evident in mice on the HF diet.
Conclusion: Thus, TM-25659 may be useful to treat insulin-resistance
and hepatic steatosis. The drug activated AMPK in a high fat diet-induced
model of obesity.
Supported by: HI12C1006/A121102
Disclosure:K. Lee: None.

523
Elevated plasma branched-chain amino acids are associated with
insulin resistance, hepatic fat content and mitochondrial function
E. Phielix1, V. Schrauwen2,1, M. De Ligt1, S. Timmers1, J. Hoeks1, M.
Hesselink1, P. Schrauwen1;
1Department of Human Biology and Human Movement Sciences,
NUTRIM school for Nutrition and Translational Research in
Metabolism, 2Department of Radiology, NUTRIM school for Nutrition
and Translational Research in Metabolism, Maastricht University
Medical Center, Netherlands.

Background and aims: Recent studies implicate that circulating
branched-chain amino acids (BCAA) are involved in the development
of insulin resistance, likewise BCAA are elevated in pre-diabetic subjects.
In the present study we sought to investigate whether systemic BCAA
levels in humans are associated with keymetabolic parameters like insulin
sensitivity, mitochondrial function and intrahepatic lipid (IHL) content.
Profiling of amino acids was performed in i) an observational study
including T2DM, first-degree relatives (FDR) of T2DM, and control par-
ticipants (CONo) and ii) an intervention study in which 12 young, healthy
participants (CONy) were transiently rendered insulin resistant by 60h of
fasting.
Materials and methods: In the observational study 16 patients with
T2DM, 6 FDR and 10 CONo (age within 50-65 years) were matched
for BMI (31±1, 30±1 and 32±1 kg/m2, respectively T2DM, FDR and
CONo). A hyperinsulinemic-euglycemic clamp was performed to mea-
sure whole body insulin sensitivity (M-value: μmol/kg/min), proton mag-
netic resonance spectroscopy (1H-MRS) to determine intrahepatic lipid
(IHL) content of the liver (%) and high-resolution respirometry in vastus
lateralis muscle tissue to examine ex vivo mitochondrial function (oxygen
flux: pmol/mg wet weight/s).
Results: Circulating BCAAwere higher in T2DM vs. CONo (531 ± 67 vs.
428 ± 62μmol/l; p<0.05), but similar to FDR (447 ± 69μmol/l; p=n.s.).We
also examined if insulin infusion resulted in a suppression of BCAA levels.
Indeed, during the hyperinsulinemic-euglycemic clamp BCAA levels
dropped, but the reduction of valine and isoleucine was less pronounced
in T2DM compared to CON (28% vs 38%, p<0.05 for valine and 48% vs.
59% for isoleucine, p<0.05). Strong negative correlations were found be-
tween baseline circulating BCAA levels and M-value (r=-0.49; p<0.05) or
mitochondrial function (r=-0.41; p<0.05). In addition, a strong positive
correlation was found between BCAA and IHL (r=0.52; p<0.01).
Interestingly, these associations of BCAAwere opposite in young volun-
teers (CONy: association withM-value (r=+0.69;p<0.01) andmitochondri-
al function (r=+0.64;p<0.05)). Upon 60h fasting, M-value in CONy de-
creased from 7.1±1.6 to 3.2±0.6 μmol/kg/min (p<0.05) and mitochondrial
oxidative capacity was reduced by ~19% (p<0.05) paralleled by strongly
elevated circulating free-fatty acids and BCAA.

Conclusion: BCAA negatively associates with key metabolic parameters
in older, obese and T2DM subjects. These associations, however, are not
found in young, lean participants. In patients with T2DM a blunted
insulin-suppressed proteolysis of BCAA could partly underlie elevated
fasting BCAA levels. Our results suggest a pivotal role for a defective
BCAA metabolism in insulin resistant, older people.
Clinical Trial Registration Number: NTR4181
Supported by: EFSD/Lilly programme and NWO VENI grant
Disclosure:E. Phielix: Grants; EFSD/Lilly Programme and the NWO
VENI grant 016.136.132.
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Mitochondrial ND2 gene mutation in complex I of the respiratory
chain - ROS generation, liver steatosis and induction of mitoprotective
effects in the course of aging
M. Wietzke, E. Meyer, J. Niemann, S. Baltrusch, M. Tiedge;
Institute of Medical Biochemistry, University of Rostock, Germany.

Background and aims: The mitochondrial genome of the diabetes-
resistant B6-mtALR mouse strain is characterized by a mtDNA encoded
Nd2 mutation in complex I of the respiratory chain. OXPHOS mutations
in liver and beta cells are linked to obesity, liver steatosis and diabetes.
Therefore, we investigated ROS production, antioxidative defense and
metabolic key regulators in correlation with fat accumulation in liver
and beta cell mass adaptation in conplastic B6-mtALR mice compared
to B6-mtAKR control strain.
Materials and methods: Conplastic B6-mtAKR (AKR) and B6-mtALR
(ALR) mice were monitored over a period of 2 years. Liver and pancreas
samples were collected at the age of 3, 6, 9, 12, 18 and 24 months. Gene
expression of antioxidative enzymes and UCP2 were quantified by real-
time RT-PCR analysis and protein expression by Western blot analysis.
ROS production was measured by the MitoSOX assay. Liver steatosis
was scored by staining with OilRedO and HE. The beta cell mass was
quantified by computer-assisted fluorescence microscopy.
Results: Blood glucose levels of ALR mice were significantly increased
at the age of 3 months compared to the AKR control strain (7.3 vs. 5.6
mmol/l, p<0.01). The ALR strain showed lower fat accumulation in liver
tissue and decreased beta cell mass in comparison to the AKR control
strain in the course of aging. After a constant decline of ROS production
in liver until the age of 9 month significantly higher amounts of ROS (8
fold, p <0.05) could be detected in ALR mice with progressive aging.
Expression of cytoprotective proteins SOD1, SOD2, catalase, glutathione
peroxidase in liver were higher in ALR mice compared to the control
strain. In particular at juvenile age 3 and 6 months SOD1 and SOD2 were
significantly increased in ALRmice. Also UCP2 expression was elevated
in early and late life in the ALR strain. Interestingly, UCP2 expression
showed a correlation with blood glucose levels in both mouse strains.
Conclusion: The mtND2 mutation in complex I of the respiratory chain
favored ROS production in liver with mitohormetic adaptation of antioxi-
dative enzymes and UCP2. This adaptation protected liver against inflam-
matory steatosis and diabetes until middle age. Thus, mitohormetic adap-
tion proved to be age-dependent and mitoprotective strategies are required
at later age to counteract liver steatosis and development of type 2 diabetes.
Disclosure:M. Wietzke: None.
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Substrate-specific impairment of liver gluconeogenesis and altered
feeding behavior in liver glutamate dehydrogenase knockout mice
M. Karaca, M. Grimaldi, J. Martin-Levilain, P. Maechler;
Cellular Physiology and Metabolism, University of Geneva, Switzerland.

Background and aims: Glutamate dehydrogenase (GDH, encoded
by Glud1 gene) is mainly expressed in the liver, kidney, beta-cells,
and the brain. This mitochondrial enzyme catalyzes the reversible
oxidative deamination of glutamate to alpha-ketoglutarate and am-
monia, although direction of the predominant flux is tissue-depen-
dent, reflecting its organ-specificity. In the liver, GDH is of major
importance for ammonia detoxification through nitrogen metabo-
lism and urea synthesis. Hepatic GDH is also involved in the me-
tabolism of most amino acids, in particular glutamine (Gln) and
alanine (Ala) being transported from skeletal muscles during pe-
riods of active gluconeogenesis. The importance of GDH activity is
witnessed by the severity of disorders where GDH function is in-
appropriate, such as hyperinsulinemia/hyperammonemia syndrome.
Here, we have generated inducible liver-specific GDH knockout
mice (Hep-Glud1-/-) to investigate consequences of the lack of he-
patic GDH on metabolic homeostasis in basal and energy challeng-
ing conditions.
Materials andmethods:The in vivo deletion of GDH in hepatocytes was
induced at 8 weeks of age by subcutaneous implantation of tamoxifen
pellets in Glud1lox/lox mice carrying the Albumin-Cre-ERT2 construct.
Metabolic responses were investigated by ip challenges (glucose, pyru-
vate (Pyr), Gln, Ala), by monitoring in metabolic cages and EchoMRI, by
measurements of amino acids by HPLC andmetabolites by commercially
available kits.
Results: Three weeks after in vivo induction of recombination by
tamoxifen, deletion was successful and specific for the liver in
Hep-Glud1-/- mice (<5% remaining of immunoreactive GDH),
GDH being preserved in non-hepatic tissues. We also observed ab-
rogation of GDH enzymatic activity in liver homogenates (-67%,
p<0.01). Immunohistochemical analyses of Hep-Glud1-/- livers did
not show morphological abnormalities. IP glucose tolerance tests
revealed normal glucose homeostasis in Hep-Glud1-/- mice upon
standard conditions and both body weight and fat/lean mass ratio
were similar between control and Hep-Glud1-/- mice. Remarkably,
the food intake profile was changed by the absence of liver GDH,
knockout animals exhibiting a shift in the circadian rhythm of feed-
ing. Moreover, lipids were favored over carbohydrates as energy fuel
in Hep-Glud1-/- mice. Finally, we tested the gluconeogenic capacity
of Hep-Glud1-/- mice in response to substrates specific for situation
of energy imbalance, such as fasting, i.e. Gln and Ala. Control mice
increased glycemia in response to both Gln and Ala challenge.
However, the Ala response was abrogated in Hep-Glud1-/- mice,
while the gluconeogenic capacity of its deaminated product Pyr
was preserved. These data were validated in vitro on isolated prima-
ry hepatocytes. Indeed, contrary to controls, knockout hepatocytes
were not able to increase neither ammonia production nor glucose
output in response to Ala, while the Gln and Pyr responses were
preserved. Moreover, plasma amino acids quantification revealed
increased Gln and decreased Ala levels in fed Hep-Glud1-/- mice
when compared with controls.
Conclusion: Liver-specific GDH deletion induced substrate-specific im-
pairment of liver gluconeogenesis, higher lipid consumption, and a shift
in the circadian rhythm of feeding. These results highlight the central role
of hepatic GDH in energy metabolism.
Supported by: SNSF and Fondation Gertrude von Meissner
Disclosure:M. Karaca: None.
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Diets high in glucose and fructose alter intestinal short-chain fatty
acid in mice: implications for fatty liver and type 2 diabetes
development
J.C.P. Silva1, M. Mota1, C. Nogueira1, F.O. Martins2, T. Gonçalves1, A.
Gil3, J. Jones1,4;
1CNC.IBILI, University of Coimbra, 2Chronic Diseases Research Center,
NOVA Medical School/Faculdade de Ciências Médicas, Universidade
Nova de Lisboa, 3CICECO, University of Aveiro, 4APDP-Diabetes
Portugal Education and Research Center (APDP-ERC), Lisboa, Portugal.

Background and aims:High consumption of refined sugar is implicated
in the current epidemics of non-alcoholic fatty liver disease (NAFLD) and
Type 2 diabetes (T2D). The fructose component of sugar is considered to
be more harmful to the liver than its glucose counterpart since its metab-
olism is poorly controlled resulting in possible energy deficits as well as
high carbon inflows into glycolysis and lipogenesis. Fructose and glucose
can also be metabolized by both intestinal microflora and enterocytes, but
the effects of high intake of either sugar onmicrobial fermentation activity
and microflora-enterocyte dysbiosis - processes that may also play signif-
icant roles in NAFLD and T2D pathogenesis, are not known.
Materials and methods: To assess the effects of high dietary levels of
refined sugars on intestinal microbial activity and populations and to
determine if fructose and glucose promoted different effects on these
parameters, we compared three groups of mice over a 10 week feeding
period: the first group fed with a diet where fructose was the sole carbo-
hydrate supplying 60% of total calories (FRU), the second group fed a
corresponding diet with glucose as the sole carbohydrate (GLU), and the
third fed with normal chow (NC). Intestinal metabolites and bacterial
species were assessed from periodic 1H NMR and qPCR analyses of
feces.
Results: The ratio of Enterobacteria/Lactobacillus is a marker of intestinal
health and we observed that there was no significant alteration in this
parameter between the three diets. However, we observed significant
differences in fecal metabolites between FRU, GLU and CTRL. Fecal
short chain fatty acids (SCFA), which are generated by bacterial fermen-
tation and are important substrates and signalling molecules for both
intestine and liver, showed significant changes between FRU, GLU and
NC. Specifically, both FRU and GLU had lower levels of butyrate and
higher amounts of acetate and formate compared to NC. Feces of FRU
mice also had high levels of unmetabolized fructose indicative of fructose
malabsorption.
Conclusion: Mice that were fed with diets where glucose and fructose
were the sole carbohydrates did not show significant alterations in intes-
tinal microflora composition relative to normal-chow fed animals, but did
reveal significant differences in SCFA fermentation metabolites. Most
notably, the observed depletion of butyrate relative to other SCFA in
fructose and glucose-fed mice may promote a reduction in intestinal bar-
rier function and increased exposure of liver and visceral fat to proinflam-
matory agents. Diet-induced changes in gut fermentation products can
occur in the absence of significant changes in microflora species
distributions.
Supported by: FCT PhD grant (SFRHBD/90259/2012)/(EXCL-DTP-
PIC-0069-2012)
Disclosure: J.C.P. Silva: None.
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A chemically modified GIP-Xenin hybrid peptide restores GIP sen-
sitivity, enhances beta cell function and improves glucose homeostasis
in high fat fed mice
V.A. Gault, A. Hasib, T. Ng, V. Parthsarathy, P.R. Flatt, N. Irwin;
School of Biomedical Sciences, University of Ulster, Coleraine, UK.

Background and aims: GIP and xenin are regulatory gut hormones
secreted from enteroendocrine K-cells that exert important effects on
glucose homeostasis, insulin secretion and energy regulation. In ad-
dition, xenin potentiates biological actions of GIP, which are known
to be diminished in type 2 diabetes mellitus. In the present study we
evaluated the biological efficacy and therapeutic utility of a novel
GIP-Xenin hybrid peptide (GIP-XEN). GIP-XEN was engineered to
combine insulin-releasing actions of GIP with satiety and GIP-
potentiating effects of xenin within a single molecule and tested
against parent peptides.
Materials and methods: GIP-XEN was synthesised by linking aa
residues 1-14 of GIP with aa residues 18-25 of xenin (xenin-8).
Additionally, L-Ala at position 2 in GIP was substituted with D-
Ala and Lys and Arg residues at positions 21 and 22, respectively
in xenin-8 were substituted with Gln aa residues to confer stabil-
ity. GIP-XEN was incubated (0-12 h) with DPP4 (5 mU; n=3) to
confirm enzyme stability and BRIN-BD11 cells to evaluate acute
insulin secretion (n=8). Acute and persistent effects of GIP-XEN
on cumulative food intake, glucose and insulin concentrations
were examined in lean mice (n=8). For long-term in vivo studies,
groups of HF mice (n=8) received twice-daily injections (09:30
and 17:30 hr) of saline vehicle or test peptides (each at 25
nmol/kg; ip) for 21 days. Energy intake, body weight, circulating
glucose and insulin concentrations were measured at regular inter-
vals. Glucose tolerance (18 mmol/kg; ip), biological response to
GIP (25 nmol/kg; ip) and insulin sensitivity (15 U/kg; ip) together
with pancreatic islet histology were performed at the end of the
study.
Results: GIP-XEN was resistant to DPP4 for up to 12 hr and
significantly (P<0.05-P<0.001) enhanced insulin secretion from
BRIN-BD11 cells at 5.6 and 16.7 mmol/l glucose concentrations.
Acute injection of GIP-XEN in combination with glucose signifi-
cantly (P<0.05) lowered glucose and increased insulin concentra-
tions in lean mice with a protracted response for up to 4 hours
(P<0.05). GIP-XEN elicited appetite suppressive effects (P<0.05
to P<0.01) particularly at elevated doses. Twice-daily administra-
tion of GIP-XEN for 21 days to HF mice returned circulating
glucose concentrations to levels similar to lean controls (P<0.05-
P<0.01). There was no significant effect of GIP-XEN on body
weight, energy intake or circulating insulin concentrations.
However, glucose tolerance (P<0.05) and insulin sensitivity
(P<0.001) were improved by GIP-XEN treatment. Interestingly,
GIP-mediated glucose-lowering and insulin-releasing effects were
substantially (P<0.05-P<0.001) improved by GIP-XEN treatment.
Pancreatic islet (P<0.001) and beta-cell (P<0.001) area, as well as
pancreatic insulin content (P<0.01) were augmented in GIP-XEN
treated mice.
Conclusion: In summary, GIP-XEN has an impressive profile of ben-
eficial metabolic effects, including improvements of glucose toler-
ance, insulin sensitivity, pancreatic islet morphology and augmenta-
tion of biological action of GIP in HF mice. This highlights clear
potential of GIP-Xenin hybrid based approach to treatment of type 2
diabetes mellitus.
Supported by: EFSD/SANOFI
Disclosure:V.A. Gault: None.
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Duodenal GLP-1 signalling regulates hepatic glucose production
through PKC-δ-dependent neurocircuitry
Y. Lai1, L. Li1, G. Yang2;
1Key Laboratory of Diagnostic Medicine (Ministry of Education) and
Department of Clinical Biochemistry, College of Laboratory Medicine,
2Department of Endocrinology, The Second Affiliated Hospital,
Chongqing Medical University, Chongqing, China.

Background and aims: Intestinal glucagon-like peptide-1 (GLP-1) is a
hormone that stimulates insulin secretion and acts as a neuropeptide to
control glucose homeostasis, but little is known whether intestinal GLP-1
has any effect in the control of hepatic glucose production(HGP). The
present study was designed to explore it.
Materials and methods:We first established the model of intraduodenal
GLP-1 infusion in normal-chow-diet rat to determined its role on HGP
and detected with GLP-1R-immunoreactivity whether GLP-1 Receptors
is expressed in rat duodenum. We then performed pharmacological inhi-
bition of GLP-1 Receptors to disrupt the effect of duodenal GLP-1 on
HGP. We further examine whether gut GLP-1 lowers glucose production
through a neuronal network, we co-infused the GLP-1 with the local
anesthetic tetracaine into the duodenum or co-administration of MK-
801, a NMDA receptor blocker to inhibited the NMDA receptors-
mediated neuronal transmission in the NTS, or surgical transection of
the hepatic vagus nerve and evaluated the impact on changes in glucose
kinetics during pancreatic-euglycemic clamps in rats in vivo. Moreover,
in order to explore duodenal GLP-1 -dependent mechanisms, we evalu-
ated the role of duodenal PKC-δ. We first administered GLP-1 into the gut
of rats and examined PKC-δ activation in the mucosal layer of the duo-
denum. Then we inhibited duodenal mucosal PKC-δ via intraduodenal
coinfusion of GLP-1 with the PKC-δ inhibitor rottlerin to investigated
whether duodenal mucosal PKC-δ activation is required for duodenal
GLP-1 signaling to regulate glucose metabolism.
Results: Here we found that intraduodenal infusion of GLP-1 activated
duodenal PKC-δ, lowered HGP, and was accompanied by a decrease in
hepatic expression of gluconeogenic enzymes and an increase in hepatic
insulin signaling in rats. However, gut coinfusion of either the GLP-1
receptor antagonist Ex-9, or the PKC-δ inhibitor rottlerin with GLP-1
negated the ability of gut GLP-1 to lower HGP and to increase hepatic
insulin signaling during clamps. The metabolic and molecular signal ef-
fects of duodenal GLP-1 were also negated by coinfusion with tetracaine,
pharmacologic inhibition of N-methyl-D-aspartate receptors within the
dorsalvagal complex, or hepatic vagotomy in rats.
Conclusion:Our data show that a rise in intestinal GLP-1 activates GLP-
1 receptors and stimulates duodenal mucosal PKC-δ activation triggering
a gut-brain-liver neuronal axis which lowers glucose production in normal
rodents. There is a neural glucoregulatory function of gut GLP-1
signaling.
Supported by: NSFC (81270913, 81470045 and 81570752) and grants
from Astrazeneca China
Disclosure:Y. Lai: None.
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A novel exendin-xenin fusion peptide substantially improves weight
loss and metabolic control in high fat fed mice
N. Irwin1, M.T. Ng2, A. Hasib2, P.R. Flatt2, V.A. Gault2;
1School of Pharmacy and Pharmaceutical Sciences, 2School of
Biomedical Sciences, Ulster University, Coleraine, UK.

Background and aims: Clinical improvements in weight loss and met-
abolic control are not as impressive as first hoped with receptor specific
GLP-1 mimetics. Xenin-8 is the C-terminal octapeptide of xenin-25
which is released from intestinal K-cells and exhibits antihyperglycaemic
and satiety actions. The present study evaluated the biological efficacy
and therapeutic utility of a novel Exendin-xenin-8 fusion peptide (EXE-
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XEN). EXE-XEN was engineered to enhance the recognised antidiabetic
actions of GLP-1, using a single molecule.
Materials and methods: EXE-XEN was synthesised by linking residues
1-28 of exendin-4 with residues of xenin-8. Additionally, Lys and Arg
residues at positions 31 and 32, in the xenin-8 region of EXE-XEN, were
substituted with Gln. EXE-XENwas incubated (0-6 h) with fasted plasma
(n=4) to confirm enzyme stability and BRIN-BD11 cells to evaluate
insulinotropic activity (n=8). Acute and persistent effects of EXE-XEN
on cumulative food intake, glucose and insulin concentrations were ex-
amined in lean mice (n=8). High fat fed (HFF) mice (n=8) were used to
evaluate chronic effects of peptides (25 nmol/kg; ip) using a twice-daily
injection regimen (09:30 and 17:30 hr) over a 21 day period. Energy
intake, body weight, circulating glucose and insulin concentrations were
measured at regular intervals. Oral glucose tolerance (18 mmol/kg), met-
abolic response to GIP (25 nmol/kg; ip), insulin sensitivity (15 U/kg; ip)
and aspects of metabolic rate were determined. Terminal plasma lipid,
glucagon and amylase activity were also assessed.
Results: EXE-XEN was resistant to plasma degradation and significantly
(P<0.001) enhanced insulin secretion from BRIN-BD11 cells at 5.6
mmol/l glucose. Acute injection of EXE-XEN in combination with glu-
cose significantly (P<0.001) lowered glucose and increased insulin con-
centrations in mice. Prominent (P<0.05) antihyperglycaemic effects were
still evident 8 hours post-injection. EXE-XEN also possessed impressive
(P<0.05) appetite suppressive effects at a dose of 25 nmol/kg. Twice-daily
administration of exendin-4 or EXE-XEN for 21 days to HFF mice sig-
nificantly (P<0.05) enhanced percentage body weight loss. Both treat-
ments returned non-fasting glucose concentrations similar levels as lean
controls, with EXE-XEN possessing clear superiority. Unlike exendin-4,
EXE-XEN significantly (P<0.05 to P<0.01) increased insulin concentra-
tions during the entire 21 day period. There was no effect of either treat-
ment regimen on energy intake. However, oral glucose tolerance was
improved (P<0.05) with EXE-XEN, but not exendin-4, treatment.
Similarly, GIP-mediated glucose-lowering and insulin-releasing effects
were substantially (P<0.05-P<0.01; respectively) augmented only by
EXE-XEN. Insulin sensitivity was enhanced (P<0.05) in both groups,
and neither treatment altered metabolic rate or amylase activity. Plasma
glucagon concentrations were reduced (P<0.05) by exendin-4 and EXE-
XEN, and total cholesterol levels were lower (P<0.05) in the EXE-XEN
treated group of mice.
Conclusion: EXE-XEN displays an impressive array of beneficial anti-
diabetic effects in HFF mice, which was superior to exendin-4. This
highlights clear potential of fusion peptides based on GLP-1 and xenin
as a suitable approach for the treatment of type 2 diabetes.
Supported by: EFSD/GSK
Disclosure:N. Irwin: None.
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Exaggerated postprandial GLP-1 secretion after Roux-en-Y gastric
bypass is highest after glucose compared with fat and protein
ingestion
C.Z. Jensen1,2, K.N. Bojsen-Møller1,2, M.S. Svane1,2, L.M. Holst1, K.
Hermansen3, J.J. Holst2, S. Madsbad1,2;
1Department of Endocrinology, Copenhagen University Hospital
Hvidovre, 2Novo Nordisk Foundation Center for Basic Metabolic
Research/Department of Biomedical Sciences, University of
Copenhagen, 3Department of Endocrinology and Internal Medicine,
Aarhus University Hospital, Denmark.

Background and aims: Roux-en-Y gastric bypass (RYGB) leads to exag-
gerated postprandial secretion of glucagon-like peptide-1 (GLP-1). The
mechanisms behind this enhanced GLP-1 secretion remain poorly under-
stood, including the relative contribution from the individualmacronutrients.
Our primary aim was to investigate GLP-1 secretion following isocaloric
amounts of glucose, fat and protein in RYGB-operated subjects and second-
ly to compare with responses in matched non-surgical controls (CON).

Materials and methods: 10 RYGB-operated subjects (3.7 ± 0.4, mean ±
SEM, years post-RYGB) and 7 controls (CON) were included and
matched on age (RYGB 46 ± 2.0 vs CON 44 ± 3.4 yrs, p=0.60), BMI
(RYGB: 33.6 ± 1.5 vs CON: 32.0 ± 0.7 kg/m2, p=0.39) and sex (M:F)
(RYGB 3:7 vs CON 2:5, P = 0.95). In randomized order, on 3 separate
experimental days, subjects underwent 4-h isocaloric liquid meal-tests
containing >90E% of either protein (53 g whey protein), fat (26 g butter)
or glucose (50 g) dispersed in 200ml water with 4 g of bouillon. TheGLP-
1 response was evaluated as incremental area above baseline (iAUC), 0-
240 minutes.
Results: In the RYGB subjects, GLP-1 secretion was comparable after fat
and protein ingestion (iAUCGLP-1: fat 1819.0 ± 272.9 vs protein 1972.6
± 394.6 pmol/l*min, p = 0.97), while glucose ingestion increased GLP-1
secretion more than 2-fold (iAUC GLP-1: glucose 4425.8 ± 930.1, p <
0.01 compared with both fat and protein). In CON subjects, GLP-1 secre-
tion was also similar after fat and protein ingestion (iAUC GLP-1: fat
1144.4 ± 196.2 vs protein 1005.2 ± 200.9 pmol/l*min, p=0.77), but in
contrast, glucose resulted in a lower secretion (iAUC GLP-1: glucose:
460.2 ± 197.4 pmol/l*min, p<0.05 compared with both fat and protein).
Thus, RYGB subjects displayed an almost 10-fold higher GLP-1 secre-
tion in response to glucose compared with CON (p<0.01), while protein
(p=0.06) and fat (p=0.05) elicited 1.5-2 fold higher GLP-1 responses in
RYGB compared with CON subjects.
Conclusion: Postprandial GLP-1 secretion after RYGB depends on
the ingested macronutrients and is markedly higher after glucose com-
pared with fat and protein ingestion. Compared to non-surgical con-
trols, postprandial GLP-1 secretion is slightly enhanced after fat and
protein ingestion, but almost 10-fold higher in response to glucose.
The results support the importance of the direct delivery of especially
glucose to the intestinal L cells for the exaggerated GLP-1 response
after RYGB surgery.
Clinical Trial Registration Number: NCT02372526
Supported by: The Danish Council for Independent Research
Disclosure:C.Z. Jensen: Grants; The Danish Council for Independent
Research.
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Estrogens protect against type 2 diabetes by increasing glucagon-like
peptide-1 secretion from L cells and alpha cells
S. Handgraaf, R. Dusaulcy, F. Visentin, Y. Gosmain, J. Philippe;
Molecular Diabetes Laboratory, Division of Endocrinology, Diabetes,
Hypertension and Nutrition, Geneva, Switzerland.

Background and aims: Over the last years, estrogens and their associat-
ed signaling pathways have known a growing interest, and in particular
regarding their role in metabolism. In fact, clinical and experimental data
highlight their beneficial impact on energy and glucose homeostasis.
Indeed, their administration has been shown to reduce the risk of type 2
diabetes in several animal models but also in humans. This benefit is
partly linked to protective effects on the endocrine pancreas. The aim of
our study is to investigate the impact of estrogen on proglucagon produc-
ing cells, the alpha and L cells.
Materials and methods: In order to characterize the direct impact of
estrogens on proglucagon producing cells, we will use the transgenic
"Gcg-Venus /Rip-Cherry" mouse model, characterized by the specific
expression of Venus in proglucagon producing cells and Cherry in the
insulin producing cells, allowing the isolation of pure cells after sorting by
flow cytometry. To free ourselves from the estrogenic impregnation,
"Venus / Cherry" adult female mice are ovariectomized (ovx), or sham
operated. Next, to identify the direct effects of estrogens on proglucagon
producing cells, α and L cells from one week ovx mice are isolated and
purified by FACS and treated or not during 48h with 17β-estradiol (E2,
10-8M). Then, to confirm this effect in vivo, "Venus / Cherry" adult
female ovx mice receive an administration of 17β-estradiol (E2,
80μg/kg) for 48h.
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Results: As expected, the estrogenic deprivation of one week has an
effect in vivo on glucose homeostasis after 6 hours of fasting. Indeed,
the mice exhibit an altered response to glucose during an OGTT (2g/kg),
with a significant increase in the glycemia’s AUC (+80%, sham vs ovx,
p< 0,05) a week after ovx. This effect is correlated to a decrease in insulin
levels (-23%, p< 0,05) and an increase in glucagon (+37%, p< 0,05).
Furthermore, ovx mice presented a lower GLP-1 secretion in response
to glucose than sham mice (-50%, p< 0,05). Then to determine if E2 has a
direct impact on proglucagon producing cells, we isolated pure α cells, or
realised mixed intestinal cells cultures from the small intestine and treated
them in vitro with E2 10-8M for 48h. The purified α cells showed no
differences in terms of proglucagon expression (mRNA), but we noticed
that estradiol influences de prohormone convertase expressions (pcsk-2 -
40% and pcsk-1 +100%). This is correlated with a decrease in glucagon
biosynthesis, and an increase in GLP-1 . Concordantly we also observed
an increased capacity of α cells to secrete GLP-1, and a decrease in
glucagon’s secretion. Furthermore, E2 treatment in small intestine ex-
plants, raised their GLP-1 secretary capacity (+75%, p< 0,05). Next
in vivo administration of E2 (E2, 80μg/kg/2days) increases pancreatic
insulin content and decreases pancreatic glucagon content. We also deter-
mined on the purified L cells from these mice that E2 increases GLP-1
biosynthesis ( +52%, p< 0,05).
Conclusion:Our results demonstrate that the favorable action of estrogen
on the carbohydrate homeostasis is partly due to its direct effects on
proglucagon cells, by increasing GLP-1 biosynthesis and secretion.
These results open the way to a better understanding of the mechanisms
underlying the protective effects of estrogen for the prevention and treat-
ment of diabetes.
Disclosure:S. Handgraaf: None.
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Up-regulation of selenoprotein P and HIP/PAP mRNAs in hepato-
cytes by intermittent hypoxia via down-regulation of miR-203
T. Uchiyama1,2, H. Ota3, A. Itaya-Hironaka1, R. Shobatake1, A.
Yamauchi1, S. Sakuramoto-Tsuchida1, M. Makino1, H. Kimura3, M.
Takeda2, C. Ohbayashi2, S. Takasawa1;
1Department of Biochemistry, 2Department of Diagnostic Pathology,
3Second Department of Internal Medicine, Nara Medical University,
Kashihara, Japan.

Background and aims: Sleep apnea syndrome (SAS) is characterized by
upper airway narrowing or collapse during sleep that leads to a cessation
of airflow. An apnea and a hypopnea are often accompanied by a drop in
oxygen saturation. Accumulating evidence suggests that recurrent epi-
sodes of oxygen desaturation and reoxygenation (intermittent hypoxia
(IH)), which are typical features of SAS, contribute to the development
of β-cell dysfunction and impaired glucose tolerance. Epidemiological
and clinical evidence postulates that SAS may be a causal factor of type
2 diabetes. We have been investigated the mechanism by which IH in-
duces insulin resistance. We have reported that the mRNA levels of
selenoprotein P (SEPP1), encoding a diabetes-associated hepatokine,
and hepatocarcinoma-intestine-pancreas/pancreatitis-associated protein
(HIP/PAP), encoding a hepatic growth factor for regeneration and prolif-
eration, were significantly increased in human hepatocytes (JHH5, JHH7,
and HepG2 cells) by IH. In the present study, we researched the mecha-
nism by which IH up-regulates the mRNA levels of SEPP1 andHIP/PAP.
Materials and methods: Reporter plasmids were prepared by inserting
the promoter fragments of human SEPP1 (-2989~+10) and HIP/PAP (-
4030~+27) upstream of a firefly luciferase reporter gene in pGL4.17
vector. The reporter plasmids were transfected into human HepG2 hepa-
tocytes and the cells were exposed either to 71 cycles/24 h of IH (5 min
hypoxia (5% CO2•1% O2)/10 min normoxia (5% CO2•21% O2)), mim-
icking hepatocytes of SAS patients, or normoxia for 24 h. After cells were
exposed to IH, cells were lysed and promoter activities were measured.
The levels of microRNA (miR)-203 and mRNAs for DROSHA, DICER,

MCPIP1 and TP63 were measured by real-time RT-PCR. To clarify the
role of miR-203 in SEPP1 and HIP/PAP expression in IH, miR-203
inhibitor and non-specific control RNA (miR-203 inhibitor NC) were
introduced into HepG2 cells just before IH/normoxia exposure, and the
mRNA levels of SEPP1 and HIP/PAP were measured by real-time RT-
PCR.
Results: (1) The promoter activities of SEPP1 and HIP/PAP were not
increased by IH. (2) Target mRNA search of microRNAs using
MicroRNA.org program revealed that both SEPP1 and HIP/PAP
mRNAs have a potential target sequence for miR-203. (3) In fact, the
miR-203 level of IH-treated cells was significantly decreased than that
of normoxia (0.0270±0.02058 fold vs normoxia, P=0.0391). (4) The
mRNA levels of DROSHA, DICER, MCPIP1 and TP63, which are in-
volved in biosynthesis and degradation of microRNAs, were not in-
creased by IH. (5) The IH-induced expression of SEPP1 and HIP/PAP
was abolished by introduction of miR-203 inhibitor but not by miR-203
inhibitor NC.
Conclusion: These results indicate that IH stress down-regulates themiR-
203 level in human hepatocytes and that the levels of SEPP1 and HIP/
PAP mRNAs are increased via the miR-203 mediated mechanism, by
which the decrease in miR-203 results in up-regulation of SEPP1 and
HIP/PAP mRNAs in IH-exposed hepatocytes, leading SAS patients to
insulin resistance/type 2 diabetes.
Disclosure:T. Uchiyama: None.
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Bile acids stimulate secretion of GLP-1 and PYY through activation
of basolateral L-cell GPBAR1 receptors but have no direct effect on
glucagon or insulin secretion
R.E. Kuhre1, N.J. Wewer Albrechtsen1, O. Larsen2, S.L. Jepsen1, A.
Adriaenssens3, F. Reimann3, F.M. Gribble3, R. Albrechtsen4, M.M.
Rosenkilde2, J.J. Holst1;
1Department of Biomedical Sciences and NNF Centre for Basic
Metabolic Research, 2Department of Neuroscience and Pharmacology,
Laboratory for Molecular Pharmacology, University of Copenhagen,
Denmark, 3Institute of Metabolic Science and MRC Metabolic Diseases
Unit, University of Cambridge, UK, 4Department of Biomedical Sciences
and Biotech Research and Innovation Centre (BRIC), University of
Copenhagen, Denmark.

Background and aims: Recent studies show that bile acids affect the
secretion of appetite- andmetabolism-regulating hormones, but details are
lacking.We investigated the effects of bile acids (BAs) on the secretion of
glucagon-like peptide-1 (GLP-1) polypeptide YY (PYY), glucagon and
insulin from isolated perfused rat small intestine or pancreas.
Materials andmethods:Wistar rat small intestine/pancreas were isolated
and perfused with a modified Krebs-Ringer buffer (n=6). Venous effluent
was collected every minute from vena portae and peptide concentrations
measured by radioimmunoassays.
Results: Intra-luminal (1mM) administration of taurodeoxycholate
(TDCA) increased secretion (GLP-1: from 23±1 to 43±3 pM, PYY: 17
±1 to 55±3 pM, both P<0.0001) and luminal instillation of unconjugated
BAs (cholic acid (CA), deoxyCA (DCA) and chenoDCA (CDCA), all
1mM) resulted in comparable GLP-1 and PYY responses (P<0.001 com-
pared to baseline). The bile acid sequestrant cholesevelam eliminated the
GLP-1 and PYY response to luminal BAs (CA, DCA and CDCA in both
unconjugated, glycine- and taurine-conjugated forms: 1 mM each).
Conjugated BAs (TDCA) depended on absorption via the apical-bile acid
transporter (ASBT) to stimulate GLP-1 and PYY secretion, whereas spe-
cific inhibition of ASBT neither affected absorption of nor the GLP-1/
PYY response to the mixture of (lipophilic) unconjugated BAs.
Depolarization generated by sodium-coupling of ASBT-mediated uptake
of conjugated BAs did not contribute to the secretory GLP-1 and PYY
response to TDCA, as blockage of voltage-gated calcium channels had no
effect. Therefore, BAs stimulate GLP-1 and PYY secretion secondary to
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intestinal absorption, supposedly by direct activation of the Gαs-linked
G-protein-bile-acid receptor 1 (GPBAR1), which we here show
immunhistochemically to localize basolaterally in GLP-1 producing cells
in mouse and rat small intestine and to be expressed in isolated murine L-
cells. Supporting this, intra-arterial infusion of a poorly absorbable
GPBAR1 agonist (1μM) robustly stimulated the secretion of GLP-1/
PYY, whereas intra-luminal infusion (10μM) was ineffective. In contrast
to intestinal L-cells, GPBAR1 mRNA was only expressed at very low
levels in murine α- and β-cells. While both DCA and CDCA activated
human and rat GPBAR1 (cAMP) heterologously expressed in COS7-
cells independent of conjugation, all tested bile acids (CA, DCA,
CDCA un- or glycine-/taurine conjugated at 0.1 mM) failed to illicit
glucagon or insulin secretory responses in perfused rat pancreas either
at 3.5 or 10 mM glucose.
Conclusion: BAs stimulate GLP-1 and PYY secretion through
basolateral GPBAR1 activation, but have no direct effect on glucagon
or insulin secretion. Thus, GPBAR1 is an attractive pharmacologic target
for enhancing the secretion of GLP-1 and PYY with a view to treat type-
2-diabetes and obesity.
Supported by: NNF Centre for Basic Metabolic Reseach and Full4health
Disclosure:R.E. Kuhre: None.
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Beta cell deficient mouse models reveal that glucose and KATP chan-
nel blockers control glucagon secretion independently of beta cell
derived paracrine factor
H. Chae1, B.K. Lai1, A. Gómez-Ruiz1, N. Antoine1, P.L. Herrera2, P.
Gilon1;
1Université Catholique de Louvain, Brussels, Belgium, 2University of
Geneva Faculty of Medicine, Geneva, Switzerland.

Background and aims: The mechanisms by which glucose (G) controls
glucagon release by pancreatic α-cells are still unclear. In particular, it is
highly disputed whether glucagon secretion is inhibited by a paracrine
factor released by β-cells. We therefore assessed this issue using trans-
genic mouse models with major β-cell ablation.
Materials and methods: The effect of G, tolbutamide (Tolb) and insulin
were tested on insulin and glucagon secretion of the in situ perfused
pancreas of several mouse models. Two mouse models with major β-
cell ablation were generated. The RipCre/DTR model, characterized by
conditional ablation, was obtained by crossing RIP-Cre mice (RIP: rat
insulin promoter) with Rosa26-LoxP-STOP-LoxP-DTR mice. These
mice harbor the diphtheria toxin receptor (DTR) specifically in β-cells.
Ablation of β-cells was induced at adult stage by injection of diphtheria
toxin (DT, 500 ng/mouse, 2 injections 2 consecutive days). Overt hyper-
glycemia (400 to ≥600 mg/dl) was induced 2 days after the first injection.
Seven days after the first injection (5 to 6 days of hyperglycemia), one
group of mice was used for perfusion. The other group was transplanted
with normal islets to normalize their glycemia (≤200mg/dl) and perfusion
of their pancreas was performed 3 weeks later. A model of constitutiveβ-
cell ablation was also used (RIPCre/DTA). It was obtained by crossing
RIP-Cre mice with Rosa26-LoxP-STOP-LoxP-DTAmice. Because the A
subunit of diphtheria toxin (DTA) is expressed as soon as RIP is activated,
these mice were diabetic from birth (glycemia ≥400 mg/dl). They were
made normoglycemic (glycemia ≤200 mg/dl) by transplantation of nor-
mal islets at time of weaning (1.5-month-old) and the perfusion experi-
ments were performed 1.5months later. Three control mousemodels were
used which have normal β-cells: RipCre/DTR mice not injected with DT,
Rosa26-LoxP-STOP-LoxP-DTA mice, and C57Bl6 mice.
Results: In control mice, insulin secretion was stimulated by a rise of [G]
of the medium from 1 (G1) to 7 mM (G7), or by the addition of the KATP

channel blocker Tolb (500 μM) to a medium containing G1. By contrast,
glucagon release was inhibited by 65-80% byG7 and by 70-80% by Tolb.
In all models of β-cell ablation, insulin secretion was undetectable.
However, glucagon release was inhibited by G7 and Tolb to the same

extent as in control models. No major difference of glucagon secretion
was observed in normoglycemic or hyperglycemic mice. These results
suggest that glucose and Tolb can control glucagon release independently
of a paracrine factor released from β-cells, and that the control of gluca-
gon secretion is not altered by hyperglycemia lasting 5 to 6 days. We also
tested the effect of insulin (100 nM) on glucagon release. The acute
application of insulin inhibited glucagon release by 25-35% in control
mice and by 15-35% in β-cell deficient models. The inhibition was thus
smaller than that elicited by G7 and Tolb. Other experiments showed that
the continuous presence of insulin did not affect the amplitude of the
glucagonostatic effect of G7 and Tolb, suggesting that both agents act
independently of insulin.
Conclusion: The control of glucagon release by G and KATP channel
closers does not involve a paracrine factor released by β-cells. It is not
altered by short-term hyperglycemia. High insulin concentrations induce
however a slight glucagonostatic effect.
Supported by: FNRS, ARC and EFSD/Boehringer-Ingelheim
Disclosure:H. Chae: None.

Diabetologia (2016) 59 (Suppl 1):S1–S581S256



PS 036 New insights into beta cell
function

535
Free fatty acids amplify basal secretion of both glucagon and insulin
from isolated human islets at normoglycaemia via metabolic and
FFAR1 dependent mechanism
H. Kristinsson, E. Sargsyan, P. Bergsten;
Medical Cell Biology, Uppsala University, Sweden.

Background and aims: In obesity the elevation of basal insulin secretion
has been linked to high plasma concentrations of free fatty acids (FFAs).
In addition, glucagon levels are often elevated in these subjects, which is
counterproductive and detrimental for glucose control. Long chain FFAs
interact with the free fatty acid receptor 1 (FFAR1) on alpha and beta-cells
and influence both insulin and glucagon secretion. However, less is
known about how it affects glucagon secretion.
Materials and methods: Human islets were cultured for different time
periods at 5,5 mM glucose in CMRLmedia. Islets were treated with long-
chain fatty acid (0,5 mM palmitate, 0,5% bovine serum albumin), with
and without pharmacological (ANT203, ANT825) and transcript inhibi-
tion (lentiviral particle shRNA) of FFAR1. Insulin, glucagon and somato-
statin secretion were measured at different time intervals during 48 hour
culture. To assess the metabolic effects of the fatty acid, islet oxygen
consumption was also measured during palmitate exposure with andwith-
out pharmacological inhibition of FFAR1 and fatty acid beta-oxidation
(etomoxir).
Results: Insulin secretion was enhanced during fatty acid treatment at
5.5 mM glucose and increased further with culture time. FFAR1 inhibi-
tion lowered insulin secretion by up to 50%. Glucagon and somatostatin
secretion was also elevated during culture and the increase was in part
dependent on FFAR1 and in part on fatty acid metabolism. In the absence
of fatty acid palmitate, both agonist and antagonists to the receptor had no
statistically significant effect on hormone secretion. Mitochondrial oxy-
gen consumption was amplified in islets during palmitate exposure and
was reduced by the FFAR1 antagonist as well as by inhibitor of fatty acid
beta-oxidation etomoxir.
Conclusion:We conclude that FFAs are regulators of not only insulin but
also glucagon and somatostatin secretion at fasting glucose concentrations
and that FFAR1 is crucial in this effect. This implies that the effect of
FFAR1 on hormone secretion is not glucose dependent as previously
reported but rather fuel substrate dependent. We propose that the natural
ligands of FFAR1 can via their dual role as receptor activators and fuel
metabolites amplify basal pancreatic islet hormone release.
Supported by: EU FP7/2007-2013
Disclosure:H. Kristinsson: None.

536
Endoplasmatic reticulum stress and beta cells functionality: the role
of ERO1LB
D. Amadio, C. Ämmälä, F. Chimienti;
Bioscience Diabetes, CVMD, AstraZeneca, Mölndal, Sweden.

Background and aims:Mammals have two genes encoding homologues
of the endoplasmic reticulum (ER) disulfide oxidase ERO1 (ER
oxidoreductin 1), ERO1a and ERO1b (ERO1LB). ERO1LB, whose ex-
pression is highly enriched in pancreatic beta-cells, contributes to proin-
sulin oxidative folding by reoxidizing PDI (protein disulfide isomerase) to
sustain disulfide bond formation. . Chronic ER stress conditions, chemical
or physiological, can induce severe loss of ER folding capacity and lead to
an accumulation of misfolded/unfolded proteins, and eventually compro-
mise beta cell function, including insulin production and secretion, con-
tributing to type 2 diabetes development. Here we investigated the

potential role of ERO1LB in responding to ER-stress and its capacity to
protect against beta-cells loss of function.
Materials andmethods: By using a combination of biochemical, molec-
ular biology and immunofluorescent techniques we explored the subcel-
lular distribution and the functional role of ERO1LB protein in a mouse
beta-cell line (MIN6) by using overexpression and silencing approaches.
Results:We characterized ERO1LB subcellular localization in basal and
under ER-stress induced by high palmitate and observed a change in
ERO1LB clustering treatment that clearly show the formation of ER-
subcompartment enriched in proteins with folding activity, including
ERO1LB. We assayed ERO1LB effects on ER calcium levels and ER
protein folding capacity in order to elucidate its effect on subcellular
functions. We also investigated at functional level how ERO1LB affects
glucose-stimulated insulin secretion. Upon palmitate induced ER-stress
we observed a decreased insulin folding capacity resulting in an increased
proinsulin/insulin ratio, an effect typical of stressed beta cells.
Interestingly, we showed the ability of ERO1LB to rescue insulin folding
capacity in the palmitate induced ER-stress model. Moreover, we looked
at the molecular mechanisms that allow ERO1LB to regulate the UPR
(unfolded protein response) necessary to prevent ER-stress driven beta-
cell death, elucidating the signaling pathways involved in the UPR re-
sponse triggered by ERO1LB.
Conclusion: Our data strongly indicate the involvement of ERO1LB in
preventing unresolvable ER stress in beta cells and, remarkably, its ability
to rescue beta-cells from ER-stress induced loss of function.These find-
ings suggest ERO1LB as an attractive novel candidate target for the treat-
ment of type 2 diabetes.
Disclosure:D. Amadio: None.
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Pancreatic stellate cells express insulin receptor (IR) and IGF-1 re-
ceptor (IGF-1R) on the cell surface: implication for pancreatic
fibrogenesis in type 2 diabetes
X. Zhu1, C. Wu1, R. Waldron2,3, A. Lugea2,3, S. Pandol2,3, L. Li1;
1Southeast University, Nanjing, China, 2Cedars-Sinai Medical Center, 3VA
Greater Los Angeles Healthcare System, University of California, USA.

Background and aims: In type 2 diabetes, a large number of studies have
focused on the impact of the elevated levels of glucose and insulin on
pancreatic islet cells. However, very few studies have addressed effects of
high glucose and insulin on activation of pancreatic stellate cells (PSCs),
which plays a central role in fibrogenesis associated with pancreatitis and
pancreatic cancer. The aim of this study was to investigate whether the
islet-specific environment represented by hyperglycemia and
hyperinsulinemia had additive effects on PSCs activation and the
insulin/insulin-like growth factor 1(IGF-1) receptor signaling pathways.
Materials and methods: In primary mouse PSC and a novel immortal-
ized mouse pancreatic stellate cell line (imPSC), cells were stimulated
with high glucose and insulin, either individually or concomitantly. We
determined the expression of insulin/IGF-1 receptors and signaling path-
way components, analyzed their operation as profibrotic and/or prolifer-
ative pathways and assessed the potential contributions of PSCs to a
fibrogenic microenvironment.
Results: Immunofluorescence showed PSCs express insulin receptor (IR)
and IGF-1 receptor (IGF-1R) on the cell surface of PSC. The amount of
IR/IGF-1R expression on the cell surface is different from cell to cell.
Insulin dose dependently enhanced tyrosine phosphorylation of IR/IGF-
1R at specific autophosphorylation sites, and lead to the activation of its
downstream MAPK, PI3K/AKT/mTOR/p70S6K and AKT/FOXO1 sig-
naling pathway in PSC. The stimulation of high glucose (25 mM) and/or
insulin (100 nM) induced PSC activation, ECMproduction and galectin-3
expression, insulin stimulation was more potent. Treatment with high
glucose combined with insulin was more effective than high glucose or
insulin treatments by themselves. Results in immortalized mouse PSC
were in accordance with primary mouse PSC.
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Conclusion: Our data show that in type 2 diabetes, hyperglycemia and
hyperinsulinmia are two crucial mitogenic factors to activate PSCs.
Abnormalities in insulin/IGF receptor signaling network and increased
ECM production may be involved in development and progression of
pancreatic fibrosis.
Disclosure:X. Zhu: None.
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Role of micu2 in metabolite induced stimulus secretion coupling in
pancreatic beta cells
N. Vishnu, D. Nicholls, H. Mulder;
Unit of Molecular Metabolism, Lund University, Malmö, Sweden.

Background and aims: One of the main challenges in understanding the
progression of type 2 diabetes (T2D) is to decipher the exact role of mito-
chondrial calcium in regulating stimulus-secretion coupling in the pancreatic
β-cells. Mitochondrial Calcium Uptake 2 (MICU2) was recently identified
as a subunit of mitochondrial calcium uptake (MCU)-complex in mouse
liver, the function of which in pancreatic β-cells has not yet been investi-
gated. Given the important role of mitochondrial calcium inβ-cell stimulus-
secretion coupling, metabolic characterization of MICU2 should therefore
lead to better appreciation of the role the MCU-complex and mitochondrial
calcium signaling play in β-cells. We specifically aimed to functionally
characterize MICU2 in rodent insulin-producing cell lines (832/12).
Materials and methods: Standard assays of insulin secretion, mitochon-
drial respiration measurement and live cell imaging tools and techniques
were used in these studies.
Results: We have previously identified an expression quantitative trait
locus (eQTL) associated with the MICU2 gene, which correlated with
β-cell function (HOMA-β) and fasting glucose in humans (unpublished
results). Interestingly, there was 50% decrease in insulin secretion (n=3,
p<0.05) and ~50% reduction in mitochondrial respiration (n=3,
p<0.0055) when mitochondrial malate-aspartate shuttle dependent metab-
olite such as 16.7 mM glucose was used for stimulation upon Micu2
knock down (KD). In contrast, insulin secretion (n=3) and mitochondrial
respiration (n=2) uponMicu2 KD were not perturbed when provoked by
shuttle-independent metabolites, such as 10 mM pyruvate. These experi-
ments gave indication of probable cellular communication between
MICU2 and malate-aspartate shuttle. Our live cell imaging experiments
further revealed that mitochondrial calcium uptake was 25% reduced
uponMicu2KDwhen stimulated with 16.7 mM glucose (NC, n=23 cells,
Micu2 KD, n=47 cells, p<0.0001) as compared to 8.73% decrease with
10 mM pyruvate (NC, n=54 cells, Micu2 KD, n=44 cells, p<0.0033).
Furthermore, imaging experiments also revealed a 62% decrease in mito-
chondrial calcium uptake upon 36 mM K+ treatment (NC, n=11 cells,
Micu2 KD, n=36 cells, p<0.001). Importantly, dual imaging of plasma
membrane depolarization and cytosolic calcium revealed a 17.5% de-
crease in plasmamembrane depolarization and 22% reduction in cytosolic
calcium elevation in response to 36 mM K+ upon Micu2 KD (NC, n=24
cells,Micu2 KD, n= 52 cells, p<0.0001), indicating an energetic crisis in
these cells. This was further substantiated in live cell measurements of
cytosolic ATP, which showed that 16.7 mM glucose-stimulated ATP
levels was 8% reduced upon Micu2 KD (NC, n=23, Micu2 KD, n=47,
p<0.0001). In contrast, the cytosolic ATP rise after stimulation with
10 mM pyruvate was largely unaffected by Micu2 KD (NC, n=23,
Micu2 KD, n=44). Taken together, our results suggest that the mitochon-
drial malate-asparate shuttle interacts with MICU2 and that metabolites,
which bypass this shuttle system, could overcome the limitation of the
bioenergetic deficit induced byMicu2 KD in β-cells.
Conclusion: Our findings indicate that KD of Micu2 leads to cellular
bioenergetic failure, which could be overcome by addition of malate-
aspartate shuttle-independent metabolites. This suggests a molecular inter-
action betweenMicu2 and the malate-aspartate shuttle in pancreaticβ-cells.
Supported by: Swedish Diabetes Foundation
Disclosure:N. Vishnu: None.
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GPR43 receptor expression, insulin sensitivity and beta cell function
in patients with newly diagnosed type 2 diabetes
G. Pacini1, K. Bódis2,3, J. Szendrödi2,3, G. Chemello1, A. Tura1,M. Roden2,4;
1CNR Institute of Neuroscience, Padova, Italy, 2Institute for Clinical
Diabetology, German Diabetes Center (DDZ), Leibniz Center for
Diabetes Research, Heinrich-Heine University, 3German Center for
Diabetes Research, München-Neuherberg, 4Department of Endocrinology
and Diabetology, University Hospital Düsseldorf, Germany.

Background and aims: Studies in knockout mice have shown that the G-
protein-coupled receptor GPR43 protect from insulin resistance during high-
fat diet (HFD). In line, HFD-fed GPR43 knockout mice develop glucose
intolerance due to abnormal insulin secretion. However, no data are available
on the role of GPR43 expression for whole-body insulin sensitivity and
pancreatic beta-cell function in humans with type 2 diabetes (T2DM).
Materials andmethods:We studied 25 T2DM and 25 obese but glucose
tolerant persons, matched for sex, age and BMI (OBESE). Fasting insulin
sensitivity was assessed by QUICKI and fasting beta-cell function by
HOMA-BETA. Furthermore, T2DM underwent euglycemic-
hyperinsulinemic clamp test for assessing insulin sensitivity (M), while
OBESE underwent 75-g oral glucose tolerance tests (OGTT) for assessing
insulin sensitivity by OGIS, which was transformed into M value accord-
ing to a formula used in previous studies (M=0.023 x OGIS - 4.1). All
participants also underwent a mixed meal test (MMT) for quantification
of insulin secretion and beta-cell function. Insulin secretion/beta-cell
function was assessed by the Insulinogenic Index (IGI), and by the cor-
responding C-peptide-based index (Δcp30/Δglu30). Further indices were
the ratio of suprabasal AUC of insulin to that of glucose (ΔAUCins/
ΔAUCglu) and similar with C-peptide (ΔAUCcp/ΔAUCglu). Also,
shape indices, previously shown to be related to beta-cell function, were
computed. Quantitative rt-PCR was used to measure mRNA expression
levels of GPR43 in biopsies of adipose tissue (AT).
Results:We found that mRNA expression of GPR43 (see Table) was not
different between T2DM and OBESE. Insulin sensitivity was similar in
both groups. In contrast, insulin secretion/beta-cell function as well as
insulin and C-peptide shape indices were lower in T2DM. Serum lipid
and incretin kinetics were not different between the groups.
Conclusion: Humans with different glucose tolerance, but comparable
insulin resistance exhibit different beta-cell function in the face of similar
GPR43 expression levels, suggesting that GPR43 may mainly protect
from insulin resistance rather than beta-cell dysfunction. One might there-
fore speculate that GPR43 may serve as a novel treatment target to im-
prove insulin sensitivity in humans with T2DM.

Disclosure:G. Pacini: None.
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Mid51 is not only important for mitochondrial morphology but also
for glucose-stimulated insulin secretion in pancreatic beta cells
J. Schultz, J. Wakus, R. Waterstradt, S. Baltrusch;
Institut of Medical Biochemistry and Molecular Biology, Rostock,
Germany.

Background and aims:Mitochondria form a cell-type specific dynamic
network that continuously cycle between fusion and fission events.
Fission is initiated by the fission protein 1 (Fis1), but only the dynamin-
related protein 1 (Drp1) is able to finally complete the mitochondrial
division. Unlike in yeast, Drp1 cannot directly interact with Fis1, but
recent studies indicate that Mid51 may work as an important anchor
protein between both key players of mitochondrial fission in mammalian
cells. We have previously shown that alterations in the expression of Fis1
and Drp1 affect glucose-stimulated insulin secretion in pancreatic beta
cells. Therefore, the aim of this study was to investigate the role of
Mid51 in pancreatic beta cells.
Materials and methods: Mid51 was overexpressed in insulin-
secreting MIN6 cells and mouse pancreatic beta cells. Quantitative
real-time PCR and western blot analyses were used to determine the
gene and protein level of Mid51. Glucose-stimulated insulin secre-
tion was analysed using ELISA. Mitochondrial activity was
invesigated by measuring the mitochondrial membrane potential with
TMRE. Mitochondria morphology was characterized by fluorescence
microscopy after MitoTracker Green or MitoTracker DeepRed
staining.
Results: Mid 51 is expressed in insulin-secreting MIN6 cells and mouse
pancreatic beta cells. Overexpression in MIN6 cells resulted in signifi-
cantly higher gene and protein expression of Mid51 compared to control
transfected cells. The mitochondrial membrane potential was significantly
reduced in cells overexpressing Mid51. A homogenous mitochondrial
network with a high degree of interconnections was observed in MIN6
control cells and mouse pancreatic beta cells. Overexpression of Mid51
resulted in fragmentation of mitochondria with cluster formation.
Mitochondrial aggregation appeared primarily perinuclear.
Mitochondrial loop structures, which we have found after Drp1 overex-
pression, were less detectable. Drp1 overexpression resulted in signifi-
cantly reduced glucose-stimulated insulin secretion in MIN6 cells com-
pared to control transfected cells. The effect ofMid51 overexpression was
even more pronounced and resulted in a total loss of glucose-stimulated
insulin secretion.
Conclusion: Mid51 plays a pivotal role in regulation of mitochondrial
morphology and function in pancreatic beta cells. Our results in insulin-
secreting MIN6 cells suggest that Mid51 is important for glucose-
stimulated insulin secretion, but future work is required to elucidate en-
dogenous regulation of Mid51 in pancreatic beta cells.

Disclosure: J. Schultz: None.

541
Systemic metabolic effects exerted by a point mutation in the RED
subdomain of PAX6
N.F. Chhabra1,2, M.Wu1,2, M. Fütterer1,2, M. Irmler1,2, J. Beckers1,2, M.
Götz3,4, J. Rozman1,2, G.K.H. Przemeck1,2, M. Hrabé de Angelis1,2;
1Institute of Experimental Genetics, Helmholtz Zentrum München,
2German Center for Diabetes Research (DZD e.V.), Neuherberg,
3Institute of Stem Cell Research, Helmholtz Zentrum München,
Neuherberg, 4Physiological Genomics, Institute of Physiology, Munich
University, Munich, Germany.

Background and aims: The paired box protein 6 (PAX6) is a major
transcription factor involved in eye development. Additionally, its role
in the development of the pancreas has previously been documented,
although the underlying mechanisms in the homeostasis of the adult pan-
creas remain largely unknown.

Materials and methods: We investigated the in vivo effects of the mu-
tation on the overall metabolism of the mice by carrying out glucose
tolerance tests, indirect calorimetry and euglycemic-hyperinsulinemic
clamps. Furthermore, transcriptome analysis of isolated islets, liver and
hypothalamus was undertaken along with histological examinations.
Results: The ENU-generated Pax6Leca2 mouse line with a point mutation
(R128C) in the RED subdomain of the PAX6 protein, recapitulates a
human mutation causing foveal hypoplasia. In addition to the retinal de-
fects, the mutation translates into numerous observable abnormalities in
the pancreas. Islet distortion was discernible from the age of 4 weeks
including various dysregulated genes. More specifically, up-regulation
of the endocrinal progenitor marker Neurog3 and down-regulation of
several β-cell specific markers in addition to increased proliferation with-
in the islet suggested the prevailing phenotype to be most consistent with
β-cell dedifferentiation. Moreover, glucose stimulation of isolated islets
in vitro and an intraperitoneal glucose challenge in vivo indicated reduced
insulin content and secretion. However, this reduction was accompanied
by a decreased fasting blood glucose level and a normal glucose clear-
ance, possibly explained through the evident increased insulin sensitivity
and decreased hepatic glucose production. Additionally, increase in loco-
motor activity and energy expenditure indicated an effect mediated via the
hypothalamus, as a consequence of the mutation.
Conclusion: Taken together, the data suggests, as yet, unknown systemic
function of PAX6 affecting the overall metabolism and consequently
protecting the organism from developing hyperglycemia in absence of
insulin increment
Disclosure:N.F. Chhabra: None.
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Whole organism chemical screening to identify modulators of beta
cell function
H. Matsuda1, S. Mullapudi1, C. Yang1, D. Hesselson2, D. Stainier1;
1MPI for Heart and Lung Research, Bad Nauheim, Germany, 2Garvan
Institute, Sydney, Australia.

Background and aims: Pancreatic β cells play a central role for glucose
homeostasis through insulin production. Destruction and dysfunction ofβ
cells result in type 1 and type 2 diabetes, respectively. Identifying novel
molecules and/or novel molecular pathways to generate and/or to improve
β cell function will contribute significantly to developing new diabetes
therapies. Zebrafish is a highly productivemodel organism to studymech-
anisms of pancreas development and β-cell differentiation, being amena-
ble to perform high throughput chemical screening in vivo. So far,
zebrafish chemical screening has revealed novel insights into complex
biological pathways and discovered new uses or new targets for existing
bioactive compounds. Our research aim is to identify new molecules and/
or new molecular pathways which promote β cell functional maturation
and/or enhancement, by zebrafish chemical screening.
Materials and methods: We screened 4640 small molecules using a
zebrafish line expressing firefly luciferase under the insulin promoter
(ins:Luc2). Following hits selection, we measured free glucose levels to
identify enhancers or repressors of insulin expression which have a func-
tional effect on glucose levels. Furthermore, we characterized our insulin
enhancers and repressors by conducting time course studies and by
assaying their effects on gluconeogenesis using a zebrafish line express-
ing firefly luciferase under the promoter of phospho¬enolpyruvate
carboxykinase 1 (pck1:Luc2), which encodes a key enzyme for
gluconeogenesis
Results: 232 enhancers and 30 repressors of insulin promoter activity
were identified by screening 4640 small molecules with the ins:luc2 line.
Interestingly, subsequent glucose measurements revealed that 84 of the
232 insulin enhancers reduced glucose levels and that 7 of the 30 insulin
repressors increased glucose levels in zebrafish larvae. Therefore we fo-
cused on these 91 compounds and characterized them by additional
screening using shorter time courses and with the pck1:luc2 line.
Conclusion: The resulting data suggest that 13 insulin enhancers have a
direct effect on β cells and that these 13 compounds regulate glucose
homeostasis through stimulating β cell function and/or insulin signaling
in zebrafish. Currently we are working with 5 of these 13 compounds
(OPRK antagonist; GNTI, auxin; 2,4-DB, Kv1.3 blocker; Psora-4, LTD4/
LTE4 antagonist; SR-2640 and flavonoid ; Karanjin) in order to under-
stand their mechanism of action and test their effect in the mammalian
models.
Disclosure:H. Matsuda: None.

543
ERK7: a novel regulator of insulin secretion and lipid metabolism in
Drosophila
K. Hasygar, R. Hynynen, V. Hietakangas;
Department of Biosciences/Genetics, University of Helsinki, Finland.

Background and aims: Mitogen Activated Protein Kinases (MAPKs)
are Ser/Thr kinases which regulate a wide variety of cellular processes.
Although this family is very well studied, some of the members like
ERK7 (ERK8/MAPK15) are poorly characterized. ERK7 is an atypical
MAP kinase which was shown to be activated by amino acid and serum
starvation in Drosophila S2 cells. We have developed in vivo Drosophila
models to further characterize its physiological functions.

Materials andmethods: dILP2-Gal4; UAS-GFP driver line was used for
Insulin Producing Cells (IPC) specific genetic manipulations. CG-Gal4
was used for fat body specific experiments. RNAi lines and p53 overex-
pression lines were obtained from VDRC, Austria and Bloomington
Stock Center, USA. qRT-PCR assays were used to measure mRNA levels
of insulin like peptides and lipogenic genes. Immunostainings using anti-
dILP2 antibody were used to assess secretion of insulin like peptides. Gas
chromatography was used for quantitative lipidomics.
Results:We hereby show that ERK7 is an important regulator of growth
and lipid metabolism in Drosophila. We observed that upon starvation,
ERK7 is expressed in median neurosecretory cells (IPCs) which regulate
larval growth by secreting insulin-like peptides (dILPs) in diet-dependent
manner. We demonstrate that overexpression of ERK7 in IPCs strongly
inhibits dILP secretion which consequently leads to reduced body size
and a delay in larval development. We also identify p53 as an upstream
activator of ERK7 in IPCs. Further, we establish that ERK7 function in
IPCs is necessary for efficient starvation response. Finally, we also show
that ERK7 has important metabolic functions outside IPCs. We show that
ERK7 function in lipogenic tissues of Drosophila is important for normal
lipid homeostasis. Overexpression of ERK7 in these tissues caused qual-
itative and quantitative changes in lipid levels. We have also generated
ERK7 mutants using CRISPR/Cas9 technology. We are currently utiliz-
ing the mutants to decipher the role of ERK7 in animal physiology.
Conclusion: ERK7 regulates starvation response by inhibiting insulin
secretion from insulin producing cells. It also has a role outside IPCs in
regulation of lipid homeostasis.
Disclosure:K. Hasygar: None.

544
The role of GRP94 chaperone in proinsulin processing
M.T. Marzec1, S. Pedersen1, O. Cheta1, M.J. Perone2, S.M. Ghiasi1, T.
Mandrup-Poulsen1;
1Biomedical Sciences, University of Copenhagen, Copenhagen,
Denmark, 2Instituto de Investigación en Biomedicina de Buenos Aires,
Argentina.

Background and aims: Insulin availability is a determinant of glucose
homeostasis and insufficient insulin production is the underlying cause of
diabetes. Insulin, like any other secreted protein, needs folding in the
endoplasmic reticulum (ER) to attain its proper three-dimensional struc-
ture. Folding failure leads to insulin degradation and beta cell stress.
While insulin biosynthesis and secretion have been extensively studied,
surprisingly little is known about the specific folding requirements of
proinsulin and the necessary ER chaperones. Glucose Regulated Protein
94 (GRP94), a resident chaperone of the ER, is essential in folding of
insulin-like growth factors 1 and 2 (IGF). Insulin and IGFs are evolution-
arily linked and share structural homology. Recent publications indicate
that GRP94 is part of a complex required for preproinsulin transport to the
ER and subsequent insulin secretion. Thus, we hypothesize that proinsu-
lin folding is crucially dependent on the function of GRP94. Aim 1: To
define functional impact of GRP94 on insulin production and secretion.
Aim 2: To outline structural characteristics of the GRP94/proinsulin
complex.
Materials andmethods:Cellular models of beta cells, freshly isolated rat
and human islets will be subjected to shRNA and pharmacological treat-
ment to diminish expression and activity of GRP94. Results are presented
as mean ± s.e.m. with statistical differences determined using two-tailed
Student’s t test or ANOVA.
Results: 1. >95% GRP94 knock-down (KD) in cell lines and dispersed
human islets was achieved by shRNA targeting GRP94. These models
were tested for glucose induced insulin secretion. Control cells increased
(in response to 20mM glucose concentration) 3-10 fold their insulin se-
cretion while GRP94 KD cells failed to do so. 2. Similar results were
obtained when cells, rat and human islets were pre-treated with GRP94
specific inhibitor. 3. We analyzed the ability of GRP94 KD cells to restore
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insulin content after a period of forced secretion (high to low glucose
concentration shift). Insulin content was inversely correlated to the degree
of KD of GRP94 with control cells able to build up its insulin content 4
fold within 1h while GRP94 KD cells showed no such an increase. 4.
Analysis of GRINCH cells by confocal microscopy revealed: a) In 3mM
glucose conditions insulin secretory granules aligned close to the cellular
membrane in control cells, while GRP94 KD cells failed to produce
similar pattern exhibiting distorted cellular morphology with expanded
ER and accumulation of proinsulin. b) In 20mM glucose, control cells
secreted membrane localized granules while GRP94 KD cells failed in
that respect. In addition, control cells showed strong proinsulin signal
resembling Golgi apparatus while GRP94 KD cells showed much more
dispersed localization. 5. Analysis by SDS-PAGE for the formation of
configurational isomers of proinsulin under reducing and non-reducing
conditions discovered in GRP94 KD a) increased presence of disulfide
isomers of proinsulin; b) lower amount of pro- and mature insulin (Insulin
gene transcription was only minimally lower in GRP94 KD). 6. Co-
immunoprecipitation experiment shows GFP-tagged proinsulin precipi-
tating GRP94.
Conclusion:Our preliminary results indicate that GRP94 is necessary for
proinsulin processing into mature insulin and that it directly interacts with
it or at least is a part of proinsulin folding complex in ER.
Supported by: DFF Marie Curie Mobilex
Disclosure:M.T. Marzec: None.

545
Consideration of incretin response acquisition organisation by for-
mation of pseudoislets
A. Arman;
Division of Molecular and Metabolic Medicine, Kobe University
Graduate School of Medicine, Japan.

Background and aims: Cell-cell contacts and interactions between pan-
creatic beta-cells and/or other cell population within islets are essential for
cell survival, insulin secretion, and functional synchronization. It has been
shown that insulin secretion from intact pancreatic islets is greater than that
from dispersed beta-cells.We have previously reported that incretin respon-
siveness was drastically induced in the incretin unresponsiveMIN6-K20β-
cells by formation of pseudoislets (PIs). In this study, we tried to elucidate
the mechanism of incretin responsiveness by formation of PIs.
Materials and methods: PIs were formed from clonal beta-cells (desig-
nated MIN6-K20 cells) by culture on Ultra-Low Attachment dishes for
seven days. Morphology of monolayer-cultured clonal beta-cells (MCCs),
PIs and mouse islet was observed by electron microscope. Insulin secretion
was measured by batch incubation method with stimulation of incretins
such as glucagon-like peptide-1 (GLP-1) and glucose-dependent
insulinotropic polypeptide (GIP) At the condition of MCCs and PIs.
Metabolome analysis was performed by capillary electrophoresis/mass
spectrometry (CE/MS) and Liquid Chromatography - tandem Mass
Spectrometry (LC-Ms/Ms).
Results: MIN6-K20 cells respond to glucose but not to incretins in
MCCs, but, incretin responsiveness is drastically induced by formation
of PIs. In the analysis by electron microscope, insulin secretion granules
was increased, mitochondria were also well developed in PIs compared to
the MCCs. In the presence of GLP-1, glucose- dependent insulin secre-
tory response was observed in PIs. And, in the presence of high concen-
tration of glucose, GLP-1 concentration- dependent insulin secretory re-
sponse was also observed in PIs. Insulin contents in the PIs were drasti-
cally increased to levels similar to those of native islets. Metabolites of
glycolysis, TCA cycle, amino acids and nucleic acids were increased. In
addition, intracellular glutamic acid content was increased in high glucose
conditions in PIs. Recently, we have reported that glutamic acid derived
from malate-aspartate shuttle contribute to the incretin responsiveness
(Cell Rep, 2014). Therefore, the increase of intracellular glutamic acid
content by PIs formation maybe involved of incretin responsiveness.

Conclusion: Our results suggest that, by formation of PIs, production of
glutamic acid throughmalate-aspartate shuttle is increased, which leads to
the induction of incretin responsiveness.
Disclosure:A. Arman: None.

546
Partial inhibition of PERK enhanced glucose-stimulated insulin se-
cretion through BiP-dependent modulation of cytosolic calcium
transit
H. Jung1,2, M. Kim1,3, S.Min1, J. Jang4, S.-W. Kim4, H. Lee2, S. Chung2,
K. Park1,2;
1Department of Internal Medicine, Seoul National University College of
Medicine, 2Innovative Research Institute for Cell Therapy, 3Department
of Internal Medicine, Korea Cancer Center Hospital, 4Department of
Surgery, Seoul National University College of Medicine, Seoul,
Republic of Korea.

Background and aims: PERK is a sensor of ER stress, and has an
implication on the development and function of pancreatic β cells.
Complete deletion of Perk gene and abrogation of PERK function in-
duced β cell failure, but effects of partial reduction of Perk have been
inconsistent. Recently, attenuation of IRE1α, another sensor of ER stress,
was reported to preserve β cell viability and function during ER stress.
Therefore, we investigated how partial inhibition of PERK affected glu-
cose homeostasis and insulin secretion.
Materials and methods: A specific PERK inhibitors (PERKi),
GSK2606414 was treated to INS1 cells and islets at various concentra-
tions for 24 h. Glucose-stimulated insulin secretion (GSIS), calcium tran-
sit, and some UPR markers were measured. Because of the significant
induction in the expression of BiP by low-dose PERKi, islets cells were
dissociated into single cell and transfected with siBiP to examine the role
of BiP in the low-dose PERKi effects on GSIS. Hyperglycemia was
induced in B6 mice by high-fat diet and low-dose streptozotocin, and
low-dose PERKi, GSK2656157 was administered in vivo orally. Blood
glucose and insulin levels were measured.
Results: In vitro PERKi at low concentrations significantly enhanced
GSIS and calcium transit in INS1 cells and islets. Although the low-
dose PERKi did not affect the phosphorylation of eIF2α, BiP expression
significantly increased. Inhibition of BiP expression abolished PERKi-
induced increase of calcium concentration and insulin secretion, associ-
ated with reduction of ER calcium. Administration of low-dose PERKi to
diabetic mice significantly increased GSIS and improved hyperglycemia.
Conclusion: In contrast to PERK shutdown, partial inhibition of PERK
enhanced GSIS through BiP-dependent modulation of cytosolic calcium
transit, suggesting that low-dose PERKi could be a new therapeutic strat-
egy for diabetes.
Supported by: a grant from IRICT
Disclosure:H. Jung: None.

547
A mathematical modelling of the beta cell explaining in vitro and
in vivo findings with consistent mechanisms
E. Grespan1, T. Giorgino1, A. Natali2, E. Ferrannini3, A. Mari1;
1CNR Institute of Neuroscience, Padova, 2Department of Clinical and
Experimental Medicine, University of Pisa, 3CNR Institute of Clinical
Physiology, Pisa, Italy.

Background and aims:Mathematical models of the β cell have contrib-
uted to explain the mechanisms of biphasic insulin secretion (ISR). Newer
generation models have focussed on the role of calcium (Ca2+) in exocy-
tosis, but important aspects are still unresolved: the interplay of Ca2+ and
glucose is incompletely described; fasting ISR is often poorly predicted;
in vivo data are rarely considered; and the model complexity sometimes
hampers the understanding of the key factors regulating ISR.We present a
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β cell model that represents Ca2+ signaling and granule trafficking in an
essential way, able to fit a variety of in vitro and in vivo data.
Materials and methods: Literature data from mouse islets were used: a
test in which Ca2+ and glucose were decoupled; a hyperglycemic clamp
(HGC) at multiple glucose levels; and a stepped HGC. In vivo data on
human subjects from our previous studies included: a stepped HGC; an
IVGTT; and an i.v. glucose infusion test simulating an OGTT. The model
features an immediately releasable pool (IRP, representing the “triggering
pathway”) the content of which depends on the Ca2+-mediated exocyto-
sis, and a refilling flux (the “amplifying pathway”). The exocytotic rate is
represented as a function of Ca2+, while refilling depends on both glucose
and Ca2+ in a delayed fashion. Ca2+ was available experimentally in vitro,
while in humans it was predicted as a function of glucose levels as derived
from the mouse studies. The initial Ca2+ peak observed in vitro in HGC
was recreated in humanswith a simple model. Themodel was also used to
simulate the increase in 1st-phase ISR with insulin resistance and the loss
of response in type 2 diabetes.
Results: The figure (Panel A) shows the response to 16.7 mmol/L HGC
in vitro. In the steppedHGC in vivo, the predicted Ca2+ peaks (Panel B, left)
were higher than in mice and necessary to describe the sharp ISR peaks
(Panel B, right). The model ascribes the reduction of the 1st-phase peaks to
a decrease of the IRP. The simulated ISR during the IVGTTwas reasonably
well described, although 1st-phase ISR was somewhat lower than the ex-
perimental data. The gradual ISR changes during the OGTT-like test were
well reproduced. To simulate the increase in 1st-phase ISR observed in
insulin resistance, it was sufficient to increase fasting ISR: this condition
produced an increase in the IRP. The diabetic response, with marked 1st-
phase ISR impairment and blunted 2nd-phase ISR, was reproduced by
hyperglycaemia, which determined IRP depletion, and impairment of the
refilling process, with no need to postulate defects in Ca2+ effects.
Conclusion:A parsimonious mathematical model in which the role of the
triggering and amplifying pathways are clearly appreciable is able to
reproduce a variety of in vitro and in vivo insulin secretory responses
and stresses the importance of calcium-independent amplifying pathway
as the possible key defect in type 2 diabetes.

Supported by: IMI-JU Grant 115156 (DDMoRe) funded by EU FP7 and
EFPIA
Disclosure:E. Grespan: None.
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Mechanisms of glucose intolerance in circadian disruption caused by
shift work
A. Sharma1, C. Dalla Man2, R.T. Varghese1, C. Cobelli2, R. Rizza1, A.
Matveyenko3, A. Vella1;
1Endocrinology, Mayo Clinic, Rochester, USA, 2University of Padua,
Italy, 3Physiology/Biomedical Engineering, Mayo Clinic, Rochester,
USA.

Background and aims: Epidemiological studies have shown that
disruption of circadian rhythms by shift work is associated with an
increased risk of obesity and type 2 diabetes mellitus. Acute circa-
dian disruption in rodents and humans induces impaired glucose
tolerance. However, the underlying mechanisms have not been
clearly delineated. Therefore we measured insulin, C-peptide, gluca-
gon concentrations and postprandial glucose turnover in healthcare
providers following either 12 hour day shifts or 12 hour night shifts
to determine the mechanism of circadian disruption on glucose
homeostasis.
Materials and methods: Twelve nurses who worked rotating day
and night 12 hour shifts were studied on two occasions in random
order immediately after either 2 days of day-shift work or two
days of night-shift work. On both occasions they were studied
during conditions mimicking a day shift (7am-7pm) or night shift
(7pm-7am). The studies were performed 2 weeks apart. On each
occasion subjects ingested a mixed meal labeled with [1-13C]-
glucose. [6-3H]-glucose and [6,6-2H2]-glucose infused intrave-
nously enabled measurement of the rate of meal appearance
(MRa), endogenous glucose production (EGP) and glucose disap-
pearance (Rd).
Results: Subjects were young (25±1 years) and overweight (BMI
26.9±1 kg/m2) but otherwise healthy. Despite comparable fasting
glucose concentrations (4.9±0.1 vs 4.8±0.1 mmol/l, p=0.13), fasting
insulin (36 ± 5 vs. 23 ± 3 pmol/l, p<0.01), C-peptide (0.6 ± 0.06 vs.
0.5 ± 0.04 nmol/l, p=0.01), and EGP (16.5±0.7 vs. 14.4±0.6
μmol/kg/min, p=0.02) were lower during the night shift. Glucagon
concentrations did not differ. Following meal ingestion the glycemic
excursion was higher during the night shift (381±33 vs. 580±48 Mol
per 5hr, p<0.01) despite comparable C-peptide, insulin and glucagon
concentrations. However, the time to peak postprandial insulin (61
±9 vs. 76±10 min, p=0.02) and peak C-peptide (71±9 vs. 96±7 min,
p=0.01) concentrations as well as time to maximal suppression of
glucagon (85±8 vs. 123±11 min, p=0.01) was also delayed during
the night shift. Integrated MRa, EGP and Rd did not differ between
study days. Insulin action (Si - 12±3 vs. 10±2 10-4 dl/kg/min per
μU/ml, p=0.45) was also unchanged. However, β-cell responsivity
to glucose (ϕs) was impaired (50±4 vs. 39±3 10-9 min-1, p=0.002)
during the night shift.
Conclusion: Working rotational night shifts causes glucose intolerance
by delaying insulin secretion and glucagon suppression. Although insulin
action (Si) was unchanged, β-cell responsivity to glucose was impaired
by night shift work.
Supported by: Mayo
Disclosure:A. Sharma: None.
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Role of GLP-1 variability in modulating insulin secretion across glu-
cose tolerance: a DIRECT study
A. Mari1, A. Tura1, A. Dawed2, P.W. Franks3, E.R. Pearson2, for the
DIRECT project;
1Institute of Neuroscience, National Research Council, Padua, Italy,
2Division of Molecular and Clinical Medicine, School of Medicine,
University of Dundee, UK, 3Genetic & Molecular Epidemiology Unit,
Lund University Diabetes Centre, Malmö, Sweden.

Background and aims: From numerous mechanistic studies GLP-1 is
known to potentiate insulin secretion. Recent large-scale studies have
evaluated whether the GLP-1 response after a glucose load is altered in
impaired glucose regulation and type 2 diabetes (T2D); less explored in
large cohorts is the impact of GLP-1 on beta-cell function. We assessed in
the DIRECT study the relationships between the GLP-1 response and
beta-cell function across the spectrum of glucose tolerance.
Materials and methods: We performed a 2-hour OGTT in 2182 nondi-
abetic subjects (881 with normal glucose tolerance, NGT; 1012 with
isolated impaired fasting glucose, iIFG; 83 with isolated impaired glucose
tolerance, iIGT; 532 female/1650 male) and a meal test in 806 T2D pa-
tients (341 female/465 male), with measures of glucose, insulin and C-
peptide. GLP-1 was assayed at fasting (intact and total forms) and 60 min
(total). Insulin secretion (ISR) and beta-cell function were evaluated by
mathematical modeling. From the individual relationships expressing ISR
as a function of glucose concentration, ISR at 5.6 mmol/L glucose
(ISR5.6) and glucose sensitivity (the slope) was determined. The relation-
ships between the GLP-1 response and beta-cell function were assessed
by linear regression on log-transformed data, with adjustment for sex, age
and study center, plus the classical predictors of ISR, BMI and insulin
sensitivity (as the OGIS index).
Results: In NGTsubjects, fasting total GLP-1 was directly correlatedwith
both fasting ISR (r2=0.45, p<0.0001) and ISR5.6 (r2=0.33, p<0.0001),
independently of the classical predictors.When the analysis was extended
to include iIFG, the correlation with ISR5.6 remained significant
(r2=0.39, p<0.0001), but iIFG had lower ISR5.6 values (89 [39] vs 110
[53] pmol min-1m-2, median [interquartile range], p<0.0001). Extension
to iIGT confirmed the model (r2=0.40, p<0.0001), with no different rela-
tionships between NGT and iIGT. In these relationships, although signif-
icant, the standardized effect estimate for GLP-1 was lower than that for
BMI and OGIS. Fasting intact GLP-1 did not contribute significantly to
the final model. Analogous relationships held in T2D (r2=0.17, p<0.0001
for ISR at 7.5 mmol/L glucose and fasting total GLP-1). In NGTsubjects,
60-min GLP-1was weakly (r2=0.10) but significantly (p<0.05) associated
with glucose sensitivity, after adjustment for BMI and OGIS and fasting
total GLP-1. In the whole nondiabetic group, the relationship remained
similar (r2=0.14, p<0.02), but with lower glucose sensitivity in the IFG/
IGT groups. In T2D subjects, glucose sensitivity, which was impaired
compared to NGT (70 [55] vs 109 [67] pmol min-1m-2L mmol-1,
p<0.0001), was not significantly related to the 60-min GLP-1 response.
Conclusion: Fasting GLP-1 secretion appears to be clearly related with
fasting ISR across the spectrum of glucose tolerance. However, the im-
pairment in ISR observed in isolated IFG was not attributable to a GLP-1
deficit. The correlation between beta-cell glucose sensitivity and the post-
load GLP-1 response was weaker in nondiabetic subjects and lost in T2D.
This suggests that the interindividual variability in GLP-1 levels has a
more important effect on fasting ISR than on beta-cell glucose sensitivity.
Supported by: IMI-JU Grant 115317 (DIRECT) funded by EU FP7 and
EFPIA
Disclosure:A. Mari: None.
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Physiologic determinants of islet of Langerhans beta, alpha, and δ-
cell mass in normoglycaemic non-human primates
F. Folli1,2, F. Casiraghi1, L.M. Jimenez-Ceja3, M. De Lourdes Reyes-
Escogido3, E.J. Dick4, G. Daniele5, A.M. Davalli6, T.V. Fiorentino7, R.
Guardado Mendoza3;
1Medicine/Diabetes, University of Texas Health Science Center at San
Antonio, USA, 2University of Campinas, Campinas - Sao Paulo, Brazil,
3Medicine and Nutrition, University of Guanajato, Leon - Guanajato,
Mexico, 4Pathology, Texas Biomedical Research Institute, San Antonio,
USA, 5Endocrinology and Metabolic Diseases, University of Pisa,
6Medicine-Endocrinology, Ospedale San Raffaele, Milano, 7Internal
Medicine, Universita´di Catanzaro, Italy.

Background and aims: The unique composition and architecture of
the islet of Langerhans is essential to ensure its normal function. α
(glucagon), β (insulin), and δ (somatostatin)cells play an important
role in glucose metabolism and islet of Langerhans remodelling is an
important feature of type 2 diabetes mellitus physiopathology. The
aim of this work was to evaluate the correlation between beta, alpha
and delta cell mass with anthropometric and biochemical parameters
in non-human primates.
Materials and methods: In this cross-sectional study, islet cell physiol-
ogy and insulin sensitivity were assessed by the 2-step hyperglicemic
clamp followed by a L-Arginine bolus (1st step: glucose +125mg/dl
over baseline for 90 min; 2nd step: 225mg/dl over baseline for 90
min; arginine bolus 0,5gr/kg BW; β-cell function was measured as
the Disposition Index during the first 90 min. Anthropometric and bio-
chemical parameters, as well as the α-, β-, and δ-Islet of Langerhans
cell mass were also evaluated by immunocytochemistry with
Morphometric analysis using the Computer Assisted Stereology
Toolbox (CAST) 2.0 system from Olympus on pancreatic sections ran-
domly collected from the pancreas body and tail in 28 normoglycemic
baboons.The operator was blinded to the metabolic status of the baboon
and the reproducibility of the measurements was estimated twice in 5
specimens with coefficient of variation less than 5%. Correlation anal-
ysis between the studied variables was performed using the Pearson
correlation test.
Results: β-cell mass showed a positive correlation with β-cell function
(r=0.422, p 0.045), weight (r=0.645, p 0.001), waist circumference
(r=0.527, p 0.010), trunk fat (r=0.572, p 0.004), α-cell mass (r=0.540, p
0.008), and δ-cell mass (r=0.522, p 0.011); on the other hand, α-cell mass
positively correlated with weight (r=0.456, p 0.025), waist circumference
(r=0.458, p0.024), trunk fat (r=0.439, p 0.032) and total fat (r= 0.450, p
0.024), β-cell mass (r=0.540, p 0.008), δ-cell mass (r=0.467, p 0.022),
and total cholesterol (r=0.435, p 0.038); and negatively correlated with
insulin sensitivity (r= - 0.483, p 0.017). Finally, δ-cell mass positively
correlated with fasting glucose and insulin levels (r=0.447 and 0.461,
respectively, p 0.023), weight (r=0.581, p 0.003), trunk fat (r=0.432, p
0.035), and β- and α-cell mass (r=0.522 and 0.467, respectively, p 0.011
and 0.022)
Conclusion: In baboons, β-cell mass is directly related to β-cell function
(Disposition Index), anthropometrical parameters, including visceral fat,
and α and δ cell mass; α-cell mass is directly related to anthropometrical
parameters and β- and δ-cell mass, and indirectly related to whole body
insulin sensitivity; on the other hand, δ-cell mass seems to bemore related
to fasting glucose and insulin levels as well as to visceral fat,β- andα-cell
mass.
Supported by: NIH RO1 DK080148
Disclosure:F. Folli: None.
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Increments of C-peptide in glucagon stimulation test in patients with
new-onset diabetes and healthy control group
R. Maciulewski, A. Zielińska, K. Siewko, D. Lipińska, G. Kozłowska,
M. Górska, M. Szelachowska;
Department of Endocrinology, Diabetology and Internal Medicine,
Medical University of Bialystok, Poland.

Background and aims: The glucagon stimulation test (GST) allows
to evaluate residual beta cell secretory capacity and helps in the
choice of a therapeutic approach in patients with new-onset diabe-
tes. It has been demonstrated recently that increments of C-peptide
(Δ) in GST is the best method of predicting the human relative beta
cell area in comparison to other indicators e.g. HOMA%β. Some
studies have shown that GST is also helpful in diagnosing LADA.
The aims of our study was to evaluate C-peptide concentration
levels in GST in patients with new-onset type 1 diabetes (T1D),
LADA and type 2 diabetes (T2D) in comparison to the healthy
control group (HC).
Materials and methods: The study included 300 patients with newly
diagnosed diabetes (36 patients with T1D, 52 with LADA and 212
with T2D) and 95 healthy subjects. Median±lower-upper quartile of
age was respectively: T1D=24±21-26.5; LADA=40.5±34-55;
T2D=55.5±44.5-63; HC=39±27-50. Median±lower-upper quartile
of BMI was respectively: T1D=21.8±19.9-22.8; LADA=24±21.6-
26.5; T2D=30.4±26.7-33.6; HC=24.6±22-28.1. Subjects who were
qualified for HC had normal values of OGTT, CRP, creatinine, AST,
ALT, GADA, IA2, IAA and a negative history of autoimmune dis-
eases. C-peptide was measured by EASIA method, glucose - enzy-
matic method with hexokinase, insulin - RIA, HbA1c - HPLC, lipid
profile - Cobas analyser. We calculated HOMA-IR, HOMA%β and
ΔC-peptide.
Results: Fasting C-peptide concentration levels were respectively:
T1D=0.33±0.2-0.46 pmol/ml; LADA=0.30±0.19-0.57 pmol/ml;
T2D=0.93±0.65-1.24 pmol/ml; HC=0.55±0.42-0.7 pmol/ml. Six
minutes after glucagon stimulation C-peptide concentration levels
were respectively: T1D=0.47±0.29-0.67 pmol/ml; LADA=0.49
±0.31-0.96 pmol/ml; T2D=1.62±1.18-2.27 pmol/ml; HC=1.41
±1.04-1.79 pmol/ml. ΔC-peptide were respectively: T1D=0.14
±0.07-0.18; LADA=0.17±0.08-0.49; T2D=0.68±0.43-1.04;
HC=0.84±0.56-1.2. A significantly lower concentration of fasting
C-peptide was established between T1D, LADA and HC and a
significantly higher concentration was found between T2D and
HC (p<0.01 between respective groups). ΔC-peptide was found
to be significantly higher in T2D in comparison with T1D and
LADA and significantly lower in comparison with HC (p<0.05
between respective groups). No statistically significant differences
in C-peptide concentration levels were established between T1D
and LADA.
Conclusion: Significantly lower concentration levels of fasting C-
peptide and ΔC-peptide in T1D and LADA in comparison with
T2D indicates a smaller number of active beta cells and a higher
reduction in residual beta cell secretory capacity at the time of diag-
nosing autoimmune diabetes in comparison with T2D.
Supported by: PTD Grant
Disclosure:R. Maciulewski: Grants; Polish Society Diabetology Grant.
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Association of haemoglobin and serum iron levels with beta cell func-
tion in non-diabetic subjects
M. Shimodaira, T. Niwa, K. Nakajima, M. Kobayashi;
Department of Internal Medicine, Iida Municipal Hospital, Japan.

Background and aims: Recent studies have revealed a link between
elevated hemoglobin levels and increased insulin resistance in non-
diabetic subjects, suggesting that iron overload has a role to play in the
development of diabetes. However, little is known regarding the associa-
tion between hemoglobin levels and pancreatic β-cell function.
Furthermore, there is no current data available that assesses the possible
association between serum iron levels and β-cell function. Therefore,
using a cross-sectional study on both sexes, we aimed to investigate the
association of hemoglobin and serum iron levels with insulin resistance
and early-phase insulin secretion in non-diabetic subjects.
Materials and methods: We recruited 804 non-diabetic Japanese sub-
jects (482 males and 322 females), aged over 30, who underwent a 75-g
oral glucose tolerance test (OGTT) as part of a routine health examination.
Subjects identified as having chronic kidney disease, anemia (defined as
hemoglobin < 130 g/L for male subjects and hemoglobin < 120 g/L for
female subjects), being pregnant, or taking iron supplements were exclud-
ed. Basal insulin resistance was evaluated according to the homeostatic
model assessment of insulin resistance (HOMA-IR). Early-phase insulin
secretion was estimated using the insulinogenic index (IGI) [ΔInsulin(30-
0 min)/ΔGlucose(30-0 min)] during a 75-g OGTT.
Results: In both sexes, HOMA-IR and other indicators of insulin resis-
tance, such as body mass index, systolic/diastolic blood pressure, uric
acid, and lipid profile, positively correlated with hemoglobin levels.
Simple linear regression analysis showed that IGI negatively correlated
with hemoglobin levels in male subjects (r = −0.197, P < 0.001) but not in
female subjects. In male subjects, multivariate linear regression analyses,
adjusted for relevant potential confounding factors, detected a significant
association between hemoglobin levels and IGI (β = −0.164, P = 0.008)
and revealed that hemoglobin levels were a predictor of IGI and were
responsible for 3.0% of IGI variation (P = 0.008). In addition, neither
HOMA-IR nor IGI correlated with serum iron levels in male and female
subjects.
Conclusion: In non-diabetic Japanese subjects, hemoglobin levels nega-
tively correlated with early-phase insulin secretion to a significant extent
only in male subjects. Furthermore, in contrast to hemoglobin, there was
no association between serum iron levels and insulin resistance and se-
cretion. These findings suggest that elevated hemoglobin levels may have
a sex-specific effect on β-cell function and could therefore be an inde-
pendent predictor of β-cell dysfunction.
Disclosure:M. Shimodaira: None.
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Morphology of the pancreas in type 2 diabetes: effect of return of
normal insulin secretion over 6 months
A. Al-Mrabeh, K.G. Hollingsworth, S. Steven, R. Taylor;
Magnetic Resonance Centre, Newcastle University, Newcastle upon
Tyne, UK.

Background and aims: Beta cell function can be normalized by
hypocaloric dieting in short duration type 2 diabetes, and this allows study
of the transition between normal glucose tolerance and type 2 diabetes.
Specifically, the effect of restoration of insulin secretion on pancreas
morphology can now be determined. 3 Tesla magnetic resonance imaging
has shown two abnormalities of pancreas morphology: decreased pancre-
as volume and irregularity of its shape.
Materials and methods: To assess shape of the pancreas by magnetic
resonance imaging, a novel quantitative method based on 3D volume
rendering and fractal analysis has been developed. The previously de-
scribed semi-quantitative scoring scheme was also used. Individuals
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(n=29) with a wide range of duration of type 2 diabetes (0.5-23 years)
were studied on a very low calorie diet for 8 weeks and weight mainte-
nance for 6 months.
Results: Reversal of diabetes and normalisation of first phase insulin
secretion was achieved in those with shorter duration diabetes (12/29).
In this group there was a paradoxical increase in irregularity of the pan-
creas borders between baseline to 8 weeks (fractal dimension 1.143
±0.013 vs. 1.169±0.006; p=0.05), followed by a greater decrease over 6
months (1.130±0.012), p=0.006). In the group with no recovery of first
phase insulin response there was no change in fractal dimension (1.175
±0.006, 1.176± 0.005 and 1.167± 0.008 at baseline, 8 weeks, and 6
months respectively). These changes were consistent with the semi-
quantitative method. Pancreas volume did not change over 6 months
(responders 52.0±4.9 to 51.4±4.5 cm 3 , p=0.69; non-responders 39.7
±2.7 to 41.3±2.7 cm 3 , p=0.13). There was a strong inverse relationship
between volume and fat content of the pancreas in the whole population
of the study (r=-0.50, p=0.006), but no correlation between pancreas
volume and subcutaneous or visceral fat.
Conclusion: Following weight loss, smoothing of the pancreas borders
occurred only with return of beta cell function, suggesting a trophic para-
crine effect. There was no change in pancreas volume over 6 months.
Pancreas morphology in type 2 diabetes may be prognostically important.
Supported by: Newcastle Hospitals Healthcare Charity grant JAG/ML/
1214
Disclosure:A. Al-Mrabeh: None.
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Glucose potently inhibits glucagon secretion in mice with alpha cell-
specific deletion of KATP channels
B.K. Lai1, H. Chae1, A. Gómez-Ruiz1, N. Antoine1, P.L. Herrera2, S.
Seino3, P. Gilon1;
1Université Catholique de Louvain, Brussels, Belgium, 2University of
Geneva Faculty of Medicine, Switzerland, 3Division of Molecular and
Metabolic Medicine, Kobe University, Japan.

Background and aims: The role of KATP channels in the control of
glucagon secretion is hotly debated and difficult to assess because β-,
α- and δ-cells express KATP channels and can influence each other. In
this study, we createdmouse models lackingKATP channels specifically in
α-cells to evaluate their role in the control of glucagon release.
Materials and methods: Several global transgenic mouse models
were used: mice without KATP channels (Kir6.2-/-), mice with func-
tional KATP channels and harboring two floxed Kir6.2 alleles
(Kir6.2loxP/loxP) and mice with a single functional Kir6.2 allele
(Kir6.2loxP/-). By multiple crossing of the above strains with Glu-cre
mice, two α-cell-specific KATP channel KO models were generated:
GluCre/Kir6.2loxP/loxP and GluCre/Kir6.2loxP/- mice. The percentage
of cells without KATP channels was evaluated by measuring [Ca2+]c in
dispersed islet cells and testing their sensitivity to KATP channel mod-
ulators. α-cells were identified by their specific response to adrena-
line and arginine in the presence of 3 mM glucose (G). The effects of
G and KATP channel modulators were tested on glucagon and insulin
secretion of perifused isolated islets.
Results: We first compared glucagon and insulin secretion of islets
from Kir6.2-/-, Kir6.2loxP/- and Kir6.2loxP/loxP mice. Kir6.2-/- islets
were totally insensitive to KATP channel modulators. By contrast,
Kir6.2loxP/- and Kir6.2loxP/loxP islets responded similarly to glucose,
tolbutamide and diazoxide, demonstrating that a single functional
Kir6.2 allele is sufficient for normal secretion. To evaluate the role
of α-cell KATP channels in the control of glucagon release, we first
evaluated by [Ca2+]c measurements the percentage of α-cells without
KATP channels. It was 7% (3/40) in Kir6.2loxP/-, 100% in Kir6.2-/-,
56% (40/71) in GluCre/Kir6.2loxP/loxP and 88% (44/50) in GluCre/
Kir6.2loxP/- α-cells. The last model displays thus a robust α-cell spe-
cific KATP channel ablation. Increasing the G concentration of the
medium from 1 to 7 mM similarly inhibited glucagon secretion of
GluCre/Kir6.2loxP/- and Kir6.2loxP/- islets (75 versus 77%).
Interestingly, addition of diazoxide (100 μM) at 1 mM G strongly
inhibited glucagon release of Kir6.2loxP/- islets but increased that of
GluCre/Kir6.2loxP / - islets. The increase was abolished by
pretreatement with pertussis toxin (24h, 200ng/ml), which inactivates
Gi/o proteins. This is compatible with an alleviation of the
glucagonostatic effect of somatostatin released upon δ-cell KATP

channel closure. Increasing the G concentration of the medium from
1 to 7 mM in the continuous presence of diazoxide markedly inhibited
the already elevated glucagon release of GluCre/Kir6.2loxP/- islets.
Since, in these conditions, the KATP channels of β- and δ-cells were
kept opened by diazoxide, this suggests that glucose can inhibit glu-
cagon release independently of α-, β- and δ-cell KATP channels.
Moreover, since glucagon secretion was more sustained in GluCre/
Kir6.2loxP/- islets than in Kir6.2loxP/- islets, it appears that a closure of
α-cell KATP channels exerts a glucagonotropic rather than a
glucagonostatic effect.
Conclusion: Glucose inhibits glucagon secretion independently of a clo-
sure of α-, β- and δ-cell KATP channels. Closure of δ-cell KATP channels
exerts a strong tonic glucagonostatic effect.
Supported by: FNRS, ARC and EFSD/Boehringer-Ingelheim
Disclosure:B.K. Lai: None.
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Regulation of glucagon secretion and alpha cell proliferation by a
neutral amino acid transporter Slc38a5
W.-H. Li, Y. Xu, S. Chen, Z. Huang, Q. Liu;
Cell Biology, University of Texas Southwestern Medical Center, Dallas,
USA.

Background and aims: Amino acids are potent and physiologically
important secretagogues of glucagon secretion, yet mechanisms un-
derlying amino acid stimulated glucagon release remain poorly un-
derstood. To identify key molecular players involved in the nutrient
stimulated glucagon secretion, we used glucagon receptor knockout
mouse (Gcgr(-/-)) as a model. Compared to wild type mice expressing
Gcgr, Gcgr(-/-) mice displayed glucagon hypersecretion and alpha
cell hyperplasia. We hypothesized that genes upregulated in alpha
cells of Gcgr(-/-) mouse may play important roles in glucagon secre-
tion and alpha cell proliferation.
Materials and methods: We sorted islet alpha cells from Gcgr(-/-)
and wild type (C57Bl6) mice and analyzed their gene expression by
RNA-Seq. Differential gene expression analysis revealed a number
of genes that are significantly upregulated in Gcgr(-/-) islet cells
(>4-fold increase, padj < 0.01). Among these candidate genes,
Slc38a5 (Solute Carrier Family 38, Member 5) was found to be
the highest up-regulated gene in Gcgr(-/-) islet alpha cells and rep-
resented the only amino acid transporter showing a significant dif-
ference in the expression level between wild type and Gcgr(-/-) islet
cells.
Results: Slc38a5 encodes a sodium-coupled neutral amino acid trans-
porter, SNAT5. Using qRT-PCR and immunofluorescence, we con-
firmed that Slc38a5 was highly upregulated at both mRNA and pro-
tein levels in Gcgr(-/-) islets. In mouse pancreatic islets, SNAT5 is
selectively expressed in alpha cells but not beta cells. To investigate
the role of SNAT5 in glucagon secretion and glucose homeostasis, we
generated SNAT5 knockout mouse (SNAT5-KO). Compared to wild
type controls (C57/Bl6), SNAT5-KO mouse maintained the same
metabolic parameters including blood glucose, insulin, islet cell
mass, and IPGTT. In perfused mouse pancreas, both alanine and
arginine reliably caused biphasic glucagon secretion in SNAT5-KO
and control animals. However, the second phase of alanine stimulat-
ed, but not arginine stimulated, glucagon secretion was reduced in
SNAT5-KO islets, suggesting a specific role of SNAT5 in mediating
neutral amino acid stimulated glucagon release. To test if SNAT5
upregulation is sufficient to enhance alanine stimulated glucagon se-
cretion, we overexpressed SNAT5 in mouse islets by adenovirus.
Glucagon perifusion assay of infected islets showed the same gluca-
gon release as the islets infected with a control virus, arguing that
upregulation of SNAT5 per se was not enough to increase glucagon
secretion. Ongoing experiments include assaying amino acid
importing activity of SNAT5 in alpha cells, and crossing SNAT5-
KO mice with Gcgr(-/-) mice to generate SNAT5/Gcgr double knock-
out mice to study the role of SNAT5 in alpha cell hyperplasia and
glucagon hypersecretion in vivo when glucagon signaling is
disrupted.
Conclusion:Our study showed that Slc38a5 is a key player regulating
amino acid stimulated glucagon secretion in mouse islet alpha cells.
In addition to mechanistic understanding of stimulus-secretion cou-
pling in islet alpha cells, our studies may also offer insights to assist
pharmaceutical industry to develop more effective and safer thera-
peutics against diabetes based on the rational of glucagon antago-
nism, as both alpha cell hyperplasia and glucagon hypersecretion
have been encountered when glucagon signaling is disrupted
in vivo by different approaches including using glucagon receptor
antibodies.
Supported by: NIH R01GM077593
Disclosure:W. Li: None.
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Glucagon receptor gene deletion modestly reduces blood glucose and
ketones but does not promote survival in insulin knockout mice
U.H. Neumann1, J.S.S. Ho1, M. Mojibian1, S.D. Covey2, M.J. Charron3,
T.J. Kieffer1;
1Cellular and Physiological Sciences, 2Biochemistry and Molecular
Biology, University of British Columbia, Vancouver, Canada,
3Biochemistry, Albert Einstein College of Medicine, Bronx, USA.

Background and aims: It has been thought that the depletion of insulin is
responsible for the catabolic consequences of diabetes; however, evidence
suggests that glucagon also plays a role in diabetes pathogenesis. Glucagon
suppression by glucagon receptor (Gcgr) gene deletion, glucagon
immunoneutralization, or Gcgr antagonist can reverse or prevent type 1 dia-
betes in mice suggesting that dysregulated glucagon is also required for devel-
opment of diabetic symptoms.However, themodels used in these studieswere
rendered diabetic by chemical- or immune-mediated β-cell destruction where
insulin depletion is incomplete. Therefore, it is unclear whether glucagon
suppression could overcome the consequence of the complete lack of insulin.
Materials and methods: To directly test this we characterized
GcgrKOIns1KOIns2KO, GcgrHetIns1KOIns2KO, GcgrKOIns1KOIns2Het and
GcgrHetIns1KOIns2Het mice to better elucidate the role of glucagon recep-
tor signalling in the absence of insulin. Mice were characterized at post-
natal day 1 and at 4 weeks of age. To generate young adult
GcgrKOIns1KOIns2KO and GcgrHetIns1KOIns2KO mice, pups were
injected with insulin twice daily until 2 weeks of age when the mice
underwent an islet transplant into the eye. At 4 weeks of age the eye
was enucleated to render the mice completely insulin deficient.
Results: During the first week of life, both GcgrKOIns1KOIns2KO and
GcgrHetIns1KOIns2KO pups failed to gain mass, surviving no longer than
6 days, while GcgrKOIns1KOIns2Het and GcgrHetIns1KOIns2Het pups sur-
vived and gained weight. Blood glucose was modestly reduced in
GcgrKOIns1KOIns2KO compared to GcgrHetIns1KOIns2KO pups, but was
not normalized to that of GcgrKOIns1KOIns2Het and GcgrHetIns1KOIns2Het

pups (19±1, 26±1, 4±0, and 4±0 mM p<0.05). Similarly plasma ketones
were modestly reduced in GcgrKOIns1KOIns2KO pups compared to
GcgrHetIns1KOIns2KO pups, yet were still elevated compared to
GcgrKOIns1KOIns2Het and GcgrHetIns1KOIns2Het pups (4±1, 8±2, 1±0,
and 1±0 mM, p<0.05). Similar to the pups, following enucleation in
young adults, both GcgrKOIns1KOIns2KO and GcgrHetIns1KOIns2KO mice
rapidly lost weight compared to GcgrKOIns1KOIns2Het and
GcgrHetIns1KOIns2Het mice (-14±2, -19±2, -4±2, and -2±2% at day 1.25
post-enucleation, p<0.05) and reached humane endpoint within 6 days. At
day 1.25 post-enucleation blood glucose was slightly reduced in
GcgrKOIns1KOIns2KO compared to GcgrHetIns1KOIns2KO mice, but not
normalized to GcgrKOIns1KOIns2Het and GcgrHetIns1KOIns2Het mice (21
±2, 28±2, 6±1, and 5±0mM, p<0.05). GcgrKOIns1KOIns2KOmice trended
towards improved ketone levels compared to GcgrHetIns1KOIns2KO mice
(P=0.09) but remained higher than GcgrKOIns1KOIns2Het and
GcgrHetIns1KOIns2Het mice (1.2±0.2, 3.0±1.1, 0.3±0.0, and 0.3±0.1 mM).
Conclusion: Glucagon receptor gene deletion can modestly lower blood
glucose and ketones in mice with congenital insulin deficiency; however,
survival was not extended. This suggests that glucagon signaling does not
play a substantial role in diabetes pathogenesis in the absence of insulin.
Supported by: CIHR
Disclosure:U.H. Neumann: None.
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Glucose lowers cAMP to inhibit glucagon secretion by a direct effect
on alpha cells
Q. Yu, H. Shuai, P. Ahooghalandari, E. Gylfe, A. Tengholm;
Department of Medical Cell Biology, Uppsala University, Sweden.

Background and aims: Cyclic AMP (cAMP) is a positive modulator of
exocytosis in α-cells that has been implicated in glucose-regulated
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paracrine control of glucagon secretion by insulin and somatostatin. Since
α-cell-intrinsic, non-paracrine mechanisms probably are most important
for sensing glucose and adjusting the physiologically important glucagon
response to hypoglycemia, we now studied whether glucose can control
glucagon release by direct effects on α-cell cAMP.
Materials and methods: Changes of the cAMP and Ca2+ concentrations
in the sub-plasma membrane space ([cAMP]pm and [Ca2+]pm) of cells
within intact mouse and human islets were measured with total internal
reflection fluorescence microscopy using a protein-based cAMP reporter
and the Ca2+ indicator Fluo-4. α-cells were identified by their small size
and characteristic [cAMP]pm and [Ca2+]pm responses to adrenaline and
glutamate stimulation. Glucagon secretion from mouse islets was mea-
sured with ELISA.
Results: In mouse α-cells exposed to 1-3 mM glucose, [cAMP]pm was
stable or slightly fluctuating. Increase of the glucose concentration to 7 and
20 mM induced marked lowerings of [cAMP]pm. Also human α-cells
reacted to glucose elevation with [cAMP]pm reduction. Simultaneous re-
cordings of [cAMP]pm and [Ca2+]pm in mouse islets did not reveal any
obvious relationship between the glucose-induced [cAMP]pm-lowering
and [Ca2+]pm, which often showed irregular oscillations both at 1 and
7 mM of the sugar. To investigate if the [cAMP]pm changes were due to
paracrine effects of somatostatin and/or insulin, we inhibited SSTR2 so-
matostatin receptors with PRL 2903 or CYN 154806 and insulin receptors
with S961. The insulin receptor antagonist (1 μM) lacked effects on
[cAMP]pm at both 1 and 20 mM glucose. In contrast, 5 μM PRL 2903
often increased [cAMP]pm, but nevertheless failed to prevent the glucose-
induced [cAMP]pm-lowering. Glucagon secretion was inhibited by >80%
in response to elevation of the glucose concentration from 1 to 7 or 20 mM
and this effect was prevented by 5 mM of the membrane permeable cAMP
analogue 8-Br-cAMP. SSTR2 antagonism with CYN 154806 did not di-
minish the inhibitory effect of glucose on glucagon secretion, but
[cAMP]pm-elevation by 100 μM of the phosphodiesterase inhibitor
IBMX prevented the glucose effect in the presence of the SSTR2-antago-
nist. Inhibition of protein kinase Awith 100 μMRp-8-Br-cAMPS reduced
glucagon secretion at 1 mM glucose by 65±9%, and there was further
reduction at 7 mM of the sugar. Glucagon secretion at 1 mM glucose was
also markedly reduced (>80%) by Epac inhibition with 10 μM ESI-09.
Conclusion: Glucagon secretion during hypoglycemia depends on ele-
vated [cAMP]pm and signalling via protein kinase A and Epac. Glucose
inhibits glucagon secretion by a direct [cAMP]pm-lowering effect in α-
cells independent of paracrine influence from somatostatin and insulin.
Disclosure:Q. Yu: None.

558
RAMP2 influences glucagon receptor pharmacology via trafficking
and signalling
J. Cegla, B.J. Jones, J.V. Gardiner, D.J. Hodson, T. Marjot, T.M. Tan,
S.R. Bloom;
Division of Diabetes, Endocrinology and Metabolism, 6th Floor
Commonwealth Building, Imperial College London, UK.

Background and aims: Endogenous satiety hormones provide an attrac-
tive target for drugs combating diabetes and obesity. Glucagon causes
weight loss by reducing food intake and increasing energy expenditure,
but induces hyperglycaemia. To further understand the cellular mechanisms
by which glucagon and related ligands activate the glucagon receptor
(GCGR), we have investigated the interaction of the GCGR with
RAMP2, a member of the family of Receptor Activity Modifying Proteins.
Materials and methods: CHO and HEK cells expressing the human
GCGR were stably transfected with human RAMP2. A combination of
saturation binding experiments, functional assays to assess the Gαs and
Gq pathways and β-arrestin recruitment, and siRNA knockdown was
used to examine the effect of RAMP2 on the GCGR. Ligands tested were
glucagon, glucagon-like peptide-1 (GLP-1), oxyntomodulin and analogue
G(X), a GLP-1/glucagon co-agonist developed in-house. Confocal

microscopy was employed to assess whether RAMP2 affected the sub-
cellular distribution of GCGR.
Results: Co-expression of RAMP2 and the GCGR resulted in a ten-fold
reduction in GCGR binding sites (p<0.0001) (n = 4 separate experi-
ments). This was confirmed by confocal microscopy, which demonstrated
that RAMP2 co-localises with the GCGR and causes significant GCGR
internalisation (P<0.0001) (n = 14 cells per group, paired observations).
Furthermore, the presence of RAMP2 reduced potency of glucagon sig-
nalling through the Gαs pathway (EC50 0.161± 0.063 versus 1.263 ±
0.289 nM; control versus RAMP2 positive cells; P<0.05) (n = 4 separate
experiments). RAMP2 also reduced efficacy of glucagon signalling
through the Gq pathway (Emax 109.0 ± 2.215 versus 57.7 ± 1.313%;
control versus RAMP2 positive cells; P<0.01) (n = 4 separate experi-
ments). SiRNA knockdown of RAMP2 restored glucagon signalling via
Gαs and Gq to levels observed in cells not expressing RAMP2. Finally,
the presence of RAMP2 completely abolished recruitment of β-arrestin
(P<0.0001) (n = 4 separate experiments).
Conclusion: This work suggests that RAMP2 can modify the agonist
activity and trafficking of the GCGR. It may inform the construction of
new peptide analogues with selective agonist activities.
Supported by: Wellcome trust, MRC, NIHR, BBSRC, IMB, FP7-
HEALTH- 2009- 241592 EuroCHIP
Disclosure: J. Cegla: Grants; Wellcome Trust, MRC, BBSRC, NIHR,
Integrative Mammalian Biology, FP7- HEALTH- 2009- 241592
EuroCHIP grant.
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Hyperglucagonaemia is associated with elevated plasma triglycerides
and increased visceral fat in children and adolescents
H. Manell1,2, H. Kristinsson1, J. Kullberg3, K. Paulmichl4,5, J.
Cadamuro6, F. Zsoldos4,5, J. Staaf1,2, E. Sargsyan1, H. Ahlström3, D.
Weghuber4,5, A. Forslund2, P. Bergsten1;
1Medical Cell Biology, 2Women's and Children's Health, 3Surgical
Sciences, Radiology, Uppsala University, Sweden, 4Pediatrics, 5Obesity
Research Unit, 6Laboratory Medicine, Paracelsus Medical University,
Salzburg, Austria.

Background and aims: Despite the importance of glucagon in diabetes
pathophysiology, the phenotype associated with hyperglucagonemia in
children and adolescents with obesity is not well known. Fatty acids are
known to stimulate glucagon secretion from rodent islets, a mechanism
possibly of importance in obesity where plasma lipids are often elevated.
The aim was to study the association between lipids and glucagon by
firstly, investigating the association between fasting plasma glucagon,
blood lipids and adipose tissue compartments in children and adolescents
and secondly to study the effect of fatty acids on glucagon secretion from
human islets.
Materials and methods: A two-centre cross-sectional study was carried
out at a university hospital in Sweden and a medical university hospital in
Austria. Children and adolescents age 5-18 years old with overweight or
obesity (n=119) were recruited from the childhood obesity clinic at re-
spective hospital and lean controls (n=42) were recruited through adver-
tisement and local schools in Austria and Sweden. Fasting plasma gluca-
gon, triglycerides, HDL cholesterol and LDL cholesterol were quantified.
A subset of subjects (n=65) underwent magnetic resonance imaging to
quantify visceral, subcutaneous, hepatic and pancreatic fat. Human islets
were cultured with and without 0.5 mM palmitate (0.5% bovine serum
albumin) for 48 hours and glucagon was subsequently quantified from
culture medium and after culture during normoglycemic (5.5 mM)
perifusion with the fatty acid no longer present (n=4 donors). Linear
regression models were used to analyse the association between fasting
glucagon and blood lipids and fat compartments. In case of outliers or not
normalized data, linear regression analyses were performed after log-
transformation. Differences in glucagon secretion between treatments of
human islets were tested by paired t-test.
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Results: Fasting glucagon was positively associated with plasma insulin
(R2=0.40, p<0.001) and plasma triglycerides (R2=0.18, p<0.001). These
associations were significant after adjusting for age and BMI. Among
quantified fat compartments fasting plasma glucagon was positively asso-
ciated with visceral adipose tissue volume (R2=0.32, p<0.001), subcutane-
ous adipose tissue volume (R2=0.12, p<0.01), liver fat (R2=0.10, p<0.01)
and pancreatic fat (R2=0.07, p<0.05). However, when adjusting for age and
BMI, only the association with visceral fat was significant. Palmitate treat-
ment of human islets increased glucagon secretion on average 52.5% dur-
ing culture (p<0.05) and 101.7% during perifusion (p<0.01) vs control.
Conclusion: High circulating triglycerides and visceral adiposity is asso-
ciated with high fasting plasma glucagon in children and adolescents. The
glucagonotropic effect of palmitate on human islets provides a potential
mechanism that links high circulating lipids to high plasma glucagon.
Supported by:EUFP7programme,Uppsala-Örebro regional research council
Disclosure:H. Manell: None.
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Novel tracer approach to estimate postprandial complex carbohy-
drate metabolism
M. Schiavon1, M. Persson2, C. Dalla Man1, L. Hinshaw2, M. Slama2,
Y.C. Kudva2, R.E. Carter2, C. Cobelli1, R. Basu2, A. Basu2;
1University of Padova, Italy, 2Mayo Clinic, Rochester, USA.

Background and aims: The tenet of measuring postprandial (PP) carbo-
hydrate metabolism by isotope dilution method is that both tracer and
tracee possess similar biochemical backbone to ensure identical metabolic
handling. Meeting this proviso has impeded complex carbohydrate (CC)
tracer research until now. The aim of this study was to develop a novel
tracer approach for the estimation of postprandial complex carbohydrate
metabolism in humans.
Materials and methods:We established a method exploiting the natural
abundance of [13C]polysaccharide (PS) in Sorghum (S, -11.6‰) and
Madagascar Rice (R, -28.9‰) [δ13C relative to VPDB] enabling detec-
tion of plasma enrichment of [13C]glucose by GC/C/IRMS after inges-
tion of S and R containing mixed meals. This technique, of labelling the
complex carbohydrate content of a solid meal, was coupled with the
infusion of [6,6-2H2]glucose and [6-3H]glucose from -180 min and 0
min, respectively, until 360 min after meal ingestion at time 0, thus rec-
reating the triple tracer protocol conditions already used to assess PP
glucose turnover after a simple carbohydrate ingestion. Sixteen healthy
subjects were divided equally into 2 matched groups: S (5M, age 34.8
±10.5 y, BMI 22.9±2.1 kg/m2) and R (4M, age 30.9±7.0 y, BMI 23.9±2.7
kg/m2). Each subject was studied in random order: glucose (G) as Jell-O
(labeled with [13C]glucose) and [13C]PS containing mixed meals with
either S or R meals. All meals had ~50g carbohydrates and similar mac-
ronutrients. Plasma glucose, insulin, glucagon and glucose enrichments
were measured for 6 hours after the meal and glucose fluxes, i.e. rates of
meal glucose appearance (Rameal), endogenous glucose production
(EGP) and glucose disappearance (Rd), were calculated.
Results: iAUC (0-120 min) of glucose and insulin were lower with poly-
saccharide (PS) than glucose (G) meals (p<0.04) in both groups with no
differences in iAUC (0-360 min). [13C]glucose concentrations were mea-
surable and patterns differed (p<0.05) between G and PS meals in both.
Both peak and iAUC (0-120 min) of Rameal and Rd were significantly
lower with PS and G meal (p<10-3); while baseline and nadir of EGP
were similar between groups, iAUC (0-120min) of EGPwas significantly
higher with PS than G meal (p<0.01).
Conclusion: A new isotopic method to measure postprandial (PP) com-
plex carbohydrate metabolism in humans has been developed and suc-
cessfully validated. Moreover, the method was exploited in the standard
triple tracer approach allowing the calculation of PP glucose fluxes with
real-world complex carbohydrate containing mixed meals.
Supported by: NIH DK 085516, DK 029953 and DK 094331
Disclosure:M. Schiavon: None.
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Association between changes in body weight and glycaemic control
following insulin initiation in people with type 2 diabetes: a UK pri-
mary care study
I. Idris1, U.C. Anyanwagu1, J.B. Mamza1, R. Mehta2, R. Donnelly1;
1Division of Medical Sciences and Graduate Entry Medicine, University
of Nottingham, Derby, 2Trent Research Design Services East Midlands,
University of Nottingham, UK.

Background and aims: Treatment intensification with insulin in people
with type 2 diabetes is recognised to be associated with greater weight
gain compared to other glucose-lowering therapies (GLTs) but the asso-
ciation between insulin induced weight-gain with glycaemic control
among patients undergoing routine clinical care is not known. We there-
fore aimed to establish the association between changes in weight at 1
year post-insulin initiation and glycaemic control (HbA1c reduction) and
to clarify if any association is independent of baseline HbA1c and GLT.
Materials and methods: In a large Primary care cohort of patients at 1-
year post-insulin initiation, the differences in weight and HbA1c from
baseline were determined and patients were classified into 3 groups: (1)
weight loss, (2) no change in weight and (3) weight gain. Descriptive
statistical analyses were used to characterise the baseline variables.
Time-varying variables were compared at one year using paired t-test
and chi-square tests. Point estimates with 95% confidence intervals at
conventional statistical significance level of 0.05 were used in the
Spearman’s regression coefficient model which was fitted to determine
the relationship between change in HbA1c and the different weight
groups, adjusting for significant covariates.
Results: There were 18,227 patients in our cohort (53.2% male; mean
age 61.5±13.6 yrs; body weight 91.3±18.7 Kg; and HbA1c 8.7±1.8%).
There was a significant association between the mean changes in body
weight and HbA1c (0.28kg vs -0.32%; p <0.00001) 1 year post-insulin
initiation. Compared to the weight loss group; there was a 0.07% (95%
CI: -0.12 to -0.03) greater reduction in Hba1c in the weight-gain group (p
= 0.003) but a non-significant increase of 0.05% (95% CI: -0.02 to -0.12)
in HbA1c in the group that had no change in body weight (p=0.155) after
adjusting for confounders. Age, gender, BMI, baseline HbA1c, GFR, total
cholesterol and low-density lipoprotein (LDL) levels were found to be the
independent predictors of the association between HbA1c reduction and
change in weight.
Conclusion: Among insulin naïve patients who received treatment inten-
sification with insulin, a reduction in HbA1c was associated with signif-
icant weight gain. The favourable effect on Hba1c levels was not ob-
served among those who lost weight or whose weight remained
unchanged
Disclosure: I. Idris: None.
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Metabolic effects of short-term caloric restriction in wildtype mice
and mice with reduced insulin gene dosage
M.B. Dommerholt1,2, D.A. Dionne1, D. Hutchinson1, J.K. Kruit2, J.D.
Johnson1;
1Dept. of Cellular and Physiological Sciences, University British
Columbia, Vancouver, Canada, 2Pediatrics, University Medical Center
Groningen, Netherlands.

Background and aims: The prevalence of obesity and age-related dis-
eases are increasing worldwide as a result of patterns of overeating and
inactivity. Caloric restriction (CR) is the only environmental intervention
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known to extend lifespan and delay the symptoms of ageing, but mech-
anisms behind it are incompletely understood. Based on knockout mouse
models for growth hormone, IGF-1 or IRS with prolonged longevity, it
was hypothesized that the insulin-IGF pathway could be targeted as a CR
mimic. The aim of this study was to test whether CR has additive and
distinct effects on glucose homeostasis and beta-cell function in the con-
text of reduced insulin dosage.
Materials and methods: C57BL/6J (wildtype) and Ins2 null mice, a
mouse model with reduced basal insulin levels, either homozygous of
heterozygous for the Ins1 allele, were put on 8-weeks of 40% CR and
physiological parameters were measured before and after caloric
restriction.
Results: Both male and female mice had lost a significantly amount of
weight due to a reducedWATmass. Interestingly, absolute BATmass was
increased only in female Ins2 null mice but not in either wildtype mice or
male Ins2 null mice, suggesting an increased thermogenic efficiency only
in females. Glucose homeostasis was improved by CR in both wildtype
and Ins2 null mice, which was associated with decreased fasting glucose
levels. However, mainly females seemed to develop insulin resistance in
order to maintain glucose levels after fasting or insulin injection.
Conclusion: Collectively, these results suggest that even a short-term CR
intervention can be beneficial in the context of reduced insulin produc-
tion. However, no additional improvement was seen in heterozygous Ins1
animals after CR, suggesting that compensation mechanisms for the loss
of insulin alleles are activated under normal conditions and CR
challenges.
Supported by: operating grant from Canadian Institutes of Health
Research
Disclosure:M.B. Dommerholt: None.
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Surrogate indices of insulin sensitivity after Roux-en-Y gastric by-
pass: a comparison with results from the hyperinsulinaemic clamp
K.N. Bojsen-Møller1,2, C. Dirksen1,2, M.S. Svane1,2, N.B. Jørgensen1,2,
V.B. Kristiansen3, J.J. Holst2,4, E.A. Richter5, S. Madsbad1,2;
1Department of Endocrinology, Copenhagen University Hospital
Hvidovre, 2Novo Nordisk Foundation Center for Basic Metabolic
Research, University of Copenhagen, 3Department of Surgical
Gastroenterology, Copenhagen University Hospital Hvidovre,
4Department of Biomedical Sciences, University of Copenhagen,
5Department of Nutrition, Exercise and Sports Sciences, University of
Copenhagen, Denmark.

Background and aims: Roux-en-Y gastric bypass (RYGB) induces ex-
tensive weight loss and improvements in insulin sensitivity when evalu-
ated by the hyperinsulinaemic clamp. Surrogate indices of insulin sensi-
tivity calculated from insulin and glucose concentrations at fasting or after
an oral glucose tolerance test (OGTT) are frequently used in diabetes
research, but have not been systematically validated after RYGB.
Materials and methods: Twenty obese subjects (10 preoperative type 2
diabetes, 10 normal glucose tolerance) were investigated before, 1 week
(wk), 3 months (mo) and 1 year (y) after RYGB using a 4 h
hyperinsulinaemic (40 mU/m2/min) euglycaemic (5.5 mmol/L) clamp
combined with [6,6-2H2]-glucose tracer infusion for estimation of periph-
eral insulin sensitivity (Rd: Rate of glucose disappearance, mg/kg ffm/
min) and hepatic insulin sensitivity index (HISI: 106/[basal rate of glucose
appearance × basal C-peptide). Fat free mass (ffm) was assessed byDXA.
At all study visits, 4 fasting surrogate indices (inverse HOMA-IR,
HOMA2-%S, QUICKI, revised QUICKI) were calculated, while
OGTT-derived indices (OGIS, Matsuda, Gutt) were obtained at all but 1
wk. Preoperative correlations between surrogate indices and Rd or HISI
were evaluated by Pearsons tests. Postoperative trajectories for surrogate
indices were compared to Rd or HISI trajectories after log-transformation
by use of repeated measurements ANOVA in a linear mixed effects
model.

Results:Before RYGB, all surrogate indices correlated with Rd (r-values:
0.56-0.81, all p<0.05), whereas only fasting indices and Matsuda corre-
lated with HISI (r: 0.63-0.85, all p<0.01). Postoperative fasting surrogate
indices: Changes in inverse HOMA-IR and HOMA2-%S differed
(p<0.01) from changes in peripheral insulin sensitivity at all study visits,
whilst relative changes in QUICKI and revised QUICKIwere comparable
to changes in Rd at 3 mo and 1 y, but not at 1 week. For hepatic insulin
sensitivity, inverse HOMA-IR and HOMA2-%S changed comparably to
HISI at 1 wk after RYGB, whereas changes at 3 mo and 1 y differed
significantly (p<0.01 for inverse HOMA-IR, p<0.05 for HOMA2-%S).
Changes in QUICKI and revised QUICKI differed from HISI-changes at
all postoperative study visits (all p<0.01).Postoperative OGTT surrogate
indices: Changes in Matsuda and Gutt differed from changes in Rd
(p<0.05 and p<0.01, respectively), but changes in OGIS and Rd were
comparable both at 3 mo (p=0.93) and 1y (p=0.81).
Conclusion: Surrogate indices of insulin sensitivity may be inaccurate
after RYGB. When compared with the gold standard hyperinsulinaemic
clamp, HOMA-IR, HOMA2-%S, Matsuda and Gutt may not be valid for
the estimation of post-RYGB changes in peripheral insulin sensitivity,
while QUICKI, revised QUICKI and OGIS perform better. HOMA-IR
and HOMA2-%S seem to provide reliable estimates of early, but not late,
changes in hepatic insulin sensitivity.
Clinical Trial Registration Number: NCT01202526
Supported by: UNIK
Disclosure:K.N. Bojsen-Møller: None.
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Vitamin D improves insulin sensitivity andmyosteatosis in a model of
diet-induced insulin resistance
E. Benetti1, R. Mastrocola2, F. Chiazza1, D. Nigro2, G. Vitarelli1, J.
Cutrin3, M. Collino1, M.A. Minetto4;
1Dipartimento di Scienza e Tecnologia del Farmaco, 2Department of
Clinical and Biological Sciences, 3Department of Biotechnology and
Sciences for the Health, 4Division of Endocrinology, Diabetology and
Metabolism, Department of Medical Sciences, University of Turin, Italy.

Background and aims: Human studies indicate a strong association
between vitamin D deficiency and type 2 diabetes. In particular epidemi-
ological evidence show that a poor vitamin D status increases the risk of
insulin resistance, however the mechanisms underlying this effect are still
not completely understood. In addition, early clinical description reported
that severe vitamin D deficiency is associated to myopathy, thus suggest-
ing a potential association between vitamin D and muscle. Aim of this
study is to evaluate the effect of vitamin D administration in a murine
model of diet induced insulin-resistance focusing on the skeletal muscle.
Materials and methods: Male C57DL/6 mice (n=40) were provided
with a standard diet or High Fat-High Sugar Diet (HFHS) for 4 months.
Subsets of animals were treated with Vitamin D (7 μg•kg-1, i.p. three
times/week) for the last 2 months. Body weight and food intake were
recorded weekly. At the end of the treatment, glucose tolerance test was
performed. The expression of markers of lipogenesis and phosphorylation
of insulin signalling intermediates were evaluated by western blot on
gastrocnemius specimens. The expression of RAGE receptor and
carboxymethyl lysine (CML), one of the main AGEs, were also evaluated
by immunoblotting. Gastrocnemius fat accumulation was detected by oil
red staining. Data were assessed by Kruskal-Wallis with Dunns post-test
for non-parametric distribution and ANOVAwith Bonferroni post-test for
parametric distribution and a P value <0.05 was considered significant.
Results: In comparison to standard diet, HFHS diet induced body weight
increase (24.84±1.05 g vs 31.82±1.95 g), hyperglycemia (107.8±29.58 vs
144.8±26.1 mg/dl) and impaired glucose tolerance. Neither the diet ma-
nipulation nor the drug treatment affected lipid profile. At themuscle level
HFHS animals showed fat accumulation and a significant increase of
triglycerides level (p<0.01) and these effects were correlated to an im-
paired insulin responsiveness. Vitamin D administration reduced body
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weight and improved the oral glucose tolerance test. Interestingly, vitamin
D reverted myosteatosis induced by the diet and this effect was correlated
to a reduction of SCAP/SREBP1 activation (p<0.01). In addition, animals
treated with vitamin D showed an improved muscle insulin responsive-
ness. HFHS diet increased CML concentration (p<0.05) and it was asso-
ciated to overexpression of RAGE receptor (p<0.001). Most notably,
these effects were significantly reduced by vitamin D treatment.
Conclusion: Our data clearly demonstrate that vitamin D administration
improves insulin resistance due a chronic exposure to an high fat high
sugar diet. Reduction of myosteatosis and muscle CML/RAGE expres-
sion can significantly contribute to the beneficial effects of vitamin D.
Disclosure:E. Benetti: None.
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Effect of Momordica charantia administration on insulin secretion
and insulin sensitivity in type 2 diabetes
E. Martínez-Abundis, M. Cortez-Navarrete, K.G. Pérez-Rubio, M.
González-Ortiz;
Department of Physiology, Institute of Experimental and Clinical
Therapeutics. University of Guadalajara. Health Sciences University
Center, Mexico.

Background and aims: Momordica charantia (MCH), also known as
bitter melon, is a popular plant used for the treatment of diabetes. A
decrease in glucose levels, glycated hemoglobin A1c (A1C) and
fructosamine has been observed with MCH in patients with type 2 diabe-
tes mellitus (T2DM). It is unknown whether the improvement observed is
through a modification on insulin secretion, insulin sensitivity, or both. To
date, the effect of MCH on these pathophysiological alterations in T2DM
has not been investigated. The aim of this study was to evaluate the effect
of MCH administration on insulin secretion and insulin sensitivity in
patients with T2DM.
Materials andmethods:A randomized, double blind, placebo controlled
clinical trial was carried out in 24 patients (aged 35-60 years) with newly
diagnosed T2DM, according to the criteria of the American Diabetes
Association (ADA), without pharmacological treatment. Patients re-
ceived MCH (1000 mg orally, twice daily) or homologated placebo for
3 months. All patients received medical nutritional therapy and were
instructed to continue with their normal physical activity. An oral glucose
tolerance test (OGTT) of 2-h was done before and after the intervention.
A1C, blood pressure, weight, body mass index (BMI), waist circumfer-
ence, fat % and fat mass were evaluated. Areas under the curve (AUC) of
glucose and insulin were calculated. Total insulin secretion (Insulinogenic
index), first phase of insulin secretion (Stumvoll index) and insulin sen-
sitivity (Matsuda index) were assessed. Statistical analyses were per-
formed with Wilcoxon and Mann-Whitney U tests. An Ethic
Committee approved the protocol and a written informed consent was
obtained from all volunteers.
Results: In the MCH group, there were significant decreases in weight
(79.4±9.2 vs. 78.0±9.2 kg, p=0.007), BMI (29.1±2.4 vs. 28.3±1.9 kg/m2,
p=0.007), fat % (36.7±7.8 vs. 36.3±7.6%, p= 0.021), fat mass (31.3±8.7
vs. 30.7±7.9 kg, p=0.037), waist circumference (106±12 vs. 104±11 cm,
p=0.013), A1C (7.8±0.8 vs. 7.1±1.3%, p=0.039), 2-h glucose in OGTT
(17.1±3.7 vs. 13.2±4.3 mmol/l, p=0.008), and AUC of glucose (61±9 vs.
52 ±13 mmol/l/min, p=0.047). A significant increase in AUC of insulin
(1,885±1,202 vs. 2,174±1,422 pmol/l/min, p=0.093), in total insulin se-
cretion (0.29±0.18 vs. 0.41±0.29, p=0.028) and first phase of insulin
secretion (557.8±645.6 vs. 1,135.7±725.0, p=0.093) was observed after
MCH administration. Insulin sensitivity was not modified with any inter-
vention. The placebo group showed no changes.
Conclusion: MCH administration reduced A1C, 2-h glucose, AUC of
glucose, weight, BMI, fat %, fat mass and waist circumference, with an
increment of AUC of insulin, first phase and total insulin secretion.
Clinical Trial Registration Number: NCT02397447
Disclosure:E. Martínez-Abundis: None.
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Differences in lipid content in standard diets lead to disbalance in
energy homeostasis during aging
C. Rubio1, E. Lizarraga2, F. Escrivá2, J.M. Carrascosa1;
1Centro de Biologia Molecular Severo Ochoa, 2Departamento de
bioquímica y biología molecular II, Facultad de farmacia, Universidad
Complutense, Madrid, Spain.

Background and aims: Aging associates with increased adiposity and
insulin resistance. Adiposity signals work together with hunger and sati-
ety signals in modulating energy homeostasis. We have previously report-
ed that aged Wistar rats show hyperleptinemia and central leptin resis-
tance that contribute to maintain a state of insulin resistance in aged
animals. Cholecystokinin (CCK) and leptin are two anorexigenic hor-
mones which work in short and long time respectively. Here we explore
the effect of two standard diets differing in lipid content in the develop-
ment of resistance to these hormones during aging, as well as the influ-
ence on weight and adiposity changes, and the accumulation of triglycer-
ide and cholesterol in different tissues.
Materials and methods: 3 and 24 month-old male Wistar rats fed with
standard diet 1 (SD1) (2.79kcal/g; 3.1%fat) or standard diet 2 (SD2)
(2.9kcal/g; 4% fat) throughout their lifespan (8 animals per diet and
age) were administered intraperitoneal with CCK (10μg/kg) and short-
term food intake was determined. After recovering from CCK, animals
were infused intracerebroventricular with leptin (0.2 μg/day) or vehicle
with an osmotic pump and body weight and food intake were assessed
daily. Animals were sacrificed 7 days after surgery. Experimental proce-
dures were approved by the institutional Ethics Committee.
Results: Young rats responsiveness to both hormones was similar inde-
pendently of the diet. In contrast, significant differences were observed in
aged animals. Thus, SD2 fed rats treated with CCK show similar short
time food intake than those treated with saline (p>0.05); in contrast, a
marked satiating effect of CCK was observed in rats fed with SD1
(p<0.001). Similarly, aged animals fed with SD2 diet showed resistance
to icv leptin whereas those under SD1 diet showed body weight loss and
decrease of daily and total food intake similar to young animals. Content
of triglyceride was 33.5% and 27.4% higher in liver and cardiac muscle
respectively, in aged rats under SD2 diet compared to SD1 fed ones
(p<0.01; p<0.05). Likewise, an increment of 29.8% in cholesterol content
was observed in liver in SD2 versus SD1 fed rats (p<0.05). Surprisingly,
no differences in body fat were detected by nuclear magnetic resonance
analysis between SD1 and SD2 fed aged rats. In contrast, young rats
under SD2 diet present higher body fat.
Conclusion: Our results suggest that fat content in diet is a key factor
determining the responsiveness to anorexigenic signals in aged animals.
Higher fat in the diet results also in a major infiltration of fat in cardiac
tissue and liver. Young animals under SD2 diet present higher levels of
body fat than SD1 fed young rats. Nevertheless, fat mass accretion along
aging is similar independently of the fat content of the diet. Fat promotes
CCK release from enteroendocrine cells in gut; hence elevated diet fat
might result in long-term hypercholecystokinemia and posterior resis-
tance to this hormone in SD2 fed animals. Regarding leptin, its secretion
correlates with triglyceride content in adipose tissue. Thus, it seems likely
that SD2 fed rats develop early hyperleptinemia that leads later to leptin
resistance in aged animals, whereas SD1 fed animals seem to be
protected. These data emphasize the relevance of diet fat content along
life-span in preserving hormonal action.
Supported by: S2010/BMD-2423
Disclosure:C. Rubio: Grants; Ayudas para la formacion de profesorado
universitario.
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Liraglutide upregulates adipose tissue angiogenic pathways and
sprout formation, contributing to a better metabolic outcome
P. Matafome1,2, C. Carrêlo1,3, T. Rodrigues1, B. Martins3, D. Marques1,
C. Fontes-Ribeiro3, R. Seiça1, S. Santos3,4;
1Laboratory of Physiology, Institute of Biomedical Imaging and Life
Sciences (IBILI), Faculty of Medicine, University of Coimbra,
2Department of Complementary Sciences, Instituto Politécnico de
Coimbra, Coimbra Health School (ESTeSC), 3Laboratory of
Pharmacology and Experimental Therapeutics, IBILI, Faculty of
Medicine, University of Coimbra, 4Faculty of Pharmacy, University of
Coimbra, Portugal.

Background and aims: Adipose tissue storage, metabolic and secretory
functions are highly dependent of its ability to expand when necessary.
Accordingly, correct vascularization is a crucial process in adipose tissue
expansion and metabolic regulation. It has been shown that incorrect
angiogenesis is a trigger to insulin resistance and metabolic dysregulation
and increased capillarization improves insulin sensitivity and the meta-
bolic outcome. Thus, our aim was to assess the pro-angiogenic effects of
liraglutide.
Materials and methods: For in vivo studies 14 week male Wistar and
non-obese type 2 diabetic Goto-Kakizaki (GK) rats were injected twice a
day with liraglutide (200μg/Kg s.c.) during 14 days. Epididymal adipose
tissue was collected, homogenized and used for Western Blot analysis.
For ex vivo studies (adipose tissue angiogenic assay), adipose tissue from
4 week old Wistar rats was collected and cut into very small pieces
(~1mm3). Explants were then embedded in collagenmatrix and incubated
for 5 days in EGM- 2MV, BulletKit (Lonza, Switzerland) with or without
liraglutide (50nM).
Results: In rats, liraglutide treatment upregulated adipose tissue an-
giogenic pathways by increasing the levels of VEGFR2, Tie-2 and
FGFR, as well as HIF2alpha levels, which are involved in activation
of angiogenic pathways. Interestingly, liraglutide-treated rats signifi-
cantly lost body weight, but not epididymal adipose tissue weight.
This was associated with increased PPARgamma levels after
liraglutide treatment, showing loss of non-adipose fat and better lipid
storage in adipose tissue. Improved insulin signalling and glycaemic
outcome was observed in GK rats after liraglutide treatment, possibly
resulting from better adipose tissue function. In the adipose tissue
angiogenic assay, liraglutide did not result in significantly higher area
of vascularization, but dramatically increased vessel density in a
PI3K-dependent manner.
Conclusion: Liraglutide improves adipose tissue angiogenesis and adi-
pose tissue function, contributing to better lipid storage and metabolic
outcome.

Disclosure:P. Matafome: None.

568
Teneligliptin decreases the uric acids levels by xanthine
dehydrogenage expression in white adipose tissue of the male
Wistar rats
C. Tsukagoshi Moriya, H. Satoh;
Department of Nephrology, Hypertension, Diabetology, Endocrinology,
and Metabolism, Fukushima Medical University, Japan.

Background and aims: The uric acid is also one of risk factor in the
cardiovascular diseases. Recently it has reported adipose tissue produces
and secretes uric acid through xanthine oxidoreductase (XOR) and that
the production is enhanced in obesity. On the other hand, it is also reported
that DPP-4 is released from adipose tissue correlated positively with an
increasing risk score for the metabolic syndrome. Teneligliptin, a novel
dipeptidyl peptidase-4 (DPP-4) inhibitor, exhibits a unique structure char-
acterized by five consecutive rings, which produce a potent and long-
lasting effect. In this study, we investigated the effects of teneligliptin
on the uric acids metabolism in the male Wister rats and 3T-3L1
addipocytes.
Materials and methods: Male Wistar rats were fed normal chow diet
(NCD), or 60% high fat diet (HFD) containing with either teneligliptin
(~4.0 mg/kg/day) or not, for 4 weeks. Plasma uric acid levels and the
expression level of xanthine dehydrogenase (Xdh), the major form of
XOR in tissues, in either liver or WAT of NCD-fed rats were examined.
All procedures were performed in accordance with the Guide for Care and
Use of Laboratory Animals of the NIH and were approved by the Animal
Subjects Committee of our University. Mouse 3T3-L1 preadipocytes
were cultured and differentiated into adipocytes and, it were used 14 days
after differentiation. 3T3-L1 adipocytes were incubated with the indicated
concentration of teneligliptin (0, 1, 5, 10 μM) or/and DPP-4 (200ng/ml)
for the indicated period before the experiments. After the process, Xdh
mRNA expression were analyzed by qRT-PCR.
Results: Body weight was not significantly different between the control
and teneligliptin groups, while body weight of the HFD-fed rats was
significantly greater than in the NCD-fed rats. The plasma uric acid level
did not significantly differ between the control and teneligliptin groups
under the NCD condition. However, the plasma uric acid level was sig-
nificantly decreased by 21% (from 0.34 ± 0.02 to 0.27 ± 0.02; P < 0.05) in
the HFD-fed teneligliptin treated rats compared to the HFD-fed control
rats. To investigate the molecular mechanisms of this effect of
teneligliptin, we performed quantitative real-time PCR analysis. The ex-
pression level of Xdh in either liver or epididymal adipose tissue of NCD-
fed rats was not altered by teneligliptin treatment. On the other hand, the
Xdh expression was reduced significantly by 32% (P < 0.01) in the epi-
didymal adipose tissue of the HFD-fed teneligliptin treated rats compared
that of HFD-fed control rats, whereas the Xdh expression in liver did not
change significantly in either group. Furthermore, teneligliptin signifi-
cantly decreased Xdh expression by 45% (P < 0.01), 35% (P < 0.01),
and 34% (P < 0.01) at 1, 5, and 10μMconcentration, respectively, in 3T3-
L1 adipocytes. The treatment of DPP-4 (200 ng/ml), which was a novel
adipokine that impaired insulin sensitivity in an autocrine and paracrine
fashion, significantly increasedXdh expression by 49% (P < 0.01) in 3T3-
L1 adipocytes. Under condition with pretreatment of DPP-4 for 12 hours,
10 μM teneligliptin significantly decreased Xdh mRNA expression by
26% (P < 0.01) compare to the DPP-4 treated 3T3-L1 adipocytes.
Conclusion: These data suggest that teneligliptin has the effect of reduc-
ing the uric acid level by suppressing the Xdh expression in epididymal
adipose tissue of obesity.
Disclosure:C. Tsukagoshi Moriya: Non-financial support; Tanabe
Mitsubishi Pharma. Other; Eli Lilly Japan K.K.
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One year efficacy, safety and tolerability of duodenal exclusion using
Endobarrier as an adjunct to glucagon-like-peptide-1 (GLP-1) ther-
apy: a randomised controlled trial
P. Sen Gupta1,2, R.S. Drummond3, B.M. McGowan4, S.A. Amiel2, R.E.
Ryder1;
1City Hospital, Birmingham, 2King's College London, 3Glasgow Royal
Infirmary, 4Guy's and St Thomas' Hospitals, London, UK.

Background and aims: New, effective treatments are needed to
combat the global diabesity pandemic. 75% of UK patients com-
mencing GLP-1 receptor agonist (GLP-1RA) therapy fail to
achieve national targets for continuation. To investigate the effica-
cy, safety and tolerability of adding endoscopic duodenal exclusion
to GLP-1RA therapy not achieving targets, compared to either
treatment alone.
Materials and methods: Adults with suboptimally controlled type 2
diabetes (HbA1c≥58mmol/mol, ≥7.5%) and obesity (BMI≥35kg/
m2) despite GLP-1RA therapy (liraglutide 1.2mg daily) were
randomised to (1) additional duodenal exclusion using a novel en-
doscopic device, Endobarrier (2) Endobarrier without GLP-1RA;
(3) escalated dose liraglutide (1.8 mg daily). All groups underwent
the same initial 2-week diet. Those randomised to endobarrier were
implanted with the device for 1-year. Participants were seen 3-
monthly. This 1-year analysis was by modified intention to treat.
Patient satisfaction was assessed using the NHS friends and family
test.
Results: Groups were matched for age, sex, ethnicity, duration of
diabetes, BMI and HbA1c (Table 1). In groups 1, 2 and 3 respec-
tively, weight fell by 12.4±6.5kg, 11.4±7.6kg and 2.6±6.5kg;
HbA1c fell by 22.8±16.1mmol/mol, 13.6±17.6mmol/mol and 13.8
±15.5mmol/mol over 1-year (Table 1). Group 1 achieved this
whilst reducing other diabetes medications whereas groups 2 and
3 added them (-3, 13, 5 new diabetes drugs respectively, P=0.01).
5/48 (10.4%) Endobarrier-treated patients had serious device-
related adverse events (gastrointestinal bleed, obstruction, compli-
cated removal, liver abscess; 1 from group 1) with resolution in all
cases. There were 5/42 (11.9%) early device removals related to
gastrointestinal symptoms (3 from group 1). Patient satisfaction
levels were high with all treatment groups at 1 year: 89.5, 85.7
and 88.9% would be very likely or likely to recommend the treat-
ment they received to family and friends. There were no significant
differences in fasting glucose, hunger or satiety levels but by 1
week fasting and post-prandial satiety levels were significantly in-
creased in group 1.
Conclusion: At 1 year, both Endobarrier groups produced similar
clinically significant reductions in weight. Group 1 showed a
trend towards superior effect on HbA1c reduction, achieved de-
spite reduction of other diabetes medications compared to groups
2 and 3, in which there was intensification of other diabetes med-
ications. These data suggest adding duodenal exclusion to
suboptimally performing GLP1-RA therapy has clinical benefit
and advantage over converting to duodenal exclusion or increasing
GLP-1RA dose. The Endobarrier safety and tolerability profile up
to 1 year was acceptable. Combination endobarrier-GLP-1RA ther-
apy was well tolerated, with high levels of patient satisfaction in
all groups.

Clinical Trial Registration Number: ISRCTN00151503
Supported by: ABCD grant
Disclosure:P. Sen Gupta: None.

570
Comprehensive metabolomic analysis in plasma, skeletal muscle, ad-
ipose tissue and urine inmen withmetabolic syndrome; with focus on
the effects of resveratrol
A. Korsholm, M.J. Ornstrup, T.N. Kjaer, S.B. Pedersen;
Department of Endocrinology and Internal Medicine MEA, Aarhus
University Hospital, Denmark.

Background and aims:Resveratrol is a polyphenolic compound naturally
present in many food items, especially berries, nuts and red wine.
Resveratrol has been intensively studied in recent years as it has shown
promising effects in cell culture and animal studies on various pathways
involved in insulin sensitivity, low-grade inflammation, and consequences
of obesity. The recently developed Metabolomic approach profile small-
molecule metabolites using non-targeted approaches and has the advantage
that it integrates gene-expression, transcript and protein levels, in addition
to posttranslationalmodifications. It directly assesses themetabolic changes
in a biological sample and offers the possibility to identify metabolic sig-
natures of cellular metabolism involved in different pathways. The aim of
the study is to provide a comprehensive Metabolomic analysis of the
changes following resveratrol treatment in men with metabolic syndrome.
Materials and methods: The study was a randomized, placebo-con-
trolled, double-blinded, single centre study. A total of 44 males with
metabolic syndrome were randomized to treatment for four months with
tablets containing placebo or 500 mg trans-resveratrol twice daily.
Metabolomic profiling was performed on plasma, urine and biopsies from
adipose tissue and skeletal muscle using ultrahigh performance liquid
chromatography-tandem mass spectroscopy (UPLC-MS/MS) and gas
chromatography-mass spectroscopy (GC-MS).
Results: A total of 405, 282, 446 and 604 named biochemicals were
detected in plasma, adipose tissue, skeletal muscle and urine. When com-
paring the resveratrol group to the placebo group a total number of com-
pounds changed significantly (p≤0.05) in plasma, adipose tissue, muscle
tissue, and urine with 38, 45, 24 and 43, respectively. Changes in plasma
steroid hormones were one of the most pronounced alterations with re-
duction of many of the cholesterol-derived steroid hormones, including
dehydroisoandrosterone sulfate and epiandrosterone sulfate among

Diabetologia (2016) 59 (Suppl 1):S1–S581S272



others. Urine analysis demonstrated elevation of sulphated steroid hor-
mone metabolites suggesting increased renal excretion. Accumulation of
long-chain saturated, monounsaturated and polyunsaturated (n3 and n6)
free fatty acids was observed in adipose tissue along with elevated levels
of glycerol, phospholipids and lysolipids which indicate greater lipolysis
and increased release of free fatty acids after resveratrol treatment. Also,
trending (0.05<p<0.10) elevations in glycolytic and pentose phosphate
pathway intermediates; glucose 6-phosphate, dihydroxyacetone phos-
phate, 3-phosphoglycerate, and sedoheptulose 7-phosphate in adipose
tissue indicates greater glucose uptake and glucose utilization through
both glycolysis and alternative pathways. Finally, changes in metabolites
derived from aromatic amino acids predominantly produced by the gut
microbiome were observed in urine and may represent an important effect
of resveratrol on the metabolome.
Conclusion: The metabolomic profiling revealed interesting metabolic
changes following treatment with resveratrol to males with metabolic
syndrome. Multiple pathways including steroid hormone metabolism,
adipose tissue lipolysis and glucose utilization, and the gut microbiome
were affected.
Clinical Trial Registration Number: NCT01412645
Disclosure:A. Korsholm: Grants; Study was supported by the Rasmus
Riisfort Foundation, Ejnar Danielsens Foundation, AP Møller Maersk
Foundation and is part of the LIRMOI-program supported by the
Danish Council for Strategic Research.

571
Leptolide improves insulin resistance in diet-induced obese mice
P. Villa-Perez1, M. Cueto2, I. Cozar-Castellano1, G. Perdomo3;
1IBGM (Universidad de Valladolid-CSIC), 2Instituto de Productos
Naturales y Agrobiología (CSIC), La Laguna, 3Facultad de Ciencias,
Universidad de Burgos, Spain.

Background and aims: Insulin resistance is a hallmark of type 2 diabetes
mellitus (DM2), a devastating disease worldwide. Current pharmacolog-
ical therapies to treat DM2 are focused countering insulin resistance. In
this work, we aimed to investigate the potential therapeutic use of
Leptolide, a natural compound member of the cembranolide family.
Materials and methods: Three months-old C57BL/6J male mice fed
regular diet (SD) or high fat-diet (HFD; 60% kcal fat) were treated with
daily i.p. injections of Leptolide (100μg/kg) or vehicle for one month.
Intraperitoneal glucose tolerance and insulin sensitivity were assessed
during and at the end of the treatment. Plasma insulin, triglycerides
(TG) and cholesterol (CHL) were measured after treatment. HepG2 cells
were treated with 0.1 μM Leptolide and insulin signaling was studied by
PKB activation.
Results: Mice fed SD and treated with Leptolide showed improved glu-
cose tolerance and insulin sensitivity compared to control mice.
Concomitant, plasma insulin levels were reduced by 40% and plasma
TG levels by 25% in Leptolide treatedmice. Likewise, diet-induced obese
mice exhibited improved whole glucose tolerance and insulin sensitivity
when treated with Leptolide. In parallel, plasma insulin levels were re-
duced by ~30% and plasma TG levels by ~12%. Importantly, these ben-
eficial effects on glucose homeostasis, lipid levels and insulin sensitivity
were not accompanied by toxicity. To further investigate the molecular
mechanism by which Leptolide improves insulin sensitivity, we have
shown that Leptolide augmented ~2-fold PKB phosphorylation levels in
liver cells in a dose- and time-dependent manner.
Conclusion:We identified Leptolide as a new potential compound for the
treatment of insulin resistance in DM2.
Supported by: JCYL BIO/VA40/15
Disclosure:P. Villa-Perez: None.
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New-onset diabetes as a target for pancreatic cancer screening
P. Škrha1, A. Hořínek2, M. Anděl1, P. Frič3, J. Škrha2;
12nd Dept. of Internal Medicine, 3rd Faculty of Medicine, 23rd Dept. of
Internal Medicine, 1st Faculty of Medicine, 3Military Hospital, 1st
Faculty of Medicine, Charles University, Prague, Czech Republic.

Background and aims: New-onset diabetes mellitus/prediabetes
with duration of less than 2 years (T3cDM) can be the earliest
symptom of pancreatic cancer (PAC), especially when significant
weight loss is present. On the contrary, long-term diabetes
(T2DM) is a risk factor for developing PAC. Our aim was to
determine the sensitivity and specificity of the current biochemical
marker CA 19-9 alone or together with promising new markers
microRNA-196 and -200 in distinguishing PAC patients from non-
cancer patients.
Materials and methods: Sixty PAC patients with DM (35 men/25
women, age 67±8 yrs), 34 Type 2 DM patients without PAC (27
M/7 W, age 63±6 yrs) and 30 controls (22M/8W, 63±7 yrs) were
enrolled in our study. Diagnosis of the cancer was confirmed either
by needle biopsy or by surgical resection of the tumour later on. DM/
prediabetes diagnosis was made according to ADA criteria. CA 19-9
was performed routinely in a laboratory, serum samples were used for
microRNA isolation. Expressions of microRNAs were determined
after reverse transcription and real-time PCR. ANOVA test was per-
formed to evaluate the results. Tests of sensitivity and specificity of
the markers were determined.
Results: In our group more patients with PAC were associated with
new-onset diabetes than with long-term diabetes. All three markers
were significantly elevated in PAC patients, with no difference in the
subgroups according to the duration of diabetes. Data are shown in
the table. While sensitivity and specificity of CA 19-9 alone to detect
the cancer was 85% and 73%, respectively, a combination of CA 19-9
and microRNA-196 and -200 improved sensitivity to 95% and spec-
ificity to 77%.
Conclusion: Higher detection of new-onset DM/prediabetes
(T3cDM) in PAC could play an important role in the early diag-
nosis of pancreatic cancer. Other signs like weight loss and/or
gastrointestinal symptoms may initiate further examination.
Thanks to high sensitivity a combination of modern molecular
markers microRNA-196 and -200 together with CA 19-9 could
be used in the first line of non-invasive PAC screening in patients
with new-onset DM. It would diminish a delay in the diagnosis of
pancreatic cancer and improve the prognosis of diabetic patients
with this malignant disease.

Supported by: Research project of Charles University Prvouk P25/LF1/2
Disclosure:P. Škrha: None.
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Increased dietary AGEs and diabetes: possible inducers of colon
cancer
A.I. Serban1, L. Stanca1, O.I. Geicu1,2, A. Dinischiotu2;
1University of Agricultural Science and Veterinary Medicine, 2University
of Bucharest, Faculty of Biology, Bucharest, Romania.

Background and aims: Advanced glycation end products (AGEs) die-
tary intake is increased as a consequence of processed foods consumption
and is also high in diabetes patients. Recent evidence has suggested there
may be an association between AGEs and colorectal cancer risk. We
investigate the contribution of glycated casein in the modulation of sig-
naling pathways involved in the biology of human cancer.
Materials and methods: Casein was subjected to an in vitro glycation
process, in the same conditions as those used in the production of sweet-
ened UHT milk drinks: 20 mg/ml total casein were UHT treated (30 min
at 70°C followed by 4 sec at 140°C) in the presence of 116 mM lactose -
55 mM glucose-fructose or without sugars (for control casein). Long term
storage effects were simulated by storage at room temperature for 60
days). Total AGEs content in glycated casein was 17.5 μg/mg protein
while in control casein, AGEs were 10 times lower. Furosine content
was 2μg/mg protein in glycated casein and 0.17μg/mg protein in control.
C2BBe1 (expressing brush border) colorectal adenocarcinoma cells were
treated with 50, 100 and 200 μg/ml glycated or control casein for 3, 6, 9,
12 and 24 h, in serum-free conditions.
Results:Cell proliferation was slightly encouraged by glycated casein
in a time and dose-dependent manner and increased by 1.4 fold after
24 h (p<0.05). Compared to control cells, RAC-alpha serine/
threonine-protein kinase (AKT1) expression increased 1.7 fold after
24 h of exposure to 200 μg/ml glycated casein. AKT1 is known to
inhibit apoptosis and to activate the NF-kB pathway and antioxidant
enzymes. This could enhance cancer cells ability to cope with stress-
ful stimuli and promote survival. NF-kB inhibitor alpha (IkB) expres-
sion was high at early intervals after glycated casein exposure, which
suggested NF-kB is initially inhibited. However, as IkB decreased,
the expression of p50 subunit of NF-kB began to increase after 12 h
of exposure to 200 μg/ml glycated casein, which suggested NF-kB
signaling became activated. AKT1 expression appeared to be inverse-
ly associated with H2O2 levels, which were high (4 fold increase,
p<0.001) after 3 h of incubation with glycated casein. The generation
of reactive oxygen species is known to be induced as a primary result
of AGE-receptor binding. After the H2O2 surge, catalase activity
increased promptly, and was maximal after 6 h of exposure to 200
μg/ml glycated casein (1.6 fold increase, p<0.05). Conseqent to this
catalase activation, H2O2 levels returned to control levels.
N(epsilon)-(carboxymethyl)lysine (CML) - protein adducts signifi-
cantly increased after 12 h and 24 h of exposure to 200 μg/ml
glycated casein, by over 2 fold at both intervals (p<0.01).
Phosphorylated extracellular signal-regulated kinases 1/2 (Erk1/2)
expression also increased at the longer exposure intervals. This aspect
might be particularly significant for cancer cell types, as Erk1/2 is a
known inducer of matrix metalloproteinase 2, which is involved in
the metastatic process.
Conclusion: Glycated casein benefited the cellular proliferation of ade-
nocarcinoma cells C2BBe1 and activated signaling mechanisms which
may be involved in cancer metastasis. High AGEs levels, either from diet
or due to diabetes may be key signaling molecules involved in the initi-
ation and development of colon cancers.
Supported by: CNCS – UEFISCDI, project no. PN-II-RU-TE-2012-3-
0034
Disclosure:A.I. Serban: Grants; CNCS – UEFISCDI, project no. PN-II-
RU-TE-2012-3-0034.

574
Mitogenic activity of the metabolically relevant hepatokine FGF21 in
human carcinoma cells
L. Berti1, B. Rädle2, H.U. Häring1,3, M. Hrabĕ de Angelis2, H. Staiger1,3;
1Institute for Diabetes Research andMetabolic Diseases of the Helmholtz
Center Munich at the University of Tübingen, Tübingen; Institute of
Experimental Genetics, Helmholtz Center Munich, German Research
Center for Enviromental Health, Neuherberg, 2Institute of Experimental
Genetics, Helmholtz Center Munich, German Research Center for
Enviromental Health, Neuherberg, 3University Hospital Tübingen,
Department of Internal Medicine IV, Germany.

Background and aims: Type 2 diabetes mellitus (T2DM) is associated
with increased incidence and progression of various types of cancer,
among others those of liver and breast. In contrast, inverse correlation
between T2DM and risk of prostate carcinoma (PCa) has been demon-
strated. However, diabetic men have more aggressive PCa with worse
prognosis than non-diabetic patients. Which factors may link metabolic
abnormalities to enhanced cancer risk is not fully understood yet. Serum
FGF21 levels are significantly increased in situations of metabolic imbal-
ance in humans, as in obesity, metabolic syndrome and T2DM. We asked
whether a link may exist between high FGF21 serum concentrations and
tumor cell proliferation.
Materials and methods: Breast adenocarcinoma cells (MCF7), prostate
adenocarcinoma cells (PC3), hepatocellular carcinoma cells (HepG2)
and, for control, non-transformed breast epithelial cells (MCF10a) were
treated with increasing concentrations of recombinant human FGF21
(rhFGF21) over 4 days. Cell viability/cell number, DNA content, cellular
protein and RNAwere analyzed.
Results: Treatment of MCF7, PC3, and MCF10a cells with rhFGF21 at
increasing concentrations over 4 days induced a modest but significant
increase in cell viability and/or cell number (p<0.001, p<0.01 and p<0.05)
as measured by XTT assay. No effect was measured in HepG2 cells. In
parallel, DNA amount was significantly higher in all cell lines. In HepG2
cells, the effect was present only at pharmacological rhFGF21 concentra-
tions. All cell lines expressed the genes FGFR1, FGFR4 and FRS2
encoding for surface receptors and receptor substrate/adapter protein in-
volved in FGF21 signaling. A clear dose-response was seen in PC3 cells.
In these cells, acute stimulation with rhFGF21 at physiological doses
induced phosphorylation of ERK1/2. Interestingly, expression of the im-
mediate early genes FOS and JUN, but not MYC, and of IRS1 was
significantly increased In PC3 cells within 4h after addition of
rhFGF21. Furthermore, a trend for increase in SLC2A1 and HK2 expres-
sion within 24h of treatment with rhFGF21 was observed.
Conclusion:Altogether, our data show that rhFGF21 treatment of human
carcinoma cells increases cell viability and proliferation probably by ac-
tivating the MAPK pathway and up-regulating expression of mitogenic
and trophic genes. Thus, the hepatokine FGF21 that is known to circulate
at elevated concentrations in obesity and obesity-associated diseases may
represent a new player in the connection between metabolic diseases and
certain tumors.
Disclosure:L. Berti: None.

575
The classical nuclear estrogen receptors ERα and ERβ, and the G-
protein-coupled receptor-30 are differently expressed in prostate can-
cer depending on diabetes status
S.Z. Lutz1, J. Hennenlotter2, M. Scharpf3, T. Todenhöfer2, M. Heni1, A.
Guirguis1, A. Peter1, H. Staiger1, A. Fritsche1, A. Stenzl2, H.U. Häring1;
1Department of Internal Medicine IV, 2Department of Urology, Institute
of Pathology, University of Tuebingen, Germany.

Background and aims: In contrast to many other malignancies, inci-
dence of prostate cancer (PCa) is not elevated in patients with diabetes
mellitus. However, PCa survival is markedly reduced in diabetic men.
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Prostate cell growth and prostate carcinogenesis are not only mediated by
androgens, they are also depending on functional estrogen signaling. To
address potential underlying mechanisms for the reduced survival in dia-
betic men we looked for gene expression patterns of the classical nuclear
estrogen receptors ERα (ESR1) and ERβ (ESR2) both in diabetic and
nondiabetic patients. Moreover, expression of the G-protein-coupled
receptor-30 (GPR30) with estrogen-binding affinity was also investigat-
ed, which was shown as well as ERα and ERβ to be involved in prostate
tumorigenesis.
Materials andmethods: 12 prostate tissue samples of diabetic patients (6
cancer, 6 tumor-adjacent benign tissue, mean HbA1c 6.4±0.1%) and 12
samples of patients without diabetes (6 cancer, 6 tumor-adjacent benign
tissue, mean HbA1c 5.6±0.1%), matched for age and BMI, who
underwent a radical prostatectomy, were included in the study. mRNA
expression of target genes was analyzed by RT-qPCR and normalized to
RPS13 mRNA in duplicate. Insulin sensitivity index was calculated as
proposed by Matsuda and deFronzo during a 5-point oral glucose toler-
ance test.
Results: Absolute ESR1, ESR2, and GPR30 gene expressions were not
different between diabetic and nondiabetic men. While ESR1 and GPR30
gene expressions were unaltered in tumor in comparison with benign
tissue, absolute ESR2 gene expression, which was already very low,
was further reduced in tumor (p=0.0008). The study group was then
stratified according to their diabetes status. Now, however, when correlat-
ed to the tumor content in the biopsies, only in diabetic patients we found
an impressive reduction in ESR1 gene expression with increasing tumor
content (p=0.007). Moreover, ESR2 and GPR30 gene expression analy-
ses showed only in diabetic patients a difference between tumor and
benign samples, where the gene expressions were clearly reduced in tu-
mor tissue (p=0.006 and p=0.02, respectively). These associations were
independent of age, BMI and insulin sensitivity in multivariate model
analyzes.
Conclusion: In this study we could demonstrate an impressive reduction
in ESR2 and GPR30 gene expression in prostate tumor tissues only in
diabetic patients. As both receptors are described to play protective roles
in PCa development, and because their reduction in PCa seems to be
dependent on a diabetic environment, they might represent one mecha-
nistic way for the understanding the markedly reduced survival in diabetic
men with PCa. Because a suppressive role in prostate cancer invasion was
recently attributed to ERα, a reduction in ESR1 gene expression with
increasing tumor content may also contribute to the reduced survival of
diabetic men with PCa.
Disclosure:S.Z. Lutz: None.
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The risk of epithelial ovarian cancer in obesity before and after
marked weight loss obtained by bariatric surgery
F. Coccia, D. Capoccia, G. Guarisco, M. Testa, F. Abbatini, A. Guida, M.
Rizzello, G. Silecchia, E. Anastasi, F. Leonetti;
University of Rome Sapienza, Italy.

Background and aims: Epithelial ovarian cancer (EOC) is a tumor as-
sociated to a high mortality. Obesity has been shown to be an established
risk factor for EOC. The current biomarker for ovarian cancer is CA-125.
Recently, Human Epididymis Protein 4 (HE4) has been proposed as a
biomarker in EOC differential diagnosis. An algorithm (ROMA, Risk Of
MalignancyAlgorithm) has been developed for pre-menopausal and post-
menopausal women to combine the diagnostic power of plasma CA125
and HE4 to predict the EOC risk. Aims of the study are to evaluate
whether obesity could represent a risk factor for EOC and could increase
the ROMA index and if this risk could decrease after marked weight loss
by bariatric surgery.
Materials andmethods: 163 obese women with body mass index (BMI)
42.4±10.8kg/m2 age 33±15.9 years (Group 1), and 130 normal weight
women with BMI 22.8±3.6kg/m2, age 30±4.6 (Group 2) underwent CA-

125 and HE4 plasma determinations that have been incorporated in
ROMA algorithm. Patients of Group 1 underwent Sleeve Gastrectomy
(SG) and evaluated 1 year after surgery. We selected a population of
premenopausal women to exclude menopausal status as a confounding
factor.
Results: HE4 levels above the normal range were detected in 8.6% (14/
163) of Group 1. and only in 3% (4/130) of Group 2 (p<0.007). CA125
plasma concentrations above the normal range were observed in 2.5%
(4/163) of Group 1 and in 6.1% (8/130) of Group 2 (p<0.004). ROMA
score above the cut-off (>13%) was detected in 24.5% (40/163) of Group
1, whereas in the normal-weight women group a high ROMA score was
identified only in 5.3% (7/130) (p<0.009). After SG and decrease of BMI
(from 42.4 to 32.5 kg/m2, p 0.001), we observed a decrease of ROMA
score from 17.8±2.6 to 14.1±3.6 (p<0.05) and it was in the normal range
in 62% of the high risk for EOC obese women.
Conclusion: Our data suggest that obesity in premenopausal women is a
risk factor for EOC. It seems to have enough evidence to speculate the
possible function ofROMEscore as a simple, non-invasive test able to screen
obese women at risk of developing EOC. This risk decreased after SG.
Disclosure:F. Coccia: None.

577
The impact of diabetes and antidiabetic treatment on the survival of
patients with multiple myeloma
E. Sipter1, G. Varga1, A. Hóbor1, L. Barkai1, G. Mikala2, T. Masszi2, N.
Hosszúfalusi1;
13rd Dep. Internal Medicine, Semmelweis University, 2St. Istvan and St.
Laszlo Hospital, Budapest, Hungary.

Background and aims: Multiple myeloma (MM) is the second most
common hematological malignancy. The coexisting diabetes mellitus
(DM) is associated with poor clinical outcomes of MM. In addition,
high-dose glucocorticoids used to treat MM can worsen the preexisting
diabetes or provoke steroid induced diabetes. In vitro studies have shown
that insulin stimulates the growth of MM cells via the activation of
insulin/insulin-like growth factor-1 hybrid receptor. The aim of our study
was to investigate the survival rate of MM with and without diabetes and
its association with the antidiabetic treatment.
Materials and methods: In our retrospective study data were collected
between 2007-2013 from 135 consecutive patients (68 male/67 female)
with newly diagnosed multiple myeloma. The diagnosis of diabetes
mellitus was based onWHO criteria. At baseline there was no significant
difference regarding age and staging of MM between the patient groups
with and without diabetes (MM+DM vs MM). 18/135 patients had dia-
betes in our study population; 14 of them received metformin alone or in
combination and 7 patients were treated with insulin alone or in combi-
nation. The statistical analysis was carried out using SPSS version 20.0.
Results: The median fasting and maximum blood glucose level were
higher in MM+DM group compared with MM group (p<0.0001,
p<0.0001). The progression free survival was 21.3 months in the MM+
DM group and it was 26.1 months in the MM group (p=0.039). The
overall survival was 44.8 vs 58.8 months in the diabetic vs non-diabetic
MM group. The overall survival of metformin treated diabetic patients
was 50.4 months compared to 15.2 months in non-metformin treated
diabetic patients (p=0.018). The overall survival did not differ significant-
ly between the MM group and the MM+DM treated with metformin. All
patients treated with insulin (7/7) died during the study period however,
7/14 are still alive from the metformin-treated group.
Conclusion: In our study the coexisting diabetes decreased the progres-
sion free survival in multiple myeloma. The antidiabetic treatment seemed
to influence the survival rate which was significantly lower in insulin
treated group and higher in metformin treated patients. Based on our
results the treatment of multiple myeloma requires multidiscipline ap-
proach involving a diabetologist.
Disclosure:E. Sipter: None.
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578
Increased lipotoxicity and insulin resistance in non diabetic patients
with hepatocellular carcinoma
M.Gaggini1,M. Cabiati1, S. Del Ry1, G. Basta1, P. De Simone2, V. Dellla
Latta1, F. Filipponi2, A. Gastaldelli1;
1Institute of Clinical Physiology, CNR, Pisa, 2Hepatobiliary surgery and
liver transplantation, University of Pisa Medical School Hospital, Italy.

Background and aims: Hepatocellular carcinoma (HCC) is the main
type of primary liver cancer and although viral infections (HCV and
HBV) and excess alcohol intake have been considered the major risk
factors for HCC development, recent data showed that subjects with met-
abolic alterations, i.e., insulin resistance (IR) and type 2 diabetes (T2DM),
are at higher risk for HCC. Hepatocarcinogenesis is a multistep process,
which starts mostly by a chronic disease although it can develop indepen-
dently of cirrhosis. The mechanisms for the development of HCC are still
unknown but it has been hypothesized that derangement in lipid metabo-
lismmight lead to HCC through lipotoxicity, inflammation and apoptosis.
Thus, we have studied if adipose tissue IR and hepatic lipid metabolism
were altered in liver and plasma of patients with HCC undergoing liver
transplant (LT).
Materials and methods: In 31 patients with HCC and 21 healthy sub-
jects (CT) we have evaluated plasma metabolites involved in lipotoxicity
i.e., lipid profile by LCMS and FFAs composition by GCMS. We calcu-
lated indexes of insulin resistance, as Adipo-IR= FFA x Insulin and
HOMA = glucose x Insulin/22.5, palmitic/linoleic acid (16:0/18:2) as a
surrogate of DNL index, unsaturated to saturated fat ratio (PUFA/SFA),
and a score of fibrosis (APRI = AST/platelet count). In addition, we have
collected non tumor liver tissues of 13 patients with HCC undergoing LT
and 17 donors and measured the expression of Stearoyl-CoA Desaturase-
1 (SCD1), Sterol Regulatory Element-Binding Protein 1 (SREBP-1),
Carbohydrate-Responsive Element-Binding Protein (ChREBP), Notch
Homolog 1 Translocation-Associated (NOTCH1) and B-cell lymphoma
(Bcl-2) by Real-Time PCR analysis. We also evaluated hepatic content of
lysophosphocholines (LPC) and ceramides (CER) by LC-MS. All pa-
tients were positive to HCV genotype 1.
Results: HCC patients compared to CT had higher IR (Adipo-IR 14.5
±2.5 vs 5.6±0.9; HOMA 7.4±0.94 vs 2.04±0.32, all p<0.05); increased
lipotoxicity, as shown by reduced PUFA/SFA ratio (0.43±0.036 vs 0.9
±0.029, p<0.0001) and increased palmitic/linoleic ratio (1.05±0.05 vs 1.8
±0.08, p<0.0001). Lipotoxicity increased in parallel to IR as shown by the
correlation between palmitic/linoleic ratio with Adipo-IR (R=0.40,
p=0.0017) and HOMA (R=0.62, p<0.0001). Similarly, the increase in
APRI score in HCC (3.3±0.5 vs 0.21±0.023) was related to the increase
in Adipo-IR (R=0.41, p=0.01), HOMA, palmitic/linoleic, PUFA/SFA ;
R=0.53, p=0.001; R=0.61, p<0.0002; R=-0.55, p<0.0009). Thus, we
evaluated if hepatic expression of genes of lipidmetabolism and apoptosis
were altered in HCC. In non tumor liver tissues of patients with HCC we
found a higher expression of SCD1 (p=0.02, NOTCH1 (p=0.05) and Bcl-
2 (p=0.006) compared to donors. Also SREBP-1 and ChREBP expres-
sion tended to be higher in HCC (p=0.06). Lipidomic analysis by LCMS
showed a lipotoxic profile in HCC patients with decreased liver content of
LPC (LPC-16:0 (54.3±10.3 vs 81.4±6.8); LPC 18:2 (vs 24.2±6.6 vs 45.4
±5.1); LPC 24:0 (3.8±1.4 vs 6.5±0.78 ) all p<0.05, while we did not find
differences in ceramides.
Conclusion: Patients with hepatic cancer have an altered lipid profile
associated to increased IR and lipotoxicity, not only in plasma but also
in non tumor liver tissue, thus predisposing to type 2 diabetes.
Supported by: Funding from project, CNR-Interomics
Disclosure:M. Gaggini: None.
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Anti-inflammatory protection of pancreatic islets during prolonged
High Fat Diet (HFD) by NUPR1 through enhanced local secretion of
IL-1RA
G. Päth, A.E. Mehana, J. Straetener, J. Baumann, K. Laubner, N.
Perakakis, J. Seufert;
Endocrinology & Diabetology - Research Lab B9, University Hospital
Freiburg, Germany.

Background and aims: Metabolically unhealthy obesity confers a state
of subclinical low grade inflammation that contributes to insulin resis-
tance and beta cell dysfunction in susceptive individuals. Previously, we
demonstrated that mice with beta cell-specific overexpression of the in-
tracellular protein NUPR1 under the control the rat insulin gene 1 pro-
moter (RIP1/NUPR1-Tg) maintained normal glycemia during prolonged
HFD (60% energy from fat) while wild type (WT) controls became dia-
betic. Here we investigated insulin secretion, apoptosis, and secretion of
inflammatory IL-1beta and its physiologic receptor antagonist IL-1RA in
isolated islets from normal and 20 weeks HFD-fed WTand RIP1/NUPR1-
Tg mice.
Materials andmethods: Isolated islets were cultured in inserts with 8 μm
pores and exposed for 24 h to 0.33 mM STZ or 10 ng/ml IL-1beta.
Glucose-induced insulin secretion and apoptotic cleavage of the DNA
repair enzyme PARP was measured after 24 h. For measurement of se-
creted IL-1beta and IL-1RA, stress medium was exchanged after 24 h to
normal culture medium and supernatants were collected after another 24 h.
Results: Islets from normal diet-fed WT mice demonstrated significantly
increased apoptotic cleavage of the DNA repair enzyme PARP over time
in culture and after 24 h exposure to STZ or IL-1beta. In contrast, PARP
cleavage was not much affected in RIP1/NUPR1-Tg islets. Under same
stress conditions, basal and stimulated insulin secretion was significantly
reduced inWT but maintained in RIP1/NUPR1-Tg islets. Secretion of IL-
1beta was hardly detectable in islets from normal-fed mice but signifi-
cantly upregulated in islets from HFD-fed mice. In RIP1/NUPR1-Tg
islets, HFD-mediated induction of endogenous IL-1beta was reduced
and less further inducible by STZ or IL-1beta. The reduced secretion of
IL-1beta from RIP1/NUPR1-Tg islets was associated with significant
upregulation of IL-1RAwhich was not observed in WT islets.
Conclusion: NUPR1 overexpression efficiently preserves insulin secre-
tory functions during HFD and cellular stress in vitro. During prolonged
HFD, protective anti-inflammatory mechanisms involve upregulation of
IL-1RA. NUPR1may therefore represent an endogenous molecular target
for the preservation of islet function during chronic low grade inflamma-
tion in metabolically unhealthy obesity.
Supported by: Brigitte Bull Stiftung, DDG Projektförderung
Disclosure:G. Päth: None.

580
Skeletal muscle expression profile of selected pro-inflammatory
myokines in obesity and type 2 diabetes
D. Maderova1, T. Kurdiova1, M. Balaz1,2, M. Vician3, V. Belan4, J.
Ukropec1, B. Ukropcova1,5;
1Institute of Experimental Endocrinology, Biomedical Research Center
SAS, Bratislava, Slovakia, 2Institute of Food Nutrition and Health, ETH
Zurich, Switzerland, 3Faculty of Physical Education and Sport, Comenius
University, 4Department of Radiology, University Hospital, , 5Institute of
Pathological Physiology, Faculty of Medicine, Comenius University,
Bratislava, Slovakia.

Background and aims: Myokines are secretory products of skeletal
muscle involved in energy metabolism, muscle remodeling, angiogenesis
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or inflammation. Muscle secretory profile can be modulated by physical
(in)activity, inflammation, lipids, insulin resistance or hyperglycemia. The
aim of this study was to study the expression of myokines IL8, NAP2,
GROα, MCP1 in human skeletal muscle & primary muscle cells in (i)
obesity, prediabetes and type 2 diabetes, as well as in response to (ii)
glucose and saturated fatty acid.
Materials andmethods: Sedentary middle-agedmenwere divided into 4
groups: lean (n=28; 37±9 years) and obese with normal glucose tolerance
(n=29; 38±8 years), obese with impaired glucose tolerance (prediabetes;
n=25; 44±10 years) and newly-diagnosed type 2 diabetics (T2D; n=15; 50
±8 years). Phenotyping included the assesment of glucose tolerance by
oral glucose-tolerance test, insulin sensitivity by euglycemic
hyperinsulinemic clamp, adipose tissue content and distribution by
bioimpendance and/or MRI, skeletal muscle lipids by 1H-MRS, physical
activity by accelerometers. Samples of m. vastus lateralis were taken by
percutaneous needle biopsy and used to establish primary skeletal muscle
cell cultures. Differentiating muscle cells (n=6-8/group) were exposed to
saturated fatty acid (palmitate, 100μM) or glucose (5,5/10/20mM).
Myokines in the conditioned media were screened by cytokine-antibody
array. Gene expression in muscle &muscle cells was assesed by real-time
qPCR and protein content in the conditioned media by Multiplex assay.
Results: Prediabetes was associated with increased expression of IL8
(p<0,05), GROα and NAP2 (p<0,01) in skeletal muscle. Muscle from
T2D expressed the highest levels of MCP1 mRNA (p<0,01), which were
positively associated with fasting glycemia (R=0,26; p=0,01). Muscle
cells from prediabetic and diabetic donors tended to express and release
lower levels of myokines, with MCP1 secretion being significantly re-
duced from cells of obese and T2D donors compared to the lean (p<0,05),
while simultaneously increasing IL8 expression (p<0,05). Palmitate and
glucose treatment did not induce any other changes of selected myokines
in human primary muscle cells.
Conclusion: Increased skeletal muscle expression of specific myokines
in (pre)diabetes suggests the activation of inflammatory response with
progressive metabolic disease. Myokines in human skeletal muscle and
primary muscle cells are distinctly regulated by obesity and (pre)diabe-
tes, suggesting the existence of the whole body factors, other than
glucose or fatty acids, that are involved in the development of metabolic
disease.
Supported by: VEGA 2/0192/14, VEGA 2/0191/15 EFSD New Horizons
2010
Disclosure:D. Maderova: None.

581
Targeted disruption of inducible nitric oxide synthase in adipocytes
improves insulin sensitivity and dyslipidaemia in diet-induced obese
mice
K. Bellmann, V. Rodrigues Vilela, R. Nachbar, C. Centano-Baez, G.
Lachance, A. Marette;
Department of Medicine, Faculty of Medicine, Cardiology Axis of the
Quebec Heart and Lung Institute, Canada.

Background and aims:Obesity and insulin resistance are well known to
be associated with a low-grade but chronic proinflammatory state.
Expression of the inducible nitric oxide synthase (iNOS) is increased in
insulin target organs including adipose tissue in diet-induced and genetic
models of obesity. We have further shown that mice lacking iNOS
through whole-body genetic disruption are protected from obesity-
linked insulin resistance. iNOS is overexpressed in both adipocytes and
myeloid cells in adipose tissue of obese mice and previous studies have
shown that myeloid-specific ablation of iNOS failed to improve insulin
resistance suggesting that iNOS induction in adipocytes is required for the
development of inflammation-linked insulin resistance. The aim of the
present study was to determine whether targeted disruption of iNOS in
adipocytes could alleviate insulin resistance in mice fed high-fat high-
sucrose (HFHS) diet.

Materials and methods: Using the CRE-lox approach (adipo-Cre), the
nos2 gene (encoding iNOS) was selectively deleted in adipocytes of mice
(ADPnos2-KO). ADPnos2-KO mice and their wildtype littermates
(ADPnos2-WT) were kept either on a standard chow diet or a HFHS-
diet (65% fat, 15% protein, 20% carbohydrates) for 10 weeks. Insulin and
glucose tolerance tests were then performed and mice were sacrificed for
further plasma and tissue analyses.
Results:Validation of the ADPnos2-KO mouse model was first achieved
by testing the effect of lipopolysaccharide (LPS) a well-known inducer of
iNOS expression. LPS challenge induced a robust iNOS gene expression
and NO production in adipocytes from ADPnos2-WT, which was mark-
edly reduced in adipocytes from ADPnos2-KO mice. When challenged
with a HFHS diet, no difference in food intake or body weight gain was
observed between ADPnos2-KO mice and their ADPnos2-WT litter-
mates. Tissue weights (adipose tissues, muscle, heart, liver, pancreas),
fasting insulinemia and glycemia were similar between ADPnos2-KO
and ADPnos2-WT mice. HFHS diet-induced glucose intolerance was
not improved in ADPnos2-KO as compared to ADPnos2-WT mice.
However, insulin tolerance tests revealed that insulin sensitivity was im-
proved in the HFHS fed ADPnos2-KOmice compared to their HFHS-fed
ADPnos2-WT counterparts (P<0.05). Interestingly, plasma triglyceride
levels were also significantly reduced in HFHS-fed ADPnos2-KO mice
as compared to their WT controls.
Conclusion:We conclude that selected disruption of iNOS in adipocytes
confers some protection against obesity-linked metabolic syndrome as
shown by improvement of insulin sensitivity and reduction of hypertri-
glyceridemia in obese mice. Further analyses are underway to examine
the selective impact of iNOS disruption in adipocytes on levels of insulin
signalling and inflammatory mediators in adipose tissue as well as other
insulin target tissues of obese mice.
Supported by: CIHR
Disclosure:K. Bellmann: None.

582
Activation of heat shock response provided by mild electrical stimu-
lation with heat shock improves metabolic abnormalities in obese
subjects with type 2 diabetes
T. Kondo1, R. Goto1, K. Ono1, S. Kitano1, M. Igata1, J. Kawashima1, H.
Motoshima1, T. Matsumura1, H. Kai2, E. Araki1;
1Metabolic Medicine, 2Molecular Medicine, Kumamoto University,
Japan.

Background and aims: This study was designed to identify the optimal
intervention strategy of the activation of heat shock response provided by
mild electrical stimulation with heat shock (MES+HS) in obese type 2
diabetes patients. We have previously reported that MES+HS improved
HbA1c by -0.43% in male subjects with obese type diabetes.
Materials and methods: This study was a prospective, frequency-esca-
lating, randomized, open-label, triple-arm trial. A total of 60 obese type 2
diabetes patients were randomized into three groups of two, four, or seven
times treatments per week for 12 weeks.
Results:No adverse events were identified. In comparison to the baseline,
MES+HS treatment over time significantly improved visceral adiposity
(- 11.69 cm2. p<0.001), glycemic control (HbA1c: - 0.36%: from 7.64%
to 7.28%. p<0.001), insulin resistance (HOMA-IR: - 1.09. p<0.001), sys-
temic inflammation (TNF-α: - 0.40 pg/mL. p<0.001. CRP: - 663.6 ng/
mL. p=0.008), renal function (eGFR: + 2.96 mL/min/1.73m2. p<0.001),
hepatic steatosis (AST/ALT: + 0.06. p=0.007) and lipid profiles
(triglyceride: - 30.02 mg/dL. p=0.015). The clinical target of
HbA1c less than 7.0% was achieved by 38.3% (n=23) of partic-
ipants after MES+HS treatment. The reduction in HbA1c was
significantly greater in 4 per week (- 0.36%. p=0.036) or
7 per week (- 0.65%. p=0.001) than that in 2 per week (- 0.10%)
of treatment. The decrease in the visceral fat area showed similar
trend of changes (- 5.37, - 14.24, - 16.45 cm2 by two, four, seven
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per week, respectively), indicating that the beneficial effects de-
pend on its frequency. More pronounced effects were observed in
males (HbA1c: - 0.44%. from 7.70% to 7.25%. p<0.001) than those in
females (HbA1c: - 0.17%. from 7.50% to 7.33%. p=0.140).
Conclusion: This research provides additional lines of evidence to sup-
port the positive impacts of MES+HS in improving metabolic outcomes
in obese type 2 diabetes patients. Those who do not reach the glycemic
control goal of HbA1c less than 7.0% could be offered additional person-
alized medical care including MES+HS treatment.
Clinical Trial Registration Number: UMIN 000016309
Supported by:MEDIC fromMinistry of Economy, Trade and Industry Japan
Disclosure:T. Kondo: None.

583
Toll like receptor 4 mediates the anti-inflammatory effect of metfor-
min in human peripheral blood mononuclear cells
A. Coppola1,2, D. Della Morte1, S. Tartaglione2, M. Caputo1,2, B.
Capuani1, F. Pacifici1, R. Arriga1, D. Pastore1, S. Caratelli3, V. Ferrazzoli2,
A. Bellia1,2, M. Federici1, P. Sbraccia1, G. Sconocchia3, D. Lauro1,2;
1University of Rome "Tor Vergata", 2Unit of Endocrinology, Diabetology
and Metabolic Diseases, University Hospital Fondazione Policlinico Tor
Vergata, 3Institute of Translational Pharmacology, National Research
Council, Rome, Italy.

Background and aims: Chronic inflammation has been identified as piv-
otal component of both insulin resistance and Type 2 Diabetes (T2D).
Chronic inflammation is characterized by cytokines secretion, as well as
the activation of Toll-Like receptor (TLR) 2 and 4. Early stage no treated
T2D patients have shown an increase in TLR2 and TLR4 activation on
Peripheral Blood Mononuclear Cells (PBMCs). Metformin is the first line
drug for treatment of TD2 and it has been shown to reduce proinflamma-
tory cytokines blood levels; in the present study we sought to evaluate the
effect of Metformin on the modulation of innate immune system activation
in PBMCs to better define its anti inflammatory mechanism.
Materials and methods: PBMCs were isolated from healthy donors by
Ficoll gradient, stimulated with different doses of Metformin (1mM,
5mM, 10mM, 20mM and 30mM) and incubated for 18h at +37°C. At
the end of each treatment, TLR2 and TLR4 expression were evaluated by
flow cytometry. To assess the anti-inflammatory effect of Metformin, IL-
1β levels were determined by intracellular staining whereas
Lipopolysaccharide (LPS) binding on PBMCs were evaluated by flow
cytometry after LPS-Alexafluor488 conjugated stimulation. All the ex-
periments were performed at least in triplicate. Results were analyzedwith
t-test and p<0.05 were considered statistically significant.
Results: Metformin resulted able to decrease both TLR4 and TLR2 ex-
pression in a dose dependent fashion.Metformin treatment at dosage form
5mM to 30 mM induced a significant reduction of TLR4 expression
respect to the control (p<0.05). No significant effect has been shown at
1mM of Metformin treatment. Conversely, Metformin at 1mM, 5mM and
10mM doses did not induce decrease of TLR2 expression, while a signif-
icant reduction in TLR2 expression was observed only at 20mM and
30Mm. These data suggest that the effect of Metformin could be more
specific for TLR4 than for TLR2. Since TLR4 is the LPS receptor, we
evaluated the effect of LPS treatment after Metformin incubation on
PBMCs. We observed that incubation with high dose of Metformin
(30Mm) significantly decreased the LPS induced IL-1β production
(p<0.05). By confirming its anti-inflammatory mechanism, we also
showed that Metformin treatment blunted LPS binding on TLR4.
Conclusion: Our data suggest that Metformin can reduce TLR4 expres-
sion in PBMCs and subsequently can modulate cytokine secretion asso-
ciated with TLR4. Metformin can contribute to reduce the inflammatory
state associated with T2D. Further studies are needed to better understand
the pleiotropic mechanisms of this drug.
Supported by: ASI N2013-084-RO.COREA, PON03PE_00146_1/10
Disclosure:A. Coppola: None.

584
Il-1β signalling in macrophages is required for normal glucose ho-
meostasis in the obese state
P.T. Whitworth, T.J. Biden;
Diabetes Cell Signalling, The Garvan Institute of Medical Research,
Sydney, Australia.

Background and aims: It is widely accepted that type 2 diabetes is
associated with chronic systemic inflammation and elevated levels of
circulating lipids. Increases in both resident and recruited macrophages
to both white adipose tissue and pancreatic islets have been seen in all
models of type 2 diabetes. Interleukin-1beta (Il-1β) has been implicated
as a major contributor to macrophage recruitment, as well as beta cell
damage and secretory dysfunction, and the IL-1receptor is highly
expressed on beta-cells. However, our understanding of underlyingmech-
anisms, the actual roles that macrophages play, and the timing of when
those impacts occur, are still relatively unknown. It is therefore the aim of
this project to examine how IL-1β signalling in macrophages, (through
myeloid differentiation factor 88 (MyD88)) impacts on glucose-tolerance
in vivo in the context of obesity.
Materials and methods: C57Bl/6 mice with the floxed transgene for
MyD88 (MyD88fl/fl) were crossed with C57Bl/6 LycM cre (LycMcre+/
-) mice to create a myeloid specific knockout mouse (MyD88KO). Mice
were placed on a high fat diet (HFD) at 8weeks of age, and glucose and
insulin tolerance tests were performed at 4, 8, and 12 weeks diet. Islets
were taken after 12 weeks, and glucose stimulated insulin secretion
(GSIS) was performed. Peritoneal macrophages were also taken from
HFD mice and co-cultured with min6 cells for 24hrs before GSIS was
performed.
Results: MyD88KO mice exhibit basal hyperinsulinemia, irrespective
of diet (p<0.05 2wayANOVA). MyD88KO mice are also glucose in-
tolerant (p0.005 1way ANOVA) and liver triglyceride levels (p<0.05
1way ANOVA). In contrast however, MyD88KO islets taken at 12wk
HFD show a significant defect in GSIS (p<0.05 2way ANOVA).
Peritoneal macrophages from 12wk HFD control mice, co-cultured
with min6 cells, inhibited glucose stimulated insulin secretion
(p<0.01 2way ANOVA), but this was not affected by 12wk HFD
MyD88KO macrophages
Conclusion: Il-1 signalling in macrophages plays a key role in regulating
glucose homeostasis in the obese mouse. Mice without macrophage Il-1
signalling are hyperinsulinemic which is consistent with an increase in
whole body weight, increased fat deposition in the epididymal fat pad at
12wk, and increased liver triglyceride levels at 12wk. While these mac-
rophages may appear beneficial to beta cells in an ex vivo setting, they are
in fact detrimental when observed in vivo in the obese state.
Supported by: NHMRC
Disclosure:P.T. Whitworth: Grants; NHMRC.
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Clinical implication of CD163 on flow mediated dilatation in type 2
diabetes
R. Kawarabayashi1, K. Motoyama1, M. Nakamura1, M. Asada1, Y.
Kakutani1, Y. Yamazaki1, T. Morioka1, K. Mori1, S. Fukumoto2, T.
Shoji1, M. Emoto1, M. Inaba1;
1Metabolism, Endocrinology, and Molecular Medicine, Osaka City
University Graduate School of Medicine, 2Department of Premier
Preventive Medicine, Metabolism, Endocrinology, and Molecular
Medicine, Osaka City University Graduate School of Medicine, Japan.

Background and aims: CD163 was identified as the endocytic receptor
binding hemoglobin (Hb)- haptoglobin (Hp) complex and participates in
haeme metabolism. Recent studies showed CD163 is expressed on mac-
rophages as well as scavenger receptors and is associated with inflamma-
tion. Mononuclear cell linage, includingmacrophages andmonocytes, are
believed to be central immune cells for the development of atherosclerosis
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through the vascular chronic inflammation. It is accumulating evidences
that monocytes with CD163 are involved in the regulation of micro-
inflammation process on atherosclerosis. Serum soluble form of CD163
(sCD163), which is shed by monocyte cell surface, has been reported to
be elevated in obesity and insulin resistance, suggesting that shedding
CD163 from mononuclear cells by disordered glucose metabolism may
enhance atherosclerosis. Since, several studies on sCD163 have been
made on atherosclerosis, little is known about the relationship between
monocyte CD163 levels and atherosclerosis in type2 diabetes. The aim of
this study is to examine the association of monocyte CD163 levels with
the index of atherosclerosis.
Materials and methods: In total 160 type2 diabetes patients who were
admitted to our university diabetes center for diabetes educational and/or
complication check-up programs, were enrolled in this cross-sectional
study (sex: 92 male, 68 female, age: 63.5 ± 11 years, duration:14 (7 -
20) years, BMI: 26 ± 5.4 kg/m2 ). Patients with CKD stage 5, malignancy
and acute inflammation were excluded. Circulating leukocytes were col-
lected from the patients and labeled with fluorescently conjugated CD163
antibodies. Then, patient’s leukocyte were analyzed by flow cytometry.
(FACS Canto®, BD Bioscience, Japan). The population of monocyte was
gated by forward scatter and side scatter and mean fluorescent intensity
(MFI) of CD163 on monocyte were quantified. As an index of athero-
sclerosis, endothelium-dependent flow-mediated dilatation (FMD), which
is widely used as assessing endothelial function is measured by high
resolution ultrasound (UNEX EF 18G®, UNEX, Japan).
Results: Mean leukocyte number was 5905 ± 1767 /μL. Mean distribu-
tion of monocyte was 9.3 ± 3.6%. MFI levels of monocyte CD163 was
6702 ± 3218. Median of FMD was 5.9 (3.4 - 8.5)%. In simple regression
analysis, FMD was correlated with systolic blood pressure (r=-0.170,
p=0.044), serum creatinine (r=-0.260, p=0.002), leukocyte counts (r=-
0.229, p=0.006) and monocyte CD163 levels (r=0.229, p=0.006). On
multiple regression analysis including age, BMI, systolic blood pressure,
FPG, HbA1c, LDL cholesterol levels, serum creatinine, leukocyte counts
andmonocyte CD163 levels as independent variables revealed that serum
creatinine (β=-0.264, p=0.003), monocyte CD163 levels (β=0.203,
p=0.020) were the significant independent contributors to FMD
(R2=0.168, p=0.004).
Conclusion: In conclusion, monocyte CD163 levels are associated with
FMD in patients with type 2 diabetes. This results suggest monocyte
CD163 plays protective role on developing atherosclerosis in type2
diabetes.
Disclosure:R. Kawarabayashi: None.

586
Hepatic insulin clearance governs primary hyperinsulinaemia in pre-
diabetes progression: a perverse paradox mediated by nitric oxide
M.-P. Macedo1,2, N. Duarte3, R. Patarrão1, R. Ribeiro1,2, A.B.
Fernandes1, M. Martins1, J.F. Raposo1,2, J.M. Boavida2, L. Gardete-
Correia2, R. Duarte2, J.L. Medina2, C. Penha-Gonçalves3;
1CEDOC, Chronic Diseases Research Center, NOVA Medical School /
Faculdade de CiênciasMédicas, 2APDP-Diabetes Portugal Education and
Research Center (APDP-ERC), Lisbon, 3Instituto Gulbenkian de Ciencia,
Oeiras, Portugal.

Background and aims: We have put forward the hypothesis that sup-
pression of hepatic insulin clearance firstly determines primary
hyperinsulinemia constituting an early event in prediabetes and subse-
quent development of type 2 diabetes. Hepatic insulin clearance deter-
mined primary hyperinsulinemia precedes and potentiates glucose
dysmetabolism by fostering peripheral insulin resistance, which results
in mild hyperglycemia and added insulin secretion, creating a vicious
cycle towards diabetes. We propose that this results from compromised
hepatic insulin clearance that is controlled by increased nitric oxide levels,
in consequence of a subclinical inflammatory process, through inhibition
of the insulin-degrading enzyme (IDE).

Materials and methods: Animal studies: Male Wistar rats and C57BL/6
mice were submitted to a high caloric diet. Postprandial glucose excur-
sions, Insulin and C-peptide levels were evaluated after a Meal Tolerance
Test (MTT). Blood samples were taken at time 2, 5, 10, 20, 30, 45, 60, 90
and 120 minutes. Insulin clearance was calculated by the molar ratio of C-
peptide to insulin using the incremental area under the curve (trapezoid
method). Expression of hepatic inducible nitric oxide synthase expression
and nitric oxide levels were evaluated. Kupffer cells from the C57BL/6
mice were isolated and gene expression associated with inflammationwas
evaluated (IL1b, ARG1, TLR4, Myd88, Tgfb, TLR9). Kupffer cells and
peritoneal macrophages were isolated, stimulated with LPS and nitric
oxide levels were evaluated. Human studies: A cohort of 1100 individuals
with normoglycemia or prediabetes was evaluated for insulin clearance
through an oral glucose tolerance test and genetic variants at the IDE locus
were accessed.
Results:High caloric diet, as its early effects, resulted in 56.6% reduction
in insulin clearance, mainly due to increased plasma insulin levels, while
the C-peptide levels remained unchanged. Hepatic iNOS expression was
increased in both prandial states resulting in increased nitric oxide levels.
ARG1 expression in isolated Kupffer cells was decreased suggesting
higher availability of arginine for nitric oxide production in Kupffer cells.
Moreover, we show that in vitro exposure of Kupffer cells to LPS leads to
nitric oxide production. This corroborates our findings that decrease of
insulin clearance in prediabetic individuals with impaired glucose toler-
ance is controlled by genetic variants at the IDE locus.
Conclusion: Together, these results suggest that high caloric diet results
in activation of Kupffer cells and exhibit decreased ARG1 expression
enabling a higher capacity of the Kupffer cells to produce nitric oxide.
We propose that the nitric oxide produced by the inducible nitric oxide
synthase act in a paracrine fashion to inhibit the IDE activity in hepato-
cytes resulting in decrease insulin clearance originating primary
hyperinsulinemia, which might precede and potentiate glucose
dysmetabolism by fostering insulin resistance.
Supported by: FCT - PTDC/DTP-EPI/0207/2012; FCT-PTDC/BIM-
MET/2115/2014; SPD-GIFT 2015
Disclosure:M. Macedo: None.
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Treatment with chemical chaperone 4-phenylbutyrate restores glu-
cose metabolism in mice overexpressing human islet amyloid
polypeptide
S. de Pablo1,2, J. Montané1,2, C. Castaño1,2, J. Rodríguez-Comas1,2, G.
Alcarraz-Vizán1,2, M. Sánchez-Martínez3, A. Nonell-Canals3, J.-M.
Servitja1,2, A. Novials1,2;
1Diabetes and Obesity Laboratory, IDIBAPS, 2CIBERDEM, 3Mind the
Byte, Barcelona, Spain.

Background and aims: Amyloid deposition in pancreatic β-cells is
considered one of the main causes of β-cell loss and dysfunction in
Type 2 Diabetes (T2D). Overexpression of human islet amyloid poly-
peptide (hIAPP), the main peptide of amyloid deposits, is associated
with both impaired β-cell function and reduced β-cell mass as a
result of endoplasmic reticulum (ER) stress-mediated apoptosis. We
have previously shown that chemical chaperone 4-phenylbutyrate
(PBA) relieves ER stress and ameliorates β-cell dysfunction
in vitro. The aim of the present work is to determine whether
in vivo administration of PBA is able to counteract hIAPP-induced
β-cell dysfunction in hIAPP expressing transgenic mice.
Materials and methods: For in vivo studies, 8-week-old Wild Type
(WT) and hIAPP transgenic (hIAPP-Tg) mice were treated for 12 weeks
with 300 mg/mL of PBA dissolved in water. Glucose and insulin toler-
ance tests were performed before and after treatment. Insulin plasma
levels were determined by ELISA. Global gene expression analysis of
isolated islets and morphologic studies of pancreas were performed at
sacrifice. PBA in vitro effect on hIAPP aggregation was monitored by
thioflavin-T fluorescence assay and transmission electron microscopy
(TEM). In silico analysis of PBA’s binding capacity to hIAPP was per-
formed using docking calculations, Molecular Dynamics (MD) simula-
tions and Molecular Mechanics/Generalized Born Surface Area (MM/
GBSA) calculations.
Results: After 12 weeks of treatment, PBA administration in hIAPP-Tg
mice was able to completely prevent the impaired glucose tolerance ob-
served in the non-treated animals, decreasing the area under the curve of
glucose, from 41354 ± 2257 to 23368 ± 3055 (p<0.05, arbitrary units).
Insulin tolerance test showed no differences between WT and hIAPP-Tg
mice regardless of PBA treatment. hIAPP-Tg mice presented an increase
in β-cell area compared to WT, but PBA treatment was able to revert this
phenotype. Moreover, global gene expression analysis revealed that PBA
administration was able to ameliorate islet inflammation associated with
hIAPP overexpression. mRNA expression levels were significantly re-
duced (p<0.05) in hIAPP-Tg islets after PBA treatment for Ccl2 (2.67 ±
0.06 vs. 0,53 ± 0.06, fold induction in hIAPP respect toWT), Lyz1 (11.16
± 1.56 vs. 3.78 ± 0.97) and Txnip (6.96 ± 0.87 vs. 2.21 ± 0.48). In vitro
thioflavin-T assay showed that treatment with growing concentrations of
PBA prevented hIAPP fibril formation in a dose-dependent manner.
Clusters of amyloid fibrils were visualized by TEM, which were much
fewer in number and more dispersed when hIAPP was incubated with
PBA. Furthermore, MD simulations and MM/GBSA calculations con-
firmed that PBA could bind not only to monomeric and dimeric struc-
tures, but also to pentameric fibrillar structures.
Conclusion: PBA administration is able to improve glucose tolerance in
hIAPP-Tg mice and may play an important role in preventing β-cell
dysfunction and amyloid formation. This approach demonstrates the fea-
sibility of small chemical chaperones, such as PBA, as drug candidates for
treating T2D.
Supported by: AGAUR (2014_SGR_520), FIS (PI14/00447) and CIBER
(PIE14/00061)
Disclosure:S. de Pablo: None.
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The protective effect of luseogliflozin on pancreatic beta cell mass
K. Takahashi1, A. Nakamura1, N. Kitao1, K. YongCho1, H.Miyoshi1, Y.
Terauchi2, T. Atsumi1;
1Graduate School of Medcine, Hokkaido University, Sapporo,
2Yokohama City University, Yokohama, Japan.

Background and aims: Sodium glucose co-transporter 2 (SGLT2) inhib-
itors improve glucose tolerance by suppressing renal glucose reabsorption
without direct pharmacological action on pancreatic beta cells. Although a
number of studies have shown that SGLT2 inhibitors exert protective
effects on pancreatic beta cells, the mechanism by which this occurs
remains unknown. In the present study, we examined the effects of the
SGLT2 inhibitor Luseogliflozin on pancreatic beta cell mass and gene
expression in db/db mice.
Materials and methods: Six-week-old db/db mice were exposed to ei-
ther standard chow (Control group) or standard chow containing 0.01%
Luseogliflozin (Luseo group). After 4 weeks on the above diets, we ex-
amined body weight, blood glucose, visceral and subcutaneous fat, and
liver weight. Oral glucose tolerance test (OGTT) and immunohistochem-
ical analysis were used to assess beta cell mass and proliferation.
Furthermore, we evaluated gene expression in isolated islets using micro-
array analysis.
Results: Body weight was higher and blood glucose levels lower in the
Luseo group than in the Control group (Control vs Luseo body weight:
39.8 ± 0.9 g vs. 41.3 ± 0.4 g, respectively, p < 0.05; Control vs. Luseo
fed blood glucose: 537.9 ± 28.3 mg/dL vs. 233.4 ± 20.9 mg/dL, re-
spectively, p < 0.01). Although liver weight was significantly lower in
the Luseo mice than in the Control mice, there were no differences in
visceral or subcutaneous fat weight between the two groups. In addi-
tion, OGTT results showed that Luseo glucose tolerance was improved
compared with Controls. Immunohistochemical analysis revealed a sig-
nificant increase in beta cell mass and proliferation in Luseo mice
compared with Control mice (Control vs. Luseo beta cell mass: 2.96
± 0.34 mg vs. 6.56 ± 0.87 mg, respectively, p < 0.01. Proportion of
Control vs. Luseo 5-bromo-2-deoxyuridine positive beta cells: 0.62 ±
0.16% vs. 1.94 ± 0.33%, respectively, p < 0.01). Microarray analysis
revealed 358 genes to be differentially expressed by +/− 1.5 fold in
Luseo vs Control islets by a two-tailed Fisher’s exact test (p < 0.05).
Among these, 142 were upregulated and 216 were downregulated. Top
ranking gene ontology (GO) term analysis of upregulated Luseo genes
included cell cycle (23%) and cell division (18%). Moreover, Luseo
MafA expression was elevated relative to Controls, whereas Ngn3 ex-
pression was lower.
Conclusion: SGLT2 inhibitor Luseogliflozin improves glucose tolerance
and maintaisns beta cell mass. Our results suggest that the protective
effect of Luseogliflozin on beta cell mass mainly results from increasing
beta cell proliferation.
Disclosure:K. Takahashi: Grants; Taisho Pharmaceutical Co., Ltd.

589
Mechanism for anti-diabetic action of eicosapentaenoic acid in the
high-fat diet-sensitive diabetes mouse model
E. Lee, M. Morimoto, T. Miki;
Department ofMedical Physiology, Chiba University, Graduate School of
Medicine, Japan.

Background and aims: Eicosapentaenoic acid (EPA) exhibits therapeu-
tic effects on metabolic disorders, such as atherosclerosis and dyslipid-
emia, through various mechanisms in multiple tissues. However, its anti-
diabetic effect has not been elucidated. We recently established a mouse
model of high-fat diet (HFD)-sensitive diabetes mellitus.We administered
EPA to the mice and found that EPA supplementation significantly im-
proved the hyperglycemia. In the present study, the mechanism of its anti-
diabetic effects was examined.
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Materials andmethods:HFD-sensitive diabetes mice were generated by
HFD feeding of InsrP1195L/+ mice (InsrP1195L/+/HFDmice) starting at
8 weeks of age. For EPA supplementation, EPA (5% wt/wt) mixed in
HFD was given to InsrP1195L/+ and wild-type (WT) mice starting at
the same age. The changes in metabolic parameters in vivo, gluconeogen-
esis in liver, and inflammatory response in white adipose tissue (WAT)
were studied.
Results: Hyperglycemia in InsrP1195L/+/HFD mice was significantly
improved by EPA supplementation. Glucose intolerance and severe insu-
lin resistance in InsrP1195L/+/HFD mice was significantly ameliorated
by EPA supplementation. While glucose-6-phosphatase (G6Pase) expres-
sion, the critical determinant of gluconeogenesis in liver, was paradoxi-
cally increased by re-feeding in InsrP1195L/+/HFDmice, this paradoxical
response was not induced in EPA-supplemented InsrP1195L/+/HFD
mice. Histological analysis of WAT revealed that HFD feeding signifi-
cantly increased the number of crown like structure (CLS), the morpho-
logical indicator of chronic inflammation in WAT. However, their abun-
dance was not different between InsrP1195L/+/HFD andWT/HFDmice,
and was not changed by EPA supplementation. By contrast, EPA supple-
mentation significantly reduced the cellular size of adipocytes in WAT in
both InsrP1195L/+/HFD and WT/HFD mice. We measured serum levels
of adiponectin, the anti-diabetic adipokine known to be decreased in obe-
sity. However, although the adipocyte size of InsrP1195L/+/HFD mice
was smaller than that of WT/HFD mice, serum adiponectin levels in the
former were significantly lower than those in the latter. Intriguingly, EPA
supplementation ameliorated hypoadiponectinemia along with a decrease
in body weight in InsrP1195L/+/HFD mice, but not in WT/HFDmice. In
addition, when the entire data from all animal groups (InsrP1195L/+ and
WT mice irrespective of HFD and/or EPA treatment) were combined,
there was an inverse correlation between blood glucose and serum
adiponectin levels.
Conclusion: Our data suggests that InsrP1195L/+ mice are prone to
hypoadiponectinemia in response to HFD-induced obesity and that EPA
improved hyperglycemia of InsrP1195L/+/HFD mice, possibly through
its action against hypoadiponectinemia. EPA supplementation might be a
novel therapeutic option for a certain type of type 2 diabetes mellitus in
human.
Supported by: Ministry of Education, Culture, Sports, Science and
Technology, Japan.
Disclosure:E. Lee: None.

590
Experiment study of renal denervation in treatment of canine with
type 2 diabetes mellitus
T. Pan, L. Ling, J.-H. Guo, G.-J. Teng;
Interventional and Vascular Surgery Department, Zhongda Hospital,
Southeast University, Nanjing, China.

Background and aims: Recently, the efficacy of renal denervation
(RDN) has been debated, not only for resistant hypertension, but also
for insulin resistance and type 2 diabetes mellitus (T2DM). It is discussed
whether RDN is able to adequately target the renal nerves and reduce
sympathetic nerve activity and insulin resistance, and then improve
glycaemic control. In this study, we sought to determine the effects of
RDN on insulin resistance and glycaemic control in canines with T2DM.
Materials and methods: Ten beagles were randomly divided into a
SHAM group (n = 5) and RDN group (n = 5). At 16-week after high-
fat diet feeding, animals received one dose of streptozotocin (STZ) by
intravenous injection and were fed a high-fat diet for an additional 4
weeks. Then RDN group underwent bilateral renal artery ablation while
SHAM group just underwent bilateral renal arteriography. After that,
beagles were fed a high-fat diet for another 12 weeks. Blood samples
collected from renal arteries and veins as well as renal arteriography were
performed on all animals at 20-week and 32-week to evaluate the effects
of RDN on the levels of fasting glucose, fasting insulin, renal function and

homeostasis model assessment-insulin resistance (HOMA-IR) as well as
the pathological changes of renal arteries.
Results: High-fat diet feeding and STZ injection succeeded leading to
canine models of T2DM (4.21±0.87 mmol/L vs 9.98±2.53 mmol/L for
fasting glucose, p < 0.001; 2.69±0.53 mmol/L vs 18.43±3.62 mmol/L for
fasting insulin, p < 0.001; 0.54±0.21 vs 8.74±2.02 for HOMA-IR, p <
0.001) at 20-week. Compared with SHAM group, fasting glucose, fasting
insulin and HOMA-IR in RDN group had significantly decreased at 3
months post-surgery (5.02±0.98mmol/L vs 7.64±1.01mmol/L for fasting
glucose, p < 0.001; 3.43±0.69 mmol/L vs 9.76±2.14 mmol/L for fasting
insulin, p < 0.001; 0.79±0.32 vs 2.76±0.53 for HOMA-IR, p < 0.001),
while in terms of renal function the two groups showed no statistical
significance. Renal arteriography showed no renal artery stenosis or renal
atrophy in both group during the follow-up. Histopathological analysis
showed significantly peripheral sympathetic nerve damage in the renal
arteries and no reinnervation of renal nerves at 3-month follow-up.
Conclusion: The results suggest that RDN could effectively remove pe-
ripheral renal sympathetic nerves and improve insulin resistance in ca-
nines with T2DM, thus facilitating glycaemic control in canines.
Disclosure:T. Pan: None.

591
Salsalate improves metabolic disorders associated with metabolic
syndrome in hereditary hypertriglyceridaemic rats
M. Hüttl, H. Malinska, I. Markova, J. Trnovska, V. Skop, L. Kazdova;
Institute for Clinical and Experimental Medicine, Prague, Czech Republic.

Background and aims: There is a growing evidence that low-grade
chronic inflammation plays an important role in pathogenesis of metabol-
ic syndrome, type 2 diabetes and their organ complications and therefore
it represents a potential subject for treatment. Recently, some small clin-
ical studies have shown that salsalate, which is a nonacetylated form of
salicylate, was effective in improving glycaemic control in patients with
type 2 diabetes. However, the underlyingmechanisms and other effects of
salsalate are not completely established. In this study, we investigated the
effect of salsalate treatment on glucose and lipid metabolism, liver
steatosis, glutathione system, inflammatory parameters and dicarbonyl
stress in an animal model of metabolic syndrome - a strain of non-obese
hereditary hypertriglyceridaemic (HHTg) rats, which exhibits all symp-
toms of metabolic syndrome.
Materials and methods: Adult male HHTg rats were fed a standard diet
with or without salsalate in a dose of 200 mg/kg of b.wt. for 6 weeks. The
concentration of methylglyoxal and glutathione were determined using
the HPLC-method. Gene expression was measured by quantitative RT-
PCR. Tissue sensitivity to insulin action was measured ex vivo according
to basal and insulin-stimulated 14C-U-glucose incorporation into muscle
glycogen or adipose tissue lipids.
Results: Salsalate treatment was associated with lowered visceral adipose
tissue weight (-16%, p 0,01), reduced serum triglycerides (2.24±0.12 vs
5.56±0.24mmol/l, p 0.001), cholesterol (-18%, p 0.01), fasting glycaemia
(6.53±0.1 vs 7.5±0.1mmol/l, p 0,001), MCP-1 (165±14 vs 231±26pg/ml,
p 0.05) and IL-6 (9.7±0.9 vs 12.7±1.5pg/ml, p 0.05). Salsalate adminis-
tration markedly reduced hepatic triglycerides (- 29%, p<0.001), choles-
terol (-14%, p<0.01) and methyglyoxal (-38%, p<0.01). To the reduction
of methylglyoxal can contribute increased relative expression of
glyoxalase 1 (p<0.001), which participates in methylglyoxal degradation.
In the liver, salsalate improved glutathione system (GSH/GSSG, p<0.01)
which may ameliorate hepatic oxidative and dicarbonyl stress. Salsalate-
treatment improved insulin sensitivity in white adipose tissue (p<0.05)
and insulin stimulated incorporation of glucose into muscle glycogen
(p<0.05).
Conclusion: These findings demonstrate important hypolipidemic,
antidiabetogenic, antiinflammatory, and antioxidative effects of salsalate
in the non-obese model of metabolic syndrome. These effects were asso-
ciated with reduced dicarbonyl stress in the liver, and amelioration of
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tissue insulin sensitivity. Our results contribute to understanding of the
mechanism which in turn may explain the beneficial metabolic effects of
salsalate in patients with type 2 diabetes.
Supported by: GACR P305/13-04420S and MH CZ-DRO (IKEM, IN
00023001)
Disclosure:M. Hüttl: None.
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Antidiabetic action of esculentin-2CHa-GA30 and its synthetic ana-
logues [D-Arg7, D-Lys15, D-Lys23] - and [Lys15-Octanoate]-
esculentin-2CHa-GA30 in high fat fed mice
Y.H.A. Abdel-Wahab, S. Vasu, O.O. Ojo, C.R. Moffett, J.M. Conlon,
P.R. Flatt;
School of Biomedical Sciences, University of Ulster, Coleraine, Northern
Ireland, UK.

Background and aims: We previously demonstrated that modified ana-
logues of esculentin-2CHa-GA30 (GFSSIFRGVAKFASKGLGKDLAK
LGVDLVA) (peptide 2) exhibited impressive characteristics in terms of
enzymatic stability, insulinotropic effects, cellular mechanisms of action
and acute antihyperglycaemic effects in vivo. The present study investi-
gated the long-term actions of esculentin-2CHa-GA30 and its synthetic
analogues [D-Arg7, D-Lys15, D-Lys23] - (peptide 7) and [Lys15-
Octanoate]-esculentin-2Cha-GA30 (peptide 10) in obese, insulin resis-
tant, glucose intolerant high fat fed mice.
Materials and methods:Male mice fed a high-fat diet for 3 months were
treated with saline or esculentin-2CHa-GA30 or its synthetic analogues
[D-Arg7, D-Lys15, D-Lys23] - and [Lys15-Octanoate]-esculentin-2CHa-
GA30 (75nmol/kg body weight, i.p.) for 28 days. A further group simi-
larly received exendin-4 (25nmol/kg). Body weight, food intake, glucose,
insulin, glucose tolerance (18mmol/kg i.p), insulin sensitivity (25units/
kg), body composition, plasma lipid profile were examined.
Immunohistochemical analysis was performed to assess changes in islet
morphology and both beta cell proliferation and apoptosis. Collagenase
isolated islets were used to assess insulin secretory responses to known
secretagogues in acute tests.
Results:Administration of peptides 2, 7 and 10 over 28 days significantly
reduced body weight (p<0.01, p< 0.001), without appreciably altering
cumulative energy intake. All peptides reduced blood glucose levels by
6-12mmol/l (p<0.01) with significance evident from day 6. This was
associated with appreciably lower plasma insulin levels from day 6
(p<0.01). All peptides improved glucose tolerance, insulin response to
glucose, insulin sensitivity and blood glucose profile over 24 h (P<0.01)
and resulted in a 2% drop of HbA1C similar to exendin-4 (P<0.01).
Peptides also reduced high fat diet induced increases in plasma GLP-1
and glucagon (P<0.05). None of the peptides tested altered bone mineral
density/content or lean mass but decreased fat mass. Islets isolated from
peptide-treated mice exhibited improved insulin secretory responses
(P<0.05) to 20mmol/l glucose, 10mmol/l alanine and 10-6mol/l GLP-1
compared to high fat controls. Islet morphometric analyses revealed that
Exendin-4 and peptides 2, 7 and 10 significantly reduced (p<0.001) islet,
beta and alpha cell areas compared to high fat controls. High fat diet or
peptide treatment was not associated with islet lymphocyte infiltration,
confirming that peptides did not induce insulitis. High fat diet significant-
ly increased (p<0.001) beta cell proliferation and apoptosis, which was
markedly reduced by long term 28 day administration of peptides 2, 7 and
10 (p<0.05-p<0.001). High fat diet significantly increased LDL choles-
terol which was reduced (p<0.01) by the acylated analogue (peptide 10).
High fat diet or peptide treatments did not alter plasma amylase activity
and plasma ALT, AST and ALP levels, indicating a lack of toxicity.
Conclusion: These data indicate that esculentin-2CHa-GA30 and its an-
alogues may be useful for improvement of blood glucose control and
weight loss in type 2 diabetes.
Supported by: Invest Northern Ireland
Disclosure:Y.H.A. Abdel-Wahab: None.
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The dipeptidyl peptidase-4 inhibitor linagliptin exerts neurotrophic
effects in the olfactory cortex of type 2 diabetic rats
G. Lietzau1,2, C.-G. Östenson3, T. Nyström1, T. Klein4, V. Darsalia1, C.
Patrone1;
1Karolinska Institutet, Department of Clinical Science and Education,
Södersjukhuset, Internal Medicine, Stockholm, Sweden, 2Medical
University of Gdańsk, Department of Anatomy and Neurobiology,
Poland, 3Karolinska Institutet, Department of Molecular Medicine and
Surgery, Stockholm, Sweden, 4Boehringer Ingelheim Pharma GmbH &
Co. KG, Biberach, Germany.

Background and aims: Type 2 Diabetes (T2D) is strongly associated
with decreased cognitive function and Alzheimer’s disease. T2D
patients also often present with olfactory dysfunction, which is an
early symptom of neurodegenerative disease. Therefore, it is impor-
tant to determine the potential causal relationship between impaired
olfaction and neurodegenerative disease in T2D patients and, if it
exists, to determine whether olfactory problems can be treated phar-
macologically. Our group has previously shown that T2D induces
specific interneuronal pathology in the rat piriform cortex, which is
the main brain area responsible for the identification of odours. The
aim of this study was to determine the potential efficacy of the
dipeptidyl peptidase-4 inhibitor (DPP-4i) linagliptin to counteract
T2D-induced interneuronal pathology in the piriform cortex of
T2D rats. Linagliptin is a well-tolerated and efficacious treatment
for T2D that has also shown neuroprotective properties in preclinical
studies.
Materials and methods: Five-month-old T2D Goto-Kakizaki (GK) rats
were treated with vehicle (n=8) or linagliptin [(n=8), included in food
mixture (83 mg/kg food; approx. 5 mg/kg body weight)] for 4 weeks
before sacrifice. To determine the potential efficacy of linagliptin, we
quantified the total number of NeuN-positive neurons (NeuN is a specific
marker of mature neurons) as well as of interneurons positive for
Calbindin-D28k (a marker for a subpopulation of GABAergic interneu-
rons), using immunohistochemistry and stereology methods. We also
assessed neurite arborisation (i.e., number of neurites leaving the neuronal
body). Data were analysed using an unpaired two-tailed t-test and
expressed as mean ± SEM.
Results: The results showed no significant difference in the total number
of NeuN-positive neurons between the linagliptin-treated rats and the
control animals (p=0.8). However, we observed a significant 45% in-
crease in the number (1849 ± 124 vs 1278 ± 86; p=0.002) and 14%
increase in the size (1567 ± 56 μm3 vs 1373 ± 49 μm3; p=0.02) of
Calbindin-D28k-positive interneurons in linagliptin-treated rats compared
with control animals. In addition, linagliptin increased neurite arborisation
of the Calbindin-D28k-positive interneurons compared with control ani-
mals (0.4 ± 0.06 vs 0.1 ± 0.04; p=0.001).
Conclusion:GABAergic inhibitory interneurons play a crucial role in the
functioning of the central nervous system (CNS), and their impairment
has been associated with some neurological disorders. We recently
showed that decreased neurite arborisation and downregulation of
Calbindin-D28k expression in the interneurons present in the piriform
cortex of GK rats may be the impaired basic mechanisms responsible
for olfactory dysfunction in T2D. The results of this study show that
linagliptin can strongly normalise the pathological effects of T2D in the
piriform cortex, suggesting a potential role for DPP-4i in preventing T2D-
induced complications in the CNS, based on the normalisation of olfac-
tory functions.
Supported by: Boehringer Ingelheim
Disclosure:G. Lietzau: Grants; Boehringer Ingelheim.
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Linagliptin partially reverses striatal neuropathology in type 2 dia-
betic mice
V. Darsalia1, E. Candeias1, T. Nyström1, T. Klein2, G. Lietzau1,3, C.
Patrone1;
1Karolinska Institutet, Department of Clinical Science and Education,
Södersjukhuset, Stockholm, Sweden, 2Boehringer Ingelheim Pharma
GmbH & Co. KG, Biberach, Germany, 3Medical University of Gdańsk,
Department of Anatomy and Neurobiology, Poland.

Background and aims: Type 2 diabetes (T2D) is associated with
Alzheimer’s disease (AD). However, T2D patients present a broad
range of cognitive/sensorimotor problems which do not progress to-
wards AD and do not necessarily involve the same brain areas as in
AD. The pathogenic mechanisms at the basis of these central nervous
system (CNS) impairments need to be identified. Studies have shown
that impairment of fast-spiking GABAergic interneurons positive for
parvalbumin (PV) is involved in the development of brain diseases.
However, the potential role in T2D-induced CNS complications is
unknown. Dipeptidyl peptidase-4 inhibitors (DPP-4i), which are in
clinical use for the treatment of T2D, have shown neuroprotective
effects in preclinical studies. However, their potential efficacy in
preventing T2D-induced CNS complications has not been studied
thoroughly. We aimed to determine whether: 1) T2D affects PV-
positive interneurons in the striatum (an important brain area in-
volved in sensorimotor functions); 2) Chronic treatment with the
DPP-4i linagliptin prevents the development of striatal pathology.
Materials and methods: In Study 1, we analysed 2-month-old
young adult C57BL/6 mice (n=10) and middle-aged C57BL/6 mice
receiving standard (n=6) or high-fat diet (HFD; n=7) for 48 weeks.
We quantified the number of cells (per 100,000 μm2) and the aver-
age cell volume of PV-immunoreactive (-ir) neurons in the striatum.
We also assessed potential signs of gliosis and inflammation by
counting glial fibrillary acidic protein (GFAP)-ir astrocytes and mea-
suring ionised calcium binding adaptor molecule 1 (Iba-1)-ir mi-
croglia cell volume, respectively. In Study 2, young adult C57BL/
6 mice received HFD for 36 weeks before being treated with vehicle
(n=10) or linagliptin (5 mg/kg b.w./day; n=8) for 12 weeks. The
same assessments as in Study 1 were performed. Data were analysed
using one-way ANOVA (Study 1) or unpaired t-test (Study 2), and
expressed as mean ± SEM.
Results: Aging induced a significant decrease in the number (6.646 ±
0.297 vs 3.431 ± 0.537; p<0.0001) and volume (1182 ± 27.0 μm3 vs
733.6 ± 55.7 μm3; p<0.0001) of PV-ir interneurons. Interestingly, HFD-
treated mice showed a further 51% decrease in PV-ir cells versus their
age-matched controls (1.737 ± 0.156 vs 3.431 ± 0.537; p<0.01). Aging
also increased the number of GFAP-ir cells (28.66 ± 2.29 vs 61.02 ± 4.59;
p<0.001) and volume of Iba-1-ir cells (174.1 ± 12.7 μm3 vs 274.3 ± 12.8
μm3; p<0.0001), with no effect of HFD. Interestingly, linagliptin partially
reversed the HFD-induced effect on PV-ir interneurons (cell number:
14.51 ± 0.63 vs 18.63 ± 1.01; p=0.0023), but also the gliotic (73.15 ±
4.03 vs 53.89 ± 3.80; p=0.0036) and inflammatory (246.1 ± 7.3 vs 217.0
± 8.8; p=0.0210) effects induced by aging.
Conclusion: We show that T2D significantly accelerates the aging-
induced decrease of PV-ir interneurons in striatum. The impairment of
these striatal cells may be one of the pathogenic mechanisms at the basis
of decreased sensorimotor functions in T2D. We show that linagliptin
exerts pleiotropic normalising effects against the impact of T2D and ag-
ing. Taken together, these results may have implications for the identifi-
cation of T2D-induced pathogenic mechanisms in the brain as well as for
the development of suitable treatment strategies.
Supported by: Boehringer Ingelheim
Disclosure:V. Darsalia: Grants; Boehringer Ingelheim.
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Genetic and circulating predictors of weight loss after bariatric sur-
gery in severely obese individuals
E. Vitolo, E. Santini, L. Giannini, C. Rossi, A. Solini;
Dept of Clinical and Experimental Medicine, University of Pisa, Italy.

Background and aims:Rouen-Y gastric bypass (RYGB) and sleeve
gastrectomy (SG) are the most frequently performed bariatric sur-
gery procedures. However, several patients encompass a lack of
weight loss or a substantial weight regain. As these events are not
related to complications of the surgical procedure, it is important
to find markers able to identify “well-responders” patients and to
predict the amount of weight loss after surgery. Ghrelin regulates
appetite and energy balance. Common polymorphisms in its
encoding genes (receptor expression or peptide release) have been
associated with body weight regulation. Other peptides involved
in satiety modulation, like the CD40/CD40L complex, have been
less explored.
Materials and methods: One hundred severely obese (mean age
45.2±11.4 years, 65 females, BMI 47.1±7.0 Kg/m2) otherwise
healthy candidates for bariatric surgery (RYGB, n=74 and SG,
n=26), were sequentially enrolled in 2013-2014. SNP rs696217
(in the coding region of the preproghrelin gene), rs2241766 (the
most common SNP of the adiponectin gene) and rs1126535 (reg-
ulator of sCD40L synthesis) were determined on DNA extracted
from circulating lymphomonocytes; metabolic profile was assessed
by routine methods and serum levels of ghrelin, adiponectin and
sCD40L were measured by ELISA. Patients were followed after
surgery, evaluating body weight at 6, 26 and 52 weeks after the
procedure.
Results: At baseline, mean BMI of subjects carrying the T allele of
the ghrelin gene did not differ from that of non-carriers (G-G: 47.3
±7.2, G-T: 46.7±7.1 Kg/m2; p=ns); however, T subjects showed a
significantly greater reduction in BMI 52 weeks after surgery (G-G:
-30.7±9.3% vs G-T: -38.6±6.1%; p<0.001). This was associated
with a significant difference in their BMI at 52 week follow up
(G-G: 32.6 ±5.6, G-T: 28.5 ±4.3 Kg/m2; p=0.021), while difference
was not significant at 6 (G-G: 41.6 ±6.5, G-T: 39.8±6.0 Kg/m2)
and 26 weeks (G-G: 36.3 ±5.8, G-T: 34.5±5.4 Kg/m2). In the
whole study group, baseline plasma ghrelin levels inversely corre-
lated with baseline BMI (R: -0.215, p=0.04) and post-surgery BMI
(R: -0.360, p=0.02), and directly with percent of weight loss at 1
year (R: 0.261, p=0.04). To carry the C allele of the rs1126535 in
the sCD40L gene, even in the absence of difference in BMI at
baseline, was associated with a significantly lower BMI reduction
at week 52 (T-T: -33.6±9.5% vs C-T: -27.2±6.9%; p<0.03); as a
consequence, at follow-up BMI differed (T-T: 30.7±5.2, C-T: 35.9
±5.6 Kg/m2; p=0.003). 52 weeks after surgery, no difference in
weight loss was found among patients carrying the G allele for
adiponectin gene (T-T: -32.5±8.76% vs G-T: -32.0±10.35%; p=ns).
Conclusion: Carrying a G to T substitution at position 72 in exon 2
of the preproghrelin gene seems to predict a successful weight loss
after bariatric surgery in morbidly obese subjects; we also report for
the first time as the C allele (rs1126535 in the sCD40L gene) may
predict a worse response to bariatric surgery.
Disclosure:E. Vitolo: None.

Diabetologia (2016) 59 (Suppl 1):S1–S581 S283



596
Prebariatric screening for diabetes and cardiovascular risk in an
interdisciplinary obesity center discloses unexpected gender
differences
K. Rett1, L. Schmidt1, A. Buckenmayer1, E. Fischer1, K. Rövenich1, E.
Weitz1, P. Staikov2, K. Stein1;
1Endocrinology and Diabetes, 2Surgery, Krankenhaus Sachsenhausen,
Frankfurt/Main, Germany.

Background and aims: Type 2 diabetes prevalence is higher in men,
but diabetic women lose more years of life. Whereas obesity preva-
lence is only slightly higher, the number of bariatric operations per-
formed is much higher in women. We therefore performed a gender-
specific evaluation of both systematic diabetes screening and athero-
sclerotic cardiovascular risk assessment in an obese cohort qualifying
for bariatric surgery.
Materials and methods: 300 consecutive patients (66% women)
who qualified for bariatric surgery according to current guidelines
and a local modification of the Edmonton obesity staging system
(EOSS) were analyzed. In addition to HbA1c and fasting plasma
glucose (FPG), a 75 g oral glucose tolerance test was performed in
all non-diabetic subjects. In patients with known or newly diag-
nosed diabetes, 10-year atherosclerotic cardiovascular disease risk
was assessed using established tools (ASCVD, UKPDS-risk score,
ARRIBA).
Results: [mean±SEM; f vs. m] Among the 131 (72f/59m) patients
with known or newly diagnosed diabetes, age (50.0±1.5 vs. 49.5
±1.8 y), BMI (47.7±1.5 vs. 47.7±1.6 kg/m2) and diabetes duration
(7.1±1.3 vs. 8.2±1.3 y) were comparable between men and women.
In contrast, there was a pronounced gender difference in the preva-
lence of known diabetes (27.9 vs. 49.5%), rate of newly diagnosed
diabetes cases (21 vs.10%) and HbA1c (7.39±0.3 vs. 7.91 ±0.4%;
p=0.01). Clinical atherosclerosis was 3.1 times more prevalent (9.8
vs. 30.6%) and atherosclerotic cardiovascular 10-year risk was sig-
nificantly higher (factor 2.5/2.7/3.6 - ASCVD/UKPDS/ARRIBA) in
the male cohort.
Conclusion: Systematic prebariatric screening discloses both
higher than expected diabetes prevalence in men and higher
than expected numbers of newly diagnosed diabetes cases in
women. The notion, that diabetes would neutralize the apparent
gender difference in atherosclerotic cardiovascular disease is ap-
parently inapplicable in the context of very high BMI. In fact,
obese diabetic men have three times more clinical atherosclero-
sis and three times higher 10-year atherosclerotic cardiovascular
disease risk, than women. In contrast to widespread perception,
female preponderance among qualifyers for bariatric surgery
may be a misallocation of resources and a waste of bariatric
risk reduction potential. Obese diabetic men may therefore de-
serve more selective attention. ASCVD, atherosclerotic cardio-
vascular disease. ARRIBA, absolute and relative risk reduction
in general practice

Disclosure:K. Rett: None.

597
Comparable weight loss and improvement in insulin sensitivity early
after Roux-en-Y gastric bypass or sleeve gastrectomy for morbid
obesity
A. Kokkinos1, C. Liaskos1, S. Liatis1, N. Tentolouris1, K. Alexiadou1, G.
Argyrakopoulou1, D. Perrea1, T. Diamantis2, N. Katsilambros1;
1First Department of Propaedeutic Medicine, 2First Department of
Surgery, Medical School, National and Kapodistrian University of
Athens, Greece.

Background and aims: Bariatric surgery leads not only to substantial
and sustained weight loss, but also to improvement in glycemia. Whether
this last phenomenon is a result only of improvement in insulin sensitivity
because of weight reduction, or a function of additional specific aspects of
each surgical modality is a matter of research. The aim of the present
study was to compare the effect of Roux-en-Y gastric bypass (RYGB)
and sleeve gastrectomy (SG) on weight loss, insulin sensitivity, as well as
postprandial glycemia and insulinemia.
Materials and methods: Twelve morbidly obese patients undergoing
RYGB and 15 undergoing SG, matched for age (37.3 ± 8.1 vs 40.7 ±
8.3 years, p=NS) and BMI (48.7 ± 6.1 vs 50.8 ± 7.2 kg/m2, p=NS) were
consecutively recruited. They were examined preoperatively, as well as 3
and 6 months postoperatively. In each session, all subjects consumed a
450 kcal standard test meal, and serum samples were taken at baseline and
every 30 minutes up to 3 hours after meal consumption for the measure-
ment of glucose and insulin. Insulin resistance was assessed using the
HOMA-IR index (Glucose*Insulin/405). Postprandial insulin and glu-
cose responses were calculated as area under the curve (AUC) using the
trapezoid rule. Differences between preoperative and postoperative values
were assessed as percentage change (Δ%).
Results:At baseline, both groups were comparably hyperinsulinemic
(fasting insulin RYBG: 29.3 ± 21.5 vs SG: 26.2 ± 12.4 mU/l, p=NS)
and insulin resistant (HOMA-IR RYGB: 6.7 ± 5.6 vs SG: 8.4 ± 6.6,
p=NS). Both experienced significant and comparable weight loss at
3 (ΔBMI% RYGB: -19.0 ± 3.9% vs SG: -17.8 ± 5.1%, p=NS), and 6
months (ΔBMI% RYGB: -27.2 ± 4.6% vs SG: -25.9 ± 5.1%, p=NS).
Glucose and insulin postprandial AUC decreased similarly at 3
(ΔGlucose AUC% RYGB: -8.6 ± 12.3% vs SG: -13.8 ± 20.8%,
p=NS, and ΔInsulin AUC% RYGB: -51.5 ± 13.2% vs SG: -39.2 ±
28.3%, p=NS) and 6 months (ΔGlucose AUC% RYGB: -12.8 ±
12.9% vs SG: -21.4 ± 17.4%, p=NS, and ΔInsulin AUC%
RYGB: -57.1 ± 18.1% vs SG: -54.3 ± 18.3%, p=NS). Moreover,
the improvement in fasting insulin and HOMA-IR did not differ
between groups at 3 (ΔInsulin% RYGB: -52.1 ± 23.3% vs
SG: -54.9 ± 15.5%, p=NS, and ΔHOMA-IR% RYGB: -53.1 ±
32.1% vs SG: -62.1 ± 19.0%, p=NS), and 6 months postoperatively
(ΔInsulin% RYGB: -57.1 ± 18.1% vs SG: -54.3 ± 18.3%, p=NS, and
ΔHOMA-IR% RYGB: -60.2 ± 20.8% vs SG: -64.6 ± 19.0%, p=NS).
Conclusion: Both Roux-en-Y gastric bypass and sleeve gastrectomy lead
to substantial decreases in body weight, postprandial glycemia,
insulinemia and insulin resistance. Themain drive behind these metabolic
improvements seems to be the amount of weight loss per se, and not the
differences between the two surgical modalities.
Disclosure:A. Kokkinos: None.
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Type 2 diabetes and laparoscopic sleeve gastrectomy: long-term fol-
low up, review of the criteria for diabetes remission and relationship
with weight "regain"
D. Capoccia, F. Coccia, G. Guarisco, M. Testa, F. Abbatini, A. Guida, M.
Rizzello, G. Silecchia, F. Leonetti;
University of Rome Sapienza, Italy.

Background and aims: Sleeve Gastrectomy (SG) has demonstrated to
be effective for weight loss and glucose control in obese and diabetic

Diabetologia (2016) 59 (Suppl 1):S1–S581S284



patients, over a short follow-up time. Actually, data on long term
follow up after this bariatric procedure are missing. Aims of the study
are to evaluate the long-term effects of SG on obesity and Type 2
Diabetes (T2D) 7 years after surgery, re-evaluate the criteria for
T2DM remission, study the incidence of weight regain and his rela-
tionship with T2DM.
Materials andmethods: 195 obese patients (43M) aged 43.9±10.6 years,
78 with T2DM, underwent SG and followed for 7 years. The patients in
complete remission from T2DM (fasting blood glucose FBG<100 mg/dl
and HbA1c<6%) and partial remission (FBG<110 mg/ dl and
HbA1c<6.5%) according to international guidelines underwent Oral
Glucose Tolerance Test (2h OGTT with BG determination every 30').
Regain was defined as weight recovered (in%) after reaching the mini-
mum weight.
Results: Before surgery body weight and BMI were 123±21Kg and
44.6±6.8Kg/m2 respectively; seven years after surgery 104.9±18. Kg
and 37±6 kg/m2. Minimum weight and BMI (79.2±16.1 Kg, BMI
28.6±5.3 kg/m2) were reached after two years, when a modest regain
(22±6.7%) started in 47% of patients operated. The highest incidence
of weight regain occurred in patients with T2D before SG (52% of
patients with diabetes vs 37% of non-diabetics). The T2D resolution
was similar between the group without regain (56%) and the regain
group (60%); no recurrence of T2D in no regain group, one in regain
group; no new diagnosis of T2D. Partial and complete resolution of
T2D according to guidelines was observed in 72% (56/78) of pa-
tients. However, using OGTT only 40% had normal glycaemic curve,
46% showed alterations (IGT or BG>200 mg/dl at the intermediate
times) and 14% showed overt diabetes. All patients with abnormal
OGTT had HbA1c>5.5%.
Conclusion: SG leads to weight loss comparable to other bariatric pro-
cedures. After 24 months of follow-up less than half of patients has a
modest regain, far from returning to preoperative levels, more pronounced
in diabetic patients. The resolution of T2D according to international
guidelines is not always confirmed by OGTTwhich is therefore indicated
in cured patients with HbA1c>5.5%.
Disclosure:D. Capoccia: None.
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Prediction of diabetes remission after gastric bypass, a direct study
H. Gassenhuber1, F. Frau1, V. Raverdi2, G. Baud2, J.S. Ried1, F. Pattou2;
1Diabetes, Sanofi, Frankfurt, Germany, 2University Hospital of Lille,
France.

Background and aims: Roux-en-Y gastric bypass (RYGB) leads to a
high Type 2 diabetes (T2D) remission rate but the results are hetero-
geneous. We systematically compare previously published models for
prediction of diabetes remission to identify the best model and build,
based on the proposed parameters, an optimized model. Finally, our
results are integrated in a simple tool that can be used to identify
patients who can safely stop all anti-diabetic medications immediate-
ly after RYGB.
Materials and methods: Glycemic control was assessed in 170 con-
secutive T2D patients undergoing RYGB at baseline, after 3 month
(M3) and 12 month (M12). The parameters used in nine logistic
regression approaches and the models that are published for
predicting T2D remission after RY were systematically compared.
We then applied stepwise forward selection to identify from all base-
line parameters that have been used in these published models a
model that includes few variables but warrants high accuracy. This
new model was validated in an independent cohort of 80 patients with
RYGB.
Results:M3 remission was observed in 67 patients (39%) and persisted at
M12 in 66 (96%). M3 remission was accurately predicted by 8 out of 9
published models (AUC=0.76-0.88). Stepwise forward selection for M3
& M12 remission revealed a model including HbA1c, fasting C-Peptide,

insulin treatment and number of antidiabetic treatments (excluding insu-
lin) (0/1/>1). The AUC of this model (0.89 [0.89-0.9]) was even better
than the full model including all parameters (0.87 [0.86-0.88]). Themodel
predicted in the replication cohort diabetes remission with a false positive
rate of 15.8% and a false negative rate of 16.7%. The false positive turned
out to be in majority patients on metformin with an HbA1c below 6.0%.
Conclusion: Guidelines for antidiabetic drug withdrawal after RYGB are
missing. Based on only four preoperative parameters, the proposed model
can identify T2D patients that will be in remission at 3 and 12months and
who can safely stop all antidiabetic drugs.
Clinical Trial Registration Number: NCT01129297
Supported by: IMI DIRECT
Disclosure:H. Gassenhuber: None.
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Changes in skeletal muscle oxidative capacity after bariatric surgery
are driven by changes in free fatty acids, baseline BMI and type 2
diabetes status
S. Gancheva1,2, C. Koliaki1,3, J. Szendroedi1,4, K. Kaul1,2, T. Jelenik1,2,
K. Strassburger5,2, O. Kuss5,2, D. Markgraf1,2, M. Schlensak6, M.
Roden1,4;
1Institute for Clinical Diabetology, German Diabetes Center, 2Partner
Dusseldorf, German Center for Diabetes Research (DZD e.V.),
Germany, 3First Propaedeutic Department of Internal Medicine,
Athens University Medical School, Greece, 4Department of
Endocrinology and Diabetology, Heinrich Heine University, Medical
Faculty, 5Institute for Biometrics and Epidemiology, German Diabetes
Center, 6General Surgery Department, St. Martinus Hospital,
Dusseldorf, Germany.

Background and aims: Bariatric surgery has been shown to improve
muscle insulin sensitivity, but the time course of improvement, the
underlying mechanism and the impact of type of surgery remain
unclear.
Materials and methods: Obese patients (OBE, n=36, age 40±11yrs,
BMI 51±7 kg/m2) underwent hyperinsulinemic-euglycemic clamps
to assess peripheral insulin sensitivity (M-value) and muscle biopsies
to determine mitochondrial capacity by high resolution respirometry.
Measurements were performed before, 2, 12, 24 and 52 weeks after
gastric sleeve (GS) or gastric bypass (GB) surgery. Covariance pat-
tern models were used for statistical analysis. Normal-weight
humans were studied at baseline (CON; n=7, age 38±4 yrs, BMI
24.9±1.1 kg/m2).
Results: OBE had lower M-values at baseline (2.7±1.6 vs 7.9±2.2
mg*kg-1*min-1 in CON, p<0.001), which started to improve already at
3 months after surgery (Effect Estimate, EE 0.94 mg*kg-1*min-1

CI[0.41;1.47] at 3 months vs baseline; EE 1.95 mg*kg-1*min-1

CI[1.25;2.65] at 6 months vs baseline; EE 3.35 mg*kg-1*min-1

CI[2.58;4.11] at 12 months vs baseline; p<0.01). Surprisingly, maximal
uncoupled respiration decreased by 17% at 2 weeks, paralleled by reduc-
tion in respiratory control ratio and increased circulating free fatty acids
(FFA) and only returned to baseline at 6 and 12 months, independent of
changes in M-value. Time course of changes in mitochondrial respiration
was influenced by BMI and presence of type 2 diabetes at baseline
(p=0.02 and p=0.001, respectively). Of note, type of surgery neither af-
fected the time course of changes in M-value (p=0.51) nor in mitochon-
drial function (p=0.4).
Conclusion: Bariatric surgery leads to a transient decrease in muscle
mitochondrial oxidative capacity and efficiency probably due to
uncoupling effects of lipotoxicity. Body mass and glucometabolic
control but not insulin sensitivity, may determine the changes in
mitochondrial respiration over one year after both bariatric
procedures.
Clinical Trial Registration Number: NCT01477957
Disclosure:S. Gancheva: None.
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Corneal confocal microscopy detects an improvement in small fibre
neuropathy after bariatric surgery in obese subjects with type 2
diabetes
S. Azmi1, M. Ferdousi1, G. Ponirakis1,2, I. Petropoulos1,2, T. Mansur1, J.
Schofield1, A. Marshall1, H. Soran1, R.A. Malik1,2;
1Centre for Diabetes and Endocrinology, University of Manchester, UK,
2Weill Cornell Medical College in Qatar, Doha, Qatar.

Background and aims: Bariatric surgery can rapidly improve metabolic
risk factors and cure Type 2 Diabetes Mellitus (T2DM) in obese subjects.
However, it has shown limited benefits on microvascular complications,
in particular neuropathy.
Materials and methods: 32 morbidly obese subjects underwent detailed
assessment of small and large fibre neuropathy at baseline and 12 months
after bariatric surgery.
Results: Post-bariatric surgery, there was a significant improvement in
BMI (52.5±1.9 v 35.9±1.7, P<0.0001), HbA1c (50.7±3.1 v 36.7±1.1,
P<0.0001), Systolic BP (133.9±3.7 v 123.2±3.0, P=0.002) with no
change in other metabolic factors. There was a significant improvement
in the Neuropathy Symptom Profile (5.2±1.1 v 0.7±0.2, P<0.0001),
Neuropathy Disability Score (2.2±0.5 v 0.9±0.5, P=0.006), Corneal nerve
fibre density (CNFD) (23.0±1.5 v 26.5±1.4, P=0.03), fibre length (CNFL)
(14.2±0.6 v 15.8±0.8, P=0.04) and branch density (CNBD) (31.6±3.7 v
39.0±3.3, P=0.04) with no change in cold (23.5±1.5 v 24.4±1.1, p=0.9)
and warm (40.1±0.7 v 41.3±0.9, p=0.1) perception thresholds, sural nerve
conduction velocity (46.2±3.6 v 46.2±1.7, p=0.7), amplitude (8.7±3.4 v
8.8±1.8, p=0.7) and peroneal nerve conduction velocity (44.1±1.2 v 45.9
±0.8, p=0.2 ) and amplitude (3.1±0.7 v 3.3±0.6, p=0.3). Obese subjects
were further divided into those with (n=19) and without (n=13) T2DM
and had comparable CNFD (23.1±2.2 v 22.8 1.6, P=0.6), CNBD (35.9
±5.2 v 24.4 ± 3.9, P=0.8) and CNFL (14.4 ± 0.9 v 13.9±0.8, P=0.6) at
baseline. Whilst there was a significant improvement in CNFD (23.1±1.0
v 28.0±1.8, P=0.03), CNBD (35.9±5.2 v 45.5±3.9, P=0.04) and CNFL
(14.4±0.9 v 16.9±1.1, P=0.007) in thosewith T2DM, there was no change
in those without DM.
Conclusion: Obese subjects with and without T2DM have a comparable
small fibre neuropathy (SFN). Bariatric surgery results in a significant
improvement in small but not large fibre neuropathy in patients with
T2DM. Corneal confocal microscopy detects early small nerve fibre re-
pair following bariatric surgery.

Disclosure:S. Azmi: None.
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Correlationbetween food-evoked signal change in the dorsolateral frontal
cortex and ad libitum food consumption: a human neuroimaging study
K.F. Hunt1, J.T. Dunn2, C.W. le Roux3,4, L.J. Reed5, P.K. Marsden2,
A.G. Patel6, S.A. Amiel1;
1Diabetes Research Group, Diabetes and Nutritional Sciences Division,
2Division of Imaging Sciences and Biomedical Engineering, King's
College London, UK, 3Diabetes Complications Research Centre,
Conway Institute, University College Dublin, Ireland, 4Investigative
Science, Imperial College London, 5North Middlesex University
Hospital, 6King's College Hospital NHS Foundation Trust, London, UK.

Background and aims:Mechanisms causing weight loss after Roux-en-
Y gastric bypass (RYGB) are unclear. Modulation of inhibitory control of
food intake may contribute. Aim: To explore correlations between brain
responses to food ingestion and ad libitum food intake in normal weight
(NW), obese (Ob) and post-RYGB people.
Materials andmethods: Twelve NW (age 32.3±9.3 years, BMI 22.3±1.4
kg/m2), 21 Ob (age 31.1±10.5 years, BMI 34.1±2.6 kg/m2) and 9 RYGB
(age 45.1±10.7 years, BMI 34.0±3.3 kg/m2) subjects underwent [18F]-
fluorodeoxyglucose positron emission tomography (FDG-PET) neuroim-
aging twice after overnight fasting: once FED (400 kcal mixed meal
before scanning), once FASTED (water only) in random order. Subjects
underwent an ad libitummeal after scanning. Brain FDG uptake, a marker
of neuronal activation, was compared using Statistical Parametric
Mapping. In clusters showing an interaction between fed state and group
(voxel level p<0.01, cluster size threshold 100 voxels), post hoc
Spearman’s correlational analyses between food-evoked FDG signal
change (FESC, FED minus FASTED) and ad libitum consumption at
the FASTED visit were performed.
Results: There were 10 clusters where the response to food ingestion was
different between groups (previously reported). Correlations within each
group between FESC in each cluster and ad libitum consumption are
shown in the table. Mean±SD FESCs in cluster C were: NW -4.02
±2.48%, Ob -0.11±1.22%, RYGB -4.18±3.07%.
Conclusion: The highly significant, strong, positive correlation in NW
between FESC in cluster C (DLFC) and ad libitum consumption, with
greater deactivation associated with lower ad libitum consumption, sup-
ports an association between DLFC deactivation (in this FDG-PET neu-
roimaging paradigm) and increased inhibitory control of food intake.
There were no such correlations in Ob or RYGB. The mean FESCs in
cluster C are consistent with low inhibitory control of food intake in the
obese which is increased after RYGB and suggest altered DLFC activity
after RYGB may contribute to weight loss.

Supported by: The Diabetes Foundation, UK
Disclosure:K.F. Hunt: None.
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Small Proliferative Adipocytes (SPA): a newly identified adipocyte
progenitor expressing adipocyte specific proteins
K. Kajita1, Y. Kitada1, K. Taguchi1, M. Yamauchi1, T. Ikeda1, T.
Ishizuka2, H. Morita1;
1General Internal Medicine, Gifu University Graduate School of
Medicine, 2Center of General Internal Medicine and Rheumatology,
Gifu Municipal Hospital, Japan.

Background and aims: Adipocyte differentiation has been intensively
studied in cultured cells, however its differentiation in vivo has not been
fully understood. We identified a novel adipocyte population in adipose
tissue, which exhibited a proliferating activity and expressed adipocyte
specific proteins.We named them small proliferative adipocytes (SPA). In
this study, we further investigated the characteristics of SPA.
Materials and methods:Mouse epididymal adipose tissue was digested
by collagenase, and centrifuged at 9 ×g for 1 sec. Cells in the sedimentary
fraction were regarded as stromal vascular cells (SVC). Floating cell
fraction was separated and further centrifuged at 226 ×g for 3 min. The
resultant sedimentary cells were regarded as half-floating cells, while the
floating cells as mature adipocytes (MA). Since half-floating cells were
small but expressed adiponectin and leptin, they were considered as SPA.
We studied the gene expression and their ability to differentiate into MA.
Results: Incubation of SPAwith differentiation medium containing insu-
lin, dexamethasone and IBMX for 2 days converted them to small round
cells containing lipid droplets. In contrast, very few lipid droplets ware
detected in SVC cultured in the differentiation medium. Furthermore,
incubation of SPA but not SVC with 10 μM pioglitazone caused accu-
mulation of lipid. These results indicate that SPA are able to differentiate
into MA more easily than SVC. Incorporation of EdU, an analog of
thymidine, was detected in SPA, however it was not detected in lipid-
laden SPA appeared after the induction of differentiation. Next, to com-
pare the gene expression among SVC, SPA and MA, microarrays were
performed. Expression of several adipocyte-specific genes including
adiponectin, fatty acid binding protein 4, resistin and aquaporin 7, in-
creased in the order of SVF<SPA<<MA. The expression levels of
adipocyte-related genes, such as growth hormone receptor and klotho-
B, increased in MA compared with SVC and SPA. These results suggest
that SPA may be the cells in the differentiation process from SVC into
MA. On the other hand, greater amount of neural cell-related genes,
including axon guidance, synaptic vesicle, GABA-A receptor (Gabrg2),
serotonin receptor 1F (Htr1F) and glutamate receptor 7 (Grm7) were
expressed in SPA than in SVC, most of which were downregulated in
MA. Real-time PCR confirmed these results. Furthermore, an
immunohistological study revealed that Grm7 is predominantly expressed
in SPA, suggesting that Grm7 is a candidate of marker protein for SPA in
adipose tissue.
Conclusion: Our results supported the idea that SPA are adipocyte pro-
genitor cells. SPA are able to differentiate into mature adipocytes more
easily than SVC. SPA may play an important role in adipocyte
differentiation.
Disclosure:K. Kajita: None.

604
Introduction of NFIA into myoblasts drives brown adipocyte differ-
entiation via controls of brown fat gene programme by co-localising
with PPARγ at cell type-specific enhancers
T. Yamauchi, Y. Hiraike, H. Waki, T. Kadowaki;
Department of Diabetes and Metabolic Diseases, University of Tokyo,
Japan.

Background and aims: Brown fat dissipates energy in the form of heat,
and is a promising target for treatment of obesity. However, global land-
scape of brown fat development is only partially understood.
Materials and methods: We performed ChIP-seq and FAIRE-seq on
murine brown and white fat tissues. We analysed brown fat of NFIA
knockout mice and human perirenal brown fat of patients with
pheochromocytoma.
Results: Here we performed FAIRE-seq on murine brown and white fat
tissues and found that the binding motif for NFI transcription factor is
enriched within brown-fat specific open chromatin regions. Of the four
isoforms of NFI family, NFIA is highly expressed in brown fat compared
to white fat or muscle. Introduction of NFIA into myoblasts results in
brown adipocyte differentiation such as lipid accumulation, activation of
the brown-fat-specific gene program and suppression of muscle genes.
Conversely, knockdown of NFIA in brown adipocytes suppressed the
brown-fat-specific genes. ChIP-seq and FAIRE-seq demonstrate that
NFIA binds to and increases chromatin accessibility of brown fat-
specific enhancers. Further, NFIA and PPARγ selectively co-localize at
the brown fat-specific enhancers and co-localization of NFIA facilitates
binding of PPARγ to these enhancers. Brown fat of NFIA knockout
mouse neonates show impaired expression of brown fat genes and recip-
rocal elevation of muscle genes. Finally, human perirenal brown fat of
patients with pheochromocytoma show concurrent increase in NFIA and
UCP1 expression.
Conclusion: Collectively, these results indicate that NFIA is a novel key
transcription factor that co-localizes with PPARγ and activates the brown-
fat-specific gene program.
Supported by: AMED-CREST
Disclosure:T. Yamauchi: Grants; Novo, Astellas, Ono, Daiichi-Sankyo,
Tanabe-Mitsubishi, Takeda. Lecture/other fees; Boehringer Ingelheim,
Daiichi –Sankyo, Tanabe-Mitsubishi, Astellas, Takeda, Ono, Kowa,
Astra Zeneca, Taisho, Eli Lilly, Kyowahakko Kirin, MSD, Novo.
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The effect of miR-21 on beige adipose tissue increase and its relation-
ship with obesity
S. Lhamyani1, A.M. Gentile1, S.Y. Romero Zerbo2, V. Espinosa
Jimenez2, L. Coín Aragüez2,3, W. Oliva Olivera2,3, F.J. Tinahones2,3,
F.J. Bermudez Silva2,4, R. El Bekay2,3;
1Universidad de Málaga. Campus Teatinos s/n, 2Clinical Unit of
Endocrinology and Nutrition, Biomedical Research Institute of Malaga
(IBIMA), Regional Hospital of Malaga/University of Malaga, 3ISCIII/
CIBERobn, 4ISCIII/CIBERDEM, Malaga, Spain.

Background and aims: Adipose tissue plays an important role as a
pathogenic site of obesity-related insulin resistance and type 2 Diabetes.
MicroRNAs are small non coding RNA known to play an important role
in the regulation of adipose tissue functionality. MiR-21 is known to play
a pivotal role in the regulation of several physiological processes control-
ling tissue growth and cell proliferation. However, until the date the main
role of this microRNA in adipose tissue regulation in relation to obesity
and type 2 Diabetes is still not well defined. The aim of our study was to
analyse the role of miR-21 on obesity and adipose tissue functionality.
Materials and methods: MiR-21 levels were measured by qPCR from
subcutaneous adipose tissue (SAT) of normoweight subjects (NW n=10),
healthy morbid obese (HMO n=10), diabetic morbid obese (DMO n=10),
and frommice (C57BL/6J) fed a standard diet (SD; 10% kcal fat) (n=10),
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obese mice fed a high-fat diet (HFD; 45% kcal fat) (n=10), and diabetic
mice fed a high-fat diet (HFD diab; 45% kcal fat) (n=10). For in vivo
study, obese C57BL/6J mice were treated during 8 weeks with mimic
miR-21 (0,5 μg). mRNA and miR-21 were extracted from SAT and
interscapular fat depot (white (WAT), beige and brown adipose tissue
(BAT)). Thermoregulatory genes such as Pgc1a, Ucp1 and Tmem26were
measured by qPCR. Comparaisons were made using student t-test
analysis.
Results: In this study, we observed that in both human and mice SAT
miR-21 expression increased significantly with obesity, and decreased
in diabetic mice compared with obese mice. The in vivo study showed
that treatment with mimic miR-21 decreased body weight gain and
improved insulin sensitivity compared with control without showing
any differences in food intake and locomotor activity. Also, miR-21
expression increased significantly in SAT and BAT in mimic-treated
mice compared to control. Moreover, thermoregulatory genes such as
Pgc1a and Ucp1 showed an up-regulation in BAT from mimic-treated
mice compared to control, while Tmem26, a specific beige fat marker,
showed a significant increase in mimic-treated mice in both WAT and
beige fat compared to control.
Conclusion: Our data highlight the potential role that could play
miR-21 on beige increase and browning through inducing Ucp1,
Pgc1a and Tmem26 genes, thus decreasing body weight gain and
obesity onset.
Supported by: FIS PI13/02628, Miguel Servet II” [CPII13/00041],
FEDER, (CTS-7895)
Disclosure: S. Lhamyani: Grants; Spanish Ministry of Health (FIS),
PI13/02628 and Miguel Servet II” [CPII13/00041].

606
Irisin improves perivascular adipose tissue dysfunction via regulation
of the heme oxygenase-1/adiponectin axis in diet-induced obese mice
X. Sun1, F. Han2, N. Hou1;
1Department of Endocrinology, 2Department of Pathology, Affiliated
Hospital of Weifang Medical University, China.

Background and aims: Perivascular adipose tissue (PVAT) modu-
lates vascular function by attenuating vasoconstriction response.
However, this anti-contractile effect is lost in obesity. Irisin is se-
creted by myocytes and has been proposed to improve endothelial
function in obesity. Upregulation of the heme oxygenase-1 (HO-1)/
adiponectin axis has a vascular protective role by preventing endo-
thelial dysfunction through its anti-oxidative and anti-inflammatory
effects. Considering that in obesity both irisin and upregulation of
the HO-1/adiponectin axis could improve endothelial function, and
that PVAT dysfunction is mainly associated with an endothelium-
dependent pathway, it is tempting for us to know whether irisin also
has a protective effect on PVAT dysfunction in obesity and whether
this beneficial effect is related to upregulation of the HO-1/
adiponectin axis in PVAT. Therefore, the objective of this study
was to explore whether irisin could improve PVAT dysfunction via
regulation of the HO-1/adiponectin axis in obesity.
Materials and methods: C57BL/6 mice were given chow or a high fat
diet with or without treatment with irisin. The responses of thoracic aorta
with or without PVAT (PVAT+ or PVAT−) to phenylephrine were studied
in an organ bath. Protein levels of HO-1 and adiponectin were determined
bywestern blot. UCP-1, Cidea and TNF-α gene expression in PVATwere
analyzed by real-time PCR.
Results: Treatment of obese mice with irisin improved glucose and lipid
metabolism (glucose, 97.0 ± 4.8 mg/dl vs. 105.7 ± 6.1 mg/dl; triglycer-
ides, 95.79 ± 12.92 mg/dl vs. 127.76 ± 13.00 mg/dl; NEFA 0.89 ± 0.17
mmol/L vs. 1.21 ± 0.25 mmol/L; P < 0.01), reduced plasma levels of
TNF-α (29.25 ± 4.43 pg/ml vs. 35.36 ± 4.18 pg/ml, P < 0.01),
malondialdehyde (5.17 ± 0.60 umol/L vs. 6.27 ± 0.66 umol/L, P <
0.01) and enhanced plasma adiponectin levels (17.34 ± 1.78 ug/ml vs.

13.87 ± 2.41 ug/ml, P < 0.01). PVAT had a significant anti-contractile
effect on the aorta from control mice. The anti-contractile effects of PVAT
were attenuated in obese mice (maximum attenuation rate: 4.5% vs.
17.3%; P < 0.05). This attenuation of the anti-contractile effects of
PVAT was restored in obese mice treated with irisin (maximum attenua-
tion rate: 15.5% vs. 4.5%; P < 0.05). Transferring the solution from aortas
(PVAT+) in control or irisin-treated obese mice to aortas (PVAT-) in obese
mice caused a 14.5% or 13.3% attenuation of the anti-contractile re-
sponse, respectively, compared with 3.5% when transferred from aortas
(PVAT+) in obese mice (P < 0.05). Incubation of aortas (PVAT+) with
SnPP (HO-1 inhibitor), ACRP-30 N-20 (adiponectin receptor blocking
peptide), or L-NAME in irisin-treated obese mice abolished the beneficial
effects of irisin on PVAT function (P < 0.05). The same results were also
observed in obese mice treated with irisin in vitro. Treatment of obese
mice with irisin significantly enhanced protein levels of HO-1 and
adiponectin in PVAT, increased brown adipocyte marker UCP1 and
Cidea expression in PVAT, and reduced superoxide production and
TNF-α expression in PVAT. (P < 0.05)
Conclusion: Irisin improved the anticontractile properties of PVAT from
thoraic aorta in diet-induced obese mice. The mechanism for this protec-
tive effect of irisin appeared to be related to upregulation of HO-1/
adiponectin axis in PVAT and browning of PVAT.
Supported by: National Natural Science Foundation of China (81300688,
881400829)
Disclosure:X. Sun: None.
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Impaired adipose histone deacetylases 5 and 6 expression in obesity
mimics the adverse effect of hypoxia on adipocytes
J. Bricambert1, D. Favre2, S. Brajkovic2, A. Bonnefond1,3, F. Pattou4, G.
Waeber2, P. Froguel1,3, A. Abderrahmani1,3;
1CNRS UMR8199-EGID, Univ Lille, Institut Pasteur de Lille, France,
2Service of Internal Medicine, Centre Hospitalier Universitaire Vaudois
and University ofLausane, Switzerland, 3Imperial College London, UK,
4Inserm 1190- EGID, Univ Lille, CHU Lille, France.

Background and aims: Abnormal expression of histone deacetylases
(HDAC) contributes to epigenetic mechanisms involved in cancer
and inflammatory diseases. In obesity, the expression of numerous
insulin resistance-associated adipokines is impaired, but the puta-
tive role of epigenetic modifiers in the adipocyte dysfunction is
unknown. The goal of this study was to investigate whether adi-
pose HDAC activity and expression contribute to the epigenetic
mechanisms that may modulate adipokines expression impairing
glucose metabolism in obesity
Materials and methods:Mice C57bl6 were fed a high fat diet (HFD) for
12 weeks. Biopsies of visceral adipose tissues (VAT) were prepared from
normal weight (bodymass index [BMI] lower than 25Kg/m2) or severely
obese human subjects (BMI higher than 35 Kg/m2). Total RNA was
prepared from white adipose tissues (WAT) of chow- or HFD-fed mice
and VAT of normal weight and obese subjects. Total HDAC activity was
measured using a kit manufacturer instruction. The role of hypoxia and
HDAC on the expression of inducible cAMP early repressor (Icer) was
confirmed in 3T3-L1 adipocytes cells using hypoxic chamber and HDAC
siRNA. Icer and HDAC inhibition was performed by electroporation of
specific siRNA. Gene expression was quantified by quantitative real-time
PCR
Results: Total activity of HDAC is reduced in WAT of obese mice fed a
HFD. Measurement of 11 HDACs by qRT-PCR unveiled the reduction of
Hdac5/HDAC5 and Hdac6/HDAC6 expression in WAT and adipocytes
fraction of obese mice when compared to controls. The decrease of the
two HDACs was confirmed in VAT and adipocytes fraction of human
obese subjects, and was associated with a reduced total HDAC activity.
The loss of Hdac5/HDAC5 and Hdac6/HDAC6 was further associated
with the drop of ICER/Icer. Suppression of Icer by interference RNA

Diabetologia (2016) 59 (Suppl 1):S1–S581S288



alters insulin-induced glucose uptake and adipokine expression in 3T3-L1
adipocytes.We found that silencing of Hdac5 and Hdac6 levels in 3T3-L1
adipocytes reduced the expression of Icer and insulin-induced glucose
uptake. Hypoxia decreased the expression of the two HDACs, resulting
in the loss of Icer mRNA level and the reduced expression of Adipoq,
Agt, Lep, Nampt, Rtn, and increased mRNA level of Serpin1, Il6 and
Lcn2. Silencing of Icer mimicked the effects of hypoxia on the expression
of adipokines.
Conclusion: In human and mice obesity, there is an impaired adipose
expression of HDAC 5 and 6. It may contribute to abnormal production
of adipokines through decreased ICER expression, mimicking hypoxia
deleterious effects on adipocyte function.
Disclosure: J. Bricambert: None.

608
Energy expenditure of human cervico-thoracic muscles during mild
cold stress: a positron emission tomography study
M. U Din1,2, J. Raiko1,2, N. Kudomi3, V. Oikonen1,2, P. Nuutila1,2, K.A.
Virtanen1,2;
1Turku PET Centre, University of Turku, 2Turku PET Centre, Turku
University Hospital, Finland, 3Department of Medical Physics, Kagawa
University, Japan.

Background and aims: Mild cold stress has been shown to increase
whole-body energy expenditure (EE) in humans via the activation of
sympathetic nervous system. Conventionally, brown fat has been consid-
ered an underlying responsible tissue for this increase in whole-body EE;
however, recent studies have shown it to be a minor contributor towards
EE. The present study is an extension of our previous efforts to study
human cervico-thoracic muscles as a major contributor to cold induced
thermogenesis (CIT), using [15O]O2 PET imaging. We aimed to deter-
mine the factors that may affect the thermogenic ability of these muscles
during a mild cold stress.
Materials and methods: Twenty two (22) healthy study subjects of both
genders were scanned with [15O]O2 and [15O]H2O PET imaging under
mild non-shivering cold stress to estimate tissue-specific EE of cervico-
thoracicmuscles. Oxygen consumptionwasmeasured in levator scapulae,
splenius cervicis, deltoid, trapezius, and pectoralis major muscles.Whole-
body energy expenditure was measured using indirect calorimetry, per-
formed simultaneously with the scanning.
Results: Oxygen consumption in pectoralis major muscle (0.9 ± 0.9 ml/
100g/min) was higher than that of deltoid (0.3 ± 0.4 ml/100g/min, p =
0.004), trapezius (0.3 ± 0.3 ml/100g/min, p = 0.005) and splenius cervicis
muscle (0.6 ± 0.5 ml/100g/min, p = 0.06); however it was not statistically
different compared to levator scapulae muscle (0.7 ± 0.6 ml/100g/min, p =
0.49). Mean oxygen consumption of these cervico-thoracic muscles was
0.5 ± 0.4 ml/100g/min. Mean EE of cervico-thoracic muscle was estimat-
ed to be 91 ± 60 kcal/day; while the mean whole-body EE, measured with
indirect calorimeter, was 1909 ± 378 kcal/day. There was a significant
direct relationship between whole-body EE and EE of cervico-thoracic
muscles (r = 0.54, p = 0.016). We did not observe any significant rela-
tionships between cold-induced EE of cervico-thoracic muscles with plas-
ma insulin, free T3, free T4, adrenaline or noradrenaline, which possibly
points toward an unknown underlying metabolic mechanism.
Conclusion: The present results demonstrate the potentials to look into
the skeletal muscles mitochondrial uncoupling proteins, as a basis for
elevating whole-body energy expenditure, which resultantly could be a
therapeutic target for obesity, and its related metabolic disorders, i.e. type
2 diabetes mellitus.
Supported by: Ac. of Finland, EU FP7 DIABAT, SRK
Disclosure:M. U Din: None.
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Oxygen uptake in subcutaneous adipose tissue in type 2 diabetes:
relation to perfusion and insulin-mediated glucose uptake and re-
sponse to exercise
M. Bucci1, K.A. Virtanen1, A. Viljanen1, M.J. Honka1, L. Landini1, V.
Oikonen1, E. Ferrannini2, P. Nuutila1, P. Iozzo2,1;
1Turku Pet Centre, Finland, 2Institute of Clinical Physiology, Pisa,
Italy.

Background and aims: Adipose tissue (AT) hypoxia and hypoperfu-
sion may be involved in the modulation of AT growth and in the
pathogenesis of AT insulin resistance. The aim of the present study
was to examine the effect of type 2 diabetes (T2DM) on subcutaneous
AT oxygen uptake, and its relation to AT blood flow and insulin
sensitivity.
Materials and methods: We examined 28 patients with newly
diagnosed T2DM and 12 BMI-matched (27.3±0.8 vs 28.0±0.4
kg/m2) non-diabetic control subjects. Positron emission tomo-
graphy in combination with labelled oxygen (15O2, n=17 T2DM,
n=11 controls), water (H2

15O), and 18fluorodeoxyglucose (18FDG)
were used to assess oxygen uptake, blood flow and insulin-
mediated glucose uptake in subcutaneous AT, in a resting thigh
and in an exercising thigh. Body composition was measured by
bioimpedance.
Results: Patients with T2DM had a larger body fat mass compared to
controls (24±2 vs 18±1 kg, p=0.018). In the resting thigh, patients
with T2DM showed significant impairments in AT blood flow (0.94
±0.11 vs 1.27±0.15 ml.min-1.100g-1, p=0.036) and oxygen uptake
(3.34±0.19 vs 5.10±0.51 μmol.min-1.100g-1, p=0.003). AT insulin-
mediated glucose uptake was also reduced in T2DM (1.42±0.11 vs
2.21±0.26 μmol.min-1.100g-1 per 100 mU/L, p=0.008). Exercise in-
creased AT oxygen uptake to a similar extent in the two groups (7.59
±1.45 vs 6.18±0.72 μmol.min-1.100g-1) without affecting AT blood
flow or glucose uptake. AT oxygen uptake was positively related to
AT glucose uptake only in control subjects in the resting thigh, and
did not correlate with blood flow. Blood flow was tightly correlated
with glucose uptake only in T2DM patients (rest r=0.66, p=0.0002,
exercise r=0.74, p<0.0001).
Conclusion: In T2DM, oxygen uptake in AT is impaired, but responds
to exercise normally, whereas AT hypoperfusion and insulin resis-
tance do not improve with exercise. The defect in resting oxygen
uptake in T2DM may depend on the fat mass expansion, but does
not explain AT insulin resistance. Our data also suggest that a severe
reduction in AT blood flow may become rate limiting for glucose
uptake in T2DM.
Clinical Trial Registration Number: NCT02526615
Supported by: Academy of Finland and Finnish Diabetes Research
Society
Disclosure:M. Bucci: None.
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Effect of vitamin D on human mesenchymal stem cells adipogenesis
and cytokine secretion in hypoxia
S.J. Mutt1,2, S. Lehtonen3, P. Lehenkari3, J. Leppäluoto1,2, M.-R.
Järvelin4,5, K.-H. Herzig1,2;
1Institute of Biomedicine, 2Biocenter of Oulu, 3Departments of Anatomy
and Surgery, University of Oulu, 4Institute of Health Sciences, Oulu,
Finland, 5Department of Epidemiology and Biostatistics, Imperial
College London, UK.

Background and aims: Obesity and pandemic vitamin D (vitD)
deficiency both share similar pathological associations with
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adipose tissue chronic inflammation leading to well-known condi-
tions such as insulin resistance and hypertension. Understanding
adipogenesis is of major relevance for human health, as increased
adiposity leads to cellular hypoxia followed by inflammation, ox-
idative damage and adipocyte dysfunction resulting in metabolic
diseases. We have shown earlier that vitD supplementation has
significant beneficial effects on adipocyte inflammation and im-
proved insulin sensitivity in vitD deficient mice. The modulation
of adipogenesis under these circumstances might be beneficial in
improving its metabolic functioning. Therefore, we hypothesize
that vitD modulates adipogenesis in pathological conditions like
hypoxia.
Materials and methods: Human mesenchymal stem cells (hMSCs)
were differentiated into adipocytes ± vitD (1nM to 100nM) con-
taining adipogenic induction and maintenance medium under ei-
ther hypoxic (1% O2) or normoxic (21% O2) conditions. At the
end of differentiation cycles the process was assessed by the oil
red O staining of the adipocytes. Fully differentiated adipocytes
were stimulated with lipopolysaccharide (LPS 10 ng/ml) ± vitD
(1nM to 100nM) for 24 hrs and cells and cell culture supernatants
were collected from both hypoxic and normoxic basal ± vitD
(1nM to 100nM) as well LPS stimulated ± vitD (1nM to
100nM). The inflammatory marker interleukin-6 (IL-6) levels were
measured by ELISA. RNA and cell lysate were prepared and
analyzed for adipogenic, hypoxic and inflammation regulating
proteins.
Results: The adipogenic differentiation of hMSCs under hypoxia
was significantly inhibited in comparison to the normoxia. VitD
(1nM to 100nM) significantly enhanced adipogenic differentiations
dose dependently under both hypoxic and normoxic culture con-
ditions. VitD (100nM) inhibited basal IL-6 secretion by 83% in
hypoxic and 66% in normoxic hMSCs differentiated adipocytes in
comparison to their respective controls (p<0.05). In addition, vitD
dose dependently reduced LPS induced IL-6 secretion from
hMSCs di f f e ren t i a t ed ad ipocy tes under bo th hypox ic
( 1 0 0 nM : 1 0 nM : 1 nM ; 6 6% : 4 0% : 1 9% ) a n d n o rm o x i c
(100nM:10nM:1nM; 56%:44%:2%) condition in comparison with
the LPS 10 ng/ml alone. VitD significantly reduced the hypoxia-
inducible factor 1 alpha (HIF1-α) expression under hypoxia and
enhanced the expression of adipogenic transcription factor perox-
isome proliferator-activated receptor gamma (PPAR-γ) in both
normoxic and hypoxic condition.
Conclusion: Our data demonstrates that vitD enhances the
adipogensis of hMSCs under hypoxic culture condition; it inhibits
basal IL-6 release as well LPS induced IL-6 release under both hyp-
oxia and normoxia. This suggests that sufficient vitD levels would be
able to modulate the hypoxia induced inflammation and adipogenic
differentiation potential in obese subjects. These vitD actions might
therefore partially mediate the beneficial effect on insulin sensitivity
of adipose tissue and reduce the risk of known co-morbidities of
obesity.
Supported by: in part by the Academy of Finland and DynaHEALTH EU
No.633595
Disclosure:S.J. Mutt: None.

PS 047 Macrophages and other blood
cells in inflammation
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Depletion of macrophages in mice fed a high-fat diet leads to a sys-
temic inflammatory state and improved beta cell function
L. O'Reilly, D. Suan, T. Chtanova, T.J. Biden;
Garvan Institute of Medical Research, Darlinghurst, Australia.

Background and aims: Macrophages are increasingly recognised as
contributors to islet inflammation and β-cell dysfunction in Type 2
Diabetes. Chronic inflammation and elevated pro-inflammatory cytokines
lead to β-cell dysfunction and death, while short term exposure to certain
cytokines (IL-1β, IL-6) can potentiate insulin secretion. Here we induced
macrophage-specific cell death in vivo in mice fed a high fat diet (HFD).
The role of acute as well as long term inflammation was investigated in
relation to β-cell function.
Materials and methods:Mice were fed a normal chow or HFD for up to
8 weeks. To deplete macrophages we used CD11b diphtheria toxin recep-
tor (DTR) transgenic mice. Transgenic mice express the simian diphtheria
toxin (DT) receptor under the control of the CD11b promoter, thus limit-
ing expression to myeloid cells that are now susceptible to apoptosis
following injection of DT. DTR mice and wild-type (WT) littermates
were injected with a single dose of DT and studies were performed 24
hours following unless otherwise stated. Mice were subjected to i.p. glu-
cose tolerance test (GTT) and i.p. insulin tolerance test (ITT). Insulin and
c-peptide excursions during GTTs were monitored by ELISA. Islet gene
expression and resident immune cell populations were analysed by quan-
titative RT-PCR and flow cytometry. Serum cytokines were analysed by
cytokine bead array.
Results: GTTs performed at 4 and 8 weeks of chow or HFD feeding
showed impaired glucose tolerance in HFD-fed mice. Following DT in-
jection, HFD-fed DTR mice showed a complete protection from HFD-
induced glucose intolerance (incremental area under the curve (IAUC),
p<0.05, one-way ANOVA)) compared to WT HFD mice. Insulin and c-
peptide excursions in the DTR HFD group were also elevated during
these GTTs (IAUC, p<0.05, one-way ANOVA), compared to WT HFD
controls. Insulin sensitivity as measured by ITTwas not different between
DTR andWTHFD-fed mice. These parameters were not altered in chow-
fed DTR mice. Macrophage numbers were reduced in the peritoneum,
and stromal vascular fraction (SVF) of adipose tissue (p<0.05, student’s t-
test), but were not different in the blood, or surprisingly, islets. All tissues
above showed elevated neutrophil and monocyte populations in DTR
mice compared toWTcontrols (p<0.05, student’s t-test). Gene expression
analysis of islets showed increased IL-1β and chemokine (C-C motif)
ligand 2 (p<0.05, student’s t-test) expression, with IL-6 and TNFα ex-
pression tending towards an increase compared to WTcontrols. Systemic
inflammation as measured by levels of serum IL-6 and TNFα was in-
creased in DTR mice compared to WT controls (p<0.05, student’s t-test)
up to 1 week post DTadministration.When GTTs were performed 1 week
after DT administration there was no longer any benefit on glucose toler-
ance in the HFD-fed mice, and insulin secretion was now actually im-
paired during the GTT.
Conclusion: Short-term depletion of macrophages in mice fed a HFD
leads to a marked but transient improvement in β-cell function, with no
alteration in peripheral insulin sensitivity. This is most likely due to mac-
rophage cell death leading to a systemic inflammatory state and recruit-
ment of neutrophils and monocytes to islets. 1 week after DT administra-
tion, short-term improvements in glucose tolerance are dissipated, and β-
cell function is potentially impaired. This study suggests that inflamma-
tion initially serves as a beneficial adaptation to a HFD, but over time can
contribute to β-cell dysfunction.
Supported by: NHMRC
Disclosure:L. O'Reilly: None.
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Involvement of membrane remodelling induced by fatty acids in the
regulation of the NLRP3 inflammasome activity in human
macrophages
M.A. Gianfrancesco1,2, J. Dehairs3, K. Bloch3, L. L'homme4, J. Piette1,
J. Swinnen3, N. Paquot2, N. Esser2, S. Legrand-Poels1;
1Laboratory of Virology and Immunology, GIGA-I3, University of Liège,
2Division of Diabetes, Nutrition and Metabolic Disorders, Department of
Medicine, University Hospital of Liège, 3Department of Oncology,
Laboratory of Lipid Metabolism and Cancer, KU Leuven, Belgium,
4Inserm, Institut Pasteur of Lille, U1011 - EGID, University of Lille,
France.

Background and aims: A chronic low-grade inflammation and an acti-
vation of the immune system are involved in the pathogenesis of type 2
diabetes in obese people. Macrophages are recruited in adipose tissue of
these patients and secrete pro-inflammatory cytokines including
interleukin-1 beta (IL-1β) involved in insulin resistance. The NLR family
pyrin domain-containing-3 (NLRP3) inflammasome, required for the
maturation of the pro-IL-1β to IL-1β mature, was shown to instigate
obesity-induced inflammation and insulin resistance. The two most im-
portant saturated fatty acids, stearate (C18:0) and palmitate (C16:0), un-
like the unsaturated fatty acids oleate (C18:1) and linoleate (C18:2), are
able to activate the NLRP3 inflammasome in human macrophages.
Interestingly, addition of unsatured to saturated fatty acid stop this activa-
tion. However, the underlying molecular mechanisms are still not
elucidated.
Materials and methods: Lipidomic analyses were performed on PMA-
differentiated THP-1 cells after 8 hours of treatment with BSA (control),
BSA/C18:0 alone or combined with BSA/C18:1 to assess the phospho-
lipid profile of cellular membranes. Membranes fluidity and lipid droplets
formation were also observed by confocal microscopy with fluorescent
probes Laurdan and HCS LipidTOX.
Results: We have shown that neither the ROS, ER stress nor the lyso-
somes are involved in saturated fatty acids-mediated NLRP3
inflammasome activation. Inhibition of the long-chain fatty acyl-CoA
synthetase with triacsin C prevents the NLRP3 inflammasome activation
mediated by C18:0, suggesting that C18:0 has to be activated into fatty
acyl-CoA to be metabolized. Indeed, C18:0 leads to a rigidification of the
plasma membrane without stimulating lipid droplets formation, and in-
duces a dramatic change in phospholipid profile with an increase of sat-
urated (L18:0) lysophosphatidylcholines (LysoPC) (5,1% vs 56,9% of
t o t a l L y s o P C ; p < 0 , 0 0 0 1 ) a n d s a t u r a t e d ( L 1 8 : 0 )
lysophosphatidylethanolamines (LysoPE) (15,4% vs 60,9% of total
LysoPE; p=0,0001). Interestingly, addition of C18:1 simultaneously with
C18:0 reverses the situation, restores the membrane fluidity and stimu-
lates lipid droplets formation with very little effect on C18:0 uptake.
Moreover, the co-treatment decreases the saturated phospholipid species
(L18:0) LysoPC (56,9% vs 14,5% of total LysoPC; p<0,0001) and
LysoPE (60,9% vs 20,9% of total LysoPE; p=0,0002), and increases
unsaturated phospholipid species (L18:1) LysoPC (14,8% vs 54,3% of
total LysoPC; p<0,0001) and LysoPE (13,3% vs 36,6% of total LysoPE;
p=0,0006).
Conclusion: The increase of the phospholipid saturation in the presence
of saturated fatty acids induces a rigidity of the plasma membrane and
could lead to the NLRP3 inflammasome activation. The protective effect
of C18:1 could be explained by a reduction of the membrane saturated
phospholipid species with a re-establishment of its fluidity due to the
increase of unsaturated membrane phospholipid species combined with
lipid droplets biogenesis.
Disclosure:M.A. Gianfrancesco: None.

613
Glucocorticoid-induced insulin resistance is related to macrophage
visceral adipose tissue infiltration
T.T.H. Do, M. Garcia, G. Dorothée, M. Moldes, B. Fève, M. Buyse;
UMR_S938 Site Saint Antoine, INSERM, Paris, France.

Background and aims: Insulin resistance is frequently present in patients
with glucocorticoid (GC) excess (Cushing’s syndrome) or treated with
high doses of GCs. Furthermore, others similarities between metabolic
syndrome (visceral obesity, elevated blood glucose level, dyslipidemia)
and Cushing’s syndrome suggest that GC could play a role in obesity-
linked complications.
Materials and methods: In this study, we investigated the effects of a
long-term GC exposure in C57/Bl6 male mice. Corticosterone was given
in drinking water (100 μg/mL) for 8 weeks. For macrophage ablation,
mice were intraperitoneally injected with 100 mg/kg of clodronate lipo-
somes (5 mg/ml) or equal volume of PBS liposomes twice weekly.
Insulinemia, insulin sensitivity, pancreatic insulin content, gene expres-
sion in adipocytes and macrophage phenotype were studied.
Results: Long-term corticosterone exposure in mice induced weight gain,
dyslipidemia as well as hyperglycaemia and systemic insulin resistance.
Treated mice exhibited an increased 11β-HSD1 expression in all fat de-
pots but a specific upregulation of glucocorticoid receptor only in visceral
adipose tissue an a downregulation of mineralocorticoid receptor only in
subcutaneous depot, suggesting that GC could act differentially on vari-
ous fat depots. Despite fat accumulation in all depots, an increased ex-
pression of adipogenic key genes (PPARγ, C/EBPα) was restricted to
visceral adipose tissue while hypertrophied adipocytes were observed in
both visceral and subcutaneous depots. Surprisingly, GC treatment pro-
moted macrophage infiltration (F4/80, CD68) within all adipose tissues
along with increased MCP1 adipose tissue expression and plasma levels.
Of note, a M1/inflammatory macrophage phenotype (IL-6, TNF-α) was
restricted to visceral adipose tissue, compared to subcutaneous fat depot,
suggesting a substantial damaging effect on insulin sensitivity.
Accordingly, specific macrophage depletion in visceral fat partially re-
stored insulin sensitivity in mice with GC-induced obesity and insulin
resistance. Interestingly, visceral macrophage recruitment preceded fat
mass expansion and adipocyte hypertrophy, indicating an intrinsic GC
effect.
Conclusion: These data provide evidence that GCs act on adipose tissue
in a depot-dependent manner and that visceral adipose macrophages are
key effectors of GC-associated insulin resistance.
Disclosure:T.T.H. Do: None.

614
Autophagy deficiency in myeloid cells increases susceptibility to dia-
betes by enhancing inflammasome activation
M.-S. Lee1, H.-Y. Lee2, J. Kim1, W. Quan3, J.-C. Lee3, K.Y. Hur3;
1Severance Biomedical Science Institute, Yonsei University,
2Sungkyunkwan University, 3Medicine, Sungkyunkwan University,
Seoul, Republic of Korea.

Background and aims: Autophagy that is critical for turnover of organ-
elles such as endoplasmic reticulum and mitochondria, affects diverse
aspects of body metabolism. Autophagy also controls innate and adaptive
immunity. Autophagy deficiency is a proinflammatory condition particu-
larly in relation to inflammasome activation. Since inflammasome activa-
tion is a mechanism leading to metabolic inflammation in diabetes, au-
tophagy insufficiency can be a factor in the development of metabolic
syndrome and diabetes. Although the role of autophagy of diverse tissues
in body metabolism has been intensively investigated, the role of myeloid
cell autophagy in the control of insulin sensitivity and in the development
of diabetes has not been clearly elucidated.
Materials and methods: Myeloid-specific Atg7-null (Atg7ΔLys) mice
were generated by breeding Atg7F/F mice with Lys-Cre mice. Serum
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insulin and IL-1β levels were determined by ELISA. Real-time RT-PCR
was conducted using SYBRGreen I dye and ABI Prism 7000. Infiltration
of cells expressing IL-1βor F4/80 was studied by confocal microscopy
after immunofluorescent staining. NAD+/NADH ratio was determined
using a commercial. Stromal vascular fraction was isolated by digesting
cut adipose tissue in a collagenase solution. To isolate Treg cells, stromal
vascular fraction was suspended in FACS buffer and then incubated with
a mixture of anti-CD3, -CD4 and -CD25 antibodies. After perme-
abilization, cells were incubated with Foxp3 antibody, and triple-color
flow cytometry was performed.
Results: While Atg7ΔLys mice were metabolically indistinguishable
from control mice, they developed diabetes when bred to ob/w mice
(Atg7ΔLys-ob/ob mice), accompanied by increases in the crown-like
structure, inflammatory cytokine expression and inflammasome activa-
tion in adipose tissue. Primary macrophages from Atg7ΔLys mice
showed significantly higher IL-1β release and inflammasome activation
in response to a palmitic acid plus lipopolysaccharide combination.
Moreover, a decrease in NAD+/NADH ratio and increase in intracellular
ROS content after treatment with palmitic acid in combination with lipo-
polysaccharide were more pronounced in macrophages from Atg7ΔLys
mice, suggesting that mitochondrial dysfunction in autophagy-deficient
macrophages leads to an increase in lipid-induced inflammasome and
metabolic deterioration in Atg7ΔLys-ob/ob mice. In the stromal vascular
fraction of white adipose tissue from Atg7F/F-ob/ob mice, the percentage
of Foxp3+CD4+ Treg cells among CD3+ T cells was significantly sup-
pressed compared to Atg7F/F-ob/w mice. In the stromal vascular fraction
of Atg7ΔLys-ob/ob mice, the percentage of Foxp3+CD4+ Treg cells
among CD3+ T cells was further suppressed compared to Atg7F/F-ob/
ob mice. The percentage of Foxp3+CD25+ Treg cells among CD3+ T
cells was also further suppressed in the stromal vascular fraction of white
adipose tissue from Atg7ΔLys-ob/ob mice compared to Atg7F/F-ob/ob
mice that was already lower than that in lean Atg7F/F-ob/w mice.
Conclusion: These results suggest that autophagy of macrophages is
important for the control of inflammasome activation in response to met-
abolic stress. Autophagy deficiency in macrophages may contribute to the
progression from obesity to diabetes associated with lipid injury.
Supported by: the Global Research Laboratory Grant of the Nat
Disclosure:M. Lee: None.

615
Neutrophil elastase and myeloperoxidase genes are overexpressed in
overweight and obese subjects and are associated with body mass
index and atherogenic index of plasma
S.K. Biswas1, M. Ali1, S. Jasmin1, S.M.K. Alam1, M. Fariduddin2, M.I.
Arslan1;
1Department of Biochemistry, 2Department of Endocrinology,
Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka,
Bangladesh.

Background and aims: Chronic low-grade inflammation contributes to
obesity-related disorders such as insulin resistance (IR) and atherosclero-
sis. However, neutrophils have been shown to be the first immune cells
that infiltrate adipose tissue at the very early stage of obesity. Neutrophil
elastase (NE) and myeloperoxidase (MPO) are abundantly expressed by
activated neutrophils, and both of them have been implicated to induce
high-fat diet-induced obesity, IR and atherosclerosis in mice. Recently,
remarkable high expression of NE and MPO genes in peripheral blood
leukocytes was found in morbidly obese African-American young adults
compared to lean controls. We aimed to explore the expressions of NE
and MPO genes in peripheral blood leukocytes in overweight and obese
subjects, and to find out the association of expressions of those genes with
BMI, IR and atherogenic index of plasma (AIP).
Materials and methods: Fifty apparently healthy subjects were grouped
as control or lean (BMI, 18.5-22.9 kg/m2), overweight (23.0-27.4) and
obese (≥27.5) following the WHO recommendation for Asian BMI.

Subjects suffering from diabetes, hypertension, chronic liver and kidney
disease, infection and inflammatory disease were excluded. Fasting glu-
cose, insulin and lipid profile were measured. IR was calculated as
[(Glucose x Insulin) / 22.5] and AIP was calculated as [log (TG/HDL-
C)]. The NE andMPOmRNA levels were quantified relative to reference
gene beta-actin by real-time qPCR. Gene expression data were analyzed
by comparative Ct method.
Results: The lean (n=15), overweight (n=18) and obese (n=17) groups
were similar in terms of age (mean±SD, 33±5 yrs), sex distribution and
fasting glucose level (4.7±0.8 mmol/L). The BMI was different among
the 3 groups (21.99±0.89, 25.59±1.43 and 34.64±5.20 kg/m2; p<0.001).
Fasting insulin level and IR were found significantly elevated in obese
group compared to overweight (p<0.05) and lean (p<0.01) groups.
However, compared to lean group the AIP was found significantly ele-
vated in both overweight (p=0.007) and obese (p=0.002) groups. The NE
gene expression as percentage of beta-actin was found significantly ele-
vated in overweight [median (IQR), 0.62% (0.50-1.79)] and obese [1.79
(0.34-2.93)] groups compared to lean group [0.19 (0.15-0.35); p<0.001
for both]. Similarly, MPO gene expression was also found significantly
elevated in overweight [0.29 (0.16-0.46)] and obese [0.26 (0.05-0.90)]
groups compared to lean group [0.06 (0.03-0.16); p<0.02 for both].
Group-wise comparison of NE and MPO gene expression showed 4.25-
fold (p=0.001) and 4.84-fold (p=0.002) up-regulation, respectively, in
overweight group over lean group, and 5.39-fold (p<0.001) and 4.90-fold
(p=0.007) up-regulation in obese group over lean group. The NE gene
expression showed significant correlation with BMI (r=0.49, p=0.001)
and a positive trend with AIP (r=0.30, p=0.06) but no correlation with
IR. The MPO gene expression also correlated with BMI (r=0.32, p<0.05)
and AIP (r=0.34, p<0.05) but not with IR.
Conclusion:TheNE andMPOgenes are up-regulated in both overweight
and obese subjects and are associated with BMI and AIP. These findings
suggest that the expressions of NE and MPO genes may act as early
marker of obesity and atherosclerosis.
Supported by: HEQEP CP-3073
Disclosure:S.K. Biswas: Grants; HEQEP CP.
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The decline in serum DPP-4 activity after weight loss is associated
with the decrease in cholesterol levels but not with improved insulin
resistance or inflammation
C.T. Herz1, J.M. Brix2,3, C. Höbaus1, B. Ludvik2,3, R. Koppensteiner1,
G. Schernthaner2, G.H. Schernthaner1;
1Department of Medicine II, Medical University of Vienna, 2Department
of Medicine I, Rudolfstiftung Hospital Vienna, 3Karl Landsteiner Institue
for Obesity and Metabolism, Vienna, Austria.

Background and aims: Besides its prominent role in the degradation
of the incretins glucagon-like peptide-1 and gastric inhibitory
polypetide and thus contributing to decreased insulin sensitivity, ren-
dering it an established anti-diabetic target, DPP-IV exerts systematic
pro-inflammatory effects and has been identified as an adipose-
derived cytokine. It is suggested to play a dual, synergistic, role in
the pathogenesis and progression of diabetes mellitus as well as ath-
erosclerotic vascular disease. The aim of this study was to evaluate
whether serum DPP-IVactivity is modified by weight loss induced by
bariatric surgery, an established model for the investigation of cardio-
metabolic risk factors.
Materials and methods: We included 62 morbidly obese patients
undergoing bariatric surgery. Exclusion criteria for this study includ-
ed current anti-diabetic medication or HbA1C ≥ 7 rel. %. The patients
were examined and samples obtained shortly before and 1-2 years
after surgery. Serum DPP-IV enzymatic activity was measured by a
commercially available kit using a fluorogenic substrate (H-Gly-Pro-
AMC) from samples stored at -80°C. Additional laboratory parame-
ters as well as an two-hour oral glucose tolerance test were measured
at the institution’s central laboratory. Data are displayed as median
(25th-75th percentile) or count (percentage), as appropriate.
Differences between paired and independent samples are estimated
by Wilcoxon’s signed-rank test or Mann-Whitney U test. Correlations
between continuous parameters including the calculated differences
between pre-surgery and post-surgery values are depicted by
Spearman’s rank-correlation coefficient. Al p-value ≤ 0.05 was
deemed statistically significant.
Results: At baseline, the sample consisted of 48 women (77.4%)
with a BMI of 45 (42.9-48.3) kg/m2 and 39 (31-49) years of age.
After surgery, the BMI dropped to 30.1 (25.7-34.5) kg/m2

(p<0.001) while serum DPP-IV significantly decreased from
113.1 (97.5-132.6) to 95.9 (81.6-119.9) nmol/min/ml) (p=0.008).
This change in DPP-IV activity positively correlated with the
change in total cholesterol (r=0.395, p=0.003) as well as LDL-
cholesterol (r=0.373, p=0.005). However, there were no notable
associations between the change in DPP-IV activity and the
changes in other parameters, such as HbA1C, fasting glucose,
fasting insulin, HOMA-IR index, triglycerides, HDL-cholesterol,
C-reactive protein (CRP), systolic blood pressure or the BMI. At
follow-up, DPP-IV activity correlated positively with CRP levels
(0.314, p=0.018).
Conclusion: This is the first study to demonstrate a reduction in the
activity of circulating DPP-IV after massive weight loss due to bar-
iatric surgery. Contrary to the expectations, this decline was solely
associated with the decline in total cholesterol and LDL-cholesterol
and not with markers of insulin resistance or inflammation. This
finding might reflect the reduction of visceral fat and subsequent
diminishing release of both circulating DPP-IV as well as free fatty
acids, the latter leading to improved dyslipidemia including choles-
terol levels.
Disclosure:C.T. Herz: None.

617
The effect of bariatric surgery on fatty acid uptake and associated
gene expression in abdominal subcutaneous adipose tissue of morbid-
ly obese women
P. Dadson1, L. Landini1,2, M. Vaittinen3, M.-J. Honka1, R.M. Badeau1,
J.C. Hannukainen4, P. Iozzo2, J. Pihlajamäki5, P. Nuutila6;
1Turku PET Centre, University of Turku, Finland, 2Institute of Clinical
Physiology, National Research Council, Pisa, Italy, 3Institute of Public
Health and Clinical Nutrition, Kuopio, 4Turku PET Centre, Turku
University Hospital, 5Institute of Public Health and Clinical Nutrition,
Department of Clinical Nutrition and Obesity Center, Kuopio
University Hospital, 6Turku PET Centre, University of Turku,
Department of Endocrinology, Turku University Hospital, Finland.

Background and aims: Abdominal fat distribution often results in ele-
vated plasma free fatty acid (FFA) levels, which can cause insulin resis-
tance and associated metabolic complications. In the current study, we
assessed the effect of bariatric surgery-induced weight loss on mRNA
expression of genes regulating fatty acid metabolism in abdominal sub-
cutaneous adipose tissue (SC) of obese women.
Materials and methods: A total of 23 obese women (BMI 42 kg/m2)
undergoing surgery and 15 age- and sex- matched controls (BMI 22 kg/
m2) participated in this study. Oral glucose tolerance test (OGTT), bio-
chemical measurements and abdominal SC tissue biopsies were assessed
prior and 6 months after surgery and once for control subjects.Abdominal
SC distribution was assessed with magnetic resonance imaging and free
fatty acid uptake (FAU) measured with positron emission tomography
and 14(R,S)-[18F] fluoro-6-thia-heptadecanoic acid tracer. Genes related
to fatty acid metabolism were analyzed using illumina Truseq technology.
Results: Six months after surgery, subjects lost 23% (p<0.001) of their
bodyweight. Compared to preoperative values, fasting and 2-hour plasma
glucose decreased but plasma FFA levels were unchanged. There was no
difference in baseline FAU (μmol/100g/min) in SC of obese compared to
controls. Post-surgery, FAU per whole SC depot (μmol/min) decreased
significantly (p<0.001) mainly due to decreased fat mass, as FAU per
100g tissue did not change (NS). Baseline expression of Elovl6 was
higher in SC of controls compared to obese (p<0.001). Compared to
before surgery values, Elovl6 was highly expressed in SC after surgery
(p=0.01). The increase in expression of Elovl6 correlated positively with
the decrease in FAU per whole SC depot (r=0.53, p=0.01) and with the
decrease in glucose levels after 2-hour OGTT (r=0.50, p=0.01). There
were reduced mRNA expressions of ACOX2, ADIPOR2, AGPAT1,
AGPAT3, CPPED1 and Elovl1 (all p≤0.05), and SCD expression in-
creased (p<0.01) after surgery but these changes did not associate with
FAU.
Conclusion: Elongation of Very Long Chain fatty acids 6 (Elovl6) gene is
important for energy metabolism and insulin sensitivity. Here, we found
that decrease depot fat volume may increase mRNA expression of Elovl6
whichmay be related to the increased glucose clearance observed in obese
women after surgery.
Clinical Trial Registration Number: NCT01373892
Supported by: Academy of Finland
Disclosure:P. Dadson: None.

618
The alternative pathway of complement activation is longitudinally
associated with obesity: the CODAM study
Y. Xin, E. Hertle, C. van der Kallen, C. Schalkwijk, C. Stehouwer, M. van
Greevenbroek;
Internal Medicine, Maastricht University Medical Centre and
Cardiovascular Research Institute, Masstricht, Netherlands.

Background and aims:Animal studies suggest that silencing of genes of
the alternative complement pathway may causally contribute to weight
change. Also, human studies showed that systemic concentrations of
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several complement factors were higher in obese and decreased after
weight loss. In addition, in a longitudinal cohort study, the central com-
plement component C3 was suggested to be a risk factor for future weight
gain. Still, human data on the relationship of other components of the
alternative pathway with obesity are scarce. Therefore, we investigated
the associations of components of the alternative complement pathway,
i.e. C3, factor H (FH), factor D (FD), properdin, and the activation prod-
ucts C3a and Bb, with obesity (measured as BMI) over a 7 year (yr)
period.
Materials and methods: At baseline, the Cohort on Diabetes and
Atherosclerosis Maastricht (CODAM) study included 574 subjects (age:
60±7 yr, 61%men). After 7 yr, 495 subjects were re-investigated. Plasma
concentrations of properdin, C3a, and Bb were measured at baseline,
while C3, FH, FD and as well as BMI and other covariates were measured
at baseline and follow-up. Standardized values were calculated for the
various complement components to allow direct comparison of their ef-
fect sizes. Generalized estimating equations (GEE) were used to evaluate
the longitudinal associations between complement factors (main indepen-
dent variables) and BMI (outcome). Linear regression models were used
to investigate the relationship between change in complement levels (C3,
FH and FD) and change in BMI. All analyses were adjusted for age, sex,
follow-up time, use of medication (glucose-, blood pressure- and/or lipid-
lowering), smoking, physical activity, and energy intake.
Results: Over the 7 yr period, baseline concentrations of C3 were posi-
tively and significantly associated with BMI (β: 1.97 [95% CI: 1.60;
2.35]). Thus 1 SD higher baseline concentration of C3 was associated with
1.97 kg/m2 higher BMI, over the 7 yr period. Positive associations were
also observed for FH (β: 1.31 [0.94; 1.68]), FD (β: 0.88 [0.42; 1.35]),
properdin (β: 0.83 [0.46; 1.21]), and C3a (β: 0.78 [0.41; 1.16]). The
association of Bb with BMI was not significant (β: -0.15 [-0.52; 0.23]).
When baseline and follow-up concentrations for C3, FH and FD were
included in the GEE analysis, again a positive association with BMI was
observed, which was significant for C3 and FH, but not for FD (βC3: 1.04
[0.82; 1.27], β FH: 0.84 [0.60; 1.07], β FD: 0.36 [-0.24; 0.95]). Lastly, we
evaluated associations, between complement and BMI, of within-subject
changes over time. This was significant for C3 (β: 0.52 [0.33; 0.72]) but
not for FH (β: 0.13 [-0.09; 0.35] or FD (β: 0.13 [-0.10; 0.35]).
Conclusion: In this middle-aged to elderly Caucasian cohort, higher con-
centrations of C3, its regulators, FH, FD, and properdin, and its down-
stream activation product C3a -but not Bb- were consistently associated
with higher BMI, over a 7 yr period. In addition, for C3, greater changes
during follow-up were associated with greater changes in BMI. These
associations extend current knowledge on the intricate relation between
the alternative pathway of complement activation and obesity. Whether
activation of alternative pathway and/or its individual components can
causally contribute to obesity remains to be investigated in humans.
Supported by: NHS2010B194
Disclosure:Y. Xin: None.
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Acute neuro-endocrine effects of deep Transcranial Magnetic
Stimulation (TMS) in obesity
A. Ferrulli1, M. Adamo1,2, S. Paini1, L. Luzi1,2;
1Area of Endocrinology and Metabolic Diseseas, San Donato Polyclinic,
San Donato Milanese, Milan, Italy, 2Department of Biomedical Sciences
for Health, University of Milan, Italy.

Background and aims: TMS is a novel, non-invasive method inducing
long lasting and reversible changes in neural excitability and dopamine
release. When applied at a low frequency, TMS suppresses cortical excit-
ability, whilst high frequency TMS enhances it. TMS has therapeutic
benefits for several neuropsychiatric disorders, however the effects of
TMS on neurophysiological parameters are not fully known. Aim of this
study was to investigate the effects of a single deep TMS session on
neuro-endocrine orexygenic pathways in obesity.

Materials and methods: We investigated the acute effects of a single
session (30 min) of deep TMS on metabolic and neuroendocrine param-
eters in 15 obese patients (5 M, 10 F; age: 50.2±6.7; BMI: 34.7±3.8 kg/
m2). Patients randomly received one session of high frequency (18 Hz),
low frequency (1 Hz) or sham stimulation via an H-coil deep TMS. Prior
to stimulation, the patients observed a series of palatable food images
(cue). H-coil was targeted to Prefrontal Cortex and Insula, bilaterally.
After an overnight fasting, blood was drawn before and after a single
session of deep TMS.
Results: Blood pressure, heart rate, insulin, glucagon, cortisol, ghrelin,
neuropeptide Y and GLP-1 did not show any changes during both 18 Hz
and 1Hz stimulations. After the 18 Hz TMS session, a significant increase
in glucose levels (+8.2±3.6%, p=0.020) and a significant decrease in
leptin levels (-15.6±3.9%, p=0.028) were found. A trend to rise in beta-
endorphins levels (+26.0±20.7%, p=0.089) was also shown after 18 Hz
TMS; this increase was significant when compared to sham (p=0.016).
Following the 1 Hz TMS session, a reduction of epinephrine (-10.0
±3.3%, p=0.037) was found. A significant reduction of prolactin levels
was shown after both 18 Hz (-45.4±16.9%, p=0.036) and 1 Hz (-44.7
±5.0%, p=0.017) TMS.
Conclusion: These findings suggest that deep TMS can acutely modulate
orexygenic pathways, being a novel potential tool for the study of brain
pathophysiology of obesity. The increase of beta-endorphins, induced by
a single deep TMS session, could suggest an effect of TMS on the dopa-
minergic system activation. Therefore, a role of deep TMS, in acutely
modulating food reward circuitry, should be hypothesized.
Supported by: the Italian Ministry of Health.
Disclosure:A. Ferrulli: None.

620
Up-regulation of proopiomelanocortin (POMC) and cocaine- and
amphetamine-regulated transcript (CART) mRNAs by intermittent
hypoxia in human neuronal cells
R. Shobatake1,2, K. Takasawa1,3, H. Ota1, A. Itaya-Hironaka1, A.
Yamauchi1, S. Sakuramoto-Tsuchida1, T. Uchiyama1, M. Makino1, K.
Sugie2, S. Ueno2, S. Takasawa1;
1Department of Biochemistry, 2Department of Neurology, Nara Medical
University, Kashihara, 3Laboratory of Veterinary Biochemistry and
Molecular Biology, Faculty of Agriculture, University of Miyazaki,
Japan.

Background and aims: Sleep apnea syndrome (SAS) is a highly preva-
lent sleep disorder characterized by repetitive episodes of oxygen
desaturation during sleep, leading to exposure to alternation of low oxy-
gen pressure and normal oxygen pressure, namely intermittent hypoxia
(IH). Obesity is a predominant risk factor for SAS in addition to insulin
resistance, hyperglycemia and type 2 diabetes. Accumulating evidence
indicates that SAS, obesity and type 2 diabetes are strongly related with
each other. The central nervous system (CNS), particularly the hypotha-
lamic arcuate nucleus is known to control food intake and energy expen-
diture through close coordination between multiple neuronal populations
tomaintain bodyweight by the orexigenic and anorexigenic actions of the
neuropeptides expressed in this area. In SAS patients, the direct effect of
IH on the regulation of appetite and feeding behavior remains elusive. In
the present study, using human neuronal cells and an in vitro IH system,
we investigated the direct impact of IH, a hallmark of SAS, on the ex-
pression of major appetite regulatory neuropeptide and receptor genes.
Materials and methods: Human neuroblastoma NB-1, SH-SY5Y and
SK-N-SH cells were exposed to IH (64 cycles of 5 min hypoxia (1%
O2) and 10 min normoxia (21% O2)), mimicking neuronal cells of SAS
patients, to normoxia, or to sustained hypoxia (SH) for 24 hours. After the
treatment, the mRNA levels of appetite-related neuropeptide genes such
as proopiomelanocortin (POMC), cocaine- and amphetamine-regulated
transcript (CART), galanin (GAL), galanin-like peptide (GALP), ghrelin
(GHRL), pyroglutamylated RFamide peptide (QRFP), agouti-related
peptide (AGRP), and neuropeptide Y (NPY) and a relevant receptor gene
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melanocortin 4 receptor (MC4R) were measured by real-time RT-PCR.
The reporter plasmids were constructed by inserting various lengths of
POMC and CART promoter fragments upstream of a firefly luciferase
reporter gene in pGL4.17 vector and were transfected into NB-1 cells
for luciferase assay.
Results: IH significantly increased the mRNA levels of POMC (2.12 fold
vs normoxia,P=0.0081; 1.62 fold vs SH, P=0.0287) andCART (4.78 fold
vs normoxia, P<0.0001) in NB-1 cells, while the IH-specific increases
were not observed inGAL,GALP,GHRL,QRFP, AGRP,NPY norMC4R.
Similar results that the mRNA levels of POMC andCARTwere increased
by IH were observed in SH-SY5Yand SK-N-SH cells. Deletion analysis
revealed that the -705 to -686 promoter region of the POMC gene and the
-950 to -929 region of the CART gene are essential for the IH-induced
POMC and CART promoter activity, and GATA factor binding consensus
was located in each region.
Conclusion: These results indicate that IH-stress up-regulates the mRNA
levels of POMC and CART, which are anorexigenic, in human neuronal
cells via GATA binding sequence in the -705 to -686 region of POMC
promoter and the -950 to -929 region ofCART promoter. It is possible that
the cyclic changes of hypoxia-reoxygenation in SAS patients act inhibi-
tory for appetite and food intake at the level of transcription in the CNS.
Disclosure:R. Shobatake: None.
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Evaluation of hsCRP levels as a marker of cardiovascular risk in
metabolically healthy obese individuals
B.M. Makkar1,2, M. Arora3, M. Furqan3;
1Diabetes and Obesity Centre, 2Sri Balaji Action Medical Institute,
3Internal Medicine, Sri Balaji Action Medical Institute, New Delhi, India.

Background and aims: Metabolically Healthy Obese (MHO)
characterises a subset of obese individuals who are free of any metabolic
abnormalities. However, whether they will remain healthy in the long
term or will develop metabolic syndrome in the future, is not clear yet.
There is very limited data on cardiovascular (CV) risk markers in MHO
individuals. We studied hsCRP levels as a marker for CV risk in MHO
individuals in North Indian population. Our study aimed to: 1. Identify the
metabolically healthy obese among the obese individuals coming to the
hospital for preventive health check- up. 2. Evaluate CV risk in the met-
abolically healthy obese by measuring the hsCRP levels.
Materials and methods: All the individuals visiting our preventive
health check-up facility were screened for overweight and obesity over
1 year period. Diagnosis of overweight and obesity was based onmeasure
of BodyMass Index (BMI). BMI cut-off of less than 23kg/m2was used to
define normal weight, a value between 23-25kg/m2 indicated overweight,
and more than 25kg/m2 defined obesity. In a case controlled study we
included 120 metabolically healthy overweight and obese
individuals(MHO) and 60 normal weight healthy controls from
Preventive Health Check-up Department. Metabolic health was defined
on the basis of normal values of fasting blood sugar, HbA1c, blood pres-
sure, and lipid levels. All the subjects were evaluated for hsCRP levels.
Results: A total of 1624 patients visited the preventive health check-up
department out of which 907 were overweight and obese (55.9%).
Among the obese population, 192 were metabolically healthy comprising
11.8% of total population and 21.1% of obese population. A total of 120
MHO individulas and 60 normal weight healthy controls were taken up
for study. All the subjects were 18-60 years of age. Control and study
groups were well matched with slightly more males in both the groups. Of
120 subjects in the study group 94 had a BMI>25 and 26 had a BMI>23
but <25kg/m2. All subjects in the control group had a BMI<23kg/m2.
Mean hsCRP in the study group was higher(2.77±1.94) as compared to
control group(1.44±0.84) and was statistically significant(P val-
ue<0.0001). Within the study group, obese individuals had a significantly
higher hsCRP levels(3.08±2.04) as compared to control group(1.44
±0.84)(p90cms vs. 1.25±0.69 for males80cms vs. 1.65±0.95 for

females<80cms, p=0.0001). There was no difference in hsCRP levels in
males<90cms in study group vs control group(1.22±0.57 vs. 1.22±0.57,
p=0.97) There was a strong correlation between hsCRP levels and
BMI(r=0.46, p=0.0001) as well as hsCRP levels and waist
circumference(r=0.28, p=0.002) in metabolically healthy obese
individuals
Conclusion: Our study showed that hsCRP levels are raised in metabol-
ically healthy obese individuals as compared to healthy normal weight
individuals, indicating presence of vascular inflammation and that MHO
may not be completely free of CV risk. Thus, our findings suggest that
obesity per se in the absence of metabolic risk factors is not entirely
benign and is in-fact associated with subclinical vascular inflammation
and has increased cardiovascular risk.
Disclosure:B.M. Makkar: None.
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Clinical and anthropometric characteristics of sarcopenia in patients
with type 2 diabetes and relevant risk factors
H. Nakayama, M. Tsuruta, T. Oshige, S. Kakino, S. Kawano, S. Iwata,
M. Kawahara, Y. Nakamura, Y. Goto, S. Otabe, Y. Tajiri, K. Yamada;
Division of Endocrinology and Metabolism, Department of Medicine,
Kurume University School of Medicine, Japan.

Background and aims: Several studies have shown that type 2 diabe-
tes is associated with increased risk of sarcopenia, which is considered
as a major cause of frailty, falls and fractures in the elderly population.
It may be essential to evaluate skeletal muscle mass and prevent
sarcopenia in the management of elderly patients with type 2 diabetes.
In this study we assessed the prevalence and characteristics of
sarcopenia in patients with type 2 diabetes, and analyzed its underly-
ing risk factors.
Materials and methods: The subjects consisted of 352 male and 245
female patients with type 2 diabetes, aged 62±11 years, with a BMI of
25.5±5.1 kg/m2. Patients <40 years of age and those with malignant
disease, massive proteinuria, severe liver disease and chronic pancreatitis
were excluded. β-Cell function was assessed by C-peptide (CPR) re-
sponses to a standardized breakfast. Body composition was measured
with a mult i- frequency bioelectr ical impedance analyzer
(InBodyTM720). Sarcopenia was defined as a skeletal muscle index (total
appendicular muscle mass/height2) less than 7.0 kg/m2 in men and 5.7 kg/
m2 in women according to the criteria by the Asian Working Group for
Sarcopenia.
Results: The prevalence of sarcopenia was 32.6% in male and 30.2%
in female patients. Sarcopenia increased with age in both sexes;
14.0%, 18.0%, 33.6%, 45.5%, and 66.7% in 40s, 50s, 60s, 70s, and
80s, respectively. Sarcopenic patients had lower BMI and lower body
fat percentage than non-sarcopenic patients (21.4±2.8 vs. 27.4±4.9
kg/m2 and 26.8±8.9 vs. 32.2±9.6%, respectively). Accordingly, they
had higher HDL-cholesterol, lower triglyceride, lower IRI, and lower
blood pressure. There was no significant difference in fasting plasma
glucose or HbA1c. β-Cell function was significantly lower in patients
with sarcopenia (p=0.008). Despite the fewer risk factors, the preva-
lence of vascular complications was comparable. Whereas no signif-
icant difference was found in daily physical activity between
sarcopenic and non-sarcopenic subjects, sarcopenic patients had sig-
nificantly lower serum levels of albumin and cholinesterase suggest-
ing the presence of undernutrition. Furthermore, serum amylase levels
were higher in sarcopenic subjects in both sexes. In males, the rate of
habitual drinking tended to be higher in sarcopenic subjects (p=0.07),
and those with habitual drinking had lower appendicular muscle mass
(p=0.02). In females, sarcopenic subjects were more frequently posi-
tive for fecal fat than non-sarcopenic subjects (p=0.047), especially in
patients <65 years of age (p=0.010).
Conclusion: Here we showed that although the prevalence of sarcopenia
steeply increases with age, it is not a rare complication of type 2 diabetes
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even in 40s. Our observations suggest that reduced β-cell function and
undernutrition are major contributors to sarcopenia in patients with type 2
diabetes. Habitual drinking of alcoholic beverages may be a risk factor for
sarcopenia in men, and pancreatic exocrine insufficiency in women.
Physical inactivity was not associated with sarcopenia in this population,
although it may create a vicious cycle and aggravate the loss of muscle.
Nutritional management may be the cornerstone for the prevention of
sarcopenia in diabetic subjects at high risk.
Disclosure:H. Nakayama: None.
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Real-world weight change among patients treated with GLP-1, SU,
or DPP-4 therapy for type 2 diabetes and the influence of medication
adherence
G.S. Carls1, R.-D. Tan1, E. Tuttle1, J. Yee2, W.H. Polonsky3,4, S.V.
Edelman3,5;
1Analysis Group, Menlo Park, 2Intarcia Therapeutics, Boston,
3University of San Diego, 4Behavioral Diabetes Institute, San Deigo,
5Taking Control of Your Diabetes, Del Mar, USA.

Background and aims: The study objective was to examine real-world
weight change and the role of medication adherence in explaining vari-
ability in weight change among patients who initiated one of three drug
classes: glucagon-like peptide 1 receptor agonist (GLP-1), dipeptidyl pep-
tidase 4 inhibitor (DPP-4) and sulfonylureas (SU).
Materials and methods: This retrospective cohort study used a large
US integrated EMR-administrative claims database to identify adult
T2D patients who initiated GLP-1, DPP-4 or SU treatment.
Adherence was defined as percent of days covered (PDC) ≥80%
during the year following drug initiation. Patients who initiated treat-
ment and continued it at some level as well as patients who may have
discontinued the drug were included in the study. A sub-analysis
compared very adherent (PDC≥90%) and very poorly adherent
(PDC<50%) patients. Weight change was calculated from drug initi-
ation (-180, + 30 days) to one year (±90 days) later; patients could
contribute multiple observations. Multivariate regression controlled
for baseline differences between adherent and poorly adherent pa-
tients (body mass index [BMI]), HBA1c, diabetes complications,
T2D drug therapy), age and an indicator for additional therapy; stan-
dard errors were clustered to account for multiple observations per
patient.
Results: The study included 833 GLP-1, 2,272 DPP-4 and 2,713 SU
patients who contributed 2,279, 6,602 and 7,429 observations, re-
spectively. Patients initiating a DPP-4 or SU were older (62 and 63
years), compared with GLP-1 (56 years, P<0.01). Baseline weight
and BMI were highest among GLP-1 patients (110kg, 38kg/m2,
P<0.01) compared with DPP-4 and SU (both 97 kg, 34kg/m2).
Patients initiating a GLP-1 achieved the largest weight change
(-2.46 kg GLP-1, -1.26 kg DPP-4, and 0.18 kg SU, P<0.01). After
regression adjustment, the difference in weight change between ad-
herent and poorly adherent GLP-1 patients remained significant
(-3.81 vs -2.05 kg, P<0.01) (Figure). For DPP-4, weight loss was
not significantly associated with adherence. SU patients achieved
weight loss only if poorly adherent; adherent SU patients experi-
enced weight gain. In the sub-analysis comparing very adherent
and very poorly adherent patients, findings were accentuated, with
larger weight changes associated with the level of adherence for
GLP-1 and SU (both P<0.01) but non-significant differences in
DPP-4 (P=0.36).
Conclusion: In the real-world setting, patients treated with GLP-1
experienced greater weight loss than those treated with SU or DPP-
4. Greater adherence with GLP-1 treatment resulted in a greater level
of weight loss. Adherence to DPP-4 did not have a significant asso-
ciation with weight change whereas adherence to SU was significant-
ly associated with weight gain.

Disclosure:G.S. Carls: Employment/Consultancy; Intarcia Therapeutics
(consultant).
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Contribution of a first-degree family history of diabetes to increased
serum adipocyte fatty acid binding protein levels independent of
body fat content and distribution
Y.Bao1, X.Hu1,X. Pan1,X.Ma1,Y. Luo1,Y.Xu1,Q.Xiong1,Y.Xiao2,W. Jia1;
1Department of Endocrinology and Metabolism, Shanghai Jiao Tong
University Affiliated Sixth People's Hospital, 2Department of Radiology,
Shanghai Jiao Tong University Affiliated Sixth People's Hospital,
Shanghai, China.

Background and aims: First-degree relatives of patients with type 2 dia-
betes mellitus (FDRs) bear an increased risk of diabetes, overweight/obe-
sity, and cardiovascular disease. Accumulating evidence indicates that cir-
culating concentrations of several adipokines are altered in FDRs, but the
adipokine adipocyte fatty acid binding protein (A-FABP) has been rarely
studied in FDRs. The present study explored the association between a first-
degree family history of diabetes (FHD) and serum A-FABP levels.
Materials and methods: A total of 1962 normoglycemic participants
were divided into subgroups of men, premenopausal women, and post-
menopausal women. Serum A-FABP levels were measured using a sand-
wich enzyme-linked immunoabsorbent assay. Abdominal fat distribution,
including visceral fat area and subcutaneous fat area, was assessed by
magnetic resonance imaging.
Results: Totals of 792men, 544 premenopausal women, and 626 postmen-
opausal women were enrolled. Serum A-FABP levels were much higher in
FDRs than in those without a FHD in the entire study population and in all
subgroups (all P < 0.05). Logistic regression analysis revealed an indepen-
dent and positive relationship between a first-degree FHD and serum A-
FABP levels in men (P = 0.029), premenopausal women (P = 0.036), and
postmenopausal women (P = 0.008). Multiple stepwise regression analysis
showed that a first-degree FHD was an independent factor positively asso-
ciated with serum A-FABP levels in men (standardized β = 0.068, P =
0.029), premenopausal women (standardized β = 0.090, P = 0.018), and
postmenopausal women (standardized β = 0.102, P = 0.004).
Conclusion: Serum A-FABP levels were increased significantly in
normoglycemic FDRs. The contribution of the first-degree FHD to the
elevated serum A-FABP levels was independent of total body fat content
and abdominal fat distribution. Thus, use of serumA-FABP as a biomark-
er in FDRs may result in overestimation of the risk of obesity-induced
metabolic disease and cardiovascular disease.

Supported by: 973 Program of China; Grant from Shanghai HFPC;
Project of NSFC
Disclosure:Y. Bao: None.
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RSPO3 functions via LGR4 to regulate human body fat distribution
by eliciting diverse biological responses in abdominal and gluteal
progenitors
N.Y. Loh1, K.E. Pinnick1, J.E.N. Minchin2, M.J. Neville1,3, J.F. Rawls2,
F. Karpe1,3, C. Christodoulides1;
1Oxford Centre for Diabetes, Endocrinology and Metabolism,
Radcliffe Department of Medicine, University of Oxford, UK,
2Department of Molecular Genetics and Microbiology, Center for
Genomics of Microbial Systems, Duke University, Durham, USA,
3NIHR Oxford Biomedical Research Centre, OUH Trust, Oxford,
UK.

Background and aims: Body fat distribution is a heritable trait that
independently predicts type 2 diabetes and cardiovascular risk.
Genome-wide association studies (GWAS) meta-analyses have identified
sexually dimorphic associations, with greater effect in women, between
loci within RSPO3 (e.g. rs9491696) and BMI-adjusted waist-to-hip ratio
(WHR). RSPO3 is a LGR4 receptor ligand and a Wnt/β-catenin signal-
ling agonist. Our aim was to translate genetic findings into functional
insights.
Materials and methods: 1. We performed genotyping (n=3544) and
gene expression studies of RSPO3 in paired subcutaneous (SC)
abdominal and gluteal fat biopsies from 103 women and 97 men
from the Oxford Biobank to determine if rs9491696 was associated
with changes in dual-energy X-ray absorptiometry-determined adi-
pose tissue (AT) distribution and RSPO3 expression. 2. We
knocked-down (KD) and over-expressed RSPO3 and LGR4 in SC
abdominal and gluteal adipose progenitors (APs) and determined
their effects on proliferation and adipogenesis (lipid staining and
adipogenic gene expression). 3. We studied an rspo3 loss-of-
function zebrafish mutant to determine if RSPO3 modulates AT
biology in vivo.
Results: Consistent with a role in modulating regional adiposity,
RSPO3 expression was higher in abdominal vs gluteal AT (2.7-fold,
p<0.001, paired t-test) and in males vs females (1.5-fold, p<0.001
for abdominal AT, 1.4-fold, p=0.03 for gluteal AT, t-test). The
WHR-increasing allele (G) at rs9491696 was associated with ~2-
fold higher RSPO3 expression in both abdominal (p<0.001, t-test)
and gluteal (p<0.02, t-test) AT, despite being associated with in-
creased android and reduced leg fat mass. Accordingly, RSPO3
had distinct effects on abdominal and gluteal AP biology due, in
part, to differential modulation of Wnt/β-catenin signalling.
Specifically, ectopic RSPO3 expression led to increased prolifera-
tion selectively in abdominal APs (doubling time, Td, 32.3±1.6h vs
34.1±2.1h in control APs; p=0.03, paired t-test). Adipogenesis was
impaired in both abdominal and gluteal RSPO3 over-expressing
cells (p<0.001, t-test). Reciprocally, RSPO3 KD impaired prolifera-
tion only in abdominal APs (Td 32.9±1.5h vs 26±1.1h in control
APs; p<0.001, paired t-test) whilst promoting adipogenesis more
robustly in gluteal cells (5- vs 1.7-fold in abdominal APs;
p<0.001, t-test). LGR4 KD replicated the effects of RSPO3 KD on
AP proliferation (Td of 50.2±3.9h vs 34.7±0.9h in LGR4 KD and
control abdominal APs, respectively; p=0.004, paired t-test) and
adipogenesis (2.5- and 1.3-fold increase for gluteal and abdominal
LGR4 KD cells, respectively; p<0.001, t-test). In keeping with
GWAS and in vitro data, a single bp mutation in zebrafish rspo3,
which resulted in ~70-97% reduction in AT rspo3 mRNA levels, led
to increased generalised adiposity and enhanced ‘peripheral’ body
fat distribution in female homozygous mutants vs wildtype siblings
(p<0.001, t-test).
Conclusion: RSPO3 signals through LGR4 to differentially regulate ab-
dominal and gluteal adipose progenitor cell proliferation and adipogene-
sis, thereby modulating body fat distribution.
Supported by: BHF, EFSD, NIH
Disclosure:N.Y. Loh: None.
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Phenotypical heterogeneity linked to adipose tissue dysfunction in
patients with type 2 diabetes
I. Barchetta1, F. Angelico1, M. Del Ben1, M. Di Martino1, F.A. Cimini1,
L. Bertoccini1, A. Fraioli1, S. Morini2, M.G. Baroni1, M.G. Cavallo1;
1Sapienza University of Rome, 2University Campus Bio-Medico, Rome, Italy.

Background and aims: Adipose tissue (AT) inflammation, in condition of
caloric excess, leads to increased free fatty acids efflux and ectopic fat depo-
sition. Whether AT dysfunction drives to selective fat accumulation in spe-
cific sites remains unknown. Aim of this study was to investigate the asso-
ciation between AT dysfunction, hepatic/pancreatic fat accumulation and the
associated metabolic phenotype in patients with type 2 diabetes (T2D).
Materials and methods: For this cross-sectional study we enrolled sixty-
five consecutive overweight and obese patients affected by T2D. Study
population underwent clinical examination and blood sampling for routine
biochemistry and for estimating insulin secretion (HOMA-β%), whole-
body and AT insulin-resistance (HOMA-IR, ADIPO-IR). Subcutaneous
(SAT) and visceral (VAT) adipose tissue area, hepatic (HFF) and pancreatic
(PFF) fat fraction were determined by magnetic resonance (MRI).
Results: 55.4% of T2D patients had MRI-diagnosed NAFLD; they were
significantly younger and insulin-resistant than non-NAFLD patients.
ADIPO-IR was the main determinant of HHF independent of age, sex,
HOMA-IR, VAT and SAT and was highly predictive of severe NAFLD
with AUROC=0.796 (C.I. 95%: 0.65-0.94, p= 0.001), for ADIPO-IR
≥6.9 mmol/L·μU/mL with sensitivity: 84.6% and specificity: 79.1%.
The PFF was independently associated with increased total adiposity
(r2= 0.32, p= 0.012), but did not correlate with AT dysfunction, insulin
resistance and secretion or NAFLD in T2D patients.
Conclusion: The ADIPO-IR index was capable of predicting NAFLD
independent of all confounders whereas it did not seem to be related to
intrapancreatic fat deposition; unlike HFF, higher PFF was not associated
with relevant alterations in the metabolic profile. In conclusion, variable
degrees of AT dysfunction in T2D patients are associated with a hetero-
geneous distribution of ectopic fat and with a different metabolic profile.
Therefore, evaluation of AT dysfunction may contribute to identify dif-
ferent risk profiles among T2D patients.
Supported by: SID Fellowship; Sapienza University Ateneo Scientific
Research
Disclosure: I. Barchetta: None.

627
Lipidomic profiling of human fat tissues in subjects with type 2 dia-
betes and normal glucose tolerance
S. Choi1,2, D.-H. Lee1,2, T. Oh1,2, K. Kim1,2, S. Lim1,2, H. Jang1,2;
1Seoul National University Bundang Hospital, Seongnam-si, 2Seoul
National University College of Medicine, Seoul, Republic of Korea.

Background and aims: The accumulation of ectopic fat is related with
the occurrence of type 2 diabetes mellitus (T2DM). However, underlying
mechanisms are poorly understood and there is limited data of lipidomic
signatures of human fat tissues.
Materials and methods: We investigated the differences of subcutane-
ous, visceral and pericardial lipidomes and compared their lipidomic sig-
natures between subjects with normal glucose tolerance (NGT) and
T2DM. Liquid chromatography/mass spectrometry was used for lipid
profiling in different fat tissues from patients with NGT (n = 22) and
T2DM (n = 27) who underwent coronary artery bypass graft. Principal
component analysis was performed to compare lipidomic signatures be-
tween tissues and between patient groups.
Results: Total 26 lipid classes and more than 400 lipid species were
identified. The diacylglycerol (DG), dihydroceramide, and sphinganine
in the visceral fat tissue were significantly lower in the T2DM group than
the NGT group. However, the DG level in pericardial fat tissue was higher
in the T2DM group than the NGT group. At the lipid species level,

lipidomic signatures of DG, and lysophosphatidylserine distinguished
the presence of T2DM.
Conclusion: In this lipidomic analysis, the selective enrichment of
lipidomic signatures was observed between T2DM and NGT. Further
validation will provide a novel insight for characteristics of ectopic fat
in subjects with T2DM.
Disclosure:S. Choi: None.
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Validation of circulatingWnt1 inducible signalling pathway protein 1
(WISP1) as a novel biomarker of visceral obesity and associated
diseases
C. Tacke1,2, K. Aleksandrova3, V. Murahovschi1,2, M. Markova1,2, O.
Pivovarova1,2, M. Kemper1,2, S. Hornemann1,2, M. Ouwens4,2, M.O.
Weickert5,6, H. Boeing7, A.F. Pfeiffer1,2, N.N. Rudovich1,2;
1Clinical Nutrition, German Institute of Human Nutrition Potsdam,
Nuthetal, 2German Center for Diabetes Research (DZD), München-
Neuherberg, 3Nutrition, Immunity and Metabolism Start-up Lab,
Department of Epidemiology, German Institute of Human Nutrition
Potsdam, Nuthetal, 4German Diabetes Center, Duesseldorf, Germany,
5Division of Metabolic & Vascular Health, Warwickshire Institute for the
Study of Diabetes, Endocrinology and Metabolism, University Hospitals
Coventry andWarwickshire NHSTrust, 6Division ofMetabolic &Vascular
Health, University of Warwick, Coventry, UK, 7Epidemiology, German
Institute of Human Nutrition Potsdam, Nuthetal, Germany.

Background and aims: The secreted extracellular matrix proteinWISP1
(WNT1 inducible signaling pathway protein 1) is a novel adipokine that
induces a pro-inflammatory response in macrophages. Our aims were 1)
to assess the WISP1 reliability, as expressed by intraclass correlation
coefficient (ICC), over a 4-month period of time in a population-based
sample of healthy individuals (n=207 ) within the European Prospective
Investigation into Cancer and Nutrition (EPIC) -Potsdam Cohort (2007-
2008) and 2) to evaluate its suitability as a circulating marker for visceral
adiposity and associated diseases in individuals with different stages of
glucose tolerance (n=172).
Materials and methods: Circulating plasma and serum WISP1 concen-
trations were measured using commercially available assay kits (Human
WISP-1/CCN4 DuoSet ELISA; R&D Systems, Wiesbaden, Germany).
Results: In the EPIC-Potsdam study among individuals without apparent
metabolic diseases, plasma concentrations of WISP1 were detectable in
27 individuals (13% of the full sample). There was a pronounced differ-
ence in WISP1 concentrations according to sex with male individuals
having higher concentrations compared to females (155.5±190.4 pg/ml
vs. 55.0±58.9 pg/ml, respectively, NS). The ICC of plasma WISP1 con-
centrations over a 4-month period was 0.93 (95% CI: 0.84-0.96) in all
individuals, 0.94 (95% CI: 0.78-0.98) in men and 0.91 (95% CI: 0.70-
0.97) in women. In serum samples of the second study cohort among
metabolically afflicted participants, 34% of subjects have values under
detection limit of assay. Similarly to observations within EPIC, male
individuals showed a trend to elevated WISP1 levelss compared to fe-
males (100.4±16.6 pg/ml vs. 86.4±11.9 pg/ml, respectively, NS). A linear
regression model with backward elimination revealed as independent de-
terminants of WISP1 glycated hemoglobin (ß=-0.335, p=0.004) and low-
density cholesterol (ß=0.219, p=0.056). There were no apparent differ-
ences in WISP1 concentrations between individuals with normal glucose
tolerance and type 2 diabetes.
Conclusion: Circulating plasma WISP1 showed high reliability in the
EPIC-Potsdam study. Serum samples seem to be particularly promising
for detection of WISP1. The high number of values below the limit of
detection in healthy subjects suggests that WISP1 is possibly sex related
“disease marker”.
Supported by: German Center for Diabetes Research (DZD)
Disclosure:C. Tacke: Grants; German Center for Diabetes Research
(DZD).
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Impact of IRS1 promoter methylation,mRNA expression and the
SNP variant rs2943650 on fat distribution and metabolic traits in
human subcutaneous and visceral fat depots
K. Rohde1, M. Keller1, X. Liu1, M. Klös1, M. Stumvoll2, A. Dietrich3,
M.R. Schön4, D. Gärtner4, T. Lohmann5, M. Dreßler5, M. Blüher2, P.
Kovacs1, Y. Böttcher1;
1IFB Adiposity Diseases, 2Department of Medicine, 3Department of
Surgery, University of Leipzig, 4Clinic of Visceral Surgery, Städtisches
Klinikum Karlsruhe, 5Municipal Clinic Dresden-Neustadt, Germany.

Background and aims: Body fat composition is a much more sensitive
measure in predicting obesity associated co-morbidities than BMI.
Previously, a SNP variant near the IRS1 gene locus was found to be
associated with decreased body fat, IRS1 gene expression levels and an
adverse metabolic profile in humans. We hypothesized that these effects
may be mediated by epigenetic alterations.
Materials and methods:We investigated DNAmethylation levels of the
IRS1 promoter in paired samples of SAT and OVAT from 146 Caucasian
individuals including gene expression data for a subgroup of 60 subjects.
Genotyping of the body fat associated variant rs2943650 near IRS1 was
performed in all individuals (N=146). We tested for i) differential DNA
methylation and mRNA expression in SAT vs. OVAT and for ii) correla-
tion of DNA methylation with gene expression levels in the same tissues.
Furthermore, we analyzed the association of the rs2943650 effect allele
(T) with both methylation and expression. iii) Finally, we performed bi-
variate correlation analysis to assess potential relationships between DNA
methylation, mRNA expression and rs2943650 genotypes and metabolic
and anthropometric variables.
Results: In the total cohort, we observed a significantly higher IRS1
promoter DNA methylation in VAT compared to SAT (P<0.0001), while
expression levels show the opposite effect directions. VAT methylation
levels are nominally significantly correlated to VAT expression. The
rs2943650 T-allele was nominally significantly associated with increased
DNA methylation in VAT and mRNA expression in SAT. Finally, we
found nominally significant associations of DNA methylation, gene ex-
pression and rs2943650 genotypes with several clinical variables includ-
ing waist, waist-to-hip ratio (WHR) and CT-ratio.
Conclusion: Our data suggest that body fat composition and related met-
abolic variables may be influenced, in addition to and in concert with
genetic factors, also by epigenetic modifications such as DNA methyla-
tion. Functional data are warranted to further understand the interplay
between genetic variants, DNA methylation and gene expression of
IRS1 and its influence on metabolic traits.
Supported by: DDG;DDS;IFBK6e-96;EFSD/NovoNordisk;BMBF;
FKZ01EO1501;FKZ 01GI1128;SFB 1052/1
Disclosure:K. Rohde: None.

630
Adipose tissue dysfunction and metabolic syndrome among child-
hood acute leukaemia survivors
S. Béliard1,2, S. Visentin2, B. Cousin3, B. Gaborit2, I. Abdesselam2, C.
Oudin4, M. Nowicki2, P. Auquier5, R. Valéro1, M. Guye6, M. Bernard6,
M.-C. Alessi2, G. Michel4,5;
1Nutrition, metabolic disease, Endocrinology, AP-HM, 2INSERM UMR
1062, INRA 1260, NORT, Marseille, 3INSERM U1031/CNRS UMR
5273, STROMALab, Toulouse, 4Department of Pediatric Hematology
and Oncology, AP-HM, 5Research Unit EA 3279 and Department of
Public Health, Aix-Marseille University, 6Department of Radiology,
CEMEREM, AP-HM, CNRS, Marseille, France.

Background and aims: Long-term survivors of childhood acute leuke-
mia are at very high risk for cardiovascular diseases (CVD). Metabolic
syndrome (MS), a major risk factor for CVD, is a common complication
in this population, especially for patients who received total body

irradiation (TBI). Consequences of radiation exposure on adipose tissue
(AT) in human in unknown.
Materials and methods: To assess impact of TBI on AT, we compared
the morphological and functional characteristics of AT between long-term
survivors of childhood acute leukemia (patients from LEA cohort) with
MS who received TBI (n=12) or not (n=12). We analyzed AT repartition
by DEXA and MRI, and TG content in the liver by proton magnetic
resonance spectroscopy. We performed needle-aspirated of abdominal
subcutaneous AT and studied characteristics of this tissue using RT-
qPCR, flow cytometry and preadipocytes’ cultures.
Results:Mean age was 32 years old. Patients who received TBI hadmore
components of MS (and components were more pronounced) than those
without TBI, despite a trend for a lower body mass index and waist
circumference. Hepatic triglycerides content was two time higher in TBI
group. No difference was found in body composition (DEXA) and vis-
ceral and subcutaneous fat surface (IRM) between the two groups. Sub-
cutaneous AT gene expression of fibrosis and lipidic fat storage was
significantly lower in ATof TBI group. Furthermore, AT gene expression
of several genes involved in preadipocytes’ differentiationwere decreased
in TBI group.
Conclusion: These functional abnormalities of subcutaneous AT ob-
served in patients treated with TBI could be the cause of ectopic fat
storage in the liver, increasing the risk of Insulin resistance and MS.
Supported by: AORC AP-HM
Disclosure:S. Béliard: None.
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An inducer of glyoxalase 1 down regulates inflammatory gene expres-
sion in overweight and obese non-diabetic subjects
M. Xue1, M.O. Weickert1,2, S. Qureshi1,2, N.-B. Kandala3, A. Anwar1,
M. Waldron1, A. Shafie1, N. Rabbani1,4, P.J. Thornalley1,4;
1Warwick Medical School, University of Warwick, 2Warwickshire
Institute for the Study of Diabetes, University Hospitals of Coventry &
Warwickshire NHS Trust, , 3WarwickMedical School, Division of Health
Sciences, 4Systems Biology Centre, University of Warwick, Coventry,
UK.

Background and aims: Glo1 deficiency was identified as a driver of
cardiovascular disease in a large integrative genomics study. Induction
of glyoxalase 1 (Glo1) expression is a novel strategy to prevent inflam-
matory signalling and decrease risk of cardiovascular disease in over-
weight and obese populations. Increasing Glo1 expression is unaddressed
by current therapy. Glo1 is part of the glyoxalase metabolic pathway
which catalyses the metabolism of the reactive metabolite and glycating
agent, methylglyoxal (MG), and thereby prevents formation of advanced
glycation endproducts (AGEs). We previously described a regulatory an-
tioxidant response element in the GLO1 gene which, when bound by
transcription factor Nrf2, increases basal and inducible expression of
Glo1.We screened dietary bioactive compounds for Glo1 inducer activity,
confirmed hits and improvement of cell function in human cell primary
cultures. The aim of this study was to validate target pharmacology of an
optimised Glo1 inducer formulation in Phase 1 clinical trial in overweight
and obese subjects and assess inflammatory gene expression in peripheral
blood mononuclear cells (PBMCs).
Materials and methods: The Glo1 inducer formulation was evaluated in
a randomised, placebo-controlled, double-blinded crossover clinical trial
in overweight and obese subjects. Treatment was with Glo1 inducer or
placebo once daily for 8 weeks with 6 week washout period before cross-
over. Thirty-two subjects were recruited and 29 completed the study. Data
are analysed per protocol. PBMCs were collected at baseline and post-
supplementation, RNA extracted and relative mRNA copy number
analysed by the NanoString nCounter method. Significance testing in
paired data was assessed by Wilcoxon signed-ranks test.
Results: Subject characteristics at baseline were: age 45 ± 13 years,
gender (M/F) 8/21, body mass index (BMI; kg/m2) 30.0 ± 3.8 (18
overweight and 11 obese subjects), A1C 36.2 ± 4.3 mmol/mol Hb (5.5
± 0.7%) and prediabetes (Y/N) 9/20 and hypertension (Y/N) 11/18. In
highly overweight subjects (BMI >27.5 kg/m2, n = 20), the Glo1
inducer formulation increased PBMC Glo1 activity +27%, P<0.05.
In all subjects there was increased PBMC expression of GLO1
(+6%), decreased expression of the HIF1A (-6%) and inflammation
linked genes, IL8 (-39%) and PTGS2 or COX2 (-30%); P<0.05. In
highly overweight subjects (n = 20) there was also decreased expres-
sion of FTH1 (-19%), RAGE or AGER (-37%) and MCP-1 or CCL2
(-49%); and in the obese subgroup (N = 11) also decreased expression
of KEAP1 (-18%) and TNFA (-12%); P<0.05. Vascular inflammatory
proteins were also assessed. In all subjects, Glo1 inducer decreased
vascular inflammation marker sICAM1 (-10%, P<0.01). There was no
effect of the placebo.
Conclusion: The Glo1 inducer increased activity and expression of
Glo1, It decreased gene expression linked to hypoxia and vascular
and tissue inflammation - including marked down regulation of
RAGE, MCP1 and COX2. The Glo1 inducer could be a suitable
treatment for improved metabolic and vascular health in overweight
and obese populations.
Clinical Trial Registration Number: NCT02095873
Supported by: Unilever and Innovate UK (Project no 101129).
Disclosure:M. Xue: Yes.

632
Detection of diabetes specific autoimmunity in obese subjects regard-
less the presence of diabetes
C. Tiberti1, D. Capoccia1, G. Campagna1, S. Zampetti1, E. Anastasi2, L.
Pallotta3, F. Panimolle1, F. Leonetti1, R. Buzzetti1, NIRAD Study Group;
1Experimental Medicine, Sapienza, 2Molecular Medicine, Sapienza,
3Internal Medicine and Medical Specialities, Sapienza, University of
Rome, Italy.

Background and aims:We have recently demonstrated that the frequen-
cy of autoantibodies (Abs) directed against the 256-760 domain of the
tyrosine phosphatase 2 increases by increasing the degree of obesity in
adult autoimmune diabetes (LADA), hypothesizing that humoral autoim-
mune response may be secondary to the low-grade inflammation that
characterizes visceral obesity. The aim of the present study was to evalu-
ate, in a population of adult obese individuals with or without type 2
diabetes (T2D), the frequency of humoral immunoreactivities character-
istic of type 1 diabetes (T1D).
Materials and methods: N= 978 subjects: 444 obese (OB) subjects
(173m/271f; median age 42 years), 322 obese patients with T2D (OB-
T2D) (127m/195m;median age 52 years) and 212 controls (CTRL) (90m/
122f; median age 46 years) were analysed. Glutamic acid decarboxylase
(GAD), tyrosine phosphatase 2 (IA-2ic(605-979) and e IA-2256-760) and
Zinc cation efflux transporter (ZnT8) autoantibodies (Abs), were detected
by using a radioimmunoprecipitation assay.
Results: Overall 20/444 (4.5%) OB, 12/322 (3.7%) OB-T2D and 4/212
controls (1.8%) were positive for one or more of the Abs investigated. OB
patients were positive for at least one among GAD (5/20, 25%), IA-
2(256-760) (14/20, 70%) and ZnT8Abs (1/20, 5%), whereas no positivity
was found for IA-2ic(605-979) Abs (0/20); interestingly, the IA-2(256-
760)Abs were significantly more frequent than GAD-, IA-2ic(605-979)-
and ZnT8-Abs (p=0.01, p<0.0001 and p<0.0001, respectively). OB-T2D
patients were positive for all four diabetes-specific Abs, the most frequent
was GAD (8/12, 66.7%), IA-2(256-760) (4/12, 33.3%), IA-2ic (605-979)
(4/12, 33.3%) and ZnT8 antibodies (2/12, 16.7%). In OB-T2DGADwere
significantly more frequent than ZnT8 Abs (p=0.036), but not than IA-
2(256-760) or IA-2ic(605-979) Abs. Comparing the two groups, GAD
and IA-2ic(605-979) antibodies were more frequent in OB-T2D than in
OB subjects ((p = 0.03 and p = 0.014, respectively).
Conclusion: Obesity does not seem to be a “passive bystander” in the
development of autoimmunity, IA-2(256-760)Abs appear as the main
marker of diabetes-specific autoimmunity in obese subjects without dia-
betes and its presence could underline a mechanism of eliciting a humoral
immune response possibly secondary to chronic low-grade systemic in-
flammation associated with obesity.
Supported by: an unconditioned grant from Novo Nordisk
Disclosure:C. Tiberti: None.

633
TLR4 deficiency ameliorates ageing-dependent, diet-induced inflam-
mation, glucose intolerance and pancreatic beta cell failure
W. He, P. Shah, K. Maedler;
Centre for Biomolecular Interactions, University of Bremen, Germany.

Background and aims: Ageing is a major risk factor for the develop-
ment of type 2 diabetes (T2D), and it has been shown that ageing is
coupled with reduced insulin secretion and insulin action in both human
and animal studies. Toll-like receptor-4 (TLR-4) signaling is one of the
major pro-inflammatory pathway; its ligands as well as downstream
products are increased systemically in patients with T2D as well as in
at-risk individuals. TLR4 knockout mice are protected from the metabol-
ic consequences of a high fat diet. In the present study we investigated
the effect of high fat diet feeding and TLR4 deficiency on aged mice,
with a special focus on beta-cell function and survival and tissue
inflammation.
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Materials and methods: C57BL/10ScCr (TLR4 knockout; TLR4-KO)
and wild type (WT) male mice comprising of young (1-2 months old) and
old (12-14 months old) mice were fed with normal chow diet (ND) or
high fat/high sucrose diet (HFD) for a period of 8 weeks. Intraperitoneal
glucose tolerance (ipGTT), glucose stimulated insulin secretion (GSIS)
and insulin tolerance tests (ipITT) were performed to evaluate glycemia,
insulin secretion and insulin sensitivity. mRNA from adipose tissue, liver
and pancreatic islets was extracted and cDNAwas analyzed by real-time
PCR for pro- and anti-inflammatory cytokines and macrophage markers.
beta-cell mass was measured by immunostaining for insulin.
Results: In vivo ipGTT, ipITT and GSIS showed impaired glucose and
insulin tolerance by both ageing and HFD, with the most intolerance
observed in old mice fed with a HFD, while TLR4-KO mice displayed
improved insulin secretion and glucose and insulin tolerance. Young mice
fed a HFD showed a compensation in beta-cell mass, which was lost in
old HFD-fed mice, whereas TLR4 deficiency restored such compensa-
tion. This was paralleled with augmented cytokine andmacrophagemark-
er mRNA expression in the adipose tissue of TLR4-KO mice. HFD-fed
young mice expressed IL-1beta and the general macrophage markers
CD68 and Emr1, while in old mice, chemokine CCL2, pan-myeloid cell
marker CD11b, and M1 macrophage marker CD11c were additionally
induced and the anti-inflammatory cytokine IL-10 was reduced. TLR4-
KO was able to inhibit IL-1beta in HFD-fed young and old mice. In
addition, expression of IL-6, TNFalpha, CCL2, CD11c was inhibited in
old TLR4-KO mice together with an increase in IL-10. In liver and pan-
creatic islets, the pattern of enhanced inflammatory cytokines in old HFD-
fed mice was similar to that in fat. Noteworthy, TLR4-KO increased liver
M2 macrophage marker CD206 and Arg1 expression in the old HFD,
compared to the old HFD WT mice.
Conclusion:Our results show that HFD feeding could jeopardize glucose
and insulin tolerance and beta-cell function, with a notably stronger im-
pairment in old mice, while TLR4 deficiency was able to ameliorate such
impairment. Under the HFD feeding, fat tissue of old mice was more
inflamed compared to that of young mice, with characteristical higher
pro-inflammatory cytokine expression and more pro-inflammatory mac-
rophages. TLR4 deficiency inhibited inflammation and shifted macro-
phages to more anti-inflammatory, which suggests its pharmaceutical po-
tential in treating T2D.
Disclosure:W. He: None.

634
Identification and characterisation of miRNAs as potential modula-
tors of TNF-induced insulin resistance in obesity
J. Lozano Bartolomé1, S. Fernández Veledo1, A. Altuna Coy1, M.
Wabistch2, J. Vendrell1, M. R. Chacon1;
1Research Unit, Pere Virgili Institute (IISPV). Hospital Joan XXIII.
Universitat Rovira i Virgili. CIBERDEM, Tarragona, Spain, 2Divisions
of Paedriatric Endocrinology and Diabetes, Ulm, Germany.

Background and aims: Adipose tissue secretes multiple cytokines and
adipokines which can cause the complications of obesity, especially insu-
lin resistance (IR). Among others, TNF-α, has been identified as one of
the key players of IR. Although several miRNAs are thought to be in-
volved in the development of adipose tissue IR, the role of miRNAs in the
association between inflammation and IR is poorly understood.
MicroRNAs are post-transcriptional regulatory molecules which mediate
diverse biological processes. Dysregulation of miRNAsmay contribute to
metabolic abnormalities, suggesting that miRNAs may potentially serve
as therapeutic targets for ameliorating or preventing obesity related disor-
ders. Our aim is to search for validated microRNAs directly implicated in
obesity and TNFα induced IR and to elucidate the mechanisms of those
selected miRNAs within the obesity and IR context.
Materials and methods: Biopsies from subcutaneous and visceral adi-
pose tissue from Subjects: n=28 BMI<30 and n=30 BMI≥30 with differ-
ent degree of glucose tolerance. For in vitro studies: human preadipocytes,

SGBS adipocytic cell line and the THP-1 human macrophage cell line
were used. Real time PCR from human biopsies for the selected validated
miRNAS: miR-149-5p, miR-181a-5p, and miR-23a-3p were assessed.
Human preadipocytes and SGBS cell line were differentiated to mature
adipocytes in vitro and subjected to TNFα inflammatory stimuli and
processed to perform by miRNA expression. Functional analyses were
performed in vitro in the SGBS cells and in THP-1M1macrophage using
miRNA mimics and not target control siRNA as negative control. The
transfection reagent Lipofectamine 2000 was used to transfect mature
adipocytes at day 10 of differentiation as well as M1-polarized THP-1
macrophageswith the selectedmiRNAmimics.Western blot analysis was
performed for key molecules of the insulin pathway in the SGBS protein
extracts. p-IRS-1, pAKT, PTEN and pAS160 antibodies were used in the
western blots. qRT-PCR technique was used for the detection of expres-
sion levels of TNFα, IL1-β, IL-8 as phenotype markers on the M1-
polarized THP-1 cells.
Results: miR-149-5p, miR-181a-5p and miR-23a-5p expression in adi-
pose tissue was found inversely correlated to adiposity and HOMA-IR,
while only miR-23a-5p was negatively correlated with TNFα mRNA
tissue expression levels. In vitro, TNFα stimulus over human adipocytes
decreased miR-149-5p and miR-181a-5p expression. Functional analysis
disclosed that miR-181a-5p over-expression significantly increased
phosphorilation of IRS-1, AKT and AS160 in human SGBS mature adi-
pocytes, whereas in M1 polarized THP1 macrophages, forced expression
of miR-149-5p impaired the production of TNF-α.
Conclusion: Collectively, our data highlights a role of miR-149-5p in
ameliorating inflammation and a role of miR-181a-5p in modulating
insulin-resistance in the context of obesity.
Supported by: ISCIII, FEDER, IISPV, ICS, CIBERDEM
Disclosure: J. Lozano Bartolomé: None.

635
Visceral adipose tissue NK cells contribute to obesity-associated insu-
lin resistance through macrophage polarisation and low-grade
inflammation
K.Wouters1, Y.H.A. Kusters1,2, M. Bijnen1, K. Gaens1, A.J.H. Houben1,
P. Joris3,2, R.Mensink3,2, J. Plat3, K. Verboven3,4, D. Hansen4, J. Jocken3,
E.E. Blaak3, C.D.A. Stehouwer1, C.G. Schalkwijk1;
1Internal Medicine, Maastricht University, 2Top Institute Food and
Nutrition, Wageningen, 3Human Biology, Maastricht University,
Netherlands, 4REVAL, BIOMED, Faculty of Medicine and Life
Sciences, Hasselt University, Belgium.

Background and aims: Induction of insulin resistance is a key pathway
through which obesity increases risk of type 2 diabetes. Although the
effects of obesity on insulin sensitivity are incompletely understood, in-
flammation induced by an enhanced ratio of inflammatory “M1” macro-
phages to regulatory “M2” macrophages in visceral adipose tissue (vAT)
is thought be crucial. Recently, it has been shown in mice that early NK
cell accumulation in vAT is crucial for inflammatory macrophage accu-
mulation and insulin resistance development. However, it is unknown
whether NK cells play a role in the etiology of chronic vAT inflammation
and insulin resistance in humans.
Materials and methods: In a first study, we investigated whether vAT
NK cells are reflected by CD11b expression on blood NK cells and
whether they associate with inflammatory macrophage polarisation in
vAT, defined as CD11c+ M1 to CD11C- M2 macrophage ratio. Flow
cytometry was performed on blood and vAT from 17 lean and 27 obese,
age-matched men to quantify CD11b expression on circulating NK cells,
measure NK cell numbers in vAT, and to determine vAT macrophage
subsets. In a second study, we investigated whether CD11b expression
on circulating NK cells, as a reflection of vATNK cells, is associated with
vAT volume on the one hand and with low-grade inflammation and insu-
lin resistance on the other. In this study, we included 53 non-smoking,
abdominally obese men (waist circumference 102-110 cm; aged 18-65;
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no CVD or T2DM) and 25 lean men (waist circumference <94 cm). VAT
volume was determined through T1-weighted TSE MRI, low-grade in-
flammation by TNF levels, and insulin sensitivity as whole body glucose
disposal (WBGD) during a 1 mU/kg/min euglycaemic insulin clamp.
Studies were reviewed by the Local Ethics Committee and were per-
formed in accordance with the ethical standards laid down in the
Helsinki Declaration.
Results: In the first study, we found that CD11b expression on NK cells
associated with the number of vAT NK cells (r = 0.598, p < 0.001). CD11b
expression on circulating cells (r = 0.364, p < 0.05) and NK cell numbers in
vAT (r = 0.395, p < 0.05) were associated with M1/M2 ratio in vAT. The
second study showed an association between vAT volume and CD11b
expression on circulating NK cells (r = 0.292, p < 0.05). In addition,
CD11b expression on circulating NK cells was associated with both plasma
TNF levels (r = 0.459, p < 0.001) and WBGD (r = -0.255, p < 0.05).
Moreover, mediation analysis showed that the association between vAT
volume andwhole body glucose disposal (β = -1.575, p < 0.001) is partially
explained by the NK cell-TNF axis (β = -0.063; -0.072 to -0.008).
Conclusion: CD11b expression on circulating NK cells reflects vAT NK
cells and associates with vAT volume, inflammatory macrophage
polarisation, low-grade inflammation, and insulin resistance. Moreover,
the NK cell-TNF axis mediates the association between vAT and insulin
resistance, suggesting an important contribution of NK cell accumulation
in vAT to obesity-associated insulin resistance through macrophage
polarisation and subsequent low-grade inflammation.
Clinical Trial Registration Number: NCT01675401
Supported by: NWO-Veni, NHS-Senior Dekker, FP7, TIFN (CH001)
Disclosure:K. Wouters: Grants; NWO-Veni, Netherlands Heart
Foundation, FP7, and research grant CH001 from the Top Institute
Food and Nutrition.

636
CD93: a novel causal factor in type 2 diabetes
R.J. Strawbridge1, A. Hilding2, A. Silveira1, B. Sennblad3, C.-G.
Östenson2, L. Maegdefessel1, A. Hamsten1, the IMPROVE study group,
A. Backlund1;
1Department ofMedicine Solna, 2Department of MolecularMedicine and
Surgery, 3Science for Life Laboratory, Karolinska Institutet, Stockholm,
Sweden.

Background and aims: The exact mechanisms by which type 2 diabetes
(T2D) leads to increased risk of cardiovascular disease (CVD) are poorly
understood. Whilst genetic studies have identified many variants which
influence risk of T2D or CVD, there is surprisingly little overlap. Both
diseases involve a complex interaction between metabolic and immune
functions, thus proteins involved in both processes are potential candi-
dates for preventative therapies. One such molecule is CD93, first de-
scribed as a component of the complement cascade. CD93 is also sug-
gested as the candidate gene at a mouse diabetes locus and has been
implicated in pathways common to T2D and CVD. In addition, levels
of the soluble fragment of CD93 have been associated with myocardial
infarction. The aim was to determine whether levels of soluble CD93
(sCD93) influence early atherosclerosis or glucometabolic processes.
Materials and methods: Epidemiological studies were conducted
using the prospective IMPROVE study (for early atherosclerosis
and T2D) and the Stockholm Diabetes Prevention Program (SDPP,
for T2D). sCD93 levels were measured using the MesoScale plat-
form. In parallel, a cd93-knockout mouse model was generated on
a genetically pure background. For metabolic studies, the mice
were fed a high fat diet. For atherosclerosis studies the mice were
crossed wth apoe-knockout mice for 6 generations and fed a high
fat diet. Standard statistical methods were applied and p<0.05
considered significant.
Results: In the IMPROVE study, there was no asssociation between
levels of sCD93 and measures of vascular changes associated with

atherosclerosis at baseline or 30 months followup, but a reduction in
levels of sCD93 was observed in subjects with T2D (157±40ng/mL)
compared to those without (164±45ng/mL, p<0.0001). The SDPP
cohort confirmed that baseline levels of sCD93 in normal glucose
tolerant subjects were reduced in subjects who went on to develop
T2D (158±45ng/mL) compared to those who remained normal glu-
cose tolerant (166±44ng/mL, p=0.016). The mouse studies were
consistent with the human studies, in that cd93-deficient mice did
not differ from the wildtype, with respect to atherosclerosis deve-
lopment, however they did demonstrate reduced glucose tolerance
(Figure), despite no difference in weight.
Conclusion: CD93 is a novel component of glucometabolic regulation,
which influences CVD endpoints (previously reported), but not early
vascular changes

Supported by: European Comission, Swedish HLF, VR, KAW foundation,
SSF, EU-FP7, IMI,
Disclosure:R.J. Strawbridge: Grants; Magnus Bergwall Stiftelse.
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The increase of klotho after weight loss is most pronounced in insulin
sensitive patients and is associated with a decrease in inflammation
J.M. Brix1,2, C.T. Herz3, C. Hoebaus3, E.C. Krzizek1,2, B. Ludvik1,2, G.
Schernthaner1, G.H. Schernthaner3;
1Department of Medicine I, Rudolfstiftung Hospital, 2Karl Landsteiner
Institute for Obesity and Metabolism, 3Department of Medicine II,
Division of Angiology, Medical University of Vienna, Vienna, Austria.

Background and aims:Klotho, a gene originally identified in 1997
that encodes a novel protein, has been postulated as a regulator of
the human aging process. Deletion of Klotho causes a phenotype
similar to premature human aging, including endothelial dysfunc-
tion, progressive atherosclerosis, and even a shortened lifespan.
Furthermore in vitro studies suggest that Klotho might have an
important role in adipocyte turnover as well as in glucose metab-
olism. Therefore it was of interest to investigate Klotho levels in
patients before and after weight loss induced by bariatric surgery
(BS).
Materials and methods: We investigated 52 patients (median
age: 39 (33-46) years; median BMI: 45(41-50) kg/m2) with mor-
bid obesity (MO) and 18 controls (CO; 30 (25-34) years; 23 (22-
25) kg/m2). Weight, cardiovascular risk factors, glucose tolerance
tests, renal and inflammatory parameters, as well as Klotho levels
were obtained.
Results: Morbidly obese patients exhibited significantly lower Klotho
levels than healthy controls (565.4 [444.7 - 701.7] pg/ml vs. 817.41
[669.1 - 1228] pg/ml, p=0.001). When comparing pre-surgery with
post-surgery values, Klotho significantly increased to 617.2 (502.1 -
777.6) pg/ml (p=0.014). In a correlation analysis, delta Klotho levels only
correlated with delta HOMA-IR (r=0.331, p=0.034). We found that
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patients with an HbA1c below the median of 5.7 rel. % at baseline
showed a much steeper increase in Klotho levels after surgery com-
pared to patients with an HbA1c ≥ 5.7 rel. % (p=0.005). In the first
group Klotho levels increased from 564.9 (442 - 699.5) to 647
(503.4 to 890.5) pg/ml while in the latter, Klotho levels remained
unaltered with 574.5 (434.2 - 713.8) pg/ml before and 583.4 (484.9
- 681.8) pg/ml after surgery. In those with HbA1c below 5.7% delta
Klotho was significantly correlated with delta C-reactive protein
(r=-0.445, p=0.049).
Conclusion: We hypothesize, that the decrease of inflammation is only
associated with an increase in Klotho levels in patients with a normal
glucose metabolism. In contrast, in highly insulin resistant prediabetic
patients, the in comparison stronger reduction of insulin resistance seems
to outweigh the reduction of inflammation. Our data are first to confirm a
hypothesized association between Klotho and insulin resistance in
humans.
Disclosure: J.M. Brix: None.

638
SGLT2 inhibition by empagliflozin attenuates obesity-induced insulin
resistance and inflammation by enhancing fat utilisation and alterna-
tive activation of macrophages
L. Xu, N. Nagata, M. Nagashimada, F. Zhuge, Y. Ni, S. Kaneko, T. Ota;
Brain/Liver Interface Medicine Research Center, Kanazawa University,
Japan.

Background and aims: Obesity activates the innate immune system,
with subsequent recruitment of macrophages and T cells into white adi-
pose tissue (WAT) and liver, contributing to the development of insulin
resistance. In particular, macrophage recruitment and polarization are piv-
otal in obesity-induced inflammation and insulin resistance. Sodium glu-
cose cotransporter-2 (SGLT2) inhibitors increase urinary glucose excre-
tion (UGE), thereby leading to blood glucose reduction as well as weight
loss, with apparent pleiotropic effects. However, the impact of SGLT2
inhibition on energy homeostasis and obesity-related inflammation re-
mains largely unknown. Here, we show that empagliflozin, an SGLT2
inhibitor, enhances fat utilization and attenuates inflammation and insulin
resistance in both WAT and liver of high-fat diet (HFD)-induced obese
mice.
Materials andmethods: Eight-week-old C57BL/6J mice were pair-fed a
HFD or a HFD containing 0.01% empagliflozin (HFD + Empa) for 16
weeks. To assess the effect of empagliflozin on energy metabolism, oxy-
gen consumption and energy expenditure were measured by indirect cal-
orimetry. Immune cells in the stromal vascular fraction of epididymal
WAT (eWAT), and in liver, were quantified by fluorescence-activated cell
sorting (FACS).
Results: After 16 weeks, empagliflozin administration increased
UGE (P < 0.01) in mice fed a HFD, and suppressed HFD-induced
weight gain by 16% (P < 0.01). Weight reduction with empagliflozin
was attributed to decreases in both visceral and subcutaneous fat
depots. In contrast, femoral muscle weight was unaffected by
empagliflozin. Moreover, empagliflozin shifted energy metabolism
toward fat utilization, accompanied by elevated AMPKα and ACC
phosphorylation and by increased expression of fatty-acid oxidation
genes (Pparα/Cpt1a) in skeletal muscle. Importantly, HFD + Empa
mice exhibited consistently higher oxygen consumption and exhaled
more carbon dioxide than did HFD mice, leading to increased
energy expenditures prior to measurable body mass differences.
Empagliflozin improved HFD-induced glucose intolerance,
hyperinsulinemia, and hepatic steatosis, and enhanced insulin sig-
naling assessed by IRβ and Akt phosphorylation in eWAT, liver, and
muscle. F4/80+ macrophage migration into eWAT and liver, as well
as crown-like structure formation in eWAT, were reduced in HFD +
Empa mice relative to HFD controls. These findings were associated
with a reduction in markers of endoplasmic reticulum stress

(GRP78/CHOP) and with attenuation of MAPK (JNK/p38MAPK)
and NF-kB pathway activity in eWAT and liver. Furthermore, plas-
ma levels of TNF-α were markedly lower in HFD + Empa mice than
in HFD mice. FACS analysis revealed that empagliflozin decreased
the number of adipose tissue macrophages (ATMs) and liver macro-
phages (LMs), identified as CD45+CD11b+F4/80+ cells, by 24%
and 21%, respectively in mice fed a HFD. In addition, HFD +
Empa mice had 49% and 29% fewer CD11c+CD206-(M1) ATMs
and LMs, respectively, and 70% and 31% more CD11c-CD206+
(M2) ATMs and LMs, respectively, than did HFD mice, indicating
a predominance of M2 over M1 ATM and LM populations.
Conclusion: Empagliflozin suppresses weight gain, adiposity, and hepat-
ic steatosis by enhancing fat utilization, and attenuates obesity-induced
inflammation and insulin resistance by alternative activation of macro-
phages in WAT and in liver.
Supported by: Japan Diabetes Association
Disclosure:L. Xu: None.
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Prep1 enhances neuronal activity by increasing insulin-like growth
factor 1 pro-survival signalling
S. Ricci1, D. Viggiano2, S. Cabaro1, A. Liotti1, I. Cimmino1, G. Perruolo1,
M. Saavedra1, M. Ciccarelli1, L. Albano1, R. Valentino1, A. Di Carlo3, P.
Formisano1, F. Oriente1;
1DISMET & URT of IEOS-CNR, University of Naples "Federico
II", 2Department of Medicine and Health Science, University of
Molise, Campobasso, 3Department of Medico-Surgical Sciences
and Biotechnologies, University of Rome "La Sapienza", Latina,
Italy.

Background and aims: Several studies show a strong association
between alterations of insulin and/or insulin-like growth factor 1
(IGF1) signaling and the onset of neurodegenerative disorders, such
as Parkinson disease or Alzheimer disease. Diabetic patients dis-
play an increased risk of developing neurological alterations. On
the other hand, about 80% of subjects with neurodegenerative dis-
eases show impaired glucose tolerance or diabetes mellitus. Indeed,
insulin and IGF1 may regulate neuronal metabolism and survival in
specific brain areas. Previous studies have identified the transcrip-
tional factor Prep1 as a key regulator of insulin signaling. Prep1
hypomorphic mice (Prep1i/+), which express about 55-57% of pro-
tein, show a better insulin sensitivity and are protected from
streptozotocin-induced diabetes. In addition, Prep1 has an essential
ro l e dur ing embryonic deve lopment of the h indbra in .
Morphological data, reported on web-based atlas, revealed that
Prep1 expression is kept also in adult mouse brain and, in partic-
ular, in the olfactory bulbs (OBs). OBs represent the central ner-
vous system area with the highest density of insulin and IGF1
receptors. Moreover, olfactory impairments have been associated
to a wide range of neurological disorders, both in mouse and in
human. Thus, in our study we investigated the role of Prep1 in
insulin/IGF1 signaling in OBs and the possibility that Prep1 may
be involved in neurodegenerative events linked to insulin/IGF1
pathways dysfunction.
Materials and methods: OBs of WT and Prep1i/+ mice have been ana-
lyzed by cytocrome C oxidase (COX) andHemalum histological staining.
Western blot experiments have been used to measure protein phosphory-
lation levels. Growth-curves and Sulphorodamine B assays have been
performed onmouse neuroblastoma cell lines (N2A) to assess cell growth
and viability.
Results:Histological analysis of OBs sections obtained from Prep1i/+
mice revealed a significant (p<0.05) 20% decrease of COX activity
and cell density in glomerular and granular cell layers, compared to
WT mice. Moreover, Western blot analysis showed 30% reduction of
phosphorylation levels of the main kinases involved in cell prolifer-
ation and metabolism (Akt/PKB and ERK). Consistently, N2A stably
transfected with Prep1 cDNA show a 35% increase of cell growth and
viability, with 50% higher phosphorylation levels of ERK and Akt/
PKB kinases, both in basal growth conditions and after IGF1
stimulation.
Conclusion: Our data suggest that Prep1 has a role in IGF1-mediated
neuro-survival signalling pathway, and give a rationale to further investi-
gate Prep1 as possible candidate in neurodegenerative disorders linked to
insulin/IGF1-resistance.
Disclosure:S. Ricci: None.
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A new player on the insulin receptor internalisation mechanism: cir-
cular dorsal ruffles
M. Araújo-Correia1, C. Casalou1, D.C. Barral1, M. Macedo1,2;
1Centro de Estudos de Doenças Crónicas (CEDOC), NOVA Medical
School | Faculdade de Ciências Médicas, Universidade Nova de Lisboa,
2Associação Portuguesa deDiabéticos de Portugal - Centro de Educação e
Investigação (APDP - ERC), Lisboa, Portugal.

Background and aims: Whole-body glucose homeostasis is
achieved through the regulated action of several cellular mecha-
nisms that ultimately lead to glucose uptake from the bloodstream
into insulin-sensitive organs and tissues, such as the liver and
skeletal muscle. Insulin binds to the insulin receptor and the new-
ly formed complex is rapidly internalized, via clathrin- or
caveolae-mediated endocytosis. After internalization, the activated
receptors concentrate in endosomes to further stimulate pathways
that regulate metabolism and mitogenesis. The uncoupling of the
insulin-IR complex leads to signal termination and receptors can
then be degraded, recycled back to the surface or translocated to
the perinuclear area. However, the number of receptors that un-
dertake each pathway, how the cell decides the preferred route
and how many times a receptor is recycled before degradation,
are questions without an answer. IR trafficking is critical for nor-
mal development of an organism, maintenance of glucose homeo-
stasis, and peripheral insulin levels mediated by both insulin se-
cretion and insulin clearance processes, as well as to control mag-
nitude and specificity of the cell’s response. It is crucial then to
determine the mechanisms involved in this process, both in phys-
iology and pathophysiology. Our working hypothesis is that IR
internalization in hepatocytes and skeletal muscle cells is mediated
by actin-rich ring-shaped structures known as circular dorsal ruf-
fles (CDRs).
Materials and methods: We used Hepa 1-6 mouse and HUH-7 hu-
man hepatocyte cell lines, as well as primary mouse hepatocytes and
L6 muscle cell line, to characterize the trafficking of the IR, in
physiological conditions. Cells were stimulated with various insulin
concentrations (50, 75 and 100 nM), for different time points, and
processed for immunofluorescence, using phalloidin to label the ac-
tin cytoskeleton as well as cortactin, an actin-binding protein, and
antibodies against the receptor.
Results: Our results suggest that, upon insulin stimulation, both
human and mouse hepatocytes form CDRs, which are dynamic
and transient structures that form solely on the dorsal surface of
the cell, upon growth factor stimulation. CDRs formed immedi-
ately after insulin stimulation (1 min), and we established that the
IR localizes to these structures, suggesting that it is being inter-
nalized through this pathway. Moreover, CDRs are also formed in
L6 rat muscle cells, upon insulin stimulation, suggesting its im-
portant role in insulin receptor internalization in insulin-sensitive
tissues.
Conclusion: These membrane-derived structures, CDRs, were al-
ready known to rapidly internalize tyrosine kinase receptors, a
characteristic of IR, through macropinosomes. Subsequently, recep-
tors can be returned to the plasma membrane, following a recycling
route, or be degraded in lysosomes. In this work, we showed for
the first time CDRs formation in hepatocytes and skeletal muscle
cells, upon insulin stimulation. This IR recycling route might be a
major pathway not only in the receptor’s availability to activate
insulin signaling pathways, to promote glucose uptake in the skel-
etal muscle, but also in the internalization of insulin itself, towards
being metabolized in the liver, a process known as insulin
clearance.
Supported by: PD/BD/52427/2013; PTDC/DTP-EPI/0207/2012;
PTDC/BIM-MET/2115/2014
Disclosure:M. Araújo-Correia: None.

Diabetologia (2016) 59 (Suppl 1):S1–S581S304



641
Decrement in Rho-kinase 1 and adenylate energy charge contribute to
the interactive regulation of insulin and fatty acid on AMPK/SREBP-
1c pathway in skeletal muscle cells
S. Tang1, W. Tang1, W. Wu2, Y. Bi1, D. Zhu1;
1Drum Tower Hospital Affiliated to Nanjing University Medical School,
2Wuxi People's Hospital of Nanjing Medical University, China.

Background and aims: Clinical and experimental data suggest that
early insulin therapy can reduce lipotoxicity in subjects and animal
models with type 2 diabetes mellitus. However, the underling mech-
anisms need to be clarified. Sterol regulatory element-binding protein
1c (SREBP-1c), which is known negatively regulated by AMP-
activated protein kinase (AMPK), is reported to play a critical role
in lipotoxicity and insulin resistance of skeletal muscle cells by pro-
moting intramuscular triglyceride (IMTG) accumulation and inflam-
matory stress. Here we investigated the effect and molecular mecha-
nism of insulin intervention on AMPK activation and SREBP-1c-
associated pathway in skeletal muscle cells with chronic exposure
to palmitate.
Materials and methods: Male C57BL/6 mice were fed with a high-
fat-diet for 12 weeks and were then treated with insulin, AMPK in-
hibitor, or metformin. L6 myotubes incubated with palmitic acid (PA)
were treated with insulin or metformin. Dominant negative AMPKα2
(DN-AMPKα2) lentivirus, AMPKα2 siRNA, or Rho-kinase 1
(ROCK1) siRNA were transfected into PA-treated L6 myotubes.
AMP/ADP/ATP levels were measured by HPLC to calculate cellular
adenylate energy charge (EC).
Results: In normal control cells, insulin inhibited AMPK activity
and increased SREBP-1c expression. However, we found that, in
L6 cells with chronic PA treatment and high fat diet-induced
obese C57BL/6 mice, insulin improved glucose metabolism, in-
creased AMPKα2 phosphorylation, and reduced SREBP-1c pro-
tein expression. Interestingly, SREBP-1c expression decreased by
insulin was blocked by AMPK inhibitor, but not PI3K inhibitor.
Down-regulation of AMPK activity by DN-AMPKα2 lentivirus
and AMPKα2 siRNA attenuated the impact of insulin on the
inhibition of SREBP-1c in PA-treated L6 myotubes. Further, our
study showed that insulin inhibited ROCK1 protein expression
that was activated by PA, and knockdown of ROCK1 by siRNA
blocked the down-regulation of AMPK phosphorylation under PA-
treated L6 myotubes. In addition, PA treatment decreased the ratio
of AMP/ATP which was reversed by insulin. Meanwhile, com-
pared with metformin which down-regulated the adenylate energy
charge (EC) via inhibition of respiratory complex I, insulin de-
creased EC in palmitate-pretreated L6 myotubes which
representing energy surplus, via up-regulating UCP3 expression.
(Figure)
Conclusion: Our studies for the first time demonstrated that under
PA-induced skeletal cells with lipid energy surplus, the suppres-
sion of ROCK1 and the decrement of high EC are sufficient and
necessary for insulin regulation of AMPK/SREBP-1c activity, re-
vealed the interactive and synergic network of insulin and fatty
acid on AMPK/SREBP-1c pathway and provided the important
evidence of the timing and target of insulin therapy for type 2
diabetes.

Supported by: NNSF of China Grant Award
Disclosure:S. Tang: None.
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Insulin regulates SRBI and ABCG8 in a mTOR dependent pathway
in CaCo-2 cells
M. Fuentes, N. Santander, V. Cortes;
Dep Nutrition Diabetes and Metabolism, Pontificia Universidad Catolica
de Chile, Santiago, Chile.

Background and aims: Diabetes mellitus (DM) is a metabolic disorder
characterized by chronic hyperglycemia and alterations in the metabolism
of lipids and proteins. In the post-prandial phase most of the triglyceride
rich lipoproteins have intestinal origin and diabetic patients have higher
levels of triglyceride-rich lipoproteins either in fasting and postprandial
state. The aim of this study was to determine whether excessive insulin
changes the mRNA levels of critical mediators in a cellular model of
intestinal epithelium.
Materials and methods: : CaCo-2 cells were grown until 80% conflu-
ence and subcultivated into plates with polycarbonate inserts Transwell to
induce differentiation into a polarized epithelium. CaCo-2 cells were
treated with insulin (100 nM), and inhibitors of signaling pathway
PI3K/Akt/mTOR, wortmannin (100 nM), triciribine (1μM), rapamycin
(100 nM). mRNA was isolated from cells and reverse transcription was
performed using 200 ng of total RNA. qRT-PCR analysis was used to
quantify mRNA levels by Taqman technology. mRNAs were normalized
with a housekeeping gene (Cyclophilin) and expressed as fold change
relative to vehicle treated cells by the ΔΔCt method. Biotin was added
to both apical or basolateral epithelial surfaces. Cell lysates were digested
and precipitated with streptavidin and analyzed by western blot in stan-
dardized conditions. Neutral lipids in the cells were stained with BODIPY
and visualized by confocal fluorescence microscopy (493/503). Data are
means±S.D. of 3 independent experiments. All samples were analyzed by
ANOVA and posterior Tukey’s multiple comparison test.
Results: Insulin (100 nM) significantly increased the mRNA levels of
SRBI, ABCA1 and SREBP1c (fold changes relative to vehicle treated cells:
6.2±2.5, 2.2±1.0 and 1.4±0.6 respectively) in polarized CaCo-2 cells.
Antagonists of PI3K, AKT and mTOR with Wortmannin, Triciribine and
Rapamycin, respectively, prevented completely the actions of insulin on the
mRNA levels of SREBP1c and ABCA1, but their effect on SRBI mRNA
level was only partial (~70% of inhibition). At the protein level, insulin
(100nM) increased the whole cell abundance of SRBI but decreased
ABCG8 (fold change relative to vehicle treated cells: 1.5±0.8 and 0.25
±0.001, respectively). Antagonists of PI3K or AKT did not affect the effects
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of insulin on SRBI and ABCG8 proteins but antagonism of mTOR with
Rapamycin prevent both the rise of SRBI and the decrease of ABCG8
induced by insulin. At the subcellular level, insulin preferentially increased
SRBI in the apical plasma membrane. Confocal fluorescence microscopy
revealed that insulin increased the abundance of lipid droplets in CaCo-2
cells, preferentially on the basolateral side of the cells.
Conclusion: Insulin increases SRBI protein levels in the apical surface of
CaCo-2 cells. This regulation requires mTOR but not PI3K or AKT sig-
naling and appears to be at the transcriptional level. Insulin also decreases
ABCG8 protein levels in a mTOR dependent way. Insulin increases the
neutral lipids content in CaCo-2 cells and this lipids are mostly stored at
basolateral side of the cells.
Supported by: Postdoctoral Fondecyt 3150661
Disclosure:M. Fuentes: None.
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Central leptin and insulin signalling are required to maintain glucose
homeostasis in healthy mice
W. Chen, E. Balland, M. Cowley;
Dept of Physiology, Monash University, Clayton, Australia.

Background and aims: The synergistic actions of central leptin and
insulin have been widely shown to regulate peripheral glucose metabo-
lism using genetically engineered mice. However, the data surrounding
the rapid action of central leptin and insulin is limited. Moreover, genet-
ically engineered mice tend to display compensatory mechanisms which
can be challenging to dissect.
Materials and methods: Here, we performed a single intracerebroven-
tricular (ICV) injection of highly specific and competitive leptin (LAN-3)
and insulin (S961) receptor antagonists in C57BL6 mice prior to con-
scious and unrestrained hyperinsulinemic-euglycemic clamp.
Results:We found that LAN-3 did not modify basal blood glucose levels.
Conversely, S961 rendered lean mice hyperglycemic before at the start of
hyperinsulinemic-euglycemic clamp. Interestingly, the inhibition of cen-
tral leptin or insulin receptors alone is sufficient to induce insulin resis-
tance in the periphery. We found that central administration of LAN-3 or
S961 alone decreases glucose infusion rate (GIR) andwhole body glucose
turnover (GDR) in lean mice. In addition, hepatic glucose production
(HGP) was markedly increased in both groups relative to control mice
(aCSF group). This suggests that intact leptin and insulin signaling in the
brain are not only required to regulate HGP but also GDR in peripheral
tissues. In addition, we showed a synergistic reduction in insulin sensitiv-
ity by acutely antagonizing both leptin and insulin receptors in the brain.
GlR was significantly decreased compared to leptin or insulin inhibition
alone andwe observed that the reduction in whole body insulin sensitivity
was a consequence of a further change in HGP and not GDR.
Conclusion: In essence, this study has corroborated the important role of
central leptin and insulin signaling in controlling peripheral glucose ho-
meostasis especially HGP. More importantly, this work can explain the
loss of peripheral insulin sensitivity by the rapid onset of hypothalamic
leptin and insulin resistance in diet-induced obese mice, which may un-
ravel the profound association between obesity and type 2 diabetes.
Disclosure:W. Chen: None.
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Duration of morning hyperinsulinaemia impacts hepatic glucose up-
take and storage later in the same day
M.C. Moore1, M.S. Smith1, B. Farmer1, G. Kraft1, P. Williams2, A.D.
Cherrington1;
1Molecular Physiology & Biophysics, 2Surgery, Vanderbilt University,
Nashville, USA.

Background and aims: We have previously shown in conscious dogs
that 4 hours of hyperinsulinemic euglycemia in the morning significantly

stimulates hepatic glucose uptake (HGU) and glycogen synthesis during a
subsequent same-day hyperinsulinemic, hyperglycemic clamp with portal
glucose infusion. To determine whether the pattern of morning insulin
delivery affects the response, we compared 2 groups of dogs (n=6/group)
that received the same amount of insulin delivered over either 2 or 4h in
the morning.
Materials and methods: During the morning, somatostatin was infused
i.v., glucagon was replaced via the portal vein at a basal rate, insulin was
infused intraportally with the rates in the 2h group being double those in
the 4h group (total dose in both groups=405 mU/kg), and blood glucose
was clamped at basal (76±1 mg/dL) with i.v. glucose infusion. After the
morning infusions were completed, all infusions were stopped and a
primed, continuous i.v. infusion of 3H-glucose began. There was a
90 min period of equilibration and 30 min of BASAL sampling before
the PM clamp. In the PM clamp, somatostatin and glucagon were infused
in the same manner as in the morning, insulin was infused intraportally at
4xbasal, glucose was infused intraportally at 4 mg/kg/min to mimic meal
glucose absorption, and variable-rate IV glucose infusion was used to
clamp the arterial blood glucose at 2x basal. Data from the 2 groups are
reported in relation to a group (SAL; n=6) that received a 4h infusion of
saline, with no clamp, in the morning before undergoing the BASAL and
PM procedures in an identical manner to the 2h and 4h groups.
Results:During the PM clamp, the arterial blood glucose (147±1 mg/dL)
and plasma insulin (23±2 μU/mL) concentrations in the groups were
indistinguishable. Glucagon concentrations remained at BASAL levels
throughout the PM in all groups. The rates of net hepatic glucose output
during the BASAL period were virtually identical among groups (1.4
±0.1, 1.4±0.2 and 1.3±0.1 mg/kg/min in SAL, 4h and 2h, respectively).
All groups rapidly shifted to NHGU with the start of the PM clamp. See
Table 1 for clamp period data.
Conclusion: Morning hyperinsulinemia stimulated hepatic glucose up-
take and storage during a hyperinsulinemic hyperglycemic clamp, mim-
icking a meal, later in the same day. Despite an identical mass of insulin
delivered, prolonged hyperinsulinemia had a significantly greater effect
than a shorter hyperinsulinemic period. Since adequate hepatic glycogen
stores reduce the risk of hypoglycemia in diabetic individuals, these find-
ings suggest that sustained hyperinsulinemia in the morning might im-
prove glucoregulation later in the day.

Supported by: NIH
Disclosure:M.C. Moore: Grants; National Institutes of Health.
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Polycomb controls metabolic homeostasis through a novel liver-to-
adipose axis
R. Teperino1,2, T. Lu2, M. Matz-Soja3, M. Kovarova4, K. Dalgaard2, M.
Selvaraj2, M. Basilicata2, A. Lempradl2, M. Ruf2, R. Gebhardt3, E.
Schleicher4, J. Pospisilik2;
1Institute of Experimental Genetics, Helmholtz Zentrum Muenchen,
Neuherberg, 2Max-Planck Institute of Immunobiology and Epigenetics,
Freiburg, 3Faculty of Medicine, University of Leipzig, 4University of
Tübingen, Germany.

Background and aims: Diabetes and Obesity are complex diseases
with multifactorial etiologies, involving both genetic and environ-
mental components. While Genome Wide Association Studies
(GWAS) have established a genetic framework for our current under-
standing of diabetes and obesity, little is known about the contribu-
tions of additional regulatory layers, especially epigenetics. Polycomb
and Trithorax Group (PcG/TrxG) proteins were first identified in
Drosophila for their roles in silencing homeotic genes and are now
recognized as constituting a chromatin-based transcriptional regula-
tory system with key roles in multicellular development, stem cell
biology and cancer. Perhaps the most striking feature of PcG proteins
is their ability to effect cellular memory, that is, to transmit silenced
gene expression states through mitosis. PcG target genes have been
profiled in human embryonic fibroblasts and murine embryonic stem
cells. Targets showed a very strong bias for genes controlling devel-
opment and cell fate decisions, and interestingly, Gene Ontology anal-
ysis revealed Cellular Metabolism as one of the top GO terms for PcG
protein-bound regions. Moreover, our own genome-wide in-vivo
RNAi fly screen for obesity factors identified high enrichment for
PcG/TrxG members. These findings strongly suggest a novel, prom-
inent role for the PcG/TrxG system in metabolic control.
Materials and methods: To study the role of PcG in liver function and
metabolic control, we crossed Eed (Embryonic Ectoderm Development)
floxed C57/BL6J mice with Albumin-Cre-tg and generate liver specific
Eed knockout (LEeKO). Mice were fed either normal chow or high fat
diet (HFD - 60% Kcal from fat) and thoroughly metabolically
phenotyped. Whole liver and adipose tissue, as well as, isolated hepato-
cytes and adipocytes were used for downstream molecular analyses. For
the human studies, liver biopsies and plasma were obtained from subjects
stratified per age and body mass index (BMI).
Results: Despite normal development and growth, LEeKO mice have
better glucose tolerance on regular chow diet and are surprisingly
protected from diet-induced obesity and metabolic syndrome on
HFD. PcG inhibition in the liver derepresses the expression, and
subsequentely, the secretion of Indian Hedgehog (Ihh). While not
activating autocrine and paracrine signaling in the liver, Ihh mediates
a functional browning of the subcutaneous white adipose tissue, as
verified by LEeKO mice being resistant to temperature stress.
Moreover, histological analysis of subcutaneous white adipose tissue
showed increased number of multilocular adipocytes, consistent with
induced browning; and validated by genome-wide profiling of isolat-
ed adipocytes. Conversely, genetic and pharmacological ablation of
the hedgehog signaling pathway impairs brown adipose tissue func-
tion and metabolic homeostasis. Strikingly, two independent human
cohorts stratified per age and BMI show strong negative correlation
of Ihh expression and secretion with obesity.
Conclusion: Our identify Ihh as a novel hepatokine and suggest the Eed-
Ihh axis as a novel liver-to-adipose axis controlling obesity and metabolic
homeostasis in mice and humans.
Supported by: Marie-Curie IEF, ERC-StG Metabolic Polycombics
Disclosure:R. Teperino: None.
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T-cadherin gene (CDH13) polymorphisms, adiponectin levels and
Fatty Liver Index (FLI) in D.E.S.I.R.
A. Nicolas1, R. Aubert1, N. Bellili-Muñoz1, B. Balkau2, F. Bonnet2, J.
Tichet3, G. Velho1, M. Marre4, R. Roussel1, F. Fumeron1;
1Inserm UMRS1138, Paris, 2Inserm U1018, Villejuif, 3IRSA, LA Riche,
4Department of Diabetology, Endocrinology and Nutrition, APHP -
Bichat Hospital, Paris, France.

Background and aims:Non-alcoholic fatty liver disease (NAFLD) often
occurs along with diabetes. The main diagnosis method remains the in-
vasive hepatic biopsy. The Fatty Liver Index (FLI) is a non-invasive
hepatic diagnosis score. FLI predicted the onset of type 2 diabetes at 9
years follow-up in the D.E.S.I.R. study. Adiponectin is an insulin sensi-
tizing adipokine inversely associated with NAFLD. T-cadherin is a recep-
tor for adiponectin. In GWAS, T-cadherin gene (CDH13) polymorphisms
are associated with plasma adiponectin levels. In a previous case-control
study, we found that CDH13 variants were associated with the risk of type
2 diabetes. The aim of the present study was to investigate the association
between allelic variations of CDH13, circulating adiponectin levels and
FLI.
Materials and methods: Three polymorphisms of CDH13
(rs11646213, rs3865188, rs4783244) were genotyped within a co-
hort from the general French population, D.E.S.I.R. (Data from an
Epidemiological Study on the Insulin Resistance Syndrome)
(N=5212). We selected people consuming less than 30 g/day of
alcohol for men and 20 g/day for women (N=3650). Adiponectin
was measured in people who became hyperglycemic at 3 years and
their matched controls for sex, age and body mass index (BMI)
(N=456). Plasma adiponectin concentrations were log-transformed
to improve the approximation to normality. The FLI score was cal-
culated with an algorithm including BMI, waist circumference, plas-
ma triglycerides, and gamma-glutamyl-transferase. The FLI levels
were dichotomized according to the type 2 diabetes onset threshold
value in D.E.S.I.R. (<70 and ≥70). The associations between the
polymorphisms and continuous quantitative variables were estimat-
ed by ANCOVA. Odds-Ratios (OR) were estimated for the associa-
tions between the polymorphisms and FLI were estimated by logis-
tic regression. All analyses were adjusted for confounding factors
such as age, sex, BMI, alcohol consumption and HbA1C, when
appropriate.
Results: In D.E.S.I.R., the FLI was negatively associated with plas-
ma adiponectin levels (p<0.0001). The three polymorphisms were
associated with FLI and plasma adiponectin levels. The minor al-
lele of the variant rs11646213 was associated with an increased
risk of an FLI≥70 at the end of the study (baseline: p=0.35
OR=1.12 [95% IC 0.88-1.43]; end: p=0.05 OR=1.22 [1.00-1.49])
and lower plasma adiponectin levels (p=0.03). The minor alleles of
rs3865188 (baseline: p=0.01 OR=0.72 [0.57-0.92]; end: p=0.005
OR=0.75 [0.61-0.92]) and rs4783244 (baseline: p=0.02 OR=0.74
[0.58-0.95]; end: p=0.01 OR=0.77 [0.62-0.94]) were associated
with a lower risk of a FLI≥70 and an increase in plasma
adiponectin levels (p=0.002 and 0.003, respectively). The associa-
tions with FLI remained significant after adjustment on HbA1c and
BMI.
Conclusion: Three CDH13 variants, associated with type 2 diabetes in a
case-control study, were also associated with adiponectin levels and FLI
in the general French population. These associations are in favour of a
protective role of circulating adiponectin towards NAFLD. Further inves-
tigations will determine whether these associations could be explained by
changes in plasma adiponectin levels or by a direct T-cadherin effect on
the liver.
Disclosure:A. Nicolas: None.
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Glycation impairs hepatic lipid metabolism and glucose tolerance in
high-fat diet-induced obese rats
C. Neves1,2, J. Sereno3, C. Simões2, T. Rodrigues1, J. Castelhano3, J.
Gonçalves1, G. Bento1, S. Gonçalves3, R. Fonseca1, M. Domingues2,
R. Seiça1, M. Castelo-Branco3,4, P. Matafome1,5;
1Laboratory of Physiology, Institute of Biomedical Imaging and Life
Sciences (IBILI), Faculty of Medicine, University of Coimbra, 2Mass
Spectometry Center, QOPNA, Department of Chemistry, University of
Aveiro, 3Institute for Nuclear Sciences Applied to Health (ICNAS),
4Laboratory of Visual Neuroscience, IBILI, Faculty of Medicine,
University of Coimbra, 5Department of Complementary Sciences, Coimbra
Health School (ESTeSC), Instituto Politécnico de Coimbra, Portugal.

Background and aims: Non-alcoholic fatty liver disease (NAFLD) is an
obesity- and diabetes-related condition involving insulin resistance and
lipotoxicity. However, the mechanisms involved in NAFLD progression in
obesity are unknown. We intended to assess the role of glycation in the induc-
tion of glucose and lipid dysmetabolism and NAFLD progression in obesity.
Materials and methods:Wistar rats were fed a high-fat diet (HFD group)
in order to induce obesity. Glycation was induced byMG supplementation,
alone (MGgroup) or in combinationwith the high-fat diet (HFDMGgroup)
and compared with standard diet controls (n=6/ group). Lipid species in
liver were assessed in vivo by 1H nuclear magnetic resonance spectroscopy
(MRS) and ex vivo by mass spectrometry (MS) and gas chromatography
(GC), followed by western blotting and histologic analysis.
Results: Liver fat mass measured by MRS was increased in HFD and
HFDMG groups. However, only HFDMG group had decreased unsatu-
rated lipids and increased fraction of saturated lipids (measured by both
MRS and MS), mainly due to reduced oleic acid levels (common in high-
fat diets and increased in HFD rats). HFDMG group also showed lower
lipid esterification, due to decreased percentage of esterified glycerol car-
bons and higher fatty acids/glycerol ratio observed in the MRS, as well as
decreased triglycerides levels, measured by MS, suggesting an increased
concentration of non-esterified FA levels and diacylglycerols in relation to
triglycerides. MS and GC also revealed further decreased levels of
plasmalogens (antioxidant phospholipids) and cardiolipins (mitochondri-
al phospholipids) in HFDMG group, showing higher oxidative damage in
this group. Moreover, insulin signaling was decreased only in the
HFDMG group, together with dysregulation of lipid synthesis pathways
and portal inflammation, despite microvesicular steatosis was found in
both high-fat diet-fed groups (HDF and HFDMG).
Conclusion: Our data suggest that glycation changes lipid metabolism in
a context of hyperlipidemia/obesity, independently of the total amount of
liver fat. This is likely to contribute to the hepatic lipotoxicity observed in
the metabolic syndrome and (pre)diabetic patients and to the vicious circle
between insulin resistance, glucose dysmetabolism and NAFLD.
Supported by: FCT, FEDER-PT2020, DoIT – Diamarker, RNEM
Disclosure:C. Neves: None.
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Liver-specific deletion of ROCK1 prevents hepatic steatosis in leptin-
deficient ob/ob mice
I.S.Lima1,2, S.-H. Lee3,2, H.Huang4,2,M.Chung2,M.Macedo1,5, Y.-B.Kim2;
1CEDOC - Chronic Diseases NOVA, Lisbon, Portugal, 2Division of
Endocrinology, Diabetes and Metabolism - Department of Medicine,
Beth Israel Deaconess Medical Center - Harvard Medical School,
Boston, USA, 3Division of Endocrinology and Metabolism, Department
of Internal Medicine, The Catholic University of Korea, Seoul, Republic
of Korea, 4Department of Kinesiology, The College of Health andHuman
Performance, Greenville, USA, 5Portuguese Diabetes Association
Education and Research Center (APDP-ERC), Lisbon, Portugal.

Background and aims: Obesity is a risk factor for non-alcoholic fatty
liver disease (NAFLD) and is strongly associated with insulin resistance.

The prevalence of NAFLD is 2-44% in the European population and
42.6-69.5% in people with type 2 diabetes. Furthermore, over 50% of
adults in the European Union are overweight or obese. Our previous data
showed that liver-specific deletion of Rho-kinase 1 (ROCK1) improved
systemic insulin sensitivity and ameliorated hepatosteatosis in obese mice
induced by a high-fat diet. The current study was designed to further
determine whether inactivation of hepatic ROCK1 prevents the develop-
ment of hepatic steatosis in leptin-deficient ob/ob mice.
Materials and methods: Leptin-deficient ob/ob mice lacking hepatic
ROCK1 (L-ROCK1 -/-; ob/ob) were studied. ROCK1 protein expression
and enzymatic activity was measured. Metabolic parameters, including
body weight, blood glucose and serum insulin levels, were measured.
Lipid profiles, including hepatic and serum content in triglycerides and
cholesterol, were also determined. Hematoxylin and eosin stain (H&E
stain) of liver sections from control and L-ROCK1 -/-; ob/ob mice was
performed. Gene expression of key molecules involved in lipid metabo-
lism was also determined.
Results:At 14 weeks of age, ROCK1 protein levels (1.00 ± 0.02 A.U. vs.
1.60 ± 0.06 A.U., N=4, p < 0.001) and enzymatic activity (1.00 ± 0.14
A.U. vs. 1.67 ± 0.07 A.U., N = 3-6, p < 0.001) were increased in ob/ob
mice compared with control mice. In contrast, ROCK2 protein levels and
its enzymatic activity are comparable between ob/ob mice and their con-
trol littermates. Hepatic deletion of ROCK in ob/ob mice resulted in a
significant decrease in blood glucose (487.6 ± 42.27 mg/dL vs. 348.6 ±
47.18 mg/dL, N = 9-12, p < 0.05) and serum insulin (18.87 ± 3.29 ng/mL
vs. 9.29 ± 2.10 ng/mL, N = 6-11, p < 0.05), independently of adiposity.
Hepatic triglycerides (44.30 ± 4.00mg/g vs. 32.09 ± 1.68mg/g, N = 5-8, p
< 0.05) and cholesterol (9.21 ± 0.58 mg/g vs. 7.44 ± 0.23mg/g, N = 4-7, p
< 0.05) were greatly decreased in L-ROCK1 -/-; ob/ob mice compared to
ob/ob mice. These effects were accompanied by decreased gene expres-
sions of key lipogenic enzymes, including FAS, SCD1 and DGAT2.
However, loss of ROCK1 from liver had no effect on gene expression
involved in fatty acid oxidation and fatty acid uptake. Hepatic H&E stain-
ing also confirmed reduced lipid accumulations in mice lacking ROCK1
in ob/ob mice.
Conclusion: Our data demonstrate that hepatic ROCK1 activation is re-
quired to protect from hyperglycemia, hyperinsulinemia and hepatic
steatosis, suggesting an important role for ROCK1 in hepatic metabolism.
Thus, targeting hepatic ROCK1 could be a therapeutic option for the
treatment of obesity-related metabolic disorders such as NAFLD.
Supported by: RO1DK083567, 12GRNT12040170, SFRH/BD/71021/
2010
Disclosure: I.S. Lima: None.

649
Pyridoxamine prevents diet-induced insulin resistance through the
regulation of ceramide/sphingosine/sphingosine-1-phosphate equilib-
rium in mice liver
R. Mastrocola1, D. Nigro1, A.S. Cento1, G. Schiano1, F. Chiazza2, F. Dal
Bello3, F. Romaniello3, M. Collino2, C. Medana3, M. Aragno1;
1Clinical and Biological Sciences, 2Drug Science and Technology,
3Molecular Biotechnology and Health Sciences, University of Turin,
Italy.

Background and aims: Dietary Advanced Glycation End-Products
(AGEs) have been linked to the onset of obesity, adiposity, and insulin-
resistance. Recently we documented that AGEs accumulate in liver, gas-
trocnemius muscle, and brain of diet-induced insulin-resistant mice, lead-
ing to dysregulation of lipid synthesis. Recent studies have revealed that
the enhanced synthesis of the sfingolipids ceramide (Cer) and
sphingosine-1-phosphate (S1P) contributes to insulin resistance develop-
ment. Indeed, it has been evidenced that the maintenance of the Cer/
sphingosine (Sph)/S1P equilibrium by the enzymes ceramidase, that de-
grades Cer to Sph, and S1P kinase, that phosphorylates Sph to S1P, has a
role in the modulation of insulin signaling. Moreover, emerging evidence
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has shown that AGEs can alter Cer/Sph/S1P equilibrium by affecting the
neutral ceramidase and the S1P kinase activities. We, thus, investigated
whether the administration of the anti-glycative compound pyridoxamine
to high-fat fed mice could prevent insulin resistance onset by restoring the
Cer/Sph/S1P equilibrium.
Materials and methods:C57Bl/6J mice were fed a standard diet (SD) or
a 60% saturated fat diet (HFD) for 12 weeks. Two subgroups of SD and
HFD mice received the anti-glycative compound pyridoxamine (150 mg/
kg/day) in the drinking water. Glucose and lipid metabolism were ana-
lyzed. AGEs levels and the expression of the AGE-receptor RAGE were
evaluated in the liver by liquid chromatography-mass spectrometry (LC-
MS) and western blotting. The liver concentrations of Cer, Sph, and S1P
were evaluated by using an ultra performance liquid chromatography-
mass spectrometry (UPLC/TQMS) system. The expressions of neutral
ceramidase, S1P kinase, and S1P receptors S1PR1-3 were assessed by
western blotting.
Results: At the end of protocol HFD mice showed increased plasma
glucose (P<0.05 vs SD) and cholesterol (P<0.05 vs SD), impaired
OGTT curve, and hepatosteatosis. The pyridoxamine administration effi-
ciently prevented glucose intolerance and ameliorated hypercholesterol-
emia (P<0.01 vs HFD) and hepatosteatosis. High levels of AGEs and
RAGE were detected in the liver of HFD mice (P<0.01 vs SD) and
pyridoxamine prevented their accumulation (P<0.05 vs HFD). HFD in-
duced a marked reduction of the liver Sph levels (P<0.01), paralleled by
the increase in Cer levels (P<0.05). Interestingly, pyridoxamine adminis-
tration prevented the Cer increase by enhancing ceramidase expression
and significantly inhibited S1P kinase expression. Sph depletion was thus
completely reverted reaching levels over the SD values (P<0.05 vs SD;
P<0.01 vs HFD).
Conclusion: The present data indicate for the first time that the anti-
glycative compound pyridoxamine can move the equilibrium from Cer
and S1P towards Sph by the modulation of the involved enzymes. The
regulation of Sphmetabolism could contribute to the prevention of insulin
resistance observed in the pyridoxamine-treated HFD mice. Therefore, it
could be of relevance to further investigate on the predictive value of Cer/
Sph/S1P imbalance for insulin resistance onset and on pyridoxamine
supplementation as preventive strategy.
Disclosure:R. Mastrocola: None.

650
Towards a multi-organ-chip combining human liver, pancreatic is-
lets, skeletal muscle and kidney equivalents to study metabolic
diseases
S. Bauer1, C. Magauer2, I. Maschmeyer2, A. Lorenz2, C. Drewell1, R.
Lauster1, U. Marx2;
1Technical University of Berlin, 2TissUse, Berlin, Germany.

Background and aims: Currently in vivo experiments are crucial for the
systemic study of pathogenesis and potential therapeutic intervention in
metabolic diseases like type II diabetes. However due to phylogenetic
differences between humans and animals, results are known to be limited
in their transferability. Therefore an approach to systemically combine
several human organ models to emulate their physiological cross-talk is
highly desirable. We developed a platform bridging this gap between
animal models and conventional monoculture of human cells.
Materials and methods: At the size of a microscopic glass slide, the
multi-organ-chip consists of two independent microfluidic circuits,
representing the blood circulation on the one site and the urinary tract
on the other site. At their interconnection the circuits are separated by a
PET membrane, allowing for the cultivation of kidney proximal tubule
cells. The blood circuit connects the kidney cells with up to 3 additional
organ equivalents, each in spatially separated cavities. An integrated on-
chip micropump circulates a nutrient solution through the microfluidic
channel system. This connection of all organ models enables their
cross-talk. The cultivation cavities can be opened at any time during

culture allowing samples to be taken for metabolite analysis. Here we
analyzed glucose and insulin levels after a glucose load (11 mM) to
investigate the cross-talk between liver spheroids and primary pancreatic
islets. At the end of the cultivation, tissues are removed from the cultiva-
tion cavities and stained immunohistochemically.
Results: Co-cultures of human liver spheroids and human pancreatic
islets in the multi-organ-chip are able to drop glucose levels from high
glucose (11 mM) to physiological values (5.5 mM) within 24 h. Glucose
homeostasis can be maintained for up to 48 h without adding fresh me-
dium to the system. While the insulin level in islet single cultures steadily
increases, it stagnates in co-culture with liver aggregates. In order to
simulate the in vivo glucose-insulin balance more closely, tissue equiva-
lents for skeletal muscle as well as the kidney are envisioned to be cul-
tured in their intended cultivation cavity. Data on the cultivation of 3D
skeletal muscle tissue made from iPS derived cells in a fibrin matrix and
the polarization of the Na+/Ka+-ATPase in a proximal tubulus cell line
cultured on the PET membrane in our microphysiological device will be
presented. Finally, progress on the generation of insulin resistant liver
cells will be shown by accumulation of Nile-Red stained vesicles in hu-
man liver cells treated with 0,6 mM palmitate.
Conclusion: Here, we present a multi-organ-chip platform for the culti-
vation of three-dimensional culture models of liver, pancreatic islets, skel-
etal muscle and kidney for the development of in vitro metabolic disease
models.
Supported by: BMBF
Disclosure: S. Bauer: Grants; BMBF gefördert Förderkennzeichen
01DJ14010B.

Diabetologia (2016) 59 (Suppl 1):S1–S581 S309



PS 053 Cholesterol and dyslipidaemia

651
Chemokine receptor5 facilitates endothelial progenitor cells recruit-
ment and ameliorates hypercholesterolaemia in ApoE-deficient mice
Z. Zhang;
Shandong Provincial Qianfoshan Hospital, Shandong University, Jinan,
China.

Background and aims: The major event initiating atherosclerosis is
dyslipidemia-induced disruption of vascular endothelium integrity.
Chemokine receptor 5(CCR5) promotes the mobilization of endothelial
progenitor cells (EPCs) and thereby mediates endothelial repair. The aim
of this study was to investigate the therapeutic potential of CCR5 over-
expressing EPCs on prevention of dyslipidemia in ApoE-/- mouse model.
Materials and methods: Splenectomized ApoE-/- C57BL/6J mice fed
with high-fat diet for 24 weeks were intravenously injected with EPCs
transfected with CCR5 overexpression lentivirus. The recruitment of
EPCs was evaluated by immunofluorescence, and the endothelial cells
content on hepatic venous sinus was assayed by specific immunostaining.
The serum levels of fasting plasma lipids were measured by colorimetric
analysis. The gene and protein levels of SREBP2, HMGCR, ABCA1 and
ABCG1 were detected by real-time PCR and western blot analysis.
Results: Six weeks after treatment, CCR5 overexpression enhanced the
homing of EPCs and increased endothelial cells content on hepatic ve-
nous sinus. CCR5 overexpressing EPCs treatment reduced circulating
cholesterol and low-density lipoprotein level but not triglyceride levels
in ApoE-/- mice. In addition, the mRNA and protein expressions of
SREBP2 and HMGCR were reduced in mice with CCR5 overexpressing
EPC treatment. The mRNA and protein expressions of ABCA1 and
ABCG1 were increased in CCR5 overexpressing EPC treatment.
Conclusion: We provided evidence for ameliorate hyperlipidemia
through treatment of CCR5 overexpressing EPCs. If CCR5 has a similar
function in humans, stimulation of CCR5 expression in EPCs may pro-
mote EPC recruitment, restore endothelial cell function, decrease choles-
terol synthesis, enhance the cholesterol efflux, and eventually reduce the
risk of atherosclerotic disease.
Supported by: National Natural Science Foundation of China Grants
Disclosure:Z. Zhang: None.

652
Endoplasmic reticulum stress might play a pivotal role in lipid met-
abolic disorders detected in a novel subclinical hypothyroidism
mouse model
L. Zhou, S. Ding, Y. Li, L.Wang,W. Chen, T. Bo, K.Wu, C. Li, X. Liu, J.
Zhao, C. Xu, L. Gao;
Shandong Provincial Hospital affiliated to Shandong University, Ji nan,
China.

Background and aims: Subclinical hypothyroidism (SCH) is becoming
a global health problem for its potential deleterious effects. However, the
molecular mechanism of lipid metabolic disorders in SCH has not been
fully clarified. And, the progression of detecting the exact pathogenesis of
SCH was hampered by lacking of optimized mice models. Therefore,
establishing an appropriate SCH animal model will be conductive to
investigate the pathological characteristics of SCH.
Materials and methods: A common antithyroid drug — methimazole
(MMI, 0.08 mg/kg•d) was applied to C57BL/6 mice to construct a non-
invasive SCHmice model. After MMI were respectively administered for
12 weeks, 16 weeks and 20weeks, thyroid function, serum lipid spectrum
and liver lipid deposition were detected. Hepatic triglyceride and choles-
terol dyeing were determined by Oil red O staining and Filipin staining,
respectively. The whole body metabolism was measured by metabolic

chambers at the 16th week. The expression of endoplasmic reticulum
stress (ERS) molecules in liver was detected by Western blotting. 4PBA
was used in vivo to alleviate ERS to observe the role of ERS in lipid
metabolic disorders in SCH.
Results:Compared with the control mice, the mice treated byMMI for 12
weeks showed the diagnostic variation of SCH: increased serum thyro-
tropin (TSH) level (1.2925±0.483 vs. 0.4607 ±0.209mIU/L, p<0.05)
while thyroid hormone levels remained constant. Interestingly, the SCH
status persisted for approximately 8 weeks. Meanwhile, the whole body
metabolic situation detected bymetabolic chambers showed no difference
between SCH and control mice, which is corresponding to the clinical
features of SCH. Drinking MMI for 16weeks, serum TC, LDL-C and TG
in SCH mice were higher than controls (p<0.05 for all). Hepatic TG
(158.765 ± 77.893 vs. 80.335 ± 22.339 μmol/g, p<0.05) and cholesterol
(64.024 ± 7.282 vs. 46.159 ± 4.143 μmol/g, p<0.05) contents increased
significantly in SCHmice compared with controls. TheOil red and Filipin
staining also confirmed the above results. Compared to controls, the ex-
pression of Bip was up regulated in the liver of SCHmice. Corresponding
to this result, the expressions of p-IRE1α and XBP-1s in SCH mice were
higher than that of controls. But, the expression of ATF6α and p-eif2α did
not show obvious differences in two groups. Then, 4PBA was used to
block ERS in SCH mice. As expected, hepatic ERS were improved in
4PBA treated SCHmice compared with that in vehicle treated SCHmice,
along with alleviating hepatic triglyceride deposition (99.901±32.641 vs.
165.587 ±54.026μmol/g, p<0.05) and cholesterol accumulation (60.035
±4.565 vs. 75.693±9.658μmol/g, p<0.05). Meanwhile, serum TC, LDL-
C and TG levels in 4PBA treated SCH mice restored to normal ranges.
Conclusion: Our findings suggested that an optimized SCH mice model
could be established using MMI and hepatic ERS might play a pivotal
role in lipid metabolic disorders in SCH.
Disclosure:L. Zhou: None.
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Liraglutide reduces postprandial hyperlipidaemia by increasing
apoB48 catabolism and by reducing apoB48 production
B. Vergès1,2, L. Duvillard1,2, B. Bouillet1,2, S. Baillot-Rudoni1, P.
Buffier1, E. Crevisy1, J.-M. Petit1,2;
1Hôpital du Bocage, 2INSERM 866, Dijon, France.

Background and aims: Postprandial hyperlipidemia is an important fea-
ture of diabetic dyslipidemia. Treatment with GLP1 agonist, liraglutide,
has been shown to reduce postprandial triglycerides in patients with type 2
diabetes. However, the mechanisms responsible for this postprandial
lipemia reduction remain unknown. This prompted us to study the effect
of liraglutide on the metabolism of apoB48, the major apolipoprotein of
postprandial lipoproteins (chylomicrons, chylomicron-remnants).
Materials and methods: We performed an in vivo kinetic study with
stable isotopes in the fed state (food intake fractionated in small por-
tions provided every 2 hours starting 6 hours prior to the tracer infu-
sion up to the end of the study) in 10 patients with type 2 diabetes and
the typical diabetic dyslipidemia (triglycerides ≥1.7 Mmol/L and/or
HDL-C < 1.29 (F)/1.03 (M)), before then 6 months after the initiation
of a treatment with liraglutide, at a dose of 1.2 mg/day. Triglyceride-
rich lipoproteins were isolated by ultracentrifugation and apoB48 iso-
lated by electrophoresis.Isotopic enrichlment was measured by mass
spectrometry.
Results: Six months after the initiation of liraglutide treatment, significant
reductions of HbA1c (7.13 ± 1.08 vs. 9.62 ± 2.65%, p=0.009), of body
weight (100.5 ± 19.6 vs.104.9 ± 19.6 kg, p=0.021), of fasting triglycerides
(2.01 ± 0.93 vs.2.78 ± 1.48 Mmol/L, p=0.005) and of postprandial tri-
glycerides (2.04 ± 0.98 vs.2.90 ± 1.52 Mmol/L, p=0.005) were observed,
as compared to baseline. ApoB48 pool was dramatically reduced (86 ± 47
vs. 231 ± 100 mg, p=0.018). Data from the kinetic study showed a sig-
nificant increase in apoB48 Fractional Catabolic Rate (from 3.52 ± 0.84 at
baseline to 4.87 ± 0.88 pool/d on liraglutide, p=0.005) and a significant
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reduction in apoB48 Production Rate (from 8.05 ± 4.57 at baseline vs.
4.27 ± 2.42 mg.kg-1.d-1 on liraglutide, p=0.009).
Conclusion: Treatment with liraglutide significantly decreases postpran-
dial hyperlipidemia in patients with type 2 diabetes by reducing apoB48
production and by increasing apoB48 catabolism. The effect of liraglutide
on apoB48 kinetics leads to reduce postprandial hyperlipidemia and, thus,
might be beneficial to reduce cardiovascular risk.
Clinical Trial Registration Number: NCT02721888
Supported by: NovoNordisk Grant
Disclosure:B. Vergès: Grants; NovoNordisk Research Grant.

654
Altered HDL lipidome in pre-diabetic and diabetic individuals with
normal HDL-C levels studied by proton Nuclear Magnetic
Resonance spectroscopy
V. Tsimihodimos1, C. Kostara2, M. Elisaf1, E. Bairaktari2;
1Department of Internal Medicine, 2Laboratory of Clinical Chemistry,
Medical School, University of Ioannina, Greece.

Background and aims: The low HDL cholesterol (HDL-C) levels that
commonly characterizes patients with Type 2 Diabetes Mellitus has been
partially attributed to compositional changes in HDL particles, such as
depletion in cholesteryl esters and enrichment in triglycerides. However,
data on the HDL particles composition in pre-diabetic and diabetic indi-
viduals with normal HDL-C levels are limited. Proton nuclear magnetic
resonance (1H NMR) spectroscopy is one of the preferred tools for lipid
analysis of biological matrixes. It is a rapid and reproducible technique,
requires minimum sample pretreatment and provides an overall qualita-
tive and quantitative lipid assay, including detailed information on molec-
ular structure. In the present study we have used 1HNMR spectroscopy to
characterize the HDL lipidome in pre-diabetic and diabetic individuals
with normal HDL-C levels compared to non-diabetic individuals.
Materials and methods: Serum samples from 20 non-diabetic (serum
glucose levels< 100 mg/dL and HbA1c< 5.7%), 12 pre-diabetic (glucose
levels: 100-125 mg/dl and HbA1c: 5.7-6.4%) and 18 diabetic (glucose
levels equal or greater than 126 mg/dl and HbA1c equal or greater than
6.5%) individuals were collected after an overnight fast. Patients, in the
three groups studied, were selected as having no statistically different
levels of total, HDL and LDL cholesterol and triglyceride in order to
avoid a possible confounding effect of these parameters on the lipid com-
position of the HDL particles. HDL-C levels in non-diabetic, pre-diabetic
and diabetic individuals were 44.7 ± 11.9, 48.9 ± 11.2 and 49.6 ± 11.6,
respectively (no statistically different). HDL lipoprotein particles were
isolated from the non-HDL lipoproteins by precipitation with Dextran
Sulfate/ MgCl2 and the lipid content was extracted with methanol-chlo-
roform. Multivariate pattern recognition analysis was applied on the 1H
NMR HDL lipidomic data recorded on a Bruker DRX-600 Spectrometer.
Results: The NMR-based lipidomic analysis showed that pre-diabetic and
diabetic individuals were progressively differentiated from the non-diabetic
group. Pattern Recognition scores plots revealed a significantly different
lipid profiling of serumHDL lipoproteins of both, pre-diabetic and diabetic
individuals, compared to that recorded from non-diabetics. Individuals with
diabetes were characterized by altered HDL fatty acid pattern (mainly
higher saturated and lower unsaturated and omega-3 fatty acids), lower
levels of surface phospholipids (phosphatidylcholine and sphingomyelin)
and cholesterol and higher levels of core triglycerides compared to non-
diabetic individuals. A similar atherogenic lipid profiling in HDL lipopro-
teins was also found to characterize the pre-diabetic stage.
Conclusion: Despite normal HDL-C levels, an altered composition in
HDL lipoprotein particles has been detected in pre-diabetes and diabetes
containing atherogenic features that possibly affect their functionality and
metabolism. Proton NMR-based lipid approach is a promising technique
in clinical medicine for the identification of lipid diagnostic biomarkers of
a disease state and therapy monitoring.
Disclosure:V. Tsimihodimos: None.
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Dyslipidaemia in 68,482 adults with type 2 diabetes: the impact of
age, gender and treatment based on a joint analysis of the German
DIVE and DPV registries
P. Bramlage1, A. Schwandt2,3, W. Rathmann4, A. Gillessen5, N.
Scheper6, S.M. Schmid7, M. Kaltheuner8, J. Seufert9, T. Danne10, R.W.
Holl2,3;
1Institut für Pharmakologie und PräventiveMedizin,Mahlow, 2Institut für
Epidemiologie und Medizinische Biometrie, ZIBMT, Universität Ulm,
3Deutsches Diabetes Zentrum (DZD), München-Neuherberg, 4Institut
für Biometrie und Epidemiologie, Deutsches Diabetes Zentrum (DZD),
Düsseldorf, 5Herz-Jesu Krankenhaus, Münster, 6Diabetesschwerpunktpraxis,
Marl, 7Universitätsklinikum Schleswig-Holstein – Campus Lübeck,
Medizinische Klinik 1, Lübeck, 8Diabetesschwerpunktpraxis, Leverkusen,
9Universitätsklinikum Freiburg, Innere Medizin, 10Diabeteszentrum für
Kinder und Jugendliche, Kinderkrankenhaus auf der Bult, Hannover,
Germany.

Background and aims: Dyslipidemia is a common cardiovascular risk
factor in adults with type-2 diabetes. While most guidelines recommend
narrow target values for lipids in this high-risk-group, real-life data indi-
cate that these targets are frequently missed.
Materials andmethods:DIVE and DPV, two large multicenter registries
on real-life care for adult patients with diabetes (type 1, type 2 and others)
continuously and longitudinally record data on clinical care and outcome
in Germany. The DIVE-registry currently includes 89,871 patients with
type-2-diabetes at 159 centers, while DPV includes 303,996 patients with
type-2 diabetes at 442 centers. This analysis is based on 68,482 adult
patients with type-2 diabetes treated in 2014 or 2015 and having a com-
plete lipid status (Total Cholesterol [TC], HDL-C, LDL-C, Triglycerides)
available. Non-HDL-C was calculated as TC minus HDL-C. Target
values from the European Society of Cardiology (ESC / EAS) guidelines
for the management of dyslipidemias were applied.
Results: 94% of patients with type-2 diabetes failed to achieve the
ESC/EAS target for lipid values, with 84% of patients failing on
two target values. LDL-cholesterol below 70 mg/dl, as recommended
was achieved by 13% of patients only, followed by only 18% of
subjects achieving a non-HDL-cholesterol < 100 mg/dl. Prevalence
of dyslipidemia was higher in females compared to males, and in
younger patients ( 80 years of age. Patients on statins displayed lower
TC, LDL-C and non-HDL-C values and thus a lower rate of dyslip-
idemia. Remarkably, only 32% of patients were treated with statins.
Treatment rate was higher in males (34%) compared to females (30%)
and highest in the age-group 60-80 years (35%) as compared to youn-
ger (26%) and older (31%) patients.
Conclusion: These real-world data indicate a high rate of dyslipidemia, if
current guideline recommendations are used to define target lipid values.
These guidelines recommend a much higher rate of statin therapy in
patients with type-2 diabetes as was observed. Patients treated with statins
display better lipid profiles, however the majority still does not reach
recommended target values.

Supported by: Sanofi
Disclosure:P. Bramlage: None.
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A common gene variant in glucokinase regulatory protein interacts
with glucose metabolism on diabetic dyslipidaemia: the combined
CODAM and Hoorn studies
N. Simons1, J.M. Dekker2, M.M.J. van Greevenbroek3, G. Nijpels2, L.M.
’t Hart4, C.J.H. van der Kallen3, C.G. Schalkwijk3, N.C. Schaper5, C.D.A.
Stehouwer3, M.C.G. Brouwers1;
1Department of Internal Medicine, Division of Endocrinology,
Laboratory for Metabolism and Vascular Medicine, CARIM,
MUMC, Maastr icht , 2Depar tment of Epidemiology and
Biostatistics, The EMGO Institute for Health and Care Research,
VUMC, Amsterdam, 3Department of Internal Medicine, Division of
General Internal Medicine, Laboratory for Metabolism and
Vascular Medicine, CARIM, MUMC, Maastricht, 4Department of
Epidemiology and Biostatistics, The EMGO Institute for Health
and Care Research, VUMC, Amsterdam, Department of
Molecular Cell Biology, LUMC, Section Molecular Epidemiology,
LUMC, Leiden, 5Department of Internal Medicine, Division of
Endocr inology, CARIM, CAPHRI, MUMC, Maast r ich t ,
Netherlands.

Background and aims: Small molecule disruptors of the
glucokinase-glucokinase regulatory protein (GKRP) complex are
potential new glucose-lowering targets. They stimulate hepatic
glucose uptake by increasing glucokinase activity in the liver. It
can, however, be anticipated that an increased hepatic glucose
uptake will affect intrahepatic glucose metabolism, including stim-
ulation of de novo lipogenesis. This might accelerate the develop-
ment of nonalcoholic fatty liver disease and hypertriglyceridemia,
in particular in patients with type 2 diabetes mellitus (T2DM). Of
interest, rs1260326 is a common, functional variant in the GKRP
gene (GCKR) that allows investigation of the effects of
glucokinase-GKRP disruption at the population level. The minor
T-allele encodes GKRP that binds glucokinase less effectively. In
the present study, we examined whether the strength of associa-
tion between rs1260326 and plasma lipids is affected by glucose
metabolism.
Materials and methods:Genotyping of rs1260326 was done in sub-
jects with normal glucose metabolism (NGM; n=497), impaired
glucose metabolism (IGM; n=256) and patients with T2DM
(n=351) who participated in the combined Hoorn and CODAM
studies, two prospective cohorts designed to study determinants
and (cardiovascular) complications of T2DM. Associations between
the rs1260326 minor T-allele and plasma lipid levels were analyzed
using linear regression, with adjustments for age, sex, and cohort,
and stratified by glucose metabolism subgroups.
Results: The strength of association between the rs1260326 minor
T-allele and plasma triglycerides increased from NGM to IGM to
T2DM (β=0.006, 0.018 and 0.067, respectively; p for interac-
tion=0.002). The inverse relation between the rs1260326 T-
allele and HDL cholesterol was again most prominent in patients
with T2DM (β=0.012, 0.020 and -0.096 for NGM, IGM and
T2DM, respectively; p for interaction=0.004). Similar trends
were observed when the Hoorn and CODAM cohorts were ana-
lyzed separately. In addition, comparable results were obtained
when glucose metabolism strata were replaced by continuous
indices of glucose metabolism, i.e. plasma HbA1c and fasting
glucose levels.
Conclusion: These findings demonstrate that stimulation of hepatic glu-
cose uptake will have downstream metabolic consequences. Moreover,
our results suggest that small molecule disruptors of the glucokinase-
GKRP complex aggravate dyslipidemia in particular when glucose con-
trol is suboptimal.
Supported by: Netherlands Heart Foundation (NHS; grant #2015T042)
Disclosure:N. Simons: Grants; The Netherlands Heart Foundation
(NHS; grant #2015T042).
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Severe hypertriglyceridaemia in an adolescent with lipoprotein lipase
deficiency: responding to triple drug combination
V. Lodha1, S. Lodha1, K.K. Sharma2, M. Kanjani1, R. Gupta3;
1Diabetes and Endocrine Sciences, DEAR Society, 2Clinical Research,
3Internal Medicine, Eternal Hospital, Mount Sinai New York Affiliate,
Jaipur, India.

Background and aims: Severe hypertriglyceredemia due to lipopro-
tein lipase ( LPL ) deficiency is a very rare disorder. Generally they
respond to single or dual triglycerides(Tg) lowering therapy. We re-
port a very rare case of LPL gene mutation where three drugs includ-
ing saroglitazar were used to reduce serum Tg to a safer level. To the
best of our knowledge this kind of drug combination in this condition
has not been reported.
Materials and methods: An adolescent male was admitted in sur-
gical ward for acute appendicitis. During the pre op work up his
serum was found to be lipemic. Serum Tg were 6500 mg/dl. He
never had any acute pancreatitis in the past. There was no family
history of severe dyslipidemia or pancreatitis. Clinical examina-
tion was unremarkable. He was normotensive, his BMI was 21
and there were no xanthomas or xanthelesma. There was no
hepatosplenomegaly and fundus examination was normal. Plasma
glucose, renal and liver functions, blood counts, TSH and cortisol
were estimated.Pre operatively he was treated with fenofibrate
and he underwent an uneventful appendicectomy.Fasting serum
lipid profile, HbA1c and glucose were measured periodically
thereafter. Saroglitazar 4 mg and Gemfibrogil 300 mg tid were
added subsequently. After about 2 years he had acute pancreatitis
which was managed conservatively. Serum Tg was 2400 mg/dl
during acute pancreatitis which was due to treatment non
compliance.
Results:After surgery he was continued on 165 mg fenofibrate and
10 mg atorvastatin. His Tg fell to 2500 after 3 weeks .Capsules of
omega 6 FA were added. He followed a rigorous diet pattern and
physical activity suggested by the nutritionist during repeated
counseling. Atorvastatin was withdrawn when serum cholesterol
began to fall below 125mg/dl. When fenofibrate couldn’t bring
down tg further, 4 mg of saroglitazar, a PPAR alpha & gamma
receptor agonist was added once daily. After 3 months of addition
of saroglitazar the Tg levels varied between 1100 to 1800 mg/dl
(table 1). When Tg was not falling below 1000 mg/dl( a number
which is considered safe to prevent acute pancreatitis) gemfibrogil
was increased to 600 mg bid. Tg got stabilised at around 900 mg/
dl.He tolerated all the three drugs well. Fasting glucose readings
had a linear relationship with serum Tg, ranging from 104 to 154.
HbA1c was always in normal range. Glucose measured by
fingerstick glucose meter was always in euglycemic range. The
lab glucose was measured by hexokinase technique. This indicates
a falsely elevated glucose due to interference in the glucose mea-
surement by hexokinase method in the presence of severe hypertri-
glyceridemia. At present the patient is on fenofibrate 145
mg,saroglitazar 4 mg and gemfibrogil 600mg bid. He is asymptom-
atic. Exome sequencing revealed a known mutation in lipoprotein
lipase gene. None of the parents and siblings have similar
dyslipidemia.
Conclusion: Severe hypertriglyceredemia this case was due to a known
LPL gene mutation which is a rare disease. Acute pancreatitis is a known
complication which can be prevented by successful management with a
tripple drug therapy.
Disclosure:V. Lodha: None.
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Brain leptin signalling reduces hepatic lipid content by increasing
hepatic VLDL secretion and reducing de novo lipogenesis
M.T. Hackl1, C.M. Schuh1, S. Abu Eid1, M. Krssak1, C. Fuernsinn1, C.
Buettner2, T. Scherer1;
1Department of Medicine III, Medical University of Vienna, Austria,
2Departments of Medicine and Neuroscience and Diabetes, Obesity and
Metaboslim Institute (DOMI), Icahn School of Medicine at Mt Sinai,
New York, USA.

Background and aims: Non-alcoholic fatty liver disease (NAFLD) is
closely associated with obesity and diabetes. An imbalance between up-
take and production versus export and utilization of triglycerides (TG) in
the liver results in hepatic lipid accumulation, thus leading to hepatic
steatosis. The adipokine leptin is implicated in the regulation of hepatic
TG content. Leptin deficient lipodystrophic patients suffer from severe
NAFLD, while leptin treatment dramatically ameliorates steatosis in these
patients. The mechanism for this is unclear, however leptin may reduce
steatosis by boosting hepatic TG export. Since leptin exerts its function
mainly via signaling in the central nervous system (CNS), we hypothe-
sized that brain leptin modulates hepatic TG secretion.
Materials and methods: To study the role of brain leptin in regulating
hepatic TG flux we performed acute (4 hour) tyloxapol infusion studies in
male Sprague Dawley rats in combination with isolated brain
hyperleptinemia, which was achieved by infusing leptin or vehicle direct-
ly into the 3rd ventricle via stereotaxic intracerebroventricular (ICV) can-
nulae. To further test, whether acute changes in hepatic triglyceride secre-
tion caused by brain leptin signaling also translate into measureable dif-
ferences in hepatic lipid content, we complemented these studies by
performing chronic ICV infusion studies, where we assessed hepatic lipid
content non-invasively using 1H-magnetic resonance spectroscopy. Rats
on either regular chow (RC) or high fat diet (HFD) were infused with
leptin (RC 0.3 ug/d; HFD 0.9 ug/d), a leptin receptor antagonist (6ug/d) or
vehicle over 4 weeks using osmotic mini-pumps attached to stereotaxic
cannulae. Control animals were food restricted to account for bodyweight
differences caused by the chronic leptin infusion.
Results:Acute ICV leptin infusionmarkedly increased hepatic TG export
(1.9 ± 0.22 vs 2.9 ± 0.17 umol/kg/min; p=0.00013; n≥13 per group). In
agreement with an increase in TG secretion, chronic leptin infusion re-
duced hepatic fat content compared to controls (0.61 ± 0.06 vs 0.42 ±
0.06% water signal; p=0.038; n=8 per group). These changes where mir-
rored by a reduction in multiple hepatic lipid species and a suppression in
key de novo lipogenic proteins as assessed by western blot of liver tissue
samples. Conversely, blocking endogenous CNS leptin signaling chroni-
cally by ICV infusion of a leptin receptor antagonist resulted in hepatic
steatosis (+4.1 ± 7.0 vs +39.8 ± 10.4% change to baseline; p=0.021; n=5
per group). In HFD-challenged rats the effects of brain leptin on hepatic
steatosis were absent, suggesting that obesity alters the ability of CNS
leptin to promote TG secretion.
Conclusion:Here we show that brain leptin improves hepatic steatosis by
increasing hepatic TG secretion and reducing de novo lipogenesis. Thus,
these studies identify CNS leptin signaling as an important regulatory
factor in determining hepatic lipid content. Restoration of brain leptin
signaling could be a novel therapeutic strategy to ameliorate hepatic
steatosis in obesity.
Supported by: Austrian Science Foundation FWF Grant #26766 to T.S.
Disclosure:M.T. Hackl: None.

659
Hepatic lipid content and composition in diet-induced metabolic dys-
regulation and recuperation
A.F. Soares1, J.M.N. Duarte1, B. Lizarbe1, R. Gruetter1,2;
1LIFMET, Swiss Federal Institute of Technology, 2University of
Lausanne, Lausanne, Switzerland.

Background and aims: The liver participates in the regulation of whole
body energy balance by taking up and releasing both glucose and lipids,
accordingly with the nutritional demands. We aimed at elucidating the
temporal frame of hepatic lipid alterations in the ontogeny the diet-
induced metabolic dysregulation and recuperation, notably in relation
with the loss of glucose homeostasis, in mice fed a high fat diet (HFD).
Materials and methods: C57BL/6j mice (27.4 ± 0.4 g) were fed a HFD
(60% kcal from fat, N=13) or a control diet (10% kcal from fat, CD N=9)
for 26 weeks. At week 18, 4 mice in HFD were switched back to CD for
the remainder 8 weeks. Glucose homeostasis was evaluated by fasting
glucose and insulin levels and OGTTs (1.5 g/kg dose). HLC was mea-
sured by magnetic resonance spectroscopy (MRS) in vivo at 14.1 T and
the contributions of saturated-, monounsaturated- and polyunsaturated
fatty-acids (SFA, MUFA and PUFA) resolved using indices derived from
water-suppressed spectra. MRS was performed in ad libitum fed mice
with additional measurements after an overnight fast at weeks 18 and
26. Statistical significance was determined with unpaired Student’s t test
or Two-way ANOVA and One-way ANOVA with Newman-Keuls
Multiple Comparison test when comparing more than two data sets.
Results: Mice in HFD showed higher body weight relative to CD from
week 3 onwards, reaching a final weight of 51.5 ± 1.1 g at week 26
(P<0.001 vs CD, 30.8 ± 0.8 g), without differences in caloric intake.
Reversal from HFD to CD reduced body weight to 35 ± 1.0 g, at the
end of the study (P<0.001). Altered glucose tolerance was noticeable
within a week in HFD, with modest increases in AUC and glycaemia at
2h (P<0.05), relative to CD. Fasting hyperinsulinemia was present in
HFD from week 4 (P<0.01) and aggravated with time. Glucose tolerance
was recovered within 2 weeks of dietary reversal while complete normal-
ization of fasting insulin was achieved after 6 weeks. HLC at the begin-
ning of the study was 1.5 ± 0.1% (pooled groups) and the fatty acid
composition 0.4:0.7:0.4 (SFA:MUFA:PUFA). Alterations in hepatic
lipids were not detected before 9 weeks in HFD, when HLC was 3.4 ±
0.5% (P<0.01 vs CD, 1.1 ± 0.1%)with SFA:MUFA:PUFA: of 0.8:0.7:1.9.
HLC further increased in HFD until 18 weeks, not changing until the end
of the study (18.6 ± 3.3% at 26 weeks with SFA:MUFA:PUFA: of
3.4:4.6:10.6). An overnight fast induced a 3-fold increase in HLC in
CD mice but no changes in HFD mice. Reversal from HFD to CD pro-
gressively reduced HLC, which reached 2.4 ± 0.3% at the end of the
study, still above that of CD mice (1.5 ± 0.2%, P<0.01). With dietary
reversal, HLC doubled after an overnight fast, resembling the dynamics
observed in CD mice.
Conclusion: In our paradigm, hepatic lipid alterations were a late-stage
event in HFD-induced metabolic dysregulation. Ectopic fat accumulation
in the liver was initiated and supported by PUFA and, to a less extent SFA,
likely from unsuppressed adipose tissue lipolysis in an insulin resistance
setting. HFD also hampered oscillations in hepatic lipids normally ob-
served between fasted and fed states. Recuperation of metabolic control
was achieved with dietary reversal to CD: glucose homeostasis was
promptly and completely reasserted but hepatic lipids not fully normal-
ized. Therefore, the hepatic lipid pool and its dynamic oscillations are
relevant biomarkers of long term metabolic health status in the scope of
nutritional challenges.
Supported by: CIBM
Disclosure:A.F. Soares: None.
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Fasting plasma insulin concentrations are associated with changes in
hepatic fatty acid synthesis and partitioning prior to changes in liver
fat content in healthy adults
L. Hodson, C. Pramfalk, M. Pavlides, C. McNeil, F. Karpe;
University of Oxford, UK.

Background and aims: Resistance to the action of insulin impacts on
fatty acid delivery to the liver, fatty acid synthesis and oxidationwithin the
liver and triglyceride export from the liver. To understand the metabolic
consequences of hepatic fatty acid synthesis, partitioning, oxidation and
net liver fat content in the fasted and postprandial states we studied
healthy men and women with varying degrees of insulin resistance before
and after consumption of a mixed meal using stable-isotope tracer
methodologies.
Materials andmethods: Thirty-seven healthy subjects were classified on
their fasting plasma insulin concentration as normo-insulinemic (NI)
(fasting plasma insulin less than 11.2 mU/L, n=18) or hyper-insulinemic
(HI) (fasting plasma insulin greater than 11.2 mU/L, n=19). Postprandial
hepatic de novo lipogenesis (DNL and fatty acid partitioning was inves-
tigated using metabolic substrates labelled with stable-isotope tracers
(2H2O for DNL and oral U13Cpalmitate in a mixed meal for postprandial
fatty acid metabolism). Blood and breath samples were taken in the fasted
state and then regularly after consumption of a mixed test meal for 7
hours; with a second meal (75 g glucose drink) being consumed at 6
hours. Whole-body respiratory exchange ratio (RER) was measured in
the fasting and postprandial state. Liver fat content was measured using
MRS.
Results: There was no difference in liver fat content between HI (3.4 (1.4
- 27.6%) median (range)) and NI (3.4 (0.7 - 24.4%)) individuals, despite
HI subjects having significantly (P<0.05) more visceral fat. Fasting plas-
ma TG concentrations were significantly (P<0.05) higher in HI compared
to NI subjects. Compared with NI subjects hepatic de novo lipogenesis
(DNL) was higher (P<0.05) in HI subjects. Postprandial fatty acid oxida-
tion, assessed by whole-body RER, and the incorporation of 13C from
dietary fat into plasma 3-hydroxybutyrate (13C-3OHB) and expired
breath was notably (P<0.05) lower in the HI compared to the NI group.
We found a robust association between fasting plasma insulin concentra-
tion and fasting hepatic DNL in the HI (rs=0.53, P<0.05) but not NI
(rs=0.20, P=NS) group. In contrast we observed a strong inverse associ-
ation between postprandial DNL and 13C-3OHB in the NI (rs= -0.75,
P<0.001) but not HI (rs= -0.14, P=NS) group.
Conclusion: These data suggest that metabolic pathways promoting fat
accumulation are enhanced in HI but paradoxically without any signifi-
cant impact on liver fat content when observed in healthy people. This is
likely to be explained by increased triglyceride secretion as observed by
hypertriglycerideaemia.
Supported by: BHF (FS/11/18/28633)
Disclosure:L. Hodson: None.

661
Differential storage pattern of intramyocellular lipid in type 2 diabe-
tes patients and trained athletes
S. Daemen, A. Gemmink, B. Brouwers, G. Schaart, J. Hoeks, P.
Schrauwen, M.K.C. Hesselink;
Department of Human Biology and Human Movement Sciences,
Maastricht University, Netherlands.

Background and aims: Intramyocellular lipid (IMCL) storage negative-
ly associates with insulin resistance albeit not in endurance-trained

athletes, in whom high IMCL levels coincide with high insulin sensitivity.
Thus not the amount of IMCL per se, but other factors seem responsible
for this relationship. With the aim to elucidate (one of) these factors we
compared lipid droplet (LD) morphology and subcellular localization in
muscle of type 2 diabetes patients (T2D) vs. trained athletes (TA).
Materials and methods: We performed morphometric analysis of LDs
using quantitative immunofluorescent confocal imaging in sections of
muscle biopsies obtained from T2D (n=8) and TA (n=8), similar in
IMCL content (1.06±0.35% vs. 0.73±0.39%, p=0.087), but discrepant
in insulin sensitivity (M-value=77.4±15.1 μmol/kg/min vs. 18.5±5.3
μmol/kg/min, p<0.001).
Results: In TA IMCL content was higher in type I compared to type II
fibers (1.49±0.53% vs. 0.42±0.23%, p<0.001), whereas T2D had similar
IMCL content in both fiber types (0.86±0.41% in type I vs. 0.65±0.40%
in type II, p=0.316). In type II fibers, LDs were smaller in TA than T2D
(0.24±0.06μm2 vs. 0.37±0.14μm2, p=0.022), whereas in type I fibers the
number of LDs per fiber area was higher in TA compared to T2D (0.057
±0.022 LDs/μm2 vs. 0.031±0.013 LDs/μm2, p=0.012). Interestingly, not
only fiber type specific differences in size and number were observed;
also subcellular distribution of LDs was different between TA and T2D.
TA stored more IMCL in the intramyofibrillar area in type I fibers (1.45
±0.40% for TA vs. 0.79±0.36% for T2D, p=0.003), whereas in T2D
IMCL content was higher in the subsarcolemmal area of type II fibers
(0.43±0.29% for TA vs. 1.93±1.21% for T2D, p=0.004).
Conclusion: Despite similar amounts of IMCL, TA and T2D show a
distinct pattern of lipid storage in LDs in muscle. Whether this is (part
of) the underlying mechanism for the difference in insulin sensitivity
remains to be elucidated.
Supported by: Dutch Diabetes Research Foundation; NUTRIM NWO
Graduate Programme
Disclosure:S. Daemen: None.

662
Challenging of AS160 alters lipid status in L6 myotubes
A. Mikłosz1, B. Łukaszuk1, M. Żendzian-Piotrowska1, J. Brańska-
Januszewska2, H. Ostrowska2, A. Chabowski1;
1Department of Physiology, 2Department of Biology, Medical University
of Białystok, Poland.

Background and aims: The Akt substrate of 160 kDa (AS160) is a key
regulator of GLUT4 translocation from intracellular depots to the plasma
membrane of skeletal muscles. Similarly, long chain fatty acids (LCFAs)
transport require relocation of protein transporters such as fatty acid
translocase (FAT/CD36), fatty acid transport proteins (FATPs) and plasma
membrane fatty acid-binding protein (FABPpm). The aim of our study
was to determine the impact of AS160 silencing on intramyocellular lipid
milieu in L6 myotubes. Moreover, in an attempt to better understand the
role of AS160 in fatty acid induced insulin resistance, the present study
compares two different settings, namely: 1) AS160 knockdown prior to
palmitate stimulation, 2) palmitate stimulation with subsequent AS160
knockdown.
Materials andmethods: In one of the groups, AS160was knocked down
(for 48 h) using gene silencing method before incubation with palmitate
(0.75 mM) for next 16 h (designation of group: pre-silencing of AS160,
AS160-/PA). In the second set of experiments, cells were incubated with
palmitate (0.75 mM) for 16 h and then subjected to knockdown of AS160
(designation of group: post-silencing of AS160, PA/AS160-). The effi-
ciency of AS160 silencing was checked at mRNA level with Real Time
PCR. The expression of fatty acid transporters was determined via
Western blot technique. Additionally, the effect(s) of AS160 challenging
on the intracellular distribution of FA transport proteins was examined
using immunofluorescence. Intracellular lipid content and FA
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composition in selected fractions (FFA, DAG, TAG and PL) was estimat-
ed byGLC, whereas basal palmitic acid uptake was analyzed bymeans of
scintigraphy.
Results: AS160 knockdown resulted in a decrease of its mRNA expres-
sion (-82%, p < 0.05) and protein content (-25%, p < 0.05), as confirmed
by RT-PCR and Western blot, respectively. Both groups with silenced
AS160 were characterized by a greater expression of the analyzed fatty
acid transporters when compared with the cells incubated with palmitate
alone (PA) [AS160-/PA and PA/AS160- vs. PA: FAT/CD36: +67%,
+72%, FATP-1: +44%, +59%, and FATP-4: +64%, +59%, respectively,
p < 0.05]. Moreover, the abovementioned had possibly contributed to an
increased FA cellular influx (AS160-/PA and PA/AS160- vs. PA: +104%
and +212%, respectively, p < 0.05). This enhanced FA uptake took place
despite the decreased FABPpm expression (AS160/PA- and PA/AS160-
vs. PA; -30% and -28%, respectively, p < 0.05). Accordingly, we observed
that only AS160 post-silencing resulted in a marked decrement in DAG,
TAG and PL content, but increased FFA content (-28%, -58%, -39% and
+45%, respectively, p < 0.05). These changes were accompanied by a
more pronounced decrease in the saturated fatty acids (SFAs) constituting
TAG and PL. Interestingly, an opposite effect was observed for a group of
pre-silencing of AS160, in which knockdown of AS160, in general, did
not affect on lipid pool(s) as well as on fatty acids composition.
Conclusion: Our results indicate that under potentially damaging condi-
tions (palmitate induced insulin resistance), post-silencing of AS160 sig-
nificantly decreases the lipotoxic effect of PA followed by reduction of
lipid fraction (mainly DAG and PL), the compounds with the potential to
promote insulin resistance in L6 myotubes.
Supported by: NCN - 2012/07/N/NZ3/01615, MUB - 154-18702
Disclosure:A. Mikłosz: None.

663
The ratio of deep to whole subcutaneous adipose tissue thickness is
higher in type 2 diabetes and relates to insulin resistance and liver fat
content
K. Bódis1,2, J. Lundbom1,2, T. Jelenik1,2, D.Markgraf1,2, V. Burkart1,2, K.
Müssig1,3, J. Szendrödi1,3, M. Roden1,3;
1Institute for Clinical Diabetology, German Diabetes Center (DDZ),
Leibniz Center for Diabetes Research, Heinrich-Heine University,
Düsseldorf, 2German Center for Diabetes Research (DZD), München-
Neuherberg, 3Department of Endocrinology and Diabetology, Medical
Faculty, Heinrich-Heine University, Düsseldorf, Germany.

Background and aims:Deep subcutaneous adipose tissue (DSAT) could
contribute to regulation of insulin sensitivity (IS). In glucose-tolerant in-
dividuals, the ratio of deep to whole abdominal subcutaneous adipose
tissue thickness (DSAT/wSAT) correlates with insulin resistance (IR).
Hepatocellular lipid content (HCL) relates to IR in both glucose-tolerant
humans and type 2 diabetes patients (T2D). However, the relevance of
DSAT/wSAT and fatty acid (FA) composition in DSAT in T2D is yet
unknown. We hypothesized that (i) DSAT/wSAT is higher, (ii) FA
unsaturation is increased and (iii) FA chain length in DSAT is reduced
in T2D compared to glucose tolerant humans (CON).
Materials and methods: T2D and CON of similar age and body mass
index (BMI) (T2D, n=22, age 54±2 yrs, BMI 32±1 kg/m2 vs. CON,
n=16, age 51±2 yrs, BMI 30±1 kg/m2) underwent in vivo proton
magnetic resonance (MR) spectroscopy to measure HCL as well as
to assess FA double bond content from the unsaturation index (UI)
and saturated chain length from the CH2/CH3 ratio, in DSAT. The UI
was calculated as the ratio of the olefinic (5.3 ppm) to methylene (1.3
ppm) resonance intensities. The CH2/CH3 was calculated as the ratio
of the methylene (1.3 ppm) to methyl (0.9 ppm) resonance intensities.
In a subgroup of 10 T2D and 8 CON, thickness of DSAT and wSAT

was measured with ultrasound imaging at the level of rectus
abdominis muscle and validated by single-slice MR imaging.
Biopsies of DSAT were taken under ultrasound guidance below the
fascia scarpa, which separates superficial from deep subcutaneous
adipose tissue. Mitochondrial respiratory capacity of octanoyl-
carnitine oxidation was measured ex vivo by high-resolution respi-
rometry in biopsies of DSAT. The M-value was assessed using
euglycemic-hyperinsulinemic clamp tests.
Results: The M-value was 33% lower and HCL was 68% higher in T2D
(p<0.001 and p<0.05 vs. CON). T2D had higher DSAT/wSAT (0.71±0.01
vs. 0.58±0.02, p<0.001) and slightly lower CH2/CH3 (5.5±0.1 vs. 5.6
±0.1, p<0.05) upon adjustment for age, sex and BMI, whereas UI did
not differ between groups. DSAT/wSAT correlated negatively with M-
value and positively with HCL (r=-0.60, p<0.01 and r=0.66, p<0.005),
even upon adjustment for age and BMI. UI and CH2/CH3 did not corre-
late with M-value. Mitochondrial oxidative capacity in DSAT was not
different between T2D and CON.
Conclusion: The relative increase of thickness and altered FA composi-
tion in deep subcutaneous adipose tissue suggest the presence of a novel
phenotype in insulin resistance and T2D.
Disclosure:K. Bódis: None.
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Preclinical, toxicological and safety assessments ofMOD-6031, a nov-
el long-acting GLP-1/Glucagon agonist, support Phase 1 study in
healthy overweight and obese subjects
G. Hart, L. Israeli-Yagev, A. Bar-Ilan, V. Lev, O. Hershkovitz;
OPKO Biologics, Nes Ziona, Israel.

Background and aims:MOD-6031 is a novel long-acting dual GLP-
1/Glucagon agonist developed by OPKO Biologics for the indica-
tion of weight management and potentially type 2 diabetes. It is
comprised of a 37 amino acid synthetic oxyntomodulin (OXM)
peptide, identical in sequence to the endogenous human OXM,
conjugated to polyethylene glycol (PEG) via a hydrolysable linker
that spontaneously hydrolyzes under physiological conditions. This
technology enables a slow and controllable release of the intact
OXM and substantially prolongs its exposure. This consequently
improves the potential of the released OXM to interact with its
target receptors (GLP-1 and Glucagon) and effectively cross the
blood-brain barrier. The study objectives were to characterize the
in vitro properties of MOD-6031 and to provide pre-clinical as well
as toxicological and safety assessment of MOD-6031 in order to
support the initiation of a Phase 1 clinical study in overweight and
obese healthy subjects.
Materials and methods: The in vitro properties of MOD-6031 were
assessed by evaluating its ex vivo hydrolysis under different condi-
tions, its ability to activate both GLP-1 and GCG receptors, by
measurement of the DPPIV cleavage rate of MOD-6031, and by
evaluating MOD-6031 role as activator of glucose-dependent insulin
secretion. The prolonged pharmacological effects of MOD-6031,
including weight loss and glycemic control, were evaluated in
diet-induced obesity (DIO) and ob/ob mice models following
once/twice a week subcutaneous (SC) injections for 30 days in com-
parison to twice daily administration of OXM and/or commercial
GLP1R agonist. In addition, the anti-obesity and anti-diabetic ef-
fects of MOD-6031 were correlated to the prolonged pharmacoki-
netic profile.
Results: MOD-6031 hydrolysis was strongly effected by high pH
level and high temperature, which cause the release of the native
and active OXM peptide. The extended half-life of OXM (from
~10 min to ~9 h) and its pharmacological efficacy were confirmed
in vitro and in diabetes/obesity models following SC administration
of MOD-6031. Remarkable induced weight loss and food intake
inhibition were observed, as well as significant improvement of
glycemic and lipid profiles. A comprehensive battery of toxicolog-
ical and safety pharmacological studies demonstrated an excellent
safety profile without any unexpected adverse events at significant
margins above the clinical doses. The changes noted were related to
an exaggerated pharmacological response to the drug’s weight loss
effect at the high doses. No anti-MOD-6031 antibodies were
detected.
Conclusion: The enhanced exposures and half-life of hydrolyzed
OXM, together with the safety profile of MOD-6031, support the
initiation of Phase 1a study aimed to assess the safety, tolerability
and pharmacokinetics of MOD-6031 in healthy overweight or obese
subjects receiving single escalating doses in a placebo-controlled de-
sign. Exploratory pharmacodynamic responses will be evaluated by
monitoring glucose, insulin, FFA, triglycerides and adiponectin blood
levels, and by monitoring glucose levels following a mixed-meal
tolerance test.
Disclosure:G. Hart: None.

665
Chronic treatment with cobalt protoporphyrin or hemin compro-
mises adipogenesis and adiponectin production in a manner
indenpendent of heme-oxygenase-1
M. Yang1, M. Kimura1,2, C. Ng1, S. Keshvari1, J. He1, J.L. Barclay1, J.P.
Whitehead1;
1Mater Research Institute-University of Queensland, Brisbane, Australia,
2Department of Pharmacotherapeutics, Faculty of Pharmacy, Keio
University, Tokyo, Japan.

Background and aims: Adiponectin is a beneficial adipokine with insu-
lin-sensitising, anti-inflammatory, cardioprotective properties. Type 2 di-
abetes is characterised by reduced circulating adiponectin levels. Hence
therapeutic strategies to increase adiponectin levels are attractive. In pre-
clinical models, induction of heme-oxygenase-1 (HO-1) by agents such as
cobalt protoporphyrin (CoPP) or hemin has been reported to increase
circulating adiponectin levels concomitant with decreased inflammatory
cytokines prompting the proposal of a ‘HO-1 - adiponectin axis’. We
recently performed a series of experiments designed to provide direct
evidence of this axis. Surprisingly, acute (24-48 h) treatment with CoPP
or hemin had no effect on adiponectin expression or secretion in either
healthy or TNFα-treated human adipocytes. Here, we have extended
these studies to characterise the effects of chronic treatment during differ-
entiation of human preadipocytes.
Materials and methods: Primary and SGBS human adipocytes were
differentiated in the presence of increasing concentrations of CoPP or he-
min. HO-1 activity or expression was blocked using an inhibitor (SnMP) or
validated siRNA. Differentiation was determined morphologically and by
determination of expression of genes including adipocytemarkers (PPARγ,
ADIPOQ, AdipoR2 & GLUT4), inflammatory markers (IL-6), markers of
Nrf2 activation (NQO1 & GCLM) as well as HO-1 by qRT-PCR.
Intracellular HO-1 and secreted adiponectin and IL-6 protein levels were
determined by ELISA. Functional integrity of adipocytes was determined
by measurement of basal and insulin-stimulated glucose uptake.
Results: Chronic treatment with CoPP or hemin throughout differentia-
tion promoted a dose-dependent increase in HO-1 mRNA and protein
(both ↑ 30-40 fold) concomitant with reduced adipogenesis (↓ upto
95%), decreased adiponectin production (↓ upto 95%), increased IL-6
production (↑ 10-20 fold) and basal glucose uptake (↑ upto 3 fold) and
reduced insulin-stimulated glucose uptake (↓ upto 75%). Co-treatment
with SnMP failed to reverse these effects. Co-treatment with HO-1
siRNA reduced the induction of HO-1 (by ≥ 60%) but also failed to
ameliorate these effects. The expression of two genes NQO1 & GCLM
which, like HO-1, are situated downstream of the Nrf2 transcription factor
were increased by CoPP or hemin in a manner that was not prevented by
co-treatment with SnMP or siRNA.
Conclusion: These results demonstrate that chronic treatment with CoPP
or hemin interferes with differentiation of human adipocytes in a manner
that appears incompatible with adipocyte function and increased
adiponectin production. Intriguingly, these effects appear to be indepen-
dent of induction of HO-1 activity or protein but may instead be linked to
chronic activation of the Nrf2 transcription factor and downstream effec-
tors implicated in oxidative stress.
Disclosure:M. Yang: None.

666
Gut microbiota regulate pancreatic beta cell function in the host
through epigenetic programming of gene expression
A.A. Hardikar, M. Joglekar, G. Soesanto, A. Ahmed-Cox, E. Somerville
Glover, S. Satoor, H. Kristensen-Walker, M. Karandikar, A. Januszewski,
A. Keech, A. Jenkins, on behalf of Thrifty Jerry Study group;
NHMRC Clinical Trials Centre, University of Sydney, Australia.

Background and aims: Intrauterine undernutrition is a major causative
factor for health outcomes in later life. We recently described a rat model
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of multigenerational (50 generations) undernutrition, which closely
mimics human populations in developing countries, to understand inter-
generational transmission of environmental impact. Our current studies in
these animals confirm that: i) the gut microbiota composition of lean rats
differs from obese rats; and ii) that obese rats benefit metabolically after
ingestion of lean rat faeces following coprophagic feeding behaviour.
This corroborates with previous reports suggesting associations between
the gut microbiome and metabolic syndrome (diabetes and obesity).
Similar human studies confirm that metabolic benefits can be derived
through faecal transplants; however, underlying mechanisms are not yet
fully elucidated. The aim of this study was to identify the underlying
mechanisms involved in association of gut microbial composition with
obesity and Type 2 diabetes (T2D).
Materials and methods: Several aspects of metabolic syndrome were
analysed using techniques including anthropometry, MRI imaging, DXA
analysis, serum biochemistry, hyperinsulinemic-euglycemic clamp stud-
ies, gene expression analyses and chromatin (histone) methylation analy-
sis. Susceptibility to diabetes was measured by assessing dose response to
the diabetogenic agent; Streptozotocin (STZ). Short chain fatty acids
(SCFAs) are administered to obese animals using osmotic pumps follow-
ing a modified protocol that we described earlier. Bacterial DNA was
isolated starting with 150mg of feces / gut contents (from ileum, caecum
or colon) and gut microbiota was assessed using 16s pyrosequencing
followed by validation of specific bacteria using real-time quantitative
(q)PCR.
Results: Using various in vitro and molecular analyses, we demonstrate
that i) diet and lifestyle over multiple generations selects for specific
microbiota to populate the gut; ii) the biota of lean animals contains
greater proportion of bacteria that produce specific short chain fatty acids
(SCFAs), as compared to those of obese animals; iii) SCFAs directly
regulate the expression of incretin genes through epigenetic programming
of intestinal epithelial cells, thereby inducing them to produce higher
levels of incretins; iv) increased incretin secretion programs better insulin
release from the pancreas, which in turn v) improves the lifelong risk of
Type 2 diabetes. We also demonstrate that localized delivery of SCFAs
can change the gut biota of obese mice to mimic lean gut biota in just 4
days from transplantation.
Conclusion: Our data demonstrate the effect of microbial SCFAs on
epigenetic programming of gut epithelial cells and ultimately insulin se-
cretion. These studies identify metabolic pathways that may direct future
pre- and pro-biotic or other therapies in early life to prevent adult obesity
and T2D.
Supported by: AAH - Australian Research Council (ARC) and the
Rebecca Cooper Foundation
Disclosure:A.A. Hardikar: None.
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Glucoraphanin-mediated Nrf2 activation reduces obesity and insulin
resistance by increasing energy expenditure and limiting
endotoxaemia-related chronic inflammation
T. Ota1, Y. Ushida2, Y. Aoki2, L. Xu1, F. Zhuge1, H. Suganuma2, S.
Kaneko1, N. Nagata1;
1Brain/Liver Interface Medicine Research Center, Kanazawa University,
2KAGOME CO.,LTD., Nagoya, Japan.

Background and aims: Increased oxidative stress in accumulated fat
underlies obesity-associated insulin resistance. Nuclear factor (ery-
throid-derived 2)-like 2 (Nrf2) is a master regulator of the antioxidant
response and plays a role in maintaining glucose homeostasis. However,
the mechanisms by which activation of Nrf2 reduces obesity and insulin
resistance remain largely unknown. In addition, although synthetic Nrf2
inducers alleviate obesity and insulin resistance in animal models, they are
not clinically available due to safety concerns. Sulforaphane is a potent,
naturally occurring Nrf2 inducer. Glucoraphanin is a stable glucosinolate
precursor of sulforaphane that is hydrolyzed to yield bioactive

sulforaphane prior to its intestinal absorption. Here, we examined the
effect of glucoraphanin on high-fat diet (HFD)-induced obesity and insu-
lin resistance in mice.
Materials and methods: Eight-week-old male C57BL/6J mice were fed
either a HFD or a HFD containing glucoraphanin (300 mg/kg, HFD +
GR) for 14 weeks. Oxidative stress markers and insulin sensitivity in the
liver and epididymal white adipose tissue (eWAT) were examined. To
assess the effect of glucoraphanin on energy metabolism, oxygen con-
sumption and energy expenditure were assessed using indirect calorime-
try. In addition, the immune cells present in the stromal vascular fraction
of eWAT and in the liver were quantified using flow cytometry.
Results: Glucoraphanin suppressed HFD-induced weight gain by 15%
(p < 0.01) without affecting food intake. HFD + GR mice exhibited
consistently higher oxygen consumption and exhaled more carbon diox-
ide than did HFD mice, leading to a 12% increase in energy expenditure
(p < 0.01) prior to measurable body mass differences. Glucoraphanin
improved glucose tolerance, hyperinsulinemia, and fatty liver and en-
hanced insulin signaling, as assessed by phospho-Akt in liver, skeletal
muscle, and eWAT. The hepatic levels of malondialdehyde, a marker of
lipid peroxidation, were increased by HFD, while glucoraphanin treat-
ment attenuated lipid peroxidation, accompanied by reduced gene ex-
pression of NADPH oxidase subunits gp91phox, p22phox, p47phox,
and p67phox. A flow cytometry analysis revealed that glucoraphanin
decreased the number of liver macrophages by 44% (p < 0.05) in HFD
mice. In addition, HFD+GR mice had 67% fewer CD11c+CD206− (M1)
macrophages but 20% more CD11c−CD206+ (M2) macrophages than
HFD mice, resulting in a predominance of the hepatic M2 vs. M1 mac-
rophage population. Glucoraphanin also caused an M2-dominant pheno-
typic shift of macrophages in eWAT. HFD-induced metabolic
endotoxemia, driven by gut-microbiota-derived lipopolysaccharide
(LPS), causes chronic inflammation. Although plasma LPS and LPS
binding protein (LBP) levels were markedly higher in HFD mice than
in mice fed normal chow, glucoraphanin markedly diminished the plas-
ma levels of both markers. Moreover, the weight-reducing and insulin-
sensitizing effects of glucoraphanin were abolished in HFD-fed Nrf2
knockout mice, indicating that the anti-obesity effect of glucoraphanin
was Nrf2-dependnent.
Conclusion:Glucoraphanin-mediated activation of Nrf2 alleviated HFD-
induced obesity and metabolic endotoxemia, thereby attenuating chronic
inflammation in the liver and WAT and improving whole-body insulin
resistance in mice.
Supported by: MEXT, Japan
Disclosure:T. Ota: None.
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A limonene-derivative from Sudachi peel activates sirt1 and im-
proves lipid and glucose metabolism in high fat diet-fed mice
L. Miyamoto1, H. Aihara1, W. Xu1, M. Jin1,2, Y. Tomida1, T. Yamaoka1,
N. Tanaka2, Y. Ikeda3, T. Tamaki3, Y. Kashiwada2, K. Tsuchiya1;
1Medical Pharmacology, Inst. of Biomedical Sciences, The University of
Tokushima Graduate School, 2Dept. of Pharmacognosy, Institute of
Biomedical Sciences, Graduate School of Tokushima University, 3Dept.
of Pharmacology, Institute of Biomedical Sciences, Graduate School of
Tokushima University, Japan.

Background and aims: Sudachi (Citrus Sudachi) is a small sour citrus,
and it is quite a typical seasoning for roast as well as raw fish in
Japanese cuisine. Interestingly, it grows exclusively in Tokushima re-
gion of Japan, and Sudachi is a unique specialty of Tokushima prefec-
ture. Recently our collaborators reported that administration of freeze-
dried peel of Sudachi decreases serum triglyceride (TG) levels in obese
human subjects. Thus we aimed to determine active components from
Sudachi peel in the current study. Here we reports identification of the
active ingredient to ameliorate lipid and glucose metabolism which are
possibly dependent on sirt1.

Diabetologia (2016) 59 (Suppl 1):S1–S581 S317



Materials and methods: The effects of crude Sudachi peel were evalu-
ated in Zucker diabetic fatty (ZDF) rats. Hexane-extract of Sudachi peel
was fractionated by silica gel column and subjected to a screening using
C2C12 myotubes by an index of intracellular TG content. The positive
fractions were further purified by octadecylsilyl column. Activities of the
compound were evaluated in high fat diet-fed male ddY mice as well as
C2C12 cells.
Results: Serum TG level of ZDF rats was improved by daily administra-
tion of the freeze-dried Sudachi peel. It extended lifespan of ZDF rats
without changing body weights. Stimulation by crude Sudachi peel re-
duced TG levels in cultured C2C12myotubes as well. Thus we conducted
the cell-based screening and found a limonene-derivative as an active
compound affecting intracellular lipid content from Sudachi peel. The
TG-lowering effects of the compound was sensitive to nicotinamide, a
sirt1 inhibitor, and stimulation by this molecule increased sirt1 expression
levels in a dose-responsive manner in the C2C12 cells. Phosphorylation
and expression levels of AMPK alpha subunit were also increased by
exposure to the limonene-derivative, which were inhibited by nicotin-
amide. In high fat diet-fed mice, repetitive administration of the com-
pound for 10 days improved glucose tolerance, fatty liver, serum TG
and cholesterol to the same levels as those of healthy mice with increase
in sirt1 activities in the gastrocnemius muscle and liver.
Conclusion: We successfully identified at least one limonene-related
compound, which can ameliorate lipid and glucose metabolism in vivo
as well as in cultured cells. The metabolic effects of the compound should
be mediated by activation of sirt1-AMPK pathway. The sirt1 activation is
supposed to be principally due to upregulation of the expression levels.
Repetitive administration of the compound might stretch the lifespan
through sirt1 activation, though it remains to be determined. In conclu-
sion, we identified a limonene-derivative which ameliorates metabolism
in cultured cells and in vivo with increase in the activities and expression
levels of sirt1 which should be involved in the metabolic action. It will be
a novel lead compound for drug discovery which regulates metabolic
homeostasis by modulating sirt1 expression levels.
Disclosure:L. Miyamoto: None.
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Beneficial effects of lobeglitazone on white adipose tissue inflamma-
tion and brown adipocyte differentiation in db/db mice
B.-S. Cha1, E. Han1, G. Kim1, S. Kim1, J.-Y. Lee1, Y.-H. Lee1, B.-W.
Lee1, E. Kang1, C. Ahn1, D. Kim2;
1Yonsei University College ofMedicine, 2Hanyang University College of
Medicine, Seoul, Republic of Korea.

Background and aims: Lobeglitazone, a novel thiazolidinedione (TZD)-
based activator of peroxisome proliferator-activated receptor gamma
(PPARr), has been recently approved for the treatment of type 2 diabetes
mellitus (T2DM) in Korea.
Materials and methods: We investigated effect of lobeglitazone on ad-
ipose tissues (AT) in db/db mice. Seven-week-old male db/db mice were
randomly assigned to two groups with (1)vehicle-treated (N=8), and
(2)lobeglitazone-treated groups (N=8). Lobeglitazone (1mg/kg) was in-
traperitoneally injected daily for 20 weeks.
Results: Lobeglitazone treatment of 20 weeks increased the body weight
by 15% than vehicle group (P=0.002). While the mean random glucose
level at 20 weeks was 416.5 mg/dL in the vehicle group, lobeglitazone
treatment significantly lowered it from 1 week after treatment and de-
creased it further by the mean value of 72.0 mg/dL at 20 weeks.
Whereas epididymal AT mass was significantly decreased, subcutaneous
AT mass was increased in lobeglitazone-treated group. We measured the
adipocytes’ size and found that lobeglitazone resulted in smaller adipo-
cytes in both epididymal and subcutaneous AT (both Ps<0.001). Using
flow cytometry, the CD11c-positive M1 macrophages and CD206-
positive M2macrophages in the epididymal fat tissue exhibited decreased
M1-to-M2 ratio by lobeglitazone treatment. Furthermore, in

lobeglitazone-treated group, interscapular brown AT mass was signifi-
cantly increased (P<0.001), and it also clearly visualized by Positron
Emission Tomography -Computed Tomography (PET-CT) compared to
vehicle group. In immortalized brown preadipocytes, lobeglitazone treat-
ment further promoted expression of the uncoupling protein 1 (UCP1)
and significantly activated a central thermogenic factor interferon regula-
tory factor-4 (IRF-4) compared to treatment of pioglitazone or
rosiglitazone, even in the absence of the normally required hormonal
induction cocktail.
Conclusion: These findings point towards a beneficial role of
lobeglitazone treatment in white AT inflammation and biology as well
as glycemic control in db/db mice. To our knowledge, we for the first
time observed the induction of brown adipocyte differentiation by
lobeglitazone in db/db mice.
Disclosure:B. Cha: None.
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Obesity and type 2 diabetes alters the immune properties of human
adipose derived stem cells
C. Serena1,2, N. Keiran1,2, V. Ceperuelo-Mallafré1,2, M. Ejarque1,2, K.
Roche1,2, C. Nuñez-Roa1,2, J. Vendrell1,2, S. Fernandez-Veledo1,2;
1Unitat de Recerca, Health Institute Pere Virgili, Tarragona, 2CIBER de
Diabetes y EnfermedadesMetabólicas Asociadas (CIBERDEM),Madrid,
Spain.

Background and aims: Adipose tissue-derived stem cells (ASCs) are
proposed as an alternative stem cell source to bone marrow-derived cells
for immune cell therapy. However, microenvironmental factors may con-
tribute to the functionality of the stem cell population in human adipose
tissue (AT). Once viewed as an energy storage depot, AT is now consid-
ered as a bona fide immune organ, at the crossroads between metabolism
and immunity. Besides adipocytes, AT contains various immune cells
involved in adaptive (B and T lymphocytes) and innate (macrophages)
immunity. Indeed, AT-resident lymphocytes and macrophages might play
a key role in the etiopathogenesis of obesity. Accordingly, ASCs not only
participate in the turnover of mature adipocytes in humans (ca. 10% per
year), but they also possess immunoregulatory properties that might have
an important yet unknown pathophysiological function. Analogous to
other mesenchymal stem cells (MSCs), human ASCs might be recruited
to sites of tissue damage where they could regenerate new tissues and
repair the defects. Our previous study revealed that obesity determines the
stem cell population within adipose tissue. We hypothesized that the fat
depot in addition to the donor phenotype controls the immunomodulatory
capacity of ASCs.
Materials and methods: Focusing on obesity and type 2 diabetes (T2D)
as metabolic disorders which might affect the immune response of ASCs,
we compared the inflammatory response of ASCs isolated from subcuta-
neous and visceral AT from age-matched donors (lean n=4, body mass
index [BMI] 21.98±1.9; obese n=4BMI 33.1±2.1 and T2D n=4BMI 35.3
±1.5).
Results: Obese but remarkably T2D-derived ASCs showed increased
expression of inflammatory markers, activation of the NLRP3
inflammasome and higher migration, invasion and phagocytosis capaci-
ties than those derived from lean donors. Remarkably, ASCs derived from
obese and T2D subjects exhibited a reduction in typical immunosuppres-
sive activities attributed to stem cells. Accordingly, obese and T2D-ASCs
were less effective in suppressing Tcell and B cell proliferation, activating
the M2macrophage phenotype as well as in increasing TGF-B1 secretion
than lean-derived ASCs.
Conclusion: Overall, these data indicate that the metabolic phenotype of
the donor compromises the immunomodulatory properties of ASCs, par-
ticularly in cells derived from visceral AT. These results are relevant not
only for understanding the physiology of ASCs in terms of cell-based
therapies but also for their role as key regulators of the immune response.
Supported by: PI15/00143; PI14/00228; SAF2012-36186; CB07708/
0012
Disclosure:C. Serena: None.
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Essential role of fat tissue PIKfyve in systemic glucose homeostasis
and insulin sensitivity revealed through pikfyve disruption by two
adipocyte promoters driving Cre
A. Shisheva, D. Sbrissa, K. Delvecchio, O.C. Ikonomov;
Physiology, Wayne State University School of Medicine, Detroit, USA.

Background and aims:We have previously demonstrated that systemic
deficiency of PIKfyve, the evolutionarily conserved phosphoinositide

kinase synthesizing cellular PtdIns5P and PtdIns(3,5)P2 and implicated
in insulin signaling, causes early embryonic death in mice. By contrast,
mice with muscle-specific pikfyve disruption have normal lifespan but
exhibit early-age whole-body glucose intolerance and muscle insulin re-
sistance, thus, establishing the key role of muscle PIKfyve in glucose
homeostasis. Fat and muscle tissues control postprandial glucose clear-
ance through different mechanisms, raising questions as to whether adi-
pose pikfyve disruption will also trigger whole-bodymetabolic abnormal-
ities and, if so, what the mechanism might be.
Materials and methods: To answer these questions, we have generated
two new transgenic mouse lines with adipose tissue disruption of pikfyve
by crossing our PIKfyvefl/fl mice with mice expressing Cre recombinase
under the adipose-specific fatty acid binding protein 4 (aP2) or
adiponectin (Aq) promoter. Glucose and insulin tolerance tests (GTT
and ITT) were performed after injecting glucose and insulin, respectively,
and subsequent glucose measurements in mouse-tail blood at different
time intervals. Adipose tissue akt phosphorylation was measured by im-
munoblotting subsequent to insulin or saline intraperitoneal injections in
14 h fasting Aq-Cre-PIKfyvefl/fl or control fl/fl mice. Lipolysis was mea-
sured in freshly isolated fat cells. Plasma concentration of free fatty acids
and adiponectin were measured by a commercial kit and immunoblotting
with anti-adiponectin antibodies, respectively. PIKfyve protein levels
were assessed in different tissues by western blotting with anti-PIKfyve
antibodies.
Results: Both PIKfyvefl/fl,aP2-Cre+ and PIKfyvefl/fl,Aq-Cre+ mice
were born at the expected Mendelian ratio. They were ostensibly normal,
healthy and fertile with growth curves for body weight and a life span
similar to those of littermate PIKfyvefl/fl brothers and sisters up to >10
months of age.Western blotting revealed that PIKfyve protein levels were
selectively decreased by ~50-80% in fat pads of both male and female
PIKfyvefl/fl,aP2-Cre+ or PIKfyvefl/fl,Aq-Cre mice vs. corresponding
PIKfyvefl/fl littermates. Both aP2-Cre-PIKfyvefl/fl and Aq-Cre-
PIKfyvefl/fl mice exhibited severely dysregulated glucose homeostasis
and systemic insulin sensitivity as judged by the area under the curve
during GTT and ITT. These abnormalities stemmed in part from acceler-
ated fat-cell lipolysis and elevated serum FFA, but not from altered
adiponectin secretion that remained similar in mutant and control mice.
Adipose tissue was severely insulin resistant as judged by the profound
reduction of Akt activation in response to intraperitoneal injection of
insulin in Aq-Cre-PIKfyvefl/fl mice, consistent with the requirement of
adipose PIKfyve and its lipid products for efficient Akt phosphorylation
by insulin. Reduced ability of insulin to restrain beta-adrenergic receptor-
activated lipolysis in Aq-Cre-PIKfyvefl/fl fat cells was also evident.
Conclusion:Our data identify for the first time that adipose tissue pikfyve
plays a key role in the mechanisms regulating whole-body glucose ho-
meostasis and adipose tissue insulin sensitivity, and reveal an unexpected
role of adipose pikfyve in the mechanisms regulating fat tissue triglycer-
ide storage.
Supported by: NIH ADA
Disclosure:A. Shisheva: None.
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Early perivascular adipose tissue dysfunction impairs insulin in-
duced vasodilation via JNK2
F.P.M. Hoevenaars1, R.I. Meijer2, V.W.M. Van Hinsbergh1, J.S.
Yudkin2,3, E.H. Serné2, Y.M. Smulders2, E.C. Eringa1;
1Physiology, VUmc, 2Internal Medicine, VUmc, Amsterdam,
Netherlands, 3Medicine, University College London, UK.

Background and aims: In obese humans insulin induced vasodilation
and skeletal muscle perfusion are reduced due to changes in perivascular
adipose tissue. We hypothesized that a short term western diet (WD)
impairs insulin-induced vasodilatation via changes in PVAT, and that
infiltration of circulating JNK2 expressing cells in PVAT is involved in
this process.
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Materials and methods: A two week WD or chow intervention was
applied to male C57BL/6J mice after transplantation with c-Jun N-termi-
nal kinase isoform 2 (JNK2) JNK2+/+ or JNK2-/- bone marrow.
Resistance arteries were isolated for ex-vivo vasoreactivity assay.
Insulin sensitivity was assessed using a euglycemic hyperinsulinemic
clamp in combination with microvascular perfusion imaging. RNA was
isolated fromPVAT, epididymal and subcutaneous adipose tissue for qRT-
PCR of target genes.
Results:Here, we show that two weeks ofWD blunts the ability of PVAT
to induce insulin-induced vasodilation in an ex vivo vasoreactivity assay.
In contrast, exposure of resistance arteries to PVAT from WD JNK2-/-
bone marrow transplanted C57BL6 mice restores vasodilation. Deletion
of JNK2 in bone marrow salvages the vasodilator phenotype of PVAT
during WD exposure. In vivo, insulin sensitivity was partially recovered
in WD JNK2-/- bone marrow transplanted C57BL6 mice to chow
JNK2+/+ levels. In addition, WD alone blunts insulin induced muscle
perfusion compared to an increase in perfusion in chow fed mice. While
the JNK2 deletion in PVAT prevents this perfusion problem in WD fed
mice. Furthermore we assessed whether JNK2 in hematopoietic cells is
directly involved in in obesity induced inflammation of different adipose
tissue depots. We found that there was no difference in mRNA expression
of inflammatory genes Tnfα, Il1β, Il6, or Pias1 in PVAT, epididymal or
subcutaneous adipose tissue depots. However, pro- inflammatory mono-
cyte gene F4/80 and adipokine Leptin were increased in PVAT by WD
while increase was prevented by JNK2 deletion. Increase of fat mas and
obesity associated protein (Fto) in WD-JNK2-/- mice suggests PVAT
remodeling.
Conclusion: Impaired muscle perfusion in WD without signs of inflam-
mation in PVAT is caused by PVAT dysfunction via infiltration of JNK2
positive cells from the bone marrow into PVAT. This results in a change of
PVAT composition which is responsible for the changed vasoreactivity.
Supported by: NWO VIDI grant
Disclosure:F.P.M. Hoevenaars: None.
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The novel FAHFA lipids synthesised by human adipose tissue are
related to adipose cell GLUT4, lipogenesis and improved
adipogenesis
A. Hammarstedt1, I. Syed2, S. Gogg1, B. Eliasson1, A. Saghatelian3,
B.B. Kahn2, U. Smith1;
1Medicine, Gothenburg, Sweden, 2Medicine, Boston, 3Salk Institute for
Biological Studies, La Jolla, USA.

Background and aims: Adipose tissue dysfunction, associated with hy-
pertrophic obesity and low levels of the insulin-regulated glucose trans-
porter GLUT4 in the adipose cells, is an important contributor to systemic
insulin resistance and associated complications including Type 2 diabetes
(T2D). Recently, a novel class of endogenous lipids, branched fatty-acid
esters of hydroxy-fatty acids (FAHFAs), was discovered. A subfamily of
FAHFAs, palmitic acid esters of hydroxystearic acids (PAHSAs), was
shown to have anti-diabetic and anti-inflammatory effects in mouse
models and to be reduced in insulin-resistant humans. Synthesis of these
lipids is regulated by GLUT4-associated glucose uptake in the adipose
tissue, activation of ChREBP and enhanced de novo lipogenesis as shown
in mouse models. The aim of the present study was to investigate if
markers of adipose tissue dysfunction, i.e., adipocyte hypertrophy, low
adipose cell GLUT4 and markers of impaired adipogenesis, are related to
PAHSA levels in human subjects. In addition, we examined if PAHSAs
regulate adipocyte differentiation.
Materials and methods: Serum and adipose tissue biopsies from met-
abolically well-characterized human subjects were analysis for
PAHSA and markers of adipose tissue dysfunction. 3T3-L1 pre-adi-
pocytes were used for adipocyte differentiation studies. Statistical
analyses were performed using Wilcoxon non-parametric test and
Spearman correlation.

Results:We found that adipose cell GLUT4 protein expression is reduced
in insulin-resistant subjects and correlates with systemic insulin sensitivity
(R=0.40, p=0.009). We also found adipose cell GLUT4 levels to be pos-
itively correlated to adipogenic genes; PPARγ, C/EBPα and adiponectin.
Thus, GLUT4 is a good marker of local and systemic insulin sensitivity
and fully functional, non-dysregulated adipose cells. Furthermore, adi-
pose cell GLUT4 expression is closely correlated with mRNA levels of
two central enzymes for de novo lipogenesis ACACA (R=0.77, p<0.001)
and FASN (R=0.73, p<0.001), both known to be regulated by ChREBP.
These results confirm the close link between GLUT4 protein, glucose
uptake and lipogenesis also in human adipose cells. Furthermore, we
found adipose cell GLUT4 protein levels to be strongly and positively
correlated with adipose tissue levels of 5-, 9-, 10-, 12/13- and total-
PAHSA (R=0.74, p=0.006) indicating that high levels of GLUT4 and
glucose uptake regulate PAHSA production, degradation or release from
human adipose tissue. In addition, we found adipocyte cell size, a marker
of hypertrophic obesity and dysregulated adipose tissue, to be inversely
related to adipose tissue levels of all PAHSA isomers measured including
total-PAHSAs (R=-0.84, p=0.001). We also showed that PAHSAs im-
prove preadipocyte differentiation through a mechanism not involving
direct activation of PPARγ.
Conclusion: The discovery of FAHFAs and our current results provide
novel insights into positive effects of secreted adipokines and why a
dysfunctional and hypertrophic adipose tissue is associated with insulin
resistance and risk of T2D.We conclude that adipose tissue dysfunction is
related to reduced levels of GLUT4 and reduced production and secretion
of the novel PAHSAs. Further studies are under way to understand the
synthetic and degradative pathways and biological functions of these
novel lipids.
Supported by: WM Lundgren
Disclosure:A. Hammarstedt: None.
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Skeletal muscle-specific expression of DGKδ protects against diet-
induced obesity through metabolic crosstalk with adipose tissue
M.L. Borg1, L.Q. Jiang2, L.S. Lundell1, J. Massart2, T.D.C. Barbosa1, M.
Björnholm2, A.V. Chibalin2, J.R. Zierath1,2;
1Department of Physiology and Pharmacology, 2Department of
Molecular Medicine and Surgery, Karolinska Institutet, Stockholm,
Sweden.

Background and aims: Diacylglycerol (DAG) is a precursor for the
formation of triacylglycerides and phospholipids, and acts as a second
messenger molecule. DAG can be phosphorylated to phosphatidic acid
by diacylglycerol kinases (DGKs), a family of kinases with 10 different
isoforms, all with heterogeneous tissue distribution. We have previously
shown that DGKδ deficiency increased diacylglycerol content, reduced
peripheral insulin sensitivity, and led to age-dependent obesity. Here we
tested the hypothesis that increased skeletal muscle DGKδ abundance will
protect against diet-induced obesity (DIO) and insulin resistance.
Materials and methods: Skeletal muscle-specific DGKδ transgenic
(MLC-DGKδ Tg) and wild-type (WT) male mice were fed chow or high
fat diet for 12 weeks. Body composition was assessed using magnetic
resonance imaging. Intraperitoneal glucose tolerance tests were per-
formed. Fatty acid oxidation and glucose uptake was determined in iso-
lated extensor digitorum longus (EDL) muscle. Basal and noradrenaline-
stimulated lipolysis was assessed in adipose tissue. Cell culture experi-
ments were performed in 3T3-L1 adipocytes exposed to serum from
either MLC-DGKδ Tg or WT mice. Statistical analysis was performed
using either a two-way ANOVAwith Bonferroni post-test, or Student’s t-
test where appropriate.
Results: Body weight and fat mass was reduced and glucose tolerance
was enhanced in chow-fed MLC-DGKδ Tg mice. Importantly, MLC-
DGKδ Tg mice were protected against the development of obesity and
glucose intolerance when challenged with a high fat diet. Fatty acid
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oxidation and glucose uptake was unaltered in isolated EDL muscle from
MLC-DGKδ Tg mice. However, basal and noradrenaline-stimulated li-
polysis was increased in gonadal fat from MLC-DGKδ Tg mice.
Furthermore, mRNA expression of the adrenoceptor beta 1, 2 and 3 was
increased in gonadal fat from DIO MLC-DGKδ Tg mice. These results
suggest skeletal muscle overexpression of DGKδ promotes tissue cross-
talk with adipose tissue presumably via a skeletal muscle derived factor
that increases the sensitivity of adipose tissue to adrenaline stimulation. In
support of such a mechanism, in vitro experiments revealed conditioned
media containing serum fromMLC-DGKδ Tg mice increased lipolysis in
3T3-L1 adipocytes.
Conclusion: Overexpression of DGKδ in skeletal muscle plays an im-
portant role in whole body energy homeostasis by preventing DIO and
glucose intolerance. Moreover, skeletal muscle overexpression of DGKδ
promotes tissue cross-talk with adipose tissue presumably via a skeletal
muscle derived factor that increases the sensitivity of adipose tissue to
catecholamine stimulation. Future research is now aimed at identifying
the nature of this factor and mechanisms for skeletal muscle-adipose
tissue cross-talk on glucose and lipid metabolism.
Supported by: European Research Council Ideas Program (ICEBERG,
ERC-2008-AdG23285)
Disclosure:M.L. Borg: None.
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Changes in the metabolic gene NRIP1 expression in response to
weight loss and exercise
Y. De Marinis1, J. Sun1, A. Untermann2, B. Wulff Kampmann2, P.
Bompada1, M. Ridderstrale2;
1Dept of Clincal Sciences Malmö, Sweden, 2Steno Diabetes Center,
Copenhagen, Denmark.

Background and aims:Nuclear receptor interacting protein 1 (NRIP1) is
an important regulator of energy expenditure. Here we investigated
changes in NRIP1 gene expression in adipose tissue and skeletal muscles;
and protein levels in serum in response to weight loss and exercise.
Materials and methods: NRIP1 expression in subcutaneous adipose tis-
sue biopsies was measured in 14 obese adults subjected to a 3-month
weight loss (WL) followed by 6-month weight maintenance (WM) inter-
vention. NRIP1 protein level wasmeasured in the serum of 113 patients. To
investigate the changes in NRIP1 expression in response to exercise, we
also analysed skeletal muscle transcriptome from database GSE59088.
Results: In obese subjects, we observed significantly increased NRIP1
mRNA levels after WL compared to baseline, which remained to be
elevated after WM. Gas chromatography-mass spectrometry metabolo-
mics analysis revealed positive association between NRIP1 expression
and HDL cholesterol and glycine levels; and negative association with
triglycerides, BMI, fat mass, and waist circumference. In the serum of
non-obese subjects, males (n=42) have 3-fold higher NRIP1 than the
females (n=71), which is negatively associated with BMI, waist-hip ratio,
acute myocardial infarction, age, etc. In skeletal muscle, NRIP1 expres-
sion increased 80% in the sedentary rest group and ~25% in the strength
training group compared to before sessions; while no changes in the
endurance training group. Furthermore, NRIP1 expression became sensi-
tive to insulin stimulation during a euglycemic clamp after sedentary
living, whereas re-training led to decreased NRIP1 levels.
Conclusion: These observations imply that expression of NRIP1, a sup-
pressor of mitochondrial function, is elevated in states characterized by
low energy demand, either due to lack of surplus energy (after weight
loss), or under non-oxidative conditions (resistance training). During en-
durance training where the major energy comes from oxidative metabo-
lism of carbohydrate and lipid, NRIP1 expression is suppressed to ensure
high energy output. NRIP1 may therefore serve as an important marker
and target for various interventions.
Supported by: Swedish Research Council
Disclosure:Y. De Marinis: None.
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ASCs from obese environment are more resistant to apoptosis: a
potential role of survivin
V. Ceperuelo-Mallafre1,2, M. Ejarque1,2, C. Serena1,2, N. Keiran1,2, C.
Núñez-Roa1,2, K. Roche1,2, J. Vendrell1,2, S. Fernández-Veledo1,2;
1Hospital Universitari de Tarragona Joan XXIII-Institut d´Investigació
Sanitària Pere Virgili, Tarragona, 2CIBER de Diabetes y Enfermedades
Metabólicas Asociadas (CIBERDEM)-Instituto de Salud Carlos III,
Madrid, Spain.

Background and aims: Adult adipose tissue (AT) contains a pool of
abundant multipotent stem cells, designated as adipose-derived stem cells
(ASCs) that are able to replicate as undifferentiated cells, and to develop
as mature adipocytes. Current available information indicates that ASCs
are important players in the dynamics of AT remodeling, an ongoing
process that is dysregulated in obesity. Thus, obesity appears to be linked
to defective cellular turnover and remodeling of AT. The size of the pro-
genitor´s cell compartment is governed by the balance between self-
renewal (i.e. proliferation) and cell loss (apoptosis). We have recently
shown that ASCs from obese patients have enhanced proliferation capac-
ity; however, their sensitivity to apoptosis is unknown. The aim of this
work is to study the sensitivity of ASCs to apoptosis and to gain insight
into the molecular players involved.
Materials and methods: ASCs were isolated from subcutaneous adipose
tissue of lean and obese subjects. Serum was also collected. Apoptosis was
measured using annexin-propidium iodide staining by flow cytometry.
Gene and protein expression were assessed by qPCR, WB and ELISA.
Recombinant adenovirus was used to perform overexpression studies.
Results: The profiling of several anti- and pro-apoptotic proteins showed
increased levels of survivin, a member of the IAP family of antiapoptotic
proteins, in both AT and ASCs from obese individuals. Accordingly,
serum survivin levels were enhanced in obese patients and survivin se-
cretion was higher in conditioned media from obese ASCs compared to
those isolated from lean subjects. Additionally, inflammatory stimuli such
as conditioned media from M1 macrophages, enhanced survivin expres-
sion in ASCs from lean patients. Increased levels of survivin in obese
context correlate with higher protein stability, lower levels of protein
ubiquitinization and lesser mir-203 expression (a direct upstream negative
regulator of survivin) in obese ASCs compared to their lean counterparts.
Remarkably, survivin promoter was more methylated, turning into de-
creased mRNA levels as a possible counteracting mechanism to such
large amount of protein and secretion. Apoptotic stimulus, such as leptin
and hypoxia, induced apoptosis in ASCs from lean but not from obese
donors. More interestingly, adenovirally overexpression of survivin in
lean ASCs mimicked the apoptosis-resistant phenotype of obese ASCs.
Conclusion:ASCs from obese environment are more resistant to apopto-
sis and survivin appears to play a key role. These results uncover that an
obese environment could promote the stem cell niche.
Supported by: SAF2012-36186; PI14/00228; CB07708/0012;
PI15/00143
Disclosure:V. Ceperuelo-Mallafre: None.

677
Stem cells isolated from adipose tissue of obese subjects show differ-
ent methylation patterns that compromise their biological functions
S. Fernandez-Veledo1, M. Ejarque1, C. Serena1, N. Keiran1, C. Nuñez-
Roa1, K. Roche1, J.M. Gimble2, J. Vendrell1;
1Pere Virgili Health Research Institute-University Hospital Joan XXIII,
Tarragona, Spain, 2Tulane University School of Medicine and LaCell
LLC, New Orleans, USA.

Background and aims:Human adipose derived mesenchymal stem cells
(hASCs) are progenitor cells that are part of a structural component of the
stroma surrounding mature adipocytes and maintain tissue homeostasis.
Available information indicates that hASCs are important players in the
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metabolic dynamics of the adipose tissue (AT) participating in the devel-
opment of obesity and related comorbidities. We have proved that AT
from obese individuals contains a dysfunctional population of hASCs.
In this sense, we hypothesize that the hostile environment associated with
obesity (as inflammation and hypoxia) could be the underlying cause of
the defective properties of AT-resident stem cells through epigenetic
modifications
Materials and methods: We isolated hASCs from subcutaneous (SAT)
adipose tissue of lean (BMI 20-24,9 Kg/m2; N=6) and obese (BMI 30-
34,9 Kg/m2; N=6) subjects. gDNAwas extracted from all hASCs and its
mature adipocytes descendants (mAd-hASCs). An Infinium Human
Methylation 450 Bead Chip was performed for epigenome-wide associa-
tion studies (a total of 4 comparisons were completed (lean vs obese
hASCs, lean hASCs vs lean mAd-hASCs, obese hASCs vs obese mAd-
hASCs, lean vs obese mAd-hASCs). Gene expression of some affected
genes were also validated by qPCR. Functional studies were also
performed.
Results: Differentially DNA methylation profiles exist due to the obese
environment in the hASCs niche (650 significant differentially methylat-
ed regions (DMR)) and these differences diminish in mature adipocytes
(206 DMR). We showed that DNA methylation is quite static during the
transition from stem to the fully mature adipocyte, and most of the differ-
ences observed are due to the obese phenotype in the hASCs niche.
Interestingly, most of these changes are located in transcribed regions,
which have also been actively correlated with gene expression. Gene
Ontology analysis revealed adipogenesis, inflammation and migration
as the biological functions most significantly represented among the
DMR identified in the hASCs niche. Specifically, TBX15, a transcription
factor of the T-box family of genes involved in adipogenic differentiation
and mitochondrial metabolism, is differentially methylated in 13 DMRs
in obese hASCs. We confirmed that TBX15 down-methylation found in
hASCs isolated from obese donors compared to those isolated from lean
subjects correlates with an increase in mRNA expression, which may
contribute to the phenotype of obese hASCs.
Conclusion: Our study reveals that methylation status is significantly
modified in an obese environment supporting hASCs dysfunction as a
key regulatory event in obesity.
Supported by:MINECO (PI14/00228, SAF2012-36186, PI15/00143) and
CIBERDEM (CB07708/0012)
Disclosure:S. Fernandez-Veledo: None.

PS 057 Fatty acids: long and short
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The free fatty acid receptor GPR84: A new player in glucose toler-
ance and mitochondrial function?
M.K. Montgomery1, A.E. Brandon2, L. O’Reilly2, B. Osborne3, C.E.
Fiveash3, S.H. Brown4, N.J. Smith5, T.W. Mitchell4, T.J. Biden2, G.J.
Cooney2,6, N. Turner3;
1Department of Physiology, Monash University, Clayton, 2Diabetes and
MetabolismDivision, Garvan Institute ofMedical Research, 3Department
of Pharmacology, University of New South Wales, Sydney, 4School of
Health Sciences, University of Wollongong, 5Molecular Cardiology
Program, Victor Chang Cardiac Research Institute, 6Charles Perkins
Centre, University of Sydney, Sydney, Australia.

Background and aims: Free fatty acid receptors, such as GPR40 and
GPR120, have been recognized as important mediators of favourable
metabolic effects on insulin secretion, inflammation and glucose uptake.
Here we describe a potential new player involved in the regulation of
glucose tolerance and mitochondrial function, the G-protein coupled re-
ceptor GPR84. GPR84 is a medium-chain fatty acid (MCFA; C8-C14)
receptor that was originally thought to be expressed only in immune cells.
However, our new data suggest that GPR84 is also abundantly expressed
in skeletal muscle. We previously showed that mice and rats fed a MCFA
diet (based on coconut oil) were partially protected from lipid-induced
glucose intolerance and insulin resistance, when compared to animals fed
a lard-based high-fat diet (enriched in long-chain fatty acids). This study
aimed to determine if GPR84 was involved in potentiating those benefi-
cial metabolic effects.
Materials and methods: Global GPR84 knockout (KO) and wild type
(WT) male mice were fed either a low-fat control diet, a lard-based high-
fat diet or a MCFA-enriched high-fat diet for 8 weeks. Following the
feeding period, various metabolic parameters were investigated including
obesity, glucose tolerance, oxidative stress and mitochondrial oxidative
metabolism.
Results: The MCFA diet and lard diet led to increased fat deposition
that was independent of genotype. WT mice fed the MCFA diet
showed protection from lipid-induced glucose intolerance compared
to the lard diet but this protection was completely lost in KO mice
(iAUCWT: C 222.1±66.0, MCFA 345.3±36.6, lard 543.2±109.2; KO:
C 266.3±27.7, MCFA 470.9±69.8, lard 406.7±86.2). In addition,
GPR84 KO mice fed the MCFA diet exhibited a substantial impair-
ment in mitochondrial function in skeletal muscle. Mitochondrial
respiration was decreased while mitochondrial superoxide generation
was increased in muscle of MCFA-fed KO mice (state 3 respiration
with succinate: WT 127.4±33.7, KO 88.5±16.9 nmol/min/mg protein;
superoxide generation: WT 460.1±71.1, KO 638.5±99.8 pmol/min/
mg protein). Higher superoxide generation in MCFA-fed KO mice
was accompanied by higher oxidative damage, suggesting an overall
increase in oxidative stress in muscle of MCFA-fed GPR84 KO mice.
Interestingly, decreased mitochondrial respiration was observed de-
spite an increase in overall muscle mitochondrial content (determined
as protein content of the mitochondrial membrane protein VDAC,
mitochondrial/nuclear DNA copy number, and citrate synthase activ-
ity). The disconnect between an increase in mitochondrial content but
a decrease in mitochondrial function is potentially due to defects in
autophagic removal of mitochondria leading to accumulation of ‘de-
fective’ mitochondria.
Conclusion: The results suggest that theMCFA receptor GPR84 plays an
important role in glucose tolerance, potentially via the regulation of mi-
tochondrial health and function in skeletal muscle.
Supported by: National Health and Medical Research Council Australia
Disclosure:M.K. Montgomery: None.
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The nuclear receptor FXR decreases murine enteroendocrine L cell
response to gut microbiota metabolites, the short chain fatty acids
S. Ducastel, V. Touche, M.-S. Trabelsi, B. Staels, S. Lestavel;
Univ. Lille, Inserm, CHULille, Institut Pasteur de Lille, U1011- EGID, France.

Background and aims: Diabetes mellitus involves many metabolic dis-
orders including a decrease in incretin effect. One of the incretine hor-
mones, Glucagon-Like Peptide-1 (GLP-1) is produced and secreted by
enteroendocrine L cells which represent 1% of the intestinal epithelial
cells. We have recently shown that nuclear receptor Farnesoid X
Receptor (FXR) activation in enteroendocrine L cells decreases glucose-
induced ChREBP-dependant proglucagon gene transcription. By
inhibiting glycolysis pathway, FXR also decreases glucose-induced
GLP-1 secretion. The aim of this study is to investigate the role of FXR
in the L cell response to other GLP-1 secretagogues and especially to
short chain fatty acids (SCFA) that are metabolites produced by the gut
microbiota by fermentation of non digestible polysaccharides. Indeed, in
addition to their contribution of 5 to 10% of the daily energetic resources,
SCFA are also signalling molecules as they bind to the transmembrane
receptor GPR43/FFAR2, thereby promoting GLP-1 secretion by L cells.
Materials and methods: FXR was activated in vitro in the murine cell
line GLUTag and in vivo in C57Bl6/J mice by the synthetic agonist
GW4064. GLP-1 secretion tests (ELISA) in response to Butyrate, one
of the SCFA, were performed in vitro in GLUTag and ex vivo on murine
colonic explants. GPR43 mRNA levels were evaluated by qPCR in colon
from mice treated with GW4064, KO FXR mice and mice treated with
colesevelam, a bile acid sequestrant, which display a drastic down regu-
lation of FXR transcriptional activity.
Results: FXR activation decreases GLP-1 secretion in response to buty-
rate both in vitro in GLUTag and ex vivo in mouse colonic explants. In
parallel, FXR activation decreases GPR43 mRNA levels. As a mirror
effect, FXR KO mice and colesevelam treated mice exhibit an increased
GPR43 mRNA level in colon.
Conclusion: FXR activation decreases GPR43 expression and L cell
capacity to respond to SCFA in terms of GLP-1 secretion. Disregulation
of FXR seems to be a good way to increase L cell capacity to respond to
glucose and to gut microbiota metabolites.
Disclosure:S. Ducastel: None.

680
Impaired adipose tissue lipid storage, but not altered lipolysis, con-
tributes to elevated levels of free fatty acids in type 2 diabetes
M.J. Pereira1, S. Skrtic2,3, P. Katsogiannos1, N. Abrahamsson1, C.O.
Sidibeh1, S. Dahgam2, M. Månsson2, U. Risérus4, J. Kullberg5, J.W.
Eriksson1;
1Department of Medical Sciences, Uppsala University, 2AstraZeneca
R&D, Mölndal, 3Department of Endocrinology, Institute of Medicine,
Sahlgrenska Academy, Gothenburg University, 4Clinical Nutrition and
Metabolism, Department of Public Health and Caring Sciences,
5Radiology, Dept of Surgical Sciences, Uppsala University, Sweden.

Background and aims: Elevated levels of circulating free fatty acids
(FFA) mediate many adverse metabolic effects including insulin resis-
tance and beta cell failure. We aimed to elucidate adipose tissue (AT)
mechanisms related to FFA metabolism in type 2 diabetes (T2D).
Materials and methods: 20 control and 20 metformin-treated T2D
(HbA1c 6.6 ± 0.3%, mean±SD) subjects were matched for gender
(10M/10F), age (58 ± 11 vs 58 ± 9 y) and BMI (30.8 ± 4.6 vs 30.7 ±
4.9 kg/m2). In vivo lipolysis was assessed during a 3 h-OGTTwith plas-
ma glycerol and FFA levels. MRI was performed for body fat measure-
ments. Subcutaneous AT samples were obtained by abdominal needle
biopsies in fasting and 90 min post-OGTT to measure mRNA and me-
tabolite levels of factors related with lipolysis and lipid storage. In vitro
lipolysis was measured in fasting isolated adipocytes.

Results: Plasma FFA levels during the OGTT where higher (30% for
AUC, p=0.005) in T2D than in control subjects, but plasma glycerol
AUC did not differ. Adipocyte lipolysis in vitro (glycerol release) was
similar, for basal, isoproterenol-stimulated ± insulin conditions. This sug-
gests normal AT lipolysis regulation. In multivariate analyses, HbA1c,
visceral AT volume and males were significantly associated with FFA
AUC in T2D. Expression in AT of genes involved in lipid storage
(DGAT1, DGAT2, FABP4, FASN, PC, PDHA1 and PPARG, P<0.05)
were significantly reduced in T2D compared with control subjects, but
no difference was seen for genes involved in lipolysis. T2D had signifi-
cantly elevated markers of beta-oxidation, 2-hydroxybutyrate (1.4-fold,
p<0.01) and 3-hydroxybutyrate (1.5-fold, p<0.05) in plasma, but not in
AT. OGTT decreased 3-hydroxybutyrate (80-90%, p<0.01), a broad range
of acyl carnitines (eg decanoylcarnitine, 40-60%, p<0.001) and 3-
hydroxy fatty acids (eg 3-hydroxyoctanoate, 50-60%, p<0.001) in plasma
of both controls and T2D subjects, which is consistent with decreased
lipolysis and beta-oxidation. However, 3-hydroxybutyrate and 3-
hydroxy fatty acids remained elevated (about 2-fold, p<001) in the obese
T2D group compared with the obese control group in the post-OGTT
period. The % of molecular species of unsaturated fatty acids including
diacylglycerols (eg DG20:3n6, 1.9 fold, p<0.05), triacylglycerols (eg
TG20:3n6, 2.1-fold, p<0.01), cholesterol esters (eg CE18:3n3, 2.1-fold,
p<0.01), phosphatidylcholines (eg PC20:3n6, 1.6-fold, p<0.001) and
sphingomyelins (eg SM22:1, 1.5-fold, p<0.01) were increased in the AT
of obese T2D compared with the obese control following OGTT.
Surprisingly, this may provide an anti-inflammatory component to the
AT environment after nutritional challenge in obese T2D.
Conclusion: In conclusion, glycemic control, visceral adiposity and gen-
der (male) contribute to elevated plasma FFA in T2D. Underlying mech-
anisms may include impaired FFA re-esterification or lipogenesis but not
lipolysis regulation in AT.
Supported by: AstraZeneca R&D, EXODIAB, ALF, the SW Diabetes
Found and the Ernfors Found
Disclosure:M.J. Pereira: Employment/Consultancy; SS, SD, MM
employed by AstraZeneca R&D. Grants; JWE, giving grant from
AstraZeneca R&D. Honorarium; JEW, AstraZeneca R&D lecture hono-
rarium. Stock/Shareholding; MM, SS AstraZeneca share holder.

681
Fatty acid trafficking in familial partial lipodystrophy: discovery of a
new pathological pathway for the generation of non-esterified fatty
acids
F. Karpe1, V. Lambadiari2, G.D. Tan1, S.M. Humphreys1, L. Hodson1;
1Oxford Centre for Diabetes, UK, 2Second Dept of Internal Medicine,
Attikon University General Hospital, Athens, Greece.

Background and aims: Familial partial lipodystrophy of Dunnigan-
Kobberling type is invariably associated with extreme insulin resistance
and often with early presentation of type 2 diabetes. Patients with this
condition have high plasma concentrations of non-esterified fatty acids
(NEFA). Plasma NEFA concentrations are normally determined by the
release rate from adipose tissue and in light of the relative absence of
major fat depots in this condition, the high NEFA concentrations are
paradoxical. In this physiological study we are investigating the origins
of NEFA in patients with the Dunnigan-Kobberling syndrome.
Materials and methods: Five patient with verified mutations in the
LMNA gene and age, sex and abdominal fat mass-matched healthy con-
trols were studied. In order to assess the regional adipose tissue NEFA
release rate we established arterio-venous blood sampling across the sub-
cutaneous abdominal and femoral tissue.We traced endogenous NEFA by
a constant infusion of 2H2-palmitate and exogenous fatty acids by includ-
ing U-13C-palmitate in a mixed meal. Blood samples were taken in the
fasted state and after intake of the meal for 6 hours.
Results: Despite the absence of noticeable subcutaneous fat in the legs,
the patients showed extraction of plasma triglycerides across the
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subcutaneous tissue of the leg. However, there we clear signs of that the
fatty acids were not appropriately stored - the spillover fraction of fatty
acids from chylomicrons (13C) was drastically higher in patients than
control. Also, the accumulation of 2H2-palmitate in the NEFA fraction
increased with time (by 100%, p<0.01), indicating continuous spillover of
fatty acids from VLDL.
Conclusion: This study demonstrates a novel and pathological pathway
for NEFA release into the systemic circulation in patients with familial
pa r t i a l l i podys t r ophy, wh i ch cou ld pa r t l y exp l a i n th e
hypertriglyceridaemia and severe insulin resistance seen in this condition.
It also emphasises the important role of lower body fat in normal fatty acid
trafficking.
Supported by: British Heart Foundation
Disclosure:F. Karpe: None.

682
Targeted metabolomics study on bile acid profiles in db/db mice and
their wild type littermates
C. Chen1,2, B. Hu2, T. Wu3, H. Jiang2;
1Chongqing Medical University, 2Huazhong University of Science and
Technology, Wuhan, China, 3University of Adelaide, Australia.

Background and aims:Bile acids are known to be associated with type 2
diabetes. Hence, the bile acid profiles in type 2 diabetes are valuable
information for the understanding of pathogenesis and discovery of po-
tential biomarkers.
Materials and methods: A LC-MS/MS based targeted metabolomics
approach was applied to determine 25 bile acids in plasmic, urinary and
fecal samples collected from db/db mice and their wild type (wt) litter-
mates from age Week 6 to Week 19. OPLS-DA and Kruskal-Wallis tests
were used to compare the differences between the two groups, and
pairwise correlations among the bile acids were calculated to show their
associations.
Results: (1) 13 out of the 25 bile acids were readily detected in plasma
samples, while 7 out of the 25 bile acids were readily detected in urine and
feces samples, respectively. (2) Bile acid concentrations varied notably
interindividually and temporally. (3) Bile acid profiles in all sample types
displayed discriminating trends between the db/db and wt groups. (4)
Among the detected bile acids, the plasmic CDCA, DCA, HDCA, TCA
and TCDCA concentrations of db/db mice were significantly higher than
the wt mice; urinary CA/creatinine and CDCA/creatinine values were
higher in db/db group, while DCA/creatinine and HDCA/creatinine
values were lower in db/db group; and fecal CA, DCA, HDCA, UDCA
concentrations were higher, whereas 12-oxoCDCA concentration was
lower in db/db group compared with the controls. (5) In plasma, the
concentrations of taurine-conjugated bile acids were more closely associ-
ated with the other taurine-conjugated bile acids, and vice versa for the
unconjugated bile acids; the seven bile acids readily detected in urine and
feces, respectively, displayed the same phenomenon. (6) Additional real-
time RT-PCR tests revealed that the transcription of hepatic gene Cyp7b1
was downregulated and Hsd3b7 upregulated in db/db mice.
Conclusion: Bile acid profile is significantly altered in db/db mice, asso-
ciated with modulated hepatic gene transcription. This suggests bile acids
are promising targets for the discovery of type 2 diabetes biomarkers.
Supported by: China Postdoctoral Science Foundation
Disclosure:C. Chen: None.
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Insulin directly regulates clock gene expression in the insulin-
dependent tissues in vivo and in vitro
N.N. Rudovich1, O. Pivovarova1, J. Mazuch2, S. Wendt2, N. Tuvia2, M.
Kruse1, V.J. Nikiforova3, V. Murahovschi1, A. Erban4, A. Mosig5, C.
Sticht6, Ö. Gögebakan1, L. Willmitzer3, A. Kramer2, A.F. Pfeiffer1;
1Clinical Nutrition, DIFE Potsdam-Rehbrücke, Nuthetal, 2Laboratory of
Chronobiology, Charité University Medicine, Berlin, , 3Department of
Molecular Physiology, Max Planck Institute of Molecular Plant
Physiology, Potsdam-Golm, 4Department of Applied Metabolome
Analysis, Max Planck Institute of Molecular Plant Physiology,
Potsdam-Golm, 5Molecular Hemostaseology, Friedrich-Schiller-
University of Jena, 6Center for Medical Research (ZMF), University of
Mannheim, Germany.

Background and aims:Action and secretion of insulin, a major hormon-
al regulator of metabolism in the body, are both on circadian control. Here
we tested hypothesis that insulin may regulate circadian clocks directly or
via metabolic-induced changes.
Materials and methods:We conducted a gene-metabolites network sup-
ported analyse of human adipose tissue biopsies from obese subjects
during hyperinsulinemic-euglycemic clamp (EC) experiments and control
saline infusion (CS). Using bioluminescence assays of cell/tissue cultures
received from PER2::LUC knockin mice and the culture of primary hu-
man adipocytes transfected with PER2 Lenti-reporter-Luciferase vector
we tested the effect of insulin on clock genes in vitro.
Results: Expression levels of five of eighteen clock genes were changed
in EC and closely connected to insulin in the EC network. Period circa-
dian protein homolog 2 (PER2) gene was included in the CS network but
it was disintegrated from the molecular information exchange in the EC
network, suggesting that insulin regulates its expression. In the next step,
we observed the up-regulation of PER2 gene expression by insulin in the
adipocytes derived from human mesenchymal stem cells in vitro. Using
bioluminescence assays of cell/tissue cultures received from PER2::LUC
knockin mice we confirmed insulin effects on clock gene expression in
adipose tissue and hepatocytes but not in macrophages and lungs. In the
culture of transfected primary adipocytes the increase of PER2 oscilla-
tions amplitude was observed after treatment with 100nM insulin and
150 μl of human serum from euglacemic clamp experiments.
Conclusion: Our results demonstrate that insulin directly regulates clock
gene expression in the insulin-dependent tissues in vivo and in vitro. This
data contribute to the further understanding the complexity of the inter-
play between circadian clock and metabolism.
Clinical Trial Registration Number: NCT00774488
Supported by: DFG and DAAD
Disclosure: N.N. Rudovich: Grants; German Science Foundation (DFG
Grant Pf164/021002I and German Academic Exchange Service.
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Demonstration of a day-night rhythm in skeletalmuscle oxidative capacity
D. van Moorsel1,2, J. Hansen1, B. Havekes2,1, F.A.J. Scheer3, J.A.
Jörgensen1, J. Hoeks1, H. Duez4, P. Lefebvre4, N.C. Schaper2, M.K.C.
Hesselink1, B. Staels4, P. Schrauwen1;
1Department of Human Biology andHumanMovement Sciences, Center,
2Department of Internal Medicine, Division of Endocrinology, Maastricht
UniversityMedical Center, Netherlands, 3Division of Sleep and Circadian
Disorders, Brigham and Women’s Hospital; and Division of Sleep
Medicine, Harvard Medical School, Boston, USA, 4Inserm UMR1011,
Univ Lille, EGID, Institut Pasteur de France.

Background and aims: A disturbed day-night rhythm is associated
with obesity and type 2 diabetes mellitus (T2DM). Experimental
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mouse and cell studies revealed that the molecular clock is causally
linked to mitochondrial function. In skeletal muscle, mitochondrial
dysfunction is associated with the development of T2DM. Thus,
mitochondrial dysfunction may be the link between disturbances
in day-night rhythm and insulin resistance. Therefore, the aim of
this study was to examine the existence of a day-night rhythm in
skeletal muscle oxidative capacity in humans. In addition, we are
the first to show the presence of a functioning core molecular clock
in human skeletal muscle.
Materials and methods: Twelve healthy young male subjects (22.2 ±
2.3 years) with a normal day-night rhythm were subjected to stan-
dardized meals (based on energy requirements) and physical activity.
Five biopsies were taken sequentially from the quadriceps muscle,
interspaced by 5 hours and at least 4h post-prandially. We deter-
mined oxidative capacity (using high-resolution respirometry), mi-
tochondrial copy number and protein abundance along with mRNA
expression of core molecular clock genes. In parallel, we measured
whole-body energy expenditure by indirect calorimetry and core-
body temperature by an ingested telemetric pill. Variation over time
was analyzed by repeated measures ANOVA.
Results: Core body temperature was lower during the early night,
confirming a normal day-night rhythm. Skeletal muscle oxidative
capacity demonstrated a robust day-night rhythm, with a significant
time effect in ADP-stimulated respiration (state 3 MO, state 3 MOG
and state 3 MOGS, p<0.05). Respiration was lowest at 1PM and
highest at 11PM (state 3 MOGS: 80.6 ± 4.0 vs. 95.8 ± 4.7
pmol/mg/s, figure 1). Interestingly, the fluctuation in mitochondrial
function was also observed in whole-body energy expenditure, with
peak energy expenditure at 11PM and lowest energy expenditure at
4AM (p<0.001, figure 1). In skeletal muscle, BMAL1 exhibited a
robust sinusoidal rhythm with highest mRNA expression at 1PM
while PER2 demonstrated peak expression at 8AM. Mitochondrial
copy number and protein appeared stable throughout the 24-hour
period.
Conclusion: We demonstrate for the first time the presence of a
molecular clock rhythm in human skeletal muscle. Moreover, we
demonstrate the presence of a profound day-night rhythm in human
skeletal muscle oxidative capacity. Peak oxidative capacity and
highest resting energy expenditure coincide at the end of the active
phase.

Clinical Trial Registration Number: clinicaltrials.gov NCT02261168
Supported by: NWO TOP Grant
Disclosure:D. van Moorsel: None.

685
Fatty acid-induced cross-talk between internal clock genes and insu-
lin sensitivity in skeletal muscle cells
N.J. Pillon, L. Sardón Puig, A. Krook, J.R. Zierath;
Physiology and Pharmacology, Karolinska Institutet, Stockholm,
Sweden.

Background and aims: Circadian rhythms occur in all species and mod-
ulate fundamental physiological processes. Day-night cycles align the
phase of circadian rhythms to earth rotation, but most cells of the body
follow an endogenous circadian clock independent of light exposure.
Disruption of circadian cycles is associated with metabolic imbalance,
and leads to increased risk of type 2 diabetes in individuals working night
shifts. This suggests that alterations in circadian rhythms could contribute
to the worldwide epidemic of metabolic syndrome, but the pathophysio-
logical mechanisms are poorly understood. Skeletal muscle is engaged in
locomotor activity, and glucose uptake and metabolism in this tissue are
exquisitely regulated by insulin-independent contractile activity. Skeletal
muscle is indeed the major determinant of post-prandial glycaemia and
whole-body insulin sensitivity. But surprisingly little is known about the
cross-talk between glucose/lipid metabolism and the internal clock in
skeletal muscle and subsequent impact on whole body insulin sensitivity.
The aim of this study is to determine if and how metabolic challenges
impair the skeletal muscle internal clock leading to disturbances in glu-
cose and fatty acid metabolism.
Materials and methods: Primary skeletal muscle cells were isolated
from human biopsies. Satellite cells were grown and differentiated into
myotubes by serum depletion. Muscle cells were synchronized using
dexamethasone shock (200 nM, 1h) and exposed to 0.2 mM of palmitate
(PA), oleate (OL) or a combination of both for up to 64h following syn-
chronization. Samples were collected every 4-8h for RNA or protein
extraction followed by qPCR and Western blot for the analysis of gene
expression and signalling pathways.
Results: Primary skeletal muscle cells exhibit a circadian rhythm
(period~24h) on the expression of several genes of the clock machinery
(REVERB, CLOCK, PER1/2), as well as genes involved in metabolism
and inflammation-related processes (PGC1a, IL6). Palmitate, oleate or a
combination of both reduced the amplitude of PER2 cycling while in-
creasing the amplitude of CLOCK, suggesting that fatty acids modulate
the core clock. In parallel, palmitate, but not oleate impaired insulin-
induced phosphorylation of Akt and glycogen synthesis in skeletal muscle
cells, which occurred only after 24h exposure to fatty acids and concom-
itant with the induction of clock gene disturbances.
Conclusion: Fatty acids discretely affect elements of the core clock in
skeletal muscle. Future experiments will analyse the interaction between
insulin resistance and clock impairments to decipher the cause-
consequence relationship between these two events. Identification of
pathways linking metabolic and clock disturbances could lead to new
pharmacological targets to target fatty acid-induced insulin resistance.
Supported by: Novo Nordisk Foundation Challenge Programme, MSCA-
IF to Nicolas Pillon
Disclosure: N.J. Pillon: None.

686
Congenital suprachiasmatic nucleus denervation irreversibly dis-
rupts central but not peripheral clocks regulating time-restricted
feeding-dependent energy metabolism
A. Fernández-Pérez1,2, A. Del Río1, P. De la Villa3, M. Vallejo1,2;
1Instituto de Investigaciones Biomédicas Alberto Sols, CSIC/UAM,
Madrid, Spain, 2Ciber de Diabetes y Enfermedades Metabólicas
Asociadas (Ciberdem), Madrid, Spain, 3Facultad de Medicina y
Ciencias de la Salud, Universidad de Alcalá, Madrid, Spain.

Background and aims: The hypothalamic suprachiasmatic nucleus
(SCN) is a master regulator of circadian rhythmicity by synchronizing
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metabolic activity with daily light-dark cycles. The synchronizing func-
tion of the central molecular clock, consisting of self-regulated genes
encoding transcriptional activators and repressors, is critically dependent
on light-dependent stimuli reaching the SCN directly from the retina. In
turn, the SCN translates this information to entrain molecular clocks in
peripheral organs, which are essential to adapt metabolic activity to cir-
cadian variation. Here, we investigated the relative importance of the
input pathway relying light information to the SCN for the function of
central and peripheral clocks and for the circadian regulation of energy
metabolism.
Materials and methods: We used Pitx3-deficient Aphakia (Pitx3Ak)
mice, characterized by a congenital defect that severely disrupts eye de-
velopment, as well as control C57BL/6. Mice were maintained under 12
hour light-dark cycles (lights on from 8 am to 8 pm). Electroretinogram
recordings were used to test eye function. Expression of clock genes was
determined by quantitative RT-PCR, and energymetabolismwas assessed
by indirect calorimetry.
Results: Electroretinogram recordings showed that Pitx3Ak mice were
completely unresponsive to light. Neural tracing experiments indicated
the SCN of these mice do not receive inrvation from retinohypothalamic
axons, which do not project beyond the optic chiasm. Indirect calorimetry
revealed that, contrary to control mice, Pitx3Ak lacked cyclic day-night
oscillations in oxygen consumption, energy expenditure, CO2 production
and respiratory exchange ratio. Expression levels of clock genes in the
SCN and the liver of control mice, including Per1, Per2, Bmal1 and Clock
showed night-day oscillations, but in Pitx3Ak mice they were reduced
and showed no significant day-night variation. Time-restricted-feeding
(TRF) allowing Pitx3Ak mice access to food only during the night result-
ed in the partial restoration of circadian rhythmicity in energy metabolism
and expression of liver clock genes, but no change was observed in the
expression of SCN clock genes.
Conclusion: Our data show that congenital eye defects preventing the
relay of light-dependent information to the SCN result in permanent de-
fects in the expression of clock genes in the SCN. In addition, our results
indicate that clock genes in peripheral tissues retain an autonomous ca-
pacity to be entrained by external stimuli in the absence of SCN-
dependent activity.
Supported by: MINECO (BFU2014- 52149-R) and CIBERDEM
Disclosure:A. Fernández-Pérez: None.
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Effects of ghrelin on the expression of clock genes in gastric tissue: a
possible mechanism of altered food: anticipatory activity
K. Hara1, Y. Tajiri1, Y. Sakai2, H. Mifune2, M. Kojima3, K. Yamada1;
1Endocrinology and Metabolism, 2Institute of Animal Experimentation,
3Kurume University School of Medicine Molecular Genetics, Life
Science Institute, Japan.

Background and aims: Altered food anticipatory response has been
implicated as a mechanism underlying eating disorders and obesity. The
activity is driven by meal-entrained clock genes that are independent of
the suprachiasmatic nuclei. It was reported that gastric oxyntic cells
coexpress ghrelin and the circadian clock proteins Per1 and Per2, and
act as meal-entrainable circadian clocks. Thus there may be crosstalk
between ghrelin production and clock gene expression in the stomach.
Although diurnal rhythm of plasma ghrelin is regulated by the internal
clocks, the role of ghrelin in the regulation of clock gene expression
remains to be determined. In this study we assessed the effect of ghrelin
on the expression of clock genes in gastric tissue using ghrelin knockout
(GKO) mice.
Materials and methods: All mice were maintained under specific-
pathogen-free conditions with a regular light cycle of 12 h light/12 h
darkness. Locomotor activity (ACT) and food intake (FI) were measured
in real time by feeding behavior analyzing system for mice (MFD-RQ,
Shinfactory Co.). Plasma active ghrelin concentration was assayed by

RIA. Clock gene expression in the stomach was measured by quantitative
RT-PCR.
Results: Plasma levels of ghrelin showed a peak at the end of the light
phase (ZT12) in 16-week-old C57BL/6 mice fed a standard chow (CD).
However, in mice fed high-fat diet (HFD; 60 kcal% fat) for 12 weeks, the
peak was shifted to ZT8 and rather showed nadir at ZT12.The diurnal
pattern of ACTand FI were disrupted in HFDmice which consumed 31%
of the food in light phase while CD mice consumed only 6% in light
phase. To test the hypothesis that altered diurnal pattern of plasma ghrelin
may affect the rhythm of the internal clock, next we assessed the effect of
ghrelin per se on the expression of clock genes. Per1, Per2, Cry1 andCry2
genes showed obvious circadian rhythmicity in gastric tissue of wild type
mice. In gastric tissue of GKO mice, the rhythm of the clock genes was
delayed by 1.9, 0.8, 0.9, and 2.4 h, respectively. An intraperitoneal injec-
tion of GHRP6, a ghrelin agonist, at a dose of 2 mg/kg at ZT10 resulted in
the up-regulation of the clock genes at ZT12.
Conclusion: It has been reported that the diurnal variation of ghrelin was
regulated not only by food ingestion but also by the internal clock in the
stomach. In this study we found that ghrelin conversely modulates the
expression of clock genes in gastric tissue. The elevation of plasma ghrel-
in at the end of light phase was likely associated with the increase in
Per1/2 and Cry1/2 expressions in the beginning of dark phase.
Interestingly, ghrelin upregulated the expression of the clock genes when
injected at the end of light phase. These observations suggest that ghrelin
per se plays a role in the entrainment of the gastric clock genes to meal
time. Thus decreased plasma ghrelin levels at the beginning of active
phase in obese individuals may be associated with the alteration of eating
behaviour. Furthermore, high fat diet and night eating often observed in
obese subjects may disrupt the gastric clock through the impairment of
ghrelin rhythm, leading to persistent eating disorder and the exacerbation
of obesity.
Disclosure:K. Hara: None.
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The role of 17-beta-estradiol and estrogen receptors on glucose ho-
meostasis in malnourishment mice
M.García-Arévalo, E. Lorza-Gil, N.C. Leite, J.F. Vettorazzi, J.M. Costa-
Júnior, P.C. Borck, A.C. Boschero, E.M. Carneiro;
Instituto de Biologia- UNICAMP, Campinas, Brazil.

Background and aims: Malnourishment mice show low insulin plasma
level and a reduced insulin secretion. To maintain the normal glucose ho-
meostasis, these animals increased insulin sensitivity on peripheral tissues.
Estrogen receptors (ERs) are implicated in insulin secretion and biosynthe-
sis, as well as, insulin sensitivity. The aim of this study was to verify the role
of ER and estradiol upon glycemic control of male malnourished mice.
Materials and methods: Post-weaned Swiss male mice were fed with
normoprotein diet (14%, NP) or low protein diet (6%, LP) protein diet
during 8 weeks. We characterized the malnourishment phenotype through
analyses of the body weight, insulin, protein and albumin plasma levels.
We analyzed the gene expression and protein content of estrogen receptor
(ER) in the liver, adipose tissue, skeletal muscle and pancreatic islets. We
measured the effect of 10μg/Kg of E2 on the insulin sensitivity with a
hyperinsulinemic-euglycemic clamp assay, and also, the effect of 1nM
estradiol (E2) on in-vitro glucose stimulated insulin secretion (GSIS).
Data are expressed as mean ± SEM and statistical significance was deter-
mined using two-tailed T-test.
Results: Low protein diet (6%) induced the malnourishment phenotype,
indicated by a lower body weight (control: 40.43±3.9g; LP: 35.83±1.99g;
p-value:0.0001), lower plasma levels of protein (control: 5.61±0.23g/dL;
LP: 4.86±0. 19g/dL; p-value:0.02), albumin (control: 2.16±0.07g/dL; LP:
1.92±0.07g/dL; p-value:0.02) and insulin (control: 2.94±0.51ng/mL;
LP:1.20±0.18ng/mL; p-value:0.002) compared with the control group.
The analysis of estrogen receptor gene expression showed, in liver, a
down regulation of ERα and an up regulation of ERβ in LP animals; a
decreased expression in both isoforms in adipose tissue; and a higher
expression of both receptors in muscle. In pancreatic islets, ERα was
increased in LP mice but ERβ did not change. The protein content of
estrogen receptors did not show changes in any tissues in LP animals
compared with control. The stimulation with 10μg/Kg of E2 in a
hyperinsulinemic-euglycemic clamp showed a statistically significant in-
crease in glucose infusion rate in LP group compared with control (basal
phase: control 0.57±0.08mL/min; LP 0.89±0.1mL/min; p-
value:0.005).This date indicates increased insulin sensitivity in LP mice.
GSIS was increased when islets from LP animals were stimulated with
10nM E2 in low and intermedia glucose concentration compared with
control group (2.8mM glucose: control: 0.54ng/mL·ng protein-1; LP:
1.17ng/mL·ng protein-1; 8.3mM glucose: control:1.45ng/mL·ng protein-
1; LP: 2.88ng/mL·ng protein-1; 16.6mM glucose: control: 3.36ng/mL·ng
protein-1; LP: 4.01ng/mL·ng protein-1); these changes were statistically
significant (p-value:0.04).
Conclusion:We conclude that the effects of steroid hormone augmented
insulin secretion and action in malnourishment mice may be through
mechanisms independent of ER protein express.
Supported by: FAPESP CEPID-OCRC
Disclosure:M. García-Arévalo: None.

689
Amelioration of oral glucose tolerance by neuromedin U is actually
due to a blockade of gastric emptying
A.-C. Jarry, F. Cluzeaud, N. Merah, A. Bado, J. Le Beyec, M. Le Gall;
INSERM, Paris, France.#

Background and aims: The gut and brain peptide neuromedin U (NmU)
is reported to decrease food intake and body weight, and to improve oral

glucose tolerance. These anorexigenic and incretin properties make NmU
a promising candidate for the treatment of obesity and diabetes. However
and in contradiction with previous observations, NmU was recently pre-
sented as a “decretin” hormone able to decrease insulin secretion during a
long-lasting period of starvation in mice. Thus, the underlying mecha-
nisms of NmU contribution to glucose homeostasis still need to be
clarified.
Materials and methods:We used C57Bl6 mice fed a standard chow diet
(CD) or a high fat diet (HFD) for 12 weeks to investigate the evolution of
NmU sensitivity and intestinal secretion of NmU during the setting of
obesity. Oral (OGTT) and intraperitoneal (IPGTT) glucose tolerance tests,
insulin secretion in response to oral glucose and insulin sensitivity were
measured after an intraperitoneal injection of NmU or PBS. [14]-C-glu-
cose uptake in isolated intestinal loops in presence or absence of NmU
was assessed. Gastric retention of a phenol red gavage and total intestinal
transit time were also evaluated in presence or not of NmU. Results are
expressed as mean ± SEM and were analyzed with non-parametric statis-
tical tests.
Results: In CDmice, OGTT-induced rise of glycemia was prevented by a
single intraperitoneal injection of NmU. Unexpectedly, in these condi-
tions glucose-induced insulin secretion was also prevented by NmU in-
jection. On the contrary, IPGTT was not modified and insulin sensitivity
was lightly ameliorated by intraperitoneal injection of NmU (AUC 0-
150min - 4% vs PBS treated mice; P<0.05). In addition, intestinal glucose
uptake was barely reduced by NmU (-17% P<0.05 vs PBS). Actually,
intraperitoneal injection of NmU blocked gastric emptying (19% vs 79%
in PBS treated mice P< 0.0001) and increased intestinal transit time
(+150% vs PBS P< 0.05). HFD fed mice displayed a 2-fold decrease of
intestinal NmU mRNA (P<0.05 vs CD mice). In addition, despite oral
glucose intolerance, NmU still prevented OGTT-induced rise of glycemia
in diet-induced obese mice.
Conclusion: These data demonstrate that a single intraperitoneal injection
of NmU strongly delays gastric emptying, reduces intestinal absorption of
nutrients and indirectly improves oral glucose tolerance. This effect could
also contribute to the anorexigenic effect of Nmu. In obese mice, accel-
erated gastric emptying is known to contribute to satiety defect and we
show that NmU production is decreased suggesting an implication of
NmU in the setting of obesity.
Disclosure:A. Jarry: None.

690
Deficiency in catechol-o-methyltransferase is linked to a disruption of
glucose homeostasis in mice
K. Kanasaki, M. Kanasaki, D. Koya;
Diabetes & Endocrinology, Kanazawa Medical University, Kahoku,
Ishikawa, Japan.

Background and aims: 2-methoxyestradiol (2-ME), an estrogen metab-
olite generated via catechol-o-methyltransferase (COMT), exerts diverse
biological functions. Lower enzymatic human SNPs of COMT have been
associated with hypertension, preeclampsia and obesity in diabetic indi-
viduals. Here we found that COMT deficiency is associated with glucose
tolerance defects in high fat diet (HFD) fed or in pregnant mice, and 2-ME
replacement could be the potential strategy to combat such COMT
deficiency-associated metabolic defects.
Materials and methods: Eight-week-old male C57/B6 mice were ob-
tained from CLEA Japan, Inc. (Tokyo, Japan). The mice were fed with a
control diet or HFD starting at 8 weeks of age. The metabolic status and
histological/biochemical evaluations were performed at 2 or 10 weeks
after the initiation of indicated diet. For the 2-week protocol, metformin
(250 mg/kgBW/day: intraperitoneal), Ro41-0960 (25 mg/kgBW/day:
subcutaneous) or 2-ME (10 ng/day: subcutaneous) were injected into
the mice after the initiation of indicated diet. The interval of the drug or
molecules was 1 week. For the 10-week protocol, 2-ME was injected at
week 6 following the initiation of the indicated diet. 2-ME intervention
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was performed during the last 4 weeks. For in vitro experiment, we uti-
lized MIN-6 beta cell line.
Results: COMT protein suppression in the liver of HFD mice was asso-
ciated with glucose tolerance defects, whereas a COMT-inhibitor or
COMTsiRNA-mediated COMTsuppression in HFD fed mice exacerbat-
ed such glucose intolerance. 2-ME intervention displayed a remarkable
amelioration of these defects. 2-ME also ameliorated glucose tolerance
defects in pregnant mice with COMT inhibitor treatment. Such beneficial
effects of 2-ME on glucose tolerance were associated with an induction of
AMPK phosphorylation in both the liver and also in islet cells. Metformin
restored COMT protein levels in the liver, andmetformin-inducedAMPK
phosphorylation in the liver was abolished by COMT inhibitor treatment.
Interestingly, the amelioration in glucose tolerance by 2-ME was associ-
ated with biphasic insulin secretion in a disease condition-dependent man-
ner, [the amelioration of insulin resistance (long term HFD and COMT
inhibitor-treated pregnant mice), or the induction of insulin secretion]. 2-
ME-induced insulin secretion was associated with the activation of
AMPK, phosphorylation of PDX-1, and the suppression of MST-1 in
MIN-6 cells.
Conclusion: These results suggest that COMT is essential enzyme to
keep homeostasis of plasma glucose level in both HFD fed and pregnant
mice. 2-ME is a potential endogenous anti-diabetic candidate molecule
via diverse mechanisms.
Supported by: JSPS 24590189, 23790381, 23790381, 25282028,
25670414
Disclosure: K. Kanasaki: Employment/Consultancy; KK is under the
consultancy agreement with Boehringer Ingelheim. Grants; Japan
Society for the Promotion of Science, Daiichi-Sankyo Foundation of
Life Science, Ono Medical Research Foundation, Takeda Science
Foundation, Novo Nordisk Insulin Research Foundation, Banyu Life
Science Foundation International, Boehringer Ingelheim, Tanabe-
Mitsubishi, Ono Pharmasuetical. Honorarium; Boehringer Ingelheim,,
Eli Lilly, Sanofi, Dainippon-Sumitomo, MSD, Asteras, Tanabe-
Mitsubishi, AstraZeneca.

691
Low carbohydrate diet impairs the glucose restoring effect of gluca-
gon in patients with type 1 diabetes
A. Ranjan1,2, S. Schmidt1,2, I. Steineck1,2, C. Damm-Frydenberg1, J.J.
Holst3,4, S. Madsbad1,4, K. Nørgaard1;
1Department of Endocrinology, Copenhagen University Hospital
Hvidovre, 2Danish Diabetes Academy, Odense, 3Department of
Biomedical Sciences, University of Copenhagen, 4Novo Nordisk
Foundation Center for Basic Metabolic Research, University of
Copenhagen, Denmark.

Background and aims: Dual-hormone closed-loop treatment with insu-
lin and glucagon reduces the risk of mild hypoglycaemia. However, the
glycaemic responses of exogenous glucagon when liver glycogen stores
are partly depleted are unknown.
This two-way crossover randomized clinical study investigated the ability
of low-dose glucagon to restore plasma glucose (PG) from mild
hypoglycaemia in patients on high (HCD) (≥250 g daily) vs low (LCD)
carbohydrate diets (≤50 g daily).
Materials and methods: Ten patients with insulin pump treated type 1
diabetes (median±SD age 48±10 years, HbA1c 6.9±2.7%, diabetes dura-
tion 22.5±7 years, and BMI 24.5±1.8 kg/m2) completed one week of
HCD and one week of LCD in random order. Each week ended with a
study visit, where fasting patients received a subcutaneous insulin bolus
estimated to induce a mild hypoglycaemia. Once PG reached ≤ 3.9
mmol/l, 100 μg glucagon was given subcutaneously, followed by a re-
peated glucagon injection of 500 μg subcutaneously two hours later.
Patients were observed for four hours after the first glucagon injection
and were measured for concentrations of glucose, glucagon and insulin.
Data presented as mean±SEM.

Results: Fasting PG (9.3±0.8 vs 8.3±0.6 mmol/l), the insulin dose (2.6
±0.3 vs 2.3±0.4 U), and the time (155±20 vs 126±14 min) to achieve
hypoglycaemia (3.5±0.1 vs 3.6±0.1 mmol/l) did not differ between
HCD and LCD (all p>0.05). The PG time course after the first glucagon
bolus differed between HCD vs LCD (repeatedmeasures ANOVA: time x
visit, p0.05) and second glucagon bolus (48.1±14 vs 44±14 min, p>0.05).
Conclusion: We conclude that LCD may impair the treatment effect of
glucagon on mild hypoglycaemia. Thus, carbohydrate intake should be
assessed when low doses of glucagon are used in open-loop and maybe
also in closed-loop settings.

Clinical Trial Registration Number: NCT02578498
Supported by: The Danish Diabetes Academy supported by Novo Nordisk
Foundation
Disclosure: A. Ranjan: Grants; The Danish Diabetes Academy support-
ed by Novo Nordisk Foundation.
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The upregulation of non-selective cation channels in isolated NPY
neurons contributes to ghrelin action
H. Hashiguchi1, Y. Nishio1, J. Bryan2;
1Department of Diabetes and Endocrinology, Kagoshima University,
Kagoshima, Japan, 2Pacific Northwest Diabetes Research Institute,
Seattle, USA.

Background and aims: Define the ionic effectors of ghrelin action in
ventromedial hypothalamic NPY neurons.
Materials and methods: Ca2+ imaging of hypothalamic neurons isolat-
ed from NPY-GFP mice was used to assess activation following ghrelin
application.
Results: Acylated ghrelin produced a sustained elevation of [Ca2+]c in
isolated NPY-GFP neurons with an EC50 of ~110 pM. Pharmacologic
studies confirm reports on the importance of the adenylate cyclase/protein
kinase A and phospholipase C/IP3 signaling pathways as activators of
AMPK following the interaction of ghrelin with the growth hormone
secretory receptor, GHS-R. Ghrelin action is unaffected by tetrodotoxin,
an antagonist of voltage-gated Na+ channels, but reducing [Na+]o sup-
presses activation implying a potential role for non-selective cation
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channels. Although SUR1/Kir6.2-type KATP channels are described in
NPY neurons in situ, diazoxide, a KATP channel agonist, elevates [Ca2+
]c mimicking the action of ghrelin, while glibenclamide, a channel antag-
onist, partially suppresses ghrelin action. The results are consistent with
their effects on SUR1/TRPM4 channels, with the identification of
TRPM4 in isolated NPY-GFP, but not NPY neurons in situ, and with
the inhibition of ghrelin action by 9-phenanthrol and flufenamic acid,
selective antagonists of TRPM4 channels. Ghrelin activation is unaffected
by known inhibitors of L- and N-type Ca2+ channels, nifedipine andω-
conotoxin, respectively. Ni2+, mibefradil, and TTA-P2 completely or
partially inhibit ghrelin action implicating T-type Ca2+ channels.
Additionally, ghrelin activation is sensitive to SNX-482, a spider toxin
selective for R-type Ca2+ channels. Nanomolar concentrations of GABA
markedly inhibit isolated NPY-GFP neurons consistent with a potential
chronic suppression of ghrelin action in vivo.
Conclusion: The results are consistent with previous studies where ghrel-
in activates isolated hypothalamic NPY neurons via multiple signaling
pathways. T- and SNX482-sensitive R-type voltage dependent Ca2+
channels are important for the response of isolated NPY-GFP neurons to
ghrelin. In view of previous reports of KATP channels in NPY neurons,
the paradoxical response to SUR1 agonists and antagonists is consistent
with the hypothesis that isolation, like other ‘traumatic’ or inflammatory
stimuli, upregulates TRPM4 which couples with SUR1 to produce non-
selective cation channels that are activated by diazoxide and inhibited by
glibenclamide. The potential for upregulation of SUR1/TRPM4 channels
in NPY neurons under pathologic, inflammatory conditions is not known.
Clinical Trial Registration Number: N/A
Supported by: NIH grant DK084242 (JB)
Disclosure:H. Hashiguchi: Grants; NIH grant DK084242 (JB).
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Liraglutide 3.0 mg reduces body weight and improves cardiometa-
bolic risk factors: SCALE obesity and prediabetes randomised, dou-
ble-blind, placebo-controlled 3-year trial
C.W. le Roux1, A. Astrup2, F. Greenway3, M. Krempf4, R. Vettor5, L.
Shapiro Manning6, S.K. Lilleøre6, K. Fujioka7;
1University College Dublin, Dublin, Ireland, 2University of Copenhagen,
Denmark, 3Louisiana State University System, Baton Rouge, USA,
4Université de Nantes, France, 5University of Padua, Italy, 6Novo
Nordisk, Søborg, Denmark, 7Scripps Clinic, La Jolla, USA.

Background and aims: Obesity and prediabetes are risk factors for de-
veloping T2DM. A 5-10% weight loss may reduce the risk of developing
T2DM. This phase 3 trial investigated effects of liraglutide 3.0 mg, as an
adjunct to diet and exercise, in delaying the onset of T2DM (primary
endpoint) over 3 years, as well as in improving body weight and cardio-
metabolic risk factors.
Materials and methods: Individuals with overweight or obesity (BMI
≥30 kg/m2 or ≥27 kg/m2 with dyslipidaemia and/or hypertension) were
advised on a 500 kcal/day deficit diet and 150 minutes/week physical
activity programme and randomised 2:1 to once-daily s.c. liraglutide
3.0 mg (n=1505) or placebo (n=749). Efficacy data are observed means,
with last observation carried forward.
Results:Baseline characteristics of the 2254 randomised individuals (mean
±SD) were: age 47.5±11.7 years, 76.0% female, body weight 107.6±21.6
kg, BMI 38.8±6.4 kg/m2. While on treatment, the time to onset of T2DM
over 3 years was 2.7 times longer with liraglutide 3.0 mg than with placebo
[95%CI 1.9;3.9], corresponding to a hazard ratio of 0.2 (p<0.0001). More
individuals regressed from prediabetes (ADA 2010 criteria) to
normoglycaemia while on treatment with liraglutide 3.0 mg vs placebo
by week 160 (66% vs 36%; odds ratio 3.6 [3.0;4.4], p<0.0001), corre-
sponding to a number needed to treat of ~3. At week 160, individuals
treated with liraglutide 3.0 mg had lost more weight (6.1%) than those
treated with placebo (1.9%) (with an estimated treatment difference
[ETD] of -4.3% [95%CI 4.9; 3.7], p<0.0001), and had a greater reduction
in mean waist circumference (ETD -3.5 cm [-4.2;-2.8], p<0.0001). Weight
loss was accompanied by reductions inmean systolic BP (ETD -2.8mmHg
[-3.8;-1.8], p<0.0001), total cholesterol (ETD -2% [-3;0], p=0.03), triglyc-
erides (ETD -6%[-9;-3], p=0.0003) and high-sensitivity C-reactive protein
(ETD 29% [-34;-23], p<0.0001), though mean pulse rate was increased
(ETD 2.0 beats/min [1.2;2.7], p<0.0001). Adverse events were reported
by 94.7% of individuals in the liraglutide 3.0 mg group vs 89.4% of those
in the placebo group, serious events by 15.1% vs 12.9%, respectively.
Gallbladder-related events (2.9 vs 1.2 events/100 patient years of observa-
tion [PYO]) and confirmed pancreatitis (0.29 vs 0.13 events/100 PYO)
were low, but more frequent with liraglutide 3.0 mg vs placebo. Two deaths
occurred in each treatment group, one of which, in the liraglutide 3.0 mg
group, was externally adjudicated as cardiovascular-related (namely, cardi-
ac arrest). Adjudicated major adverse cardiovascular events (non-fatal
myocardial infarction or stroke, cardiovascular death) were low overall
(0.19 vs 0.20 events/100 PYO).
Conclusion: With continued treatment over 3 years in individuals with
overweight or obesity and prediabetes, liraglutide 3.0 mg vs placebo, as
an adjunct to diet and exercise, was associated with lower risk of T2DM,
weight loss and improvements in cardiometabolic risk factors, which if
sustained in the long term may be associated with reduced cardiovascular
risk. No new safety issues were identified as compared with the initial 56-
week period of the trial.
Clinical Trial Registration Number: NCT01272219
Supported by: Novo Nordisk A/S
Disclosure: C.W. le Roux: Honorarium; Novo Nordisk, GI Dymanics,
Fractyl, Herbalife.
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Greater weight loss and regression to normoglycaemia, and reduced
risk of T2D, at 3 years in early weight loss responders to liraglutide
3.0 mg vs early non-responders
J.P.H. Wilding1, K. Fujioka2, F. Greenway3, D.C.W. Lau4, P. O'Neil5,
P.B. Jacobsen6, T.V. Skjøth6, S. Madsbad7;
1University of Liverpool, UK, 2Scripps Clinic, La Jolla, 3Pennington
Biomedical Research Center, Baton Rouge, USA, 4University of Calgary,
Canada, 5Medical University of South Carolina, Charleston, USA, 6Novo
Nordisk A/S, Soeborg, 7Hvidovre Hospital, Copenhagen, Denmark.

Backgroundandaims:TheSCALEObesity andPrediabetes trial randomised
adults with prediabetes and obesity (BMI ≥30 kg/m2) or overweight with
comorbidities (≥27 kg/m2; dyslipidaemia / hypertension) to liraglutide
3.0 mg (N=1505) or placebo (N=749) as adjunct to diet and exercise for 3
years. This post hoc analysis compared liraglutide 3.0 mg early responders
(ERs: ≥5% weight loss at week 16) and early non-responders (ENRs: <5%
weight loss at week 16), in keeping with EMA stopping-rule criteria.
Materials and methods: Efficacy outcomes are estimated means in ERs
(n=580) and ENRs (n=210) who completed 160 weeks of treatment. Those
developing T2D or regressing to normoglycaemia were analysed on the full
analysis set with LOCF. Safety was based on the safety analysis set (n=886
ERs, n=416 ENRs). Placebo data are shown only for proportion of ERs/ENRs.
Results: Of individuals with week 16 data, for liraglutide 3.0 mg
(n=1302) 68.0% were ERs and 32.0% ENRs; for placebo (n=640),
22.3% were ERs and 77.7% ENRs. At week 160, greater mean and
categorical weight loss and greater improvements in cardiometabolic risk
factors and patient-reported outcomes were observed in ERs to liraglutide
3.0 mg vs ENRs (Table). At week 160 0.5% of ERs and 3.2% of ENRs
had been diagnosed with T2D; 69.8% of ERs and 55.4% of ENRs had
regressed to normoglycaemia while on treatment. Adverse events (AEs)
were reported in 97.1% and 95.0% of ERs and ENRs, respectively; seri-
ous AEs in 17.7% and 12.7%; gastrointestinal AEs in 75.3% and 71.6%;
and gallbladder disorders in 6.3% and 2.2%.
Conclusion:Among individuals treated with liraglutide 3.0 mg, over 160
weeks a reduction in diagnoses of T2D and greater regression to
normoglycaemia were observed in ERs vs. ENRs while on treatment.
Among those completing 160 weeks of treatment, greater weight loss
and improvements in cardiometabolic risk factors and patient-reported
outcomes were observed in ERs vs. ENRs. Apart from gallbladder related
events, which may relate to greater weight loss in ERs, AE rates were
similar between ERs and ENRs.

Clinical Trial Registration Number: NCT01272219
Supported by: Novo Nordisk
Disclosure: J.P.H.Wilding:Grants; AstraZeneca, Bristol-Myers Squibb,
Novo Nordisk. Honorarium; AstraZeneca, Boehringer Ingelheim, Bristol-
Myers Squibb, Janssen, Merck Sharp & Dohme, Novo Nordisk, Sanofi.
Lecture/other fees; AstraZeneca, Boehringer Ingelheim, Bristol-Myers
Squibb, Janssen, Eli Lilly & Co, Novo Nordisk, Pfizer.
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The effect of liraglutide 3.0 mg for weight management on HRQoL,
as measured by SF-36: 3-year data
J.B. Bjørner1, J.H. Brett2, H.H. Meincke3, R.L. Kolotkin4;
1Department of Public Health, University of Copenhagen, Denmark,
2Novo Nordisk Inc, Plainsboro, USA, 3Novo Nordisk A/S,
Copenhagen, Denmark, 4Quality of Life Consulting PLLC, Durham,
USA.

Background and aims: Obesity has negative impacts on health-related
quality of life (HRQoL), the degree of which is dependent upon the
severity of obesity. This analysis investigated the effect of liraglutide
3.0 mg at 160 weeks, as an adjunct to diet and exercise, on HRQoL in
participants from the 3-year part of the SCALE Obesity and Prediabetes
trial with prediabetes and obesity (BMI ≥30 kg/m2) or overweight (BMI
≥27 kg/m2) with hypertension and/or dyslipidaemia.
Materials and methods: Individuals were advised on a 500 kcal/day
deficit diet and a minimum 150 min/week physical activity, and
randomised 2:1 to once-daily s.c. liraglutide 3.0 mg (n=1505) or placebo
(n=749). Physical and mental HRQoL outcomes, measured by the Short-
Form 36 v2 (SF-36) questionnaire, were assessed in participants from
countries with validated translations (73.6% of all randomised) over a
period of 160 weeks. Data are reported as observed means and estimated
treatment differences (ETD) [95% CI], derived using ANCOVA with
LOCF.
Results: Mean baseline characteristics: 77.6% female, age 47.9 years,
weight 108.2 kg, BMI 39.1 kg/m2. Compared with placebo, individuals
on liraglutide 3.0 mg had statistically significantly greater improvements
from baseline on four SF-36 subscales: physical functioning (3.50 vs
2.48; ETD 1.47 [0.78;2.16]; p<0.0001), general health (2.25 vs 1.39;
ETD 1.31 [0.54;2.08]; p<0.001), vitality (1.84 vs 1.07; ETD 0.94
[0.06;1.82]; p=0.037), and mental health (0.19 vs -0.81; ETD 1.27
[0.39;2.16]; p=0.005). No significant differences were found for four
SF-36 subscales: role physical, bodily pain, social function, and role emo-
tional. A statistically significant difference in favour of liraglutide 3.0 mg
compared with placebo was also observed for the change in the physical
component summary score (3.10 vs 2.61; ETD 0.87 [0.17;1.58]; p=0.016)
(Figure) but not for the change in the mental component summary score
(-0.46 vs -1.40; ETD 0.77 [-0.09;1.63]; p=0.078). Liraglutide 3.0 mg was
generally well tolerated.
Conclusion: Compared with placebo at 160 weeks, treatment with
liraglutide 3.0 mg in addition to diet and exercise in individuals with
prediabetes who were overweight or had obesity was associated with
significant improvements in HRQoL, with the largest treatment effect
observed on the physical functioning subscale. These results demonstrate
the benefit of combining pharmacological treatments, such as liraglutide
3.0 mg, with lifestyle intervention on HRQoL.

Clinical Trial Registration Number: NCT01272219
Supported by: Novo Nordisk
Disclosure: J.B. Bjørner: Employment/Consultancy; OptumInsight,
Novo Nordisk.
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Improvements in ‘Impact of Weight on Quality of Life-Lite’ score
with liraglutide 3.0 mg vs placebo for weight management: 3-year
data
R. Kolotkin1, L. Shapiro Manning2, H.H. Meincke2, J.B. Bjørner3;
1Quality of Life Consulting, Durham, USA, 2Novo Nordisk A/S,
Soeborg, Denmark, 3Optum, Lincoln, USA.

Background and aims: Obesity has negative impacts on health-
related quality of life (HRQoL). This analysis investigated the effect
of liraglutide 3.0 mg at 160 weeks, as an adjunct to diet and exer-
cise, on HRQoL in patients from the SCALE Obesity and
Prediabetes 3-year clinical trial with prediabetes and obesity (BMI
≥30 kg/m2) or overweight (BMI ≥27 kg/m2) with hypertension and/
or dyslipidaemia.
Materials and methods: Individuals with prediabetes and BMI ≥30
kg/m2 or ≥27 kg/m2 with hypertension and/or dyslipidaemia were
advised on a 500 kcal/day deficit diet and 150 min/week exercise
programme, and randomised 2:1 to once-daily liraglutide 3.0 mg
(n=1505) or placebo (n=749) for 160 weeks. HRQoL was assessed
in trial participants from countries with linguistically validated trans-
lations using the Impact of Weight on Quality of Life-Lite (IWQOL-
Lite) instrument. Missing post-baseline values were imputed with
LOCF.
Results: Mean baseline characteristics: 78% female, age 47.9 years,
weight 108.2 kg, BMI 39.1 kg/m2, IWQOL-Lite total score 71.7. The
liraglutide 3.0 mg group experienced greater improvements in
IWQOL-Lite total score vs placebo (at week 160: 10.96 vs 8.11;
ETD 3.35 [95% CI: 2.04; 4.66]; p<0.0001) (Figure shows mean total
scores over time). All subscales of the IWQOL-Lite were also signif-
icantly improved with liraglutide 3.0 mg vs placebo: physical func-
tion (13.19 vs 9.59; ETD 4.48 [95% CI 2.87; 6.10]; p<0.0001), self-
esteem (14.78 vs 11.82; ETD 3.53 [95% CI 1.64; 5.41]; p=0.0002),
sexual life (9.29 vs 6.16; ETD 3.35 [95% CI 1.46; 5.25]; p=0.0005),
public distress (5.99 vs 4.34; ETD 2.16 [95% CI 0.76; 3.56];
p=0.0026), work (5.87 vs 4.42; ETD 1.64 [95% CI 0.27; 3.02];
p=0.0192). Liraglutide 3.0 mg had an acceptable safety profile and
was generally well tolerated.
Conclusion: Compared with placebo at 160 weeks, treatment with
liraglutide 3.0 mg in addition to diet and exercise in individuals with
prediabetes who were overweight or had obesity was associated with
significant improvements in HRQoL. These results demonstrate the ben-
efit of combining pharmacological treatments, such as liraglutide 3.0 mg,
with diet and exercise on HRQoL.

Clinical Trial Registration Number: 01272219
Supported by: Novo Nordisk
Disclosure: R. Kolotkin: Employment/Consultancy; Orexigen, Novo
Nordisk, Eisai. Honorarium; Novo Nordisk, Janssen. Other; Duke
University: royalty fees for IWQOL-Lite.
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GLP-1 receptor agonist therapy induces a greater reduction in
glycaemic variability compared to gastric bypass in type 2 diabetic
patients
J.P. Valderas1, C. Carrasco2, C. Maiz3, F. Crovari3, C. Boza4;
1Departamento de Ciencias Médicas, Facultad de Medicina Odontología,
Universidad de Antofagasta, 2Pontificia Universidad Catolica de Chile,
3Department of Digestive Surgery, Pontificia Universidad Catolica de
Chile, 4Clinica Las Condes, Santiago, Chile.

Background and aims: A relationship between the glycemic variability
(GV) and the micro and macrovascular damage of diabetes has been
established. This could explain in part why patients with similar levels
of HbA1c have different prevalence or severity of complications. Few
studies have shown the effect of GLP-1 receptor agonist (GLP-1RA) on
GV, and no one has compared these drugs with gastric bypass (GBP). Our
aim was to evaluated the impact of GLP-1 RA (Liraglutide or
Lixisenatide) compared with Gastric Bypass (GBP) on GV in patients
with type 2 diabetes (T2D) and mild obesity.
Materials and methods: PRODIGIES is a prospective randomized con-
trolled trial of medical versus surgical treatment of diabetes in patients
with BMI < 35kg/m2 and nephropathy. We reported results in the first 9
subjects after GBP and 9 after medical treatment with GLP-1RA (MED).
A continuous subcutaneous glucose monitoring (CSGM) during 6 days
was performed before and 6 months after the interventions. The parame-
ters of GVanalyzed were standard deviation (SD) and mean amplitude of
glycemic excursions (MAGE).
Results: At baseline there were not differences in age, BMI, HbA1c,
diabetes duration, insulin use, SD and MAGE. In MED 6 patients were
on liraglutide 1.2 mg QD and 3 on lixisenatide 20 mg QD. After 6 months
the percentage of weight loss was greater in GBP compared toMED (11.6
± 4.1 vs.2.6 ± 2.5; p= 0.0001). There were not differences in Hba1c and
fasting glycaemia reduction between GBP and MED (1.5 ± 1.1 vs. 1.7 ±
1.6%; 55.7 ± 51.1 vs. 33.4 ± 47.8 mg/dl, respectively). After 6 months,
SD and MAGE had a significant reduction in GLP-1RA group, (46.2 ±
20.8 to 32.6 ± 9.2 mg/dl and 84.7 ± 29.5 to 64.5 ± 20.8 mg/dl, respec-
tively, p < 0.05). There were no significant changes in GBP group. At 6
months SD and MAGE were significant lowers in GLP-1RA group than
GBP (32,6 ± 9,2 vs. 45,7 ± 11,4 mg/dl and 64,5 ± 20,8 vs 93,9 ± 29,2 mg/
dl, respectively, p < 0.05)
Conclusion: In diabetic patients with mild obesity, GBP does not induce
improvement in GV in spite of significant reductions in HbA1c, fasting
glycemia and weight. In this group of patients, GLP-1RA therapy is able
to produce significant reduction in GV, a similar improvement of HbA1c
compared to GBP, in spite of a lower weight reduction. This suggests that
the magnitude of caloric intake does not explain our finding. The opposite
actions on gastric emptying may explain it, because the GLP-1RA delays
the gastric emptying while GBP accelerates it. The impact at long-term of
a high GV in diabetic patients with GBP on micro and macro vascular
complications it should be determined.
Clinical Trial Registration Number: NCT01974544
Supported by: FONDECYT Project N° 1120877
Disclosure: J.P. Valderas: None.
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Variations in the states of prediabetes in adolescents after a school
programme for nutritional and behavioural intervention
M. Serrano1, M. Campos2, F. Escobar Góme-Villalba1, J. Luna del
Castillo3, M. Serrano Ríos4, F. Escobar Jiménez5;
1Servicio Andaluz de Salud, 2Servicio de Endocrinología, Servicio
Andaluz de Salud, 3Universidad de Granada, Granada, 4Endocrino
Hospital Clínico, Madrid, 5Endocrino Hospital Clínico, Granada, Spain.

Background and aims: Prediabetes states represents a frequent compli-
cation associated with obesity in adolescent population. To study the
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prevalence of prediabetes, diabetes and metabolic syndrome (MS) in a
representative sample of adolescents with obesity before and after develop-
ing a school Program for Nutritional and Behavioral intervention (PNBI).
Materials andmethods: 263 high school students (127males) aged 12-16
yrs from Granada (Spain) were randomly selected to participate in PNBI
during the school year. At the beginning and end of the school year their
body mass index (BMI) and waist perimeter were determined. In addition,
we determined their body composition by impedance measurement, their
blood pressure and serum determinations of fasting plasma glucose (FPG),
cholesterol (LDL and HDL) and triglycerides. They were also surveyed to
determine their dietary habits by using a frequency test for the food con-
sumption and exercise habits. Overweight and obesity were defined accord-
ing to the criteria of Cole et al, andMS according to IDF criteria for the 10-
16 yr age group. If glucose levels exceeded 100 mg/dl in the second deter-
mination, a standard oral glucose tolerance test (OGTT) was performed.
The PNBI comprised fortnightly classes of 45 minutes duration on nutri-
tional and lifestyle recommendations for adolescents, in addition, each day,
they had a Mediterranean breakfast at school (275-350Kcal).
Results: After intervention, the prevalence of overweight decreased
among male (31.5% vs 21.3%; p< 0.001) and female (21.7% vs 14%;
p<0.001) students. The prevalence of obesity decreased in both males (7.9
vs 5.5%; p<0.001) and females (4.7% vs 3.9%; p<0.001). The PNBI
reduced the prevalence of MS from 32% to 19.7% (p<0.001). Pre-inter-
vention, 10.5% of adolescents had impaired glucose levels, 6.3% had
basal glucose intolerance and 3.83% carbohydrate intolerance. No diabe-
tes mellitus was diagnosed in any case. Post-intervention states of predi-
abetes decreased to 1.42%.
Conclusion: The PNBI decreases significantly the prevalence of over-
weight and obesity in adolescents of both sexes, and decreasing the prev-
alence of MS and prediabetes.
Disclosure:M. Serrano: None.
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Effect of exenatide on post-prandial glucose disposal, beta cell func-
tion and incretin hormones in non-diabetic obese subjects
S. Camastra1, B. Astiarraga1, A. Tura2, D. Ciociaro3, S. Frascerra1, A.
Gastaldelli3, E. Ferrannini3;
1Department of Clinical and Experimental Medicine, University of Pisa,
2Institute of Neuroscience, CNR, Padua, 3Institute of Clinical Physiology,
CNR, Pisa, Italy.

Background and aims: In diabetic patients, exenatide lowers glucose by
potentiating glucose-induced insulin release, delaying gastric emptying
and improving beta cell function. The effect of exenatide on glucose
disposal and beta cell function in non-diabetic subject is not clear. We
investigated the effect of exenatide on post-prandial glucose appearance
and lipolysis, and its effect on beta cell function and glucagon concentra-
tions in non-diabetic, morbidly obese subjects.
Materials and methods: Thirty morbidly obese non-diabetic patients
(BMI 45.2±1.1 kg/m2) were randomised to exenatide 10 μg bpd (EX,
n=15) or control (CT, n=15) for 3 months. At baseline and study end,
patients received a meal test/double tracer study (MTT) with 2H5-
glycerol (to estimate lipolysis).
Results: At 3 months, EX showed a significant reduction in body weight
(121±6 to 114±6 kg, p<0.001, vs 121±3 to 118±5 of CT). During theMTT,
mean glucose (5.7±0.2 vs 6.1±0.1 mmol/L, p<0.01) and insulin levels (295
±37 vs 392±53 pmol/L, p=0.03) decreased significantly, while beta cell
glucose sensitivity was unchanged. In EX compared to CT, the time-
course of plasma glucose, insulin, and insulin secretion showed a lower
peak at 60 min, with a rapid drop thereafter until 240 min. This pattern
was due to a reduction in the rate of oral glucose appearance in the 2nd-3rd
hr postmeal (AUC60-180min =1091 [1149] μmol/kgffm vs 2115 [777] of
CT, median [IQR], p<0.01), followed by an increase during the subsequent
3 hrs (AUC60-180min =1843 [1161] μmol/kgffm vs 1045 [873] of CT,
p=0.05), without any change in the total amount (AUC0-360min) recovered

in the systemic circulation. Likewise, endogenous glucose production
(EGP) resumed at significantly higher rates through the 2nd and 3rd hour
postmeal with EX (AUC60-180min from 321 [164] to 588 [392]
μmol/kgffm, p=0.03), the total amount of glucose release being similar over
the whole 6 hours. In EX, post-prandial glycerol Ra was slightly reduced
during the first two hours followed by an increase, but total Ra was similar
between the two groups. In EX, post-prandial incremental GIP was reduced
(AUC = 75±11 to 46±12 ng/ml, p=0.04), whilst the plasma glucagon re-
sponse was flat (incremental AUC0-180min from 774±270 to -546±161
pmol/L, p=002). Insulin sensitivity was improved in EX (413 ± 14 vs 346 ±
10 ml.min-1.m-2, p=0.003) but not in CT (347±9 vs 350±10, p=ns).
Conclusion: In obese non-diabetic subjects exenatide causes weight loss,
improvement of insulin sensitivity, decreased postprandial glycaemia and
glucagon release without changes in β-cell function. These effects are in part
consequent upon delayed oral glucose appearance in the systemic circulation.
Supported by: In part by a research grant from Lilly
Disclosure: S. Camastra: None.
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One year of treatment with dapagliflozin QD + exenatide QW in
obese adults without diabetes: results of an open-label extension
study
J.W. Eriksson1, P. Lundkvist1, C. Sjöström2, P. Katsogiannos1, M.J.
Pereira1, E. Johnsson2;
1Dept of Medical Sciences, Uppsala University, 2AstraZeneca,
Gothenburg, Sweden.

Background and aims: GLP-1 receptor agonists and SGLT-2 inhibitors
have complementary mechanisms of action, on energy intake and dispos-
al, that may deliver sustained weight loss. In the initial 24-wk phase of a
randomized, blinded, Phase 2 study, obese adults received dapagliflozin
(DAPA) QD + exenatide (EXE) QW or placebo (PBO), with significant
weight reduction, 4 kg, for DAPA+EXE vs PBO (ADA June 2016).
Weight reduction is difficult to maintain over time. The goal of this ex-
tension was to address efficacy, including durability, and tolerability of
DAPA+EXE in subjects treated continuously for 1 yr or switching from
PBO to DAPA+EXE.
Materials and methods: This study was a single center, 52-wk, open-
label extension of a 24-wk randomized double-blind study. In first 24
wks, 50 obese nondiabetic adults (age 18-70 yr; BMI 30-45 kg/m2) were
randomized 1:1 to oral DAPA 10 mg QD + sc EXE 2 mg QW (n=25) or
PBO pills + injections (n=25). At completion of 24-wk study, subjects
were invited to enter 28-wk open label extension in which all subjects
received DAPA+EXE. All subjects, switching from PBO (PBO→
DAPA+EXE) or continuous DAPA+EXE, were assessed with anthro-
pometry and fasting blood chemistry. Oral glucose tolerance test
(OGTT), including urinary glucose, performed only for DAPA+EXE.
Results:A total of 38 subjects (17 initially PBO; 21DAPA+EXE) entered
the extension. Baseline (wk 24) values for PBO→DAPA+EXE / DAPA+
EXEweremean (SD) body weight 102.2 (14.5) / 102.2 (17.7) kg; HbA1c,
35.6 (2.7) / 33.4 (4.2) mmol/mol; and fasting plasma glucose (FPG), 5.94
(0.47) / 5.47 (0.54) mmol/L. PBO→DAPA+EXE subjects lost 4.7 kg in
wks 24–52; weight was stable for DAPA+EXE (Table). Over the whole 1-
yr period, weight loss was 5.0 and 5.9 kg, respectively. HbA1c and FPG
declined fromwk 24–52 in the PBO→DAPA+EXE group only, and over
1 yr in both groups. From 24–52 wks, the proportion with impaired
fasting glucose decreased in PBO→DAPA+EXE group (from 14 to 7 of
15 completers, P=0.058). In the DAPA+EXE group, urinary glucose ex-
cretion was maintained over 52 wks (Table). Systolic blood pressure
(SBP), but not diastolic, was reduced in the active treatment periods; at
52 wks by 16 mmHg for DAPA+EXE. Overall, adverse events (AEs) in
wks 24–52 were similar to the original study, but 1 case of angioedema
occurred (serious AE). During wks 24–52, 7 subjects in DAPA+EXE and
2 in PBO→DAPA+EXE group discontinued or did not complete per
protocol, mainly due to AEs or noncompliance.
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Conclusion: In this 1-yr Phase 2 study (24 wks blinded + 28 wks open
label) in obese adults without diabetes, DAPA+EXE treatment reduced
and then maintained body weight (5–6 kg loss) and also levels of HbA1c,
FPG, 2h-plasma glucose and SBP. Treatment effect in the PBO→DAPA+
EXE group was similar to DAPA+EXE in the original study, supporting
robust efficacy. This combination treatment may be efficacious for weight
loss and maintenance and potentially for preventing type 2 diabetes.

Clinical Trial Registration Number: NCT02313220
Supported by: AZ
Disclosure: J.W. Eriksson: Grants; AstraZeneca AB. Lecture/other fees;
AstraZeneca AB.
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A survey of UK dietitians on current advice to people with type 1
diabetes using insulin pump therapy
S. Rilstone1, N. Oliver2;
1Department of Nutrition and Dietetics, 2Diabetes and Endocrinology,
Imperial College Healthcare NHS Trust, London, UK.

Background and aims: Continuous Subcutaneous Insulin Infusion
(CSII) enables greater food freedom than multiple daily dose in-
jection regimens and enables extended insulin delivery with slow-
ly digested food. Quality evidence to support advanced insulin
bolus options with CSII is lacking or conflicting, and clinical
guidelines do not exist. The aim of this national survey was to
establish current practice among type 1 diabetes specialist
dietitians.
Materials and methods:A 10 question survey was sent out electronical-
ly to the British Dietetic Association’s Diabetes Specialist Group, which
consists of approximately 400 Dietitians working in, or with a special
interest in Diabetes.
Results: 106 people responded to the questionnaire. 42% of dieti-
tians advised their patients to bolus for a minimum of 1-5g carbo-
hydrate, 35% advised 6-10g, 21% advised 11-15g and only 2%
advised 16-20g carbohydrate. The majority (91%) did not advise
their patients to count protein or fat. 7% advised to count both
protein and fat, 1% advised to count fat, and 1% advised to count
protein. 100% advise extended boluses. The most popular was a
50:50 dual wave bolus, with 89% advising its use. A square wave
was next most popular (recommended by 80% of dietitians ), then
30:70 dual wave (75%), 70:30 dual wave (66%), then 60:40 and
40:60 both with 54% recommending their use. Only 36% of dieti-
tians recommended using split boluses. A range of bolus durations
were recommended as shown in the graph. Extending over 1-2
hours was most commonly recommended (39%) followed by 2-3
hours (31%) then 3-4 hours (16%). The maximum duration advised
was 3-4 hours (24%), 4-5 hours (21%), 5-6 hours (23%) or greater
than 6 hours (21%). 84% said they would not give different advice
depending on whether patients are eating freshly cooked or
reheated starches. 52% provide one-to-one education with a
Diabetes educator before commencing pump therapy. 48% provide
structured education for Type 1 diabetes, 10% provide structured
education specifically for patients considering pump therapy. 7% of
respondents report that patients are not required to attend any of
these services. 25% of respondents recommend super bolusing,
either often (6%) or occasionally (19%) and 33% were unfamiliar
with super bolusing.
Conclusion: There is varied dietetic practice across the UK.
Bolusing for 1-10g instead of the traditional 15-20g carbohydrate
may reflect ease of bolusing on pumps, and the ability of a pump
to track active insulin. Relatively small numbers advise protein
and fat counting. The range of bolus types recommended by die-
titians was very varied reflecting the conflicting evidence.
Structured education is central to diabetes care but 7% of centres
do not have an educational programme supporting CSII initiation.
Robust data and evidence-based guidelines are required to support
advanced feature use for people with type 1 diabetes using CSII
while the absence of structured education in some centres is
concerning.
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Nutritional impact of discrete strategies to reformulate or reduce
discretionary food choices in diet of the Australian population
T. Wycherley1, J.A. Grieger2, B.J. Johnson2, M.D. Riley3, R.K. Golley2;
1School of Health Sciences, 2School of Pharmacy and Medical Sciences,
University of South Australia, Adelaide, 3Food and Nutrition Flagship,
Commonwealth Scientific and Industrial Research Organisation,
Adelaide, Australia.

Background and aims: In Australia, discretionary foods contribute over
a third of energy intake and displace core foods such as fruit, vegetables,
dairy, lean meats, and whole grains. Reformulating discretionary foods to
reduce energy density or improve their nutritional profile, or simply re-
ducing their intake has been suggested to reduce the population level of
nutrient deficiencies, obesity and associated chronic disease. The aim of
this study was to evaluate the potential impact of key discrete strategies to
reformulate or reduce discretionary foods on the diet of the Australian
population.
Materials and methods: Food and nutrient intake data from 12153 peo-
ple who provided information to the 2011-13 Australian Health Survey
were population weighted and aggregated at the food identifier level. Data
modelling was conducted to simulate a range of scenarios about the po-
tential impact of key discrete strategies to reduce discretionary foods in
the Australian population (identified from a previously conducted scoping
review of the literature). The modelled scenarios included: reducing the
quantity (portion size) of discretionary foods; substituting non-caloric
beverages for water based sugar sweetened beverages (SSBs); decreasing
the sugar content of discretionary foods; and, decreasing the sodium con-
tent of discretionary foods. Modelling was conducted for the entire
Australian population and a subset of people (4.7%) that self-reported
having diabetes.
Results: For the overall Australian population, a 25% reduction in the
portion size of all discretionary foods reduced average per person daily
energy intake by 766kJ (9.0%) compared to the original diet. An increase
in non-discretionary foods of 14.0% would be required to counter the
energy deficit of a 25% reduction in discretionary foods, which would
result in 6g per person (7.0%) greater protein intake and 6g (5.7%) less
sugar compared to the original diet. Reducing sugar by 25% in discre-
tionary foods within the food groups ‘biscuits’ (sweet and savoury) and
‘cakes/ muffins/ scones/ cake type desserts’ reduced total energy by just
36kJ (0.4%). Substituting water/non-caloric beverages to take the place of
all SSBs reduced energy by 251kJ (2.9%) and sugar by 15g (14.3%).
Reformulation of grain based discretionary foods to reduce sodium by
25% resulted in a 69mg (2.9%) lower sodium intake. The sub-population
of people with diabetes reported a lower intake of discretionary foods

compared to the overall population (2515kJ [32.4% total energy] vs.
3061kJ [35.8% energy]). This subgroup had a similar magnitude of re-
sponse to the overall population for the modelled scenarios.
Conclusion: Key discrete strategies, identified from the literature, to re-
formulate or reduce discretionary foods would in theory have small to
moderate impacts on the diet quality of the overall Australian population
and a subset of those who self-report having diabetes. The impact of these
strategies in combination, or for sub-populations with proportionally
higher discretionary food intake may be more substantial.
Supported by: Funded from NHMRC Grants (631947 and 1053359)
Disclosure: T. Wycherley: None.
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Mediterranean diet increases circulating levels of endothelial progen-
itor cells in type 2 diabetes
M.I. Maiorino1, M. Petrizzo2, L. Scappaticcio1, G. Bellastella1, D.
Giugliano1, K. Esposito2;
1Department of Medical, Surgical, Neurological, Metabolic Sciences and
Aging, 2Department of Clinical and Experimental Medicine, Second
University of Naples, Italy.

Background and aims: Mediterranean diet reduces the risk of coronary
heart disease. The effect of Mediterranean diet on the regenerative capac-
ity of the endothelium has never been investigated in type 2 diabetes. This
study sought to evaluate whether Mediterranean diet affected circulating
levels of endothelial progenitor cells (EPCs) in patients with type 2
diabetes.
Materials and methods: In a two-arm, single-center trial, 215 men and
women with newly diagnosed type 2 diabetes were randomized to a
Mediterranean diet (n = 108) or a low-fat diet (n = 107). At baseline visit
and at 1 year seven EPCs subpopulations, resulting from the combinations
of the three surface markers CD34, CD133, and KDR, were evaluated on
peripheral mononuclear blood cells.
Results: At 1 year, both the CD34+KDR+ and CD34+KDR+CD133+
counts showed a significant increment with the Mediterranean diet com-
pared with the low-fat diet (P < 0.01 for both). The diabetic patients with
the highest scores (6-9) of adherence to the Mediterranean diet had higher
circulating CD34+KDR+ level than the diabetic patients who scored <3
points on the scale (P = 0.001). The increase in circulating level of CD34+
KDR+ cells count was positively associated with changes in total and
monounsaturated fat (r = 0.21 and 0.28, respectively, P < 0.001 for both),
and negatively associated with change in carbohydrates (r = -0.19, P =
0.01).
Conclusion: This study is the first dietary intervention trial demonstrating
a beneficial effect of the Mediterranean diet on the regenerative capacity
of endothelium in newly-diagnosed type 2 diabetes.
Clinical Trial Registration Number: NCT00725257
Disclosure:M.I. Maiorino: None.
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Treatment of reactive hypoglycaemia with macrobiotic Ma-Pi 2 diet
for prevention of type 2 diabetes: the MAHYP randomised crossover
trial
Y. Khazrai1, A. Soare1, L. Fontana2, R. Del Toro1, M. Lazzaro1, C. Di
Rosa1, A. Buldo1, E. Fioriti1, E. Maddaloni1, S. Angeletti1, R. Gesuita3,
D. Tuccinardi1, S. Fallucca1, A. Di Mauro1, P. Pozzilli1;
1Endocrinology & Diabetes, University Campus Bio-Medico, 2Diabetes,
Ospedale Sandro Pertini, Rome, 3Polytechnic Marche University,
Ancona, Italy.

Background and aims: Postprandial endogenous hyperinsulinemic hy-
poglycemia, also called reactive hypoglycemia (RH), is one of the most
common endocrine disorders. RH is featured by an altered synchrony
between insulin secretion and glucose absorption along the
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gastrointestinal tract and such condition leads to impaired fasting glucose
(IFG) and ultimately to type 2 diabetes (T2D). Diet therapy represents the
cornerstone of RH treatment. Based on the beneficial effects observed
with the macrobiotic Ma-Pi 2 diet in the dietary treatment of T2D
(MADIAB trial), we investigated the effect of the Ma-Pi 2 diet compared
to a standard recommended diet for treatment of RH.
Materials and methods: The study was designed as a randomized cross-
over trial and a residential setting in a farm outside Rome, Italy, was
chosen to achieve proper control of the subjects by a team of doctors
and nutritionists. Enrolled subjects affected by RH (n = 12) have been
individually randomized (1:1) in a crossover design among two diet se-
quences to one of the two groups. One group has been administered the
control diet for 3 days followed by the Ma-Pi 2 diet for a further 3 days;
the other group was administered the Ma-Pi 2 diet first and then the
control diet. Continuous glucose monitoring system (CGM) was adopted
to assess blood glucose variations 24-hours a day, during both interven-
tion periods. The primary endpoint of this crossover studywas the number
of RH events (blood glucose levels < 70mg/dL) during 24 hours with and
without snacks.
Results: The number of hypoglycemic events was 4.17 ± 3.95 during
control diet period, whereas no episodes of hypoglycemia were reported
duringMa-Pi 2 diet (p < 0.03). Percentage of glucose readings between 71
and 80 mg/dL was significantly higher in the control diet compared with
Ma-Pi 2 diet (p < 0.03); percentage of glucose readings between 91 and
100 mg/dL was significantly higher in Ma-Pi 2 diet (p < 0.03) (Figure).
Conclusion: This trial demonstrated that the macrobiotic Ma-Pi 2
diet allows for good blood glucose homeostasis in subjects affected by
RH as it managed to diminish blood glucose excursions during day and
night hours. Ma-Pi 2 diet represents an effective nutritional tool for the
management of RH and, based on these results and those of theMADIAB
trial, we suggest that Ma-Pi 2 diet can be an ideal diet to be tested in trials
for prevention of T2D.

Clinical Trial Registration Number: ISRCTN84079151
Supported by: Un Punto Macrobiotico Association
Disclosure: Y. Khazrai: None.
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Diet-induced acid load is associated with increased risks of cardio-
vascular disease independent of diabetes
E. Han1, G. Kim1, S. Kim1, J.-Y. Lee1, Y.-H. Lee1, B.-W. Lee1, E. Kang1,
C. Ahn1, B.-S. Cha1, H. Lee2;
1Yonsei University College of Medicine, 2Yonsei Lee Hyunchul Internal
Medicine Clinic, Seoul, Republic of Korea.

Background and aims: Awestern diet is associated with the increased
prevalence of cardiometabolic diseases. Dietary patterns determine acid-

base status, which recently has been reported to increase hypertension and
diabetes incidence. However, the association between dietary acid load
and cardiovascular disease (CVD) risk in general population has not been
fully investigated.
Materials and methods: This was a population-based, cross-sectional
study using 11,601 subjects from the Korea National Health and
Nutrition Examination Survey 2008-2011. Individual’s CVD risk was
evaluated using atherosclerotic cardiovascular disease (ASCVD) risk
equations. Acid-base status was assessed with both the potential renal
acid load (PRAL) and the dietary acid load (DAL) score derived from
nutrient intakes.
Results: Individuals with the highest PRAL tertile had a significant in-
crease in ASCVD risks (10.1 vs. 8.3, P<0.01) and tended to belong to the
high risk group compared to those with the lowest PRAL tertile
(OR=1.43, 95% CI=1.30-1.58). Higher PRAL was linked to greater hy-
pertension prevalence (OR=1.16, 95%CI=1.05-1.29). After stratification,
non-obese subjects with higher PRAL had similar ASCVD risks in that of
obese group with the lowest PRAL tertile. In addition, the lowest PRAL
individuals who did not exercise showed comparable ASCVD risks with
higher PRAL group who regularly exercised. The association between
PRAL and ASCVD risk was stronger among non-sarcopenic subjects
(OR=1.17, 95% CI=1.06-1.30). This association was still significant in
multiple logistic regression models (OR=1.37, 95% CI=1.08-1.74).
Similar trends were observed with the DAL scores.
Conclusion: Diet-induced acid load was associated with increased risks
of CVD independent of hypertension or diabetes. In addition, the effect of
dietary pattern on CVD risk was maintained after stratification with the
status of obesity and exercise, but not sarcopenia.
Supported by: Korea Healthcare Technology R&D Project and NRF
Basic Science Research Prog
Disclosure: E. Han: None.

706
Efficacy and mechanism of chronic zinc supplementation in insulin
resistant ob/ob mice
C. Gerbeth1, P. Wohlfart2, T. Licher1, N. Tennagels2, M. Bielohuby2;
1Lead Generation and Candidate Realization, 2Diabetes Research &
Translational Medicine, Sanofi-Aventis Deutschland GmbH, Frankfurt,
Germany.

Background and aims: High-dose chronic zinc supplementation is a
pivotal component in traditional Indian and Chinese medicine to control
Type-2 diabetes (T2DM). In clinical studies, chronic zinc supplementa-
tion improved metabolic control and dyslipidemia in T2DM via yet un-
known mechanisms. In the current pre-clinical study, we investigated the
metabolic effects of chronic zinc supplementation in insulin resistant ob/
ob mice. Furthermore, we explored if the expression of selected genes
which are relevant in the context of T2DM and for intestinal zinc uptake
are affected by chronic zinc supplementation.
Materials and methods: Adult, female insulin resistant ob/ob and lean
ob/- mice were chronically supplemented with zinc chloride (ZnCl2,
20mM in drinking water) or placebo (n=8 / group). In vivo body compo-
sition measurement by NMR and blood sampling for measurement of
circulating zinc concentrations and were performed after 5 weeks supple-
mentation. After 7 and 8 weeks, metabolic status was assessed by insulin
tolerance (ITT) and oral glucose tolerance tests (OGTT) following stan-
dard procedures. RNA-Expression of selected genes was quantified in
liver, kidney, duodenum and jejunum by parallel microfluidic card real-
time polymerase chain reactions. Results were statistically analyzed by
ANOVA and regarded significant with p<0.05.
Results: Supplementation with zinc chloride resulted after 5 weeks in a
significant increase in serum zinc concentration from 10.1 ± 0.5 μmol/L
(mean ± SEM) to 35.9 ± 6.2 μmol/L for lean ob/- mice and from 17.8 ±
0.6 μmol/L to 23.8 ± 0.9 μmol/in obese ob/ob animals. After 8 weeks
treatment, fasting blood glucose and HbA1c were significantly lower in
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zinc supplemented ob/ob mice compared to controls (Glucose: 10.1 ± 0.5
mmol/L and 14.5 ± 1.2 mmol/L; HbA1c: 27.3 ± 0.9 mmol/mol and 34.0 ±
2.9 mmol/mol). Zinc supplementation did not significantly affect body
weight, body composition and food intake. However, 20mM of ZnCl2
significantly improved insulin sensitivity and oral glucose tolerance in ob/
ob mice vs. placebo. No significant metabolic effects of oral ZnCl2 sup-
plementation were observed in lean ob/- mice. Major changes in expres-
sion of several genes could be observed most notably in the duodenum
and only to a minor degree in jejunum, liver and kidney. In duodenum,
zinc supplementation did not change expression of selected genes relevant
in T2DM, but enhanced the duodenal expression of zinc transporters by a
factor of 1.3 fold to 1.8 fold for different transporter families. The stron-
gest induction by zinc could be observed for three isoforms of
metallothioneins, Mt1 (10.2 fold), Mt2 (14.8 fold), and Mt4 (142-fold).
Conclusion: We confirmed that high-dose chronic zinc supplementation
significantly improved glucose metabolism in ob/ob mice. Although
ZnCl2 supplementation did not significantly affect the expression of se-
lected genes which are directly involved in the physiology of glucose
metabolism, a strong up-regulation of metallothioneins was detected in
the duodenum. This may represent a key step to explain the beneficial
effects of zinc supplementation because metallothioneins are known to
trigger anti-oxidant systems and to reduce oxidative cell stress. The role of
intestinal metallothionein expression in the context of T2DMmay need to
be investigated further.
Disclosure:C. Gerbeth: None.

707
Chemerin concentrations are heritable and increase in response to a
high-fat diet in healthy, lean subjects
N. Küffel1, R. Schüler1, M.A. Osterhoff1, T. Frahnow1, S. Hornemann1,
A.C. Seltmann1, M. Kruse1, O. Pivovarova1,2, A.F.H. Pfeiffer1,2;
1Clinical Nutrition, German Institute of Human Nutrition Potsdam-
Rehbrücke, Nuthetal, German Center for Diabetes Research (DZD),
2Endocrinology, Diabetes and Nutrition, Charité-University Medicine,
Berlin, Germany.

Background and aims: Chemerin is a secreted protein with adipose
tissue and liver being major sites of synthesis. Besides its established role
in inflammation, chemerin was shown to regulate adipocyte development
and function and to be involved in glucose and lipid metabolism.
Furthermore, serum chemerin levels are elevated in obese patients and
are positively correlated with markers of the metabolic syndrome. In a
human intervention study with mono- and dizygotic twins, we aimed to
investigate the effects of a high-fat diet (HF) on chemerin and its receptor
(CMKLR1) considering possible genetic determinants.
Materials and methods: In the NUGAT (NUtriGenomic Analysis in
Twins) study, 46 healthy twin pairs received a carbohydrate-rich, low-
fat diet for 6 weeks (LF) followed by an isocaloric HF diet for 1 (HF1)
and additional 5 weeks (HF6). At each clinical investigation day (LF,
HF1, HF6) subcutaneous adipose tissue biopsies were taken. Gene ex-
pression analyses were performed on Agilent 8x60K microarrays. For
selected genes results were validated by quantitative real-time PCR.
Serum parameters were measured using conventional ELISA. Genomic
DNA extracted from whole blood was genotyped using Illumina
HumanOmniExpressExome BeadChips. For heritability estimates the
‘ACE’ model was applied.
Results: The heritability estimates for circulating chemerin were > 55%,
confirming a strong influence of genetic factors. After 6 weeks on HF
serum chemerin, normalized to LF, increased by 5% (LF: 134.07±22.65
ng/ml vs. HF6: 139.31±28.35 ng/ml; p<0.05). In accordance with this,
adipose tissue expression of RARRES2, the gene encoding chemerin, was
also increased in response to HF (HF1: 1.20-fold, HF6: 1.23-fold;
p<0.01). CMKLR1 mRNA was acutely downregulated by 17% after 1-
week HF (p<0.05), whereas at HF6 CMKLR1 expression returned to
basal levels (HF1 vs. HF6: p<0.01, LF vs. HF6: n.s.). Interestingly, the

rs3735167 polymorphism, a tagging SNP located in the 5´ flanking region
of RARRES2, was significantly associated with serum chemerin levels,
RARRES2 expression in fat, and visceral fat mass.
Conclusion: The present study revealed that more than 55% of the var-
iation in serum chemerin levels is determined by additive genetic factors.
Furthermore, we could show in humans that a high-fat diet induces in-
creased chemerin concentrations and gene expression. In the short term
this seems to be compensated by an acute downregulation of CMKLR1.
Genetic polymorphisms are, at least in part, contributing to the high inter-
individual differences in serum chemerinlevels.
Clinical Trial Registration Number: NCT01631123
Supported by: BMBF
Disclosure:N. Küffel: None.
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Distance between dietary intake and self-rated dietary behavior in
patients with diabetes: analysis from National Health and Nutrition
survey in Japan
C. Horikawa1, N. Murayama1, M. Tsuruta2, Y. Oshikane2, R. Hirasawa3,
Y. Yachi4, K. Fujihara2, O. Hanyu2, H. Sone2;
1University of Niigata Prefecture Faculty of Human Life Studies,
Higashi-ku Niigata, 2Niigata University Faculty of Medicine, Chuo-ku
Niigata, 3Yamanashi Gakuin University, Kouhu, 4Chiba Prefectural
University of Health Sciences, Japan.

Background and aims: Although knowledge of patients’ dietary intake
and dietary behavior is essential for medical nutritional therapy for diabe-
tes, evidence is sparse from the concurrent examination of these two
factors in persons with and without diabetes. We aimed to investigate
whether patients with diabetes have different dietary intakes and self-
rated dietary behavior than persons without diabetes from the National
Health and Nutrition Survey in Japan. Studied were 3,271 participants
(age: 56.2 years, men: 41%, patients with diabetes: 14%, duration of
diabetes: 7.9 years) from a total of 18,513 participants.
Materials and methods: They completed a 1-day weighed household
food record, questionnaire on dietary behavior and clinical laboratory
tests. Results were examined by gender using multivariate analysis of
covariance and logistic regression analysis adjusted for age, gender, body
mass index, and other confounders.
Results: In men, total energy intake was not significantly different (2265
vs.2204 kcal, p=0.32) but energy intake from grain was lower in patients
with diabetes than in persons without diabetes (910 vs. 994 kcal,
p=0.020). No significant difference was observed for macro- and micro-
nutrient intakes. Conversely, in women, total energy intake and energy
intake from grain were higher in patients with diabetes than in persons
without diabetes (2152 vs.1933 kcal, p=0.029; 881 vs.783 kcal, p=0.043),
and tended toward higher consumption of carbohydrate, fat, vitamins and
minerals. For self-rated dietary behavior, men with diabetes had a signif-
icantly higher tendency to avoid consuming too much energy such as in
sweets, alcohol and fatty foods than persons without diabetes (OR= 1.78,
2.15, 1.44, p= 0.001, 0.001, 0.016, respectively). However, in women
with diabetes the only significant difference from persons without diabe-
tes was to avoid consuming too much sweets (OR= 1.72, p= 0.001).
Conclusion: We clarified characteristics of dietary intakes and self-rated
dietary behavior in diabetes including sex differences. Translating self-
rated dietary behavior into actual action could be important for effective
medical nutritional therapy for diabetes.
Disclosure:C. Horikawa: None.
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Efficacy of canagliflozin versus dipeptidyl peptidase-4 inhibitors in
patients with type 2 diabetes: results from randomised controlled
trials and a real-world study
W. Canovatchel1, S. Thayer2, W. Chow3, R. Qiu1, M.J. Davies3;
1Janssen Research & Development, LLC, Raritan, 2Optum, Eden Prairie,
3Janssen Scientific Affairs, LLC, Raritan, USA.

Background and aims: In randomised controlled trials (RCTs),
canagliflozin (CANA) was shown to bemore effective than the dipeptidyl
peptidase-4 inhibitor (DPP-4i) sitagliptin (SITA) in lowering glucose.
RCTand real-world (RW) results tend to differ as RW studies may include
a broader set of patients with more advanced conditions; thus it is impor-
tant to assess the effects of agents in clinical practice. The objective of this
analysis was to compare the glycaemic efficacy of CANAversus DPP-4i
using RCT and RW data.
Materials and methods: We compared the HbA1c-lowering efficacy of
CANA 100 and 300 mg versus SITA 100 mg in 3 RCTs of patients with
T2DM, and the effectiveness of CANA (pooled data for all doses) in a
retrospective RW matched control-cohort study using US integrated
claims and laboratory data from a large population of insured patients
with T2DM (65% and 34% of patients received CANA 100 or 300 mg,
respectively [1% other]). Patients in the CANA cohort were matched 1:1
to patients in the DPP-4i cohort using propensity score matching that
incorporated demographics and baseline characteristics.
Results: In RCTs with baseline HbA1c ~8.0%, CANA 100 mg provided
similar and CANA 300 mg provided greater HbA1c reductions versus
SITA 100 mg (Figure). In the RW study with baseline HbA1c ~9.0%,
greater HbA1c reductions were seen with CANA (-1.07%) versus DPP-4i
(-0.79%).
Conclusion: The relative magnitude of HbA1c reduction with CANA
and SITA was similar in the RCT and RW studies; CANA consistently
lowered HbA1c versus DPP-4i in patients with T2DM.

Clinical Trial Registration Number: NCT00642278, NCT01106677,
NCT01137812
Supported by: Janssen Scientific Affairs, LLC
Disclosure: W. Canovatchel: Employment/Consultancy; Janssen
Research & Development, LLC.
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Use of SGLT-2 inhibitors as replacement or intensification therapy in
type 2 diabetes patients who use metformin: a Danish cohort study
J.S. Nielsen1, S.K. Nicolaisen2, D.H. Christensen3, H. Beck-Nielsen1,
S.G. Friborg1, T.K. Hansen4, J. Rungby5, J. Søndergaard6, T.
Lauritzen7, H.T. Sørensen2, R.W. Thomsen2;
1Diabetes Research Centre, Odense University Hospital, Odense,
2Department of Clinical Epidemiology, 3Aarhus University Hospital,
4Department of Internal Medicine and Endocrinology, Aarhus
University Hospital, 5Gentofte, University Hospital Copenhagen,
6Research Unit of General Practice, University of Southern Denmark,
7Section for General Practice, Aarhus University, Denmark.

Background and aims: Limited real-life data are available on patient
characteristics associated with use of SGLT-2 inhibitors when
metformin-based therapy is changed.
Materials and methods: We used the nationwide Danish Centre for
Strategical Research in type 2 Diabetes Project (DD2) cohort to identify
4,143 patients with recently diagnosed type 2 diabetes who was enrolled
in DD2 during 2010-2014. Patients were eligible if they used metformin-
based therapy with or without other glucose-lowering agents at enroll-
ment, but had never used SGLT-2 inhibitors.We used binomial regression
to examine age- and gender-adjusted associations between patient char-
acteristics at baseline and later initiation of SGLT-2 inhibitors.
Results: Among 4,143 type 2 diabetes patients on metformin-based ther-
apy (median age 61 years, 42% female), 127 initiated SGLT-2 treatment.
Of these, 82 (2.0%) added an SGLT-2 inhibitor and another 45 (1.1%)
replaced metformin with an SGLT-2 inhibitor. Patients who initiated an
SGLT-2 inhibitor were substantially younger than SGLT-2 non-initiators
(66% vs. 43% > 60 years). Patients who started an SGLT-2 inhibitor were
more likely to be obese at baseline (73% vs. 54%with BMI > 30; adjusted
relative risk (aRR)=1.25, 95% CI: 1.10-1.40), had more central obesity
(83% vs. 68% with waist-hip ratio >1.0 (men)/>0.85 (women);
aRR=1.19, 95% confidence interval (CI): 1.10-1.28), and reported more
weight gain since age 20 (68% vs. 48% gained more than 30 kg;
aRR=1.36, 96% CI: 1.19-1.55). Patients who started an SGLT-2 inhibitor
were more likely to be enrolled at a hospital outpatient clinic than at a
primary care setting, compared to SGLT-2 non-initiators (72% vs. 49%;
aRR=1.34, 95% CI: 1.19-1.50). They also had poorer glycaemic control
at baseline (HbA1c >7.5%, 71% vs. 41%; aRR=1.61, 95%CI: 1.41-1.83),
higher C-peptide levels (indicating high insulin resistance) (50% vs. 36%
C-peptide >800; aRR=1.34, 95% CI: 0.83-2.18), more microvascular
complications (23% vs. 15%; aRR=1.86, 95% CI: 1.35-2.62).
Prevalence of cardiovascular disease was similar at baseline (19% vs.
23%; aRR=1.10, 95% CI: 0.76-1.59). A tendency towards less physical
activity was also reported among those initiating SGLT-2 inhibitors com-
pared to non-initiators (34% vs. 39%; aRR=1.10, 95% CI: 0.96-1.24).
Conclusion: In this routine clinical care study of type 2 diabetes patients
on metformin-based therapy, predictors of later initiation of SGLT-2 in-
hibitors were young age, obesity, high insulin resistance and poor baseline
glycaemic control, presence of microvascular complications, and receipt
of care at a hospital clinic.
Supported by: Danish Agency for Science (09-067009) and Novo Nordisk
Disclosure: J.S. Nielsen: None.
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Changes in HbA1c, body weight, and systolic blood pressure in type 2
diabetes patients initiating dapagliflozin therapy: a German primary
care database study
M.F. Scheerer1, R. Rist1, O. Proske1, A. Meng2, K. Kostev2;
1AstraZeneca GmbH, Wedel, 2IMS HEALTH GmbH & Co. OHG,
Frankfurt am Main, Germany.

Background and aims: Clinical trials have demonstrated that
dapagliflozin has antihyperglycaemic efficacy as well as beneficial effects
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on body weight and blood pressure. The aim of this study was to inves-
tigate changes in HbA1c, body weight (BW), and systolic blood pressure
(SBP) in primary care type 2 diabetes (T2D) patients initiating
dapagliflozin treatment.
Materials and methods: T2D patients who started dapagliflozin in
985 general and 32 diabetologist practices (Disease Analyser,
Germany: 12/2012-10/2014) were analyzed (3 and 6 months fol-
low-up). Multivariable linear regression analyses were applied to
identify clinical characteristics and comorbidity associated with
changes in HbA1c, BW, and SBP.
Results: 1,169 T2D patients (age: 62.5 years; men: 59%; diabetol-
ogist care: 23%) with new dapagliflozin therapy were included. At
3 months, dapagliflozin significantly reduced HbA1c (-0.8 ±
1.4%) from baseline (8.5 ± 1.5%) (p<0.001). Changes were main-
tained after 6 months (-0.8 ± 1.5%) (p9%) showed greater reduc-
tions in HbA1c than the whole sample (3 months -1.8%, 6
months -1.8%; both p<0.05). BW and SBP showed also statisti-
cally significant reductions with dapagliflozin over 3 and 6
months (-2.2 kg, p<0.001; -2.2 mmHg, p=0.003 and -2.5 kg,
p<0.001; -2.3 mmHg, p=0.011), respectively. After 3 months,
53% achieved a reduction of both HbA1c and BW, and 45% at
6 months). Similar results were observed both in general and
diabetologist practices. In multivariable analyses, baseline HbA1c
(parameter estimate: -0.6479) and diabetologist care (-0.2553)
were independent predictors of HbA1c change (6 months) (all
p<0.05).
Conclusion: In German T2D patients treated with dapagliflozin therapy,
there were statistically significant reductions in HbA1c, body weight, and
systolic blood pressure in a real-world setting of primary and diabetologist
care. The changes were comparable to results of the dapagliflozin clinical
trial programme.

Supported by: AstraZeneca GmbH
Disclosure: M.F. Scheerer: Employment/Consultancy; Employee of
AstraZeneca GmbH.
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Effect of dapagliflozin on HbA1c and weight after its addition to
various combinations of other diabetes medications: ABCD nation-
wide dapagliflozin audit
M. Yadagiri1, P. Sen Gupta1, T. Pang2, L. Balmuri3, T. Robinson4, S.
Bain5, I.W. Gallen6, K. Adamson7, R.E.J. Ryder1;
1Diabetes Department, Sandwell and West Birmingham NHS Trust
Hospital, 2Diabetes Department, Dudley Group Hospitals NHS
Foundation Trust, Dudley, 3Diabetes Department, Chorley & South
Ribble Hospital, Chorley, Lancashire, 4Diabetes Department, Royal
United Hospital Bath NHS Trust, 5Diabetes Department, Abertawe Bro
Morgannwg University NHS Trust, Swansea, 6Diabetes Department,
Royal Berkshire NHS Foundation Trust, Reading, 7Diabetes
Department, West Lothian NHS Trust, Edinburgh, UK.

Background and aims:To evaluate the effect onHbA1c andweight after
adding dapagliflozin to various combinations of other diabetes medica-
tions, in patients with type 2 diabetes in the UK.
Materials and methods: We analysed data from the ABCD nationwide
audit of dapagliflozin in real clinical use in the UK (October 2014-
March 2016). In total, 156 contributors from 59 centres submitted data
on 1753 dapagliflozin treated patients. Those with baseline and follow-up
HbA1c within a median (interquartile range) of 6.2(4.1-9.4) months, after
commencing dapagliflozin, were included. Patients were categorised into
6 groups according to their other diabetes therapies, dapagliflozin was
added to: group 1 (metformin, n=148), group 2 (metformin and
sulphonylurea, n=113), group 3 (metformin and dipeptidyl peptidase-4
inhibitor (DPP4i), n=68), group 4 (pioglitazone with or without any other
diabetes medications, n=46), group 5 (glucagon-like peptide-1 receptor
agonist with or without any other diabetes medications, n=248), group 6
(insulin with or without any other diabetes medications, n=542).
Results: Mean(±SE) HbA1c fell by (-9.8(±1.2) mmol/mol from
76.7(±1.3) to 66.8(±1.4) mmol/mol, p<0.001) in group 1, (-12.0
(±1.2)mmol/mol from 80.8(±1.4) to 68.8 (±1.3)mmol/mol, p<0.001) in
group 2, (-13.3(±1.9) mmol/mol from 79.7(±1.9) to 66.3(±2.1)mmol/mol,
p<0.001) in group 3, (-10.2(±2.3) mmol/mol from 82.0(±2.1) to
71.7(±2.8) mmol/mol, p<0.001) in group 4, (-9.7 (±1.0) mmol/mol from
81.5(±0.9) to 71.8(±1.07) mmol/mol, p<0.001) in group 5 and
(-9.2(±0.6)mmol/mol from 81.8(±0.7) to 72.6(±0.6)mmol/mol, p<0.001)
in group 6. Weight fell by (-2.8(±0.5)kg from 101.1(±2.1)kg to 98.3
(±2.0)kg, p<0.001) in group 1, (-3.1(±0.4)kg from 99.6(±2.2)kg to
96.5(±2.2)kg, p<0.001) in group 2,(-3.8 (±0.6)kg from 94.8 (±2.2)kg to
90.9 (±2.1)kg, p<0.001) in group 3, (-2.9(±0.6)kg from 111.5(±3.9)kg to
108.6(±0.6)kg, p<0.001) in group 4, (-3.3 (±1.1)kg from 108.8(±1.4)kg to
105.5(±1.4)kg, p<0.001) in group 5, (-2.0 (±0.2) kg from 104.7(±0.9)kg
to 102.6(±0.9)kg, p<0.001) in group 6(figure 1).
Conclusion: The biggest combined impact on HbA1c and weight was
when dapagliflozin was added to metformin and DPP4i and the least
when added to insulin. Nevertheless, dapagliflozin reduced both HbA1c
and weight by clinically and statistically significant amounts in a wide
range of real-world UK patients with type 2 diabetes on a variety of
diabetes medications.

Supported by: ABCD
Disclosure:M. Yadagiri: None.

Diabetologia (2016) 59 (Suppl 1):S1–S581S338



713
Effects of dapagliflozin (DAPA), a sodium glucose cotransporter 2
inhibitor, on 24-hour glycaemic control in patients with type 2
diabetes
T. Mansfield1, R.R. Henry2, P. Strange3, R. Zhou4, S.B. Zhuplatov1, D.
Klein4, A. Katz1;
1AstraZeneca, Fort Washington, 2Division of Endocrinology and
Metabolism, UC San Diego School of Medicine, 3Integrated Medical
Development, LLC, Princeton Junction, 4Medpace, Inc., Cincinnati,
USA.

Background and aims: Daily glucose fluctuations may play an impor-
tant role in diabetic complications, and drugs that deliver sustained effi-
cacy over the course of the day may provide an advantage over the long
term.
Materials and methods: This 4-wk randomized study compared the
effects of DAPA 10 mg/d (N=50) vs placebo (PBO; N=50) on 24-h
glycemic control in patients with T2D uncontrolled on stable doses of
metformin alone (MET; ≥1500 mg/d) or insulin (INS; ≥30 U/d) ± ≤2 oral
antidiabetes drugs. INS dose was adjusted at the investigator’s discretion.
Glucose was measured over 7 days at lead-in and wk 4 using continuous
glucose monitoring (CGM). The primary outcome was change from base-
line (BL) to wk 4 in 24-h mean weighted glucose (MWG). Glucose
fluctuation was quantified using CGM data by change from BL in the
24-h mean amplitude of glucose excursion (MAGE). Fasting plasma glu-
cose (FPG) and postprandial plasma glucose (PPG) were evaluated from
blood samples. Analyses were done for the overall population and by
MET or INS strata and were based on the intent-to-treat population using
an analysis of covariance model (ANCOVA).
Results: Treatment with DAPA significantly reduced 24-h MWG, 24-h
MAGE, FPG and 2-h PPG vs PBO at wk 4. The 24-hourMWGdecreased
from 178 mg/dL to 161 mg/dL for DAPA and increased from 183 mg/dL
to 188 mg/dL for PBO, for an LS mean difference of -24 mg/dL
(p<0.001). For MAGE, the LS mean difference between the DAPA and
PBO groups was -15 mg/dL (p=0.010). FPG decreased with DAPA and
increased with PBO, for an LS mean difference of –30 mg/dL (p<0.001).
The placebo-adjusted LS mean weighted decrease in 2-h PPG for DAPA
vs PBOwas –36 mg/dL (p≤0.001). The proportion of time in euglycemia
(blood glucose [BG]≥70 and ≤180 mg/dL) was increased and time with
BG ≥180mg/dLwas decreased with DAPAvs PBO (Figure). There was a
small increase in time with BG <70 mg/dL with DAPAvs PBO, driven by
the DAPA + INS group, but no adverse events (AEs) of hypoglycemia
were reported. The most common AE was urinary tract infections (6% in
both arms).
Conclusion: These data show that DAPA is effective in reducing both
overall glycemia and 24-h glucose fluctuations in patients with T2D un-
controlled on MET or INS.

Clinical Trial Registration Number: NCT#02429258
Supported by: AZ
Disclosure: T. Mansfield: Employment/Consultancy; AstraZeneca.
Stock/Shareholding; AstraZeneca, Bristol-Myers Squibb.
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Achievement of glycaemic goals without hypoglycaemia with
canagliflozin versus glimepiride in patients with type 2 diabetes
F. Vercruysse1, M.J. Davies2, K.Merton2, U. Vijapurkar3, J. Simples2, A.
Carroll2, D. Balis3;
1Janssen Research & Development, Beerse, Belgium, 2Janssen Scientific
Affairs, LLC, Raritan, 3Janssen Research & Development, LLC, Raritan,
USA.

Background and aims: Guidelines for the management of type 2
diabetes mellitus (T2DM) recommend lowering HbA1c levels to
<6.5% or <7.0% for most patients as long as they can be achieved
safely, while avoiding hypoglycaemia. In a 52-week, Phase 3 study
of patients with T2DM on background metformin (MET),
canagliflozin (CANA), a sodium glucose co-transporter 2 inhibitor,
improved glycaemic control and reduced body weight with fewer
episodes of hypoglycaemia versus glimepiride (GLIM). This post
hoc analysis evaluated the proportion of patients achieving HbA1c
<7.0% and <6.5% without hypoglycaemia with CANA versus
GLIM.
Materials and methods: Patients with T2DM (N = 1,450; mean age,
56.2 y; HbA1c, 7.8%; body mass index [BMI], 31.0 kg/m2) were
randomised to receive CANA 100 or 300 mg or GLIM (up- or down-
titrated to maximum tolerated dose; mean maximal dose, 5.6 mg/day) as
add-on to MET for 52 weeks. The proportion of patients achieving
HbA1c <7.0% and <6.5% without documented hypoglycaemia (≤70
mg/dL [3.9 mmol/L]) was assessed.
Results: At Week 52, CANA 100 mg was non-inferior, and CANA
300 mg was superior to GLIM in HbA1c-lowering (LS mean chang-
es of -0.82%, -0.93%, and -0.81%, respectively). The proportion of
patients who achieved HbA1c <7.0% at Week 52 was similar across
treatment groups (53.6%, 60.1%, and 55.8% with CANA 100 and
300 mg and GLIM, respectively); 25.5%, 30.6%, and 30.7%
achieved HbA1c <6.5%, respectively. The incidence of documented
hypoglycaemia was significantly lower with CANA 100 and 300 mg
versus GLIM (5.6%, 4.9%, and 34.2%, respectively; P <0.001). A
greater proportion of patients achieved HbA1c <7.0% without doc-
umented hypoglycaemia with CANA 100 and 300 mg versus GLIM
(49.8%, 56.5%, and 32.8%, respectively; equating to odds ratios
[ORs; 95% confidence interval (CI)] vs GLIM of 2.1 [1.6, 2.8]
and 2.9 [2.2, 3.8], respectively [Figure]). Similarly, a greater pro-
portion of patients treated with CANA 100 and 300 mg versus
GLIM also achieved HbA1c <6.5% without documented
hypoglycaemia (23.0%, 28.5%, and 18.4%, respectively; with rela-
tive ORs [95% CI] vs GLIM of 1.3 [0.9, 1.8] and 1.8 [1.3, 2.5],
respectively). The overall incidence of adverse events (AEs) was
similar with CANA 100 and 300 mg and GLIM (64.4%, 68.5%,
and 68.5%, respectively). Incidences of male and female genital
mycotic infections and osmotic diuresis-related AEs were higher
with CANA 100 and 300 mg versus GLIM, consistent with other
Phase 3 studies of CANA.
Conclusion: More patients with T2DM achieved HbA1c <7.0% and
<6.5% without hypoglycaemia with CANAversus GLIM over 52 weeks
as add-on to MET.
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Clinical Trial Registration Number: NCT00968812
Supported by: Janssen Scientific Affairs, LLC
Disclosure: F. Vercruysse: Employment/Consultancy; Janssen Research
& Development.
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The synergistic effect of the combination of liraglutide and
dapagliflozin on glycaemic control and cardiometabolic risk factors
in type 2 diabetes patients
S. Pappas, A. Koutsovasilis, O. Apostolou, D. Gougourelas, E. Bletsa,
M. Pappa, D. Ntionias, V. Kordinas, A. Sotiropoulos;
3rd Internal MedicineDepartment &Diabetes Center, General Hospital of
Nikaia-Piraeus, Athens, Greece.

Background and aims: Sodium glucose cotransporter-2 inhibitors
(SGLT2) represent a novel therapeutic strategy for the treatment of
type 2 diabetes. One of the most exciting aspects of SGLT2 inhibi-
tion is that its metabolic effects do not depend on an insulin-
dependent mechanism. Pharmacologically, the combination of an
incretin-mimetic and an SGLT2-receptor blocker should result in a
more significant weight loss and a greater reduction in postprandial
glucose and HbA1c. The aim of this study is to examine the effect
of liraglutide (a glucagon-like peptide-1 agonist) and dapagliflozin
(a SGLT-2 inhibitor) combination on glycemic control and the
change in weight, blood pressure and lipid profile either as an initial
combination or as an add-on treatment in type 2 diabetes mellitus
(T2DM) patients treated with liraglutide without any further
improvement.
Materials and methods: 54 T2DM patients aged 55.11±9.64 years, with
diabetes duration of 7.50±4.04 years, were enrolled in the study. 33
(61.1%) patients received both liraglutide and dapagliflozin (Group A)
along with their existing treatment (with a modification according to
previous treatment) and 21 patients (38.9%) received dapagliflozin in a
treatment including liragloutide (Group B). Follow-up was 6 months and
changes in HbA1c, weight, systolic arterial pressure (SAP), diastolic ar-
terial pressure (DAP), total cholesterol (TC), LDL-c, HDL-c and triglyc-
erides (TG) were recorded.
Results: There was no difference in age between the two groups’
patients (54.72±9.14 vs 55.71±10.58 years, p=0.603), while there
was a difference ενώ in diabetes duration, with a smaller duration
for Group A (6.04±3.15 vs 9.85 ± 4.22 years, p=0.001). HbA1c at
the starting point was 8.58±1.41% with Group A showing a higher
initial HbA1c compared to Group B (8.68±1.39 vs 8.15±1.31,
p=0.027). 77.8% of the patients were treated with metformin and
50% were under insulin treatment before the study while 33%

remained on insulin after the end of the follow up period. A signifi-
cant improvement of HbA1c was observed in both groups with the
decrease in Group A showing higher (1.96±0.82 vs 1.40±0.68,
p=0.033). Decrease of weight was also higher for Group A (6.68
±2.59 vs 4.55±2.06, p=0.046). There was a significant decrease of
SAP (10.36±4.81 vs 7.62±3.32 mmHg, p=0.211), as well as DAP
(5.57±2.11 vs 4.02±1.96, p=0.287) for both groups. Both groups
showed an increase of TC with Group A showing the lowest (10.66
±2.32 vs 16.12±3.61, p=0.033). LDL-c showed a decrease in GroupA
and an increase in Group B (-10.8±3.98 vs 8.56±4.12, p=0.003) while
there was a higher increase of HDL-c in Group A (4.96±0.82 vs 2.44
±1.07, p=0.188) at the end of the follow up period.
Conclusion: The combination of liraglutide and dapagliflozine
leads to a significant decrease of HbA1c, body weight and blood
arterial pressure. There is a positive effect of this combination on
HDL-c and a negative effect on total cholesterol while there is a
significant decrease of LDL-c with the silmutanous initiation of
liraglutide and dapagliflozine and an increase of LDL-c with their
sequential initiation. The effect on glycemic control and car-
diovascular risk factors is higher with the simultaneous initiation
of liraglutide and dapagliflozine which seem to synergize
exceptionally.
Disclosure: S. Pappas: None.
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Canagliflozin provides greater improvement in risk factors of meta-
bolic syndrome (MetS) versus glimepiride in patients with type 2
diabetes and MetS on background metformin
M. Desai1, K. Merton2, M.J. Davies2, U. Vijapurkar1, D. Balis1;
1Janssen Research & Development, 2Janssen Scientific Affairs, LLC,
Raritan, USA.

Background and aims: MetS refers to a collection of risk factors
associated with the development of cardiovascular disease and type
2 diabetes mellitus (T2DM). Canagliflozin (CANA), an SGLT2 inhib-
itor, increases urinary glucose excretion, leading to decreased plasma
glucose levels and a net caloric loss. In patients with T2DM on back-
ground metformin (MET), CANA improved glycaemic control and
reduced body weight and blood pressure (BP) compared with
glimepiride (GLIM) over 52 weeks; this post hoc analysis assessed
the effects of CANA versus GLIM on the components of MetS in
patients with T2DM and MetS.
Materials and methods: In this randomised, double-blind study, pa-
tients with T2DM (N = 1,450; mean age, 56.2 y; HbA1c, 7.8%; body
mass index [BMI], 31.0 kg/m2) received CANA 100 or 300 mg or
GLIM as add-on to MET over 52 weeks. In addition to T2DM, MetS
was diagnosed if patients met ≥2 of the following criteria: triglycer-
ides ≥1.7 mmol/L; high-density lipoprotein cholesterol (HDL-C) <1.0
mmol/L (men), <1.3 mmol/L (women); waist circumference ≥102 cm
(non-Asian men), ≥88 cm (non-Asian women), >90 cm (Asian men),
>80 cm (Asian women); diagnosis of hypertension or BP-related
criteria (systolic BP [SBP] ≥130 mmHg or diastolic BP [DBP] ≥85
mmHg). Changes from baseline in HbA1c, fasting plasma glucose
(FPG), BP, waist circumference, body weight, BMI, and lipids were
evaluated at Week 52.
Results: At baseline, 80.6% of patients with T2DM (n = 1,169) met
the criteria for MetS; proportions were similar across treatment
groups. Among patients with data available to assess all MetS criteria
(n = 1,160), 39.7%, 33.7%, and 17.2% of patients met 3, 4, or 5 MetS
criteria, respectively. Of those with MetS at baseline, 1,132 patients
had data available to assess MetS criteria at Week 52; the proportion
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of patients with MetS was lower in the CANA 100 and 300 mg groups
(86.7% and 85.8%) compared with GLIM (92.7%). CANA reduced
HbA1c more (300 mg) and similarly (100 mg) compared with GLIM
(Table). Relative to GLIM, CANA 100 and 300 mg provided reduc-
tions in FPG, SBP, DBP, waist circumference, body weight, and BMI.
CANA showed increases in low-density lipoprotein cholesterol
(LDL-C, 300 mg only) and HDL-C (both doses) versus GLIM.
Relative to GLIM, reductions in triglycerides were greater with
CANA 100 mg and similar with CANA 300 mg. CANAwas generally
well tolerated.
Conclusion: CANA improved all components of MetS compared with
GLIM over 52 weeks in patients with T2DM and MetS on background
MET.

Clinical Trial Registration Number: NCT01137812
Supported by: Janssen Scientific Affairs, LLC
Disclosure: M. Desai: Employment/Consultancy; Janssen Research &
Development, LLC.
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Imeglimin improves vascular dysfunction in type 2 diabetes animal
models
P. Fouqueray1, S. Bozec1, S. Bolze1, H.E. Lebovitz2;
1Poxel SA, Lyon, France, 2State University of NewYork, Health Sciences
Center, Brooklyn, USA.

Background and aims: Cardiovascular diseases are major complica-
tions of Type 2 Diabetes and new strategies to prevent and treat
them are needed. Endothelial dysfunction contributes to the patho-
genesis and clinical expression of atherosclerosis in Type 2 diabetic
patients.
Materials and methods: 2 days post-streptozotocin (STZ) injection (200
mg/kg ip), diabetic rats were treated with Imeglimin (75, 150, 300mg/kg
bid orally) during 1 week. Pressure-induced vasodilatation (PIV) was
assessed by the measure of skin blood flow in response to local pressure
using Laser Doppler Flowmetry (LDF). Endothelium-dependent response
was assessed by acethylcholine (Ach) iontophoretic delivery. Aortic rings
were isolated from diabetic db/db mice in order to assess Imeglimin effect
on vascular reactivity using phenylephrine (PE)-induced contraction.
Imeglimin (250μM and 1mM) and vehicle were added to the organ bath
for 30 minutes and then incremental concentration from 1nM to 10μM of
PE were added to induce contraction.
Results: Endothelium-dependent vasodilatation is reduced in diabetic
control STZ rats compared to non-diabetic control rats (% Ach/baseline:
25±4% vs 61±15%, p<0.05). Imeglimin 150 mg/kg bid normalizes Ach-
dependent vasodilatation, reaching almost the level of non-diabetic ani-
mals and was significantly higher than in the diabetic group (50±7%
imeglimin 150mg/kg vs 25±4% control STZ; p<0.05). Same effects were
measured in rats treated with 300mg/kg bid, whereas no effect was mea-
sured at 75mg/kg bid. The PIV response was reduced in diabetic rats
compared to non-diabetic animals (% PIV/baseline: -8±5% vs 42±8%
respectively, p<0.01). Imeglimin 150mg/kg (% PIV/baseline: 60±9%)
and 300mg/kg (% PIV/baseline: 35±7%) restored the PIV response to
the level of control non-diabetic rats. In aortic rings isolated from diabetic
db/db mice cumulative concentrations of PE caused a concentration-
dependent contraction. This vasoconstrictor response was significantly
potentiated in diabetic mice compared to control mice with a 1.4 fold
increase in maximal effect and an exacerbated sensitivity.. Imeglimin
reduced significantly aortic rings sensitivity to PE in a dose-dependent
manner. More remarkably, 1mM Imeglimin reduced the enhanced vascu-
lar reactivity to PE in diabetic mice to the level obtained in non-diabetic
mice.
Conclusion: These data show that Imeglimin prevents cutaneous micro-
circulation alterations in diabetic mice partially induced by a restoration of
the endothelium-dependent vasodilatation. Moreover, Imeglimin reduced
PE-induced contraction and PE effectiveness which are highly increased
in diabetic mice. We conclude that Imeglimin -through these improve-
ments of vascular reactivity in both small and large arteries- could provide
a protective effect on micro and macrovascular defects induced by
diabetes.
Disclosure: P. Fouqueray: Employment/Consultancy; employment.
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Abscisic acid improves glucose tolerance in rodents and in humans by
increasing muscle glucose uptake
M. Magnone1, T. Vigliarolo1, G. Sambuceti2, A. Buschiazzo2, V. Booz1,
A. De Flora1, E. Zocchi1;
1Dept. of Experimental Medicine, section of Biochemistry, University of
Genova, 2NuclearMedicine, Dept. of Health Science, IRCCSA.O.U. San
Martino, Genova, Italy.

Background and aims: Abscisic acid (ABA) is a plant hormone also
present in animals. ABA contributes to the regulation of glycemia in
mammals: i) nanomolar ABA stimulates GLUT4-mediated glucose
uptake by myoblasts and adipocytes in vitro; ii) plasma ABA in-
creases in normal human subjects, but not in diabetic patients, after
an oral glucose load (OGTT); iii) oral ABA at 1 μg/Kg body weight
(BW) significantly lowers glycemia and insulinemia in rats under-
going an OGTT. We tested the effect of a nutraceutical containing
ABA on glycemia and insulinemia in healthy volunteers consuming
a standard meal. We also investigated the effect of chronic ABA
treatment on blood glucose, lipids and body weight in mice fed a
high-glucose (HG) or a high-fat (HF) diet. Finally, we measured the
effect of a single oral ABA dose on muscle glucose uptake in rats by
micro Positron Emission Tomography (μPET) analysis.
Materials and methods: After overnight fasting, ten healthy volun-
teers consumed a standard meal. Each subject volunteered in two
experiments, one without (control), the other with a nutraceutical
containing ABA at 1 μg/Kg BW, taken immediately before the meal
(time zero). At time zero and after 30, 60 and 120 min, blood sam-
ples were taken for measurement of plasma glucose and insulin.
Male CD1 or C57BL/6 mice (8 per group) were fed a HG or a HF
diet, respectively, for 16 weeks, without (control) or with 1 μg/Kg
BW of ABA, administered in the drinking water. At the end of
treatment, blood glucose, triglycerides, glycated hemoglobin
(HbA1c) and body weight were measured and an OGTT was per-
formed. Male Wistar rats (8 per group), fasted for 14 h, underwent
an OGTT without (control) or with ABA at 1 μg/Kg BW.
Immediately after gavage, rats were anesthetized, injected i.v. with
37 MBq [18F]-deoxyglucose (FDG) and placed onto the bed of a
μPET scanner.
Results: 1. In healthy human volunteers, intake of a nutraceutical
containing ABA at a dose of 1 μg/Kg BW before a standard meal
significantly reduced both the glycemia and insulinemia profiles. 2.
In both HG- and HF- fed mice, ABA treatment significantly reduced
HbA1c, fasting glycemia and lipidemia, the glycemia profile during
an OGTT and BW gain compared to untreated controls. 3. Oral
ABA at 1 μg/Kg BW reduced the glycemia and insulinemia profiles
during the OGTT and significantly increased FDG blood clearance
and muscle and brown fat uptake.
Conclusion: A single oral dose of ABA at 1 μg/Kg BW improves
glucose tolerance in healthy humans fed a standard meal. Chronic
oral ABA administration reduces glycemia, lipidemia and BW gain
in mice fed a HG or a HF diet. μPET imaging reveals a significant
increase of FDG blood clearance and muscle and brown fat FDG
uptake in rats: stimulation of tissue glucose uptake is likely the
reason for the reduced insulinemia observed in ABA-treated rats
and humans. ABA administration could be a promising new inter-
vention to improve glucose tolerance sparing insulin by stimulating
tissue glucose uptake, which is usually compromised in pre-diabetic
or diabetic subjects.
Supported by: Nutravis S.r.l.
Disclosure:M. Magnone: None.
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Esculentin-2CHa-GA30 and its substituted analogues: mechanisms
of stimulatory action on pancreatic beta cells and acute anti-
hyperglycaemic activity in vivo
C.R. Moffett1, S. Vasu1, P.R. Flatt1, J.M. Conlon1, M.K. McGahon2,
T.M. Curtis2, Y.H.A. Abdel-Wahab1;
1School of Biomedical Sciences, Ulster University, Coleraine, 2Queen's
University, Belfast, UK.

Background and aims: We recently reported antidiabetic potential of
esculentin-2CHa (GFSSIFRGVAKFASKGLGKDLAKLGVDLVAC
KISKQC) a natural peptide first isolated from the norepinephrine-
stimulated skin secretions of the Chiricahua leopard frog Lithobates
chiricahuensis (Ranidae). This peptide has relatively complex structure/
chemistry and we now report on the insulin-releasing effects, cellular
mechanisms of action and antihyperglycaemic activity of a series of 10
bioactive novel analogues lacking the cyclic C-terminal domain
(CKISKQC), called esculentin-2CHa-GA30.
Materials and methods: Analogues of esculentin-2CHa-GA30 were
designed for ease of synthesis, plasma enzyme resistance and in-
creased biological activity. Effects on insulin release were assessed
using clonal insulin-releasing BRIN BD11 cells, human 1.1B4 cells
and isolated mouse islets. Effects on membrane potential, intracel-
lular Ca2+ and cAMP levels were determined using commercially
available kits. K-ATP currents were assessed using whole-cell
mode of the patch clamp technique. Acute effects on glucose tol-
erance (18 mmol/kg) were investigated using fasted NIH Swiss
mice.
Results: D-amino acid substitutions at positions 7 (Arg), 15 (Lys)
and 23 (Lys) and fatty acid (L-octanoate) attachment to Lys at
position 15 of esculentin-2Cha-GA30 conveyed resistance to plas-
ma enzyme degradation whilst preserving 1.4-3.6 fold in vitro
insulin-releasing activity at concentrations of 1 x 10-8 to 10-6M
(P<0.001). Analogues [D-Arg7, D-Lys15,D-Lys23]-esculentin-
2CHa-(GA30) and Lys15-octanoate-esculentin-2CHa-(GA30)
(Peptides 7 and 10 respectively) which exhibited the most promis-
ing biological profiles were selected for further analysis. These
peptides stimulated glucose-dependent insulin release from mouse
islets (P<0.01) and stimulated insulin secretion by 1.5-3.5 fold
(P<0.001) from human 1.1B4 cells at concentrations as low as 1
x 10-11M . Using chemical inhibitors of adenylate cyclase (30 uM
NKY80), protein kinase C (10 nM PMA) or phospholipase C (5
uM U73122X) pathways, involvement of PLC/PKC mediated insu-
lin secretion was confirmed in BRIN BD11 cells with similar ac-
tion to that of CCK-8. Diazoxide (0.3mM) and verapamil (50uM)
exerted small inhibitory effect on insulin secretion provoked by
esculentin-2Cha-GA30 analogues (P<0.05) suggesting some action
also on K+ and Ca2+ channels. Consistent with this, the analogues
prompted weak plasma membrane depolarisation (P<0.05) and
small increase of intracellular Ca2+ (P<0.01). Patch clamp experi-
ments indicated lack of appreciable effect on K-ATP channels.
Evaluation of cellular location with fluorescent-tagged esculentin-
2Cha-GA30 indicated membrane action suggesting that the weak
depolarisation action may be due to cationic nature of the peptides
tested. Acute administration of either analogue to normal mice im-
proved glucose tolerance (P< 0.01) and enhanced insulin release
(P< 0.05) similar to that observed with equal dose of GLP-1 (75
nmol/kg).
Conclusion: These data suggest that multi-acting analogues of
esculentin-2CHa-GA30 may prove useful for promotion of glycaemic
control in obesity-diabetes.
Supported by: Invest Northern Ireland
Disclosure: C.R. Moffett: None.
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Effect of oxymatrine on insulin resistance and lipid metabolism in
HepG2 cells exposed to palmitic acid
W.J. Fei1, L. Zhang1, G.Y. Song2, L.P. Ren2, L.Y. Duan3;
1Hebei Medical University, Shijiazhuang, 2Department of Endocrinology,
Hebei General Hospital, Shijiazhuang, 3Taida Hospital of Tianjin, China.

Background and aims: Insulin resistance(IR) is a common pathophysi-
ological state associated with obesity, type 2 diabetes mellitus(T2DM),
and non-alcoholic fatty liver disease(NFALD). Oxymatrine, a monomer
component extracted from Sophora flavescens Ait, is reported to have
many pharmacological effects. Recent studies have reported that
Oxymatrine combined with Metformin could dramatically attenuated he-
patic lipid accumulation and enhance insulin sensitivity in patients with
NAFLD. However, it remains unclear about the underlying mechanism of
these effects. The aim of this study was to explore the effect of
Oxymatrine on IR and fat accumulation in HepG2 cells exposed to
Palmitic acid (Pa).
Materials and methods: HepG2 cells were cultured in medium con-
taining 0.25 mmol/L PA to induce insulin resistance. HepG2 cells
were randomLy divided into two groups, normal-medium group and
Pa-medium group, respectively cultured for 48 hours. After success-
ful modeling, the PA-medium group were randomly subdivided into
3 groups: Pa-medium group (Pa) (0.25 mmol/L), Metformin-
medium group (Met) (0.2 mg/mL), and Oxymatrine-medium group
( Omt) (0.08 mg/mL). After 48 hours of drug intervention, the cells
were collected respectively. Triglyceride content and the related
markers of oxygen stress were measured by kits. Reactive oxygen
radicals (ROS) were detected by 2, 7-dichlorofuorescin diacetate
(DCFH-DA) staining. proteins and mRNA had been isolated to eval-
uate the expression of proteins and genes involved in insulin signal
transduction and lipid metabolism, respectively by Western blot and
real time PCR.
Results: The in vitro model of IR in HepG2 cells induced by Pa
was successfully established, measured by the increased level of
glucose concentration and decreased insulin sensitivity compared
with N group(P<0.05). Gene expression analysis revealed a sig-
nificantly decreased of key markers in insulin signal pathway
(INSR, IRS-1, AKT and GLUT4), while the intervention of
Oxymatrine and Metformin increased the mRNA expression of
these key markers(P<0.05). Meanwhile, the ratio of p-Akt/t-Akt
and GLUT4/β-actin in Pa group showed a significant decrease
compared with N group(P<0.05), while the ratio of p-IRS-1/IRS-
1 increased. However, the administration of Oxymatrine and
Metformin respectively increased the ratio of p-Akt/t-Akt and
GLUT4/β-actin, and decreased the ratio of p-IRS-1/IRS-
1(P<0.05). On the other hand, Pa-induced accumulation of lipid
in HepG2 cells was significantly alleviated in drug intervention
groups. Compared with Pa group, the mRNA and protein expres-
sion of CD36 decreased significantly after Metformin and
Oxymatrine administration, while the mRNA level of CPT-1 in-
creased significantly(P<0.05). Furthermore, there was an obvious
increase in the generation of ROS and MDA in HepG2 cells
exposed to Pa, as well as an decrease in the activities of anti-
oxidative enzymes such as GSH-Px and T-SOD(P<0.05). After
drugs intervention, the generation of ROS and MDA decreased
dramatically compared with Pa group, while the activities of
GSH-Px and T-SOD increased(P<0.05).
Conclusion: Oxymatrine may increase insulin sensitivity and lipid me-
tabolism through improving oxygen stress state in HepG2 cells exposed
to palmitic acid. Meanwhile it may ameliorate the lipid accumulation
directly through inhibiting fatty acid uptake and increasing β-oxydation.
Disclosure:W.J. Fei: None.
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Emodin, a compound with acclaimed antidiabetic potential, deterio-
rates glucose tolerance in obese mice
S. Abu Eid1, M. Adams2,3, T. Scherer1, H. Torres-Gómez2, M.T. Hackl1,
R. Riedl2, A. Luger1, C. Fürnsinn1;
1Dept.Med.III, Div.Endocrinol.Metab., Medical University of Vienna,
Austria, 2Centre Org.&Med.Chem., Inst.Chem.&Biol.Chem., Zurich
University of Applied Sciences, Wädenswil, 3Bacoba AG, Wädenswil,
Switzerland.

Background and aims: Emodin is found in herbal remedies used in
Traditional Chinese Medicine. Alongside its undisputed laxative ac-
tion, emodin has been reported to lower blood glucose in
hyperglycaemic rodents. Although purely experimental, these results
are heralded in non-scientific (online-) sources to promote sales of
emodin-containing herbal products as a natural cure for diabetes.
While emodin-induced glucose lowering has been attributed to a sur-
prising multitude of molecular mechanisms (activation of PPARγ,
inhibition of 11β-HSD, activation of AMPK, etc.), little effort has
been made to sort out, whether emodin merely acts via loss of appe-
tite and body weight.
Materials and methods:Mice were rendered obese and glucose intol-
erant by high fat diet and treated with emodin, which was given for 7
weeks as a food admixture of 2 or 5 g/kg (daily uptake was as in
preceding studies that had reported anti-hyperglycaemic action).
Comparison was made to control mice fed ad libitum as well as to
mice weight-matched to the emodin-treated by restricted feeding. In
addition, acute effects of single emodin doses were studied in mice
and rats.
Results: The effects of emodin were dose-dependent, results given
below refer only to the higher dose. Emodin blunted food intake (-
20%) and reduced body weight (-14%). Since the same decrease in
food intake without concomitant emodin treatement caused compa-
rable weight reduction, emodin-induced weight loss could be ex-
plained entirely by reduced calorie consumption without changes in
energy expenditure or food efficiency (weight change, g: fed ad
libitum, +5.5±0.5; emodin, -2.0±0.6; weight-matched, -2.2±0.5 g;
p<0.001 each vs. ad libitum). As described by others, emodin ame-
liorated hyperglycaemia versus control mice fed ad libitum, but com-
parison to weight-matched controls unmasked deterioration rather
than improvement of basal blood glucose (mmol/l: fed ad libitum,
9.5±0.4; emodin, 7.2±0.4; weight-matched, 6.1±0.3; p=0.03 for em-
odin vs. weight-matched) and glucose tolerance (AUC, mol/l*min:
fed ad libitum, 2.01±0.08; emodin, 1.89±0.07; weight-matched, 1.65
±0.05; p=0.01 for emodin vs. weight-matched). Impaired glucose
tolerance was associated with blunted insulin sensitivity (insulin tol-
erance test, decrease in blood glucose after 15 min, mmol/l: fed ad
libitum, -2.37±0.33; emodin, -2.64±0.43; weight-matched, -3.88
±0.34; p<0.05 each vs. weight-matched). A single oral dose of emo-
din did not affect glucose tolerance in mice, whereas i.v. injection in
rats acutely blunted the rise of plasma insulin and deteriorated glu-
cose tolerance.
Conclusion:We conclude that emodin´s anti-hyperglycaemic activity
is merely the consequence of weight loss caused by a spoilt appetite,
as it is known to accompany almost any type of sickness and discom-
fort in laboratory rodents. Our finding that emodin even impairs glu-
cose homeostasis under weight-neutral conditions seriously compro-
mises claims that have been raised about an antidiabetic potential of
emodin and about molecular mechanisms mediating such action. The
outcome illustrates the importance of an appropriate dose of profes-
sional scepticism in order to protect patients from potentially harmful
misuse of medicinal products.
Disclosure: S. Abu Eid: None.
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Apabetalone (RVX-208) acts on epigenetics to lower Major Adverse
Cardiovascular Events (MACE) in diabetes patients with atheroscle-
rosis via microbiome activity
N.C. Wong1, C. Calosing1, L. Tsujikawa1, E. Kulikowski1, D. Gilham1,
S. Wasiak1, C. Halliday1,2, J. Johansson2, M. Sweeney2;
1Clinical Development, Resverlogix Corporation, Calgary, Canada,
2Medical Affairs, Resverlogix Corporation, San Francisco, USA.

Background and aims: RVX-208 selectively inhibits the second ligand
domain in bromodomain extra-terminal (BET) proteins that are epigenetic
readers of acetylated lysine marks on histone tails. In the SUSTAIN and
ASSURE (n=499) trials, patients (n=192) with diabetes mellitus (DM)
and cardiovascular disease (CVD) given 200 mg/d of RVX-208 had a
77% relative risk reduction (RRR) in MACE. This marked RRR likely
arises from RVX-208’s additive effects that include attenuation of known
contributors to CVD such as the complement, inflammatory and coagu-
lation pathways plus raising high density lipoproteins (HDL). In studies
below, we tested a hypothesis that trimethylamine oxide (TMAO) a cir-
culating metabolite connected to the microbiome may heighten comple-
ment activity. Next we asked how RVX-208 may beneficially affect the
complement cascade (CC) in possibly underpinning the lower MACE
observed in recent trials.
Materials andmethods: Plasma from above human trials were analyzed.
Gene expression data from RVX-208 exposed Huh-7 hepatoma cells and
primary human hepatocytes.
Results: Heightened CC activity in CVD may perhaps be related to, a
metabolite from dietary meat consumption, TMAO because of its ability
to predict CVD risks. Human Huh-7 hepatoma cells (HC) grown in high
glucose (25 mM) exposed to varying doses (0.1-100 uM) of TMAO re-
vealed a dose and time dependent rise in mRNA encoding components of
the CC; mannose-binding lectin (MBL) and C3 ranging from 1.2 to 1.5-
fold. In high glucose and TMAO treated HC, adding 25 uM RVX-208
reduced levels of these mRNAs by >80%. Conversely, initial findings in
HC grown exposed to euglycemia (5.6 mM glucose) TMAO failed to
induce MBL or C3, but adding RVX-208 still suppressed both mRNAs
by >80%. C5 another CC member was unlike MBL and C3 because
TMAO did not induce C5 mRNA in HC exposed to hyperglycemia but
RVX-208 also suppressed its expression. These findings point to the idea
that TMAO enhances CC activity in hyperglycemia by inducing selected
components of the CC but not all. In humans, plasma TMAO comes from
flavin mono-oxygenase 3 (FMO3) activity on dietary components. To fur-
ther explore the TMAO and CC link we had to use primary human hepa-
tocytes (PHH) because FMO3 is not expressed in HC. Exposure of PHH to
RVX-208 lowered FMO3 mRNA levels by 60%. Next we wondered
whether these findings in vitro extended into humans by measuring CC
proteins in plasma samples from our human trials. Consistent, in part with
in vitro, MBL and C5 were significantly reduced by 15 and 12% respec-
tively in plasma from patients given RVX-208 vs baseline in the ASSURE
trial but C3 in the same samples did not change in a similar fashion.
Conclusion: HC grown in high glucose exposed to TMAO induces
mRNAs encoding MBL and C3, two central components of the CC.
Not only is TMAO induction of the mRNAs abrogated by apabetalone,
it also suppresses by >80% levels of mRNAs encoding these CC. A
separate effect of RVX-208 appears upstream of TMAO by suppressing
FMO3 the enzyme that makes TMAO. Our findings suggest that RVX-
208 has multiple ways of calming the CC at several points in liver cells
exposed to hyperglycemia. Together our findings suggest that actions of
RVX-208 may beneficially impact innate immunity by affecting CC in
ways that could lead to lower MACE in patients with DM and CVD.
Clinical Trial Registration Number: NCT01058018
Disclosure:N.C.Wong: Employment/Consultancy; Employee of Resverlogix
Corp. Stock/Shareholding; Holder of shares and options in Resverlogix.

723
L-Carnitine attenuates fibrosis and inflammation in C57BL/6 mice
with dietary-induced steatohepatitis
I. Terruzzi1, G. Mollica2,3, A. Montesano2, P. Senesi3, F. Vacante2, R.
Codella2,3, L. Luzi2,3;
1Diabetes Research Institute-Nutrition-Metabolism Unit, San Raffaele
Scientific Institute, 2Department of Biomedical Sciences for Health,
University of Milan, 3Metabolism Research Centre, San Donato
Hospital and Scientific Institute, Milan, Italy.

Background and aims: Nonalcoholic steatohepatitis (NASH) represents
an advanced stage of fatty liver disease developed in the absence of
alcohol abuse and its prevalence is increasing in western countries in
parallel with Type 2 Diabetes and metabolic syndrome incidence.
NASH is a strong marker of cardiovascular risk and in the last few de-
cades it has become evident that there is a mutual interaction between
heart and liver, influencing individual functions. In effect NASH, charac-
terized by excess of intracellular fatty acids, severe inflammatory and
fibrotic state, plays a critical role in two principal tissues: liver and heart.
Several studies have examined the effectiveness of L-Carnitine (LC) in
liver function and have recognized LC as a nutritional supplementation in
cardiovascular disease. The present study was designed to investigate the
effects of LC administration on liver and heart function and morphology
in mice models of steatohepatitis, induced by a methionine-choline defi-
cient diet (MCD).
Materials andmethods:C57BL/6mice male (n=18, age:12weeks) were
divided in 3 different groups: control mice (CONTR) were fed for 6
weeks with a normal diet while both MCD and LC groups received
MCD diet. From the 4th week LC group received MCD diet enriched
with 200mg/kg/die LC (drinking water). IPGTT tests were performed.
After sacrifice, livers and hearts were excised, subjected to histopatholo-
gy, gene and protein expression analysis.
Results: The results showed that there are no significant differences in
body weight between MCD and LC mice groups while, as expected, a
significant weight loss occurred in MCD and LC groups in respect
with CONTR. Furthermore, insulin sensitivity (IPGTT test) and
GLUT4 protein content were unchanged among groups. Tissues fat
deposition, inflammatory infiltration and fibrosis were, then, investi-
gated. Different histopathology staining methods showed that LC sig-
nificantly reduces fat accumulation. Immunofluorescence assay re-
vealed an important downregulation of the two markers of tissue fi-
brosis: alpha smooth muscle actin protein level and Kruppel-like fac-
tor (KLF15). To clarify LC cellular mechanisms in counteracting in-
flammatory liver state, we evaluated NFkB pathway and PPARγ: LC
markedly attenuated MCD-induced NFkB increase and restored
PPARγ protein levels. In addition, LC significantly stimulated
Ca2+/calmodulin-dependent kinases II activity, suggesting that LC
could ameliorate mitochondrial function. Noteworthy, we observed
LC actived ERKs pathway, which is correlated with a reduction of
oxidative stress and hepatotoxicity. In parallel, to investigate LC anti-
inflammatory and fibrotic role in heart, we studied STAT-3 activation:
LC significantly decreased STAT-3 activation observed in MCD
hearts. This data is in accordance with the reduction of Calcium sig-
naling in LC hearts compared to MCD.
Conclusion: In conclusion, LC appears to exert different beneficial
actions on the liver-heart axis counteracting steatohepatitis. LC sup-
plementation may be used in order to prevent disease progression in
these analyzed tissues, inhibiting the inflammation and fibrotic
pathways.
Disclosure: I. Terruzzi: None.
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PXL770, a novel direct AMPK activator, inhibits hepatic de novo
lipogenesis, for the treatment of metabolic disorders
S. Bozec1, S. Bolze1, M. Roden2,3, M. Foretz4;
1Poxel, Lyon, France, 2Institute for Clinical Diabetology, German
Diabetes Center, Leibniz Institute for Diabetes Research at Heinrich
Heine University Düsseldorf, 3Department of Endocrinology and
Diabetology, Medical Faculty, Heinrich Heine University Düsseldorf,
Germany, 4Institut Cochin, INSERM U1016, CNRS UMR8104,
Université Descartes, Paris, France.

Background and aims: PXL770 directly activates adenosine
monophosphate-activated protein kinase (AMPK), an enzyme that
regulates cellular energy metabolism by affecting energy-
consuming pathways such as De Novo Lipogenesis (DNL) including
fatty acid and cholesterol synthesis as well as energy-producing
pathways such as lipid oxidation and glucose uptake. Accordingly,
PXL770 could play an important role in the management of diabetes
and hyperlipidemia.
Materials andmethods: The inhibitory potency of PXL770 on DNL
was first evaluated in primary mouse and human hepatocytes. DNL
was monitored by [1-14C] acetate incorporation into lipids to probe
fatty acid synthesis. The AMPK dependency of this effect was then
assessed in hepatocytes from liver AMPKα1α2-deficient mice.
Finally, the effect of PXL770 on DNL was evaluated in vivo in
nine week-old C57BL/6J male mice. Hepatic DNL was stimulated
by fasting (24h) followed by high-carbohydrate diet refeeding
(12h) manipulation. Mice were treated orally with vehicle,
35mg/kg or 75 mg/kg PXL770 3 times during the fasting/
refeeding manipulation. The hepatic rate of lipid synthesis was
assessed by the rate of in vivo incorporation of 3H2O into lipids
in liver.
Results: PXL770 dose-dependently decreases liver DNL in human
and mouse primary hepatocytes with similar potency, showing
IC50 of respectively 3 and 2.8 μM. PXL770 inhibitory effect
was totally blunted in AMPKα1α2-null hepatocytes, demonstrating
an AMPK-dependent action of PXL770 on lipogenesis .
Comparison between vehicle-treated 24h-fasted and vehicle-
treated 12h-refed control groups showed a 15-fold induction of
3H2O incorporation in liver of refed mice indicating a strong stim-
ulation of hepatic DNL by the fasting/refeeding manipulation.
Importantly, a dose-dependent reduction of incorporation of
3H2O into lipids in liver of refed mice treated orally with
PXL770 was observed, in comparison to vehicle-treated refed mice
(-45%, P=0.0022 and -71%, P=0.000079 after PXL770 35mg/kg
and 75mg/kg respectively).
Conclusion: These results show that PXL770 is a potent inhibitor of
hepatic DNL as demonstrated by the strong reduction of 3H2O incor-
poration in lipids in the liver. The results are consistent with the
decrease in fatty acid synthesis in response to PXL770 measured
previously in vitro in primary hepatocytes and confirm the role of
AMPK in this metabolic pathway. These data provide evidence for
the therapeutic potential of PXL770 in hepatic lipid metabolism dis-
orders. Treatment with PXL770 may contribute to improve the liver
lipid content of patients suffering from hepatic steatosis and may
potentially manage dyslipidemia and improve insulin sensitivity in
patients with metabolic syndrome.
Disclosure: S. Bozec: Employment/Consultancy; Employment.

PS 064 SGLT-2 inhibitors: clinical
trials
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Achieving composite endpoint of HbA1c, body weight, and systolic
blood pressure reduction with canagliflozin in patients with type 2
diabetes
K. Merton1, M.J. Davies1, U. Vijapurkar2, D. Inman1, G. Meininger2;
1Janssen Scientific Affairs, LLC, 2Janssen Research & Development,
LLC, Raritan, USA.

Background and aims: In addition to achieving glycaemic control,
weight loss and blood pressure (BP) reduction are important components
of type 2 diabetes mellitus (T2DM) management as many patients with
T2DM are overweight/obese and/or have hypertension. Canagliflozin
(CANA), an SGLT2 inhibitor, has demonstrated improvements in
HbA1c, body weight, and systolic BP (SBP) across a broad range of
patients with T2DM. The aim of this analysis was to evaluate the propor-
tion of patients with T2DM achieving the composite endpoint of HbA1c
reduction ≥0.5%, body weight reduction ≥3%, and SBP reduction
≥4 mmHg with CANAversus placebo (PBO).
Materials and methods: This post hoc analysis used pooled data from
four randomised, double-blind, PBO-controlled, Phase 3 studies. Patients
(N = 2,313; mean age, 56 y; HbA1c, 8.0%; body weight, 89 kg; SBP, 128
mmHg) received CANA 100 or 300 mg or PBO for 26 weeks.
Results: At baseline, similar proportions of patients met treatment goals
across groups. At Week 26, a greater proportion of patients achieved
individual HbA1c, body weight, and SBP targets with CANA versus
PBO (Figure). A higher proportion of patients treated with CANA 100
or 300 mg versus PBO (21.1%, 25.3%, and 5.7%, respectively) achieved
the composite endpoint of HbA1c reduction ≥0.5%, body weight reduc-
tion ≥3%, and SBP reduction ≥4 mmHg at Week 26. CANAwas gener-
ally well tolerated, with a safety profile similar to that seen in other Phase
3 CANA studies.
Conclusion: Patients with T2DM were more likely to achieve clinically
important reductions in HbA1c, body weight, and SBP with CANAver-
sus PBO.

Clinical Trial Registration Number: NCT01081834, NCT01106677,
NCT01106625, NCT01106690
Supported by: Janssen Scientific Affairs, LLC
Disclosure: K. Merton: Employment/Consultancy; Janssen Scientific
Affairs, LLC.
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Effects of dapagliflozin on weight loss and metabolic changes in type
2 diabetes patients fasting in the month of Ramadan
W. Wan Seman1, S. Rajoo1, N. Mohd Noor1, N. Kori2, N. Sukor2, N. A
Wahab2, N. Mustafa2, N. Kamaruddin2;
1Department of Medicine, Putrajaya Hospital, WP Putrajaya,
2Department of Medicine, National University of Malaysia, WP Kuala
Lumpur, Malaysia.

Background and aims: Fasting in the month of Ramadan can result in
changes in body weight and metabolic profiles. These can be attributed to
dietary factors, physical inactivity, medications and sleeping pattern.
Dapagliflozin promotes excretion of excess glucose in the urine, therefore
altering the body composition through caloric loss. The aim of this study
was to assess the weight loss and metabolic changes associated with
dapagliflozin in comparison to sulphonylurea in T2DM patients who fast
during Ramadan.
Materials and methods: In this 12-week, randomised, open-label, two-
arm parallel group study, 110 patients who were receiving sulphonylurea
(SU) and metformin were randomised to either receive Dapagliflozin
10mg daily (n=58) or to continue receiving sulphonylurea (n=52). The
primary outcomewas to assess themean change in bodyweight andmean
change in metabolic parameters at week 6 (Ramadan fasting month) and
week 12. Continuous variable were analysed using repeated measures
ANOVA in general linear model (RM GLM). Data were analysed using
IBM SPSS Statistics Version 22.
Results: Both groups showed a reduction in mean change in body weight
at week 6, with greater reduction seen in dapagliflozin group compared to
sulphonylurea (-3.9 ± 1.65 kg vs -1.8 ± 2.20 kg; p=0.004). There was a
mild increase in mean change in weight at week 12 (0.43 vs 1.38 kg) in
dapagliflozin and sulphonylurea group respectively. At the end of the
study period, dapagliflozin continued to maintain a greater weight reduc-
tion of -3.47 ± 2.23 kg when compared to sulphonylurea (p<0.05).
Adjustment of mean change in body weight to HbA1c, fructosamine,
fasting plasma glucose and gender did not show any significant correla-
tion. There was a significant reduction in mean change in systolic blood
pressure (-8.7 ± 20.29mmhg vs -8.6 ± 16.91 mmhg) and diastolic blood
pressure (-3.9 ± 11.84 mmhg vs -6.4 ± 8.25 mmhg) during the 12-week
study period but it did not differ statistically dapagliflozin and
sulphonylurea group. There were no significant differences in HbA1c,
fasting plasma glucose, and fructosamine levels. A higher mean change
in high density lipoprotein-cholesterol (HDL-C) seen in dapagliflozin
compared to sulphonylurea group (0.05 ± 0.236 mmol/L vs -0.10 ±
0.158mmol/L; p=0.003). Although there were changes seen in the low
density lipoprotein-cholesterol (LDL-C), total cholesterol, uric acid level,
serum sodium and serum creatinine at week 6 and week 12, it did not
differ between groups.
Conclusion: This study showed that patients on dapagliflozin attained
a significant weight reduction of 3.47kg at week 12, an effect which
was only seen at week 24 in previous dapagliflozin study. The initial
weight loss at week 6 may have resulted from fluid loss associated
with osmotic diuresis and accentuated by 13 hours of fasting and fluid
restrictions, however subsequent weight loss is likely due to caloric
loss from glycosuria. Whether fasting in Ramadan can be a good
stepping stone for a boost to weight loss program needs to be further
evaluated. In summary, the use of dapagliflozin resulted in a greater
weight reduction when compared to sulphonylurea in T2DM patients
who fast during Ramadan.
Supported by: Astra Zeneca
Disclosure:W. Wan Seman: None.
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Ertugliflozin effectively improves glycaemic control as monotherapy
in patients with type 2 diabetes: the VERTIS MONO trial
S. Terra1, M.J. Davies2, J. Frias3, G. Derosa4, A. Darekar5, K. Focht6, G.
Golm7, J. Johnson8, D. Saur9, S. Dagogo-Jack10;
1Pfizer, Andover, USA, 2University of Leicester, UK, 3National Research
Institute, Los Angeles, USA, 4University of Pavia, Italy, 5Pfizer, Walton
Oaks, UK, 6Pfizer, Collegeville, 7Merck, Upper Gwynedd, 8Merck,
Rahway, USA, 9Pfizer, Paris, France, 10University of Tennessee Health
Science Center, Memphis, USA.

Background and aims: Ertugliflozin (ERTU) is an oral SGLT2
inhibitor in development for treatment of patients with T2DM.
This presents results from the efficacy endpoints at Week 26 in
this ongoing Phase 3, 52-week, randomized, double-blind,
placebo-controlled trial, assessing the efficacy and safety of
ERTU compared with placebo (PBO) in patients with T2DM
and inadequate glycemic control (A1C 7.0-10.5%) on diet and
exercise.
Materials and methods: Adult patients (age 56.4 ± 11.0 yrs; baseline
A1C 8.21 ± 0.98%, and duration of T2DM 5.0 ± 5.1 years, mean ± SD)
were randomized to receive PBO, ERTU 5mg or ERTU 15mg once daily
in a 1:1:1 ratio (N=461).
Results: At Week 26, patients randomized to ERTU 5 mg and ERTU
15 mg had significantly greater reductions in A1C, FPG, body
weight, and 2-hour post-prandial glucose (PPG) and were significant-
ly more likely to have an A1C <7.0% when compared to PBO
(Table 1). The placebo-adjusted least-squares mean reduction in
A1C was 0.99% and 1.16% for ERTU 5 mg and ERTU 15 mg, re-
spectively. Compared with PBO, ERTU treatment was associated
with a trend toward lower blood pressure. Overall AE rates were
comparable between ERTU and PBO and the rate of serious AEs
was low across groups. A higher incidence of genital mycotic infec-
tions in females was observed in patients taking ERTU 15 mg
(22.6%) and ERTU 5 mg (16.4%) compared to PBO (7.0%); there
was no increase in the incidence of urinary tract infections with either
dose of ERTU relative to placebo.
Conclusion: ERTU improved glycemic control and was generally well
tolerated as monotherapy in patients with T2DM.

Clinical Trial Registration Number: NCT01958671
Supported by: Pfizer and Merck and Co.
Disclosure: S. Terra: Employment/Consultancy; Pfizer. Stock/
Shareholding; Pfizer.
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Safety and efficacy of ertugliflozin plus sitagliptin versus either treat-
ment alone in subjects with type 2 diabetes inadequately controlled
with metformin: the VERTIS FACTORIAL trial
R. Pratley1, R. Eldor2, G. Golm2, S. Huyck2, Y. Qiu3, S. Sunga2, J.
Johnson2, S. Terra4, J. Mancuso5, S.S. Engel2, B. Lauring2;
1Florida Hospital Diabetes Institute, Orlando, 2Merck & Co., Inc.,
Rahway, USA, 3MSD R&D (China) Co., Ltd, Beijing City, China,
4Pfizer, Inc., Andover, 5Pfizer, Inc., Groton, USA.

Background and aims: Ertugliflozin (ERTU) is an oral sodium/glucose
cotransporter 2 (SGLT2) inhibitor in development for treatment of T2DM.
This study compared the efficacy and safety of co-administration of
ERTU 5 mg or 15 mg plus sitagliptin (SITA) 100 mg compared with
either treatment alone.
Materials and methods: In a double-blind Phase 3 trial, subjects
(n=1233) with HbA1c 7.5-11.0% on stable metformin ≥1500 mg/day
were randomised to 1 of 5 treatment groups (Table). ERTU+SITA com-
binations were compared with corresponding ERTU doses alone (5 or 15
mg) and SITA alone.
Results: Baseline characteristics were comparable among groups
(overall mean age 55.1 years, HbA1c 8.6%). After 26 weeks, co-
administration of ERTU+SITA was significantly more effective
than ERTU or SITA alone in reducing HbA1c, fasting plasma glu-
cose (FPG), and achieving HbA1c <7.0%, and significantly more
effective in reducing body weight and systolic blood pressure (BP)
vs SITA (Table). Incidence of adverse events (AEs) was similar
across groups, except for higher rates of genital mycotic infections
in groups receiving ERTU vs SITA alone (females, 4.9-7.6% vs
1.1%; males, 2.4-4.7% vs 0%, respectively). Urinary tract infection
rates were higher with ERTU alone (but not ERTU+SITA) vs SITA
alone (range: 3.2% [SITA] to 5.6% [ERTU 15 mg]). Symptomatic
hypoglycaemia rates ranged from 2.4% (ERTU 5 mg) to 4.9%
(ERTU 15 mg+SITA). Hypovolaemia AE rates were 1.6 and
0.8% in ERTU 5 and 15 mg groups, respectively, and 0% in all
other groups.
Conclusion: Co-administration of ERTU+SITA provided more effective
glycaemic control vs ERTU or SITA alone and was generally well-
tolerated.

Clinical Trial Registration Number: NCT02099110
Supported by: Merck & Co, Inc. in collaboration with Pfizer
Disclosure: R. Pratley: Employment/Consultancy; AstraZeneca,
Boehringer-Ingelheim, GlaxoSmithKline, Hanmi Pharmaceutical
Co., Inc., Janssen Pharmaceuticals, Inc., Ligand Pharmaceuticals,
Inc., Lilly, Merck & Co., Inc., Novo-Nordisk, Takeda. Grants; Lilly,
Merck & Co., Inc., Sanofi-Aventis US, LLC, Novo-Nordisk, Takeda.
Honorarium; Novo-Nordisk. Lecture/other fees; AstraZeneca, Novo-
Nordisk.
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Defining the potential “real-world” impact of the EMPA-REG
OUTCOME trial on improving cardiovascular outcomes: observa-
tions from the Diabetes Collaborative Registry (DCR)
S.V. Arnold1, S.E. Inzucchi2, T.M. Maddox3, F. Tang1, D.K. McGuire4, S.N.
Mehta5, A. Goyal6, L.S. Sperling6, D. Einhorn7, N.D. Wong8, M. Kosiborod1;
1Saint Luke's Mid America Heart Institute, Kansas City, 2Yale University,
New Haven, 3VA Eastern Colorado Health Care System, Denver, ,
4University of Texas Southwestern, Dallas, 5Joslin Diabetes Center,
Boston, 6Emory University, Atlanta, 7University of California-San
Diego, 8University of California-Irvine, USA.

Background and aims: The EMPA-REG OUTCOME trial demonstrat-
ed beneficial cardiovascular (CV) effects of empagliflozin, a sodium-
glucose co-transporter 2 inhibitor (SGLT2i) in patients with type 2 diabe-
tes (T2D) and atherosclerotic CV disease (CVD). We estimated the cur-
rent use and potential impact of empagliflozin, as well as any SGLT2i, in
patients enrolled in the DCR.
Materials and methods: DCR is the first large-scale national outpatient
registry of T2D patients recruited from cardiology, endocrinology, and prima-
ry care practices in the US and currently encompasses 299 practices and 4191
providers. Patients ≥18 years old with T2D, HbA1c 7-10%, and atheroscle-
rotic CVDwere considered potentially eligible for EMPA-REGOUTCOME.
Results: Among 979,175 patients in DCR, 284,632 had T2D and an
HbA1c value. Of these, 45,948 (16.1%) had HbA1c 7-10% and atheroscle-
rotic CVD. Mean age was 70 y, 62% were men, and mean HbA1c was
8.1%. Only 1788 of these patients (3.9%) were treated with an SGLT2i:
canagliflozin 68%, dapagliflozin 21%, and empagliflozin 11%. (Figure).
Patients treated vs. not treated with a SGLT2i were more likely to be
younger (64 vs. 70 y), male (68 vs. 62%), have lower creatinine (1.1 vs.
1.3 mg/dl), and have less heart failure (22 vs. 35%; all p<0.001). Assuming
similar risk reductions in this “real-world” patient population as observed in
EMPA-REG OUTCOME, if all potentially eligible patients in DCR were
treated with empagliflozin for 3 years, this may have prevented 1149
deaths, 1011 CV deaths, and 643 hospitalizations for heart failure.
Conclusion: In a large US-based outpatient registry of DM patients across
the spectrum of primary and specialty care, we found that ~1 in 6 outpa-
tients with T2D met the main eligibility criteria for EMPA-REG
OUTCOME. In such patients, SGLT2i therapy is rarely used and tends to
be prescribed in lower risk patients (younger, better kidney function, less
heart failure). Expanded and better targeted use of empagliflozin (and, if
they are shown to be equally effective, other SGLT2i’s) in eligible patients,
particularly those at highest risk for adverse CV outcomes, could signifi-
cantly reduce CV morbidity/mortality. Longitudinal follow-up of the DCR
cohort will provide the opportunity to assess adoption of SGLT2i’s over
time and potentially their real-world effectiveness in a large diabetes cohort.
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Supported by: AstraZeneca and BI fund theDCR, but neither had any role
in this analysis
Disclosure: S.V. Arnold: None.

730
Effect of empagliflozin on anthropometry and indices of visceral and
total adiposity in patients with type 2 diabetes and high cardiovascu-
lar risk: EMPA-REG OUTCOME
I.J. Neeland1, D.K. McGuire1, C.S. Fernández2, M. Mattheus3, H.-J.
Woerle3, O. Johansen4, D. Fitchett5;
1UT Southwestern Medical Center, Dallas, USA, 2Jefe de Servicio de
Medicina Interna, Hospital Universitario de La Princesa, Madrid, Spain,
3Boehringer Ingelheim Pharma GmbH & Co. KG, Ingelheim, Germany,
4Boehringer Ingelheim Norway KS, Asker, Norway, 5St Michael's
Hospital, Division of Cardiology, University of Toronto, Canada.

Background and aims: Empagliflozin (EMPA) treatment significantly
reduced cardiovascular (CV) events including CV death, hospitalisation
for heart failure and all-cause mortality vs. placebo (PBO) in the EMPA-
REG OUTCOME trial. Whether improvement in CV risk is related to
treatment effects on total body and visceral adiposity (VA) is unknown.
Therefore, we explored the effect of EMPAvs.placebo on anthropometry
and validated surrogate indices of VA and total fat mass in EMPA-REG
OUTCOME.
Materials andmethods: Patients with type 2 diabetes and high CV risk
were randomised to receive PBO, EMPA 10 mg, EMPA 25 mg in
addition to standard of care. Changes from baseline to week 164 for
body weight and validated indices of VA (waist circumference (WC),
index of central obesity (ICO; ratio WC/height), and changes in esti-
mated total body fat (eTBF) using the YMCA-formula (eTBFmen:
100*(-98.42 + [4.15*WC] -[0.082*weight])/weight; eTBFwomen:100*
(-76.76 + [4.15*WC] -[0.082*weight])/weight), were assessed between
treatment and PBO groups using a mixed model repeated measures
analysis.
Results: In total, 2333, 2345 and 2342 patients received PBO, EMPA
10 mg and EMPA 25 mg, respectively. Mean (SE) baseline weight for
each group was 86.7 (0.4), 86.0 (0.4), 86.5 (0.4) kg. There were
significantly greater reductions in body weight with EMPA treatment
as compared with PBO: placebo-adjusted mean (95% CI) difference
for EMPA 10 mg: -1.60 (-1.97,-1.23) and EMPA 25 mg: -1.98 (-2.34,
-1.61), nominal p<0.0001 for both. Indices of VA and eTBF were also
significantly reduced in both EMPA groups compared with placebo
(Table).
Conclusion: These findings suggest that EMPA directly reduces total
body and visceral adiposity in patients with type 2 diabetes and high
CV risk. Further analyses are needed to determine the potential contribu-
tion of these changes to risk reduction in CV outcomes and all-cause
mortality with EMPA.

Clinical Trial Registration Number: NCT01131676
Supported by: BI/Eli Lilly
Disclosure: I.J. Neeland: None.

731
Effect of baseline HbA1c, renal function, age and glucose-lowering
medication on hypoglycaemia in the EMPA-REG OUTCOME trial
J. Duarte1, T. Krarup2, S. Kohler3, M. Mattheus3, J. George3, H.-J.
Woerle3, S. Inzucchi4, B. Zinman5,6;
1Centro Hospitalar Lisboa Ocidental, Hospital de Egas Moniz, Lisbon,
Portugal, 2Bispebjerg Hospital, Medicinsk Endokrinologisk afd. I,
Copenhagen, Denmark, 3Boehringer Ingelheim Pharma GmbH & Co.
KG, Ingelheim, Germany, 4Section of Endocrinology, Yale University
School of Medicine, New Haven, USA, 5Lunenfeld-Tanenbaum
Research Institute, Mount Sinai Hospital, Toronto, 6Division of
Endocrinology, University of Toronto, Canada.

Background and aims: In the EMPA-REGOUTCOME trial, empagliflozin
(EMPA) given in addition to standard of care reduced the risk of cardiovas-
cular (CV) death by 38%, hospitalisation for heart failure by 35% and all-
cause mortality by 32% vs placebo (PBO) in patients with T2DM and high
CV risk. Confirmed hypoglycaemic adverse events (AEs; plasma glucose
≤70 mg/dl and/or requiring assistance) were reported in similar proportions
of patients on PBO, EMPA 10 mg and EMPA 25 mg (27.9%, 28.0% and
27.6%, respectively). We investigated hypoglycaemia in subgroups by base-
line characteristics.
Materials andmethods: Patients were randomised to receive PBO, EMPA
10 mg, or EMPA 25 mg. Background glucose-lowering therapy, including
insulin dose, was to remain unchanged for 12 weeks then be adjusted ac-
cording to local guidelines. Confirmed hypoglycaemic AEs that occurred
during treatment or ≤7 days after last dose of study drug were analysed in
subgroups by baseline HbA1c (<7.5, 7.5 to ≤8.5, ≥8.5%), estimated glomer-
ular filtration rate (eGFR [MDRD]; <45, 45 to <60, 60 to <90, ≥90 ml/min/
1.73m2), age (<50, 50 to <60, 65 to <75, ≥75 years) and background
glucose-lowering medication (insulin, metformin, sulphonylurea [SU]).
Results: 2333, 2345 and 2342 patients were treated with PBO, EMPA
10 mg and EMPA 25 mg, respectively. The proportions of patients with
confirmed hypoglycaemic AEswere similar between the PBO and EMPA
groups in subgroups by baseline HbA1c, eGFR and age, and increased
with decreasing eGFR in all treatment groups (Table). Confirmed
hypoglycaemic AEs were reported, respectively, in the PBO, EMPA
10 mg and EMPA 25 mg groups, in 42.6%, 43.6% and 41.4% of patients
taking insulin at baseline vs 13.9%, 13.4% and 15.0% of patients not
taking insulin; in 26.1%, 26.5% and 27.3% of patients taking metformin
at baseline vs 32.9%, 32.1% and 28.4% of patients not taking metformin;
and in 23.4%, 24.5% and 25.0% of patients taking SU at baseline vs
31.2%, 30.5% and 29.7% of patients not taking SU.
Conclusion: In the EMPA-REG OUTCOME trial in patients with T2DM
and high CV risk, the proportions of patients with confirmed hypoglycaemic
AEs were similar between the PBO and EMPA groups irrespective of base-
line HbA1c, eGFR, age, or the use of insulin, metformin, or SU at baseline.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance.
Disclosure: J. Duarte:Honorarium; Boehringer Ingelheim. Lecture/other
fees; Boehringer Ingelheim, Eli Lilly.
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732
Effect of empagliflozin when added to insulin in patients with type 2
diabetes and high cardiovascular (CV) risk: results from EMPA-
REG OUTCOME
D. Jurišić-Eržen1, O. Johansen2, J. George3, M. Mattheus3, B.
Zinman4,5, S. Inzucchi6;
1University Hospital Centre Rijeka, Croatia, 2Boehringer Ingelheim
Norway KS, Asker, Norway, 3Boehringer Ingelheim Pharma GmbH &
Co. KG, Ingelheim, Germany, 4Lunenfeld-TanenbaumResearch Institute,
Mount Sinai Hospital, Toronto, 5Division of Endocrinology, University of
Toronto, Canada, 6Section of Endocrinology, Yale University School of
Medicine, New Haven, USA.

Background and aims: In EMPA-REG OUTCOME, empagliflozin
(EMPA) given in addition to standard of care significantly reduced 3-
point major adverse CV events (MACE), CV death, hospitalisation for
heart failure (HHF) and all-cause mortality vs placebo (PBO). As patients
with T2DM using insulin represent a vulnerable population, we investi-
gated changes in HbA1c and weight, hypoglycaemia and CVoutcomes in
patients taking insulin at baseline.
Materials and methods: Patients were randomised to receive EMPA
10 mg, EMPA 25 mg, or PBO. Background glucose-lowering thera-
py, including insulin dose, was to remain unchanged for 12 weeks
then be adjusted according to local guidelines. Confirmed
hypoglycaemic adverse events (AEs) (plasma glucose ≤70 mg/dL
and/or requiring assistance) that occurred during treatment or ≤7 days
after last dose of study drug were analysed. HbA1c and weight were
assessed using a mixed model repeated measures analysis considering
measurements until study end. CVoutcomes were assessed using Cox
regression analyses.
Results: In total, 2333, 2345 and 2342 patients received PBO, EMPA
10 mg and EMPA 25 mg, of whom 1135 (48.6%), 1132 (48.3%) and
1120 (47.8%), respectively, were taking insulin at baseline. At base-
line, mean (SD) age of patients taking insulin was 63.4 (8.3) years,
estimated glomerular filtration rate (MDRD) was 71.4 (21.5) ml/
min/1.73m2, body mass index was 31.6 (5.2) kg/m2, 69.8% were
male and 74.0% had been diagnosed with T2DM for >10 years.
Mean insulin dose at baseline was similar between the EMPA and
PBO groups, and decreased with EMPA and increased with PBO at
study end. Similar proportions of patients had confirmed
hypoglycaemic AEs in all treatment groups. Compared with PBO,
EMPA reduced HbA1c and weight at week 164 (patient numbers
declined due to study design). In patients taking insulin at baseline,
risk reductions with EMPA pooled vs PBO in 3-point MACE (haz-
ard ratio [HR] 0.93; 95% CI 0.75, 1.13), CV death (HR 0.63; 95%
CI 0.46, 0.85), HHF (HR 0.68; 95% CI 0.49, 0.94) and all-cause
mortality (HR 0.72; 95% CI 0.56, 0.93) were consistent with pa-
tients not taking insulin at baseline (HR 0.79 [95% CI 0.64, 0.97];
0.61 [95% CI 0.44, 0.85]; 0.61 [95% CI 0.39, 0.96]; 0.64 [95% CI
0.48, 0.84], respectively).
Conclusion: In patients with T2DM and high CVrisk receiving insulin at
baseline, use of EMPA led to reductions in HbA1c and weight, without
increased hypoglycaemia, vs PBO. Risk reductions in CVoutcomes and
all-cause mortality with EMPA in this subgroup were consistent with the
overall population.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance.
Disclosure: D. Jurišić-Eržen: Employment/Consultancy; University
Hospital Centre Rijeka. Lecture/other fees; Boehringer Ingelheim, Novo
Nordisk,Takeda, MSD.
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Empagliflozin improves beta cell function measured with the
hyperglycaemic clamp in type 2 diabetes patients
H. Al Jobori, G. Daniele, E. Cersosimo, R.A. DeFronzo, C. Triplitt, M.
Abdul-Ghani;
Medicine%Diabetes, University of Texas Health Science Center at San
Antonio, USA.

Background and aims: Chronic increase in plasma glucose concentra-
tion exerts a deleterious action on beta cell function, i.e. glucotoxicity. The
aim of the present study was to examine whether lowering the plasma
glucose concentration for 2 weeks with empagliflozin (SGLT2 inhibitor)
improves beta cell function in T2DM.
Materials and methods: 15 T2DM patients (age=55±2; BMI= 31.2
±1.1; FPG=195±9 mg/dl; HbA1c=7.8±0.2%; eGFR=107±7) received
empagliflozin (25 mg/day) for 2 weeks, and beta cell function was mea-
sured with a 9-step hyperglycemic clamp (each step = +40 mg/dl) before
and at 1 and 14 days after the start of empagliflozin.
Results: Empagliflozin caused 48±12% and 70±10% increase in the in-
cremental area under the plasma C-Peptide concentration curve during the
stepped hyperglycemic clamp on days 1 and 14 (from 23±5 to 34±7 and to
37±8 ng/ml.h, respectively, both p<0.01). Empagliflozin also caused an
increase in the glucose infusion rate during the hyperglycemic clamp at
days 1 and 14 compared to baseline by 15% and 16% (p<0.05), respec-
tively. Beta cell function, measured as the insulin secretion/insulin resis-
tance (IS/IR) index, increased by 76±21% and 100±20% (p<0.05 vs base-
line) at days 1 and 14 versus baseline. Empagliflozin also caused a sig-
nificant increase in beta cell glucose sensitivity during the hyperglycemic
clamp (measured as the slope of the line relating the mean plasma C-
peptide and plasma glucose conc during each hyperglycemic clamp step)
by 42% and 54% at days 1 and 14 compared to baseline.
Conclusion: Lowering the plasma glucose conc with empagliflozin in
T2DM patients: (1) enhances tissue glucose uptake during combined
hyperinsulinemic/hyperglycemic conditions, (2) augments beta cell glu-
cose sensitivity; (3) improves beta cell function (IS/IR index).
Supported by: Boehringer Ingelheim
Disclosure: H. Al Jobori: None.

734
Safety and efficacy of dapagliflozin in combination with potassium-
sparing agents
M. Kosiborod1, J. Xu2, M. Sjöstrand3, C.D. Sjöström3;
1Cardiology, Mid America Heart Institute, Kansas City, 2AstraZeneca,
Gaithersburg, USA, 3AstraZeneca, Gothenburg, Sweden.

Background and aims: Potassium-sparing agents are commonly used in
patients with heart failure and hypertension. Sodium-glucose
cotransporter 2 (SGLT2) inhibitors have recently been shown to reduce
cardiovascular mortality and heart failure events in patients with type 2
diabetes and established cardiovascular disease. It is therefore likely that
SGLT2 inhibitors and potassium-sparing agents will be co-administered,
including in patients with hypertension and heart failure. While there are
theoretical benefits to co-administration of potassium-sparing agents and
SGLT2 inhibitors (including sodium loss, reduced blood pressure without
increases in heart rate and complimentary effects on neurohormonal axis),
it is unclear if such a combination increases hyperkalaemia risk.
Materials andmethods:We examined the effects of dapagliflozin 10 mg
versus placebo in patients treated with potassium-sparing agents, using
pooled data from 14 phase 2b/3 trials over 24 weeks (dapagliflozin
N=108; placebo N=119).

Results: Demographics and baseline characteristics were balanced be-
tween the groups (mean age 62 years, body mass index 35 kg/m2, esti-
mated glomerular filtration rate ~69 mL/min/1.73m2, prior history of
congestive heart failure ~25%, in both groups). Dapagliflozin lowered
HbA1c, body weight and systolic blood pressure versus placebo
(Table); the rate of serious adverse events was similar in both groups.
No increase in serum potassium was seen with dapagliflozin; the propor-
tion of patients with potassium ≥6 mmol/L during follow up was lower
with dapagliflozin versus placebo.
Conclusion: When co-administered with potassium-sparing agents,
dapagliflozin resulted in significantly lower HbA1c, weight and systolic
blood pressure, with no evidence of an increase in serum potassium, and
lower rates of significant hyperkalaemia compared with placebo.

Clinical Trial Registration Number: NCT 00263276, NCT00357370,
NCT00528372, NCT00528879, NCT00683878, NCT00859898,
NCT00680745, NCT00972244, NCT00673231, NCT00984867,
NCT00855166, NCT01031680, NCT01042977, NCT00663260.
Supported by: AstraZeneca
Disclosure: M. Kosiborod: Employment/Consultancy; AstraZeneca,
Amgen, GSK, ZS Pharma. Grants; AstraZeneca, Gilead Sciences,
Genentech, Sanofi Aventi. Other; AstraZeneca, Amgen, Eli Lilly,
Glytec, Boehringer Ingelheim, Sanofi Aventis, Takeda.

735
Effects of canagliflozin on serum magnesium in patients with type 2
diabetes
R. Gilbert1, C. Mende2, U. Vijapurkar3, S. Sha3, M.J. Davies4, M.
Desai3;
1University of Toronto, Canada, 2University of California, San Diego, La
Jolla, 3Janssen Research & Development, 4Janssen Scientific Affairs,
LLC, Raritan, USA.

Background and aims: Hypomagnesaemia is an established risk factor
for ventricular arrhythmia that is also associated with type 2 diabetes
mellitus (T2DM) and its cardiometabolic complications. Canagliflozin
(CANA), a sodium glucose co-transporter 2 inhibitor, has been shown
to increase serum magnesium (Mg) without detectable changes in frac-
tional excretion in patients with T2DM. The aim of this analysis was to
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evaluate the effects of CANA treatment in patients with low serum Mg
(<0.7 mmol/L).
Materials andmethods:This post hoc analysis was based on pooled data
from 4 placebo (PBO)-controlled studies of CANA in 2,313 patients with
T2DM (mean serum Mg = 0.8 mmol/L; range = 0.4-1.2 mmol/L). The
proportion of patients with serum Mg <0.7 mmol/L was evaluated at
baseline and Week 26.
Results: At baseline, 18.3% of patients had serum Mg <0.7 mmol/L
(hypomagnesaemia), 80.7% had Mg 0.7 to 0.9 mmol/L (normal Mg),
and 1.0% had Mg >0.9 mmol/L (hypermagnesaemia). Patients with se-
rum Mg <0.7 mmol/L were more likely to be female, white, have longer
T2DM duration and have microvascular disease than those with serum
Mg ≥0.7 mmol/L. At Week 26, increases in serum Mg were seen with
CANA 100 and 300 mg versus PBO in patients with baseline serum Mg
<0.7 mmol/L (17.0% and 19.0% vs 3.9%) and Mg ≥0.7 mmol/L (4.9%
and 7.0% vs -1.4%). A greater proportion of patients with baseline serum
Mg <0.7 mmol/L had Mg ≥0.7 mmol/L at Week 26 with CANA 100 and
300 mg versus PBO (74.1% and 80.6% vs 28.8%; Figure).
Hypomagnesaemic patients treated with CANA versus PBO were 10 to
14 times more likely to achieve serum Mg ≥0.7 mmol/L.
Conclusion: CANA treatment was associated with normalisation of se-
rumMg in hypomagnesaemic patients with T2DM, potentially leading to
improved cardiometabolic outcomes and reduced risk of arrhythmia.

Clinical Trial Registration Number: NCT01081834, NCT01106677,
NCT01106625, NCT01106690
Supported by: Janssen Scientific Affairs, LLC
Disclosure: R. Gilbert: Other; Received compensation from Boehringer
Ingelheim, Janssen, and AstraZeneca; and has received research support
from Boehringer Ingelheim and AstraZeneca.

736
SGLT-2 and SGLT-1 expression in renal tissue of patients with type 2
diabetes
A. Solini1, C. Rossi1, A. Proietti2, E. Ferrannini3;
1Dept of Clinical and Experimental Medicine, 2Department of Surgical,
Medical, Molecular Pathology and Critical Care, University of Pisa,
3Institute of Clinical Physiology, CNR Pisa, Italy.

Background and aims: It is generally accepted that in patients with type
2 diabetes (T2DM) the expression of SGLT-2 in the proximal renal tubule
is increased. This has been convincingly shown to be the case in mice, but
in humans this notionmainly relies on a single study carried out in tubular
cells harvested from the urine and examined in vitro. We sought to con-
firm this result by assessing the presence of both SGLT-2 and SGLT-1 in
human renal tissues.

Materials andmethods:Unaffected kidney samples were collected from
15 non-insulin-treated T2DM patients (age: 54±9 years, fasting plasma
glucose 147±26 mg/dL, HbA1c 7.4±1.1%) and 15 age-matched non-dia-
betic subjects (CTL) undergoing unilateral nephrectomy for renal cell
carcinoma. SGLT-1 and SGLT-2 gene and protein expression were quan-
t i f i ed by rea l - t ime and d ig i t a l PCR, wes te rn b lo t and
immunofluorescence.
Results: Renal expression - reported as target/reference (β-actin) ratio
- of both SGLT-1 and SGLT-2 was higher in CTL than in T2DM
(SGLT-1: 1.04±0.20 vs 0.60±0.08, p < 0.05; SGLT-2: 1.61±0.02 vs
0.76±0.08, p = 0.001). These results were confirmed by western blot
and immunofluorescence analyses. In the whole study group, a signif-
icant linear relationship was observed between SGLT-1 and SGLT-2
expression (r = 0.57, p = 0.003). Preliminary measurements performed
by digital PCR showed that SGLT-1 is relatively more expressed than
SGLT-2 in T2DM (CTL: 33.4±5.9 copies/μl for SGLT-2 vs 18.5±1.8
copies/μl for SGLT-1, p = 0.02; T2DM: 24.4±5.3 copies/μl for SGLT-
2 vs 21.6±2.8 copies/μl for SGLT-1, p = ns). GAPDH was similar in
the two groups (1523±217 in CTL vs 1622±291 copies/μl in T2DM, p
= ns).
Conclusion: We do not confirm that SGLT-2 expression is increased in
whole renal tissue of T2DM patients as compared to non-diabetic sub-
jects. As a ratio to SGLT-2, renal tissue of T2DM patients appears to
overexpress SGLT-1 compared to non-diabetic subjects.
Disclosure: A. Solini: None.

737
Comparison in tissue distribution and selectivity among the 3
sodium-glucose co-transporter inhibitors empagliflozin, dapagliflozin
and canagliflozin
S. Liebig1, H.-J. Martin2, M. Mark2, E. Mayoux2;
1Medicine TA Metabolism, Boehringer-Ingelheim, Ingelheim am Rhein,
2Cardiometabolic, Boehringer-Ingelheim, Biberach, Germany.

Background and aims: Three Sodium-Glucose co-Transporter 2 in-
hibitors empagliflozin; dapagliflozin and canagliflozin emerged re-
cently as novel compounds for treating Type 2 diabetes. While no
head to head trials have been conducted so far to compare these
different drugs, it is interesting to note that empagliflozin has the
highest renal excretion of parent drug. In regard to their different
chemical structure and profile of selectivity toward SGLT1, we in-
vestigate the physicochemical property and tissue distribution of
these 3 different compounds.
Materials and methods: The octanol/water partition-coefficient logP,
was measured by HPLC method according to Donovan and
Pescatore. The tissue distribution of these 3 drugs has been investi-
gated by injecting intravenously the same amount of radiolabelled
molecule as tracer added to the same dose of 10mg/kg SGLT2 inhib-
itor in Sprague Dawley rats. Animals were sacrificed at different time
points (45min, 2h and 7h) and the amount of radioactivity was deter-
mined in blood and in 24 different tissues. The ratios (tissue/blood)
were calculated for each tissue.
Results: The ratio of selectivity for human transporters (IC50
hSGLT1/IC50hSGLT2) is 2677, 1166 and 263 respectively for
empagliflozin, dapagliflozin and canaglif lozin. Therefore
empagliflozin is about 2 and 10 fold more selective than
dapagliflozin and canagliflozin versus hSGLT1. The measured logP
(HPLC) of these 3 different drugs shows a clear difference in their
lipophilicity, with lipophilicity increasing from empagliflozin
(logP(HPLC) = 1.7) < dapagliflozin (logP(HPLC) =2.3) <
canagliflozin (logP(HPLC) =3.5). Regarding tissue distribution, the
radiolabelled compounds were found predominantly in the target or-
gan (kidney) but also in the organs of absorption and elimination (gut,
liver). The distribution into the other tissues was lowest but consistent
with the rank order of lipophilicity of these 3 molecules. The tissue/

Diabetologia (2016) 59 (Suppl 1):S1–S581 S351



blood ratios were much higher for canagliflozin in comparison to
dapagliflozin and empagliflozin, with empagliflozin being distributed
into organs other than the kidney far less than the other two com-
pounds. Assuming similar tissue/blood ratios between rat and man,
we calculated the theoretical tissue distribution of these 3 molecules
in man taking into account the respective Cmax or AUC values re-
ported at clinically used doses of these compounds. Due to the
highest dosage and plasma exposure of canagliflozin, the difference
in the profile of calculated tissue distribution is exacerbated between
the 3 compounds. Empagliflozin exhibited the lowest tissue distribu-
tion while being predominantly located in the organ of metabolism
(liver) and the target organ (kidney).
Conclusion: In conclusion, in addition to the highest selectivity for
SGLT2 transporters, the lowest tissue distribution of empagliflozin into
other organs than the target organ (kidney) is consistent with its low
lipophilicity properties in comparison to the other two molecules. While
it is not known if these different physicochemical and selectivity proper-
ties may translate into a different drug profile, the more specific distribu-
tion of empagliflozin into the kidney may help to explain the positive
results in regard to the reduction of CV death and hospitalisation for heart
failure by 38% & 35%, respectively, as reported in the EMPA-REG
OUTCOME study.
Disclosure: S. Liebig: None.

738
Comparison of serum miRNAs expression of diabetic patients with
healthy volunteers after type 2 diabetes drugs treatment
V.M. Pushkarev, L. Sokolova, O. Zhuravel, V.V. Pushkarev, I. Belchina,
M. Tronko, M. Tronko;
Institute of Endocrinology and Metabolism, Kyiv, Ukraine.

Background and aims:MicroRNAs (miRNAs) are endogenous small
noncoding highly conserved RNAs of 21-25 nucleotides that could
bind to 3' untranslated region of the mRNAs of protein-coding genes
to regulation of cellular function through effects on mRNA
destabilisation and repression of transcriptional activity . Their ex-
pression profiles and functions have been extensively studied.
Through modifying mRNA availability and protein synthesis,
miRNAs regulate many cellular processes such as cell growth, pro-
liferation, differentiation, and apoptosis. Recent studies suggested an
association of endothelial microRNA-126 (miR-126) and miR-142
with type 2 diabetes mellitus (T2DM). In the current study, we ex-
amined how circulating miR-126 and miR-142 quantity are changed
in serum of patients treated with common T2DM drugs in selected
cohort of our patients
Materials and methods: The circulating miRNA profile was assessed
in a pilot study of 18 men: 6 healthy volunteers and 12 T2D patients.
Plasma was obtained by standard venipuncture and centrifugation in
EDTA-coated vacutainer tubes. Total RNA was isolated with TRIzol
reagent according to the protocol. For relative quantification miRNA
expression we used the method of quantitative real-time PCR
(qPCR). Total RNAs were reverse transcribed using miRNA-
specific stem-looped primers, 1 mM dNTP-mix, 20 U ribolock
RNAse inhibitor , 200 U Revers transcriptase and 1X Buffer
(50 mM Tris-HCl (pH 8.3), 50 mM KCl, 4 mM MgCl2, 10 mM
DTT. RT-qPCR measurments were perfomed on Bio-Rad CFX96
Touch™ Real-Time PCR Detection System in 96-well PCR-plates
with 10 mkl final volume including 1,5 mkl RNA specific cDNA,
1X Sybr Green/ Rox mastermix and 1,5 pM miRNA specific primers.
Samples were measured in triplicate. GenEx software were used for
analized and normalized the qPCR data. Ct value of target miRNAs
were normalized to each reference gene and the relative expression
was calculated. The fold changes of differential miRNAs expression
in plasma samples of diabet patients was calculated as normalization
to expression of the same miRNAs in plasma sampes of health

donors. Comparisons between cases and controls were performed
using Student’s t-test. Statistical significance was set at p < 0.05.
Results:Amarked increase of miR-142 and decrease of miR-126 were
observed in serum of T2D patients. We have found that by
dapagliflozin monotherapy and dapagliflozin in combination with in-
sulin and metformin treatment increases the amount of miR-126 to the
level of healthy volunteers. In the treatment of metformin, sulfonyl-
ureas (gliclazide) alone or in combination with metformin or with
dapagliflozin level of miR-126 becomes higher than the control se-
rum. In the case of the miR-142 the level of this miRNA decreased
below control in all treatment choices.
Conclusion: Thus, miRNA levels could serve as one of potential indica-
tors of T2D drugs effects.
Disclosure: V.M. Pushkarev: None.
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SGLT2 inhibitors, via amplifying the effect of fasting moderately
increases LDL-cholesterol and ketone levels
E. Mayoux1, F. Briand2, T. Sulpice2, G. Luippold1, M. Mark1;
1Cardiometabolic, Boehringer-Ingelheim, Biberach, Germany,
2Physiogenex, Toulouse, France.

Background and aims: SGLT2 inhibitors (SGLT2i) represent a novel
class of drugs for treating Type 2 Diabetes with a unique mode of action.
By triggering urinary glucose excretion, SGLT2i decrease blood glucose
independently of the insulin pathway. SGLT2i are also reported to in-
crease glucagon secretion and hepatic glucose production, to induce a
switch towards lipid utilization and to moderately increase ketone bodies
(ketones) and LDL-cholesterol (LDL-c) plasma levels. However, the
mechanism of these effects is not yet fully understood. This study aims
to investigate the pathways by which SGLT2i triggers a mild increase in
ketones and LDL-c.
Materials and methods: For this purpose we use two preclinical spe-
cies, Sprague Dawley rat and dyslipidemic hamster, the latter
exhibiting a human-like cholesterol metabolism. In overnight fasted
and non-fasted Sprague-Dawley (SD) rats, blood ketones levels were
followed over 5h after a single dose of 3 and 10 mg/kg empagliflozin
(SGLT2i). In hamsters the different parameters were measured after
two weeks of empagliflozin (30mg/kg) treatment in overnight fasting
versus non-fasting animals.
Results: In Sprague Dawley rats, ketones and blood glucose levels at
baseline (t=0 and AUC0-5h) were higher in fasted versus non-fasted
animals. Hepatic glycogen of fasted rats, at t=0, was fully depleted
(0.25 μmol/g) while it remained high (195 μmol/g) in non-fasted rats.
Only in fasted rats, in which hepatic glycogen was depleted, SGLT2i
increased the plasma ketone AUC0-5h (+17 & +32% (3 and 10 mg/kg
respectively)). In non-fasted animals, empagliflozin did not trigger an
increase in ketones, but diminished hepatic glycogen content versus
vehicle (-10 and -28%, 3 and 10 mg/kg respectively)) during the 5h
experimental period. A similar pattern was observed in fasting versus
non-fasting hamsters determined after 2 weeks of treatment with
empagl i f loz in (30mg/kg) . In overnight fas ted hamsters ,
empagliflozin significantly increased plasma ketone bodies by 60%
associated with a drop in hepatic glycogen content. In parallel the
level of LDL-c significantly increased from 120mg/dL, to 150mg/
dL. Interestingly, hepatic HMGCoA activity was increased and he-
patic aspartate levels (a marker of oxaloacetate pool) were signifi-
cantly decreased in empagliflozin treated hamsters fasted overnight
vs. vehicle.
Conclusion: Taken together, our studies in two different animal models
allowed us to propose a scheme explaining the common pathway between
ketone production and LDL-c homeostasis via a branching metabolic
point. These pathways that are activated during fasting after glycogen
depletion and gluconeogenesis activation are amplified by empagliflozin.
Disclosure: E. Mayoux: None.
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Dapagliflozin attenuates human vascular endothelial cell activation
and induces vasorelaxation: a potential mechanism for inhibition of
atherogenesis
A.E. Dear1, T. Gaspari2, H. Liu1, Y. Hu1, I. Spizzo2, R.W. Simpson1, R.E.
Widdop2;
1Medicine, 2Pharmacology, Monash University, Melbourne, Australia.

Background and aims: The sodium glucose transporter type 2 (SGLT-2)
inhibitors represent a novel class of anti-diabetic agents used in the treat-
ment of type 2 diabetes. Pre-clinical, clinical and cardiovascular safety
studies suggest patients treated with SGLT-2 inhibitors may be afforded
cardiovascular benefits via either direct SGLT-2 inhibition or novel mo-
lecular mechanisms. We aimed to investigate the effects and associated
mechanisms of action of Dapagliflozin (DG) in pre-clinical models of
cardiovascular disease with specific reference to endothelial cell activa-
tion and vascular reactivity in order to evaluate potential anti-atherogenic
and vasculoprotective effects of DG.
Materials and methods: In-vitro studies utilised TNFα (10ng/ml) and
hyperglycemia (10-30mM) stimulated human umbilical vein endothelial
cells (HUVECs). Soluble intercellular adhesion molecule-1 (ICAM-1)
and vascular cell adhesion molecule-1 (VCAM-1) protein levels were
determined from conditioned medium of TNFα or hyperglycemia stimu-
lated, DG treated (24h, 1.0nM-5.0nM) HUVECs using ELISA assay.
Real time qPCR was performed on mRNA extracted from TNFα stimu-
lated, DG treated (24h, 1.0nM-5.0nM) HUVECs to evaluate NFkB ex-
pression levels. Abdominal aortic rings from 16 week-old C57Bl/6J mice
maintained on a normal chow diet were utilised to evaluate direct vaso-
relaxation responses evoked by acute DG administration (1.0nM-10μM).
Ex vivo endothelial-dependant vascular reactivity in response to acetyl-
choline (ACh) was examined using abdominal aortic rings from 7 month-
old male apoE-/- mice on a high fat diet for 16 weeks that were treated
with DG (1.0 mg/kg/day; drinking water) for the final 4 weeks.
Results: DG treatment of TNFα or hyperglycemia stimulated HUVEC
resulted in a significant attenuation of TNFα and hyperglycemia-
mediated induction of ICAM-1 and VCAM-1 protein expression at 24h,
n=3-6, p<0.05. No significant effect of DG treatment on ICAM-1 or
VCAM-1 protein expression was observed in unstimulated HUVEC.
DG treatment of TNFα stimulated HUVEC also resulted in attenuation
of induced NFkB expression, n=3-4, p<0.05. Acute DG treatment caused
a marked concentration-dependent, and endothelium independent, relax-
ation of pre-contracted mouse aortae compared to time controls (maxi-
mum relaxation 60.45 +/- 5.04%) n=5-9, p<0.0001. In addition, there was
a trend toward enhanced endothelial-dependent vasorelaxation evoked by
ACh in the setting of chronic DG administration, n=3.
Conclusion: DG inhibits ICAM-1 and VCAM-1 expression in a human
in-vitro model of endothelial cell activation, an effect associated with
attenuation of induced NFkB expression. DG potently induces acute,
direct vasorelaxation in mouse aortae whilst chronic in vivo administra-
tion of DG may afford improvements in endothelial dysfunction. Given
the central role of vascular peptide expression and vasoreactivity in the
atherogenic process formal in vivo characterisation of the effects of this
agent on prevention of atherogenesis and plaque stabilisation are
warranted.
Supported by: AstraZeneca Research Grant
Disclosure: A.E. Dear: Grants; Astra Zeneca Research Grant.
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Personalising therapy in type 2 diabetes: the effect of BMI and sex on
glycaemic response and side effects to sulphonylureas and
thiazolidinediones
B.M. Shields1, J.M. Dennis1,W. Henley1,M.Weedon1,M. Lonergan2, L.
Rodgers1, A.G. Jones1, R.R. Holman3, E.R. Pearson2, A.T. Hattersley1,
The MASTERMIND Consortium;
1University of Exeter Medical School, 2University of Dundee,
3University of Oxford, UK.

Background and aims: Sulphonylureas (SU) and thiazolidinediones
(TZD) are second-line therapy options in type 2 diabetes, but there is no
guidance as to which drug is best for which patients. We studied whether
clinical characteristics could predict glycaemic response and side effects.
Materials and methods: Associations between clinical features and 1
year baseline-adjusted HbA1c fall were assessed in patients treated with
SU (n=8748) and TZD (n=8876) in UK primary care data (CPRD). In the
ADOPT trial (TZD n=1393; SU n=1337), mean HbA1c change/year and
risk of 5%weight gain, oedema, fracture and hypoglycaemia over 5 years
were compared in predefined subgroups showing the greatest differential
response in CPRD.
Results: In CPRD, obese (BMI>30) female patients had 4.4mmol/mol
better 1 year glycaemic response to TZD than SU (p<0.001), whilst non-
obese males had a 3.3mmol/mol better response to SU than TZD
(p<0.001). These findings were replicated in ADOPT: obese females
mean HbA1c 4.8mmol/mol lower per year on TZD; non-obese males
2mmol/mol lower per year on SU. Obese males and non-obese females
both had better glycaemic response with TZD (mean HbA1c 2.4 &
2.6mmol/mol lower per year). Risk of 5%weight gain on TZD compared
with SUwas greater in obese females (Hazard ratio(HR) 1.9, 95%CI (1.5-
2.2) but similar in other subgroups (HR 0.98, (0.9-1.1)). Risks of oedema
and fracture were greater on TZD compared with SU in females (oedema
HR 1.5, (1.1-2.1); fracture HR 2.5, (1.4-4.2)) but not males (oedema HR
1.4, (0.98-2.1); fracture HR 1.1, (0.65-1.85)). Hypoglycaemia risk was
lower with TZD and similar in all subgroups (HR range 0.18-0.23, all
p<0.001).
Conclusion: BMI and sex should be considered when choosing between
a TZD or SU. Non-obese males have the best glycaemic response to SU
and are not at increased risk of side effects. Females have the best
glycaemic response to TZD, but are at higher risk of side effects. Obese
males have the best glycaemic response on TZD and may not have an
increased side effect risk.
Supported by: MRC
Disclosure: B.M. Shields: Grants; Medical Research Council.

743
Relationship of insulin sensitivity, beta cell function and glycaemic
control with intensification of glucose-lowering therapy in newly di-
agnosed type 2 diabetes
W. Rathmann1, K. Strassburger1, B. Bongaerts1, P. Bobrov1, O. Kuss1,
K. Müssig2, J. Szendrödi2, C. Herder2, M. Roden2, GDS Study Group;
1Institute of Biometrics and Epidemiology, 2Institute for Clinical
Diabetology, German Diabetes Center, Düsseldorf, Germany.

Background and aims: A second or third line glucose-lowering drug is
often prescribed if target HbA1c levels are not reached on metformin
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monotherapy in newly diagnosed type 2 diabetes. The aim of this study
was to investigate whether insulin sensitivity, beta-cell function or glyce-
mic control at diagnosis predict future therapy intensification.
Materials andmethods: Patients with recently diagnosed type 2 diabetes
and metformin monotherapy (n=138; mean age: 53 ± 10 years; 67%
males; BMI: 32.2 ± 6.2 kg/m2) underwent detailed metabolic character-
ization within the first year after diagnosis. Associations of markers of
glycemic control (HbA1c), insulin sensitivity (hyperinsulinemic-
euglycemic clamp: M-value, mg·kg-1·min-1), and insulin secretion (i.v.
glucose tolerance test: incremental C-peptide area under the curve0-60
min) with time to second-line therapy were assessed using parametric
survival analysis accounting for interval-censoring, adjusting for age,
sex, and baseline BMI.
Results: Thirty-eight (28%) patients initiated second-line therapy, mostly
DPP-4 inhibitors or GLP-1 receptor agonists (71%), within a median
follow-up of 3.3 years. Patients with second-line treatment had lower
baseline M-values than patients who continued metformin monotherapy
(median [Q1, Q3]: 4.4 [3.7, 6.8] vs. 5.7 [4.4, 6.7]) as well as higher
baseline HbA1c (7.0 [6.1, 7.7]% vs. 6.2 [5.7, 6.6]%) (both p<0.05;
Wilcoxon tests). No difference was observed for baseline incremental
C-peptide (1.9 [1.4, 2.7] vs. 2.3 [1.6, 3.1]) (p=0.11). M-value (ln) (hazard
ratio [95% confidence interval]: 0.34 [0.12-0.76]) and baseline HbA1c
(HR: 1.72 [1.22-2.42]) were independent predictors of intensification of
metformin monotherapy.
Conclusion: Insulin resistance, rather than deterioration of beta cell func-
tion, is an important predictor for intensification of glucose-lowering ther-
apy within the first years after diagnosis of type 2 diabetes.
Disclosure:W. Rathmann: None.

744
Metformin in type 1 diabetes: methods and baseline characteristics of
the REMOVAL trial
J.R. Petrie1, N. Chaturvedi2, I. Ford3, I. Hramiak4, A.D. Hughes2, A.
Jenkins5, B. Klein6, R. Klein6, T.C. Ooi7, P. Rossing8, N. Sattar1, C.
Stehouwer9, H. Colhoun10, The REMOVAL Investigators;
1Institute of Cardiovascular and Medical Sciences, University of
Glasgow, 2University College London, 3Robertson Centre for
Biostatistics, University of Glasgow, UK, 4University of Western
Ontario, London, Canada, 5NHMRC Clinical Trials Unit, University of
Sydney, Australia, 6Department of Ophthalmology and Visual Sciences,
University of Wisconsin, USA, 7The Ottawa Hospital, Canada, 8Steno
Diabetes Center, Gentofte, Denmark, 9University of Maastricht,
Netherlands, 10Population Health Sciences, University of Dundee, UK.

Background and aims: Cardiovascular disease (CVD) is a major cause
of shortened life expectancy in type 1 diabetes (T1D). Long term
glycaemic control prevents CVD but is difficult to achieve as intensive
insulin therapy causes hypoglycaemia and carries a risk of weight gain
with an associated rise in LDL cholesterol. Adjunct therapy with metfor-
min reduces insulin dose requirement, promotes weight stabilization and
lowers LDL cholesterol in T1D. We hypothesised that it would also re-
duce progression of atherosclerosis.
Materials and methods: REMOVAL is a double-blind randomized
placebo-controlled trial of three years metformin therapy (1000 mg twice
daily) added to insulin (target HbA1c 7.0%) in adults (40 years and over)
with T1D. It involves a large team of international investigators
(Australia, Canada, Denmark, the Netherlands, UK and USA) and is
coordinated by the University of Glasgow, UK. The primary endpoint is
progression of averaged mean far wall common carotid artery intima-
media thickness (cIMT). Secondary and tertiary endpoints include
HbA1c, LDL cholesterol, weight, insulin requirement, progression of
retinopathy, endothelial function (reactive hyperaemia index by
ENDOPAT) and frequency of hypoglycaemia.
Results: 429 participants have been randomised. Baseline characteristics:
age 56±8.6 years; 41% female; diabetes duration 34±10.8 years; BMI 28

±4.3 kg/m2; HbA1c 8.1±0.83%; BP 129±14.7/ 72±10.1 mmHg; total
cholesterol 4.2±0.92 mmol/L; LDL cholesterol 2.2±0.74 mmol/L; cIMT
0.72±0.15 mm. Final results will be available in 2017.
Conclusion: REMOVAL is expected to provide clinically-meaningful
information on the efficacy and safety of metformin as adjunct therapy
in adults with T1D.

Clinical Trial Registration Number: NCT01483560
Supported by: JDRF
Disclosure: J.R. Petrie: Grants; JDRF. Non-financial support; Merck
KGaA, Itamar Medical.

745
Latest metformin use patterns among type 2 diabetes patients in the
UK
J. Liu1, X. Huang2, Y. Tang1, E. Lai3;
1Merck & Co. Inc.,, North Wales, P2Merck & Co. Inc.,, Lebanon, NJ,
USA, 3Merck & Co. Inc., Rahway, USA.

Background and aims:Not all type 2 diabetes mellitus (T2DM) patients
are appropriate for metformin, due to contra-indication and intolerance.
There are limited publications on this topic. The objective of this database
analysis was to assess the latest metformin use patterns and unmet needs
in T2DM patients in the UK.
Materials and methods: A retrospective database analysis was conduct-
ed with the latest available UK Clinical Practice Research Datalink
(CPRD). Eligible patients were T2DM patients 18 years and older with
at least one metformin prescription in 2013. The date of first metformin
prescription in 2013 was used as the index date. Continuous enrollments
of 12 months for medical and pharmacy benefits were required both
before and after the index date. Study endpoints included metformin
discontinuation (a usage gap of 90 days or more), metformin non-
adherence (proportion of days covered-PDC <80% among non-
discontinuers), and suboptimal metformin dose (<1500 mg/day among
in patients with ≥ 3 metformin prescriptions) in the 12-months following
the index date. Multivariate regressions were performed to assess factors
associated with metformin discontinuation, non-adherence and subopti-
mal dose.
Results:A total of 111,187 patients were included, with mean age of 66.4
years old and 58.6% of males. Overall, metformin was discontinued in
18% of patients (n=19,997). Among patients who continued metformin,
24% (n=21,505) were non-adherent. Among 105,449 patients with ≥ 3
metformin prescriptions, 24% (n=25,609) patients were on suboptimal
(did not achieve optimal dose per highest dose of any individual metfor-
min prescription) dose. Amongst the 11,227 patients who initiated

Diabetologia (2016) 59 (Suppl 1):S1–S581S354



metformin in 2013, 75% of patients discontinued metformin. Among new
metformin users, 36% of the metformin continuers were non-adherent,
and 45% of patients with ≥ 3 metformin prescriptions (n=8,070) did not
achieve optimal dose. Cox model results indicated that older age, female,
higher HbA1c, lower BMI, hypoglycemia history, and higher Charlson
comorbidity index were significantly associated with metformin discon-
tinuation. Logistic regressions showed that younger patients, male, higher
HbA1c, higher BMI, and without anti-diabetic drug use, microvascular
complications andmacrovascular diseases were associated with both non-
adherence and suboptimal dose.
Conclusion: In our analysis of the latest UK CPRD data, metformin
discontinuation and non-adherence were modest overall but very com-
mon among new metformin users. In addition, a quarter (of patient over-
all) or more (new metformin users) didn’t achieve optimal dose in 12
months. Further study is needed to understand common clinical reasons
for metformin discontinuation, suboptimal dose, and barriers to metfor-
min adherence.
Disclosure: J. Liu: Employment/Consultancy; Merck & Co. Inc.

746
Dual therapy with sulphonylurea and insulin is associated with in-
creased mortality as compared with metformin and insulin combined
treatment
M. Purcaru1, S. Ioacara1,2, C. Guja2,3, D. Stegaru3, A. Reghina1,2, O.
Georgescu1,2, S. Martin1,2, L. Mintici1, S. Fica1,2;
1Endocrinology, Elias University Emergency Hospital, 2“Carol Davila”
University of Medicine and Pharmacy, 3“I. Pavel” Outpatient clinic,
Bucharest, Romania.

Background and aims: There is an intense debate regarding the
effect of various diabetes medications on mortality risk, with most
reports suggesting a beneficial effect of metformin (MET) and det-
rimental effect of sulphonylureas (SU). The aim of the current study
was to investigate potential mortality differences associated with SU
versus MET when used as combined dual treatment with insulin in
diabetes patients.
Materials and methods: All patients aged ≥ 40 years, were included at
their first prescription of insulin + MET or insulin + SU (dual therapy),
during 2001-2008. Theywere considered at risk until outcome occurrence
(death) or end of follow-up on December 31st, 2011. Time spent and
deaths occurring on any other therapy besides insulin + SU/MET were
excluded from the analysis. All mortality rates were calculated per 1000
person-years. Crude and adjusted (age and gender) rate ratios (RR) and
95%CI were calculated using time dependent analysis with insulin +
MET as reference. Sensitivity analysis was done using four individual
SU classes: glimepiride, gliclazide, glibenclamide and other SU.
Results: There were 7122 patients (60.8% women) included in the anal-
ysis, with a mean age at baseline 62.0±9.9 years (62.7±9.8 years women
versus 60.9±10.1 years men, p<0.001). During the 11 years of study,
patients on insulin +METcontributed 13620 person-years and 330 deaths
(mortality rate 24.2, CI95% 21.8-27.0), while those on insulin + SU
contributed 8720 person-years and 393 deaths (mortality rate 45.1,
CI95% 40.8-49.8). Crude all-cause mortality RR (insulin + MET as ref-
erence) was 1.86 (CI95% 1.61-2.15, p<0.001), and decreased to 1.44
(CI95% 1.24-1.68, p<0.001) in adjusted analysis (for age and gender).
Similar results were found for cardiovascular mortality. Individual SU
adjusted RR for all-cause / cardiovascular mortality were: glimepiride
1.29 (CI95% 1.02-1.64, p=0.03) / 1.24 (CI95% 0.92-1.68, p=0.163),
gliclazide 1.68 (CI95% 1.31-2.16, p<0.001) / 1.72 (CI95% 1.25-2.36,
p<0.001), glibenclamide 2.05 (CI95% 1.47-2.85, p<0.001) / 1.63
(CI95% 1.03-2.58, p=0.034), other SU 1.36 (CI95% 1.13-1.65,
p=0.001) / 1.23 (CI95% 0.96-1.57, p=0.105). Adjusted all-cause mortal-
ity RR using insulin + glimepiride as reference was 1.27 (CI95% 0.95-
1.71, p=0.11) for gliclazide, 1.53 (CI95% 1.06-2.21, p=0.022) for
glibenclamide, and 1.04 (CI95% 0.81-1.34, p=0.743) for other SU.

Conclusion: When combined with insulin as dual therapy,
sulphonylureas (particularly glibenclamide) were associated with in-
creased mortality as compared with insulin + metformin.
Disclosure:M. Purcaru: None.

747
Monotherapy with sulphonylurea is associated with increased mor-
tality as compared with metformin in type 2 diabetes
L. Mintici1, S. Ioacara1,2, C. Guja2,3, D. Stegaru3, A. Reghina1,2, O.
Georgescu1,2, S. Martin1,2, M. Purcaru1, S. Fica1,2;
1“Elias” University Emergency Hospital, 2“Carol Davila” University of
Medicine and Pharmacy, 3“I. Pavel” Outpatient clinic, Bucharest,
Romania.

Background and aims: To investigate possible mortality differences
associated with sulphonylurea (SU) versus metformin (MET) when used
as monotherapy in type 2 diabetes patients.
Materials and methods: All patients aged ≥ 40 years, were included at
their first prescription of MET or SU as monotherapy, during 2001-2008.
They were considered at risk until outcome occurrence (death) or end of
follow-up on December 31st, 2011. Time spent and deaths occurring on
any other therapy besides SU/METmonotherapy were excluded from the
analysis. All cause and cardiovascular (CV) mortality rates were calculat-
ed per 1000 person-years. Crude and adjusted (age and gender) rate ratios
(RR) and 95%CI were calculated using time dependent analysis with
MET as reference. Sensitivity analysis was done using five individual
SU compounds: glimepiride, gliclazide, glibenclamide, glipizide and
gliquidonum.
Results: There were 47489 patients (52.8%women) included in the anal-
ysis, with a mean age at baseline 62.9±10.3 years (63.8±10.1 years wom-
en versus 61.9±10.4 years men, p<0.001). During the 11 years of study,
patients on MET contributed 63795 person-years and 1169 deaths (mor-
tality rate 18.3, CI95% 17.3-19.4), while those on SU contributed 129641
person-years and 5992 deaths (mortality rate 46.2, CI95% 45.1-47.4).
Crude all-cause mortality RR (MET as reference) was 2.52 (CI95%
2.37-2.69, p<0.001), and decreased to 1.95 (CI95% 1.83-2.08, p<0.001)
in adjusted analysis (for age and gender). Similar results were found for
CV mortality. Individual SU adjusted RR for all-cause / CV mortality
were: glimepiride 1.49 (CI95% 1.37-1.63, p<0.001) / 1.30 (CI95%
1.17-1.46, p<0.001), gliclazide 1.88 (CI95% 1.75-2.02, p<0.001) / 1.61
(CI95% 1.47-1.76, p<0.001), glibenclamide 1.97 (CI95% 1.80-2.15,
p<0.001) / 1.74 (CI95% 1.55-1.94, p<0.001), glipizide 1.75 (CI95%
1.60-1.92, p<0.001) / 1.48 (CI95% 1.32-1.66, p<0.001), and gliquidonum
2.35 (CI95% 2.18-2.54, p<0.001) / 2.18 (CI95% 1.98-2.40, p<0.001).
Adjusted all-cause mortality RR using glimepiride as reference was
1.23 (CI95% 1.11-1.36, p<0.001) for gliclazide, 1.34 (CI95% 1.19-1.51,
p<0.001) for glibenclamide, 1.15 (CI95% 1.01-1.30, p=0.035) for
glipizide, and 1.68 (CI95% 1.51-1.87, p<0.001) for gliquidonum.
Conclusion:When used as monotherapy, sulphonylureas were associated
with increased mortality as compared with metformin. Similar results
were found for cardiovascular mortality. There was a significant variation
in individual SUs effect on mortality, with glimepiride having the lowest
risk, but all had a detrimental effect when compared to metformin.
Disclosure: L. Mintici: None.
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The effect of liraglutide on cerebral electrical activity and cognitive
performance in patients with type 1 diabetes
B. Thorsteinsson1, C.S. Frandsen2,3, A.-S. Sejling4, T.F. Dejgaard5, L.S.
Remvig6, E.M. Techago7, J.J. Holst3, S. Madsbad2,3;
1Dept. of Nephrology, Cardiology and Endocrinology, Nordsjællands
Hospital, Hillerød, 2Dept. of Endocrinology, Hvidovre University
Hospital, 3The NNF Center for Basic Metabolic Research, University of
Copenhagen, 4Dept. of Nephrology, Cardiology and Endocrinology,
Nordsjællands Hospital, Hillerød, 5Steno Diabetes Center, Gentofte,
6HypoSafe A/S, Lynge, 7Dept. of Biostatistics, Hvidovre University
Hospital, Denmark.

Background and aims:While strong evidence from animal studies sup-
ports a potential role for glucagon-like peptide-1 in neuroprotection,
memory and learning, the effects on cerebral electrical activity (EEG)
and cognitive performance in patients with type 1 diabetes (T1D) are
largely unknown. In a randomised, double-blinded placebo-controlled
study we investigated the effect of 12-week treatment with liraglutide as
an add-on to insulin in T1D during both normoglycaemia and
hypoglycaemia.
Materials and methods: 20 patients with long-standing T1D were
randomised to liraglutide 1.2 mg once daily (6 men/4 women, age
43.5 [23-66] years (median [range]), HbA1c 70 [61-83] mmol/mol)
and placebo (8 men/2 women, age 30 [22-44] years (median
[range]), HbA1c 73 [61-93] mmol/mol). The patients were studied
before (day 1) and at end of treatment (day 2) during both eu- and
hypoglycaemia induced by a hyperinsulinaemic glucose clamp.
During each one-hour phase (eu- and hypoglycaemia) EEG, cogni-
tive performance (evaluated with CalCAP, Trail Making Test, and
Stroop test) and symptoms of hypoglycaemia were recorded, and
blood samples were collected for analysis of glucagon, adrenaline,
noradrenaline, cortisol, growth hormone, pancreatic polypeptide
and GLP-1.
Results: Plasma glucose during hypoglycaemia was 2.3±0.2 and
2.4±0.2 mM with liraglutide and 2.5±0.2 and 2.4±0.3 mM with
placebo on day 1 and 2, respectively. In the EEG, the peak am-
plitude of the theta and alpha and combined alpha-theta band
significantly increased during hypoglycaemia compared to
euglycaemia in both groups (p<0.05), but did not differ between
day 1 and 2 within or between groups. The cognitive performance
was compromised during hypoglycaemia compared to euglycaemia
in both groups, but no treatment-related differences were found
within or between groups at any time point. In both groups auto-
nomic symptoms increased during hypoglycaemia compared to
euglycaemia (p<0.05), but with no differences between day 1
and 2 . Coun te r r egu la to ry hormones inc reased du r ing
hypoglycaemia on both days with no difference within or between
groups.
Conclusion: Liraglutide as an add-on to insulin treatment does
not affect the cerebral electrical activity (EEG), cognitive perfor-
mance, hypoglycaemia symptom scores or counterregulatory hor-
mone responses during either normo- or hypoglycemia in pa-
tients T1D. These findings are in contrast to the improvement
in cognitive performance and EEG changes observed in animal
models.
Clinical Trial Registration Number: NCT02092896
Supported by: Unrestricted grant from Novo Nordisk A/S
Disclosure: B. Thorsteinsson: None.

749
Cardiovascular effects of liraglutide in patients with type 1 diabetes:
a randomised, double-blinded placebo-controlled trial (Lira-1)
T.F. Dejgaard1,2, N.B. Johansen1, C.S. Frandsen2, A. Asmar3, L.
Tarnow4, F.K. Knop5, S. Madsbad2, H.U. Andersen1;
1Steno Diabetes Center, Gentofte, 2Dep. of Endocrinology, Hvidovre
Hospital, University of Copenhagen, 3Dep. of Clinical Physiology &
Nuclear Medicine, Bispebjerg Hospital, University of Copenhagen,
4Department of Clinical Research, Nordsjællands Hospital, University
of Copenhagen, Hillerød, 5Center for Diabetes Research, Gentofte
Hospital, University of Copenhagen, Gentofte, Denmark.

Background and aims:The add-on of a glucagon-like peptide-1 receptor
agonist to insulin therapy in type 1 diabetes has proven beneficial with
regard to insulin requirements, frequency of hypoglycaemia and loss of
body weight. However, the effects on cardiovascular risk factors like 24-h
ambulatory BP and heart rate (HR), carotid intima-media thickness (IMT)
and aortic stiffness remain unknown.
Materials and methods: In this 24-week double-blinded, placebo-
controlled trial, 100 overweight (BMI > 25 kg/m2) patients with type 1
diabetes and insufficient glycaemic control (HbA1c > 8%) were
randomised to liraglutide 1.8 mg once daily or placebo as an add-on to
intensive insulin therapy. At randomisation and at end of treatment (week
24) 24-h ambulatory BP and HR, carotid IMT and aortic pulse wave
velocity (PWV) were measured.
Results: Baseline characteristics did not differ between groups:
(liraglutide vs placebo, mean±SD) age 47±13 vs 49±12 years, HbA1c
8.7±0.7 vs 8.7±0.7%, BMI 30.3±3.5 vs 29.8±3.1 kg/m2, diurnal systolic
BP (SBP) 137±11 vs 135±12 mmHg, nocturnal SBP 121±13 vs 116±12
mmHg, diurnal HR 79±9 vs 80±9 beats per min, nocturnal HR 67±9 vs 70
±6 beats per min, carotid IMT 0.69±0.13 vs 0.71±0.14 mm, PWV 8.10
±2.46 vs 8.85±2.86 m/s) except for diabetes duration 20±12 vs 25±12
years. After 24 weeks of treatment, diurnal and nocturnal HR and noctur-
nal diastolic BP (DBP) significantly increased by 3.7 beats per min [95%
CI: 0.5; 7.0; p=0.024], 7.5 beats per min [95%CI: 3.7; 11.3; p<0.001] and
4.0 mmHg [95%CI: 0.2; 7.7; p=0.039], respectively, in liraglutide-treated
patients compared with placebo-treated patients. Changes in diurnal and
nocturnal SBP and diurnal DBP did not differ between groups (Table 1).
In a sub-group analysis of patients with diurnal SBP above the median
(136 mmHg), diurnal SBP decreased by 6.0 mmHg [95% CI: -11.5; -0.5]
and 8.4 mmHg [95% CI: -17.6; 0.8] in the liraglutide and placebo group,
respectively (p=0.490), and nocturnal SBP decreased by 4.7 mmHg [95%
CI: -11.6; 2.2] and 5.1 mmHg [-15.6; 5.4] in the liraglutide and placebo
group, respectively (p=0.241). Pulse pressure, carotid IMT and PWV did
not differ within or between groups at end of treatment (Table 1).
Conclusion: In overweight patients with type 1 diabetes and insufficient
glycaemic control, diurnal and nocturnal HR and nocturnal DBP increased
when liraglutide was added to insulin therapy. No effect on diurnal and
nocturnal SBP or diurnal DBP was seen. Additionally, no changes in pulse
pressure, carotid IMT and PWV were found after 24 weeks of treatment.

Clinical Trial Registration Number: NCT01612468
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Supported by: Novo Nordisk
Disclosure: T.F. Dejgaard: Grants; Novo Nordisk A/S. Lecture/other
fees; Novo Nordisk A/S.
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Efficacy and safety of liraglutide added to capped insulin treatment
in type 1 diabetes, the ADJUNCT TWO™ randomised trial
I.B. Hirsch1, B. Ahrén2, T. Pieber3, C. Mathieu4, F. Gomez-Peralta5, T.
Hansen6, A. Philotheou7, E. Christiansen8, T.J. Jensen8, S. Birch8, J.
Buse9;
1Medicine, University of Washington School of Medicine, Seattle, USA,
2Lund University, Sweden, 3Medical University of Graz, Austria,
4University of Leuven, Belgium, 5Hospital General de Segovia, Spain,
6Aarhus University Hospital, Denmark, 7UCT Private Academic
Hospital, Cape Town, South Africa, 8Novo Nordisk A/S, Soeborg,
Denmark, 9University of North Carolina School of Medicine, Chapel
Hill, USA.

Background and aims: To investigate if treatment with liraglutide, a
glucagon-like peptide-1 analogue, added to individually capped insulin
treatment, improves glycaemic control and reduces weight and insulin
dose in a broad population of adults with type 1 diabetes (T1D).
Materials andmethods: The 26-week, double-blinded, multinational trial
enrolled adults with T1D on basal-bolus or Continuous Subcutaneous
Insulin Infusion (CSII) therapy with HbA1c 7-10%. Subjects with a history
of severe hypoglycaemia, hypoglycaemia unawareness, diabetic
ketoacidosis or renal impairment (with estimated GFR >30 mL/min/1.73
m2) were not excluded. Subjects were randomised 3:1 to receive once-daily
subcutaneous injections of liraglutide (1.8 mg, 1.2 mg, 0.6 mg) or placebo.
Each subject titrated insulin with total daily dose capped at their own
average dose from the week prior to randomisation.
Results: At baseline, n = 835, mean age = 43 years, T1D duration = 21
years, HbA1c = 8.1%, BMI = 29 kg/m2 (60%, >27 kg/m2) and body
weight = 83.9 kg; 54% of subjects were women, 26% used CSII, 7%
had severe hypoglycaemia in the last year, 6% were hypoglycaemia-
unaware and 15% had baseline fasting C-peptide >0.03 nmol/L.
Liraglutide treatment at all doses reduced HbA1c, body weight and insu-
lin dose, both absolutely and relative to placebo, after 26 weeks. For
liraglutide 1.8 mg, 1.2 mg and 0.6 mg, respectively: HbA1c estimated
treatment differences (ETDs) [95% CIs] to placebo were -0.35% [-0.50;-
0.20], -0.23% [-0.38;-0.08] and -0.24% [-0.39;-0.10]; body weight ETDs
were -4.8 kg [-5.5;-4.1], -3.7 kg [-4.4;-3.0] and -2.2 kg [-2.9;-1.5]; insulin
dose estimated treatment ratios to placebo were 0.90 [0.86;0.93], 0.93
[0.90;0.96], and 0.95 [0.92;0.99]. The rate of symptomatic
hypoglycaemic episodes (severe by American Diabetes Association clas-
sification or <56 mg/dLwith symptoms) was increased relative to placebo
with liraglutide 1.2 mg (estimated rate ratio, ERR=1.31 [1.03;1.68]).
Rates of severe hypoglycaemic episodes were similar across groups.
The percentage of subjects achieving HbA1c reduction >1.0% with no
severe hypoglycaemia was greater at all liraglutide doses (all p≤0.0078)
compared with placebo (1.8 mg, 15.3%; 1.2 mg, 11.3%; 0.6 mg, 11.1%;
placebo, 3.7%). The most frequent adverse events with liraglutide were
dose-dependent nausea and vomiting. The rate of hyperglycaemic epi-
sodes accompanied by ketosis (>1.5 mmol/L) was increased with
liraglutide 1.8 mg (ERR=3.96 [1.49;10.55]; liraglutide n=42; placebo
n=10).
Conclusion: Liraglutide (1.8 mg, 1.2 mg and 0.6 mg) added to capped
insulin treatment led to greater reductions in HbA1c, body weight and
insulin dose compared with placebo, but a higher rate of symptomatic
hypoglycaemia (lira 1.2 mg) may limit the clinical utility of liraglutide
for a broad T1D population as studied in this trial.
Clinical Trial Registration Number: NCT01836523
Supported by: Novo Nordisk
Disclosure: I.B. Hirsch: Employment/Consultancy; Abbott Diabetes
Care, Roche, Becton Dickinson. Grants; Novo Nordisk.
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Efficacy and safety of gemigliptin as add-on therapy in patients with
type 2 diabetes inadequately controlled on metformin and
glimepiride
S.-H. Kim1, J. Yu2, H. Jang3, Y. Song4, K. Ahn5, T. Oh6, H. Lee7, D.
Lee8, J. Kim9, T.-S. Park10, C.-H. Jeong11, B.-J. Kim1, K. Han12, K.
Park13;
1LG Life Sciences, 2Kangnam Sacred Heart Hospital, 3Seoul
National University Bundang Hospital, Seongnam, 4National
Health Insurance Corporation Ilsan Hospital, Goyang, 5Kyung
Hee University Hospital at Gangdong, Seoul, 6Chungbuk National
University Hospital, Chungju, 7Yeungnam University Medical
Center, Daegu, 8Wonkwang University School of Medicine &
Hospital, Iksan, 9Chung Ang University Hospital, 10Chonbuk
National University Hospital, Jeonju, 11Yonsei University Wonju
Severance Christian Hospital, 12Eulji General Hospital, 13Seoul
National University College of Medicine, Seoul, Republic of
Korea.

Background and aims: Gemigliptin is a potent, selective, competi-
tive, and long-acting dipeptidyl peptidase (DPP) -4 inhibitor. This
study evaluated the efficacy and safety of gemigliptin as add-on ther-
apy to metformin and glimepiride for 24 weeks compared with pla-
cebo in patients with type 2 diabetes mellitus (T2DM) inadequate
glycemic control.
Materials and methods: In this multicenter, randomized, double-blind,
Phase III study, eligible patients with inadequate glycemic control (7% ≤
HbA1c ≤ 11%) were randomized to gemigliptin 50 mg q.d (n=109) or
placebo (n=110). The primary endpoint was change from baseline in
HbA1c after 24 weeks.
Results: Baseline demographics were similar between groups (age
60.9 years; BMI 24.9 kg/m2, duration of T2DM 12.9 years), with
mean ± SD baseline HbA1c of 8.12 ± 0.82% in the gemigliptin
group and 8.15 ± 0.89% in the placebo group. At Week 24, ad-
justed mean ± SE change HbA1c with gemigliptin was -0.88 ±
0.17% (change with placebo -0.01 ± 0.18%; difference -0.87 ±
0.12%, 95% CI -1.09 to -0.64; p<0.0001). The differences in pro-
portions achieving an HbA1c <7 or <6.5% were also statistically
significant (p<0.0001) between groups. Gemigliptin was generally
well tolerated, although there was a higher incidence of overall
adverse events (AEs) in the gemigliptin group than in the placebo
group (56.1% and 36.0%, respectively). Drug-related AEs were
reported for 3.7% and 2.7% of gemigliptin and placebo, respective-
ly. Hypoglycemia occurred in 9.4 and 2.7% of the gemigliptin and
placebo groups, respectively.
Conclusion: In conclusion, triple therapy with gemigliptin 50 mg q.d in
patients with T2DM inadequately controlled on metformin and
glimepiride improved glycemic control and was generally well tolerated
over 24weeks.
Clinical Trial Registration Number: NCT01990469
Supported by: LG Life Sciences
Disclosure: S. Kim: None.
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Efficacy and safety of evoglipitinmonotherapy in patients with type 2
diabetes
D. Kim1, J. Park1, S. Park2, M. Lee2, K. Yoon3;
1Hallym University Medical Center, 2Sungkyunkwan University School
of Medicine, 3The Catholic University of Korea, Seoul, Republic of
Korea.

Background and aims: To evaluate the efficacy and safety of the
newly developed dipeptidyl peptidase-4 (DPP-4) inhibitor
evogliptin in drug-naïve patients with inadequately controlled type
2 diabetes.
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Materials and methods: In randomized, double-blind, placebo-con-
trolled, parallel-group, multicenter, phase III study, 160 patients with type
2 diabetes were randomized to evogliptin 5mg or placebo for 24 weeks.
The primary efficacy outcome measure was mean changes from baseline
to endpoint in hemoglobin A1c (HbA1c).
Results: The mean baseline HbA1c levels of the evoglipitin group
and the placebo group were 7.20±0.56% and 7.20±0.63%, respective-
ly (p >0.05). Although the baseline HbA1c was very lower when
compared with other phase III clinical trials using DPP-4 inhibitors,
evogliptin provided significant placebo-corrected reductions in
HbA1c from baseline of -0.23% (p <0.0001) at 24 weeks. Also, the
response rate achieving HbA1c <6.5% was significantly higher in the
evoglipitin group than placebo group (p = 0.008). Overall, incidences
of adverse event and hypoglycemia were similar between the two
groups.
Conclusion: In this 24-weeks study, once-daily evoglipitin monotherapy
significantly improved glycemic control and was well tolerated in patients
with type 2 diabetes.
Disclosure: D. Kim: None.
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Evaluation of safety and efficacy of teneligliptin in newly diagnosed
Indian type 2 diabetes patients
S.Y. Suryawanshi, A. Bhargava, P. Agarwal, V. Chamle;
Medical Services Department, Glenmark Pharmaceuticals Ltd., Mumbai,
India.

Background and aims: India harbours the largest number of T2DM
patients in the world and requires availability of more cost-effective and
safer drugs for its management. This study was conducted to evaluate the
safety and efficacy of Teneligliptin in Indian patients with T2DM inade-
quately controlled with diet and exercise alone.
Materials and methods: In this randomized, double blind, compara-
tive, prospective, placebo-controlled, parallel-group, multicentre
phase III study, drug naive Indian subjects with T2DM were random-
ized to either 20 mg Teneligliptin or to placebo. Efficacy and safety
assessments were performed at 16 weeks and were compared with
those at baseline. The primary efficacy endpoint which was the
change from baseline in HbA1c was analysed using an analysis of
covariance (ANCOVA) model with baseline HbA1c as a covariate.
The trial was conducted in accordance with the Declaration of
Helsinki and Good Clinical Practice (GCP) after the approval of pro-
tocol by regulatory authorities in India and the trial was registered at
Clinical Trial Registry of India (CTRI).
Results: A total of 237 patients (158 in Teneligliptin group and 79 in
Placebo group) were randomized in a 2:1 ratio to Teneligliptin 20 mg
Tablets or Placebo Tablets. The least square mean change (LMS)in
HbA1c levels from baseline to end of treatment were -0.304 and 0.251
in the Teneligliptin and Placebo groups, respectively and there was a
statistically significant difference in change in HbA1c levels from base-
line to end of treatment among patients receiving treatment with
Teneligliptin, relative to Placebo (difference, 0.555; 95% CI, 0.176 to
0.934; p=0.0043) in the intent-to-treat (ITT) analysis. The proportion of
patients who achieved HbA1c of ≤7% after 16 weeks of treatment was
43.4% in the Teneligliptin group and 27.3% in the Placebo group which
was statistically significant for the Teneligliptin group compared to the
Placebo group (p=0.026). Treatment emergent adverse events (TEAEs)
were reported for 30/158 (19%) patients in the Teneligliptin group and 14/
79 (17.7%) patients in the Placebo group. The majority of TEAEs were
mild in severity.
Conclusion: The results of the study demonstrates that Teneligliptin was
very well tolerated and superior on efficacy compared to Placebo in
Indian patients with Type 2 diabetes mellitus inadequately controlled with
diet and exercise alone. Teneligliptin can be considered as a promising
alternative to other gliptins available in India.

Clinical Trial Registration Number: CTRI/2014/01/004315
Supported by: Educational grant received from Glenmark TCRP
Disclosure: S.Y. Suryawanshi: Employment/Consultancy; Medical ad-
viser to Glenmark Pharmaceuticals which sponsored the trial.
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The effects of once-weekly semaglutide on beta cell function in sub-
jects with type 2 diabetes
C. Kapitza1, K. Dahl2, J. Bonde Jacobsen2, M. Buhl Axelsen2, A. Flint2;
1Profil, Neuss, Germany, 2Novo Nordisk A/S, Søborg, Denmark.

Background and aims: Semaglutide is a glucagon-like peptide-1 (GLP-
1) analogue with an extended half-life in phase 3 development for type 2
diabetes (T2D). This study evaluated the effect of once-weekly subcuta-
neous (s.c.) semaglutide in steady state versus placebo on beta-cell re-
sponsiveness in subjects with T2D.
Materials and methods: In this double-blind, parallel-group trial, 75
adults with T2D (mean HbA1c 7.3%, duration of T2D 8.5 years, BMI
29.6 kg/m2, age 56 years, 68% male) were randomised 1:1 to once-
weekly once-weekly s.c. semaglutide (escalated to 1.0 mg) or placebo
for 12 weeks. Intravenous glucose tolerance tests (IVGTT; 25 g glucose
bolus), arginine stimulation tests (5 g arginine two hours after a glucose
infusion) and graded glucose infusion (GGI) tests (target glucose levels of
5, 6, 7, 8, 9, 10, 11 and 12 mmol/L over 180 min) were performed at
baseline and after 12 weeks of treatment. A control group of 12 untreated
healthy subjects (mean BMI 26.8 kg/m2, age 43 years, 67% male) was
also subjected to a GGI test. Insulin response was measured as the
semaglutide:placebo ratio for changes from baseline to end-of-treatment
in the Area Under the Curve. The primary endpoint was first- (0-10 min)
and second- (10-120 min) phase insulin secretion in the IVGTT.
Results: Following IVGTT, change from baseline for both first- and
second-phase insulin responses in subjects receiving semaglutide was
significantly greater than in those receiving placebo (estimated treatment
ratio [ETR] 3.02 [95% CI: 2.53-3.60] and 2.10 [95% CI: 1.86-2.37],
respectively; Fig 1). In the arginine stimulation test, increases from base-
line for both insulin concentrations and insulin secretion rate in subjects
receiving semaglutide were significantly greater than for those receiving
placebo during 0-10 min (ETR 2.82 [95% CI: 2.39; 3.32] and 1.69 [95%
CI: 1.49; 1.92], respectively) and 0-30 min (ETR 4.42 [95% CI: 3.74;
5.22] and 2.69 [95% CI: 2.38; 3.05], respectively). In the GGI test, both
the insulin secretion rate and slope at end of treatment were significantly
greater for semaglutide than placebo. In this group of subjects with T2D,
insulin secretion and slope at end of treatment for subjects receiving
semaglutide were comparable to those of untreated healthy subjects. No
new safety or tolerability issues were identified for semaglutide.
Conclusion: Semaglutide (1.0mg s.c. once weekly) signicantly improved
first- and second-phase insulin secretion compared with placebo after 12
weeks of treatment. Beta-cell responsiveness at the end of the study in the
semaglutide group was comparable to that of untreated healthy individ-
uals. Semaglutide was well tolerated and had a safety profile similar to
that of other GLP-1 receptor agonists.
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Clinical Trial Registration Number: NCT02212067
Supported by: Novo Nordisk A/S
Disclosure: C. Kapitza: Employment/Consultancy; Sanofi. Grants;
Adocia, Astra Zeneca, Biocon, Boehringer Ingelheim, Dance
Pharmaceuticals, Gulf Pharmaceutical Industries, Johnson & Johnson,
Eli Lilly, Marvel LifeSciences Ltd., Medtronic, Medimmune, Novo
Nordisk, Novartis, Roche Diagnostics, Sanofi, Senseonics, Zealand
Pharma. Honorarium; Sanofi. Other; Additional grants: Novartis, Roche
Diagnostics, Sanofi, Senseonics, Zealand Pharma, Advisory, speaker and
travel grants: Sanofi.
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Effects of mild to moderate renal impairment on albiglutide (ALBI)
in type 2 diabetes
V. Bainbridge1, B. Ahrén2, A. Jones-Leone3, A. Acusta4, L.A. Leiter5;
1GlaxoSmithKline, Guildford, UK, 2GlaxoSmithKline, Lund, Sweden,
3GlaxoSmithKline, Philadelphia, 4GlaxoSmithKline, Collegeville, USA,
5University of Toronto, Canada.

Background and aims: Renal impairment is a frequent comorbidity in
type 2 diabetes mellitus (T2DM). In the HARMONY Phase 3 trials of
patients with T2DM, treatment with the glucagon-like peptide-1 receptor
agonist albiglutide (ALBI) resulted in HbA1c reduction, fasting plasma
glucose reduction, and weight loss compared with agents associated with
weight gain. ALBI was generally well tolerated. Here we present post-hoc
pooled analyses of the relationship between renal function and least
squares mean change in HbA1c (from baseline to end-of-trial) in
HARMONY 1-7.
Materials and methods: These trials of ALBI 30-50 mg/week had pla-
cebo and/or active antihyperglycemic controls, ranged from 26 to 104
weeks in length, and prescribed different concomitant medications.
Results: Patients at baseline were ≥18 years old with HbA1c 53.0-91.3
mmol/mol and estimated creatinine clearance >1.0 mL/s. ALBI reduced
HbA1c significantly more than placebo across subgroups based on renal
function and was noninferior to active comparators in HbA1c reduction.
The relationship between ALBI and active comparators was not affected
by renal function (Figure). In addition, there was no overall worsening of
renal function (estimated glomerular filtration rate) with ALBI versus
pooled comparators.
Conclusion: These results are consistent with efficacy of ALBI in T2DM
patients with mild to moderate renal impairment, with no dose adjustment
required. Previously presented at ADA 2016, and reprinted with
permission.

Clinical Trial Registration Number: NCT00849056; NCT00849017;
NCT00838903; NCT00838916; NCT00839527; NCT00976391;
NCT01128894
Supported by: GlaxoSmithKline.
D i sc losure : V. Bainbr idge : Employmen t /Consu l t ancy ;
GlaxoSmithKline. Stock/Shareholding; GlaxoSmithKline.
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Effects of renal impairment on the pharmacokinetics, safety, and
tolerability of ITCA 650
L. Kjems1, M. Peltz1, R. Fielding2, H. Huang1, M.A. Baron1;
1Intarcia Therapeutics, Boston, 2Biologistic Services, Boulder, USA.

Background and aims: The pharmacokinetics, safety and tolerability of
ITCA 650, a subdermally placed osmotic mini-pump that delivers con-
tinuous s. c. exenatide (EX) for extended periods of time, was studied in
subjects with varying degrees of renal impairment (RI).
Materials and methods: Escalating doses of ITCA 650 20, 40 and 60
mcg/day were placed for consecutive periods of up to 20 days each in 38
subjects (mean age, 57), stratified by estimated GFR (mL/min/1.73 m2)
into: normal (≥90), mild RI (60-89), moderate RI (45-59) andmoderate RI
(>30-44). The primary endpoint was steady state plasma AUC for each
dose, derived from 7 time points over 24 hours. Safety and anti-drug
antibodies (ADA) were monitored.
Results: EXAUC increased 2.6-3.7 fold, and clearance decreased 1.1-3 fold
with increasing RI as previously reported for exenatide. Steady state AUC
and EX concentrations (Css) increased 3 to 4-fold over the dose range stud-
ied. ITCA650waswell tolerated. Themost common adverse event (AE)was
nausea. There were no renal serious AEs or study drug-related renal AEs.
Conclusion: Ex AUC and Css increased with dose and with increased
renal impairment. The overall safety and gastrointestinal tolerability of
ITCA 650 in mild and moderate renal impaired subjects were consistent
with previous studies involving ITCA 650.

Clinical Trial Registration Number: NCT02320045
Supported by: Intarcia Therapeutics, Inc.
Disclosure: L. Kjems: Employment/Consultancy; Intarcia Therapeutics.

757
Effects of linagliptin on glycaemic control and albuminuria in type 2
diabetes: the MARLINA-T2D™ trial
G. Schernthaner1, P.-H. Groop2,3, M.E. Cooper3, V. Perkovic4, B.
Hocher5, K. Kanasaki6, K. Sharma7, R.C. Stanton8, R. Toto9, J.
Cescutti10, M. Gordat10, T. Meinicke11, A. Koitka-Weber11, H.-J.
Woerle12, M. von Eynatten12;
1Department of Internal Medicine, Rudolfstiftung Hospital, Vienna,
Austria, 2Folkhälsan Institute of Genetics, Folkhälsan Research Center,
Biomedicum Helsinki, Finland, 3Baker IDI Heart & Diabetes Institute,
Melbourne, Australia, 4TheGeorge Institute for Global Health, University
of Sydney, Australia, 5Institute of Nutritional Science, University of
Potsdam, Germany, 6Kanazawa Medical University, Ishikawa, Japan,
7Center for Renal Translational Medicine, Department of Medicine,
University of California, San Diego, 8Joslin Diabetes Center, Harvard
Medical School, Boston, 9UT Southwestern Medical Center, Dallas,
USA, 10Boehringer Ingelheim, Reims, France, 11Boehringer Ingelheim
Pharma GmbH & Co. KG, Biberach, 12Boehringer Ingelheim Pharma
GmbH & Co. KG, Ingelheim, Germany.

Background and aims: Previous evidence suggests that the dipeptidyl
peptidase-4 inhibitor linagliptin may exert anti-albuminuric effects

beyond glycaemic control. MARLINA-T2D™, a multicentre, double-
blind, placebo-controlled clinical trial, investigated glycaemic and renal
effects of linagliptin in patients with type 2 diabetes, albuminuria and
estimated GFR ≥30 ml/min/1.73 m2.
Materials and methods: In total 360 patients with type 2 diabetes
(HbA1c 6.5-10%) and persistent albuminuria (urinary albumin-to-
creatinine ratio [UACR] 30-3000 mg/gCr) despite stable background of
single renin-angiotensin system blockade were randomised to either
linagliptin (n=182) or placebo (n=178) for 24 weeks. Primary glycaemic
and key secondary renal surrogate endpoints were HbA1c and UACR
change from baseline over 24 weeks, respectively.
Results: Overall mean (SD) baseline HbA1c and geometric mean
(gMean) UACR were 7.8% (0.9) and 126 mg/gCr (microalbuminuria,
73.7%; macroalbuminuria, 20.3%), respectively. At week 24, placebo-
adjusted mean HbA1c change from baseline was -0.60% (95% CI -0.78,
-0.43; p<0.0001; Table). Placebo-adjusted gMean for time-weighted av-
erage of % change from baseline in UACR over 24 weeks was -6.0%
(95%CI -15.0, 3.0; NS; Table). Linagliptin was well tolerated with a renal
safety profile consistent with previous clinical trials.
Conclusion: Linagliptin significantly improved glycaemic control with-
out a significant effect on UACR. Whether a renoprotective effect of
linagliptin could emerge from chronic intervention in more advanced
diabetic kidney disease is currently being explored in the ongoing
CARMELINA™ trial.

Clinical Trial Registration Number: NCT01792518
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance
Disclosure:G. Schernthaner: Employment/Consultancy; Rudolfstiftung
Hospital Vienna. Lecture/other fees; Boehringer Ingelheim.
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Sitagliptin increases circulating endothelial progenitor cells in pa-
tients with type 2 diabetes and advanced chronic kidney disease
R. Bellante1, D. Lucchesi1, L. Giusti1, M. Garofolo1, V. Sancho-Bornez1,
R. Caprioli2, M.F. Egidi2, R. Miccoli1, S. Del Prato1, G. Penno1;
1Clinical and Experimental Medicine, University of Pisa, Pisa, Italy,
2Nephrology, Transplantation and Dialysis, University of Pisa, Pisa, Italy.

Background and aims: Type 2 diabetes (T2DM) shows impaired mobi-
lization of hematopoietic and endothelial progenitor cells (EPCs). These
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alterations may hamper tissue repair capacity and favor the development
of cardiovascular complications. By upregulation of SDF-1α, the
dipeptidyl peptidase 4 (DPP4) inhibitor sitagliptin increases circulating
EPCs and might expand EPCs pool and improve their functions. We
aimed to evaluate the effects of sitagliptin on circulating EPCs and on
their functional properties in T2DM with advanced chronic kidney dis-
ease (CKD), a subgroup at very high cardiovascular risk.
Materials and methods: Fourty-nine T2DM, 18 with CKD stage 3b, 17
with CKD stages 4-5 and 14 subjects undergoing hemodialysis (HD) have
been enrolled in a prospective trial. Their mean age was 73±8 years (IQR
69-78), diabetes duration (DD) 18±14 years (10-30), HbA1c 7.4±1.4%
(6.5-8.1), eGFR (CKD-EPI) 23.4±14.6 ml/min/1,73m2 (range 3.8-51.3).
These subjects have been randomized 2:1 to sitagliptin (SITA; n. 32) or
insulin treatment (INS; n. 17). Circulating levels (flow cytometry) of stem
and progenitor cells and function of EPCs (adhesion to fibronectin and
migratory capacity) have been evaluated at baseline and after 4, 13, 26
and 52 weeks of treatment. The same trained operators, blind to the
clinical status of each subject, performed the tests throughout the entire
study.
Results: The three groups did not differ for age, DD, BMI, systolic and
diastolic BP, lipids, HbA1c, CV events, retinopathy or lipid- and BP-
lowering treatments. CD34+ and CD34+CD133+ cells decreased from
CKD3b to CKD4-5 (p=0.023 e p=0.033, respectively) with a small in-
crease of CD34+ cells (p=0.058) in HD; no differences between groups
were observed for CD34+KDR+ and CD34+KDR+CD133+. eGFR
(CKD-EPI; OR 1.077), HD (OR 12.800) and BMI (OR 1.185) indepen-
dently contributed to variability of CD34+ cells level (and also to CD34+
CD133+ cells level). No differences in EPCs adhesion and migration have
been observed. INS subjects had longer DD, higher HbA1c (8.2±1.9 vs
7.0±1.0%, p=0.025), lower eGFR (18.5±11.8 vs 27.2±15.2 ml/min/
1,73m2, p=0.034) and higher rate of patients on HD. Through follow-up
BMI, BP, lipids and eGFR did not change in both INS and SITA. HbA1c
decreased in INS (from 8.2±1.9% at baseline to 7.3±1.4% at 52-week,
p=0.058) and was steady in SITA (7.1±1.0 to 6.9±0.8%). CD34+ cells
levels did not change in both groups during treatment. Whereas CD34+
CD133+, CD34+KDR+ e CD34+KDR+CD133+ did not change in INS,
CD34+CD133+ (618±434 to 997±913 cell/ml; p=0.029), CD34+KDR+
(239±147 to 391±287 cell/ml; p=0.022) and CD34+KDR+CD133+ (116
±94 to 206±158 cell/ml; p=0.021) increased significantly in SITA. Both
treatments had no effects on EPCs adhesion and migration properties.
Conclusion: In T2DM subjects with advanced chronic kidney disease,
sitagliptin but not insulin treatment increases circulating pool of
stem/progenitor cells independently of glycaemic control. Both treat-
ments did not affect EPCs functional properties. These data might have
implications in the treatment of subjects with T2DM and any stage of
advanced chronic kidney disease.
Supported by: Regione Toscana, Grant n. D55E11002680005
Disclosure: R. Bellante: None.
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Assessing the safety of sitagliptin in patients with type 2 diabetes and
chronic kidney disease in the Trial Evaluating Cardiovascular
Outcomes with Sitagliptin (TECOS)
S.S. Engel1, S. Suryawanshi1, R.G. Josse2, E.D. Peterson3, R.R.
Holman4, the TECOS Study Group;
1Merck&Co., Inc., Kenilworth, USA, 2St. Michael's Hospital, University
of Toronto, Canada, 3Duke Clinical Research Institute, Durham, USA,
4University of Oxford, UK.

Background and aims: Chronic kidney disease (CKD) is a common
sequela of type 2 diabetes (T2DM), and is evident in up to 40% of patients
with T2DM. TECOS, a randomized, double-blind, placebo-controlled
trial that assessed the impact of sitagliptin on cardiovascular outcomes,
provides an opportunity to examine comparative safety-related outcomes
in patients with T2DM and CKD.

Materials and methods: Baseline demographic, diabetes-related and
cardiovascular characteristics of patients with chronic kidney disease
(CKD), defined as an eGFR <60 ml/min/1.73m2, were summarized.
The incidences of severe hypoglycemia and diabetes-related complica-
tions were examined for sitagliptin- and placebo-assigned patients in the
Intent to Treat population.
Results: TECOS included 3,324 CKD patients (1,667 sitagliptin, 1,657
placebo) with mean (SD) age 68.8 (7.9) years and diabetes duration 13.7
(9.0) years; 62% were male. Over ~2.8 median years’ follow-up,
sitagliptin-assigned patients, compared with placebo-assigned patients,
had generally similar rates of diabetic eye disease, diabetic neuropathy,
renal failure, malignancy, bone fracture and pancreatitis (Table). The pro-
portions of patients with hypoglycemia requiring assistance was 3.4% and
3.3% in the sitagliptin and placebo groups, respectively.
Conclusion: In TECOS, no specific safety concerns were identified with
the use of sitagliptin in T2DM patients with CKD.

Clinical Trial Registration Number: NCT00790205
Supported by: Merck & Co., Inc., Kenilworth, NJ, USA
Disclosure: S.S. Engel: Employment/Consultancy; Merck & Co., Inc.,
Kenilworth, NJ, USA. Stock/Shareholding; Merck & Co., Inc.,
Kenilworth, NJ, USA.
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Efficacy and safety of gemigliptin in type 2 diabetes patients with
moderate to severe renal impairment (GUARD study)
S. Yoon1, B. Han2, S. Kim3, S. Han4, Y.-I. Jo5, K. Jeong6, K.-H. Oh7, H.
Park8, S.-H. Park9, S.-W. Kang10, K.-R. Na11, Y. Jang12, S.-H. Kim12, D.
Cha13;
1Uijeongbu St. Mary’s Hospital, Uijeongbu, 2Yonsei University Wonju
College ofMedicine, 3HallymUniversity Sacred Heart Hospital, Anyang,
4Inje University College of Medicine, Goyang, 5Konkuk University
School of Medicine, Seoul, 6Kyung Hee University School of, Seoul,
7Seoul National University College of Medicine, 8Gangnam Severance
Hospital, Seoul, 9Kyungpook National University School of Medicine,
Daegu, 10Yonsei University College of Medicine, Seoul, 11Chungnam
National University College of Medicine, Daejeon, 12LG Life Sciences,
Seoul, 13Korea University Ansan-Hospital, Republic of Korea.

Background and aims: Renal impairment in type 2 diabetes mellitus
(T2DM) limits the available glucose-lowering medication and requires
frequent monitoring of renal function. Gemigliptin has balanced elimina-
tion between urinary/fecal excretion and hepatic metabolism. Thus, it
needs no dose adjustment in patient with moderate to severe renal impair-
ment. This study evaluated the efficacy and safety of gemigliptin in type 2
diabetic patients with moderate to severe renal impairment
Materials and methods: This randomized, double blind, parallel group
Phase 3b study comprised a 12-week, placebo-controlled phase followed
by a 40-week, double blind active-controlled extension phase. Patients
(mean HbA1c 8.4%; age 62.0 years; BMI 26.2 kg/m2, duration of T2DM
16.3 years; eGFR 33.3 mL/min/1.73 m2) treated with gemigliptin (n=66)
or placebo (n=66) for 12 weeks, then placebo group was switched to
linagliptin 5 mg q.d and treatment continued to Week 52. Primary end-
point was HbA1c change from baseline at Week 12.
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Results: At Week 12, adjusted mean ± SE change HbA1c with
gemigliptin was -0.83 ± 0.14% (change with placebo 0.38 ± 0.14%;
difference -1.21, 95% CI -1.54 to -0.89; p<0.0001). After 52 weeks,
adjusted mean ± SE change from baseline in HbA1c was -1.00 ± 0.21%
and -0.65 ± 0.22% in the gemigliptin and linagliptin groups, respectively.
Urinary albumin creatinine ratio (UACR) at week 12 was reduced by
28.0% (95%CI -40.2 to -13.3) with gemigliptin compared with 4.3%
(95%CI -19.7 to 14.2) with placebo, with a between-group difference of
24.8% (95%CI -41.8 to -2.9; p=0.0294). During the 40-week extension,
adverse events (AEs) were reported in 68.0% and 73.1% of subjects on
gemigliptin and linagliptin, respectively. The incidence of hypoglycemia
was similar among treatment groups (gemigliptin, 20.0%; linagliptin,
28.8%). There was no meaningful change from baseline in body weight
(gemigliptin, 0.28 kg; linagliptin 0.33 kg).
Conclusion: In conclusion, gemigliptin was efficacious andwell tolerated
in T2DM patients with moderate to severe renal impairment.
Clinical Trial Registration Number: NCT01968044
Supported by: LG Life Sciences
Disclosure: S. Yoon: None.
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ITCA 650 provides a novel therapeutic approach to treating patients
with type 2 diabetes
A. Whitson, R. Azeem, T. Alessi, M.A. Baron;
Intarcia Therapeutics, Boston, MA, USA.

Background and aims: ITCA 650 is a novel delivery system and
glucagon-like peptide-1 (GLP-1) receptor agonist that can provide con-
tinuous subcutaneous (SC) exenatide for up to 12 months after sub-
dermal placement of a small, 44 mm titanium osmotic mini-pump.
Three and 6-month mini-pumps were studied in clinical trials of 39 weeks
or more that showed significant reductions in HbA1c and body weight,
and were well tolerated in patients with T2D who were uncontrolled on
anti-diabetes medications. This novel drug/device can ensure mainte-
nance of therapeutic exenatide levels and virtually ensures treatment ad-
herence.We present the procedure experience from the FREEDOMPhase
3 program.
Materials and methods: Placement and removal of ITCA 650 is per-
formed by trained healthcare professionals as a simple brief office proce-
dure. The sterile mini-pump is placed in the sub-dermis of the abdominal
wall using a placement tool, is removed or replaced through a small
incision (~5mm) and closed with Steri-Strips. Site personnel are provided
with a kit containing all supplies and are trained on all procedures via an
online and hands-on training program.
Results: As of November 2015, over 18,383 ITCA 650 placements,
replacements, and removals were performed in 5,200 patients by physi-
cians, nurse practitioners, and physician assistants at 493 clinical sites in
28 countries. Procedure adverse events (AEs) were generally mild, tran-
sient, and reflect the normal healing process. Superficial skin infection
occurred in 0.4% of all procedures. Approximately 1% of procedures
were initially unsuccessful and required further assistance to complete;
this number that continues to decrease due to an optimized training and
user experience program. Next generation placement aids will support
continuous improvements. To date, only 0.19% of procedure AEs
(0.7% of patients) resulted in treatment discontinuation. There were no
procedure serious AEs.
Conclusion: Once or twice-yearly dosing of ITCA 650 has the potential
to improve therapeutic outcomes. Procedures to place, replace, and re-
move themini-pumps are simple, well tolerated, and have been performed
safely by a wide variety of healthcare practitioners.
Supported by: Intarcia Therapeutics, Inc.
Disclosure: A. Whitson: Employment/Consultancy; Intarcia
Therapeutics.
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Semaglutide reduces appetite and energy intake, improves control of
eating and provides weight loss in subjects with obesity
J. Blundell1, G. Finlayson1, M. Buhl Axelsen2, A. Flint2, C. Gibbons1, T.
Kvist2, J. Hjerpsted2;
1University of Leeds, UK, 2Novo Nordisk A/S, Søborg, Denmark.

Background and aims: Glucagon-like peptide-1 (GLP-1) therapy has
the potential to decrease body weight. Semaglutide is a human GLP-1
analogue in development for the treatment of type 2 diabetes. This
study examined the mechanisms of body weight loss compared with
placebo.
Materials and methods: This double-blind, crossover study compared
once-weekly s.c. semaglutide (dose-escalated to 1.0 mg) with placebo in
30 subjects with obesity and without type 2 diabetes. The primary end-
point was ad libitum energy intake during lunch (5 h after standardised
breakfast) after 12 weeks of treatment.
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Results: Ad libitum energy intake at lunch and subsequent meals (eve-
ning meal, snacks) was lower with semaglutide versus placebo, as was
resting metabolic rate, but to a lesser extent. Fasting overall appetite score
(visual analogue scale) indicated reduced appetite with semaglutide ver-
sus placebo (p=0.0023), while nausea ratings were similar. For
semaglutide versus placebo, the Control Of Eating Questionnaire indicat-
ed less hunger and food cravings and better control of eating; the Leeds
Food Preference Task indicated a relatively lower preference for high-fat
versus low-fat foods. Body weight (overall mean at baseline 101.3 kg;
mean BMI 33.8 kg/m2) was reduced by 5.0 ± 2.4 (SD) kg with
semaglutide treatment compared with a body weight increase of 1.0 ±
2.4 kg with placebo, with proportionally more fat than lean body mass
lost.
Conclusion: Semaglutide-induced body weight loss was confirmed.
Possible mechanisms are: reduced energy intake, appetite and food crav-
ings; better control of eating; and lower relative preference for fatty,
energy-dense foods.

Clinical Trial Registration Number: NCT02079870
Supported by: Novo Nordisk A/S
Disclosure: J. Blundell: Employment/Consultancy; Covance CRC,
European Food Safety Authority, General Mills, Novo Nordisk. Grants;
Almond Board California, Biotechnology and Biological Sciences
Research Council, European Union EU Framework (Ful4Health,
SATIN, DAPHNE), National Institutes of Health, Novo Nordisk, Sugar
Nutrition UK, University of South Carolina. Other; Board of Trustees and
Scientific Governor: British Nutrition Foundation, European Association
for the Study of Obesity (EASO) - Chair Scientific Advisory Board.
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Semaglutide improves postprandial glucose and lipid metabolism
and delays first-hour gastric emptying in subjects with obesity
J. Hjerpsted1, M. Buhl Axelsen1, A. Brooks2, A. Flint1, T. Kvist1, J.
Blundell3;
1Novo Nordisk A/S, Søborg, Denmark, 2Covance Clinical Research Unit
Ltd, 3University of Leeds, Leeds, UK.

Background and aims: Glucagon-like peptide-1 (GLP-1) therapies may
delay gastric emptying and thus influence postprandial glucose and lipid
responses. Semaglutide is a human GLP-1 analogue in development for
the treatment of type 2 diabetes.This study investigated the effect of
semaglutide on gastric emptying, and postprandial glucose and lipid re-
sponses, compared with placebo.
Materials and methods: This double-blind, crossover study compared
once-weekly s.c. semaglutide (dose-escalated to 1.0 mg) with placebo in
30 subjects with obesity and without type 2 diabetes (mean BMI 33.8 kg/
m2). After each 12-week treatment period, subjects were given a
standardised breakfast or standardised fat-rich breakfast. Fasting glucose
metabolismwas assessed prior to standardised breakfast, and postprandial
glucose metabolism and gastric emptying were assessed after. Fasting

lipid metabolism was assessed prior to standardised fat-rich breakfast,
and postprandial lipid metabolism after.
Results: After 12 weeks of treatment, fasting concentrations of insulin
and C-peptide were higher with semaglutide versus placebo, while glu-
cose, glucagon, triglycerides and very low density lipoprotein were lower.
After a standardised breakfast, postprandial glucose, insulin and C-
peptide levels were lower with semaglutide versus placebo. After a
standardised fat-rich breakfast, triglycerides, very low density lipoprotein
and apolipoprotein B48 (which facilitates lipid absorption in the intestine)
levels were lower for semaglutide versus placebo. No statistical difference
between treatments was shown for the overall rate of postprandial gastric
emptying (AUC0-5h); however, for semaglutide versus placebo, gastric
emptying was delayed during the first hour.
Conclusion: Semaglutide improves fasting and postprandial glucose
levels, as well as fasting and postprandial lipid metabolism, versus place-
bo, and delays gastric emptying during the first hour.

Clinical Trial Registration Number: NCT02079870
Supported by: Novo Nordisk A/S
Disclosure: J. Hjerpsted: Employment/Consultancy; Novo Nordisk A/S
employee.
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Effect of once-weekly semaglutide on the counter-regulatory response
to hypoglycaemia in subjects with type 2 diabetes
S. Korsatko1, M. Brunner1, S. Sach-Friedl1, L. Jensen2, M. Tarp2, A.
Gaarsdal Holst2, S.R. Heller3, T.R. Pieber1;
1Medical University of Graz, Austria, 2Novo Nordisk, Søborg/Aalborg,
Denmark, 3University of Sheffield Medical School, UK.

Background and aims: Preservation of the counter-regulatory hormone
response is important in patients with type 2 diabetes (T2D) treated with
glucose-lowering agents associated with hypoglycaemia. The aim of this
trial was to characterise the effect of semaglutide, a human glucagon-like
peptide-1 analogue, on the hypoglycaemic response to ensure that safety
with regards to counter-regulation is not compromised during
hypoglycaemia in subjects with T2D treated with semaglutide.
Materials and methods: In this double-blind, crossover trial, 38 sub-
jects with T2D on metformin alone were randomised to one of two
treatment sequences: semaglutide/placebo or placebo/semaglutide.
Each sequence comprised a 12-week period of once-weekly
semaglutide s.c. (dose escalated to 1.0 mg) or placebo, with a wash-
out period in between. After the last dose of treatment, a stepwise
hypoglycaemic clamp was performed at plasma glucose (PG) target
levels of 5.5, 3.5, 2.5 (nadir) and 4.0 (recovery) mmol/L via controlled
i.v. insulin/glucose infusion. The day before the clamp, sampling for
fasting glucagon and PG was performed (ambient level). During the
clamp, counter-regulatory hormones (glucagon, adrenaline, noradren-
aline, cortisol, growth hormone) and C-peptide were measured at each
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PG target level. Glucose infusion rate (GIR) was also assessed, and
hypoglycaemic symptoms scores (HSS) and cognitive function tests
were performed. The primary endpoint was change in glucagon from
PG target level 5.5 mmol/L to nadir.
Results: Baseline characteristics (mean) were: age 54.2 years, BMI 29.4
kg/m2, HbA1c 7.7%, T2D duration 4.5 years. During hypoglycaemia,
there was a similar absolute change in glucagon response from PG target
level 5.5 mmol/L to nadir with semaglutide vs placebo. Treatment with
semaglutide vs placebo resulted in mean glucagon concentrations that
were lower at PG target level 5.5 mmol/L (estimated treatment ratio,
ETR [95% CI]: 0.77 [0.63;0.93]) and 3.5 mmol/L (0.71 [0.58;0.89]),
but comparable at nadir (0.98 [0.86;1.12]). A trend towards a smaller
increase in adrenaline, noradrenaline and cortisol levels from PG target
level 5.5 mmol/L to nadir was seen with semaglutide vs placebo, with no
difference in increase in growth hormone level. Semaglutide did not com-
promise the PG-dependent decrease in C-peptide level during
hypoglycaemia and AUCGIR during the clamp was similar with
semaglutide vs placebo, indicating overall comparable counter-regula-
tion. HSS and awareness at PG target level 3.5 mmol/L and nadir were
lower with semaglutide vs placebo, with no difference in cognitive func-
tion tests. No new safety or tolerability issues were observed for
semaglutide.
Conclusion: Treatment with semaglutide did not compromise the gluca-
gon response or the glucose-dependent decrease in insulin secretion vs
placebo during induced hypoglycaemia in subjects with T2D.

Clinical Trial Registration Number: NCT02147431
Supported by: Novo Nordisk A/S
Disclosure: S. Korsatko: Other; Study was sponsored by Novo Nordisk.
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Efficacy and safety of once-weekly semaglutide monotherapy versus
placebo in subjects with type 2 diabetes (SUSTAIN 1)
C. Sorli1, S.-I. Harashima2, G. Tsoukas3, J. Unger4, J. Derving Karsbøl5,
T. Hansen5, S. Bain6;
1Billings Clinic Research Center, Billings, USA, 2Graduate School of
Medicine, Kyoto, Japan, 3Department of Medicine, Montreal, Canada,
4Catalina Research Institute, Chino, USA, 5Novo Nordisk A/S, Søborg,
Denmark, 6School of Medicine, Swansea, UK.

Background and aims: Semaglutide is a glucagon-like peptide-1 (GLP-
1) analogue in development for the treatment of type 2 diabetes (T2D).
This study evaluated the efficacy, safety and tolerability of s.c.
semaglutide monotherapy vs placebo in drug-naïve subjects with T2D.
Materials and methods: In this phase 3, double-blind study, 388 adults
with T2D (HbA1c 7-10%) were randomised to s.c. semaglutide 0.5 mg or
1.0 mg once weekly or placebo for 30 weeks, including 4-8 weeks of dose
escalation. The primary endpoint was change in HbA1c from baseline to
Week 30. Secondary efficacy endpoints included body weight (BW), BP
and other glycaemic parameters.

Results: Mean HbA1c (baseline 8.1%) was reduced with semaglutide
0.5mg and 1.0mg by 1.5% and 1.6%, respectively, vs <0.1% in the placebo
group (estimated treatment difference vs placebo [ETD] -1.4% and -1.5%;
p<0.0001 for both). HbA1c <7% was achieved by 74% and 72% of 0.5 mg
and 1.0 mg semaglutide-treated subjects, vs 25% in the placebo group. The
corresponding proportion of subjects achieving HbA1c ≤6.5% was 59%,
60% and 13%. Mean fasting plasma glucose (baseline 9.8 mmol/L) was
reduced with semaglutide 0.5 mg and 1.0 mg by 2.5 mmol/L and 2.3
mmol/L, respectively, vs 0.6 mmol/L with placebo (ETD -2.0 mmol/L
and -1.8 mmol/L; p<0.0001 for both). Mean BW (baseline 91.9 kg) was
significantly decreased with semaglutide 0.5 mg and 1.0 mg by 3.7 kg and
4.5 kg, respectively, vs 1.0 kg in the placebo group (ETD -2.8 kg and -3.6
kg; p<0.0001 for both). Changes in BP (baseline 128.8/79.3 mmHg) were
comparable between the semaglutide 0.5 mg, 1.0 mg and placebo groups.
Systolic BP decreased by -2.6 mmHg, -2.7 mmHg and -1.7 mmHg, respec-
tively (ETD -0.9 mmHg and -1.0 mmHg). Corresponding changes in dia-
stolic BP were -0.5 mmHg, 0.2 mmHg and 0.4 mmHg (ETD -0.9 mmHg
and -0.2 mmHg). Pulse (baseline 74.2 beats per minute [bpm]) increased
with semaglutide 0.5 mg and 1.0 mg by 2.5 bpm and 2.4 bpm, respectively,
vs a 0.5 bpm decrease with placebo (ETD 2.9 bpm and 3.0 bpm). Adverse
event (AE) and serious AE (SAE) rates were comparable between groups:
64.1%, 56.2% and 53.5% of patients reported AEs with semaglutide 0.5
mg, 1.0 mg and placebo, and 5.5%, 5.4% and 3.9% reported SAEs. The
proportions of patients discontinuing due to AEs were low and similar for
semaglutide 0.5 mg (6.3%) and 1.0 mg (5.4%), although both were higher
than placebo (2.3%). The most frequent AEs with semaglutide were gas-
trointestinal (GI), which were mainly mild or moderate. The proportions of
subjects reporting GI AEs in the 0.5 mg, 1.0 mg and placebo groups were
20.3%, 23.8% and 7.8% for nausea, 3.9%, 6.9% and 1.6% for vomiting,
and 12.5%, 10.8% and 2.3% for diarrhoea. The rate of nausea diminished
over time.
Conclusion: Semaglutide monotherapy, s.c. once-weekly doses of 0.5 mg
and 1.0 mg, significantly improved glycaemic control and reduced BWvs
placebo in patients with T2D. Semaglutide was well tolerated, with a
safety profile similar to that of other GLP-1 receptor agonists.
Clinical Trial Registration Number: NCT02054897
Supported by: Novo Nordisk A/S
Disclosure:C. Sorli: Employment/Consultancy; Eli Lilly, Novo Nordisk.
Lecture/other fees; Janssen, Novo Nordisk.
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Efficacy and safety of semaglutide once-weekly vs placebo as add-on
to basal insulin alone or in combination with metformin in subjects
with type 2 diabetes (SUSTAIN 5)
H. Rodbard1, I. Lingvay2, J. Reed3, R. de la Rosa4, L. Rose5, D.
Sugimoto6, E. Araki7, P.-L. Chu8, N. Wijayasingh9, P. Norwood10;
1Endocrine and Metabolic Consultants, Rockville, 2University of Texas
Southwestern Medical Center, Dallas, 3Endocrine Research Solutions,
Inc., Roswell, 4Four Rivers Clinical Research, Paducah, USA, 5Institut
of Diabetes Research, Münster, Germany, 6Cedar-Crosse Research
Center, Chicago, USA, 7Department of Metabolic Medicine Kumamoto
University, Kumamoto, Japan, 8Novo Nordisk Inc., Plainsboro, USA,
9Novo Nordisk A/S, Søborg, Denmark, 10University of California at
San Francisco, Fresno, USA.

Background and aims: Semaglutide is a glucagon-like peptide-1
(GLP-1) analogue in development for the treatment of type 2
diabetes (T2D). This study evaluated the efficacy and safety of
once-weekly s.c. semaglutide (0.5 and 1.0 mg) vs placebo (PBO)
in subjects with T2D on stable treatment with basal insulin ±
metformin.
Materials and methods: In this phase 3a, double-blind study, 397 adults
with T2D (HbA1c 7-10%; mean duration 13.3 years; overall mean insulin
dose at baseline 37.7 IU/day) were randomised 2:2:1:1 to semaglutide 0.5
or 1.0 mg or PBO 0.5 or 1.0 mg (PBO arms were pooled in the analyses)
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once-weekly for 30 weeks, as an add-on to basal insulin ± metformin.
Subjects with HbA1c ≤8.0% at screening reduced their basal insulin dose
by 20% at start of trial product, with up-titration (not to exceed pre-trial
dose) permitted during weeks 10-16. The primary endpoint was change in
HbA1c from baseline to Week 30.
Results: Mean HbA1c (overall baseline mean 8.4%) was reduced with
semaglutide 0.5 and 1.0 mg by 1.4% and 1.8%, respectively, vs 0.1%with
PBO (estimated treatment difference vs PBO [ETD] -1.36% and -1.76%;
both p<0.0001). HbA1c <7% was achieved by 61% and 79% of 0.5 and
1.0 mg semaglutide-treated subjects vs 11% with PBO; 41%, 61% and
5% achievedHbA1c ≤6.5%, respectively.Mean bodyweight (BW; overall
baseline mean 91.7 kg) was reduced by 3.7 kg, 6.4 kg and 1.4 kg with
semaglutide 0.5 and 1.0 mg and PBO, respectively (ETD -2.28 kg and -
5.03 kg; both p<0.0001). Other secondary endpoints are included in
Table 1. Adverse events (AEs) were reported by 68.9%, 64.1% and
57.9% of subjects with semaglutide 0.5 and 1.0 mg, and PBO, respective-
ly; 6.1%, 9.2% and 6.8% reported serious AEs spread over multiple
system organ classes. Discontinuation due to AEs occurred in 4.5%,
6.1% and 0.8% of subjects, respectively. The majority of discontinuations
with semaglutide were due to gastrointestinal (GI) AEs; all GI AEs were
mild to moderate in severity. Severe/blood glucose-confirmed (plasma
glucose value <3.1 mmol/L [56 mg/dL]) hypoglycaemia was reported
by 8.3%, 10.7% and 5.3% of subjects, respectively.
Conclusion: Semaglutide (s.c. 0.5 and 1.0 mg once-weekly) provided
superior glycaemic control (change in HbA1c) and superior weight loss
vs PBO in subjects with T2D on basal insulin. Semaglutide was well
tolerated and had a safety profile similar to that of other GLP-1 receptor
agonists.

Clinical Trial Registration Number: NCT02305381
Supported by: Novo Nordisk A/S
Disclosure: H. Rodbard: Employment/Consultancy; Astra Zeneca,
Boehringer Ingelheim, Lilly, Janssen, Merck, Novo Nordisk, Sanofi.
Grants; Astra Zeneca, Janssen, Merck, Novo Nordisk, Sanofi.
Honorarium; Astra Zeneca, Merck, Novo Nordisk. Lecture/other fees;
Astra Zeneca, Merck, Novo Nordisk.
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Efficacy and safety of once-weekly semaglutide vs sitagliptin as add-
on to metformin and/or thiazolidinediones after 56 weeks in subjects
with type 2 diabetes (SUSTAIN 2)
B. Ahrén1, L. Masmiquel Comas2, H. Kumar3, M. Sargin4, J. Derving
Karsbøl5, S. Hald Jacobsen5, F. Chow6;
1Lund University, Sweden, 2Hospital Quiron Palmaplanas, Palma de
Mallorca, Spain, 3Amrita Institute of Medical Sciences and Research
Centre, Kochi, India, 4Kartal Lufti Kirdar Training and Research
Hospital, Istanbul, Turkey, 5Novo Nordisk A/S, Søborg, Denmark,
6Chinese University of Hong Kong, Shatin, Hong Kong.

Background and aims: Semaglutide is a glucagon-like peptide (GLP-1)
analogue in development for the treatment of type 2 diabetes (T2D). This
study evaluated the efficacy, safety and tolerability of once-weekly

subcutaneous (s.c.) semaglutide vs the DPP-4 inhibitor sitagliptin in sub-
jects with T2D inadequately controlled on metformin (MET) and/or
thiazolidinediones (TZD).
Materials and methods: In this phase 3, double-blind, double-dummy
study, 1231 subjects with T2D (HbA1c 7-10.5%) on MET and/or TZDs
were randomised 2:2:1:1 to once-weekly semaglutide 0.5 mg or 1.0 mg or
once-daily sitagliptin 100 mg (sitagliptin/semaglutide placebo arms were
pooled in the analyses) for 56 weeks, including 4-8 weeks of dose esca-
lation for semaglutide-treated subjects. Primary endpoint was change in
HbA1c from baseline to Week 56. Secondary efficacy endpoints included
change in body weight, blood pressure and other glycaemic parameters.
Results: Mean HbA1c (baseline 8.1%) was reduced by 1.3% and 1.6%
with semaglutide 0.5 mg and 1.0 mg, respectively, vs 0.5% with
sitagliptin (estimated treatment difference vs sitagliptin [ETD] -0.77%
and -1.06%; p<0.0001 for both). HbA1c <7% was achieved by 69% and
78% of 0.5 mg and 1.0 mg semaglutide-treated subjects vs 36% with
sitagliptin; corresponding proportions of subjects achieving HbA1c

≤6.5% were 53%, 66% and 20%. Mean body weight (baseline 89.5 kg)
was reduced by 4.3 kg and 6.1 kg with semaglutide 0.5 mg and 1.0 mg vs
1.9 kg with sitagliptin (ETD -2.37 kg and -4.22 kg; p<0.0001 for both).
Other secondary endpoints, including fasting plasma glucose and self-
measured plasma glucose, also improved (Table 1). Proportions of sub-
jects reporting adverse events (AEs) and serious AEs (SAEs) were com-
parable between groups: 74.8%, 71.4% and 71.7% of subjects reported
AEs and 7.3%, 7.3% and 7.1% reported SAEs with semaglutide 0.5 mg,
1.0 mg and sitagliptin, respectively. Six fatal events occurred (2, 1 and 3 in
the semaglutide 0.5 mg, 1.0 mg and sitagliptin arms, respectively).
Proportions of subjects discontinuing treatment due to AEs were 8.1%
for semaglutide 0.5 mg, 9.5% for semaglutide 1.0 mg and 2.9% for
sitagliptin. The most frequent AEs were gastrointestinal (mainly mild or
moderate in severity), and were reported by 43.5%, 39.9% and 23.6% of
subjects in the semaglutide 0.5 mg, 1.0 mg and sitagliptin groups.
Conclusion: Semaglutide (s.c. once weekly) 0.5 and 1.0 mg was superior
to sitagliptin in improving glycaemic control and reducing body weight in
subjects with T2D inadequately controlled on MET and/or TZDs.
Semaglutide was well tolerated with a safety profile similar to other
GLP-1 receptor agonists.

Clinical Trial Registration Number: NCT01930188
Supported by: Novo Nordisk A/S
Disclosure:B. Ahrén: Employment/Consultancy;Merck, Sanofi. Grants;
Merck, Novartis, Novo Nordisk, Sanofi. Lecture/other fees; Merck,
Novartis, Novo Nordisk, Sanofi, Takeda. Stock/Shareholding; Novo
Nordisk. Other; Advisory panel: Merck, Sanofi; Research support:
Merck, Novartis, Novo Nordisk, Sanofi.
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Mortality risk following a non-fatal CV event in patients with type 2
diabetes: findings from the EXAMINE trial
W.B. White1, S. Kupfer2, C.P. Cannon3, C. Mehta4, S. Heller5, C.
Wilson2, G. Bakris6, W.C. Cushman7, S. Nissen8, R. Bergenstal9, P.
Fleck2, F. Zannad10, EXAMINE Investigators;
1Calhoun Cardiology Center, University of Connecticut, School of
Medicine, Farmington, 2Takeda Development Center Americas, Inc,
Deerfield, 3Brigham and Women’s Hospital, Harvard Medical School,
Boston, 4Harvard School of Public Health, Boston, USA, 5University of
Sheffield, UK, 6The University of Chicago Pritzker School of Medicine,
Chicago, 7University of Tennessee College of Medicine, Memphis
Veterans Affairs Medical Center, Memphis, 8Cleveland Clinic
Foundation, Cleveland, 9International Diabetes Center, Park-Nicollet
Clinic, Minneapolis, USA, 10Inserm 9501, Université de Lorraine and
CHU, Nancy, France.

Background and aims: The EXAMINE trial patients had elevated
cardiovascular (CV) risk due to type 2 diabetes and a recent (15-
90 days) acute coronary syndrome (ACS). We evaluated the risk of
CV death in patients randomized to treatment with alogliptin or
placebo and following major non-fatal CV events that occurred dur-
ing the trial.
Materials and methods: 5380 patients with type 2 diabetes were ran-
domly assigned to alogliptin or placebo within 15 to 90 days of an
acute coronary syndrome (ACS). Deaths and non-fatal CV events
(myocardial infarction (MI), stroke, hospitalized heart failure
(HHF), and hospitalization for unstable angina (UA) were adjudicat-
ed. Patients were followed until censoring or death, regardless of a
prior post-randomized non-fatal CV event. Time-updated multivari-
able Cox models were used to estimate the risk of death in the ab-
sence of or following each non-fatal event.
Results: Overall rates of CV death were 4.1% for alogliptin and
4.9% for placebo (HR = 0.85, 95% CI, 0.66-1.10). There were a
total of 736 patients (13.7%) who experienced at least one first non-
fatal CV event (5.9% MI, 1.1% stroke, 3.0% HHF, and 3.8% UA).
CV death occurred subsequently in 8.2% of those experiencing an
MI event, 20.1% of those experiencing a HHF event, 8.8% of those
experiencing a stroke, and 3.4% of those experiencing UA, versus
3.7% (n = 172) of the 4644 patients without a non-fatal CV event.
Compared with patients who did not experience a non-fatal event,
the adjusted hazard ratio for CV death was 3.12 (95% CI, 2.13-4.58,
p <0.0001) after MI, 4.96 (95% CI, 3.29-7.47, p < 0.0001) after
HHF, 3.08 (95% CI, 1.29-7.37, p = 0.011) after stroke, and 1.66
(95% CI, 0.81-3.37, p = 0.164) after admission for UA. Mortality
rates following a non-fatal event were comparable on alogliptin and
placebo.
Conclusion: In EXAMINE, the majority of deaths occurred in
patients who did not experience a non-fatal CV event, although
the risk of death was markedly higher following a non-fatal event,
particularly HHF. These findings illustrate ongoing opportunities
to reduce mortality in patients with type 2 diabetes and CV
diseases.
Clinical Trial Registration Number: NCT00968708
Supported by: Takeda Development Center Americas
Disclosure: W.B. White: Employment/Consultancy; Takeda
Development Center; EXAMINE Steering Committee. Honorarium;
Takeda Development Center; EXAMINE Steering Committee.
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Haemodynamic effects of combination therapy with the DPP-4 inhib-
itor linagliptin and renin-angiotensin system inhibitors in patients
with type 2 diabetes
M.E. Cooper1, V. Perkovic2, P.-H. Groop1,3, B. Hocher4, J. Cescutti5, T.
Meinicke6, A. Koitka-Weber6, S. Thiemann7, M. von Eynatten7;
1Baker IDI Heart & Diabetes Institute, Melbourne, 2The George Institute
for Global Health, University of Sydney, Sydney, 3Folkhälsan Institute of
Genetics, Folkhälsan Research Center, Biomedicum Helsinki, Finland,
4Institute of Nutritional Science, University of Potsdam, Germany,
5Boehringer Ingelheim, Reims, France, 6Boehringer Ingelheim Pharma
GmbH & Co. KG, Biberach, 7Boehringer Ingelheim Pharma GmbH &
Co. KG, Ingelheim, Germany.

Background and aims: People with type 2 diabetes often require multi-
drug therapy for adequate vascular risk factor management. Previous
mechanistic clinical studies hypothesised an unfavourable potential
drug-drug interaction between dipeptidyl peptidase (DPP)-4 inhibitors
and angiotensin-converting enzyme inhibitors (ACEi) by postulating a
clinically relevant increase in sympathetic activity and rise in blood pres-
sure. We therefore investigated whether initiation of the DPP-4 inhibitor
linagliptin on a background of renin-angiotensin system (RAS) blockade
may alter clinical haemodynamic conditions.
Materials andmethods:MARLINA-T2D™, a multicentre, double-blind,
placebo-controlled clinical trial, randomised 360 patients with type 2 diabe-
tes on a stable background of single RAS blockade (ACEi 33.3% [n=120];
angiotensin receptor blocker [ARB] 66.7% [n=240]) to either linagliptin
(n=182) or placebo (n=178). Twenty-four-hour ambulatory blood pressure
monitoring (ABPM) was considered as an exploratory safety endpoint and
was conducted at baseline (BL) and after 24 weeks of treatment.
Results: In the treated set population, ABPM data were available for 298
patients (linagliptin, n=155; placebo, n=143) at baseline. Overall mean
(SE) BL 24-h systolic blood pressure (SBP), diastolic BP (DBP), and
pulse rate were 132.7 (0.7) mmHg, 75.9 (0.5) mmHg, and 77.3 (0.6)
bpm, respectively. At week 24, treatment with linagliptin was not associ-
ated with any clinically relevant haemodynamic changes: placebo-
adjusted mean (SE) 24-h SBP, DBP, and pulse rate changes from BLwere
0.0 (1.4) mmHg (95% CI -2.7, 2.7; NS), 0.0 (0.8) mmHg (95% CI -1.5,
1.5; NS), and 0.8 (0.7) bpm (95% CI -0.7, 2.2; NS), respectively. The
presence of either ACEi or ARB background therapy at BL provided
similar results (Table).
Conclusion:Adding linagliptin to stable RAS blockade background ther-
apy was not associated with systemic haemodynamic changes. Our study
supports its concomitant use for dual enzyme blockade of DPP-4 and
ACE in patients with type 2 diabetes.
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Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance
Disclosure:M.E. Cooper: Employment/Consultancy; Baker IDI Heart &
Diabetes Institute. Lecture/other fees; Boehringer Ingelheim.
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Effect of lixisenatide on heart rate: a pooled analysis of eight GetGoal
studies
J. Plutzky1, N. Skolnik2, E. Nikonova3, W. Stager4, R. Berria4;
1Brigham and Women's Hospital, Boston, 2Temple University School of
Medicine, Philadelphia, 3Artech Information Systems LLC, Morristown,
4Sanofi, Bridgewater, USA.

Background and aims: Accelerated heart rate (HR) may be associated
with increased cardiovascular disease, prompting attention to possible
glucagon-like peptide-1 receptor agonist (GLP-1 RA) effects on this pa-
rameter. This exploratory analysis assessed HR in patients with type 2
diabetes from eight Phase III trials of lixisenatide, a short-acting GLP-1
RA, in the GetGoal clinical trial programme.
Materials and methods: HR (pulse) data were collected from routine
vital signs recordings prior to dosing (24h post previous injection).
Results: Using pooled data from the eight studies (N=3687), no signifi-
cant difference was seen with lixisenatide vs placebo in vital sign HR data
using within-study least squares mean difference (Figure). Furthermore,
data were retrospectively pooled, grouped by baseline HR (≥90, 60-89,
<60 bpm) and changes in HR group at Week 24 were analysed (Table).
The majority of lixisenatide and placebo patients experienced a change in
HR of +/-5 bpm from baseline to Week 24. No difference in HR was seen
at Week 24 with lixisenatide vs placebo across the baseline HR patient
categories. In addition, a comprehensive sensitivity analysis involving
regression and meta-analyses considered whether preselected predictive
factors correlated with HR change from baseline to Week 24. No signif-
icant difference was observed between the treatment groups.
Conclusion: Lixisenatide had no substantial effect on HR in patients with
type 2 diabetes, with baseline HR not serving as a predictor in most
patients in these eight studies.

Supported by: Sanofi
Disclosure: J. Plutzky: Employment/Consultancy; Amylin
Pharmaceuticals, Astra Zeneca, Bristol Myers Squibb, Daiichi Sankyo,
Eli Lilly, Ember Therapeutics, Roche/Genentech, GlaxoSmithKline,
Merck, Novo Nordisk, Pfizer, Takeda, Vivus. Grants; Bristol Myers
Squibb, GlaxoSmithKline.. Honorarium; Amylin Pharmaceuticals, Astra
Zeneca, Bristol Myers Squibb, Daiichi Sankyo, Eli Lilly, Ember
Therapeutics, Roche/Genentech, GlaxoSmithKline, Merck, Novo
Nordisk, Pfizer, Takeda, Vivus.

771
The effect of liraglutide on body composition among patients with
heart failure with and without type 2 diabetes: a sub-study from the
LIVE randomised clinical trial
C. Kistorp1,2, P. Holmager1, J. Rasmussen1, M. Schou2,3, J. Faber1,2, L.
Tarnow4,5, I. Gustafsson6;
1Endocrinology, University Hospital, Herlev, 2Faculty of Health and
Medical Sciences, University of Copenhagen, 3Cardiology, University
Hospital, Herlev, 4University Hospital, NorthSjaelland, 5University of,
Aarhus, 6Cardiology, University Hospital, Hvidovre, Denmark.

Background and aims: Glugagon-like peptide-1 receptor agonists
(GLP-1RA) are increasingly used in heart failure (HF) patients with
type 2 diabetes (T2D) and obesity. The weight reduction effect how-
ever, is questionable in HF patients, as available evidence suggests
that low BMI is predictive of poor outcome. The most likely expla-
nation of this obesity paradox is underlying cardiac wasting with
loss of muscle mass, instead of reduction in metabolically active
abdominal fat mass, which supposedly should be beneficial in these
patients. The aims of the present study were to investigate the im-
pact of liraglutide on body composition in HF patients with and
without T2D.
Materials andmethods:Double-blinded placebo controlled trial ran-
domizing 102 patients with HF and reduced left ventricular ejection
fraction (LVEF) ≤ 45% in a pre-specified sub-study from the LIVE
trial. Patients were randomized 1:1 to liraglutide 1.8 mg or placebo
once daily for 24 weeks. At baseline and after 24 weeks dual
energy absorptiometry (DXA) scanning were obtained measuring
whole body composition and fat distribution, divided into abdom-
inal and gyneoid fat, and with measurements of visceral adipose
tissue (VAT) volume using a 5 cm high transverse slice at L4/L5
level.
Results:A total of 32 patients had T2D by history or newly diagnosed by
HbA1c. Mean (± SD) age was 66.9 (±10.6) years, BMI: 28.5 (±4.5) kg/
m2, LVEF: 35 (±7) % and the majority (86%) were male. Patients with
T2D were well regulated with HbA1c of 6.6% (±1.0). Intervention with
liraglutide for 24 weeks decreased total body weight compared with pla-
cebo (mean difference: -2.1 kg (95% CI -3.5, -0 6 kg; p= 0.005) and the
mean difference between groups in HbA1c was -0.2% (95% CI -0.5, 0.2;
p=0.08). Treatment with liraglutide reduced total body fat mass compared
with placebo with a mean difference of -1.1 kg (-2.1, - 0.5; p= 0.04), and a
significant difference in change of abdominal fat -0.23 kg (-0.43, -0.02;
p= 0.03) was observed. There was no change in gyneoid fat after 24
weeks in neither group. Visceral abdominal fat volume decreased on
liraglutide therapy (728 ± 316 to 676 ± 323 cm3, p< 0.001), with no
change in VAT volume in the placebo group (p= 0.67), and no significant
difference between groups (p=0.17). Lean tissue mass did not change
significantly during treatment with liraglutide (57.4 ± 11.7 vs
56.3 ± 11.8 kg; p= 0.13) or with placebo (58.9 ± 10.5 vs 59.6
± 11.0 kg; p= 0.15) although, a significant difference between
groups was observed (mean difference: -1.7 kg (-3.3, -0.76;
p=0.04). In patients with T2D a comparable difference in change
of mean lean tissue mass was observed during treatment with
liraglutide: -2.7 kg (-4.7, -0.8; p=0.008) while, no differences
between groups with respect to other parameters of body compo-
sition were demonstrated in T2D patients.
Conclusion: Treatment with liraglutide in HF reduces weight, pre-
dominantly due to a loss of abdominal fat and VAT. However,
also a significant difference in change of lean tissue mass during
treatment with liraglutide in both HF patients with and without
T2D was observed, indicating loss of muscle mass, which may
well be a concern in these patients.
Clinical Trial Registration Number: NCT01472640
Supported by: Novo Nordisk A/S
Disclosure: C. Kistorp: Grants; Unristricted grant Novo Nordisk.
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Treatment with liraglutide increases 24-hour heart rate in chronic
heart failure patients with and without type 2 diabetes: a sub-study
from the LIVE randomised clinical trial
M.L. Johansen1, J. Rasmussen1, P. Holmager1, I. Gustafsson2, M.
Schou3, J. Faber1, L. Tarnow4, C. Kistorp1;
1Department of Internal Medicine, Herlev University Hospital,
2Department of Cardiology, Hvidovre Hospital, 3Department of
Cardiology, Herlev University Hospital, 4Nordsjællands Hospital,
Hillerød, Denmark.

Background and aims: Glucagon-like peptide-1 receptor agonist
(GLP-1RA) has been reported to increase heart rate (HR) and de-
crease blood pressure (BP), which could be of clinical importance
in patients with chronic heart failure (CHF) with reduced ejection
fraction and linked with adverse outcome. Therefore, we investigated
the effect of Liraglutide on 24-hour BP and HR in CHF patients on
optimal dose of ACE-inhibitors and beta blockers with and without
type 2 diabetes (T2D).
Materials and methods: A randomized double-blind, placebo-
controlled trial. A total of 31 patients with CHF (NYHA I-III), 32%
with T2D were randomized 1:1 to either liraglutide or placebo 1.8 mg
once daily for 24 weeks. At baseline and after 24 weeks 24-hour BP
and HR were measured. Daytime was defined as 06:00 AM to 11:00
PM and night from 11:00 PM to 6:00 AM. Blood pressure was mea-
sured every 20-minute during daytime and every 60-minute during
the night, using IEM Mobil-O-Graph New Generation 24h ABPM
Classic.
Results: Thirty-one patients with CHF were included in the LIVE
sub-study (15 in the liraglutide group and 16 in the placebo
group). Five participants withdrew from the study due to side-
effects (four treated with liraglutide and one with placebo,
p=0.17). Participants were predominantly (n=30) male, with a
mean (±SD) age of 64 (±8) years. At baseline there was no dif-
ference between treatment groups in mean 24-hour systolic BP
(SBP): liraglutide 118 vs placebo 117mmHg, p=0.88; diastolic
BP (DBP): liraglutide 76 vs placebo 73 mmHg, p =0.46 or HR:
liraglutide 68 vs placebo 67 bpm, p=0.63. An absolute increase in
mean 24-hour HR was observed in the liraglutide group after 24
weeks (75 bpm (95% CI 70-80), p= 0.02), whereas no change
was observed in the placebo group at week 24 (68 bpm (95%
CI 63-73), p=0.26). The change in mean 24-hour HR differed
significantly between the two groups, mean difference at week
24: 7 bpm (95% CI: 1-13, p=0.053). The diurnal monitoring re-
vealed that the HR increase observed in the liraglutide group was
persistent during night (Figure). We did not observe any impact of
liraglutide on mean 24-hour SBP liraglutide 114 mmHg vs place-
bo 116 mmHg, p=0.70 or DBP liraglutide 74 mmHg vs placebo,
72 mmHg, p=0.62.
Conclusion: The GLP-1 agonist liraglutide increases mean 24-hour HR
by 7 bpm among patients with CHF with reduced ejection fraction despite
optimal beta-blocker therapy with a significant difference in change from
baseline as compared with controls. No effect on 24-hour BP was shown.
The clinical consequences of this increased HR in patients with HF and
T2D could be a concern.

Clinical Trial Registration Number: NCT01472640
Supported by: Novo Nordisk A/S
Disclosure:M.L. Johansen: None.
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Effect on cardiac function of exercise combined with glucagon-like
peptide-1 receptor agonist treatment: a randomised double-blind pla-
cebo-controlled clinical trial
P.G. Jørgensen1, M.T. Jensen1, P. Mensberg2, H. Storgaard2, S. Nyby2,
J.S. Jensen1, B. Kiens3, E.A. Richter3, F.K. Knop2, T. Vilsbøll2;
1Department of Cardiology, Gentofte University Hospital, Copenhagen,
2Center for diabetes research, Gentofte University Hospital, Copenhagen,
3Department of Nutrition, Exercise and Sports, Section of Molecular
Physiology, University of Copenhagen, Denmark.

Background and aims: In patients with type 2 diabetes, supervised ex-
ercise may improve cardiac function. We evaluated the effect of super-
vised exercise combined with glucagon-like peptide-1 receptor agonist
(GLP-1RA) treatment on cardiac function in sedentary patients with type
2 diabetes.
Materials and methods: Thirty-three dysregulated (HbA1c: 65±14
mmol/mol), and overweight (BMI: 32±4 kg/m2) patients with type 2
diabetes on diet and/or metformin treatment were randomly assigned to
exercise (3 supervised 60-minute training sessions per week) in addition
to either liraglutide (1.8 mg once-daily) or placebo for 16 weeks. All
patients underwent echocardiography including color tissue Doppler
and 2D speckle tracking.
Results: Results are shown in the table. Measures of left ventricular (LV)
diastolic function (assessed as early diastolic myocardial velocity (e’))
were improved in the placebo group (-7.1±1.6 (mean±SD) to -7.7±1.8
cm/s, P=0.01), but not in the liraglutide group (-7.1±1.4 to -7.0±1.4 cm/s,
P=0.60; between groups: P=0.02). Similarly, the ratio of early and atrial
LV myocardial filling velocities (e’/a’) improved in the placebo group
(1.0±0.4 to 1.2±0.4, P=0.003), but not in the liraglutide group (1.0±0.3
to 1.0±0.3, P=0.87; between groups: P=0.03). No changes in heart rate
were observed in any of the groups (placebo: 70±12 to 69±13 bpm,
P=0.50; liraglutide: 70±9 to 71±9 bpm, P=0.82; between groups:
P=0.32). We found no significant differences in LV structural adaptations
including LV wall diameters, internal dimensions and mass within or
between the placebo and the liraglutide groups. LV systolic function, i.
e. ejection fraction and global longitudinal strain, were also similar within
and between the two groups.
Conclusion: Addition of the GLP-1RA liraglutide to exercise in sedentary
patients with dysregulated type 2 diabetes apparently seems to blunt the
beneficial effect of exercise on LV diastolic function. Further research is
needed to ascertain these findings and illuminate their clinical implications.
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Impact of sitagliptin on cardiovascular and safety-related outcomes
in insulin-treated type 2 diabetes: the TECOS experience
M.A. Bethel1, S.S. Engel2, J. Ding2, R.G. Josse3, R.R. Holman1, the
TECOS Study Group;
1University of Oxford, UK, 2Merck & Co., Inc., Kenilworth, USA, 3St.
Michael's Hospital, University of Toronto, Canada.

Background and aims: The Trial Evaluating Cardiovascular Outcomes
with Sitagliptin (TECOS) was a randomized, double-blind, placebo-
controlled trial that assessed the cardiovascular (CV) safety of sitagliptin
when added to existing glucose-lowering therapies in 14,671 patients with
type 2 diabetes and prior CV disease. The large subset of patients treated
with insulin at baseline (N=3,408) provides an opportunity to examine the
impact on glycaemic, cardiovascular, and safety-related outcomes when
sitagliptin is added to insulin therapy.
Materials and methods: Baseline demographic, diabetes-related and
cardiovascular characteristics were summarized for patients on insulin
compared with other glucose-lowering therapies. Among insulin-treated
patients, HbA1c and estimated GFR (eGFR) changes over time, and rates
of key cardiovascular endpoints, severe hypoglycaemic episodes and
diabetes-related complications were examined in the intent-to-treat popu-
lation for sitagliptin vs. placebo-treated patients. Serious adverse events
(SAEs) were also examined in the randomized population that received
≥1 dose of study medication.
Results: Those treated with insulin at baseline, compared with non-
insulin-treated patients, were slightly older (66.1 vs. 65.3 years), had
longer diabetes duration (17.1 vs. 9.9 years), higher HbA1c (7.4% vs.
7.2%), lower eGFR (71.0 vs. 76.1 ml/min/1.73m2), and were more likely
to have prior heart failure (22.6% vs. 16.6%). A lower HbA1c was seen at
4 months in patients using insulin at baseline allocated to sitagliptin
(0.39%) compared with placebo, and over the study duration (0.30%,
p<0.001 for both). Similar rates were observed for severe hypoglycemia
(3.5% vs. 4.0%), a composite of major adverse cardiovascular events
(12.4% vs. 12.3%), the individual components of the composite [CV-
related death (4.4% vs. 4.6%), nonfatal MI (5.5% vs. 5.7%) and nonfatal
stroke (2.4% vs. 2.0%)], and hospitalizations for heart failure (3.9% vs.
4.8%) in the sitagliptin and placebo groups respectively. Rates of
diabetes-related complications and SAEs were also similar in the two
treatment groups (Table).
Conclusion: In TECOS, among patients treated with insulin at baseline,
similar rates of cardiovascular outcomes, diabetes-related complications
and SAEs were observed in the sitagliptin and placebo treatment groups.
The slightly greater reduction in HbA1c seen with the addition of
sitagliptin did not result in an increase in the incidence of severe
hypoglycemia.

Clinical Trial Registration Number: NCT00790205
Supported by: Merck & Co., Inc., Kenilworth, NJ, USA
Disclosure: M.A. Bethel: Grants; Merck & Co., Inc., Kenilworth, NJ,
USA.
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Effectiveness of lixisenatide in nonalcoholic fatty liver disease in pa-
tients with type 2 diabetes after an acute coronary syndrome com-
pared to sitagliptin and pioglitazone
A. Koutsovasilis, A. Sotiropoulos, M. Pappa, O. Apostolou, I. Binikos,
V. Kordinas, D. Papadaki, I. Tamvakos, S. Bousboulas;
3rd Internal MedicineDepartment &Diabetes Center, General Hospital of
Nikaia-Piraeus, Athens, Greece.

Background and aims:NAFLD shows a wide disease spectrum ranging
from simple steatosis to steatohepatitis and finally cirrhosis while it is also
associated with the presence and morphology of subclinical coronary
atherosclerosis. Lixisenatide is a short acting glucagon-like peptide-1
(GLP-1) which improves glycaemic control and beta-cell function and
reduces body weight. Sitagliptin is a widely used DPP-4 inhibitor while
pioglitazone already has several clinical evidence in the treatment of
NAFLD. The aim of the study was to examine the effectiveness of
lixisenatide in NAFLD patients with type 2 Diabetes Mellitus (T2DM)
after an Acute Coronary Syndrome (ACS) compared with sitagliptin and
pioglitazone.
Materials andmethods: 117 T2DMpatients with NAFLD and amedical
history of ACS were included in the study. 39 patients were under treat-
ment with lixisenatide, 36 under treatment with pioglitazone and 42 under
treatment with sitagliptin. All patients also received metformin. The pa-
tients’ somatometric and laboratory characteristics were recorded, as well
as metabolic comorbidities for the duration of the study (mean follow up
period was 9±2 months). The evaluation of liver fibrosis depended on
calculation of aspartase aminotransferase (AST) to platelet counts ratio
(APRI) index. APRI over 1.5 was considered as bridging fibrosis and over
2.0 as liver cirrhosis. All patients went through an ultrasonography before
being included in the study and after the end of the study.
Results: The study’s patients were aged 60.8 ± 8.6 years without differ-
ences between groups under study and mean duration of T2DM was 5.7
±3.2 years without differences between treatment (p=0.285) while there
were also no differences in Body Mass Index (BMI) (p=0.447) and
HbA1c (p=0.204) with mean value 7.72±0.92%. HbA1c values improved
in all three groups with most patients reaching the therapeutic goal in the
lixisenatide (p=0.036) group. APRI index’s improvement was also higher
in the lixisenatide group (1.05 (0.48-1.21) vs 0.79 (0.37-0.94), p<0.01)
compared to that in the pioglitazone group (1.09 (0.52-1.29) vs 0.88
(0.48-1.01), p=0.011) while there was no improvement in the sitagliptin
group (0.98 (0.36-1.06) vs 0.95 (0.37-1.08) p=0.376). APRI index’s im-
provement was accompanied by a significant change of fatty liver in
ultrasonography. The decrease of body weight in the lixisenatide group
was statistically significant (p5% decrease.
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Conclusion: Administration of lixisenatide led not only to good control
of T2DM but also improvement of liver inflammation, alteration of liver
fibrosis, and reduction of body weight, which are particularly important
factors in patients with T2DM after an ACS. Aggravation of liver fibrosis
score might lead to future liver cirrhosis, and body weight gain, observed
in the pioglitazone group, could exacerbate liver inflammation and other
metabolic disorders. As far as we know, this study is the first to be carried
out on the effect of lixisenatide (a short acting GLP-1 agonist) on liver
fibrosis which indicates its positive impact in T2DmwithNAFLD after an
ACS. Particularly, body weight reduction was a favorable outcome of
applying lixisenatide in NAFLD patients with T2DM after an ACS.
Disclosure: A. Koutsovasilis: None.
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Characteristics of elderly patients initiating sitagliptin and non-DPP-
4i oral antihyperglycaemic agents: a cross-sectional US claims data-
base analysis
T. Wang, A.M. McNeill, Y. Chen, M. Senderak, S.S. Engel;
Merck & Co., Inc, Kenilworth, USA.

Background and aims: Previous analyses of sitagliptin prescribing pat-
terns concluded that new users of sitagliptin <65 years of age were older
and had more comorbidities and complications than new users of other
oral antihyperglycemic agents (OAHAs). However, treatment patterns in
older patients (≥65 years), who tend to have more chronic problems, have
not been analyzed. This study sought to determine the differences in
baseline characteristics and comorbidities of elderly patients with type 2
diabetes mellitus (T2DM) initiating sitagliptin vs. non-DPP-4i OAHA.
Materials and methods: Patients ≥65 years of age with T2DM were
identified from MarketScan® Medicare Supplemental Database between
2006 and 2014. Eligible patients were categorized according to their com-
plexity of antihyperglycemic treatment: initiatingmonotherapy, escalating
to dual combination therapy and escalating to triple therapy. Within each
category, the comparison between sitagliptin and non-DPP-4i OAHAwas
made within 3 different age groups: 65-74 years, 75-84 years, and ≥85
years. Gender and comorbidity recorded within the 12 months prior to the
index date (defined as date of initiation/escalation of antihyperglycemic
treatment) were assessed as baseline characteristics in each group.
Differences in each covariate between those initiating sitagliptin and
non-DPP-4i OAHAwere compared using standardized differences, with
a 10% difference indicating a meaningful difference.
Results: Patients with T2DM who initiated treatment with sitagliptin
tended to be older than those initiating non-DPP-4i OAHAs. The results
of this analysis were stratified by age and treatment complexity and are
presented in Table 1. In general, patients initiating treatment with
sitagliptin were more likely to have a pre-treatment history of arrhythmia,
congestive heart failure, peripheral vascular disease, renal failure, and
stroke. However, this pattern varied across subgroups defined by age
and treatment complexity, with the most pronounced differences observed
between patients initiating monotherapy in all 3 age groups. As treatment
complexity advanced to dual combination therapy, the differences were
attenuated and mostly observed in the 75-84 and ≥85 age groups. In
patients aged 65-74 years initiating triple therapy, no differences were
observed between groups.
Conclusion: Similar to prior observations in patients <65 years of age,
elderly patients (≥65 years) with T2DM initiating sitagliptin tend to be
older and have more comorbidities than those prescribed other classes of
OAHA. The differences in baseline characteristics between treatment
groups vary by age and the complexity of antihyperglycemic treatment,
the latter likely reflecting the limitation of additional treatment choices
with increasing treatment complexity. Appropriate adjustment is required
to minimize the impact of potential confounding and channeling bias in
any comparative analyses that include users of sitagliptin.
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Stock/Shareholding; Merck & Co., Inc.
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Safety and tolerability of alogliptin in patients with type 2 diabetes:
pooled analysis of 20 double-blind randomised controlled clinical
studies
M.S. Munsaka, N. Smith, D. Lee, C. Wilson;
Takeda Development Center Americas, Deerfield, USA.

Background and aims:Alogliptin is an orally available, highly selec-
tive, and potent inhibitor of the dipeptidyl-peptidase-4 (DPP-4) en-
zyme, developed as a novel antihyperglycemic agent. It is approved
for use in the treatment of type 2 diabetes mellitus (T2DM) in many
countries worldwide. This analysis provides a safety and tolerability
assessment of alogliptin using pooled data from 20 double-blind clin-
ical studies.
Materials and methods: The analysis includes data from 16933
T2DM patients in 20 studies who received either alogliptin
(n=10403, alogliptin group) or a comparator agent (n = 6530,
non-exposed group consisting of placebo and other antidiabetic
agents). The studies were, double-blind, randomized, controlled tri-
als conducted by the Sponsor that included patients treated with the
alogliptin between 12 weeks and 4.5 years. The studies assessed
alogliptin versus comparator, taken as monotherapy, initial combi-
nation therapy with metformin or thiazolidinediones or as add-on
combination therapy with other antihyperglycemic agents (metfor-
min, sulfonylurea, thiazolidinediones, insulin, thiazolidinediones +
metformin, thiazolidinediones + sulfonylurea, insulin + metformin,
or standard of care). The primary assessment was based on overall
safety data and analysis of AEs of special interest (AESIs) based
on SMQs, including: hepatic, hypersensitivity, malignancies, acute
pancreatitis, and acute renal failure. Other safety endpoints includ-
ed arthralgia (preferred term ([PT]), bone fracture (sponsor defined
custom MedDRA query [TMQ]), intestinal obstruction (PT), and
interstitial lung disease (SMQ). Additionally, hypoglycemia was
assessed using special CRFs. Cardiovascular events and heart fail-
ure events were assessed in a long term cardiovascular study using
adjudicated events. To account for potential differences between
groups in duration of exposure to treatment, reports of AEs were
expressed as exposure-adjusted incidence rates (numbers of patients
with events per 100 patient-years). Differences between treatment
groups and the associated 95% CI were calculated using the
Mie t t inen and Nurminen method , s t r a t i f i ed by s tudy.
Cardiovascular events and heart failure were assessed using the
Cox model.
Results: Overall, the incidence rates of AESIs, additional safety end-
points, and hypoglycemia incidence were similar between the
alogliptin and comparator group in terms of overall incidence, relat-
edness, and severity. Treatment with alogliptin was not associated
with an increased risk of adverse events. In the large cardiovascular
outcome study, there was no evidence of an increase in cardiovascular
events or heart failure.
Conclusion: In this pooled safety analysis of data from 16933 patients
with T2DM, alogliptin was generally well tolerated in clinical trials of up
to 4.5 years in duration. The large cardiovascular outcome study did not
show any evidence of an increase in cardiovascular events or heart failure
AESIs

Supported by: Takeda Development Center Americas, Deerfield, IL
Disclosure: M.S. Munsaka: Employment/Consultancy; Fulltime em-
ployee of Takeda, Deerfield, IL.
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Linagliptin (LINA) as add-on to empagliflozin (EMPA) and metfor-
min in patients with type 2 diabetes (T2DM): two 24-week
randomised, double-blind, parallel-group trials
F.J. Tinahones1,2, B. Gallwitz3, M. Nordaby4, S. Götz4, M. Maldonado-
Lutomirsky5, H.-J. Woerle5, U.C. Broedl5;
1Dept. of Endocrinology and Nutrition, Virgen de la Victoria Hospital
(IBIMA), University of Málaga, Málaga, Spain, 2Centro de
Investigación Biomédica en Red de Fisiopatología de la Obesidad y
Nutrición (CIBERobn), Instituto de Salud Carlos III (ISCIII), Madrid,
Spain, 3Dept. Medicine IV, Eberhard Karls University, Tübingen,
Germany, 4Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach,
Germany, 5Boehringer Ingelheim Pharma GmbH & Co. KG, Ingelheim,
Germany.

Background and aims: Two Phase III studies investigated the efficacy
and safety of LINA 5 mg vs placebo (PBO) as add-on to EMPA 10 mg or
EMPA 25 mg, respectively, and metformin in patients with T2DM.
Materials and methods: Patients with HbA1c ≥8.0 and ≤10.5% while
receiving stable-dose metformin received open-label EMPA 10mg (study
1; n=352) or EMPA 25 mg (study 2; n=354) for 16 weeks (n=706).
Subsequently, patients with HbA1c ≥7.0 and ≤10.5% were randomised
to 24 weeks’ double-blind, double-dummy treatment with a single-pill
combination of LINA 5 mg/EMPA 10 mg (n=126) or PBO + EMPA
10 mg (n=130) in study 1, and a single-pill combination of LINA 5 mg/
EMPA 25 mg (n=114) or PBO + EMPA 25 mg (n=112) in study 2.
Endpoints included changes from baseline in HbA1c (primary endpoint),
fasting plasma glucose (FPG; key secondary endpoint) and weight (fur-
ther endpoint) after 24 weeks of double-blind treatment.
Results: At week 24, LINA 5 mg significantly reduced HbA1c and FPG
from baseline vs PBO as add-on to EMPA 10 mg (study 1) or 25 mg
(study 2) and metformin (Table). There were no significant changes in
body weight with LINA 5 mg vs PBO. More patients reported adverse
events with PBO than LINA 5 mg in both studies (Table).
Conclusion: LINA 5 mg as add-on to EMPA 10mg or EMPA 25mg and
metformin was associated with clinically relevant improvements in
glycaemic control vs PBO and was well tolerated in patients with T2DM.

Diabetologia (2016) 59 (Suppl 1):S1–S581 S371



Clinical Trial Registration Number: NCT01778049
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance.
Disclosure: F.J. Tinahones: Employment/Consultancy; Eli Lilly,
Boehringer Ingelheim, Aztra-Seneca, Novo-Nordisk, Janssen, Sanofi,
MSD, GlaxoSmithKline, Novartis. Honorarium; Eli Lilly, Boehringer
Ingelheim, Aztra-Seneca, Novo-Nordisk, Janssen, Sanofi, MSD,
GlaxoSmithKline, Novartis. Other; Boehringer Ingelheim, Sanofi.
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Efficacy and safety of saxagliptin plus metformin versus acarbose
plus metformin in type 2 diabetes patients inadequately controlled
with metformin monotherapy
J. Du1, L. Liang2, H. Fang3, F. Xu4, W. Li5, L. Shen6, Y. Mu1;
1Chinese People's Liberation Army General Hospital, Beijing, 2Liaoning
Provincial People’s Hospital, Shenyang, 3Tangshan Gongren Hospital,
4General Hospital Of Hebi Coal(Group) Co., LTD, 5The Affiliated
Hospital of Xuzhou Medical College, 6Wuhan Sixth Hospital, China.

Background and aims: This is a multicentre, randomized, open-label,
parallel group, active controlled Phase IV study to assess the efficacy,
safety and tolerability of saxagliptin plus metformin combination therapy
compared with acarbose plus metformin in patients with Type 2 Diabetes
Mellitus (T2DM) who are inadequately controlled with metformin mono-
therapy over 24 weeks.
Materials and methods: A total of 488 patients were involved in this
study. Patients were randomized to saxagliptin (5mg daily, given as once
daily, n=244) add on to metformin or acarbose (up to 300mg daily, given
as three equally divided doses, n=244) add-on to metformin.
Results: 12-week results show that saxagliptin add-on to metformin is
significant superior to acarbose add-on to metformin in HbA1c
(-0.78% versus -0.61%, p=0.0410) and in fasting plasma glucose
(-1.06 mmol/L versus -0.63 mmol/L, p=0.0086). 24-week results show
that saxagliptin add-on to metformin is non-inferior to acarbose add-on
to metformin in glycaemic control in HbA1c (-0.86% versus -0.76%,
p=0.6323), fasting plasma glucose (-0.99 mmol/L versus -1.01
mmol/L, p=0.8909), and 120 min postprandial glucose (-0.79
mmol/L versus -1.06 mmol/L, p=0.1169), respectively. The proportion
of patients experiencing gastrointestinal (GI) adverse events (AEs)
were significantly more frequent with acarbose plus metformin than
saxagliptin plus metformin (24.7% vs 5.5%, P< 0.0001). The propor-
tion of hypoglycaemia was similar for both groups (1.2% for
saxagliptin plus metformin and 1.6% for acarbose plus metformin),
no severe hypoglycaemia was reported for either group.

Conclusion: In conclusion, saxagliptin add-on to metformin is non-
inferior to acarbose add-on to metformin in glycaemic control but with
better GI tolerability in T2DM patients who have failed initial metformin
therapy. The findings from this study will add further clinical evidence to
physicians for selection of second line treatments for T2DM patients
failed on metformin monotherapy.
Clinical Trial Registration Number: NCT02243176
Supported by: AstraZeneca
Disclosure: J. Du: None.
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Sitagliptin and risk of fractures in type 2 diabetes: results from the
TECOS trial
R.G. Josse1, S.R. Majumdar2, Y. Zheng2, J.B. Buse3, J.B. Green4, K.D.
Kaufman5, E.D. Peterson4, R.R. Holman6, P.W. Armstrong2, on behalf of
the TECOS Study Group;
1University of Toronto, 2University of Alberta, Edmonton, Canada,
3University of North Carolina, Chapel Hill, 4Duke University School of
Medicine, Durham, 5Merck Sharp & Dohme Corp., Kenilworth, USA,
6University of Oxford, UK.

Background and aims: Type 2 diabetes is associated with an increased
risk of fractures, and some diabetes treatments, such as thiazolidinediones
(TZDs) and sodium-glucose co-transporter 2 (SGLT2) inhibitors, may
further elevate this risk. Data regarding the association of dipeptidyl
peptidase-4 inhibitors and fractures are mixed. In the Trial Evaluating
Cardiovascular Outcomes with Sitagliptin (TECOS) we examined in a
prespecified intent-to-treat analysis, the self-reported incidence of
clinician- or radiograph-verified fractures.
Materials and methods: The TECOS prospective double blind study
randomized 14,671 patients to the addition of sitagliptin (N=7,332) vs.
placebo (N=7,339) to existing diabetes treatments. Open-label use of
antihyperglycaemic therapy was encouraged with individually appropri-
ate glycaemic targets, aiming to achieve between-group glycaemic
equipoise.
Results: At baseline, mean (SD) age was 65.5 (8.0) years, diabetes dura-
tion 11.6 (8.1) years, and HbA1c 7.2% (0.5%). 29.3% were women and
32.1% were non-White. Over median 3.0 years, 3.9% of patients had a
non-fatal myocardial infarction, 3.1% were hospitalized for heart failure,
and 2.1% had a non-fatal stroke. Over 43,222 person years of follow-up,
375 patients (2.6%) had a fracture, including 146 major fractures (hip:
n=34; upper extremity: n=81; spine: n=31). An increased fracture risk was
associated independently, in adjusted analyses with older age (p<0.001),
female sex (p<0.001), White race (p=0.001), lower diastolic blood pres-
sure (p<0.001), diabetic neuropathy (p=0.003), and insulin therapy
(p=0.021). A lower risk was associated with metformin therapy
(p=0.038). In patients on sitagliptin, 189 fractures (8.7 per 1000 person-
years) occurred vs. 186 (8.6 per 1000 person-years) with placebo (hazard
ratio 1.01 [95%CI 0.82-1.23], p=0.94). Sitagliptin was also not associated
with major fractures (p=0.78) or hip fracture specifically (p=0.75).
Conclusion: In TECOS, fractures were not uncommon, especially in
older patients, and occurred at rates similar to heart failure hospitalization
or stroke. There was no significant difference in fracture rates between
sitagliptin and placebo. This finding can help clinicians when considering
their choice of second-line diabetes treatments in patients at high risk for
fractures.
Clinical Trial Registration Number: NCT00790205
Supported by: MSD
Disclosure: R.G. Josse: Grants; Amgen, AstraZeneca, Boehrninger
Ingelheim, Eli Lilly, Janssen, Merck.
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Combination therapy with linagliptin and empagliflozin improves
alpha- and beta cell function in patients with type 2 diabetes
T.A. Forst1, G. Andersen1, A. Falk1, L. Plum Mörschel2, A. Fischer1, C.
Kapitza1, T. Heise1;
1Profil Institute for Metabolic Research, Neuss, 2Profil Mainz, Mainz,
Germany.

Background and aims: Recently it has been suggested that SGLT-2
inhibitors and DPP-IV inhibitors might evolve complementary effects
on alpha- and beta cell function in patients with type 2 diabetes mellitus
(T2DM). We investigated the effect of sequential treatment escalation
with empagliflozin and linagliptin on alpha- and beta cell function in
T2DM insufficiently controlled on metformin monotherapy (baseline
HbA1c 7.0 - 9.9%).
Materials and methods: Fourty-four patients with T2DM (40 male,
mean age 63.8±7.4 years; mean duration of diabetes 9.7±5.1 years; mean
HbA1c 8.1±0.8; mean±SD) received 25 mg empagliflozin as add on to
their existingmetformin therapy for a duration of 4 weeks in an open-label
fashion (treatment period (TP1)). Thereafter, patients were randomised to
a double-blind add-on therapy with linagliptin 5 mg or placebo (TP2). At
baseline and at the end of both TP1 and TP2 alpha- and beta cell function
were assessed with a) a standardised liquid meal test (LMT) and b) an
intravenous (iv) glucose challenge (150 mg/kg) followed by a
hyperglycaemic glucose clamp (target 16.7 mmol/l) on two consecutive
in-patient days. Efficacy parameters comprised of the area under the curve
(AUC) for glucose, insulin, proinsulin and glucagon after the LMT and
the assessment of first- and second-phase insulin and glucagon response
after the iv. glucose load/clamp.
Results: Compared with baseline empagliflozin reduced postprandial
(pp) AUC_Glucose by -1.14 (-0.5, -1.8) mmol*h/L [mean (95%-CI)],
AUC_Insulin by -8.9 (-13.4, -4.4) mU/pmol, and AUC_Proinsulin by -
5.9 (-3.6, -8.2) pmol*h/L in TP1. Pp AUC_Glucagon increased non-
significantly by 3.33 (-0.80, 7.50) pmol*h/L. In TP2 addition of
linagliptin resulted in a further reduction in pp AUC_Glucose by -1.93
(-2.74, -1.12) mmol*h/L and a pronounced reduction in pp
AUC_Glucagon by -10.45 (-15.63, -5.28) pmol*h/L without relevant
change in pp insulin levels. In contrast, treatment with placebo only in-
creased AUC_Proinsulin by 4.14 (1.36, 6.93) pmol*h/L without signifi-
cant changes in the other parameters. First phase insulin response im-
proved by 0.44 (0.27, 0.61) mU*h/l with empagliflozin in TP1 and further
increased by 0.39 (0.13, 0.64) mU*h/L by the addition of linagliptin in
TP2. No change in first phase insulin response could be observed with
placebo -0.01 (-0.27, 0.25) in TP2.
Conclusion: Empagliflozin improves pp glucose control with a reduction
in beta cell stress and an improvement in beta cell function (TP1).
Moreover, addition of linagliptin further enhances the improvement in
pp glucose due to an enhanced first phase insulin response and an atten-
uated release of glucagon from the alpha cell (TP2). Due to the improve-
ments in both alpha- and beta cell function, the combination therapy with
empagliflozin and linagliptin might be an attractive treatment option in
patients with T2DM insufficiently controlled with metformin alone.
Clinical Trial Registration Number: NCT02401880
Supported by: Boehringer Ingelheim
Disclosure: T.A. Forst: Employment/Consultancy; Boehringer
Ingelheim, Eli Lilly, Astra Zeneca, Sanofi. Lecture/other fees;
Boehringer Ingelheim, Eli Lilly, Astra Zeneca, Sanofi, Berlin Chemie,
Novartis, Takeda.
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Behaviour of free fatty acid by mixed meal tests along with incretin
therapies
K. Sakamoto, S. Okahata, T. Mitsumatsu, T. Shiba;
Division of Diabetes and Metabolism, Department of Internal Medicine,
Toho University Ohashi Medical Center, Tokyo, Japan.

Background and aims: Serum free fatty acid is regulated by several
mechanisms including insulin and glucagon, and affect the metabolism
of glucose and lipids. Recently,mechanisms of glucagon regulation
through which diabetes develops have been closed up as therapeutic tar-
gets. To elucidate the fatty acid regulation along these processes would
also bring better understandings of therapies. We intended to evaluate the
effect of DPP-4 inhibitors and elucidate the mechanisms through which to
attain HbA1c reduction on the focus of free fatty acids.
Materials and methods: We performed mixed meal tests for patients
initiating DPP-4 inhibitor use before and after 1 month administration.
We checked plasma glucose (PG), insulin (IRI), CPR, glucagon (IRG),
and free fatty acids (FFA).
Results: 66 patients (39 men and 27 women; mean age 63.1 years and
HbA1c 8.15±1.51%) were analyzed. The breakdown of DPP-4 inhibitors
was 32 of sitagliptin, 13 of vildagliptin, 13 of linagliptin, 5 of teneligliptin,
and 3 of anagliptin. At the baseline, fasting FFAwas significantly higher
in women. Fasting FFA showed a tendency of negative correlation to BW,
BH, or BMI. Fasting FFA and AUC of FFA positively correlated to
HbA1c, respectively. By 1 month of administration, HbA1c reduced to
7.22±0.73%.MMTs showed significant reduction of PG, and FFA at each
time point (except for FFA at 60 min), and so did the AUCs. Whereas IRI
and CPR exhibited no significant differences, IRG significantly reduced
at 30, 60, and 120minutes respectively, and so did the AUC. AUC of FFA
positively correlated to baseline AUC of FFA, suggesting individual pre-
disposition for the FFA level. AUC of FFA was positively correlated to
baseline BW, or HOMA-IR. While AUC of FFA remained correlated to
HbA1c at 1 month, fasting FFA was not correlated. Insulinogenic index
showed a negative correlation to fasting FFA value. On the parameters at
fasting, difference(Δ) in FFA showed no significant correlations toΔPG,
ΔIRI, ΔCPR, ΔIRG, ΔIRG/IRI nor changes in indices of insulin resis-
tance such as ΔHOMA-IR and ΔISI (Matsuda Index), but positive cor-
relation to ΔHbA1c. ΔPG positively correlated to ΔIRI or ΔCPR, sug-
gesting the secondary change in insulin secretion. The reduction in
HbA1c was positively correlated to baseline fasting FFA and AUC of
FFA. The reduction in HbA1c showed significant correlation to ΔAUC
of FFA and IRG/IRI , but not of IRI, CPR, IRG.ΔAUC of FFA correlated
positively to that of IRG, but not PG, IRI, nor IRG/IRI. It also showed a
positive correlation to BMI.
Conclusion: FFA reduction was correlated to HbA1c improvement,
which suggest the effect of DPP-4 inhibitors via FFA driven by IRG
change. FFA would be regarded as a marker for glucagon effect, and a
predictor for the effect of DPP-4 inhibitors. However, sustained level of
FFA suggested predisposition factor including insulin resistance, which
might diminish the effect of DPP-4 inhibitors. Further investigationwould
be required as to the behavior of FFA along with diabetes therapies.
Disclosure: K. Sakamoto: None.
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GLP1R gene variant is associated with glycaemic response to treat-
ment with DPP-4 inhibitors
M. Javorsky1,2, I. Gotthardová1, L. Klimčáková3, M. Kvapil4,5, Z.
Schroner1, P. Doubravová4, J. Židzik3, I. Gaľa1, I. Dravecká6, I. Tkáč1;
14th Department of Medicine, Medical School PJ Safarik University,
2Pasteur Teaching Hospital, , 3Institute of Medical Biology and
Genetics, Medical School PJ Safarik University, Kosice, Slovakia,
4Faculty of medicine 2, 5Faculty Hospital in Motol, Prague,
Czech Republic, 61st Department of Medicine, Medical School PJ
Safarik University, Kosice, Slovakia.
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Background and aims: DPP-4 inhibitors (gliptins) have been used for
the treatment of type 2 diabetes (T2DM) for the last decade. There is a
considerable variability in the glycemic response to gliptins, which could
be partially explained by genetic factors. Gene variants in TCF7L2,
GLP1R, GIPR and KCNQ1 were shown to be associated with GLP-1
stimulated insulin response in physiogenetic studies. The aim of the pres-
ent pharmacogenetic study was to examine associations of the mentioned
gene variants with the glycemic response to gliptin treatment.

Materials and methods: One hundred and forty consecutive patients
with T2DM (72males/68 females) followed at five outpatient clinics with
an average (±SEM) age of 57.0±0.9 years were included to the present
study. Sitagliptin (n=92) or vildagliptin (n=48) were given as add-on
treatments to metformin (n=100), or metformin and sulfonylurea combi-
nation (n=40). Genotyping of TCF7L2 rs7903146, GLP1R rs6923761,
GIPR rs10423928 and KCNQ1 rs151290 was performed using high-
resolution melting curve analysis after real-time PCR. All four genotypes
followed Hardy-Weinberg equilibrium. The main study outcome was re-
duction in HbA1c (ΔHbA1c) after 6-month treatment with gliptins. Data
are displayed as mean±SEM. The statistical analysis was performed using
additive and recessive genetic models, final models adjusted for baseline
HbA1c and creatinine values as covariates. Since four variants were ex-
amined, statistical significance was predefined after Bonferroni correction
as p=0.0125.
Results: In the entire study group, the mean HbA1c was reduced from
baseline 8.04±0.09% (64.4±1.0 mmol/mol) to 7.33±0.09% (56.6±1.0
mmol/mol) after 6-month gliptin treatment, which corresponded to the
mean reduction ΔHbA1c of 0.71±0.10% (7.7±1.1 mmol/mol). Only
GLP1R rs6923961 G>A (Ser168Gly) variant was significantly associated
with ΔHbA1c in adjusted additive model (β=-0.33, p=0.011). The aver-
age ΔHbA1c in Gly/Gly homozygotes was significantly lower than in
Ser-allele carriers [0.12±0.23% vs. 0.80±0.09% (1.3±2.5 vs. 8.7±1.0
mmol/mol), p=0.008]. ΔHbA1c significantly correlated with baseline
HbA1c (r=0.50, p<0.0001) and baseline creatinine values (r=0.17,
p=0.042), but not with age, BMI or gender.
Conclusion: In the present pilot study we observed a significant, by
0.68% smaller reduction in ΔHbA1c after 6-month gliptin treatment in
homozygous AA (Gly/Gly) carriers of rs76923961 variant in GLP1R
(Ser168Gly) in comparison with G-allele (Ser) carriers. This finding is
in accordance with a previous physiogenetic study. The substitution of an
amino acid in the GLP-1 receptor molecule might lead to a decreased
sensitivity of receptors to endogenous GLP-1, and hence also to smaller
effect of gliptin treatment. Since the average reduction after gliptin treat-
ment in our entire study group was 0.71%, our observation could have a
translational implication for precision medicine and genotype-directed
treatment.
Supported by: VEGA 1/0389/14, VEGA 1/0027/16
Disclosure:M. Javorsky: Grants; research grants VEGA 1/0389/14 and
VEGA 1/0027/16 from the Ministry of Education, Science, Research and
Sport, Slovak Republic.
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Differential efficacy of a GLP-1R/GCGR agonist versus a GLP-1R
agonist in improving hepatic insulin sensitivity and reducing steatosis
in obese mice
P. Valdecantos1, L. Ruiz-Cañas1, P. Rada1, A. Gonzalez-Rodriguez1, A.
Konkar2, A. Dos Santos2, M. Bednarek2, J. Grimsby2, C. Rondinone2,
A.M. Valverde1;
1IIB Alberto Sols, Madrid, Spain, 2Medimmune Inc, Gaithersburg, USA.

Background and aims: The increasing incidence of obesity and type 2
diabetes worldwide has prompted the need for new therapies. We have
designed a pharmacological intervention protocol with a single GLP-1R or
GLP-1R/GCGR dual agonist aimed to investigate their differential effects in
preventing diet-induced steatosis and hepatic insulin resistance in mice.
Materials and methods: 8 week-old male C57 Bl/6 mice were fed chow
(group 1) or HFD for 10 weeks. HFD-fed mice were subsequently s.c.
injected every 2 days with vehicle (group 2) or a GLP-1R agonist (10
nmol/kg; group 3) or G49 a GLP-1R/GCGR dual agonist (4.4 mg/kg; group
4) for 6 weeks. Parameters that assess adiposity, glucose homeostasis and
hepatic insulin sensitivitywere analyzed following 3 and 6weeks of treatment
Results: Following 3 weeks of treatment, body weight loss was higher in
mice injected with the dual agonist G49 (-15.62%±4.57) vs HFD animals
(+9.824%±4.14;p<0.001) and also vs GLP-1R agonist treated animals
(3.88%±3.53: p<0.001). GTT (AUC 23963±542) and ITT (AUC 11594
±1625) showed enhanced effects of the dual agonist on improving insulin
sensitivity as compared with HFD animals (GTT AUC 46322±1250;
p<0.001. ITT AUC 18671±1625; p<0.001) and also with GLP-1R agonist
treated animals (GTT AUC 31237 ±641; p<0.01.ITT AUC 13305±678;
p<0.05) we also observed this beneficial effects in whole body glucose
homeostasis. These differential effects were maintained following 6 weeks
of treatment, at which time the effect of G49 on reducing adiposity (eWAT
weight 1.22 ±0.576 g; iWAT weight 0.94±0.732 g) and hepatic steatosis
(liver triglyceride 8.28 ±1.850 mg/g tissue) was higher than that of the
GLP-1R agonist (eWAT weight 1.88 ±0.635 g, p<0.01. iWAT weight 1.47
±0.648 g, p<0.05. Liver triglyceride 17.41 ±8.696 mg/g tissue, p<0.01). The
efficacy of GLP-1R/GCGR dual agonist was also demonstrated by its ability
to enhance insulin signalling in the liver compared with HFD animals
(p<0.001) and also when compared with GLP-1R agonist (p<0.01).
Moreover, we also observed primary hepatocytes from HFD mice and also
from control animals treated with palmitate and G49 (p<0.01).
Conclusion: Our results strongly suggest a novel role of an oxyntomodulin-
like GLP-1R/ GCGR dual agonist in reducing steatosis and hepatic insulin
resistance inmice thatmay offer a potential therapeutic application in humans.
Supported by: MEDIMMUNE INC. CIBERDEM.
Disclosure: P. Valdecantos: None.
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Liraglutide protects against the development of atherosclerosis in
obese pro-atherosclerotic LDLr-/- mice
G. Rakipovski, B. Rolin, R. Kirk, R. Augustin, L.B. Knudsen;
Global Research, Novo Nordisk A/S, Måløv, Denmark.

Background and aims: Atherosclerosis leading to coronary artery dis-
ease is a huge medical problem, particularly in connection with diabetes.
Glucagon-Like Peptide 1 (GLP-1) based therapy effectively lowers blood
glucose and body weight in type 2 diabetes and also lowers systolic blood
pressure. Recently, it has been demonstrated that GLP-1 therapy may
exert additional beneficial effects on the vasculature beyond its well-
known anti-diabetic and weight lowering effects. In this study we evalu-
ated the effect of liraglutide in obese, pro-atherosclerotic LDLr-/- on the
development of atherosclerosis and inflammation.
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Materials and methods:Male LDLr-/- mice (6-8 weeks, JAX, USA) on
western diet D12049B, Research Diets, USA) were divided into two
groups (n=15-20/group) having a control vehicle (VEH) and a group
treated with liraglutide (LIRA) 1mg/kg, SC once daily for 17 weeks. At
termination a predefined section of thoracic aorta was excised and plaque
lesion area was quantified by the En Face method (VisioMorph,
Denmark). Subsequently, quantitave gene expression analysis was per-
formed on N2 frozen aortic tissue applying the Nanostring technology.
Plasma cholesterol lipoproteins and triglycerides (TG) were determined
by HPLC. Body weight and 24 hour food intake was monitored through-
out the study. Data are presented as mean±sem.
Results:Treatmentwith LIRA showed a lower bodyweight at all-time points
as compared to the VEH group. At termination the vehicle control animals
had gained 65% in body weight whereas the LIRA group only gained 17%,
resulting in a significant lower body weight at termination (VEH: 43.5±1.1g
vs. LIRA: 30.9±0.9g; p<0.0001). Feeding with WD showed a robust accel-
eration in aortic plaque lesion in the VEH whereas treatment with LIRA
resulted in a significant suppression of plaque lesion development (VEH:
13±1.0% vs. LIRA: 2.8±0.9%; p<0.0001). These beneficial effects by
LIRA were also reflected on plasma lipids showing a significant reduction
in plasma TG (VEH: 11.5±0.7mM vs. LIRA: 7.1±1.0mM; p<0.0001), vLDL
(VEH: 25.9±2.2mM vs. LIRA: 9.6±2.4mM; p<0.0001), LDL (VEH: 36.3
±18.3mM vs. LIRA: 18.3±2.1%; p<0.0001) and an increase in HDL (VEH:
1.9±0.2mM vs. LIRA: 3.5±0.2; p<0.0001). The 10 most down regulated
genes by LIRA were, Interleukin-6, Matrix metalloproteinase 12 and 13,
CD68, Cathepsin S, Neutrophil gelatinase-associated lipocalin, interleukin 1
Receptor Antagonist, macrophage scavanger 1, serum amyloid A3 and se-
creted Phosphoprotein 1, predominantly genes related to inflammation.
Conclusion: These data supports the hypothesis that treatment with
liraglutide may protect against the development of atherosclerosis. Our
data suggest that the beneficial effects of liraglutide may also comprise
anti-inflammatory mechanisms.
Supported by: All authors are employeed by Novo Nordisk A/S
Disclosure: G. Rakipovski: Employment/Consultancy; Novo Nordisk
A/S. Stock/Shareholding; Novo Nordisk A/S.

786
Liraglutide exerts anti-steatotic and anti-fibrotic action in a diet-induced
obese mouse model of biopsy-confirmed nonalcoholic steatohepatitis
N. Vrang, S.S. Veidal, K. Tølbøl, J. Jelsing, M. Feigh;
Gubra, Hoersholm, Denmark.

Background and aims: The long-acting GLP-1 analogue liraglutide is
currently approved for the treatment of type 2 diabetes and obesity. In
addition, liraglutide treatment was recently demonstrated to improve liver
function and histopathology in biopsy-proven NASH patients. Here we
evaluated the treatment efficacy of liraglutide on metabolic parameters,
steatohepatitis and liver fibrosis in a novel diet-induced obese mouse
model with liver biopsy-confirmed NASH
Materials and methods: Male C57BL/6J mice were fed a modified
Amylin Liver NASH diet high in trans-fat, fructose and cholesterol for
26 weeks. After diet-induction, a liver biopsy was performed for histo-
logical evaluation of individual disease progression and randomization
into treatment groups receiving once daily subcutaneous administration
with vehicle or liraglutide (0.4 mg/kg) for a further 8 weeks. Endpoints
included a blinded histological assessment for individual and combined
components of the clinically derived NAFLD Activity Score (NAS)
(steatosis, inflammation, ballooning degeneration) and Fibrosis Stage. In
addition, levels of hepatic total cholesterol (TC), triglyceride (TG) and
collagen (hydroxyproline) content were measured. Metabolic parameters
included body weight, body composition, blood glucose and plasma
levels of lipids (TC and TG) and plasma transaminases (ALT and AST).
Results: ThemodifiedAMLNdiet mousemodel exhibited hallmark features
of NASH (hepatosteatosis, inflammation and fibrosis) and metabolic disease.
As expected, liraglutide reduced bodyweight and adiposity, decreased plasma

levels of lipids (TC) and concomitantly improved glucose tolerance following
8 weeks of treatment. In addition, liraglutide improved liver function by
significantly reducing plasma liver enzymes ALT and AST. Importantly,
liraglutide significantly decreased hepatosteatosis by approximately 50%
(p<0.001), and concomitantly reduced total NAFLD Activity Score by ~2
points from baseline (p<0.05). Finally, liraglutide decreased liver hydroxypro-
line (collagen) content by approximately 30% (p<0.05) and concomitantly
reduced liver fibrosis stage by approximately 0.7 from baseline (p<0.01).
Conclusion: In conclusion, the GLP-1 analogue liraglutide improved
metabolic parameters and alleviated key hallmarks of nonalcoholic
steatohepatitis including reversal of liver fibrosis in a novel diet-induced
obese mouse model of biopsy-confirmed fibrotic NASH.
Disclosure: N. Vrang: Stock/Shareholding; Owner of Gubra.

787
A long-acting glucagon-like peptide 1 and 2 co-agonist improves
glycaemic control in db/db mice
J. Jelsing, P. Wismann, K. Fabricius, S.L. Pedersen, N. Vrang;
Gubra, Hoersholm, Denmark.

Background and aims: Bariatric surgery is currently the most effective
treatment modality for obesity and often with a concomitant resolution of
type 2 diabetes. Roux-en-Y gastric bypass is manifested by intestinal growth
and increased plasma levels of a number of circulating gut hormones, includ-
ing glucagon-like peptide 1 (GLP-1) and GLP-2. Here, we aimed to explore
whether a dual analog of the insulinotropic hormone, GLP-1, and the
intestinotropic hormone, GLP-2, may show potential as a RYGB mimetic
by reducing body weight and improving glucose homeostasis.
Materials and methods: A long-acting lipidated GLP-1/2 co-agonist
(GUB09-145) with potent agonistic effect on both the GLP-1 and GLP-2
receptor was generated using solid-phase peptide synthesis. Next, the effects
of bi-daily subcutaneously administration for 21 days of GUB09-145 (50
nmol/kg) were evaluated in male db/db mice and compared to vehicle and
liraglutide (50 nmol/kg) treated controls. Main endpoints included effects on
body weight, glucose homeostasis and gastric emptying.
Results: The data demonstrate that chronic administration of GUB09-145
and liraglutide to male db/db mice has equipotent effects on food intake
and body weight, with no lasting effects on gastric emptying. In contrast,
GUB09-145 showed superior effects on weekly fed glucose levels and
glucose homeostasis, ultimately reflected by a significant reduction in
HbA1c compared to vehicle (5.18±0.15 GUB09-145 vs 7.01±0.23 vehi-
cle, mean%±SEM) and compared to liraglutide (6.27±0.18%). Terminal
gut weight showed a marked intestinotrophic effect of GUB09-145 in the
small intestine only (>70% increase), with no changes in the colon
Conclusion: In conclusion, we demonstrate that a long-acting GLP-1/GLP-
2 co-agonist exerts beneficial effects on body weight and glucose homeosta-
sis. The combination of insulinotrophic an intestinotrophic mechanism of
action may show promise as therapeutic option for obesity and diabetes.
Disclosure: J. Jelsing: Stock/Shareholding; Owner of Gubra.

788
Investigation of blood-brain barrier penetration of albiglutide inmice
C.S. Hottenstein, M.E. Szapacs, C.C. Maier;
GlaxoSmithKline, King of Prussia, USA.

Background and aims: The gastrointestinal adverse events associated with
glucagon-like peptide 1 receptor agonists (GLP-1RAs) could be triggered by
its crossing the blood-brain barrier and stimulating specific brain centers. The
GLP-1RA albiglutide (ALBI) is a fusion product of a dimer of a dipeptidyl
peptidase-4-resistant analog of GLP-1 with human serum albumin. The po-
tential for ALBI to act centrally by crossing the blood-brain barrier was
assessed in a pharmacokinetic (PK) radiolabeling study in mice.
Materials and methods: 125I-ALBI or comparator 125I-albumin or 125I-
transferrin were administered subcutaneously. Quantitation of radioactivity
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in plasma and brain homogenates allowed systemic PK parameters to be
calculated along with distribution to the brain parenchyma. Because proteins
such as ALBI are expected to have a relatively low distribution in the brain,
blood contamination was background-subtracted using a 123I-albumin tracer
thatwas administered just prior to sacrifice in addition to a capillary depletion
method that was used to remove 125I-ALBI that was sequestered in the brain
microvasculature and not transcytosed into the brain parenchyma.
Results:Overall, systemic PK parameters after a 5mg/kg dose of 125I-ALBI
were in agreement with previous data for ALBI in mice, with a maximum
concentration (Cmax) in plasma of 8.4 μg/g (similar to 30-mg steady state
Cmax in humans), time atmaximum (Tmax) of 16 h, and half-life (t1/2) of 25 h.
The overall radioactivity measured in the brain after administration of 125I-
ALBI was very low (<0.02% irradiated dose/g), with an overall exposure
ratio (AUC0-24 brain/plasma) of 0.00034, which was similar to the albumin
control (AUC0-24 brain/plasma ratio of 0.00018) and approximately 4 times
lower than the transferrin control (brain/plasma ratio of 0.00139). In addition,
ALBI did not accumulate in the brain, achieving Tmax concentrations at 24 h,
with a noticeable reduction in concentration at 48 h.
Conclusion: The potential for albiglutide to cross the blood-brain barrier
is low and similar to albumin. Previously presented at ADA 2016 and
adapted with permission.
Supported by: GlaxoSmithKline.
Disclosure: C.S. Hottenstein: Employment/Consultancy;
GlaxoSmithKline.

789
Comparative effects of proximal and distal small intestinal glucose on
glycaemia, incretin hormone secretion and incretin effect in healthymales
X. Zhang1,2, M. Bound2, S. Standfield2, S. Hu1, K.L. Jones2, M.
Horowitz2, C.K. Rayner2, T. Wu2;
1Department of General Surgery, Qilu Hospital of Shandong University,
Jinan, China, 2Discipline of Medicine, The University of Adelaide,
Adelaide, Australia.

Background and aims: Glucose-dependent insulinotropic polypeptide
(GIP)- and glucagon-like peptide-1 (GLP-1)-releasing cells are distributed
predominately in the proximal and distal gut, respectively. Accordingly,
the region of the gut exposed to nutrients is likely to be a determinant of
the secretion of these two incretin hormones, as well as the incretin effect
(IE) and gastrointestinal-mediated glucose disposal (GIGD). In the pres-
ent study, we have determined the glycaemic and incretin responses to
glucose administered directly into the proximal or distal small intestine,
and quantified IE and GIGD in the two conditions, using intravenous (IV)
“isoglycaemic” clamp in healthy subjects.
Materials andmethods: Ten healthymales (age: 45 ± 8 years; BMI: 25.3 ±
1.3 kg/m2) were studied on four days (≥7 days apart) in single-blind fashion.
On the two enteral infusion days, a catheter was positionedwith proximal and
distal infusion ports opening 10cm and 190cmbeyond the pylorus. A solution
containing 30g glucosemixedwith 3g 3-O-methylglycose (3-OMG, amarker
of glucose absorption), dissolved in water to 120mL, was infused into either
the proximal or distal small intestine over 60 min (ie. 2kcal/min) in
randomised order, while 0.9% saline was infused into the alternate site.
“Arterialised” venous blood was sampled frequently over 180 min for mea-
surements of blood glucose, serum 3-OMG, plasma C-peptide, total GLP-1
andGIP. Subsequent to each enteral infusion study, an IVisoglycaemic clamp
was performed. IE was calculated from the incremental area under the curve
(iAUC) for plasma C-peptide as [(iAUC - iAUC_IV)/iAUC] × 100. GIGD
was calculated as 100 × (30 - IV glucose (g))/30.
Results: Both blood glucose and serum 3-OMG concentrations were
higher in response to proximal than distal glucose infusion (P<0.001 each).
Plasma GLP-1 increased minimally with proximal glucose infusion, but
substantially with distal infusion, with a significant difference between
them (P<0.001). Plasma GIP increased promptly with both infusions, with
concentrations being greater initially, but less sustained, with proximal vs.
distal glucose infusion (treatment × time interaction: P < 0.001). Both IE

(42 ± 3% vs. 67 ± 3%, P < 0.001) and GIGD (27 ± 5% vs. 47 ± 3%, P =
0.009) were less with proximal vs. distal glucose infusion.
Conclusion: In healthy humans, proximal glucose is associated with a
higher blood glucose excursion, faster glucose absorption, profoundly
less plasma GLP-1 response, slightly greater but less sustained GIP re-
lease, and less IE and GIGD, compared with distal glucose infusion.
These observations provide a rationale for diverting nutrients from the
proximal to the distal gut, such as by nutritional (complex carbohydrates),
pharmacological (acarbose), or surgical (Roux-en-Y bypass) means, for
the management of type 2 diabetes.

Clinical Trial Registration Number: ACTRN12615001240538
Supported by: NHMRC grant (APP1066815)
Disclosure: X. Zhang: None.

790
Effect of GLP-1 receptor agonist on digestive tract movement evalu-
ation using capsule endoscopy
Y. Nakatani1, M. Maeda2, Y. Majima2, N. Domeki1, Y. Miyashita1, M.
Matsumura3, Y. Aso3, N. Banba1, T. Yasu4, H. Harasawa5, T. Nakamoto4;
1Diabetes&Endcrinology, 2Gastroenterology, 3Endcrinology &
Metabolism, 4Cardiovascular Medicine, 5Plumonary Medicine, Dokkyo
Medical University Nikko Medical Center, Tochigi-ken, Japan.

Background and aims: GLP-1 receptor agonists (GLP-1 RAs) exhibit
physiological actions, such as incretin actions, gastric emptying-delaying
effects, and appetite-reducing actions through the suppression of digestive
tract movement. In humans, the gastric emptying-delaying or digestive tract
movement-reducing actions have been quantitatively assessed using the acet-
aminophen loading test. However, it is impossible to evaluate the effects on
the movement of each digestive tract using this method. In this study, we
quantitatively evaluated the actions of a GLP-1 RA on digestive tract move-
ment by examining the gastrointestinal transit time using capsule endoscopy
before and after administration.
Materials and methods: The subjects were 15 patients with type 2 dia-
betes admitted to our hospital for the treatment of diabetes who had not
received any GLP-1 RA or dipeptidyl peptidase-IV (DPPIV) inhibitor
(male:female=10:4, mean age: 60.4±13.1 years, mean HbA1c: 9.9
±2.4%). To examine the gastrointestinal transit time, capsule endoscopy
was performed before the administration of a GLP-1 RA, liraglutide, and
more than 1 week after increasing the dose to 0.9 mg.
Results:After liraglutide administration, the gastric transit time increased
from 3,840±3,509 to 12,181±17,840 seconds (P=0.083), and the small
intestinal transit time increased from 16,541±5,330 to 26,175±11,298
seconds (P=0.017). Furthermore, there were no new gastrointestinal mu-
cosal changes after liraglutide administration.
Conclusion: Previous studies have suggested that gastric emptying-
delaying effects primarily contribute to the digestive tract movement-
reducing action mechanism of GLP-1 RAs. However, this study showed
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that the GLP-1 RA more significantly delayed small intestinal movement
rather than gastric emptying.
Clinical Trial Registration Number: UMIN000021686
Supported by: AstraZeneca
Disclosure: Y. Nakatani: None.
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The rate of intraduodenal glucose delivery affects the lowering of
blood glucose by vildagliptin in type 2 diabetes
T. Wu1, X. Zhang1, T.L. Little1, M.J. Bound1, S. Standfield1, C.F.
Deacon2, M. Horowitz1, K.L. Jones1, C.K. Rayner1;
1Discipline ofMedicine, TheUniversity of Adelaide, Australia, 2Department
of Biomedical Science, University of Copenhagen, Denmark.

Background and aims: The rate of gastric emptying, which exhibits a
substantial inter-individual variation, is a major determinant of the secre-
tion of the incretin hormones, glucose-dependent insulinotropic polypep-
tide (GIP) and glucagon-like peptide-1 (GLP-1). Accordingly, it may
modulate the magnitude of glucose-lowering by dipeptidyl peptidase-4
(DPP-4) inhibitors, which improve glycaemic control by reducing degra-
dation of endogenously released GLP-1 and GIP. In the present study, we
compared the effects of the DPP-4 inhibitor, vildagliptin, during
intraduodenal (ID) glucose infusion at two different rates within the phys-
iological range of gastric emptying, in patients with type 2 diabetes.
Materials and methods: 16 patients with type 2 diabetes, managed by
diet alone [65.5 ± 2.4 years; BMI 30.4 ± 1.5 kg/m2; HbA1c 6.3 ± 0.1%
(45.6 ± 1.6 mmol/mol)], were studied on four separate days in double-blind,
randomised, fashion. On each day, either 50 mg vildagliptin (VILD) or
placebo (PLBO) was given 60 min prior to an ID glucose infusion (2 or 4
kcal/min, both 4 mL/min, with osmolality of 1390 mOsmol/L). Plasma
glucose, insulin, C-peptide, glucagon, and incretin hormones (total and intact
forms; however, intact GIP was not measured due to technical issues) were
measured at frequent intervals, and the incremental areas under the curve
(iAUCs) during t = 0-120 min were compared using two-factor repeated
measures ANOVA, with the rate of ID glucose and treatment with VILD
or PLBO as factors.
Results: iAUCs for plasma glucose, insulin, C-peptide, glucagon, total
GIP, and total and intact GLP-1 were higher during ID glucose at 4 vs. 2
kcal/min. VILD was associated with higher intact GLP-1, insulin and C-
peptide, and lower glucose, total GIP and total GLP when compared with
PLBO, without affecting plasma glucagon. There were significant inter-
actions between the rate of ID glucose and VILD on the peak plasma
glucose concentration and the iAUC for plasma glucose, intact GLP-1,
and total GLP-1 and GIP, but not insulin, C-peptide or glucagon. The
reductions in peak and iAUC for glucose and the increment in iAUC
for intact GLP-1 after vildagliptin were more than 3 fold greater during
ID glucose at 4 kcal/min than 2 kcal/min.
Conclusion: In type 2 diabetes, there is synergy between the rate of
glucose delivery to the small intestine and DPP-4 inhibition to reduce
plasma glucose. The implication is that improvement in postprandial
glycaemia with DPP-4 inhibition will be greater in type 2 patients with
relatively more rapid gastric emptying.

Clinical Trial Registration Number: ACTRN12613001158752
Supported by: Novartis.
Disclosure:T.Wu:Grants; This investigator-initiated study was funded by
Novartis.

PS 073 Incretin therapies: metabolic
and physiological effects
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Metabolic effects of dapagliflozin QD and exenatide QW in obese
adults without diabetes: a 24-week randomised placebo-controlled
phase 2 study
P. Lundkvist1, S. Amini1, J. Lau Börjesson1, M. Pereira1, P. Kamble1, C.
Sjöström2, E. Johnsson2, J. Eriksson1;
1Dept of Medical Sciences, Uppsala University, 2AstraZeneca,
Gothenburg, Sweden.

Background and aims: GLP-1 receptor agonists and SGLT-2 inhibitors
have rarely been studied in combination. A blinded, placebo (PBO)-con-
trolled Phase 2 study in obese adults with or without impaired fasting
glucose (IFG) or impaired glucose tolerance (IGT) investigated the effects
of dapagliflozin (DAPA) combined with exenatide (EXE). Body weight
(BW)-related results were presented (ADA June 2016). This work focuses
on glucose and lipid metabolism.
Materials andmethods: In a single center, randomized, 24-week double-
blind study, 50 nondiabetic obese adults (age 18-70 y; BMI 30-45 kg/m2)
were randomized 1:1 to oral DAPA 10 mg QD + sc EXE 2 mg QW
(n=25) or PBO pills + injections (n=25). Assessments (full analysis set,
N=49) included anthropometry, whole body MRI, fasting blood chemis-
try and 3h oral glucose tolerance test (OGTT).
Results: Baseline mean BW for DAPA+EXE / PBO was 106.4 / 102.7
kg. Mean BW reduction with DAPA+EXE vs PBO was -4.11 kg
(P=0.0007), with a mean loss of -4.5% with DAPA+EXE vs -0.3% with
PBO. This was mainly accounted for by loss of adipose tissue, both
visceral and subcutaneous (P<0.05). Reductions in HbA1c and FPG,
baseline to week 24, were significantly greater with DAPA+EXE than
PBO (Table). Among per protocol completers, IFG ([FPG ≥5.6
mmol/L)/IGT significantly declined from 15/11 to 8/4 out of 22 subjects
(P<0.05) for DAPA+EXE. IFG/IGT did not change for PBO; from 15/7 to
17/8 out of 20 subjects. The area under the curve (AUC) of glucose during
OGTT significantly decreased, whereas FFA AUC increased by 19%
from baseline with DAPA+EXE, but these parameters did not change
with PBO. Insulin and glycerol AUC and β-OH-ketones did not display
significant changes (Table). Further, there were no significant treatment
differences in insulin secretion (30 min insulinogenic index) or insulin
sensitivity (Matsuda index corrected for urinary glucose) assessed by
OGTT. Triglycerides and total, low-density, and high-density cholesterol
did not change with either treatment. At week 24, mean (SD) urine glu-
cose excretion following OGTT was 50.5 (31.4) mmol/3h for DAPA+
EXE vs 0.3 (0.8) in the PBO group (P<0.001). Among adverse events
(AEs), gastrointestinal were most common. No confirmed hypoglycaemia
occurred. Two participants on DAPA+EXE and one on PBO experienced
urinary tract infection; one on DAPA+EXE had vaginal infection. Two
participants had serious AEs, one in each treatment group, deemed unre-
lated to study drugs.
Conclusion: In this Phase 2 study in obese patients without diabetes, the
combination of DAPA+EXE vs PBO significantly reduced BW, HbA1c,
and post-challenge glucose. IFG and IGTwere largely normalized. These
effects occurred without any significant change in estimated insulin sen-
sitivity and beta cell function. Increased lipid mobilization providing
more fatty acids relative to glucose as energy substrate was suggested
by increased FFA levels.
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Clinical Trial Registration Number: NCT02313220
Supported by: AZ
Disclosure: P. Lundkvist: Grants; AstraZeneca.

793
Exenatide plus metformin and glibenclamide compared with metfor-
min plus glibenclamide on beta cell and alpha cell function and
adipocytokines in patients with type 2 diabetes
O. Koteshkova, M. Antsiferov;
Endocrinology dispensary Department of Health, Moscow, Russian
Federation.

Background and aims: To quantify how much exenatide added to
metformin and glibenclamide improves α- and β-cell function,
and to evaluate the impact on glycaemic control, insulin resistance
and adipocytokines levels compared with metformin plus
glibenclamide.
Materials and methods: A total of 45 Caucasian patients with type 2
diabetes with poor glycaemic control were instructed to take metfor-
min at a mean dose of 2000± 500 mg/day plus glibenclamide at a
mean dose of 11.5 ± 3.5 mg/day for 10±2 months, then they were
randomly assigned to take exenatide (5 μg twice a day for the first 4
weeks and 10 μg twice a day thereafter) or metformin plus
glibenclamide at the doses remaining unchanged (control group).
Active group (30 patients): average age - 59 [53, 63] years, DM2T
duration - 8 [6, 10] years, body mass index (BMI) -33.2 [30.4, 38.4]
kg/m2, glycated haemoglobin (HbAlc) level-8.5 [7.9, 9.3]%. Control
group (15 patients): average age - 55 [50,60] years, DM2T duration -
7 [6,10] years, BMI -35 [30.5,38.0] kg/m2,HbAlc-8.8 [8.2, 9.0] %. We
evaluated the following parameters at baseline and after 6 months:
body mass index (BMI), glycated haemoglobin (HbA1c),fasting plas-
ma glucose, proinsulin / fasting plasma insulin ratio (Pr/FPI ratio),
adiponectin (AND), resistin (RES),homeostasis model assessment in-
sulin resistance index (HOMA-IR), homeostasis model assessment β-
cell function index (HOMA-β). A 75-gram glucose tolerance test was
performed for all patients (0 to 180 minutes), and areas under the
curve for glucose, insulin, proinsulin, GLP-1 and glucagon were cal-
culated. Statistical analysis was performed using Excel 2010
(Microsoft), Statistica 8.0 (StatSoft, Inc.); test parameters were
expressed as Me [25; 75](Me - median; 25 and 75 - 1stand 3d quar-
tiles); a significance level (P) of 0.05 was used for comparison.
Results: Intensified therapy with exenatide was associated with the area
under the curve reduced by 27%(P ≤ 0.0001) for glucose, by 13.1% (P
≤ 0.05) for glucagon, by 17.5% (P = 0.01) for proinsulin, and insignif-
icantly increased by 11% (P = 0.06) for insulin. The absolute reduction
of HвA1c was Δ 1.6 [1.2; 1.9]% (P < 0.001). HOMA-β was 34.8 [23.7;
48.3] at baseline and 53.8 [38.0; 88.1](P <0.001) at 6 months. HOMA-
IR was 7.0 [5.0; 8.9] at baseline and 5.6 [4.8; 8.8] (P1=0.07) at 6
months. The Pr/FPI ratio decreased by 27% towards the reduction of
synthesis and secretion of fasting proinsulin (P = 0.01).The weight
reduced by 4.4 kg, AND level did not change and RES value reduced
by 29% (P < 0.001). By the end of the trial, the target HbA1c level of ≤
7% was achieved in 15 patients (50%). In the control group the area
under the curve reduced by 4.1% (P ≤ 0.1) for glucose, by 4% (P = 0.8)
for glucagon, by 3.7% (P = 0.9) for proinsulin and by 3.4% (P = 0.6)
for insulin. The absolute reduction of HвA1c was Δ 0.5 [0.2; 0.7] %(P
< 0.1),Pr/FPI ratio, AND,RES, HOMA-β and HOMA-IR did not
change (P = 0.7).By the end of the trial, the target HbA1c level of ≤
7% was achieved in 1 patient (6.7%).
Conclusion: Addition of exenatide to the therapy results in the im-
proved glycaemic control associated with a better functional activity
of pancreatic β-cells, enhanced insulin synthesis, lower functional
activity of pancreatic α-cells and reduced IR due to decreased levels
of resistin and glucagon.
Disclosure: O. Koteshkova: None.

794
Combination therapy with metformin/pioglitazone/exenatide is supe-
rior to sequential add-on therapy in new onset diabetes: 3-year fol-
low-up results of the EDICT study
R.A. DeFronzo, C. Puckett, E. Cersosimo, C. Triplitt, M. Abdul-Ghani;
Medicine%Diabetes, University of Texas Health Science Center at San
Antonio, USA.

Background and aims:We previously have shown that initial combina-
tion therapy with metformin/pioglitazone/ exenatide produces greater and
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more durable reduction in HbA1c with lower rates of hypoglycemia than
the sequential add-on recommended therapy in subjects with new onset
diabetes
Materials and methods: The EDICT study is a randomized open
label study in which subjects with new onset diabetes were random-
ized to receive metformin/pioglitazone/exenatide (Triple Therapy)
(n=86) or escalating dose of metformin followed by sequential addi-
tion of glipizide and then glargine insulin (Conventional Therapy)
(n=89) to maintain HbA1c< 6.5. Here we report the 3-year follow-
up results.
Results: Subjects receiving Triple Therapy experienced a significantly
greater reduction in HbA1c after a mean follow-up of 3 years versus
Conventional Therapy (5.8% vs 6.50%, p<0.001) (Figure 1). Despite
lower bA1c, subjects receiving Triple Therapy experienced 7-fold
lower rate of hypoglycemia versus subjects receiving Conventional
Therapy.
Conclusion: The results of this study demonstrate that combination ther-
apy with metformin/pioglitazone/ exenatide in newly diagnosed T2DM
patients produces a durable and greater reduction in HbA1c than sequen-
tial add-on therapy with metformin, sulfonylurea, and basal insulin with
lower rates of hypoglycemia.

Clinical Trial Registration Number: NCT01107717
Supported by: American Diabetes Association
Disclosure: R.A. DeFronzo: Grants; Astrazeneca, Boehringer-
Ingelheim, Takeda, Janssen. Other; Speaker's Bureau - Novo-Nordisk,
Astra Zeneca, Advisory Board: AstraZeneca, Novo Nordisk, Janssen,
Boehringer Ingelheim, Intarcia.

795
The efficacy and durability of exenatide in combination with pioglit-
azone versus basal bolus insulin in poorly controlled type 2 diabetic
patients: the QATAR study
M. Abdul-Ghani1, O. Migahid2, A. Migahid2, S. Hassoun2, M.
Alkasem2, M. Zirie2, R.A. DeFronzo1, A. Jayyousi2;
1Medicine%Diabetes, University of Texas Health Science Center at San
Antonio, USA, 2Medicine, Hamad General Hospital, Doha, Qatar.

Background and aims: We previously have shown that addition of
exenatide (EXEN) plus pioglitazone (PIO) to metformin at the time of

diagnosis of T2DM produces greater HbA1c reduction compared to se-
quential addition of sulfonylurea (SU) to metformin followed by basal
insulin (Diab Obes, Metab 17:268-75, 2015). This study aims to examine
the efficacy of adding exenatide plus pioglitazone versus basal-bolus in-
sulin to poorly controlled T2DMpatients onmaximal dose metformin/SU
therapy.
Materials and methods: 226 poorly controlled T2DM patients
(age=56y; BMI=31; Diabetes duration=11 y, HbA1c=10.1%) on
maximal doses of both metformin plus SU were randomized to re-
ceive: (1) once weekly exenatide plus pioglitazone (n=112) or (2)
basal (glargine)-bolus (aspart) insulin (n=114) to maintain HbA1c
below 7%.
Results: In subjects receiving EXEN + PIO, A1c decreased to 6.5%,
and 6.2% at 6 and 12 mo, respectively. With Insulin Therapy, A1c
declined to 7.5% and 7.3% at 6 and 12 mo, respectively (Figure 1).
More subjects receiving Insulin Therapy failed to achieve the A1c
goal <7% (63 vs 17%, p<0.0001). Despite significantly lower A1c,
subjects receiving EXEN + PIO had 3.1-fold lower rate of hypogly-
cemia compared to subjects receiving Insulin Therapy (0.21 vs 0.67
events/patient year). Lastly, subjects treated with Insulin gained
3.1 kg vs 0.7 kg (p=0.0002) versus subjects treated with EXEN +
PIO.
Conclusion: Addition of EXEN + PIO in poorly controlled T2DM pa-
tients on MET/SU produces greater HbA1c reduction with lower rate of
hypoglycemia compared to Insulin Therapy.

Supported by: Qatar Foundation NPRP 5-273-3-079
Disclosure:M. Abdul-Ghani: None.
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Glycaemic lowering with albiglutide: effective at 1 week and efficacy
maintained for 1 year
S. Forero-Schwanhaeuser1, A. Jones-Leone1, A. Acusta2, P. Home3;
1GlaxoSmithKline, Philadelphia, 2GlaxoSmithKline, Collegeville, USA,
3Newcastle University, Newcastle upon Tyne, UK.

Background and aims: Albiglutide is a long-acting, GLP-1 receptor
agonist composed of a dipeptidyl peptidase-4-resistant dimer fused to
human albumin. The HARMONYprogram of eight Phase 3 trials evalu-
ated the efficacy and safety of albiglutide 30-50 mg/week in type 2 dia-
betes mellitus (T2DM). The aim of this post hoc analysis was to compare
placebo-subtracted mean fasting plasma glucose (FPG) across
HARMONY trials.
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Materials and methods: Four HARMONY trials (H1-3 and 5) were
double-blind and placebo-controlled, with or without additional active
controls (sitagliptin, glimepiride, or pioglitazone). FPG mean change
from baseline was a secondary endpoint calculated using an analysis of
covariance model.
Results:At baseline, participants were required to be ≥18 years old,
with HbA1c 7.0-10.0% (53.0-85.8 mmol/mol) and creatinine clear-
ance >60 mL/min (Cockcroft-Gault formula). HbA1c decreased
significantly versus placebo in each trial (differences from placebo
across trials ranging from −0.8% to −1.04% [−8.8 to −11.4
mmol/mol]). Baseline FPG (standard deviation) ranged from 9.1
(2.3) mmol/L (HARMONY 3, placebo arm) to 9.9 (3.2) mmol/L
(HARMONY 5, pioglitazone arm). In all four trials, placebo-
subtracted FPG levels for albiglutide decreased within 1 week by
>0.8 mmol/L (Figure, P<0.0001 vs baseline for all). At 1 year,
placebo-subtracted FPG (95% CI) ranged from −1.3 (−1.9,−0.8)
mmol/L for albiglutide 30-50 mg/week in HARMONY 5 to −2.4
(−3.1, −1.7) mmol/L for albiglutide 50 mg in HARMONY 2. The
proportion of participants experiencing any adverse event was sim-
ilar between albiglutide and comparators.
Conclusion: In adults with T2DM, albiglutide lowered FPG from
baseline as early as Week 1, and levels remained reduced for 1
year. Previously presented at ADA 2016 and adapted with permis-
sion.

Clinical Trial Registration Number: NCT00849056; NCT00849017;
NCT00838903; NCT00839527
Supported by: GlaxoSmithKline.
Disclosure: S. Forero-Schwanhaeuser: Employment/Consultancy;
GlaxoSmithKline. Stock/Shareholding; GlaxoSmithKline.
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Liraglutide increases circulating miR-27b, miR-130a andmiR-210 in
patients with type 2 diabetes: a 4-month pilot study
R.V. Giglio1,2, G. Li Volti2,3, D. Nikolic1,2, A.M. Patti1,2, G. Castellino1,2,
C.C. Castracani4, G. Montalto1, M. Rizzo1,2;
1Biomedical Department of Internal Medicine and Medical
Specialties, University of Palermo, 2Euro-Mediterranean Institute
of Science and Technology, Palermo, 3University of Catania,
4Department of Biomedical and Biotechnological Sciences,
University of Catania, Italy.

Background and aims: Liraglutide has been shown to have signif-
icant effects on several cardiovascular risk markers, beyond the
modulation of glucose metabolism. MicroRNAs (miRs), endoge-
nous 21-25 nucleotides noncoding RNA, are regulators of gene
expression that postranscriptionally modify cellular responses and

function. Specific miRs, including miR-130a, miR-27b, and miR-
210, appear to play a role in cardio-metabolic diseases, since they
are involved in molecular mechanisms maintaining endothelial cell
homeostasis and preventing vascular inflammation and metabolism
dysfunction. Yet, the impact of liraglutide treatment on specific
miRs is still unknown.
Materials and methods: Ten subjects (7 men and 3 women; age: 63±10
years), with T2DM naïve to incretin-based therapies, were treated with
liraglutide at a fixed dose of 1.2 mg/day as add-on therapy to metformin
(1500-3000mg/day) for 4 months. miRs were isolated from sera using the
mirVana miRNA Isolation Kit (Ambion, Waltham, MA, USA), and then
quantificated by SYBR Green Real-Time (RT) polymerase chain reaction
(PCR).
Results: Statistical analysis was performed by Wilcoxon test and
Spearman correlation method. After 4 months of liraglutide therapy, it
was observed a significant reduction in fasting glycaemia (from 12.4
±6.8 to 6.3±1.4 mmol/L, p=0.012), A1c (from 8.7±1.8 to 6.4±1.1%,
p=0.011), total-cholesterol (from 5.2±1.1 to 3.9±0.5 mmol/L, p=0.017)
and LDL-cholesterol (from 3.3±1.0 to 2.3±0.6 mmol/L, p=0.037). As
shown in the box plot, levels of miR-27b, miR-210 and miR-130a were
significantly increased after liraglutide therapy (4.4, 4.1 and 5.2 median
fold change, respectively). No correlation was found between changes in
the evaluated miRs and those in any other evaluated metabolic parameter.
Conclusion: We provide evidence, for the first time, showing that
liraglutide may exert epigenetic effect in patients with T2DM by regulat-
ing miRs involved in the maintenance of endothelial cell homeostasis.

Clinical Trial Registration Number: NCT01715428
Disclosure: R.V. Giglio: Other; RVG has participated in clinical trials
sponsored by AstraZeneca and Novo Nordisk.
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Effects of exenatide once weekly on dynamics of 24-h glucose as a
function of baseline age and mean daily glucose in patients with type
2 diabetes
P. Strange1, J. Ruggles2, S. Zhuplatov2, M. Miller1;
1Integrated Medical Development, Princeton Junction, 2AstraZeneca,
Fort Washington, USA.

Background and aims: Reducing glycaemic fluctuations is an im-
portant component of glucose control for patients with type 2
diabetes (T2D). This randomized, controlled, double-blind, phase
4 clinical trial used data obtained from continuous glucose mon-
itoring (CGM) to investigate the effects of the glucagon-like

Diabetologia (2016) 59 (Suppl 1):S1–S581S380



peptide-1 receptor agonist exenatide once weekly (EQW) com-
pared with placebo (PBO) on glucose fluctuations in patients with
T2D. Here, our objective was to analyse the total energy of daily
glucose fluctuations and the effects of treatment, age, and mean
daily glucose on this parameter.
Materials and methods: Patients with T2D uncontrolled on background
metformin (MET) were randomised to EQW 2 mg or PBO for 10 weeks.
Glucose concentration was measured over 7 days at lead-in, Week 4, and
Week 10 using CGM (Dexcom G4). An exploratory outcome was total
energy of glucose fluctuation in each treatment group, which was calcu-
lated as the sum of squared frequency times amplitude of Fourier coeffi-
cients for the 24-h individual average glucose curves averaged for a week
over 24 h. This measure provides additive qualitative data in addition to
mean amplitude of glucose excursions (MAGE). To investigate the effects
of age and glucose concentration at baseline on glucose fluctuation, total
energy was analysed by baseline covariates of age (45, 56, and 65 y) and
24-h mean glucose (140, 182, and 220 mg/dL) at baseline, Week 4, and
Week 10. This was a Bayesian linear model analysis of the total energy
together with the components of energywithin the frequency domain. The
linear model included study arm as well as baseline age and 24-h mean
glucose. Prior distributions on the regression coefficients were chosen to
be relatively flat.
Results: In the EQW (N=60)/PBO (N=56) groups (modified intent-to-
treat population), mean baseline age was 55/56 y, HbA1C was 8.2/8.0%,
and 24-h meanweighted glucose was 186/184mg/dL. EQWreduced total
energy versus PBO [Week 10: −2.5 vs 2.4 (mg/(dL*h))2/1000 over 24 h;
treatment difference: −4.9 (mg/(dL*h))2/1000 over 24 h, P=0.003] from a
baseline of 12.3/10.0 (mg/(dL*h))2/1000 over 24 h in the EQW/PBO
groups. Energy spectrum analysis at Week 10 showed reductions of
slower glucose fluctuations rather than fast fluctuations. At Week 10,
EQW numerically reduced total energy from baseline across almost all
baseline subgroups, with substantial differences depending on age and
mean glucose at baseline (Table). Energy spectrum results analysed by
baseline covariates were similar at Week 4.
Conclusion: In patients with T2D treated with background MET,
EQW significantly reduced glucose fluctuations, as measured by
total energy, compared with PBO. Effects on glucose fluctuations
with EQW differed by baseline age and glucose. This energy
analysis provided insight into the quality of glycaemic control that
is additive to that of MAGE and other more common measures.

Clinical Trial Registration Number: NCT02288273
Supported by: AZ
Disclosure: P. Strange: Employment/Consultancy; AstraZeneca,
Valeritas. Stock/Shareholding; Valeritas.
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The effect of glucagon-like peptide-1 receptor agonists on postpran-
dial glucagon secretion independent of the gastric emptying rate
C.S. Frandsen1, L. Østergaard1, T.F. Dejgaard2, B. Søndergaard3, N.J.
Wewer Albrechtsen4, J.J. Holst4, S. Madsbad1;
1Dept. of Endocrinology, Hvidovre University Hospital, 2Steno Diabetes
Center, Gentofte, 3Dept. of gastroenterology, Hvidovre University
Hospital, 4The NNF Center for Basic Metabolic Research, University of
Copenhagen, Denmark.

Background and aims: Glucagon-like Peptide-1 (GLP-1) delays gastric
emptying (GE) and inhibits glucagon secretion. The emptying effect rap-
idly shows tachyphylaxis during liraglutide treatment whereas it is
sustained with exenatide. The effect of GLP-1 on glucagon secretion
independent of the GE rate is largely unknown. We investigated the
glucagonostatic effect of the short- and long-acting glucagon-like
peptide-1 receptor agonists (GLP-1RA), exenatide and liraglutide, respec-
tively, independent of the GE rate to see whether the glucagonostatic
effect would show tachyphylaxis with either drug
Materials and methods: We conducted a randomised study, in which 8
persons with type 1 diabetes (T1D) (mean±SD; age 39±6 years, BMI 24.5
±3.5 kg/m2, HbA1c 68±11 mmol/mol, diabetes duration 19±10 years,
and C-peptide negative) were given a liquid meal (Boost, Nestlé, 240
Kcal) administered by gastroscopy directly into duodenum over 3 minutes
at baseline and after two weeks´ crossover treatment with liraglutide
1.2 mg once daily/exenatide 10 μg twice daily as add-on to insulin treat-
ment. The primary outcome was postprandial glucagon responses.
Secondary outcomes included glucose-dependent insulinotropic peptide
(GIP), glicentin, GLP-1, and somatostatin
Results: Postprandial glucagon total areas-under-the-curve (AUCs) did not
differ between baseline (1735 pM x 240 min), or during liraglutide (1552
pM x 240 min; p=0.45 vs. baseline) or exenatide treatment (1663 pM per
240min; p=0.62 vs. baseline), respectively. Postprandial glucose incremen-
tal AUCs were similar on the experimental days; 1112 mM x 240 min at
baseline, 1082 mM x 240 min with liraglutide (p=0.18 vs. baseline) and
1235 mM x 240 min with exenatide (p=0.64 vs. baseline). Peak postpran-
dial concentrations of GIP increased significantly with liraglutide compared
with exenatide (p=0.0374) and baseline (p=0.0421). Liraglutide significant-
ly suppressed peak postprandial GLP-1 compared with baseline (p=0.022).
Glicentin increased and somatostatin did not change on all experimental
days with no treatment-related differences (table)
Conclusion: Neither liraglutide nor exenatide suppressed postprandial glu-
cagon secretion or altered plasma glucose excursions when differences in
GE rates were prevented, suggesting that neither short nor long-acting GLP-
1RA´s act directly upon duodenally stimulated glucagon secretion in C-
peptide negative patients with T1D. All the gastrointestinal hormones in-
creased substantially, probably caused by rapid entry of nutrients to the gut.
Liraglutide significantly increased GIP and suppressed GLP-1 secretion

Clinical Trial Registration Number: NCT02584582
Disclosure: C.S. Frandsen: Grants; Novo Nordisk A/S. Honorarium;
Novo Nordisk A/S.
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Effect of exenatide after short-time intensive insulin therapy onmain-
tenance of 2-year drug-free remission in patients with newly diag-
nosed type 2 diabetes
X. Shi1, Y. Shi1, N. Chen1, M. Lin1, W. Su1, H. Zhang1, C. Liu1, H.
Song1, L. Wang1, W. Liu1, S. Yang2, X. Li1, Z. Li1, X. Li1;
1Department of Endocrinology and Diabetes, The First Affiliated
Hospital, Xiamen University, 2Xiamen Diabetes Institute, China.

Background and aims: Short-term intensive insulin (STII) therapy can
induce long term drug-free remission in newly diagnosed type 2 diabetes
mellitus (T2DM) patients, but more than half of them will suffer hyper-
glycemia relapse within 1-2 year. Whether glucagon-like peptide-1 recep-
tor agonist (GLP-1RA) following STII therapy will induce higher long-
term glycaemic remission is currently unknown. We did a randomised
controlled trial to assess the effect of STII+exenatide therapy, compared
with STII only, on maintenance of 2-year drug-free glycaemic remission
in newly diagnosed T2DM patients.
Materials and methods: 157 newly diagnosed T2DM patients were
screened in our university hospital. Of the 129 eligible patients (66 in
STII+exenatide group and 63 in STII only group), all received insulin
with an insulin pump for 2 weeks after the glycaemic remission target
was reached, then patients in STII+exenatide group was treated with
exenatide for 12 weeks further, and no further treatment for those in
STII only group. All patients were then instructed to continue diet and
physical exercise only. Systematic glycaemic monitoring (FPG and 2-h
postprandial plasma glucose tests) was conducted monthly during the
initial 3 months and at a 3-month interval thereafter. The primary endpoint
was maintenance of 2-year glycaemic remission after STII.
Results: Within 24-month duration of follow-up after STII therapy, 37
patients in STII+exenatide group and 22 patients in STII only group
sustained in glycaemic remission goal without any further anti-diabetic
medication. The overall cumulative probability of maintenance of 2-year
drug-free remission in the STII+exenatide group was 53.0±6.1%, which
was significantly higher than that of STII only group (31.8±5.9%) (log-rank
test: χ2=460.11, p< 0.001). Further analyses showed that during the first 12
weeks of follow-up (duration of exenatide treatment for STII+exenatide
group), 60 patients in STII+exenatide group and 37 patients in STII only
group sustained in glycaemic remission with the cumulative probabilities of
maintenance of drug-free remission of 90.9±3.5% for the STII+exenatide
group and 60.3±6.2% for the STII only group (log-rank test: χ2=343.92, p<
0.001); while during the remaining period of follow-up, the cumulative
probabilities of maintenance of drug-free remission were not statistically
significant between the two groups (log-rank test: χ2=0.063, P =0.802).
Conclusion: As compared to STII only therapy, sequential exenatide ther-
apy for 12 weeks can induce significantly higher maintenance of overall 2-
year drug-free glycaemic remission. However, the protective effect of
exenatide on glycaemia control, body fat reduction and maintenance of
glycaemic remission disappeared upon cessation of exenatide treatment.
Clinical Trial Registration Number: NCT01776788&ChiCTR-IPR-
15006298
Supported by: AstraZeneca China
Disclosure: X. Shi: None.
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Postprandial glycaemic outcomes of a fixed-ratio combination of in-
sulin glargine and lixisenatide in the LixiLan-L trial
J. Vidal1, F. Giorgino2, W. Stager3, E.V. Nikonova4, A. Vlajnic3, R.
Perfetti3, J. Meier5;
1Hospital Clinic of Barcelona, Spain, 2University of Bari Aldo Moro,
Italy, 3Sanofi, Bridgewater, 4Artech Information Systems, LLC,
Morristown, USA, 5Ruhr-University Bochum, Germany.

Background and aims: In patients with type 2 diabetes (T2D) inade-
quately controlled on basal insulin, the LixiLan-L trial demonstrated the
efficacy and safety of LixiLan (iGlarLixi), a novel titratable fixed-ratio
combination of insulin glargine 100U (iGlar) and lixisenatide (Lixi), com-
pared with iGlar alone, with up to two oral glucose-lowering drugs. By
itself, Lixi is a once-daily, prandial glucagon-like peptide-1 receptor ago-
nist with a predominant postprandial plasma glucose (PPG)-lowering ef-
fect brought about mainly by delaying gastric emptying. This mechanism
is complementary to the fasting plasma glucose-lowering effect of iGlar,
and, therefore, the combination of the two agents as iGlarLixi could po-
tentially lead to better glycaemic control compared with individual agents
in patients with T2D. Here we report an exploratory analysis of iGlarLixi
PPG outcomes from the LixiLan-L trial.
Materials and methods: LixiLan-L had a 6-week run-in when iGlar was
introduced or optimized; participants were then randomized to iGlarLixi
or iGlar. Post hoc analyses were performed to assess the percentage of
patients reaching PPG <7.8 (AACE target) or <10 mmol/L (ADA/EASD
target) at 0.5, 1 and 2 h after a standardized liquid meal at baseline and
Week 30, PPG 0-2 h area under the curve (AUC0-2h; after breakfast
liquid meal) change at Week 30 (end of treatment), and 7-point self-mon-
itored plasma glucose (SMPG) at selected times. P-values were calculated
between treatment groups for all parameters analysed.
Results: At Week 30, the percentage of patients with PPG <7.8 mmol/L
and <10 mmol/L at 0.5, 1 and 2 h post standardized liquid meal (Table)
was greater in the iGlarLixi group versus the iGlar group; this difference
was greatest at later time points post-meal. Compared with iGlar, treat-
ment with iGlarLixi also resulted in a significantly greater reduction in
PPG AUC0-2h (Figure). SMPG profiles at time points after three daily
meals showed larger percentages of iGlarLixi patients at the PPG targets
compared with iGlar, with the difference decreasing post-dinner (Table).
Conclusion: In patients with T2D uncontrolled with basal insulin in
LixiLan-L, iGlarLixi demonstrated greater postprandial glycaemic con-
trol compared with iGlar, with consistently more patients reaching PPG
targets after all meals throughout the day.
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Clinical Trial Registration Number: NCT02058160
Supported by: Sanofi
Diclosure: J. Vidal: None.
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Insulin glargine/lixisenatide fixed ratio combination improves
glycaemic variability in type 2 diabetes
R. Aronson1, G. Umpierrez2, W. Stager3, B. Kovatchev4;
1LMC Endocrinology Centres, Toronto, Canada, 2Emory University,
Atlanta, 3Sanofi US, Inc., Bridgewater, 4University of Virginia Health
System, Charlottesville, USA.

Background and aims: iGlarLixi is a once-daily titratable, single injec-
tion of a fixed-ratio combination of insulin glargine 100 U/mL (Gla-100)
and lixisenatide, and is in development for the treatment of type 2
diabetes.
Materials and methods: This post-hoc analysis compared glycemic var-
iability (GV) as measured by the high blood-glucose index (HBGI) and
area under the curve (AUC) of patient self-monitored plasma glucose
(SMPG) 7-point profile data from the Phase 3, 30-week LixiLan-O trial
comparing iGlarLixi, Gla-100, and lixisenatide in 1,170 patients uncon-
trolled on metformin ± 1 other oral antidiabetes drug [OAD], and the
LixiLan-L trial comparing iGlarLixi with Gla-100 in 736 patients uncon-
trolled on basal insulin ± 1 or 2 OADs. In both trials, only metformin was
continued upon study initiation and dosing was either optimized up to
2,000 mg/day or stabilized ≥ 1,500mg/day.
Results: Compared with Gla-100 or lixisenatide alone, iGlarLixi resulted
in a statistically significant improvement in GV profiles as indicated by
the HBGI and AUC metrics (see Table), without a clinically significant
change in the low blood-glucose index as a proxy for hypoglycemia
(remaining < 1.0 for all). In addition, statistically significant mean
blood-glucose level reductions were achieved.
Conclusion: In conclusion, iGlarLixi demonstrated a cumulative de-
crease in GV, greater than each of its components (Gla-100 and
lixisenatide), in both the LixiLan-O and LixiLan-L trials.

Clinical Trial Registration Number: NCT02058160 / NCT02058147
Supported by: Study funding and editorial support provided by Sanofi US,
Inc.
Disclosure: R. Aronson: Employment/Consultancy; Novo Nordisk,
Janssen, Sanofi US, Inc., Medtronic, AstraZeneca. Grants; Becton
Dickinson, Sanofi US, Inc., Merck, Janssen, Medtronic, AstraZeneca,
Novo Nordisk, Eli Lilly, Quintiles, ICON, Lexicon, Dexcom, PDD,
GSK, Genkyotex, Parexel, Covance, Pfizer, Inventiv Health, Abbvie.
Other; unrestricted grants from Sanofi, Inc.
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Patient-reported outcomes with once weekly dulaglutide versus pla-
cebo, both in combination with once daily insulin glargine (+/- met-
formin) in type 2 diabetes (AWARD-9)
M. Yu1, K. Van Brunt2, Z. Milicevic3, O. Varnado4, K. Boye4;
1Eli Lilly and Company, Toronto, Canada, 2Eli Lilly and Company,
Windlesham, UK, 3Eli Lilly and Company, Vienna, Austria, 4Eli Lilly
and Company, Indianapolis, USA.

Background and aims: This was a 28-week (wk), randomised,
double-blind study that compared once weekly injection of
dulaglutide (DU) 1.5 mg to placebo (PL), both added to titrated once
daily insulin glargine (±metformin) in patients with type 2 diabetes
and inadequate glycaemic control (HbA1c ≥7% [53 mmol/mol] and
≤10.5% [91 mmol/mol). Patient reported outcomes (PRO) were
assessed as an exploratory objective to further understand patients’
physical, psychological, and social aspects of well-being as well as
patient experience with injection device.
Materials and methods: Patients (N = 300; mean baseline [BL] char-

acteristics: age 60.4 y; HbA1c 8.4% [68 mmol]; BMI 32.7 kg/m2;

glargine dose 39 U [0.42 U/kg]) were randomised (1:1) to DU 1.5

mg, or PL; glargine was titrated to fasting plasma glucose target (71 to

99 mg/dl [3.9 to 5.5 mmol/l]). Impact of Weight on Self-Perceptions

(IW-SP), EQ-5D-5L, 18-item Diabetes Health Profile (DHP-18), and

Medication Device Delivery Assessment (MDDAB) for the DU Single

Use Pen (SUP) and glargine delivery device were administered at

baseline and 28 wks; and 6 wks or 12 wks for some PRO instruments.

A mixed model for repeated measures was used to analyse change

from baseline scores.
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Results: DU resulted in significantly (P<0.001) greater reductions than
PL in HbA1c and fasting serum glucose; body weight decreased with DU
and increased with PL (P <0.001). Hypoglycaemia events were similar
between groups, and nausea and diarrhoea were more common with DU
vs PL. Improvement observed with DU for the IW-SP Transformed Total
Score at 28 wks was significantly better compared to PL (LSM difference
6.06; P=0.019). There were no significant overall between-treatment dif-
ferences in quality of life as measured by EQ-5D-5L change from baseline
at 28 wks. There were no significant between-treatment differences in
changes from baseline at 28 wks in the Barriers to Activities or
Psychological Distress Domains of the DHP-18. Improvement with DU
in the DHP-18 Disinhibited Eating Domain Transformed Score was sig-
nificantly better compared to PL at 28 wks (LSM difference -4.50 ;
P=0.017). For all patients, 95% of patients reported that overall, the
SUP was “Easy” or “Very Easy” to use at 28 wks. Device features scores
showed the majority of patients liked the SUP features, with the 3 highest
rated items relating specifically to features of the needle (not having to
touch the needle, not having to attach the needle, the automatic insertion).
The majority of patients (~90%) “Agreed” or “Strongly Agreed” that they
were satisfied with the overall SUP injection experience at 28 wks.
Conclusion: DU-treated patients had greater improvements in
weight-related quality of life measures compared to PL-treated.
These PRO results were consistent with clinical results given signif-
icant weight reduction observed for DU compared to weight gain for
PL. Having favourable weight-related PRO results can be viewed as
beneficial when evaluating treatment options. Results from the
MDDAB indicated overall satisfaction with the DU SUP injection
experience, which may be an important factor for some patients
when initiating injectable therapy.
Clinical Trial Registration Number: NCT02152371
Disclosure: M. Yu: Employment/Consultancy; Eli Lilly and Company.
Stock/Shareholding; Eli Lilly and Company.
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Outcomes of LixiLan, a fixed-ratio combination of insulin glargine/
lixisenatide, versus insulin glargine and lixisenatide by baseline char-
acteristics: LixiLan-O trial
B. Guerci1, M. Davies2, L.A. Leiter3, G. Grunberger4, F. Ampudia-
Blasco5, C. Yu6, W. Stager6, E. Niemoeller7, E. Souhami8, J.
Rosenstock9, LixiLan-O trial investigators;
1Brabois Adult Hospital, Vandœuvre-lès-Nancy, France, 2University of
Leicester, UK, 3University of Toronto, Canada, 4Grunberger Diabetes
Institute, Bloomfield Hills, USA, 5Hospital Clínico Universitario de
Valencia, Valencia, Spain, 6Sanofi, Bridgewater, USA, 7Sanofi,
Frankfurt, Germany, 8Sanofi, Paris, France, 9Dallas Diabetes and
Endocrine Center at Medical City, USA.

Background and aims: LixiLan-O was an open-label trial comparing
the efficacy and safety of LixiLan (iGlarLixi), a novel titratable
fixed-ratio combination of insulin glargine 100U (iGlar) plus
lixisenatide (Lixi), with iGlar alone and Lixi alone over 30 weeks
in patients with type 2 diabetes (T2D) inadequately controlled on
metformin ± a second oral glucose-lowering drug.
Materials and methods: In this exploratory analysis, participants were
split according to baseline characteristics: HbA1c <8%, ≥8%; duration of
T2D <7, ≥7 years; and BMI <30, ≥30 kg/m2.
Results: iGlarLixi was shown to be consistently effective in all sub-
groups, including those with defined obesity and high HbA1c
(Table). Glycaemic control was consistently improved with
iGlarLixi, with more responders in all subgroups compared with
the iGlar or Lixi component subgroups. There was no increase in
the incidence of hypoglycaemia in the iGlarLixi versus the iGlar
groups, despite better glycaemic control.
Conclusion: iGlarLixi consistently improved glycaemic control
compared with iGlar and Lixi , wi thout an increase in

hypoglycaemic risk compared with iGlar in all subpopulations test-
ed, and results were consistent with those obtained for the total
LixiLan-O cohort population.

Clinical Trial Registration Number: NCT02058147
Supported by: Sanofi
Disclosure: B. Guerci: Employment/Consultancy; Sanofi, Eli Lilly,
NovoNordisk, Novartis, GSK, MSD, Boehringer Ingelheim,
AstraZeneca, Abbott, Medtronic, Roche Diagnostics. Grants;
Medtronic, Vitalaire, Sanofi, Eli Lilly, Novo Nordisk. Other; Sanofi, Eli
Lilly, NovoNordisk, GSK, BMS, AstraZeneca,Medtronic, Abbott, Roche
Diagnostics, MSD, Novartis, Janssen, Boehringer Ingelheim.

805
Clinical impact of LixiLan, a fixed-ratio combination of insulin
glargine plus lixisenatide in type 2 diabetes inadequately controlled
on oral agents: LixiLan-O trial
J. Rosenstock1, R. Aronson2, M. Hanefeld3, P. Piatti4, P. Serusclat5, X.
Cheng6, T. Zhou7, E. Niemoeller8, E. Souhami9, G. Grunberger10, M.
Davies11, LixiLan-O trial investigators;
1Dallas Diabetes and Endocrine Center at Medical City, Dallas, USA,
2LMC Diabetes & Endocrinology, Toronto, Canada, 3Center for
Clinical Studies, GWT-TUD GmbH, Dresden, Germany, 4Unità
Operativa di Medicina Generale a Indirizzo Diabetologico ed
Endocrino-Metabolico, Ospedale San Raffaele, Milan, Italy, 5Groupe
Hospitalier Mutualiste Les Portes du Sud, Vénissieux, France, 6Sanofi
R&D, Bejing, China, 7Sanofi, Bridgewater, USA, 8Sanofi, Frankfurt,
Germany, 9Sanofi, Paris, France, 10Grunberger Diabetes Institute,
Bloomfield Hills, USA, 11University of Leicester, UK.

Background and aims: The efficacy and safety of LixiLan
(iGlarLixi), a novel titratable fixed-ratio combination of insulin
glargine 100U (iGlar) with lixisenatide (Lixi), was compared with
both components separately (iGlar and Lixi) in patients with type 2
diabetes inadequately controlled on metformin (Met) ± a second oral
glucose-lowering drug.
Materials and methods:After a 4-week run-in to optimize Met and stop
other oral antidiabetic drugs, participants (N=1170) with mean diabetes
duration ~9 years and BMI ~32 kg/m2 were randomized (2:2:1) to once-
daily iGlarLixi or iGlar titrated to maintain fasting plasma glucose 4.4-5.6
mmol/L (maximum 60 U/day for both groups), or Lixi (10 μg then 20 μg
maintenance dose), continuing with Met for 30 weeks.
Results: iGlarLixi showed greater reductions in HbA1c from baseline
(8.1%) versus iGlar and Lixi (-1.6%, -1.3% and -0.9%, respectively;
p<0.0001), reaching mean HbA1c levels of 6.5%, 6.8% and 7.3%, re-
spectively, at Week 30 (Table). More patients reached target HbA1c <7%
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with iGlarLixi (74%) vs iGlar (59%) or Lixi (33%). Mean body weight
increased with iGlar (+1.1 kg), and decreased with iGlarLixi (-0.3 kg;
difference 1.4 kg, p<0.0001) and Lixi (-2.3 kg). Documented (≤3.9
mmol/L) symptomatic hypoglycaemia was similar with iGlarLixi (1.4
events/year; E/Y) and iGlar (1.2 E/Y), but lower with Lixi (0.3 E/Y).
iGlarLixi improved postprandial glycaemic control versus iGlar, and
demonstrated considerably fewer nausea and vomiting events than Lixi.
Conclusion: iGlarLixi meaningfully improved glycaemic control with no
weight gain and without increase in hypoglycaemic risk compared with
iGlar, andwith low levels of gastrointestinal side effects comparedwith Lixi.

Clinical Trial Registration Number: NCT02058147
Supported by: Sanofi
Disclosure: J. Rosenstock: Employment/Consultancy; Merck, Sanofi,
Novo Nordisk, Eli Lilly, MannKind, GlaxoSmithKline, Takeda,
Daiichi-Sankyo, Novartis, Roche, Boehringer Ingelheim, Janssen,
Lexicon, Intarcia. Grants; Merck, Pfizer, Sanofi, Novo Nordisk, Eli
Lilly, GlaxoSmithKline, Takeda, Novartis, AstraZeneca, Janssen,
Daiichi-Sankyo, MannKind, Bristol-Myers Squibb, Boehringer
Ingelheim, Lexicon, Intarcia.
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Effects of the GLP-1 analogue liraglutide on ectopic fat distribution
and sex hormones in women with PCOS: a randomised, clinical trial
S. Frøssing1,2, M. Nylander3,2, C. Kistorp1,2, S.O. Skouby3,2, J. Faber1,2;
1Internal Medicine, Endocrine Unit, Herlev University Hospital,
2University of Copenhagen, 3Gynecology and Obstetrics, Herlev
University Hospital, Copenhagen, Denmark.

Background and aims: Polycystic ovary syndrome (PCOS) is associated
with insulin resistance, abdominal obesity and high prevalence of non-
alcoholic fatty liver disease (NAFLD), and consequently a markedly in-
creased risk of type 2 diabetes. Treatment options are limited, why we
investigated the impact of the GLP-1 analogue Liraglutide on ectopic fat,
free testosterone and insulin resistance in women with PCOS.
Materials and methods: A total of 67 women with PCOS according to
the Rotterdam criteria were randomized 2:1 to 1.8 mg Liraglutide or
placebo daily for 26 weeks. Diabetes mellitus was exclusion criterion
and the participants received no hormonal or anti-diabetic medication.
Liver fat percent was determined by 1H MR Spectroscopy measuring
triglyceride content in a 1.1 cm3 in the right liver lope. Visceral (VAT)
and subcutaneous fat (SAT) were measured with MR Imaging in a 1 cm
thick transverse slice at the L3-level. By DXA scan (Whole body fan
mode, Discovery Hologic) the body was divided into two compartments:
fat mass and lean mass (including bone mineral density). Blood pressure
and heart rate were measured three times in the sitting position. HOMA2-
IR was calculated from fasting plasma glucose and insulin. Total testos-
terone was analyzed with mass spectroscopy. The SAS proc mixed pro-
cedure with merged groups at baseline was used for statistical analyses.
Results: Mean (SD) age was 29.7 year (6.16), weight 92.0 kg (13.9),
waist circumference 101.5 cm (9.9), BMI 32.9 kg/m2 (4.6), HOMAR2-
IR 2.6 (1.2), median (SD) free testosterone 0.0266 nmol/L (0.017). At
baseline 26.9% of the PCOS cohort had NAFLD defined as >5% liver fat.
Liraglutide treatment vs. placebo reduced prevalence of NAFLD to 8.1%
and 30%, respectively (P=0.009). Liraglutide vs. placebo treatment result-
ed in a reduction of 5.6% in weight (P=<0.001), 17% in VAT (P=0.007),
10% in SAT (P=1.0142), 19% in free testosterone (P=0.058), an increase
of 19% in SHBG (sex hormone-binding globulin) (P=0.033) and 6.5% in
heart rate (P=0.01). The following did not change: HOMA2-IR, DXA fat
percent, LDL cholesterol, triglycerides or blood pressure.
Conclusion: Liraglutide seems as an attractive treatment option in PCOS,
reducing ectopic fat in the liver and thus prevalence of NAFLD to one-third,
as well as both visceral and subcutaneous fat, with anweight loss of 5,6% in
26 weeks. Further, a reduction in hyperandrogenism was demonstrated.
Clinical Trial Registration Number: NCT02073929
Supported by: Herlev Hospital Research Foundation, Unrestricted grant
Novo Nordisk A/S
Disclosure: S. Frøssing: Grants; Herlev Hospital Research Foundation,
Novo Nordisk A/S.

807
The effect of one-year treatment with a glucagon-like peptide-1 re-
ceptor agonist on NAFLD in women with prior gestational diabetes
L. Vedtofte1, E. Bahne1, S. Foghsgaard1,2, C. Andreasen1, C.
Strandberg3, T. Buhl4, L.K. Christiansen1, J.J. Holst2, J.A. Svare5, T.D.
Clausen6, E.R. Mathiesen7, P. Damm8, L.L. Gluud1, F.K. Knop1,2, T.
Vilsbøll1;
1Medical Department C, Gentofte Hospital, Hellerup, 2Faculty of Health
and Medical Sciences, NNF Center for Basic Metabolic Research,
Copenhagen, 3Department of Radiology, 4Department of Nuclear
Medicine, Gentofte Hospital, Hellerup, 5Department of Obstetrics and
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Gynaecology, Herlev Hospital, 6Department of Gynaecology and
Obstetrics, Nordsjællands Hospital, Hillerød, 7Department of Obstetrics
and Gynaecology, 8Department of Obstetrics, Center for Pregnant
Women with Diabetes, Copenhagen, Denmark.

Background and aims: Prior gestational diabetes mellitus (GDM) is
associated with an increased risk of non-alcoholic fatty liver disease
(NAFLD). This study evaluates the effect of one-year treatment with
liraglutide on NAFLD in non-diabetic women with prior GDM.
Materials and methods: Non-diabetic women with prior GDM (n=82,
age (mean±standard deviation): 38±5 years, body weight: 88±16 kg,
BMI: 32±5 kg/m2) participating in a randomised, double-blinded,
placebo-controlled trial evaluating liraglutide 1.8 mg subcutaneously
once-daily (n=37) vs placebo (n=45) underwent abdominal ultrasound
scanning to diagnose NAFLD at baseline and after one year. A subgroup
(n=60) also underwent transient elastography scanning (FibroScan®) with
assessment of intrahepatic fat by controlled attenuation parameter (CAP)
at baseline and after one year (CAP: 266±48 dB/m).
Results: None of the participants had elevated liver blood tests or
cirrhosis at baseline. Based on the abdominal ultrasound and
elastography scanning, 18 women had NAFLD at baseline. Eleven
women (13%) developed NAFLD during the one-year follow-up.
Eight women had NAFLD at baseline, but not after one year. These
women had lower alanine aminotransferase levels at the end of follow-
up compared to baseline (p=0.042). None of the remaining patient
characteristics were associated with resolution of NAFLD. Liraglutide
had no effect on the prevention, development or resolution of NAFLD
(p=NS), but significantly reduced intrahepatic fat assessed by CAP
compared to placebo (-35±52 vs -5±52 dB/m, p=0.003). Liraglutide
reduced body weight (4.7±5.2 vs 1.4±5.5 kg, p=0.007), but this effect
was not associated with CAP values or resolution of NAFLD in mul-
tivariate analyses.
Conclusion: This one-year trial found no effect of liraglutide on the
presence of NAFLD in women with prior GDM but a significant greater
weight loss and reduced steatosis as measured by CAP was observed in
women treated with liraglutide compared to placebo.
Clinical Trial Registration Number: 2012-001371-37
Supported by: Investigator-initiated grant fromNovo Nordisk, A.PMøller
Foundation
Disclosure: L. Vedtofte: Grants; Unrestricted investigator-initiated grant
from Novo Nordisk, A.P. Møller Fonden.

808
Intervention with a glucagon-like peptide-1 receptor agonist im-
proves glycaemic control in women with prior gestational diabetes:
a randomised, placebo-controlled trial
S. Foghsgaard1,2, L. Vedtofte1, E. Bahne3, C. Andreasen4, E.R.
Mathiesen5, J.A. Svare6, L.K. Christiansen1, J.J. Holst2, T.D. Clausen7,
P. Damm8, F.K. Knop1, T. Vilsbøll1;
1Center for Diabetes Research, Gentofte Hospital, University of
Copenhagen, 2NNF Center for Basic Metabolic Research, Section for
Translational Metabolic Physiology, Faculty of Health and Medical
Sciences, 3Center for Diabetes Reseach, Gentofte Hospital, University of
Copenhagen, 4Center for Diabetes Research, Gentofte Hospital, University
of Copenhagen, Charlottenlund, 5Center for Pregnant Women with
Diabetes, Department of Endocrinology, Rigshospitalet, University of
Copenhagen, 6Department of Gynaecology and Obstetrics, Herlev
Hospital, University of Copenhagen, 7Department of Gynaecology and
Obstetrics, Nordsjællands Hospital, University of Copenhagen, Hillerød,
8Center for Pregnant Women with Diabetes, Department of Obstetrics,
Rigshospitalet, University of Copenhagen, Denmark.

Background and aims: Women with prior gestational diabetes mellitus
(GDM) are at high risk of developing type 2 diabetes and constitutes an

opportunity for studying the early stages of the disease as well as thera-
peutic modulation of a high-risk condition.
Materials and methods:Overweight, non-diabetic women with prior
GDM were randomised to the GLP-1RA liraglutide 1.8 mg subcu-
taneously once-daily for one year (n=49; age: 37.8±5.1 (mean±SD)
years; bodyweight (BW): 90.4±19.1 kg; body mass index (BMI):
32.4±5.6 kg/m2; fasting plasma glucose (FPG): 5.5±0.5 mol/l;
HbA1c: 32.8±4.2 mmol/mol; time since index pregnancy: 5.3±2.6
years) or placebo (n=55; age: 38.1±4.9 years; BW: 86.2±10.7 kg;
BMI: 31.0±3.1 kg/m2; FPG: 5.4±0.4 mmol/l; HbA1c: 32.1±4.0
mmol/mol; time since index pregnancy: 4.9±2.5 years). At baseline,
all parameters were similar in the two groups. The women
underwent a 4-hour 75g oral glucose tolerance test (OGTT) at base-
line and after one year (n=83). In addition, after one year, the
liraglutide group underwent a second OGTT following one week’s
wash-out of liraglutide (n=40). The primary endpoint was defined as
the change in glucose tolerance (total area under the curve (tAUC)
for plasma glucose during OGTT) after one year’s intervention.
Results: Glucose tolerance (tAUC) was similar in the two groups at
baseline 1,706±202 vs 1,696±212 mmol/l × min (mean±SD), p=0.75)
and was improved in the liraglutide group compared to the placebo group
at one year (1,477±217 vs 1,691±253 mmol/l × min, p<0.0001). This
difference was not sustained after one week’s wash-out of liraglutide
1,712±284 vs 1,691±253 mmol/l × min, p=0.76). Accordingly, at one
year the glucose tolerance (tAUC) (-218±190 mmol/l × min, p<0.0001)
improved during treatment in comparison to placebo. Improvements dur-
ing treatment were also observed for BW (-4.9±5.5 vs -1.3±5.5 kg,
p=0.002); FPG (-0.4±0.4 vs -0.03±0.4 mmol/l, p<0.001) and HbA1c (-
2.9±5.9 vs 0.2±6.2 mmol/mol, p=0.041) in comparison to placebo. For
FPG, the difference was not sustained after one week’s wash-out of
liraglutide (-0.0±0.4 mmol/l p=0.96).
Conclusion: Treatment with the GLP-1RA liraglutide in women with
prior GDM improved glucose tolerance, BW, FPG and HbA1c compared
to placebo, but the effects on FPG and glucose tolerance were not
sustained after one week’s wash-out of liraglutide.
Clinical Trial Registration Number: 2012-001371-37
Supported by: Novo Nordisk Foundation (investigator-initiated), Danish
Diabetes Academy
Disclosure: S. Foghsgaard: None.

809
Treatment attributes of GLP-1 receptor agonists important to injec-
tion-naïve patients with type 2 diabetes: a multi-national preference
study
S. Chen1, L. Qin1, E. Flood2, B. Romero2, M. de la Cruz2, A. Shaunik1,
C. Alvarez3, S. Grandy1;
1AstraZeneca, Gaithersburg, 2ICON plc, Gaithersburg, 3ICON plc, San
Diego, USA.

Background and aims: GLP-1RAs are a growing class of drugs for
T2DM treatment that differ in efficacy, side effects (SEs), and other attri-
butes. Understanding patient preferences for treatment can help inform
the development of future treatments and increase patient acceptance,
thereby improving adherence and health outcomes. The study objective
was to assess the importance of treatment-related attributes in influencing
preferences for GLP-1RAs among injection-naïve patients with T2DM in
Brazil, China, Germany, Japan, and the UK.
Materials and methods: T2DM patients, who were naïve to inject-
able treatments and currently on oral treatments, were recruited
through market research panels and completed a web-based, discrete
choice experiment survey in local languages that elicited choices
between hypothetical, blinded treatment profiles reflecting attributes
for GLP-1RAs, including exenatide QW and liraglutide QD. Eight
attributes were included in the survey: efficacy (improvement in
A1c), common GLP-1 RA SEs (GI-related SEs and injection site
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nodules), injection device size, needle size, need for titration, re-
quired injection preparation (associated with vial/syringe, single-
use pen, multi-use pen or auto-injector), evidence of long-term effi-
cacy/safety, and dosing frequency (daily or weekly). Odds ratios
(OR) and 95% CIs were calculated using a conditional logit model
to indicate likelihood of choosing a treatment with a given attribute
level versus a reference attribute level.
Results: 1,482 patients with a mean age of 56 years completed the
survey; 68% were male. Mean time since diagnosis was 7.0 years.
Pooled and country specific analysis revealed that SEs, efficacy,
and dosing frequency were the three most important attributes to
patient preference, while needle size, device size, and required
injection preparation were the least important. The impact and
ranking of these attributes varied by country. Odds ratios compar-
ing different attribute levels were shown in Table 1. Needle size
was not a significant attribute for all countries; preparation was not
significant for 4 of 5 countries. Pooled data showed that patients
favored a profile of GLP-1RA approximating exenatide QW vs a
profile approximating liraglutide QD (Overall OR 3.36; p<.001),
with 77.0% of the sample preferring the profile approximating
exenatide QW. When examined by country, preference was highest
among the German sample (OR 4.93) and lowest among the
Chinese sample (OR 1.60).
Conclusion: The most influential drivers of treatment preferences were
SEs, efficacy, and dosing frequency among injection-naïve T2DM pa-
tients across all countries. Preference elicitation can promote patient-
centered care as well as inform new generations of T2DM treatments,
which can lead to improved patient medication acceptance, adherence,
and patient health outcomes.

Disclosure:S. Chen: None.

810
Higher adherence and persistence observed in patients with type 2
diabetes treated with dulaglutide compared to exenatide once weekly
or liraglutide
L. Fernández Landó1, C. Alatorre1, K. Brown1, R. Mody1, L.
Montejano2, P. Juneau2, A. Huang2, M. Yu3;
1Lilly USA, LLC., Indianapolis, 2Truven Health Analytics, Ann Arbor,
USA, 3Eli Lilly Canada LLC, Totonto, Canada.

Background and aims: There is limited real-world evidence on compara-
tive adherence among the glucagon-like peptide-1 receptor agonists (GLP-1
RAs), including once-weekly dulaglutide.This retrospective observational
study compared adherence and persistence over a 6-month follow-up period
on a propensity-matched sample of patients who were treated with
dulaglutide vs. exenatide once weekly, and with dulaglutide vs. liraglutide.

Materials and methods: The study utilized Early View data from a
health research database to identify patients newly initiating GLP-1
RAs between November 2014 and April 2015. Index treatment was
identified in hierarchical order (dulaglutide, albiglutide, exenatide
once weekly, exenatide twice-a-day, liraglutide) with no index drug
claim in the 6-month pre-index period. Patients who were ≥18
years old, had ≥1 claim with a type 2 diabetes diagnosis, and
had continuous enrolment 6 months pre- and post-index were
included.
Results: The initial cohorts included 2470 patients for dulaglutide, 5022
for exenatide once weekly and 8705 for liraglutide. After adjustment, the
matched dulaglutide-exenatide once-weekly cohort had 2414 patients per
arm and the matched dulaglutide-liraglutide cohort had 2037. There were
no significant differences in baseline characteristics (age, gender, Deyo
Charlson Comorbidity Index).
Conclusion: Results showed that patients on dulaglutide had higher med-
ication adherence, were more persistent, and had lower discontinuation
compared to patients on either exenatide once weekly or liraglutide.

Disclosure: L. Fernández Landó: Employment/Consultancy; Eli Lilly
and Company. Stock/Shareholding; Eli Lilly and Company.

811
Treatment and dosing patterns among patients with type 2 diabetes
initiating glucagon-like peptide-1 receptor agonists (GLP-1 RAs) in
Europe
K. Norrbacka1, V. Divino2, M. DeKoven2, K.S. Boye3;
1Eli Lilly, Helsinki, Finland, 2IMS Health, Fairfax, 3Eli Lilly,
Indianapolis, USA.

Background and aims: Several new GLP-1 RA therapies have been
introduced in the past several years. This study evaluated recent real-
world (RW) treatment patterns and average daily dose (ADD) among
patients initiating GLP-1 RAs.
Materials and methods: Adult T2D patients initiating exenatide twice
daily (exBID), liraglutide once daily (LIRA), exenatide once weekly
(exQW) or lixisenatide once daily (LIXI) during 2013 were identified
using retail pharmacy data from the IMS LifeLink™ longitudinal pre-
scriptions (LRx) databases in Belgium (BE), France (FR), Germany
(GE) and Netherlands (NE) (Notes: LIXI was removed from the
German market in 4/2014. The liraglutide product indicated for weight
management was specifically excluded from this study). The date of ini-
tiation was termed the “index date” and eligible patients had ≥180 days
pre-index (with ≥1 OAM and no GLP-1 RA therapy used) and ≥360 days
post-index of continuous patient and data stability. LIRA and exBID have
variable maintenance dosing (LIRA: 1.2 or 1.8mg daily; exBID: 5 or
10μg twice daily). Treatment modifications and persistence on the index
therapywere evaluated at 1-year post-index and over the available follow-
up. Treatment modifications included discontinuation (gap between two
prescriptions >2x the expected duration), switch and augmentation (i.e.,
new therapy add-on), and additionally for LIRA and exBID, off-label up-
titration and down-titration. Kaplan-Meier (KM) survival curves evaluat-
ed time to stopping (first of discontinuation or switch) the index therapy.

Diabetologia (2016) 59 (Suppl 1):S1–S581 S387



ADD (and average weekly dosage [AWD] for exQW) of the index ther-
apy was evaluated over the follow-up while persistent. Results for treat-
ment cohorts with N>100 are reported.
Results: The final study sample comprised 17,512 LIRA, 4,145 exBID,
1,157 exQW and 1,731 LIXI patients (across therapy cohorts: 45-55%
male, mean age 57.1-62.9 years, mean follow-up 25.3-30.7 months).
Proportionwith a first treatment modification by 1-year post-index ranged
from 60-81% for LIRA, 87-88% for exBID, 53-73% for exQW and was
97% for LIXI. Proportion persistent at 1-year post-index ranged from 29-
61% for LIRA, 29-44% for exBID, 33-51% for exQW and was 4% for
LIXI. Over the available follow-up, mean persistencemonths ranged from
9.4-16.4 for LIRA, 9.2-13.3 for exBID, 9.8-14.4 for exQW and was 5.0
months for LIXI. In the KM analyses, median length of therapy ranged
from 129 (GE LIXI) to 566 (NE LIRA) days. Mean ADD ranged from
1.4-1.7 milligrams (mg) for LIRA, 18.7-18.9 micrograms (μg) for exBID
and was 19.7μg for LIXI. Mean AWD ranged from 2.1-2.2mg for exQW.
Conclusion: Persistence and appropriately titrating therapy are clinically
important to achieve glycemic goals in T2DM. Our results suggest differ-
ences exist between patients initiating different GLP-1 RA therapies. Our
RW findings suggest that on average, many LIRA and exBID patients are
using and benefiting from the higher dose.

Supported by: Eli Lilly
Disclosure:K. Norrbacka: None.

812
Health service utilisation and costs of treatment with either exenatide
twice daily or basal insulin for patients with type 2 diabetes: a retro-
spective UK study
C.L. Morgan1, S. Jenkins-Jones1, C.J. Currie1, E.R. Berni1, S.E.
Holden1, Q. Qiao2;
1Epidemiology, Pharmatelligence, Cardiff, UK, 2Global Medical Affairs,
Astra Zeneca, Mölndal, Sweden.

Background and aims: Type 2 diabetes (T2DM) is a major health prob-
lem that places increasing demands on healthcare systems. Alternate ther-
apy regimens are associated with different patterns of adherence, adverse
events andmechanisms of action which may impact upon resource use. In
this study we estimated resource use following initiation with exenatide
twice daily (EBID), compared to basal insulin.
Materials and methods: Retrospective data were extracted from the
Clinical Practice Research Datalink (CPRD); a data resource comprising
approximately 10% of all patients registered in primary care practices in
the United Kingdom. Analysis was restricted to those practices which
were part of the CPRD linkage scheme which allowed access to corre-
sponding hospital and mortality data. Patients with T2DM who were
naïve to injectable therapies, were selected if they initiated EBID between
2009-2014. Comparison subjects initiated basal insulin-based regimens
during the same period. Three analyses were performed: all subjects,
subjects matched by propensity score and subjects matched directly.
Patients were followed from therapy initiation until end of therapy (de-
fined as 90 days after the last prescription). Primary care contacts, inpa-
tient admissions, glucose lowering drugs and associated costs were

compared using adjusted rate ratios (aRRs) estimated from a Poisson
regression model accounting for age, gender, baseline HbA1c, weight,
and underlying morbidity. Costs were based on standard UK healthcare
costing tariffs at 2013-2014 prices.
Results: Overall, 2,180 patients were prescribed EBID and 8,723 were
prescribed basal insulin. 1,438 patients were included in each arm of the
propensity matched cohorts and 1,192 in the direct matched cohorts.
There were differences between the unmatched cohorts at baseline:
EBID patients were younger (mean years 56.6 years versus 64.8,
p<0.001), had lower HbA1c (mean 9.2% versus 9.7%, p <0.001) and
had higher BMI (mean 38.6 kg/m2 versus 30.0; p<0.001). Table 1 shows
the results from the propensity matched analysis. Compared with BI
based regimens, patients treated with EBID in had significantly lower
rates of primary care contacts and inpatient admissions, and consequently
lower care-related costs (Table 1). Costs for glucose lowering drugs were
higher but total healthcare costs were lower for EBID than for BI
(Table 1). Similar reductions in total costs for patients treated with
EBID were observed in the directly matched (0.886 (0.884-0.887) and
unmatched (0.808 (0.807- 0.809) analyses.
Conclusion: By comparison with BI based regimens, people treated with
EBID in the UK had reduced healthcare resource utilisation and reduced
total costs. Although the analysis adjusted for key covariates, the possi-
bility of residual confounding should be considered when interpreting
these results. Also this study did not account for non-glucose lowering
drug costs.

Supported by: Astra Zeneca
Disclosure: C.L. Morgan: Employment/Consultancy; Astra Zeneca.
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Effect of weight loss after laparoscopic sleeve gastrectomy in BECK
depression scale in diabetic and non-diabetic obese subjects: a 2 years
follow-up study
C. Verras1, A. Papazafiropoulou1, E. Fousteris1, G. Ayiomamitis2, A.
Angelidi1, S. Konitsiotis3, A. Evangelou3, D. Kiortsis3, A. Melidonis1;
1Diabetes Center, 22nd Surgical Department, Tzanio General Hospital,
Piraeus, 3Laboratory of Physiology, Medical School of University of
Ioannina, Greece.

Background and aims: Obesity has reached epidemic proportions in
most countries worldwide and is associated with an increased risk of
morbidity andmortality as well as with debilitating psychosocial burdens,
such as depression, low self-esteem and social bias. Laparoscopic sleeve
gastrectomy (LSG) is one of the bariatric surgical methods that have
showed favourable effect on the management of obesity. The aim of the
present study was to evaluate the effect of weight loss after LSG in BECK
depression scale in diabetic and non-diabetic obese subjects.
Materials and methods: 79 (36 males) morbidly obese subjects were re-
cruited [body mass index (BMI) ±standard deviation (±SD): 42.9±3.2 Kg/
m2, aged (±SD): 42.0±10.8 years], after informed consent, who were sched-
uled to undergo a LSG,from January 2012 to December 2014. Full clinical
examination, blood tests plus a standard questionnaire were documented for
all participants. Recruits were asked to complete a standard self-report ques-
tionnaire consisting of 21 multiple-choice items (BECK depression scale).
The same procedure was repeated at 12 and 24 months after LSG.
Results: At baseline, 25.3% (n=20) of study participants had diabetes,
50.6% (n=40) arterial hypertension, 54.4% (n=43) dyslipidemia and
54.4% (n=43) were current smokers. The results from the BECK depres-
sion scale are shown in table 1, where statistically significant amelioration
of depression was observed from baseline to the end of the study. It is
noteworthy that after 24 months there was no study participant with se-
vere depression. Changes in Beck scale were statistically significant be-
tween baseline and 24 months (P<0.001), and between 12 and 24 months
(p<0.001) after the LSG. BMI significantly changed from baseline to 12
months (30.2±3.5 Kg/m2) and to 24 months (28.5±2.7 Kg/m2) (P<0.001,
for both comparisons). At baseline, in the diabetic subgroup, 50% (n=10)
had minimal, 30% (n=6) mild, 10% (n=2) moderate, and 10% (n=2)
severe depression. After 12 months, 60% (n=12) of the diabetics had
minimal, 35% (n=7) mild, and 5% (n=1) moderate depression while after
24 months, 85% (n=17) had minimal, and 15% (n=3) mild depression. It
is noteworthy that after 24 months there was no study participant with
moderate or severe depression. Changes in Beck scale were statistically
significant between baseline and 24 months after LSG (P=0.08).
Conclusion: The results of the present study showed a favorable effect of
weight loss after LSG on BECK depression scale in diabetic and non-
diabetic obese subjects. However, longer longitudinal follow-up studies
are needed to comprehend the life time effects of the bariatric procedures.

Disclosure:C. Verras: None.
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The impact of depression, glycaemic control and in self-rated health
in type 1 diabetes
E. Lopez Gonzalez1, M. Ruiz Morosini1, S.A. Milrad1, A.B. Garcia1, S.
Houssay1, A. Luongo1, M.C. Varela1, C. Saragossi2, H. Kohl1, G. DM1
FRADYC1;
1Sociedad Argentina de Diabetes, 2Hospital de Clinicas, Buenos Aires,
Argentina.

Background and aims: Depression has been associated with negative
health outcomes related with diabetes such as poor glycemic control. To
evaluate the frequency of depression in T1DM and its relationship to
gender, habits and diabetic complications. To estimate the impact of de-
pression in glycemic control and in Self-Rated Health.
Materials and methods: Patients over 18 years old with known T1DM
attended by Argentineans doctors specialized in Diabetes were evaluated.
The evaluation included: laboratory, habits and pharmacological treat-
ment. Depression diagnosis: in patients with prior diagnosis and in those
with the Beck Depression Inventory (BDI) >9 points (Severe depression
BDI >30 point). Physical health were self-rated as excellent, very good,
good, fair, or poor. A1C<7% was consider good glycemic control.
Statistical analysis: Chi2, Student t, Spearman correlation, Multiple
Logistic Regression (CSS / Statistica).
Results: 507 patients were included (age: 40.6± 14.6 years), T1DM du-
ration: 17.4 ±12.0 years, Females: 55.1%, BMI 25.1±4.3 kg/m2; A1c 8.0
± 1.5%, Fasting blood glucose 147.1 ±69.1 (mg/dl) . We found over-
weight in 46.3% and obesity in 11.9% . 37.7%.of them made Physical
activity. Hypoglycemia was 67% in the last week and 13% had severe
hypoglycemia in the last year, 75.1% of the population was under inten-
sive diabetes therapy, external insulin pump in 8.6%, carbohydrate
counting was made in 62.1%. Depression was found in 39.3% (prior
diagnosis 4.7%, severe depression 15.9%). Diabetes management and
outcomes in depressed group: Age: 41.8± 14.4 years (p=0.08), Females:
63.8% (p <0.001), obesity in 15.8% (p<0.02), A1c 8.2 ± 1.6% (p<0.03),
Fasting blood glucose 155.3 ±69.3 (mg/dl) p <0.005), Intensive diabetes
therapy 69.3% (p <0.01), external insulin pump 7.9% (p=0.67), hypogly-
cemia 68.3% (p=0.59), severe hypoglycemia 18.3% (p=0.006), carbohy-
drate counting 51.4% (p<0.005), Self-reported SMBG frequency 3.2±1.4
times per day (p=0.22). Physical health: in normal: excellent 16.2%, very
good 64.5%, good, fair 18.4%, poor 0.9% and in depression excellent
6.1%, very good 35.8%, good, fair 44.2%, poor 13.9% (p<0.001). In
multivariate analysis, depression were associated with: female gender
(OR: 1.97, p<0.001) and coronary heart disease (OR:4.73, p<0.006)
Conclusion: Depression was a common occurrence in this sample of
T1DM individuals. We have found association with female gender and
coronary disease. Depression impact was found in poor or fair self-rated
health, in patients with worst glycemic control, and increases severe hypo-
glycemia. It would be necessary to screen for depression in this population.
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What is the course of depression symptoms in type 2 diabetes? Risk
factors and outcomes of 6-year depression trajectories using latent
curve growth analysis
S.R. Whitworth1, D.G. Bruce2, S.S. Starkstein3, T.M.E. Davis2, W.
Davis2, T. Skinner4, R.S. Bucks1;
1School of Psychology, 2School ofMedicine & Pharmacology, 3School of
Psychiatry & Clinical Neurosciences, The University of Western
Australia, Perth, 4School of Psychological & Clinical Sciences, Charles
Darwin University, Darwin, Australia.

Background and aims: Routine monitoring of depression in type 2 dia-
betes has been recommended, yet the longitudinal course of depression
symptoms in this population remains unclear. This study aimed to de-
scribe trajectories of depression symptom severity over 6-years, and to
identify predictors and outcomes of these trajectories.
Materials and methods: A community-dwelling cohort of 1,201 individ-
uals with type 2 diabetes were recruited to the Fremantle Diabetes Study-
Phase II (FDS2) from 2008-2011, and administered the PHQ-9 yearly for 6-
years to assess depression symptoms. Glycemic control (HbA1c), body
mass index (BMI), self-management behaviour and health-related quality
of life (HRQoL) were measured at baseline and at subsequent 2-year inter-
vals. Latent curve growth analysis was used to identify depression symp-
tom trajectories and associated diabetes outcomes, and logistic regression
models determined predictors of group membership.
Results: Three distinct trajectories of depression symptoms were identi-
fied: persistently low depression symptoms (No Depression Problem,
84.6%), a gradual worsening then slight improvement in symptoms
(Recurrent Depression - Low Start, 7.8%), and a pattern of gradually
improving symptoms which then relapsed (Recurrent Depression - High
Start, 7.6%). Younger age, being unmarried, a lifetime history of depres-
sion, and poorer mental and physical HRQoL, significantly predicted
membership of both depression groups. In turn, recurrent depression
was associated with significantly higher BMI and HbA1c over time.
Conclusion: A sub-set of individuals with type 2 diabetes are at high risk
of depression symptoms that remain recurrent over time. Regular screen-
ing for depression in primary care may better identify individuals at risk of
a later relapse/progression in symptoms. Younger individuals with a his-
tory of depression and low HRQoL may benefit most from early and
intensive depression treatment and ongoing follow-up to buffer the effect
of depression on long-term health outcomes.
Supported by: NHMRC Project Grant 513781
Disclosure:S.R. Whitworth: None.
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Daytime napping and the risk of metabolic diseases: dose-response
meta-analysis
Y. Tomohide, N. Shojima, T. Yamauchi, T. Kadowaki;
University of Tokyo, Japan.

Background and aims: Sleep is an important component of a healthy
life, along with a good diet and appropriate physical activity. Several
recent studies have shown that a U-shaped curve describes the relation
between the duration of sleep (hours of sleep/night) and metabolic dis-
eases. However, some people cannot get enough sleep at night due to
social life and work life related factors. Taking naps is widely prevalent
around the world. Daytime naps are usually brief, but can range from a
few minutes to a few hours. The frequency varies from taking an occa-
sional nap to planned rest periods even several times daily for habitual
nappers. Some individuals take a nap because they are excessively sleepy
during the daytime as a result of a sleep disorder. We performed a meta-
analysis to investigate the association between napping and the risk of
metabolic diseases, and to quantify the potential dose-response relation.
Materials and methods: We searched electronic databases for articles
published up to 2016. To ascertain the validity of the eligible studies, the
quality of each report was appraised with reference to the STROBE state-
ment. In addition, the Newcastle-Ottawa Scale for assessing the quality of
observational studies in meta-analyses was used to quantify the validity of
each study. The adjusted relative risk and 95% confidence interval were
calculated with the random effect model. Dose-response relations were
also evaluated by using restricted cubic spline models.
Results: 307,237 Asian and Western subjects stratified into 21 reports
were selected. In each study, analyses were well adjusted for several
confounders. Pooled analysis revealed that a longer nap (≥60 min/day)
each significantly increased the risk of type 2 diabetes comparted with the
absence of these factors (relative risk 1.45 (95% CI 1.25-1.69, p=0.03)).
In contrast, a shorter nap (<60 min/day) did not (p=0.07). A dose-
response meta-analysis showed a J-shaped relation between nap time
and the risk of diabetes or metabolic syndrome, with no effect of napping
up to about 40 minutes/day followed by a sharp increase in the risk at
longer times. In contrast, nap time was not associated with an increased
risk of obesity (1.13 (0.92-1.39, p=0.25) for a longer nap; 0.95 (0.88-1.02,
p=0.15) for a shorter nap).
Conclusion: Longer nap was associated with increased risk of diabetes
and metabolic syndrome. Further studies are needed to confirm the effi-
cacy of a short nap.

Disclosure:Y. Tomohide: None.
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Diabetes and mental health: the INTERPRET-DD study
C.E. Lloyd1, A. Nouwen2, N. Sartorius3;
1Faculty of Health & Social Care, The Open University, Milton Keynes,
2Department of Psychology, Middlesex University, London, 3Association
for the Improvement of Mental Health Programmes, Geneva,
Switzerland.

Background and aims: Little is known about the relationship between
mental disorders and clinical factors in people with type 2 diabetes in
countries other than the USA or UK. The International Prevalence and
Treatment Study (INTERPRET-DD) is following 3,000 patients in 15
other countries across the globe.
Materials and methods: At least 200 patients with type 2 diabetes were
recruited in each country. Data (e.g. HbA1c, presence of complications)
from medical records were collected and each participant completed the
Patient Health Questionnaire (PHQ-9), the Problem Areas in Diabetes
(PAID), and the WHO Well-being (WHO-5) scales. Demographic infor-
mation was collected and patients underwent a psychiatric interview.
Results: Nearly half (44.8%) the participants were male, with mean dura-
tion of diabetes 8.8 years and mean age 54.1 years. Overall 10.2% received
a diagnosis of Major Depressive Disorder (MDD) with comparable rates of
past MDD (10.3%) and lower rates of recurrent MDD (5.1%). Diagnosis
rates differed widely between countries, with Uganda, Kenya and India
having the lowest proportion diagnosed at interview (1.0, 2.7 and 2.0%
respectively) and Bangladesh having the highest proportion (29.9%).
Nearly half (43.4%) of those with a current MDD diagnosis also reported
a past episode, and about one-third (32.3%) reported recurrent episodes.
Between 0 and 29% of those with MDD at interview had a diagnosis
documented in their diabetes medical records. As expected, a higher pro-
portion (16.3%) of people reported high levels of depressive symptoms
(PHQ-9), poorer well being (WHO-5) and PAID scores. Analyses showed
that those with MDD were more likely to be living in an urban rather than
rural location (p<0.001) and were significantly more likely to be female (74
vs 26%; p<0.001). Age and duration did not significantly differ between
those with and without MDD. Those with MDD were significantly more
likely to have high levels of depressive symptoms, with mean PHQ-9
scores being consistently higher in those with MDD compared to those
without (p<0.01). PAID scores were significantly correlated with depres-
sive symptoms, both overall (p<0.05) and within each country (p<0.01).
PAID scores were also significantly correlated with lower well-being
(WHO-5) scores, older age, longer duration, higher HbA1c and history of
diabetes complications. Multiple regression analysis demonstrated that be-
ing female, having a lower level of education (p<0.001), no regular income
and urban living (p<0.05) were all independently associated with MDD,
along with angina (p<0.01), higher PAID score (p<0.0001), family history
of depression (p<0.01) and prior history of MDD (p<0.0001).
Conclusion: Our study (the first international study of clinically diag-
nosed diabetes and depression involving 15 countries) has found high
rates of MDD and even higher rates of depressive symptoms with con-
comitant diabetes-related distress and overall poor well-being. Low levels
of documentation of depression may lead to a lack of care for depression
and poorer clinical outcomes.
Supported by: AIMHP
Disclosure: C.E. Lloyd: Grants; Association for the Improvement of
Mental Programmes.
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Identifying depression among women and men with diabetes using
three instruments: health insurance data, CES-D, PHQ-9 depression
scales
U. Linnenkamp1, S. Andrich1,2, M. Brüne1, T. Kvitkina1,2, A. Begun1, I.
Schmitz-Losem3, J. Kruse4, A. Icks1,2;
1Paul-Langerhans-Group for Health Services Research and Health
Economics, German Diabetes Center, 2Institute for Health Services
Research and Health Economics, Faculty of Medicine Heinrich-Heine-
University, Düsseldorf, 3pronova BKK, Leverkusen, 4Clinic for
Psychosomatic and Psychotherapy, University Clinic Gießen, Germany.

Background and aims: Several tools have been used to identify depres-
sion in people with diabetes, however, they have not been analysed in
terms of accordance of identified persons. The aim of this study was to
assess potential differences in identifying depression among women and
men with diabetes when using three instruments.
Materials and methods: The study is based on a random sample
(n=1860) of all insured persons of a statutory health insurance (covering
673.366 persons in Germany) with a documented diabetes diagnosis. A
survey was performed, and survey data was linked on an individual level
with health insurance data. Depression was identified using CES-D and
PHQ-9 from the survey and health insurance data. The PHQ-9 focuses on
signs and symptoms of depression based on DSM-IV. The CES-D is used
to assess the occurrence of depressive symptoms over 7 days. Health
insurance data on health care utilisation were available for the period
covering 12 months before and after the baseline survey. Analysis were
stratified for gender and divided into 7 groups for both sexes based on the
results of screening-instruments and health insurance data (e.g. group 1:
identified by all methods, group 7: identified by health insurance data
only, in the following numbered 1) to 7)).
Results:We included 1580 participants, 597 women and 983men. 42.5%
of the women and 29.7% of the men were identified by at least one
method as depressive. 1) 17.7% (95% confidence interval: 11.8%-
24.0%) of females and 16.1% (10.6%-21.8%) of males with depression
met the criteria for all three methods. 2) 9.1% (3.1%-15.4%) of women
and 13.4% (7.9%-19.1%) of men with depression met the criteria for both
screening tools but not for health insurance data. 3) 5.1% (0.0%-11.4%) of
women and 6.5% (1.0%-12.2%) of men with depression met the criteria
for PHQ-9 and health insurance data and 4) 8.2% of both women (2.0%-
14.2%) and men (2.7%-13.9%) with depression met the criteria for CES-
D and health insurance data. 5) 10.6% (4.7%-16.9%) of women and
11.3% (5.8%-17.0%) of men with depression met only the criteria for
CES-D. 6) 5.9% (0.0%-12.2%) of women and 10.3% (4.8%-16.0%) of
men with depression met only the criteria for PHQ-9 and 7) 43.7%
(37.8%-50.0%) of women and 34.2% (28.8%-40.0%) of men with de-
pression had a diagnosis in health insurance data only. The prevalence of
depression for women ranged from 16.1% for PHQ-9, 19.3% for CES-D
up to 31.7% in health insurance data. For men the prevalence ranged from
13.7% for PHQ-9, 14.5% for CES-D up to 19.3% in health insurance data.
Conclusion: In most groups, the prevalence of depression was higher
among women compared to men in our sample. However, more men than
women were identified as depressive when using PHQ-9 only in our
sample. Either method does not cover all patients with depressive symp-
toms therefore whenever possible data linkage should be preferred over a
single method to identify patients with depressive symptoms.
Supported by: BMBF - the Federal Ministry of Education and Research
Disclosure:U. Linnenkamp: None.
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Hospital based prevalence of major depression and its association
with microangiopathy amongst adults with type 2 diabetes from
India
S.S. Gupta1, S.S. Chiddarwar2, K.S. Gupta3, P.B. Kore4, S.S. Gupta4, M.
Tiwaskar5;
1Diabetology, Sunil's Diabetes Care n' Research Centre Pvt. Ltd,
2Psychiatry, Indira Gandhi Government Medical College, 3Nutrition,
Sunil's Diabetes Care n' Research Centre Pvt. Ltd, 4Therapeutic
Diabetes Education, Sunil's Diabetes Care n' Research Centre Pvt. Ltd,
5Diabetology, Asian Heart Institute and Research Centre, Mumbai,
Maharashtra., India.

Background and aims: Depression is common but less addressed co-
morbidity in people with diabetes. This study aims at determining the
prevalence of depression and its association with microvascular compli-
cations amongst adults with type 2 diabetes, attending a tertiary care
diabetes centre from India.
Materials and methods: With prior approval from Institutional Ethics
Committee, the study enrolled 775 established Type- 2 Diabetic subjects
from March 2015 to January 2016, without prior history of antipsychotic
treatment, attending a tertiary care diabetes centre at Nagpur, representing
population from Central India. Of them, 72 patients refused to participate,
thereby leaving 703 eligible cases with complete demographics, clinical
and biochemical assessments. Nine- item Patient Health Questionnaire-9
(PHQ-9) was used for the evaluation for depression. The association of
microvascular complications and other risk factors with depression was
evaluated independently in terms of odds ratio. The adjusted odds ratios
for the complications were obtained using multivariate logistic regression
analysis after adjusting for covariates.
Results:Out of 703 eligible patients, 292 indicated depression with vary-
ing degree of severity (PHQ9 score > 5), thus providing a hospital based
prevalence of 41.5%. Further, major depression was defined as PHQ9
score > 10, which resulted into a prevalence of 16.2%. Proportion of
females showing major depression (20.7%) was significantly higher than
that of males (14.1%) with p-value 0.024. Socio-economic strata, anthro-
pological parameters, duration of diabetes, age and HbA1c did not show
any association with major depression. Microvascular complications like
neuropathy, retinopathy and nephropathy showed significant effect with
corresponding ORs 2.06 [95% CI: 0.82-7.25; p-value: 0.006], 1.76 [95%
CI: 1.02, 2.96; p-value: 0.033] and 2.39 [95% CI: 1.00, 3.91; p-value:
0.006] respectively. The effects of these complications were also studied
in presence of covariates like age, gender, HbA1c, BMI and Haemoglobin
using multivariate logistic regression analysis. Neuropathy and
Nephropathy continued showing significant effect on major depression
with ORs 1.81 [95% CI: 1.00, 3.27; p-value: 0.049] and 2.12 [95% CI:
0.98, 4.56; p-value: 0.048] respectively; however, retinopathy lost signif-
icance with corresponding OR of 1.29 [95% CI: 0.68, 2.42; p-value:
0.428]. Moreover, a higher risk of major depression was observed in
patients with eGFR < 56 ml/min/1.73m2 with corresponding OR of
1.86 [95% CI: 0.89, 3.63; p-value: 0.075], although insignificant.
Conclusion: Study revealed a high prevalence of major depression in
people with adult type2 diabetes and more so in female subjects. The risk
increases significantly with associated nephropathy, neuropathy and reti-
nopathy. eGFR<56ml/min/1.73m2 may correspond to higher risk of ma-
jor depression. Clinicians need to focus on screening and early diagnosis
of depression amongst people with type2 diabetes.
Disclosure:S.S. Gupta: None.
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Assessment of the impact of fear of hypoglycaemia on glycaemic
control in adults with type 1 diabetes
C. Halevy1, G. Margiotta1, E. Smith1, L. Gonder-Frederick2, P.
Choudhary1, S. Amiel1;
1Diabetes Research Group, King's College London, UK, 2Psychiatry and
Neurobehavioral Sciences, University of Virginia Health System,
Charlottesville, USA.

Background and aims: Fear of hypoglycaemia (FoH) is quoted as a
major barrier to the optimal control of type 1 diabetes (T1D) which re-
duces complications. To date evidence for a relationship between FoH
and glycaemic control has been inconclusive. The aim of this study was to
determine the association between FoH and glycaemic control in adults
with T1D.
Materials and methods: We recruited in outpatient clinics at a
secondary/tertiary diabetes centre. Patients completed the Hypoglycemia
Fear Survey-II (HFS-II); the Gold score, a self-reported measure of
hypoglycaemia awareness; a modified version of the Edinburgh
Hypoglycaemia Scale, rating 17 individual symptoms of hypoglycaemia
(4 autonomic, 3 neuroglycopenic) and a question on severe
hypoglycaemia (SH) frequency in the preceding year. HbA1c and self-
monitored plasma glucose (SMPG) data were obtained from medical
records. Spearman's rank-order correlation was used to assess associations
and the Mann-Whitney U test to investigate differences between two
groups.
Results: The 150 patients had mean±SD age of 41.3±15.3 years; diabetes
duration of 23.5±12.1 years; HbA1c of 69.4±17.9mmol/mol. 44.0%were
male, 49.7% on continuous subcutaneous insulin infusion therapy and
20.8% had impaired awareness of hypoglycaemia (Gold score ≥ 4). No
significant association was found between HFS-II total or behaviour and
worry subscale scores and HbA1c (p = 0.305, p = 0.197, p = 0.562
respectively). Those with SH in the past year had significantly higher
HFS-II total scores than those without (median (interquartile range,
IQR) 2.879 (2.242-3.546) vs 2.156 (1.727-2.546), p < 0.001), but there
was no difference in HbA1c for SH history (63.0 (57.0-72.0) vs 67.0
(59.0-76.0) mmol/mol, p = 0.121). Higher HFS-II total scores associated
positively with higher total or autonomic and neuroglycopenic Edinburgh
scores (greater presence and intensity of hypoglycaemia symptoms) (r =
0.445, p < 0.001; r = 0.258, p = 0.002; r = 0.378, p < 0.001 respectively).
Higher Gold scores (deteriorating hypoglycaemia awareness) associated
with lower autonomic Edinburgh scores (less hypoglycaemia autonomic
symptoms) but not with neuroglycopenic Edinburgh scores (r = -0.216, p
= 0.009; r = 0.115, p = 0.164 respectively). There was no significant
association between HFS-II total scores and number of SMPG tests done
per day (p = 0.782).
Conclusion:Our data set finds no association between FoH, as measured
by total score or behaviour or worry subscores, and HbA1c. Nor does
FoH drive increased SMPG. In keeping with other data, previous SH
associates with greater FoH, but not with HbA1c. FoH may lead to a
range of different responses and behaviours, reflected by the different
items in the HFS-II, which may explain the lack of association between
summary scores and HbA1c and the discrepancies in the literature. The
relationship between hypoglycaemia fear and experience and HbA1c is
complex and requires further investigation.
Disclosure:C. Halevy: None.
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‘Attitudes to awareness of hypoglycaemia’ (A2A) questionnaire: an
analysis of the HypoCOMPaSS data
E. Sepúlveda1, E. Smith1, G. Margiotta1, J. Shaw2, J. Speight3, P.
Choudhary1, S. Amiel1, N. de Zoysa1;
1Diabetes Research Group, King`s College London, 2Newcastle
University, UK, 3Deakin University, Melbourne, Australia.

Background and aims: Risk of severe hypoglycaemia (SH) as a com-
plication of diabetes therapy increases with age, longer diabetes duration,
previous exposure to SH, and impaired awareness of hypoglycaemia
(IAH). IAH has been associated with unhelpful health beliefs around
hypoglycaemia. The ‘Attitudes to Awareness of Hypoglycaemia’ (A2A)
questionnaire is designed to detect these. We investigated baseline A2A in
adults with type 1 diabetes (T1D) and IAH, before and after participation
in a successful research intervention to improve IAH (HypoCOMPaSS
trial).
Materials and methods: 96 adults with T1D and IAH completed the
A2A before and at 6, 12, 18 and 24 months after receiving
hypoglycaemia avoidance education, educator support and random
allocation use of insulin pump and/or real-time glucose sensing
which improved hypoglycaemia awareness in 5 UK diabetes centres.
Participants scored items in the A2A on Likert scales, including
statements about degrees of belief, concern, and motivation to re-
store hypoglycaemia awareness (Q3-5); attitudes to hypoglycaemia
(Q6-19) to identify unhelpful health beliefs, with subscores for 3
thinking styles (denial of serious consequences; determination to
continue regardless of hypoglycaemia, and excessive fear of
hyperglycaemia). Friedman test was used to compare percentiles of
the same sample at the time points.
Results: Mean±SD age of participants, disease duration and HbA1c
were 48.6±12.2, 29.1±12.4 years, and 8.3±1.2%, respectively;
63.5% were female, 43.3% had ≥1 SH in past 12 months, and
91.8% had IAH. The majority of the participants endorsed high
baseline levels of concern and motivation but only moderate or
lower baseline levels of beliefs of ability to restore hypoglycaemia
awareness. The majority of the sample endorsed at least one of 14
attitudinal statements as ‘Moderately True’; 70.4% rated at least one
statement as ‘Very True’; one third endorsed beliefs in ≥7 of the
statements. Prevalence of IAH (Gold score ≥4) fell to 56.0% and
53.6% at 12 and 24 months, and of SH to 13.2% and 8.8%. In
contrast, levels of belief, concern and motivation in ability to restore
hypoglycaemia awareness did not change over time (p=0.773,
p=0.178, p=0.756, respectively). There was a significant reduction
in total scores for attitudinal statements at all follow-up time points
(p<0.001), lost at 24 months (p=0.08), but no significant changes in
any thinking styles subscores between baseline and all stages of
follow-up (p=0.051, p=0.563, p=0.062, respectively).
Conclusion: Improvement in IAH and SH achieved by an education-
al and technological intervention was not accompanied by changes
levels of belief in ability to, concern about or and motivation to
restore hypoglycaemia awareness, or in the 3 different thinking
styles associated with IAH at baseline, although there was an initial
reduction in total scores for attitudinal statements. These findings
suggest that while the intervention was able transiently to address
some att i tudinal beliefs believed to serve as barriers to
hypoglycaemia avoidance, it did not reduce denial of serious conse-
quences, underestimating need to treat hypoglycaemia nor
overestimating the hyperglycaemia impact. Tackling these directly
may be important for some people to regain awareness.
Supported by: EFSD Albert Renold Fellowship
Disclosure:E. Sepúlveda: None.
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Severity of hypoglycaemia and health related quality of life and work
productivity in type 2 diabetes patients
M. Pawaskar1, K. Iglay1, S.S. Engel1, S. Rajpathak1, E. Witt2;
1Merck & Co., Inc., Kenilworth, 2Kantar Health, Princeton, USA.

Background and aims: This study examined the association between
severity of hypoglycemia and the health related quality of life (HRQoL)
and work productivity of adults with type 2 diabetes mellitus (T2DM) in
Europe (UK, Germany, France, Italy, Spain).
Materials and methods: Data from a nationally representative sam-
ple of adults (≥18 years) who participated in the EU National Health
and Wellness Survey in 2013 were used in this study. The study
population included patients who reported a diagnosis of T2DM
and current treatment with an antihyperglycemic agent. Patients
were categorized into 3 groups (severe, non-severe and no hypogly-
cemic event) based upon self-reported history of hypoglycemia in
the past 3 months. Among those who reported hypoglycemia, severe
event was defined as requiring third-party assistance. HRQoL and
work productivity loss were measured using the validated question-
naires, Medical Outcomes Study Short-Form (SF-36) and the Work
Productivity and Activity Impairment Questionnaire (WPAI), re-
spectively. Multivariable regression models were used to adjust for
baseline differences in patient characteristics.
Results: Of 1,269 patients who met the inclusion criteria, 617 (48.6%)
reported experiencing at least one hypoglycemic event and 6.6% reported
a severe hypoglycemic event in past 3 months. Patients who experienced
a hypoglycemic event were slightly younger (mean age in years: 58.8,
60.7), more likely to be female (38%, 33%), more likely to report insulin
use (56%, 37%) but similar use of SU (23%, 22%) than those without a
hypoglycemic event. Compared to patients with no event or non-severe
events, patients experiencing a severe event were younger (mean age in
years: 60.7, 59.2, 56.2, respectively) and had a higher comorbidity burden
(mean Charlson comorbidity score: 0.67, 0.71, 1.74, respectively). After
controlling for covariates, increasing severity of hypoglycemia was in-
versely associated with HRQoL (measured as health utility scores)
(means: no event = 0.64, non-severe = 0.62, severe = 0.58; p-trend <
.001). This pattern was also observed for the mental health component
scores (means: no event = 45.1, non-severe = 43.5, severe = 40.5; p-trend
= .002) and the physical health component scores (means: no event =
42.2, non-severe = 41.3, severe = 38.7; p-trend = .008). Similarly, there
was a significant increase in overall activity impairment (as measured by
WPAI) with increasing severity of hypoglycemic events (means: no event
= 41.7%, non-severe = 44.3%, severe = 59.2%; p-trend = .022). Work
productivity loss followed the same pattern (means: no event = 27.1%,
non-severe = 28.0%, severe = 38.9%) but the trend was not statistically
significant (p-trend = .165).
Conclusion: Almost half of the patients treated for T2DM reported
experiencing at least one hypoglycemia event in prior three months.
Our study results suggest that increasing severity of hypoglycemia may
be associated with a decrease in HRQoL and also an increase in activity
impairment.
Disclosure:M. Pawaskar: Employment/Consultancy; Merck.
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Self-reported hypoglycaemia in insulin-treated patients with diabe-
tes: results from an international survey of 7289 patients from 9
countries
A. Jain1, S. Abusnana2, M.H. El Hefnawy3, R. Emral4, S.-Y. Goh5, R.
Mirasol6, A. Murphy7, F. Pathan8, A. Rudijanto9, Z. Ma1, C.A. Yepes
Cortés10;
1Medical Affairs, Novo Nordisk Region International Operations AG,
Zurich, Switzerland, 2Rashid Centre for Diabetes and Research, Ajman,
United Arab Emirates, 3National Institute of Diabetes and Endocrinology,
Cairo, Egypt, 4Ankara University, Faculty of Medicine, Turkey,
5Singapore General Hospital, 6St. Luke’s Medical Center-Quezon City,
Philippines, 7Sunward Park Medical Centre, Boksburg, South Africa,
8BIRDEM, Dhaka, Bangladesh, 9Faculty of Medicine Brawijaya
University Indonesia, Malang, Indonesia, 10Hospital Universitario
Clínica San Rafael, Bogotá, Colombia.

Background and aims: The non-interventional International Operations
Hypoglycaemia Assessment Tool (IO HAT) study assessed the incidence
of hypoglycaemia in patients with insulin-treated diabetes in Bangladesh,
Colombia, Egypt, Indonesia, the Philippines, Singapore, South Africa,
Turkey and the UAE.
Materials and methods: The incidence of hypoglycaemia was reported
in self-assessment questionnaires completed at baseline and after the 28-
day prospective period, and in patient diaries.
Results:Of 7289 patients (type 1 diabetes [T1D] n=1016, type 2 diabetes
[T2D] n=6273), approximately 90% completed their diaries in the pro-
spective period (28 days from baseline). At least 1 case of confirmed
hypoglycaemia (capillary glucose <3.1 mmol/l) was recorded in patient
diaries by 48.0% of patients with T1D and 12.6% of those with T2D.
Based on patient recall, severe hypoglycaemia was reported for the prior 6
months, and any hypoglycaemia the 4weeks before baseline (Fig. 1). Any
hypoglycaemia was retrospectively reported by patients (TID 72.7%,
T2D 48.1%). Nearly all patients reported events during the prospective
period (T1D 97.4%, T2D 95.3%). Rates of ‘any’ and ‘severe’
hypoglycaemia were higher in the prospective period (p<0.001) com-
pared to those in the retrospective period for T1D and T2D. In contrast,
lower rates of nocturnal hypoglycaemia were reported prospectively vs.
retrospectively (p<0.001).
Conclusion: These results are the first patient-reported dataset on
hypoglycaemia in the participating countries and indicate that
hypoglycaemia is under-reported and thus underestimated.

Clinical Trial Registration Number: NCT02306681
Supported by: Novo Nordisk
Disclosure: A. Jain: Employment/Consultancy; Employed: Novo
Nordisk Region International Operations AG.

824
A population-based study on incidence and associated risk factors for
hypoglycaemia in Canada: the INHYPO-DM study
S.M. Reichert, S. Harris, B. Ryan, S. Mequanint, S. Webster-Bogaert, A.
Ratzki-Leewing, J.B. Brown;
University of Western Ontario, London, Canada.

Background and aims: Hypoglycemia is a common and unfavourable
side effect of secretagogues and insulin therapy that has a substantial
negative impact on quality of life and clinical care.We aimed to determine
the incidence of hypoglycemia in people with diabetes and identify factors
associated with hypoglycemia.
Materials and methods: Self-reported data collected from a nationwide
survey of people with diabetes treated with insulin and/or oral hypogly-
cemic agents (OHA), the largest of its kind in Canada, were used for this
study. The survey was disseminated online between November 20 and
December 2, 2015, to a nationally representative panel managed by
Canada’s largest research polling firm. Correlation analysis was conduct-
ed on all variables to explore factors associated with non-severe hypogly-
cemia (NSH), nocturnal hypoglycemia (NH), and severe hypoglycemia
(SH). Using a multivariable logistic regression analyses, potential con-
founders were adjusted and factors significantly associated with the risk
of daytime NSH, NH, and SH were identified.
Results: A total of 552 eligible people with diabetes, (17.1% type 1
(T1DM) and 82.9% type 2 (T2DM)), completed the survey across
Canada. The average age of respondents was 52 and 56% of them were
men. Among all survey respondents, recent (within last 30 days) NSH
was reported by 55.4% (74.5% T1DM and 51.4% T2DM). NH was
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reported by 33.9% (54.3% T1DM and 29.7% T2DM). Forty-one percent
of the respondents (40.7% (54% T1DM and 37.9% T2DM), experienced
SH in the last year. Incidence of hypoglycemia was positively associated
with younger age (18-44 years old), those with no private drug coverage,
those working full time, and those working shift work hours. Treatment
with OHA in conjunction with insulin, especially for those who had 3 or
more insulin injections a day, and who had poorly controlled blood glu-
cose (A1C≥9%) were also at greatest risk. Based on the results of a
logistic regression analysis, age (18-44 vs. ≥65) (OR: 3.08; 95% CI:
1.52-6.23), treatment type (OHA only vs. insulin plus OHA) (OR: 2.07;
95% CI: 1.15-3.77), and high A1C level (A1C≥9% vs. A1C≤7%) were
significantly associated (OR: 1.87; 95% CI: 1.14-3.07) with NSH. High
A1C level (OR: 2.17; 95% CI: 1.32-3.59) and shift work (OR: 2.26; 95%
CI: 1.36-3.76) were associated with NH. Treatment type (OR: 2.64; 95%
CI: 1.44-4.83), high A1C level (OR:1.7; 95% CI:1.05-2.78), full time
work (OR:1.61; 95% CI:1.02-2.56), and shift work (OR: 1.97; CI:1.19-
3.26) were associated with SH.
Conclusion: Despite the availability of safer glycemic lowering treat-
ment, overall incidence of hypoglycemia remains remarkably high in both
T1DM and T2DM as reported in this study. The odds of experiencing
hypoglycemia were highest among younger adults, those with poor gly-
cemic control, those who took multiple daily injections of insulin, and
those who lead busy lives (working full time and/or shift work). These
factors highlight an important diabetes population that may benefit from
focused clinical attention and counselling in order to reduce hypoglyce-
mia events.
Supported by: Sanofi Canada
Disclosure: S.M. Reichert: Grants; Sanofi Canada.

825
Determinants of severe hypoglycaemia in a French population of
adults with type 1 diabetes in 2015
J.-B. Julla1, P. de Boissieu2, T. Vidal Trecan1, C. Bouché1, J.-P.
Kevorkian1, M. Laloi1, F. Feron1, L. Salle1, V. Juddoo1, T. Sarron1, H.
Leblanc1, J.-F. Gautier1,3, J.-P. Riveline1,3;
1APHP, Groupe Hospitalier Lariboisière-Saint-Louis, Service de
Diabétologie et Endocrinologie, Paris, 2Hôpital Universitaire de Reims,
Département de recherche et d'innovation, Reims, 3INSERM,
UMR_S1138, Centre de Recherche des Cordeliers, Paris, F-75006, France.

Background and aims: Since the DCCT study, it is commonly accepted
that low HbA1c is a major risk factor of severe hypoglycemia (SH) in
patients with type 1 diabetes. Using a large cohort, we have evaluated
whether this is always the case 30 years after DCCT.
Materials and methods: Data from 1221 type 1 diabetics followed in
consultation in a department of diabetology of a hospital during the last 2
years were collected using a database. SH for the last 6 months, age,
gender, BMI, diabetes duration, HbA1c, number of self-monitoring of
blood glucose by day (SMBG), number of mild hypoglycemia by weeks
(MHW), and insulin treatment were analyzed. Logistic regression model
was used to evaluate risk of SH. Data are expressed as mean +/- SD.
Results: Information about SH were available for 520 patients, age
40,7 years-old (+/-15.5), men 44%, diabetes duration 19,9 years (+/-
12.5). 105 had at least one SH for the last 6 months (20%).
Univariate analysis showed no difference in SH between the 4
HbA1c’s clusters (<6.5, 6.5-7.4, 7.5-8.4, ≥8.5) neither by insulin
treatment modality (multiple daily injection vs pump therapy) nor
with the presence of diabetic retinopathy (OR=0,800 [0,385 -
1,661], p=0,55). Long diabetes duration and high occurrence of
MHW were associated with an increased risk of SH. Multivariate
analysis showed a significant increase in number of SH in patients
with diabetes duration >10 years (<10 years: ref, 10-30 years:
OR=2.80 [1.04-7.50] p=0,04; >30 years: OR = 5.55 [1.92-16.06]
p=0,002), and in patients with a number of MHW ≥5 (MHW=0 :
ref, MHW ≥5: OR= 6.76 [2.12-21.56], p=0,001).

Conclusion: Surprisingly, nowadays risk of SH remains high but is not
related to low HbA1c neither treatment modality in adult subjects with
type 1 diabetes. Diabetes duration and high occurrence of mild hypogly-
cemia are positively correlated to this acute complication. Further studies
are necessary to explain this glycemic instability.
Disclosure: J. Julla: None.

826
Comparison of two treatment approaches in older patients with type
2 diabetes (IMPERIUM)
A. Sinclair1, S.R. Heller2, R.E. Pratley3, R. Weitgasser4, A. Festa5, J.
Kiljanski6, C.S. Brusko7, R. Duan7, R.J. Heine8;
1Foundation for Diabetes Research in Older People, Diabetes Frail
Limited, Droitwich, 2University of Sheffield, UK, 3Florida Hospital and
Sanford Burnham Prebys Translational Research Institute, Orlando, USA,
4Wehrle-Diakonissen Hospital and Paracelsus Medical University,
Salzburg, 5Eli Lilly and Company, Vienna, Austria, 6Eli Lilly and
Company, Warsaw, Poland, 7Lilly USA, LLC, 8Eli Lilly and Company,
Indianapolis, USA.

Background and aims: Older patients with type 2 diabetes mellitus
(T2DM) often require complex care due to comorbidities, polypharmacy,
and frailty. We report the final results of a pilot study evaluating the
feasibility of the full-scale study comparing the efficacy and safety of
two individualised treatment strategies in moderately ill and/or frail pa-
tients ≥65 years with T2DMwhose individual HbA1c targets were not met
with diet/exercise and/or oral antihyperglycaemic medication (OAM).
Materials and methods: Patients were randomised to a non-glucose-
dependent strategy (NGD, n=93) with a sulfonylurea (SU) as preferred
OAM and insulin glargine as first injectable or a glucose-dependent strat-
egy (GD, n=99) with a non-SU OAM and a GLP-1 receptor agonist as
first injectable; 93 and 98 patients, respectively, were treated and included
in the analyses. The primary endpoint was a composite of the proportion
of patients achieving/maintaining individualised, preset HbA1c targets
(based primarily on life expectancy, hypoglycaemic burden/risk, comor-
bidities, and cognitive/functional status) without ‘clinically significant’
hypoglycaemia (any severe hypoglycaemia, or repeated hypoglycaemia
causing interruption of patients’ activities or sleep, or blood glucose <3
mmol/l). The study was stopped after an interim analysis demonstrated no
difference between strategies in achieving the primary endpoint.
Results: Median treatment duration was 49.0 (0.1-78.6) weeks. Mean ±
SD baseline characteristics were similar for GD vs NGD: age 71 ± 5 vs 71
± 4 years, BMI 31.0 ± 5.7 vs 31.3 ± 4.8 kg/m2, HbA1c 8.4 ± 0.9% vs 8.2 ±
0.8%, fasting blood glucose 9.7 ± 2.5 vs 9.3 ± 2.4 mmol/l, and SU use
52% vs 41%. There was no significant difference between GD and NGD
in achieving the primary endpoint (64.5% vs 54.9%; P=.190). HbA1c

improvement from baseline was similar for GD and NGD (LSM ± SE: -
1.2 ± 0.10% vs -1.1 ± 0.10%; P=.390). Incidences of clinically significant
hypoglycaemia for GD vs NGD were similar (0 vs 1.1%; P=.487); how-
ever, those for total, documented symptomatic (signs/symptoms and
blood glucose ≤3.9 mmol/l), and asymptomatic (no signs/symptoms and
blood glucose ≤3.9 mmol/l) hypoglycaemia were significantly lower for
GD (10.2% vs 53.8%, 5.1% vs 36.6%, 8.2% vs 32.3%, respectively,
P<.001 each). Incidences of treatment-emergent adverse events
(TEAEs) for GD and NGD were similar (84.7% vs 79.6%, P=.355);
whereas, those for TEAEs considered related or possibly related to treat-
ment by the investigator were higher for GD (27.6% vs 8.6%, P<.001),
with diarrhoea (6.1% vs 3.2%) reported most frequently.
Conclusion: Similar proportions of older, vulnerable patients with T2DM
achieved/maintained glycaemic goals without clinically significant
hypoglycaemia with GD and NGD. However, GD resulted in lower inci-
dences of total, documented symptomatic, and asymptomatic
hypoglycaemia. The potential benefits and clinical impact of reducing
hypoglycaemic burden with GD in this vulnerable population with
T2DM warrants further study.
Clinical Trial Registration Number: NCT02072096
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Supported by: Eli Lilly and Company
Disclosure: A. Sinclair: Employment/Consultancy; Merck Sharp &
Dohme, Takeda, Novartis, Eli Lilly and Company.

827
Older people with type 2 diabetes are commonly overtreated with
therapies associated with hypoglycaemia, even in the presence of
chronic kidney disease
C.E. Hambling, S.I. Seidu, K. Khunti;
Diabetes Research Centre, Leicester, UK.

Background and aims: The clinical consequences of severe
hypoglycaemia are potentially serious, risking injury or harm and increas-
ing mortality. Older people are particularly vulnerable due to advancing
age, duration of diabetes, polypharmacy and multimorbidity. Chronic
kidney disease (CKD) is the most commonly reported comorbidity pre-
disposing to severe hypoglycaemia, particularly in association with sul-
fonylurea or insulin therapies. The International Diabetes Federation ad-
vises against intensive glycaemic management to HbA1c < 7.0%
(53mmol/mol) in older people with CKD, a view supported by guidance
from the International Society for Nephrology. Both advocate less strin-
gent glycaemic targets aimed at reducing unnecessary overtreatment and
avoidable risk of hypoglycaemia, promoting patient safety above all else.
The aim of this project was to evaluate glycaemic management and prev-
alence of overtreatment with sulfonylurea and insulin therapies in older
people with Type 2 diabetes, with and without CKD.
Materials and methods: Cross sectional observational study of people
with Type 2 diabetes, aged ≥ 70 years, registered with 16 general prac-
tices, who had received a prescription for any sulphonylurea or insulin
therapy within the previous 90 days. Data collected included age, sex, last
recorded HbA1c and renal function. TheNorfolk and Suffolk Primary and
Community Care Research Office approved the project as service evalu-
ation and audit.
Results: From a primary care population of 24,661 people aged ≥ 70
years, 3863 (15.7%) had a diagnostic code for type 2 diabetes. Of these,
1379 (35.7%) patients had received prescriptions for sulfonylurea or in-
sulin therapies: 824 (59.8%) for SU therapies, 401 (29.1%) for insulin
therapies and 154 (11.2%) for both insulin and SU therapies. Serum
creatinine and HbA1c had been measured within the previous 18-
months in 1347 (97.7%) and 1339 (97.1%) patients, respectively.
Overall, 644 (47.8%) patients had CKD, with eGFR < 60ml/min/
1.73m2: 343 (25.5%) had CKD3A, 231 (17.1%) had CKD3B and 70
(5.2%) had CKD4-5. Patients with CKD were older, median age 80
(IQR 75-84) years vs. 76 (IQR 72-81) years in patients without CKD, p
< 0.001. In spite of this, there was no significant difference in glycaemic
attainment between patients with or without CKD. Amongst patients with
CKD, median HbA1c was 7.5% (IQR 6.8-8.4%)(58, 51-68mmol/mol)
compared to 7.5% (IQR 6.8-8.5%)(58, 51-69mmol/mol) in those without
CKD, p = 0.535. Although the proportion of patients who had been
prescribed SU therapies decreased progressively across worsening CKD
staging, the proportion prescribed insulin, or both insulin and SU thera-
pies increased, a difference that was highly significant, p ≤ 0.001.
Overtreatment was common and as common in patients with CKD as in
those without CKD. 193 (30.3%) patients with CKD had HbA1c < 7.0%
(53mmol/mol), of whom 85 (13.3%) had HbA1c < 6.5% (48mmol/mol),
compared to 205 (29.5%) and 76 (10.9%) respectively, amongst patients
without CKD, p = 0.351.
Conclusion: Almost half of this cohort of older people with Type 2
diabetes prescribed sulfonylurea and insulin therapies had evidence of
CKD, yet almost a third were potentially overtreated. Quality assurance
programmes need to be implemented to reduce risk of hypoglycaemia in
this vulnerable population.
Disclosure:C.E. Hambling: None.

PS 078 Psychological aspects: influences
on life

828
Life chances of children diagnosed with type 1 diabetes in early child-
hood (<6 years): psychological well-being and social integration in the
3rd decade of life
K.-M.Rölver1, S.Matthaei1, A. Lueg2, B. Lutze3, K. Lange3, on behalf of
the Diabetesakademie Niedersachsen e.V. VNDNVersorgungsforschung;
1Diabetes-Zentrum, Christliches Krankenhaus Quakenbrück,
2Diabetologische Schwerpunktpraxis, Hameln, 3Medical Psychology,
Hannover Medical School, Germany.

Background and aims: The concept of "life chances" (Lebenschancen)
introduced by Max Weber, describes the likelihood, that an individual is
able to satisfy one’s needs. Onset of T1DM in early childhood is discussed
as risk factor for impaired cognitive development, school performance
und emotional well-being. In a cross-sectional study the socioeconomic,
emotional and health status of young adults (19-30 yrs.) were compared
between those with early (<6 yrs.) and later onset of T1DM.
Materials and methods: All patients with T1DM aged 19-30 yrs. (onset
of T1DM < 18 years) visiting one of 26 specialized Diabetes out-Patient
Units in Lower-Saxony (Germany) were invited to anonymously com-
plete a comprehensive qustionnaire on their personal life Situation. The
battery of questionnaires assessed demographic, educational, occupation-
al, and Diabetes specific Status, emotional well-being (WHO-5; HAD-S)
and Diabetes specific distress (PAID). patients diagnosed with T!DM < 6
years were compared to those diagnosed later in childhood.
Results: During the 3 months study period 306 (96%) of 318 eligible
patients participated (47% female; age 24.1±3.5 yrs.; diabetes duration
11.7±5,8 yrs.; 43% CSII). Of them 51 (17%) were diagnosed ≤ 6 yrs.
They reported of less diabetes distress (PAID) (21.3±14.7 vs. 28.0±20.5;
p=.007) but higher HbA1c (8.7±1.7% vs. 8.2±1.6%; p=.03) than the ones
with later onset. There were no group differences in well-being (WHO-5),
rate of depressive / anxiety disorder (HAD-S), rate of critical life events.
Overall severe life events and psychological disorders predicted HbA1c
(each p 39 cut off score) mainly due to “worrying about future” and
“feeling guilty”. There were no differences between both groups accord-
ing to highest levels of graduation from school (overall: 49% high school)
and rate of unemployment (6%). These data point to a higher educational
level and lower rate of unemployment compared to the regional back-
ground population.
Conclusion: Despite onset of T1DM in early childhood the majority of
young adults solved the age specific life-tasks (education and occupation)
successfully with good/acceptable metabolic control. About 25% were
affected by anxiety of late complication, diabetes distress and reduced
quality of life. Especially those facing demanding life events and emo-
tional distress require specific psychosocial advice to better cope with
T1DM and to improve their insufficient metabolic control.
Supported by: Deutsche Diabetes Stiftung
Disclosure: K. Rölver: None.

829
Self-management obedience rate, metabolic control and cost of dia-
betes associated with medical insurance in China
W. Li1, Y. Zhang1, J.L. Tang1, X.H. Guo2, Q.Q. Lou3, Z.L. Sun1;
1Southeast University, NanJing, 2Peking University, 3Nanjing University
of Traditional Chinese Medicine, NanJing, China.

Background and aims:Thoughmost of patients with type 2 diabetes can
enjoy the medical insurance in China, some patients are still not covered
by it. The association between insurance and metabolic control has not
been yet studied in Chinese population. This study compares the self-
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management obedience rate and metabolic control of type 2 diabetic
patients with and without insurance in China.
Materials and methods: An observational cross-sectional study was
performed on 5855 patients with type 2 diabetes mellitus(T2DM) across
50 representative centers in China. Demographics, medical history, dia-
betes related costs, insurance and self-management obedience were sur-
veyed and patients underwent medical exams for metabolic parameters
like HbA1c, FPG, TG, TC, etc. Analysis of One-way ANOVA and Chi-
squared test were applied to test the differences of metabolic parameters,
costs and the obedience rate of self-management between the two groups.
Results: In general, there were 4827 patients with medical insurance (MI)
and 1028 patients without it (self-payment, SP). A total of 317 pairs of
data were included in the analysis which were matched by sex, BMI,
diabetes duration, smoking, anti-diabetic drugs and insulin use. Patients
with MI had a lower level of HbA1c ( 8.092±2.058% vs 9.121±2.593%,
p=3.76×10-5) and other metabolic parameters such as FPG, PBG, TG, TC
and LDL(all p<0.05). Patients in SP had less 12-month DM costs (5641
vs 7840 RMB, p=0.0044) and lower obedience rate of self-management
indicators including DM education, Exercise, Reexamination, Self-
monitoring and Doctor visits (all p<0.05).
Conclusion: 17.56% T2DM patients are still not covered by medical
insurance in China which may associated with a lower medical expendi-
ture, obedience rate of self-management and consequently a poor meta-
bolic control. Increasing the diabetes self-management support and pop-
ularizing the knowledge of medical insurance in the self-payment popu-
lation may potentially help their metabolic control.

Disclosure:W. Li: None.

830
Adherence amongst type 2 diabetics: real-world physician and pa-
tients views and patient profiling
V. Higgins, A. Leith, J. Siddall;
Adelphi Real World, Cheshire, UK.

Background and aims:Whilst the ultimate goal of all diabetes therapy is
to achieve good glycaemic control, many patients are not achieving opti-
mal control due to non-adherence factors.We explored the differing views
of adherence amongst physicians and their patients, alongside
characterising non-adherent versus adherent T2DM patients.
Materials and methods: Data were drawn from the 2015 Diabetes
Disease Specific Programme in the US and EU. Diabetes specialists and
primary care physicians (PCPs) completed forms for the next 10 consult-
ing T2DM patients, including current therapy, HbA1c and physician-
perceived assessment of patient compliance. The same patients were in-
vited to complete a voluntary patient-reported form which included the
validated Morisky Medication Adherence Scale (MMAS-8), patient de-
mographics and characteristics, engagement with disease, lifestyle factors
and need versus concern regarding injectable medicine. All results are
statistically significant.

Results: A total of 352 specialists, 502 PCPs, and 8368 T2DM patients
were included across US and 5EU. Of these, 4462 patients completed the
validated adherence tool, MMAS-8. Physician-perceived patient adher-
ence with T2DM medication differed greatly compared to patient-
reported MMAS-8 adherence (low 6% vs 25%; high 61% vs 46%).
Patient-reported low adherence profiles compared to high adherence were
more likely to be current heavy smokers (21.5% vs 12.2%), working part-
time (7.2% vs 4.7%), unemployed (10.6% vs 4.7%) or manual workers
(40.0% vs 29.6%), clinically obese (36.9% vs 22.2%), made no changes
to lifestyle (12.4% vs 5.8%), diet (11.7% vs 5.4%) and exercise (34.4% vs
20.3%). Low adherent patients also presented with higher HbA1c levels
(7.7% vs 7.1%), poor glucose self-monitoring (23.1% vs 9.9%), a
physician-perceived belief better glucose control can be achieved
(46.2% vs 28.6%), a higher incidence of hypoglycaemic episodes
(14.6% vs 7.2%) and were more likely to be prescribed insulin-
containing regimens (21.6% vs 11.1). These patients were also receiving
a higher number of products for all conditions, both prescribed and non-
prescribed (6.8 vs 5.2). Low adherence patients currently not taking in-
jectable medicine reported a low need but high concern about starting
injectable therapy compared to high adherence patients (72.3% vs
57.4%). The same was observed amongst low adherence patients current-
ly taking injectable medicine albeit to a lesser extent (9.6% vs 3.9%).
Conclusion: These real-world research findings suggest that low adher-
ence T2DM patients, as measured by a patient-reported validated tool, is
greatly under-recognised by physicians. Patients with low adherence are
more likely to smoke heavily, be of a lower socio-economic demographic,
have obesity and lifestyle concerns, present with poor glucose monitoring
and control resulting in a higher number of hypoglycaemic episodes.
Coupled with high product burdens and patient-perceived low needs for
medicine, it is clear improved healthcare practitioner and patient aware-
ness could result in better adherence to therapy which in turn can improve
glucose control.
Disclosure:V. Higgins: None.

831
Meta-analysis of improvement in glycaemic control by family inter-
vention in patients with diabetes
M. Tsuruta1, S. Kodama1, K. Hujihara1, H. Ishiguro1, R. Igarashi1, M.
Yamamoto1, M. Ishizawa1, C. Horikawa2, S. Yoshizawa1, H. Sone1;
1Department of Hemetology, Endocrinology and Metabolism, Niigata
University Faculty of Medicine, , 2Faculty of Human Life Studies,
Department of Health and Nutrition, University of Niigata Prefecture,
Niigata, Japan.

Background and aims: Observational data indicated that family support
is associated with good glycemic control in patients with diabetes mellitus
(DM). However, it has not been established that an intervention encour-
aging family members to support a patient's diabetes care contributes to
the improvement of glycemic control. This meta-analysis aims to deter-
mine the effect of family interventions on glycemic control in patients
with DM.
Materials and methods: Electronic literature search using two databases
(MEDLINE and EMBASE, from 1950 to 2015) was conducted for ran-
domized controlled trials (RCT) investigating the effect of study-specific
diabetes care involving family members on a patient's glycemic control
indicated by changes in hemoglobin A1C (A1C) level. The difference in
A1C changes between groups with and without the family intervention
was pooled with a random-effects model. Studies that compared glycemic
control between two different types of family interventions were
excluded.
Results: Twenty-five eligible studies were obtained from 570 RCT stud-
ies retrieved by the systematic literature search. Overall, the intervention
group, which included instructions for family members, achieved a great-
er A1C reduction than the control group, which did not include such
instructions (net A1C change (95% CI) -0.47% (-0.66 to -0.29). When
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studies were stratified by DM types, family interventions for patients with
type I DM (17 studies), type II DM (7 studies), and combining two types
(1 study) elicited A1C changes (95% CI) by -0.41% (-0.63 to -0.19), -
0.64% (-1.07 to -0.22), and -0.74% (-1.49 to 0.01), respectively. (Figure)
Conclusion: This meta-analysis confirmed the significance of family
support in terms of improving glycemic control regardless of DM type.
However, the extent of the reduction in A1C levels was modest.

Disclosure:M. Tsuruta: None.

832
Effects of patient, physician, and health care environment factors on
insulin progression in patients with type 2 diabetes: the MOSAIc
study
S.C. Kim1, J. Rogers1, M. He1, A. Abdurrob1, J. Bae2, B. Linetzky3, S.
Bain4, M. Chawla5, I. Matsuba6, W.H. Polonsky7, M. Araz8, R.
Montenegro Jr9, B.H. Curtis2;
1Division of Pharmacoepidemiology & Pharmacoeconomics, Brigham
and Women's Hospital, Boston, 2Eli Lilly and Company, Indianapolis,
USA, 3Ely Lilly and Company, Buenos Aires, Argentina, 4Swansea
University, UK, 5Diabetes Clinic, Mumbai, India, 6Diabetes Clinic,
Kanagawa, Japan, 7Diabetes Behavioral Clinic, Del Mar, USA,
8Diabetes Clinic, Gaziantep, Turkey, 9Diabetes Clinic, Fortaleza-Ceara,
Brazil.

Background and aims: Insulin progression or treatment intensification is
the key to achieving and maintaining glycaemic goals in the management
of type 2 diabetes. Factors associated with insulin progression and suc-
cessful (or otherwise) outcomes are not fully understood. MOSAIc is a 2-
year prospective cohort study of patients with type 2 diabetes across 18
countries in North and Latin America, Europe, Asia, and theMiddle-East.
Materials and methods:We collected detailed data on patient, physi-
cian and health care environment factors at baseline and regular in-
tervals within the prospective 2-year follow-up period of the study.
Data was collected within the routine course of care in a variety of
specialist and primary care clinics representative of care delivery in
each country. In this analysis we examine the association between
these factors and insulin progression. Insulin progression was defined

as an increase in antidiabetic treatment complexity at Year 2 from the
baseline (e.g., increasing the dose of basal insulin was not considered
progression, whereas addition of a prandial dose of insulin to back-
ground basal therapy was considered progression). Multiple imputa-
tion via chained equations was used for missing data.
Results: In this analysis we included 2,706 patients with the mean (SD)
age of 62.8 (10.8) years and 50% female. The overall mean (SD) baseline
HbA1c was 65.0 (9) mmol/mol. Of these patients, 924 (34.1%) had a
progression of their insulin therapy over the 2 year follow up of the study.
Those who progressed were younger (p<0.0001) and more likely to be
employed (p=0.005) and live in Middle East (p<0.0001) compared to
those who did not progress (see Table 1). In the multivariable logistic
regression model, age, marital status, employment, region, insurance
and physicians’HbA1c goal at baseline were significantly associated with
insulin progression.
Conclusion: Our analyses identified patient, physician and health care
environmental factors that were significantly associated with insulin pro-
gression over time. It was notable that many patients did not undergo
progression of therapy despite HbA1c values that would be considered
sub-optimal in relation to current treatment guidelines.

Clinical Trial Registration Number: NCT01400971
Supported by: Eli Lilly and Company
Disclosure: S.C. Kim: Grants; Eli Lilly and Company.

833
The effect of the patient-physician relationship on insulin progres-
sion, diabetes distress, adherence, and HbA1c control over time: in-
sights from the MOSAIc study
B. Linetzky1, B.H. Curtis2, J.R. Rogers3, J. Bae2, R. Duan2, M. Chawla4,
M. Tsoukas5, L. Rista6, Y. Toledano7, W.H. Polonsky8, M.M. Funnell9,
S.C. Kim3;
1Eli Lilly and Company, Buenos Aires, Brazil, 2Eli Lilly and Company,
Indianapolis, 3Brigham and Womens Hospital, Boston, USA, 4Diabetes
Clinic, Mumbai, India, 5McGill University, Montreal, Canada,
6University Rosario, Argentina, 7Maccabi, Petah Yikva, Israel,
8Diabetes Behavioral Instutute, Del Mar, 9University of Michigan, Ann
Arbor, USA.

Background and aims: MOSAIc is a multinational prospective cohort
study designed to understand the challenges associated with insulin pro-
gression among patients with type 2 diabetes. The study recruited patients
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from 18 countries within North and Latin America, Asia, Europe, and the
Middle-East. In this analysis we investigate how aspects of the patient-
physician relationship were associated with insulin treatment progression,
adherence to insulin, and HbA1c levels.
Materials and methods: Eligible patients were those with type 2 diabe-
tes, ≥18 year old and using insulin for ≥3 months with/without other anti-
diabetes medications. Patients were seen as part of their usual care in a
variety of specialist and primary care clinics representative of care deliv-
ery in each country. We collected detailed data on patient, physician and
health care environment factors at baseline and regular intervals within the
prospective 2-year follow-up period of the study. Insulin progression was
defined as an increase in antidiabetic treatment complexity at Year 2 from
the baseline (e.g., increasing the dose of basal insulin was not considered
progression, whereas addition of a prandial dose of insulin to background
basal therapy was considered progression).
Multivariable linear or logistic regression models examined the effect of
baseline Interpersonal Process of Care (IPC) sub-scale scores on a) the
Diabetes Distress Scale (DDS), b) Diabetes Knowledge Test (DKT), c)
self-monitoring blood glucose, d) adherence (number of missed injections
in the last week), e) insulin treatment progression and f) HbA1c level at
Year 2. We adjusted for demographic characteristics, socioeconomic sta-
tus, and baseline scores of the DDS, DKT, self-monitored blood glucose,
insulin adherence, and HbA1c levels. Multiple imputation via chained
equations was used for missing data.
Results: Among 2706 patients included in this analysis, the mean age
(SD) of patients was 62.1 (10.8) years, 50.0% were women and the mean
(SD) HbA1cwas 65.0 mmol/mol (9.0) at baseline. Among the domains of
IPC survey, “Hurried communication” was significantly associated with
higher (worse) scores on the DDS (β=0.12, 95% CI 0.04 to 0.20, p<0.01)
at Year 2. Patient-rated scores of those physicians who were considered to
be more proficient in clearly addressing the concerns of their patients
(“elicited concerns” domain of the IPC Survey) (β=-0.18, 95% CI -0.28
to -0.07, p<0.01) or less judgmental towards their patients (“discriminated
style”) (β=-0.15, 95% CI -0.28 to -0.03, p=0.02) were significantly asso-
ciated with lower HbA1c level at Year 2. IPC domains were not indepen-
dently associated with diabetes knowledge, frequency of self-monitored
blood glucose, adherence, or insulin progression over 2 years.
Conclusion: These findings suggest that key aspects of patient-physician
communication may influence diabetes-related patient emotional distress
and glycaemic control.
Clinical Trial Registration Number: NCT01400971
Supported by: Eli Lilly and Company
Disclosure: B. Linetzky: Employment/Consultancy; Eli Lilly and
Company. Stock/Shareholding; Eli Lilly and Company.
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834
Faster-acting insulin aspart vs insulin aspart as part of basal-bolus
therapy improves postprandial glycaemic control in uncontrolled
type 2 diabetes: the onset® 2 trial
K. Bowering1, C. Case2, J. Harvey3, M. Reeves4, M. Sampson5, R.
Strzinek6, D.-M. Bretler7, R.B. Bang7, B.W. Bode8;
1University of Alberta, Edmonton, Canada, 2Jefferson City Medical
Group, Jefferson City, USA, 3Wrexham Academic Unit, Bangor
University, UK, 4Diabetes Clinical Trials, Chattanooga, USA, 5Norfolk
and Norwich University Hospitals NHS Foundation Trust, Norwich, UK,
6Protenium Clinical Research, Hurst, USA, 7Novo Nordisk A/S, Søborg,
Denmark, 8Atlanta Diabetes Associates, USA.

Background and aims: This multicentre, double-blind, treat-to-target
trial evaluated the efficacy and safety of faster-acting insulin aspart (faster
aspart; an ultra-fast-acting mealtime insulin) vs insulin aspart (IAsp) in
adults with uncontrolled type 2 diabetes (T2D) on basal insulin and oral
antidiabetic agents.
Materials and methods: After optimising basal insulin glargine during
an 8-week run-in (mean HbA1c 7.9% at baseline), subjects were
randomised 1:1 to mealtime faster aspart (n=345) or IAsp (n=344), each
with insulin glargine and metformin. Bolus insulin was titrated using a
simple daily patient-driven algorithm.
Results: The change in HbA1c from baseline to Week 26 (primary
endpoint) was -1.38% for faster aspart and -1.36% for IAsp (estimated
means); mean HbA1c at end of treatment was 6.6% for both arms.
Faster aspart demonstrated non-inferiority vs IAsp in reducing HbA1c

(estimated treatment difference [95% CI]: -0.02% [-0.15; 0.10]). Both
basal-bolus (BB) regimens improved postprandial glucose (PPG) con-
trol. The estimated treatment difference for the 1-h PPG increment
(meal test) was statistically significant in favour of faster aspart
(Figure). Fasting plasma glucose levels remained the same within each
group. Body weight change from baseline and rates of overall severe
or confirmed hypoglycaemia (plasma glucose <3.1 mmol/L) were
similar.
Conclusion: In T2D, mealtime faster aspart and IAsp in a BB regimen
achieved excellent glycaemic control and reduced HbA1c from baseline
to 6.6%, confirming non-inferiority of faster aspart to IAsp, using a
simple daily patient-driven titration algorithm. Faster aspart effectively
improved 1-h PPG control vs IAsp without increasing overall
hypoglycaemia rates.
Clinical Trial Registration Number: NCT01819129
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Supported by: Novo Nordisk A/S
Disclosure:K. Bowering: Employment/Consultancy; Novo Nordisk, Eli
Lilly, AstraZeneca, Boehringer Ingelheim, Merck, Sanofi, Janssen.
Honorarium; Merck, Eli Lilly, Boehringer Ingelheim, AstraZeneca,
Novo Nordisk, Sanofi. Lecture/other fees; Novo Nordisk, AstraZeneca,
Eli Lilly, Sanofi, Merck.

835
Adding faster-acting insulin aspart to basal insulin significantly im-
proved glycaemic control in adults with type 2 diabetes: the onset® 3
trial
M. Piletič1, D. Tripathy2, M. Vidrio Velázquez3, M. Demissie4, S. Can
Tamer4, H. Rodbard5;
1General Hospital, Novo Mesto, Slovenia, 2Division of Diabetes,
University of Texas Health Science Center, San Antonio, USA,
3Endocrinology, Metabolism and Nutrition, Hospital General Regional
110, Guadalajara, Mexico, 4Novo Nordisk A/S, Søborg, Denmark,
5Endocrine and Metabolic Consultants, Rockville, USA.

Background and aims: This multicentre, open-label, parallel group trial
examined whether faster-acting insulin aspart (faster aspart; an ultra-fast-
acting mealtime insulin) in a full basal-bolus (BB) regimen was superior
to basal insulin therapy, both in combination with metformin, in terms of
glycaemic control after 18 weeks of randomised treatment.
Materials andmethods:Adults with type 2 diabetes (T2D) inadequately
controlled with basal insulin and oral anti-hyperglycaemic medications
underwent 8 weeks’ optimisation of once-daily basal therapy (insulin
detemir, glargine or NPH), followed by randomisation 1:1 to a BB regi-
men with mealtime faster aspart (n=116) or continuation of the same
once-daily basal insulin (n=120), both in combination with metformin.
Mean ± SD HbA1c prior to randomisation was 7.9 ± 0.7%.
Results: Faster aspart in a BB regimen was superior to basal insulin for the
primary endpoint, HbA1c change from baseline to Week 18; HbA1c was
reduced from 7.9 to 6.8% in the BB arm, and from 7.9 to 7.7% in the basal
arm: estimated treatment difference (ETD), (95% CI): -0.94% (-1.17; -0.72),
P<0.0001 (Figure). HbA1c ≤7% was achieved by 60.3% in the faster aspart
BB arm vs 18.3% in the basal insulin arm. With a BB regimen, 2-hour
postprandial plasma glucose (PPG; based on SMPG)was significantly lower,
compared with basal insulin (Figure). There was no significant difference
between groups, with respect to change in fasting plasma glucose from base-
line (ETD, mmol/L: -0.12 [-0.66; 0.42]; NS). As expected, hypoglycaemia
rate and weight gain were greater in the BB arm than in the basal arm.
Conclusion: In subjects with T2D, faster aspart in a BB regimen provided
superior glycaemic control, achieving a final HbA1c of 6.8% vs 7.7% in
the basal-only arm. This effect appears primarily due to greater reduction
in PPG (Figure).

Clinical Trial Registration Number: NCT01850615
Supported by: Novo Nordisk A/S
Disclosure: M. Piletič: Employment/Consultancy; Novo Nordisk, Eli
Lilly (member of advisory board). Lecture/other fees; Novo Nordisk,
Eli Lilly.

836
BioChaperone Combo (BC Combo) reduces post-prandial glucose in
type 1 diabetes compared to conventional lispro mix 75/25 (LMx)
S. Bruce1, T. Heise2, U. Hoevelmann2, A. Fischer2, L. Nosek2, G.Meiffren1,
C. Megret1, R. Soula1, M. Gaudier1, O. Soula1, C. Shaefer3, S. Edelman4;
1Adocia, Lyon, France, 2Profil Institut für Stoffwechselforschung, Neuss,
Germany, 3Univ. Medical, Augusta, 4UCSD School of Medicine, San
Diego, USA.

Background and aims: BC Combo is a co-formulation of prandial insu-
lin lispro (25%) and basal insulin glargine (75%) with a rapid “prandial”
insulin component and a prolonged flat “basal” component. BC Combo is
designed to provide prandial glucose reduction for the largest meal of the
day and to cover the daily basal insulin requirements in a single injection.
The current trial was designed to evaluate the effect of BC Combo on
mealtime glycemia compared to 75% insulin lispro protamine suspension
(Lispro Mix 75/25 (LMx)).
Materials andmethods:This was a double-blind, randomized, crossover
mixed-meal study in T1DM subjects conducted at a single expert center.
Subjects with T1DM received individualized doses of BC combo or LMx,
immediately prior to a standardized mixed meal (508 kcal, 56% carbohy-
drates/17% protein/27% fat) on two occasions in a crossover sequence.
Primary outcome measures included the incremental area under the blood
glucose (BG) curve over the first 2 hours (incremental AUC-BG(0-2h))
after the meal and secondary glycemic endpoints including maximal and
1-hour (1h) post-prandial glucose excursions (PPG). Safety and hypogly-
cemic events were monitored.
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Results:BCCombowas associated with a reduction inmedian incremen-
tal AUC-BG(0-2h) (min,max) vs. LMx (88mg/dL*min (-31, 166) vs. 129
(20, 194), p=0.008). Starting from identical baseline controlled BG levels,
BC Combo was associated with a reduction in BG-maximum (95%C.I.)
of 23 mg/dL [(-34, -11), p=0.0004] and a decrease in PPG excursion at 1h
of -24 mg/dL, [(-38, -9), p=0.0001] compared to LMx. LMx was associ-
ated with a late post-prandial BG drop below baseline, a lower BG-
minimum relative to BC Combo (65 vs 94 mg/dL respectively;
p=0.007) and numerically more hypoglycemic episodes (8 vs. 4, BG <
50mg/dL).
Conclusion: The time-action profile of BC Combo includes an early
component suitable for mealtime glucose control. In comparison to
Lispro Mix 75/25, BC Combo improved early postprandial glycemic
excursions, with mean 2-hour PPG profiles below the ADA/EASD target
threshold of 180 mg/dL, and reduced the risk of late postprandial hypo-
glycemia in a cohort with T1DM. Additional exploration of safety and
efficacy of BC combo including use in T2DM is warranted.

Clinical Trial Registration Number: NCT02514954
Disclosure: S. Bruce: Employment/Consultancy; Adocia.

837
IDegLira is efficacious across baseline HbA1c categories in subjects
with type 2 diabetes uncontrolled on SU, GLP-1RA or IGlar U100:
analyses from completed phase 3b trials
E. Jaeckel1, S.B. Harris2, E. Jódar3, I. Lingvay4, K. Chandarana5, J.
Langer5, C.H. Sorli6;
1Hannover Medical School, Germany, 2Schulich School of Medicine &
Dentistry, London, Canada, 3University Hospital Quiron Salud Madrid,
European University of Madrid, Spain, 4UT Southwestern Medical
Center, Dallas, USA, 5Novo Nordisk, Søborg, Denmark, 6Billings
Clinic, Billings, USA.

Background and aims: Previous analyses of phase 3a trials (DUAL I
extension; DUAL II) showed insulin degludec/liraglutide (IDegLira) is
efficacious irrespective of baseline HbA1c. This post hoc analysis aimed
to confirm this observation in additional populations from the DUAL III,
DUAL IVand DUALV treat-to-target trials.
Materials and methods: In the DUAL III trial , patients with type 2
diabetes uncontrolled on a glucagon-like peptide-1 receptor agonist
(GLP-1RA) were randomised to IDegLira (n=292) or unchanged GLP-
1RA (n=146) for 26 weeks. DUAL IV was a 26-week, randomised,
double-blind trial comparing IDegLira (n=289) to placebo (n=146) in
patients with type 2 diabetes previously uncontrolled on sulphonylurea
(SU) ± metformin. DUALV was a 26-week, randomised trial in patients
with type 2 diabetes inadequately controlled on insulin glargine (100
units/ml [IGlar U100]; daily dose 20-50 U) comparing IDegLira
(n=278) to continued IGlar U100 titration (n=279). IDegLira starting dose
was 10 dose steps (1 dose step = 1 U IDeg + 0.036 mg Lira) in DUAL IV
and 16 dose steps in DUAL III and V; maximum IDegLira dose: 50 dose
steps. Subjects were grouped according to baseline HbA1c; ≤7.5,
>7.5-≤8.5 and >8.5%.

Results: In all trials a higher baseline HbA1c resulted in greater HbA1c

reductions (Table). The change in HbA1c was significantly greater with
IDegLira vs. comparator in all baseline HbA1c groups with a similar
treatment difference between baseline HbA1c groups. In all trials for all
baseline HbA1c groups, IDegLira decreased mean HbA1c to 9% (median
9.5%), HbA1c was reduced to 6.9% with IDegLira vs. 7.8% with IGlar
U100.
Conclusion: In conclusion, significant HbA1c reductions occur with
IDegLira regardless of baseline HbA1c group or study population.

Clinical Trial Registration Number: DUAL III – NCT01676116; DUAL
IV – NCT01618162; DUAL V – NCT01952145
Supported by: Novo Nordisk
Disclosure: E. Jaeckel: Employment/Consultancy; Novo Nordisk, Lilly,
AstraZeneca, Boehringer, MSD, Janssen, Roche, Novartis. Grants; Novo
Nordisk, Novartis, Gilead, Roche, Miltenyi Biotech, Biotest, Wacker
Chemie, Fresenius DFG, BMBF, EU, JDRF, VW-Stiftung. Honorarium;
NovoNordisk, Lilly, AstraZeneca, Boehringer, MSD, Janssen, Roche,
Novartis. Lecture/other fees; Novo Nordisk, Lilly, AstraZeneca,
Boehringer, MSD, Janssen, Roche, Novartis.

838
Impact of BMI on HbA1c reduction in response to IDegLira in sub-
jects with type 2 diabetes uncontrolled on SU, GLP-1RA or IGlar
U100: analyses from completed phase 3b trials
E. Jódar1, S.B. Harris2, E. Jaeckel3, I. Lingvay4, K. Chandarana5, T.
Abrahamsen5, C.H. Sorli6;
1University Hospital Quiron Salud Madrid, European University of
Madrid, Spain, 2Schulich School of Medicine & Dentistry, London,
Canada, 3Hannover Medical School, Germany, 4UT Southwestern
Medical Center, Dallas, USA, 5Novo Nordisk, Søborg, Denmark,
6Billings Clinic, Billings, USA.

Background and aims: Previous analyses of phase 3a trials (DUAL I
extension; DUAL II) showed that insulin degludec/liraglutide (IDegLira)
is efficacious irrespective of baseline body mass index (BMI) category in
subjects with T2D who are insulin naïve or uncontrolled on basal insulin.
This post hoc analysis aimed to confirm these findings with IDegLira in
additional populations from the DUAL III, DUAL IVand DUALV treat-
to-target trials.
Materials and methods: In the DUAL III trial, patients with type 2
diabetes uncontrolled on a glucagon-like peptide-1 receptor agonist
(GLP-1RA) were randomised to IDegLira (n=292) or unchanged
GLP-1RA (n=146) for 26 weeks. DUAL IV was a 26-week,
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randomised, double-blind trial comparing IDegLira (n=289) to pla-
cebo (n=146) in patients with type 2 diabetes previously uncon-
trolled on sulphonylurea (SU) ± metformin. DUAL V was a 26-
week, randomised trial in patients with type 2 diabetes inadequately
controlled on insulin glargine (100 units/ml [IGlar U100]; daily dose
20-50 U) comparing IDegLira (n=278) to continued IGlar U100
titration (n=279). Starting dose of IDegLira was 10 dose steps [1
dose step = 1 U IDeg + 0.036 mg Lira] in DUAL IV and 16 dose
steps in DUAL III and V; maximum IDegLira dose: 50 dose steps
for all trials. This analysis of three trials grouped subjects by BMI
category; <30, ≥30-<35 and ≥35 kg/m2.
Results: In all three trials, change in HbA1c with IDegLira was similar
between BMI groups (Table). Change in HbA1c was significantly greater
with IDegLira vs. comparator in all BMI groups (p<0.001 for all trials)
with a similar treatment difference between BMI groups (p=NS for all
trials).
Conclusion: This analysis confirmed IDegLira effectively reduced
HbA1c across all baseline BMI categories when used in subjects previ-
ously treated with SUs (as an add-on), GLP-1 RA or IGlar U100 (all in
combination with other oral therapies).

Clinical Trial Registration Number: DUAL III – NCT01676116; DUAL
IV – NCT01618162; DUAL V – NCT01952145
Supported by: Novo Nordisk
Disclosure: E. Jódar: Employment/Consultancy; Astra-Zeneca, Janssen,
Lilly, NovoNordisk, FAES, FAES, MSD. Lecture/other fees; Lilly,
Novonordisk, MSD.

839
Safe and effective blood glucose lowering with IDegLira in elderly
patients with type 2 diabetes uncontrolled on Oral Antidiabetic
Drugs (OADs) and/or insulin glargine U100
A. Liebl1, C.H. Sorli2, S. Linjawi3, T.J. Abrahamsen4, L. Lehmann4, I.
Lingvay5;
1Department for Internal Medicine, Center for Diabetes and Metabolism,
Bad Heilbrunn, Germany, 2Billings Clinic, Billings, USA, 3Coffs
Endocrine & Diabetes Services, Coffs Harbour, Australia, 4Novo
Nordisk A/S, Søborg, Denmark, 5UT Southwestern Medical Center,
Dallas, USA.

Background and aims: Elderly patients with type 2 diabetes (T2D) who
are vulnerable to hypoglycaemia are a challenging population to treat.
IDegLira is a once-daily, fixed-ratio combination of insulin degludec
and liraglutide that has been investigated in the DUAL clinical trial pro-
gramme; this analysis focused on elderly subpopulations uncontrolled on

OADs (DUAL I) or uncontrolled on OADs and insulin glargine U100
(IGlar U100; DUALV).
Materials and methods: This analysis investigated the safety and efficacy
of IDegLira in elderly (≥65 years) subpopulations of DUAL I and DUALV.
These trials demonstrated the clinical benefits of IDegLira vs IDeg or Lira
alone in patients uncontrolled onmetformin ± pioglitazone (DUAL I) and vs
continued IGlar U100 uptitration in patients uncontrolled on IGlar U100 ±
metformin (DUALV) (both 26 weeks), in the entire trial populations.
Results: In DUAL I and DUALV respectively, 14% and 26% of patients
were ≥65 years old (median: 69.6 and 69.8 years; body weight: 82.1 and
84.3 kg, respectively). HbA1c reduction was significantly greater for
IDegLira vs comparators with more patients achieving HbA1c <7% (ta-
ble). FPG reduction was similar for IDegLira vs insulin comparators of
both trials but significantly greater for IDegLira vs Lira in DUAL I.
IDegLira was associated with weight loss vs weight gain with both
IDeg and IGlar U100, but less weight loss than Lira (statistically signif-
icant difference for all). Confirmed hypoglycaemia rates were similar for
IDegLira vs IDeg in DUAL I and significantly lower vs IGlar U100 in
DUAL V. IDegLira was insulin-sparing vs both insulin comparators.
Safety profiles were consistent with the entire trial populations.
Conclusion: In elderly patients IDegLira led to better glycaemic control
vs glucagon-like peptide-1 analogue liraglutide, and vs basal insulins, and
had the advantage of weight loss compared with basal insulin alone, and
low rates of hypoglycaemia.

Clinical Trial Registration Number: NCT01336023; NCT01952145
Supported by: Novo Nordisk
Disclosure: A. Liebl: Employment/Consultancy; Advisory panel:
Boehringer-Ingelheim, Eli Lilly, Medtronic, MSD, Novo Nordisk,
Roche. Lecture/other fees; Speakers bureau: AstraZeneca, Bayer,
Becton Dickinson, Boehringer-Ingelheim, Eli Lilly, Medtronic, MSD,
Novo Nordisk, Roche Consultant: Eli Lilly. Other; Research support:
DexCom, Eli Lilly, Medtronic.

840
Insulin glargine as an adjunct to oral antidiabetic drugs for Asians
with type 2 diabetes: a pooled analysis to identify predictors of dose
and treatment response
Y. Bi, D. Zhu, T. Hong, Y. Jing, P. Zhang, S. Tang;
Nanjing Drum Tower Hospital, the Affiliated Hospital of Nanjing
University School of Medicine, China.

Background and aims:We performed a pooled analysis to identify fac-
tors that could predict insulin glargine dose and response to insulin
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glargine therapy in Asian patients with type 2 diabetes mellitus (T2DM)
who do not meet glycemic targets with oral antidiabetic drugs (OADs).
Materials and methods: We selected treat-to-target randomized con-
trolled trials (RCTs) that enrolled, amongst others, Asian T2DM patients
who did not meet a glycemic target of HbA1c ≤7% despite an established
OAD regimen. Patients included in the pooled analysis received insulin
glargine as an adjunct to OADs for 24 weeks. To identify predicting
factors, multivariate analyses were performed.
Results:We selected 7 RCTs and extracted data from 724 Asian individ-
uals. The median (min-max) age of patients was 55.9 years (33.6-77.3)
and the group had a mean body mass index (BMI) of 26.4±4.02 kg/m2.
The mean duration of T2DM for the group was 9.7 ±6.24 years. Mean
(±SD) values for fasting plasma glucose (FPG), post-prandial glucose
(PPG) and PPG excursion at baseline was 9.0±2.30 mmol/L, 12.8±3.67
mmol/L and 3.9±3.17mmol/L, respectively. The group had a mean (±SD)
baseline HbA1c of 8.7 ±1.03%. At the end of 24 weeks, the median (min-
max) dose of insulin glargine was 25.7 ±17.31 U (0.4 ±0.23 U/kg), the
mean HbA1c was 7.5% ±0.96, and 31.9% of patients (n=231) achieved
target HbA1c levels of <7%. The Figure shows factors that would affect
the insulin glargine dose and response to insulin glargine therapy, i.e.
reduction in HbA1c.
Conclusion: Our pooled analysis identified predictors of insulin glargine
dose and response to treatment in Asian patients who are inadequately
controlled with an established OAD regimen. The results from this study
provided a reference for dose adjustment of insulin glargine in clinical
utility for Asian patients.

Supported by: Sanofi LANTUL07192
Disclosure: Y. Bi: Other; Study sponsored by Sanofi.

841
Basal insulin analogues for type 2 diabetes: systematic review and
network meta-analysis
A. Tsapas1,2, A.-V. Madenidou1, T. Karagiannis1, P. Paschos1, E.
Athanasiadou1, A. Liakos1, M. Mainou1, K. Kitsios3, E. Bekiari1,3, A.-
B. Haidich4, D.R. Matthews2;
1Clinical Research & Evidence-Based Medicine Unit, Aristotle
University Thessaloniki, Greece, 2Harris Manchester College,
University of Oxford, UK, 3Diabetes Centre, Second Medical
Department, 4Department of Hygiene and Epidemiology, Department of
Medicine, Aristotle University Thessaloniki, Greece.

Background and aims: Regulatory agencies in Europe and the United
States recently approved several novel basal insulin analogues. However,
their comparative effectiveness and safety compared with existing basal
insulin analogues has not been clarified. We performed a systematic re-
view and network meta-analysis to assess the efficacy and safety of avail-
able basal insulin analogues for type 2 diabetes.
Materials and methods: We systematically searched Medline, Embase,
and the Cochrane Central Register of Controlled Trials up to September
2015 for randomised controlled trials with duration of more than 12
weeks that compared basal insulin analogues in patients with type 2 dia-
betes. Primary outcome was change in HbA1c. Secondary outcomes in-
cluded change in body weight and incidence of nocturnal and severe
hypoglycaemia. We performed multivariate random-effects network
meta-analyses and ranked the comparative effects of all treatments for
all outcomes with surface under the cumulative ranking curves
(SUCRA) probabilities.
Results: We included 29 studies comprising 14,268 adults with type 2
diabetes and assessing eight different basal insulin analogues. Glargine-
300 and glargine were associated with marginally significant greater re-
ductions in HbA1c compared with detemir and degludec, however these
differences were not clinically relevant (Table). Treatment with glargine-
300 or glargine resulted in improved glycaemic control in comparison
with degludec three-times-weekly [weighted mean difference (WMD) in
HbA1c change -0.29; 95% CI -0.49 to -0.10 and -0.28; -0.44 to -0.11,
respectively]. Change in body weight was comparable among all insulin
regimens, with the exception of detemir, which had a favourable weight
profile versus all comparators (WMD ranging from -1.54 to -0.78).
Incidence of severe hypoglycaemia did not differ among most insulin
regimens, except for Neutral Protamine Lispro (NPL), which was associ-
ated with increased risk compared to glargine-300, glargine, detemir, and
degludec. Glargine-300 and degludec were associated with lower noctur-
nal hypoglycaemic incidence against most comparators (Table).
Conclusion:Degludec and glargine-300 do not seem to confer significant
improvements in glycaemic control or body weight compared to older
regimens, apart from a decrease in the risk for nocturnal hypoglycaemia.
Costs, patients' preferences and patient-reported outcomes should also be
considered when deciding on an optimal insulin therapy for each
individual.

Disclosure:A. Tsapas: None.
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Glucagon response to insulin-induced hypoglycaemia in subjects with
latent autoimmune diabetes in adults
C.G. Fanelli, F. Porcellati, P. Lucidi, P. Cioli, P. Candeloro, G.B. Bolli;
Internal Medicine, University of Perugia, Italy.

Background and aims: No studies, so far, have systematically examined
counterregulatory (CR) responses to hypoglycemia (H) in subjects with la-
tent autoimmune diabetes in adults (LADA).Whether they share with type 1
diabetes (T1DM) the loss of glucagon (G) secretion to H, is not known.
Materials andmethods:To define and characterizeα-cell responses toH
in LADAwe studied 9 GADab+ (mean±SD: age 46.1±7.3 yrs; BMI 23.3
±2.4 kg/m2; A1C 7.1±0.6%, diabetes duration 3.6±3.1 yrs) and 9 GADab-
subjects with type 2 diabetes matched for age, sex, BMI, diabetes dura-
tion, A1C. Subjects were studied on 2 occasions at random, with i.v.
insulin infusion in euglycemia (E) (plasma glucose, PG, 90 mg/dl) or
during stepped H (PG 90, 78, 66, 54, and 42 mg/dl).
Results: PG was maintained at pre-selected plateaus, without any sig-
nificant difference between groups (p>0.2). Glucose infusion rates
(GIR) were lower in H than E studies in GADab+ (733±326 mg/kg
vs 1101±398 mg/kg, p=0.039), as well as in GADab- (663±162 mg/kg
vs 924±363 mg/kg, p=0.017), with no differences between groups
(p>0.2). In E studies, there were no significant changes in plasma
concentrations of any of the CR hormones in both groups, with the
exception of G, whose plasma levels decreased significantly from
baseline to the end of studies without differences between groups
(from 62.1±28 to 50.3±30 pg/ml and from 87.5±39 to 75.4±34 pg/
ml, GADab+and GADab-, respectively, both P<0.05). In H, all CR
hormones increased significantly compared with the E studies, in both
groups, however G increased in GADab- (incremental AUC0-4h 156
±177 pg/ml.h, p=0.026) and to a lesser extent in GADab+ subjects
(incremental AUC0-4h 48±100 pg/ml.h, p=0.186). Glycemic thresholds
for G response were not different between GADab- and GAD ab+
subjects. Plasma adrenaline responses to H were superimposable in
GADab- and GADab+ (p>0.2).
Conclusion: We conclude that similarly to T1DM, subjects with LADA
exhibit severe impairment of the α-cell in terms of response to H. This
finding might explain predisposition to H in people with LADA
Disclosure: C.G. Fanelli: None.

843
Glucagon response in C-peptide positive vs C-peptide negative pa-
tients with type 1 diabetes under hypoglycaemic clamp vs real-life
setting
S. Zenz1, P. Baumann2, M. Brunner1, A. Puffing1, M. Rumpler2, M.
Wolf1, M. Hajnsek2, H. Sourij1, T.R. Pieber1,2, J.K. Mader1;
1Endocrinology and Diabetology, Medical University of Graz,
2HEALTH, Joanneum Research GmbH, Graz, Austria.

Background and aims: It has been suggested that in long-standing type 1
diabetes (T1D) counter-regulatory response to hypoglycaemia is blunted.
Glucagon response to hypoglycaemia was tested in a hypoglycaemic
clamp setting (clamp) versus hypoglycaemia under real-life conditions
using a meal/insulin challenge (real-life) in C-peptide positive (C-pep+)
vs. C-peptide negative (C-pep-) subjects with T1D.
Materials and methods: In the clamp study subjects underwent a
hyperinsulinemic, hypoglycaemic clamp. In the real-life study subjects
were investigated over 12 hours at the research center and received a
standardized meal with 180% of their regular short-acting insulin dose.
Glucagon response during hypoglycaemia was defined as the area under
the glucagon curve during the first hypoglycaemic episode. Glucose was
measured every 5min (Super GL glucose analyser). Glucagon samples

were taken using for glucagon measurement validated BD P800 blood
collection tubes and analysis was performed using a glucagon-specific
sandwich ELISA (Mercodia, Sweden). C-pep+ was defined as C-
peptide level ≥0.05nmol/l.
Results: Baseline characteristics were the following for the clamp group:
11 C-pep- (age 37.4±13.2 years, 6 female, BMI 25.0±2.3 kg/m2, HbA1c
58.2±8.5 mmol/l, diabetes duration 24.0±10.0 years) and 10 C-pep+ (age
39.6±12.9 years, 5 female, BMI 23.6±1.8 kg/m2, HbA1c 56.1±9.8
mmol/l, diabetes duration 2.5±2.2 years). Subjects in the real-life study
were as follows: 11 C-pep- (age 31.5±7.7 years, 4 female, BMI 23.8±3.1
kg/m2, HbA1c 56.3±13.2 mmol/l, diabetes duration 18.7±8.3 years) and
5 C-pep+ (age 37.9±17.2 years, 2 female, BMI 23.0±1.3 kg/m2, HbA1c
60.9±10.1 mmol/l, diabetes duration 10.4±14.6 years). In the clamp study,
C-pep+ had a significantly higher glucagon response during
hypoglycaemia than C-pep- (Mann-Whitney-U: 4.7±3.23 vs. 1.5±1.70,
respectively, p=0.0083). During the real-life experiment no statistically
significant difference was seen (C-pep+ 0.1±0.08 vs. C-pep- 0.1±0.04,
p=0.5569).
Conclusion: C-pep+ showed a higher glucagon response compared to C-
pep- during hypoglycaemic clamp conditions, but in contrast to previous
studies not during real-life conditions.
Clinical Trial Registration Number: NCT02028078, DRKS00009604,
NCT02614768
Supported by: European Commission FP7-305343
Disclosure:S. Zenz: None.

844
The association between hypoglycaemic events and ventricular ar-
rhythmias in type 1 diabetes
V. Vass1, V. Horvath1, B. Domjan1, V. Ferencz1, P. Kempler1, T. Tanczer1,
Z. Szili Janicsek1, L. Beranek2, Z. Putz1, A. Tabak1,3;
1Semmelweis University, Budapest, 2Sanitas Corporis, Tiszafured,
Hungary, 3Deparment of Epidemiology And Public Health, University
College London, UK.

Background and aims: Significantly increased rates of ventricular
arrhythmias were found in older type 2 diabetes patients during
hypoglycaemic events. Little is known about this association in type
1 diabetes patients who have an increased risk of hypoglycaemia.
We aimed to investigate the risk of ventricular arrhythmias in type 1
diabetes patient without macrovascular disease during hypoglycemic
and control periods.
Materials and methods: In a prospective study, n=30 patients with type
1 diabetes under regular care participated. The patients wore continuous
subcutaneous glucose (Medtronic iPro2) and ECG (EC-1-12H) monitors
during their usual life for 132±51 hours. Hypoglycaemia (n=183, no
severe event) was diagnosed if subcutaneous glucose ≤3.9 mmol/l.
Linear mixed models were used to compare the difference in the rate of
ventricular extrasystoles (VES) and heart rate between a 3 hour period
after a hypoglycaemia and a control 3-hour period (the same time of
another day) without a hypoglycaemia. Further, we separately analysed
patients (n=5) with ≥10 VES over any investigated 3-hour period.
Results:Mean age of participants was 36.4±12.7 years, diabetes duration
19.2±12.1 years, HbA1c 8.4±1.2%, blood pressure 124±14/74±8 mmHg,
BNP 20±16 ng/l volt; known hypertension n=7, neuropathy n=10.
Altogether 18.3 million beats were analysed, 31,207 VES, 176 bigemin
VES, 30 coupled VES, and 7 ventricular runs. The hourly VES rates were
related to waist circumference (r=0.42), total, and LDL-cholesterol
(r=0.56, r=0.60, all p<0.05). According to mixed models heart rate in-
creased non-significantly during hypoglycaemia (difference daytime 0.5
SE 1.1, night-time 2.5 SE 1.6/min). The rate of VESs significantly in-
creased during hypoglycaemia (daytime 0.88 SE 0.30, nigh-time 0.66 SE
030 VES/3 hours). In the subgroup with a higher rate of VESs, this
increase was larger (daytime 4.33 SE 0.64, night-time 3.19 SE 0.64
VES/3 hours).
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Conclusion: Ventricular arrhythmias were infrequent among younger
type 1 diabetes patients with a long diabetes duration and remained mark-
edly lower than the pathological cut-off of 100VES/hour. Hypoglycaemic
events statistically significantly but clinically insignificantly increased the
rate of VESs. Our results suggest that non-severe hypoglycaemic events
(an obligatory side effect of intensified treatment) do not increase the risk
of ventricular arrhythmias in young people with type 1 diabetes.
Clinical Trial Registration Number: 507/2014
Supported by: Hungarian Diabetes Association
Disclosure:V. Vass: None.

845
Effects of antecedent hypoglycaemia on gastric and cardiac responses
to subsequent hypoglycaemia in health
P. Kar1,2, M.P. Plummer3, E. Giersch2, M.J. Summers2, S. Hatzinikolas4,
M. Horowitz4,5, M.J. Chapman1,2, K.L. Jones4,5, S.R. Heller6, A.
Deane1,2;
1Intensive Care Unit, Royal Adelaide Hospital, 2Discipline of Acute Care
Medicine, University of Adelaide, Adelaide, Australia, 3Neurosciences
Critical Care Unit, Addenbrooke's Hospital, Cambridge, UK, 4National
Health and Medical Research Council Centre of Research Excellence
(CRE) in the Translation, 5Discipline of Medicine, University of
Adelaide, Australia, 6Academic Unit of Diabetes, Endocrinology and
Metabolism, University of Sheffield, UK.

Background and aims: In both health and patients with diabetes, acute
hypoglycaemia triggers counter-regulatory responses causing an acceler-
ation of gastric emptying (increasing carbohydrate absorption) and in-
creased cardiac contractility. However, antecedent hypoglycaemia atten-
uates endogenous catecholamine and vagal responses to subsequent
hypoglycaemia. Our objective was to evaluate the effects of antecedent
hypoglycaemia on gastric and cardiac responses to subsequent
hypoglycaemia in health.
Materials and methods: Ten healthy men (age 22.5 (1.0) years, BMI
23.8 (0.5) kg/m2) were studied on two occasions, each lasting 30 hours,
separated by ≥6 weeks and randomised to either ‘control’ (Day 1 (C1)
three euglycaemic clamps at a blood glucose of 6mmol/L followed day 2
(C2) one hypoglycaemic clamp at 2.8mmol/L), or ‘antecedent
hypoglycaemia’ (Day 1 (AH1) three clamps at a blood glucose of
2.8mmol/L followed by day 2 (AH2) one clamp at 2.8mmol/L). Energy
intake was controlled with the same meals given during both study pe-
riods. Gastric emptying (GE) was measured on day 1 and 2, for both
control (GEC1 and GEC2) and antecedent hypoglycaemia (GEAH1 and
GEAH2) periods, using scintigraphy, following ingestion of a meal
consisting of 100g of minced beef labelled with 20 MBq
99mtechnetium-sulphur colloid. Radioisotopic data were acquired every
minute for 180mins. Cardiac contractility was measured using fractional
shortening (FS) via 2D echocardiography on days 1 and 2 of the control
(FSC1 and FSC2) and antecedent hypoglycaemia (FSAH1 and FSAH2)
periods. Data are mean (SE).
Results: Gastric emptying was faster (GEC2 AUC vs. GEC1 AUC,
P=0.01) and fractional shortening greater (FSC2 vs. FSC1, P<0.01)
during acute (single episode) hypoglycaemia compared to
euglycaemia. When compared to a single episode of hypoglycaemia,
gastric emptying was unaffected by antecedent hypoglycaemia
(GEAH2 AUC vs. GEC2 AUC, P=0.74). In contrast, fractional
shortening may be reduced (FSAH2 vs. FSC2, P=0.06), although
this was not significant (Figure 1).
Conclusion: In health, the acceleration of gastric emptying during
acute hypoglycaemia does not appear to be affected by antecedent
hypoglycaemia whereas the increase in cardiac contractility may
be. Accordingly, if similar gastric responses are observed in indi-
viduals with diabetes, treatment of hypoglycaemia with oral car-
bohydrate should remain effective in patients with recurrent
hypoglycaemia.

Clinical Trial Registration Number: ACTRN12614000986673
Supported by: PK is supported by a Royal Adelaide Hospital A.R.
Clarkson Scholarship
Disclosure: P. Kar: Grants; PK is supported by a Royal Adelaide
Hospital A.R. Clarkson Scholarship.

846
High-intensity interval exercise reduces symptomatic responses to
subsequent hypoglycaemia in patients with type 1 diabetes
H.M.M. Rooijackers1, E.C. Wiegers2, C.J. Tack1, B.E. de Galan1;
1Internal Medicine, 2Radiology and Nuclear Medicine, Radboud
University Medical Center, Nijmegen, Netherlands.

Background and aims:Antecedent moderate- and low-intensity exercise
attenuates counterregulatory responses to subsequent hypoglycemia, thus
increasing the risk of severe hypoglycemia. It is unknown whether high-
intensity interval training (HIIT) produces similar effects. Since HIIT
increases plasma lactate levels, and exogenous lactate suppresses
counterregulatory and symptomatic responses to hypoglycemia, we hy-
pothesized that elevated levels of endogenous lactate after HIIT mediate
its potential suppressive effects. In patients with type 1 diabetes (T1DM)
and impaired awareness of hypoglycemia (IAH), endogenous lactate
might even further impair counterregulation. In contrast, high-intensity
exercise has been suggested to restore defective counterregulation in a rat
model of IAH.
Materials and methods: In a randomized cross-over study, 10 healthy
controls (HC), 10 T1DM patients with normal awareness of hypoglyce-
mia (NAH) and 10 T1DMpatients with IAH underwent hyperinsulinemic
(60 mU m2 m-1) euglycemic-hypoglycemic (2.6 mmol/L) clamps. Under
euglycemic conditions, they performed either a high intensity interval
training (HIIT) or rested for the same period of time (REST). HIIT
consisted of a short warming up and three 30-s all-out sprints interspersed
with 4 min active recovery. Plasma glucose, lactate, counterregulatory
hormones and symptom scores were evaluated at regular intervals. A
cognitive test battery was applied during the screening visit and during
hypoglycemia.
Results: Plasma glucose levels were similar during the hypoglycemic
phase after HIIT and REST for all groups. HIIT increased plasma lactate
levels (from 0.9±0.2 to 13.2±3.0 mmol/L), and counterregulatory hor-
mones, and decreased pH similarly in all groups (p<0.01 for all). Lactate
remained elevated during subsequent hypoglycemia. Compared to REST,
HIIT decreased total hypoglycemic symptom scores in T1DM-NAH (76
±12 vs 53±10, p=0.02) and numerically, but not significantly in HC (51±10
vs. 42±7, p=0.19). HIIT did not affect hypoglycemic symptom scores in
T1DM-IAH (22±3 vs 24±5, p=0.80). HIIT had no effect on
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counterregulatory hormone responses to hypoglycemia (p=NS in all study
groups). The deterioration in cognitive function in response to hypoglyce-
mia tended to be less pronounced after HIIT than REST in T1DM-NAH.
Conclusion: The present findings show that short high-intensity interval
training suppresses symptoms of subsequent hypoglycemia in T1DM-
NAH. Exercise-induced lactate release may mediate this effect by provid-
ing an alternative fuel source for the brain, resulting in impaired detection
of hypoglycemia and potentially preserved cognitive function. In addi-
tion, we found no evidence of restoration of defective counterregulation in
response to HIIT in T1DM-IAH.
Clinical Trial Registration Number: NCT02308293
Supported by: EFSD, Dutch Diabetes Research Foundation
Disclosure: H.M.M. Rooijackers: None.

847
Is the presence or absence of nocturnal hypoglycaemia unawareness
related to changes in parameters for 24-hour glycaemic variability in
type 1 diabetic patients?
E. Sudo, R. Nishimura, S. Mitsuishi, D. Tsujino, K. Ando, K.
Utsunomiya;
Division of Diabetes, Metabolism and Endocrinology, Jikei University
School of Medicine, Tokyo, Japan.

Background and aims: To investigate whether the presence or absence
of nocturnal hypoglycemia unawareness (NHU) are related to changes in
the standard deviation (SD) of glucose or the mean amplitude of glycemic
excursions (MAGE) as parameters for 24-hour glycemic variability.
Materials and methods: This study included a total of 62 type 1 diabetic
outpatients receiving intensive insulin therapy and undergoing continuous
glucose monitoring (CGM) assessments at Jikei University Hospital. All
patients were assessed for the SD of 24-hour glucose and the MAGE as
parameters for glycemic variability. The patients were divided into two
groups depending on whether or not they had NHU (<70 mg/dL) from
00:00AM to 06:00AM and were compared for the SD of glucose and the
MAGE. Additionally, ROC analyses were performed on the SD of glu-
cose and the MAGE to determine their cut-off values for predicting the
presence of NHU.
Results:NHUwas shown to be absent in 40 patients (64.5%) (HA group)
and but to be present in 22 patients (35.4%) (NHU group). The HA and
NHU groups were not significantly different in their background charac-
teristics (mean age, 43 ± 14(SD) vs. 43 ± 14, P = 0.944; HbA1c, 8.9 ±
1.9% vs. 8.2 ± 1.7%; P = 0.192). The mean 24-hour glucose level was
significantly lower in the NHU group at 144.8 ± 31.8 mg/dL vs. 171.3 ±
38.6mg/dL in the HAgroup (P < 0.001). The SD of glucosewas shown to
be significantly higher in the NHU group at 66.5 ± 19.2 mg/dL vs. 50.5 ±
14.4 mg/dL in the HA group (P < 0.001). In contrast, the MAGE was not
significantly different between the HA and NHU groups (95.2 ± 46.4 mg/
dL and 108.4 ± 44.6 mg/dL, respectively; P = 0.272). ROC analysis
identified the cut-off for the SD of glucose predicting the presence of
NHU as ≥ 54.6 mg/dL (sensitivity, 0.78; specificity, 0.68; AUC, 0.76; P
= 0.001).
Conclusion:While there was no difference in HbA1c between those with
NHU and those without, the SD of glucose was shown to be significantly
higher in those with NHU than in those without. Additionally, it was
suggested that the SD of glucose ≥ 54.6 mg/dL had an 80% probability
of predicting the presence of NHU.
Disclosure:E. Sudo: None.

848
The association of hypoglycaemia severity and economic outcomes
among patients with type 2 diabetes using basal insulin
L.K. Lee1, H. Wang2, L. Tong2, S. Gupta3, R. Preblick2, L. Meneghini4;
1Kantar Health, Foster City, 2Sanofi, Bridgewater, 3Kantar Health,
Princeton, 4University of Texas Southwestern Medical Center and
Parkland Health & Hospital System, Dallas, USA.

Background and aims:Hypoglycemia (HYPO) is a major limiting factor
to insulin therapy, leading to non-optimal glycemic control and additional
economic burden to patients with type 2 diabetes mellitus (T2DM). The
aim of this study is to assess if economic outcomes differed by HYPO
severity among patients with T2DM on basal insulin.
Materials and methods:Data were obtained from the 2011-2013 National
Health and Wellness Survey, an annual Internet-based survey demographi-
cally representative of the US adult population. Eligible patients with T2DM
were categorized as having no HYPO (n=938, 38.7%), non-severe HYPO
(n=1,335, 55.1%), or severe HYPO (n=150, 6.2%) in the preceding 3
months. Among patients who experienced HYPO, one-third of all events
were nocturnal, regardless of severity. Outcomes included healthcare utiliza-
tion, work productivity and activity impairment, and annual direct and indi-
rect costs estimated from the 2012 Medical Expenditure Panel Survey and
the US Bureau of Labor Statistics, respectively.
Results: Multivariable models, adjusting for important covariates, sug-
gested that patients with non-severe HYPO had more doctor’s visits and
higher indirect costs vs. patients without HYPO; patients with severe
HYPO were generally associated with greater impairment in work pro-
ductivity, more healthcare resource utilization and higher costs vs. pa-
tients with non-severe HYPO (Table 1).
Conclusion: Although the elevated economic burden seen in patients
with HYPO may be multifactorial, findings highlight the opportunity
for treatment options with better hypoglycemic profiles in T2DM patients
utilizing basal insulin.

Supported by: Sanofi.
Disclosure: L.K. Lee: Employment/Consultancy; I am an employee of
Kantar Health, which received funding from Sanofi to conduct this study.
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Dangerous antidiabetic overtreatment of patients with type 2 diabetes
having experienced severe hypoglycaemia
T. Wohland1, F. Trachte2, O.-M. Patzer2, P. Kovacs1, J. Holstein3, A.
Holstein2;
1Leipzig University Medical Center, IFB AdiposityDiseases, University
of Leipzig, 21st Department of Medicine, Lippe-Detmold Hospital,
Lippe-Detmold, 3Medical Department, Division of Nephrology and
Internal Intensive Care Medicine, Charite University Medicine Berlin,
Germany.

Background and aims: Severe hypoglycaemia (SH) is clearly associated
with a critical prognosis. In addition to its acute life-threatening potential,
SH may increase cardiovascular and all-cause mortality in patients with
long-standing and complicated diabetes. Thus, we investigated whether in
patients with T2DM who had experienced SH individual morbidity and
treatment targets had sufficiently been respected.
Materials and methods: Prospective population-based observational tri-
al capturing all episodes of SH between 2007 and 2014 in the Lippe-
Detmold area. SHwas defined as a symptomatic event requiring treatment
with intravenous glucose or administration of glucagon and being con-
firmed by a blood glucose measurement of <50 mg/dl. Extensive clinical
patient characteristics and circumstances of SH were registered.
Results: A total of 1,080 episodes of SH in 747 patients were registered.
51.9% (561/1080) of all cases were related to T2DMwith an initial blood
glucose of 33.9±11.2 mg/dl. The hypoglycaemic patients were character-
ized as follows: age 77.3±10.2 years, diabetes duration 15.2±8.7 years,
HbA1c 6.6±1.4% (reference 6.0%), creatinine clearance <60 ml/min
59.3% and <30 ml/min 22.6%. 29.0% of patients suffered from dementia
and 18.5% from cancer. The Charlson comorbidity index was 8.8±2.7
with a mean of 5.1±2 severe comorbidities. 36% were living in institu-
tional homes or were cared by home nursing services.
Conclusion:Amajor proportion of our cohort of individuals with T2DM
and SH showed a geriatric multimorbidity with a short life expectancy and
was clearly overtreated with antidiabetic drugs or insulin. Severe comor-
bidities as well as contraindications to oral agents were disregarded
resulting in a high risk for SH. In patients with T2DM, SH could effec-
tively be prevented if individual morbidity and therapeutic targets would
adequately be respected.
Disclosure:T. Wohland: None.
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Effects of an automated carbohydrate-assessment tool (GoCARB) on
glycaemic profile in individuals with type 1 diabetes: a clinical pilot
study
L. Bally1, J. Dehais2, M. Anthimopoulos2, M. Laimer1, D. Rhyner1, G.
Rosenberg1, T. Zueger1, S. Mougiakakou2, C. Stettler1;
1Division of Diabetes, Endocrinology, Clinical Nutrition & Metabolism,
Inselspital, 2ARTORG Center for Biomedical Engineering Research,
University of Bern, Switzerland.

Background and aims: Quantification of carbohydrates (CHO) is a cor-
nerstone of type 1 diabetes (T1D) management, in order to achieve satis-
factory glucose control. However, accurate CHO estimation remains a
challenging task in daily life. GoCARB is a novel computer vision-
based system for smartphones designed to support individuals with T1D
in CHO decision making. The aim of this study was to investigate the
clinical applicability of GoCARB in individuals with T1D under free-
living conditions compared to their usual CHO estimation methods.
Materials and methods: This was a randomized prospective single-
center two period cross-over trial involving 20 CHO-trained individuals
with T1D on sensor-augmented pump therapy (mean±SEM: age 35±14
years, HbA1C 7.5±0.6%, duration of diabetes 17±10 years). Following a
twoweek familiarization phase using a GoCARB training versionwithout
automated CHO output patients were assigned to one week use of
GoCARB and one week of usual CHO estimation methods with cross-
over in between, in random order. The use of the app and transfer into
insulin dosing were at the patients’ own discretion. Glycemic profile was
assessed using continuous glucose monitoring. Patient satisfaction was
evaluated by feedback questionnaire. Statistical analysis was performed
on an intention-to-treat approach using paired comparison and general
linear models with fixed and random effects. Results are presented as
mean±SEM.
Results: The average reported daily CHO-containing meal/snack fre-
quency was 4.4±0.6, 47±1% of which were assessed using the
GoCARB system. Daily basal and bolus insulin for GoCARB and control
was 19.9±1.5 vs. 20.1±1.5 U and 27.5±2.3 vs. 30.0±2.3 U (p=0.67 and
0.11). Average daily bolus frequency was 6.8±0.4 for GoCARB and 7.3
±0.5 for control (p=0.12). Average glucose levels were 8.67±0.26 and
8.89±0.27 mmol/l in GoCARB and control, respectively (p=0.15). Time
spent in hyperglycemia (>12 mmol/l) was significantly lower in
GoCARB compared to control (15.0±2.0% vs. 18.2±2.1%, p= 0.048).
Postprandial incremental area under the glucose curve (iAUC) over
180 min tended to be lower in GoCARB when compared to control
(incremental glucose 205.2±28.8 vs. 270±39.6 mmol/l/min, p=0.13).
Time in target (3.9-10 mmol/l) was 65.9±2.7% for GoCARB and 63.2
±2.8% for control (p=0.21). Patients spent 2.3±0.8 and 2.6±0.7% in hy-
poglycemia (<3.5 mmol/l) in GoCARB and control (p=0.58), respective-
ly. Standard deviation and J-index were significantly lower in GoCARB
when compared to control (3.0±0.1 vs. 3.2±0.2 mmol/l, p=0.01; 0.14
±0.01 vs. 0.15±0.01, p=0.03). MAGE tended to be lower in GoCARB
when compared to control (5.77±0.29 vs. 6.21±0.29, p=0.09). Eighty
percent of the patients would be ready to use GoCARB in their daily life
and 100% would recommend the app to others.
Conclusion: In this first clinical study, use of GoCARB in patients with
T1D under daily life conditions reduced time spent in hyperglycemia as
well as glycemic variability. A larger, long-term study will be required to
further explore the efficacy and usability of the GoCARB system in T1D
self-management.
Clinical Trial Registration Number: NCT02546063
Supported by: FP7
Disclosure:L. Bally: None.
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The clinical application of learning-type closed-loop blood glucose
(BG) control algorithm in patients with type 1 diabetes
Z. Jinping;
Department of Endocionology, China-Japan Friendship Hospital, Beijing,
China.

Background and aims: "Artificial pancreas" consists of continuous glu-
cose monitoring equipment (CGM), insulin infusion equipment (insulin
pump) and the automatic control algorithm. Automatic control algorithm
can automatically control the amount of insulin infusion, allowing the
patient to maintain BG at normal levels. There is repetitiveness in
glucose-meal-insulin dynamics, but no clinical trial considers it and the
possibility of learning from one day to another. To clinically evaluate the
capability of “learning”, a learning-type closed-loop BG control algo-
rithm, termed as L-MPC, will be tested its clinical feasibility, and to
observe its application results in the patients with T1DM.
Materials and methods: With insulin therapy optimization and model
identification in advance, the closed-loop clinical trials last six days for
each subject. In each day, the trail starts at 8am and ends at noon with 50g
CHO diet at 9am. To study the influences of alcohol and exercise, subjects
drink 50mL beer and/or ride 15-min bike on the fourth and/or sixth day.
We enrolled 30 patients with T1DM in the endocrinology department of
our hospital, according to the different learning gain in L-MPC
(L=0.5;L=0.2;L=0.8), The patients were divided into three groups.Each
group contains 10 patients for comparing the effect of glycemic control in
different learning gain.
Results: The results show that in different learning gain, which is L = 0.5,
L = 0.2, L = 0.8, the gender, age, weight and course duration wereM / F =
6/4, (35.8 ± 13.2) years, (68.7±14 .4) kg, (4.23 ± 4.51) years; M / F = 4/6,
(48.5 ± 14.0) years, (61.2 ± 9.0) kg, (11.0 ± 9.7) years; M / F = 6/4, ( 39.2
± 12.4) years, (64.7 ± 11.6) kg, (11.9 ± 9.7) years Respectively. Compared
with the first day, the blood glucose index(BGI) in the third day has
decreased trend among all three groups (P = 0.563; 0.184; 0.380), and L
= 0.2 group learns best.The percentage of time when BG within [3.9,
10]mmol/L in the third day has increased trend compared to that in the
first day (P = 0.260; 0.074; 0.334), and L = 0.2 group still learning the
best, with glycemic control relative to be the best. In different learning
gain groups,the percentage of time with low blood glucose (BG<3.9
mmol/L) in the third day compared with the first day were 0.54% vs
2.43%; 1.62% vs 3.51%; 0% vs 0% (P = 0.415; 0.524; free).Duration of
hypoglycemia is very short, and for L = 0.8 group ,there was no incidence
of hypoglycemia on either the first day or the third day.
Conclusion: This is the first clinical study verifying the capability of
learning algorithm in controlling BG level in T1DM patients. L-MPC is
effective for BG control in T1DM and has excellent robustness to alcohol
and exercise disturbances. It can help achieve better control of BG in
T1DM patients, with promising results in different learning gain groups,
and the duration of hypoglycemia is very short. Especially for L=0.2
group, the BGI and the glycemic stabilizing effect are the best, but the
hypoglycemia is inevitable in order to achieve the desired BG quickly.
Thus, the duration of hypoglycemia has increased in group L = 0.2 com-
pared with the other two groups. Therefore, the L-MPC in T1DM still
have good promising results. However there are some limitations of this
study, for example, the small size of patients enrolled. The sample size
needs to be expanded for further verification, before it is applied in clinic.
Clinical Trial Registration Number: OPC-14005355
Supported by: EFSD Clinical Research Programme
Disclosure:Z. Jinping: None.

852
Better postprandial glucose control with a new closed-loop system as
compared with open-loop treatment in patients with type 1 diabetes
C. Quirós1, M. Giménez1, P. Rossetti2, V. Moscardó3, A. Comas4, F.J.
Ampudia5, F. León3, E. Montaser3, I. Conget1, J. Bondia3, J. Bondia3, J.
Bondia3, J. Vehí4;
1Diabetes Unit, Hospital Clínic de Barcelona, 2Endocrinología y Nutrición,
Hospital Francesc de Borja, Gandía, 3Ingeniería de Sistemas y Automática,
Universidad Politécnica de Valencia, 4Institut d’Informàtica i Aplicacions,
Universitat de Girona, 5Unidad de Referencia de Diabetes, Endocrinología y
Nutrición, Hospital Clínico de Valencia, Spain.

Background and aims: Postprandial period (PP) control is still a chal-
lenge for closed-loop (CL) control algorithms. Although recent at-home
studies have demonstrated better daytime glucose control with CL sys-
tems as compared to pump therapy, few studies with inconsistent results
have investigated systematically the PP. This randomised study compares,
in subjects with type 1 diabetes (T1D), a new developed CL algorithm
implementing sliding mode reference conditioning (SMRC) with current
open-loop (OL) during the PP.
Materials andmethods: 20 T1D subjects (F/M 13/7, disease duration
22.6±9.9y, A1c 7.7±0.7%) underwent an 8-hour standardized mixed
meal test (60g carbohydrate, CH) on 4 occasions, after normaliza-
tion of plasma glucose (PG) to euglycaemia using an iv feedback
insulin infusion. They wore Paradigm Veo® devices and two con-
tinuous glucose monitors (CGM, Enlite-2®). In addition to CGM,
PG was measured every 15 min. On 2 occasions (CL1/CL2), after
meal-announcement a bolus was given followed by 15-min based-
on-CGM adjustments of basal rate. Alternatively, in OL1/ OL2 usual
pump therapy was used and boluses were based on individual
insulin/CH ratios. In case of hypoglycaemia (PG<70mg/dl), oral
glucose (OG, 15g/15min) was given until recovery.
Results: CL improved PG control in the early and late PP
(CL1=CL2<OL1<OL2; mean±SD, p<0.01, all): PG0-8h 123±47 and 125
±44 vs 152±53 and 159±54mg/dl; PGmax 180±48 and 186±42 vs 212±48
and 222±47 mg/dl. Time-in-range (70-180mg/dL) was greater with CL
381±97 vs OL 307±120 min (p=0.001). Neither the time-below 70mg/dl
(CL 30±42 vs OL 18±37 min), nor the need for OG were significantly
different (CL 40.0% vs OL 22.5% of tests, p=0.017). Furthermore, the
mean needed rescues/test (range) was similarly low in both: CL 0.825 (0-
4); OL 0.475 (0-6).
Conclusion: Our CL algorithm effectively and consistently controls PP
excursions achieving euglycaemia in the postabsorptive state without an
increased risk of hypoglycaemia.
Clinical Trial Registration Number: NCT02100488
Disclosure:C. Quirós: None.

853
A prospective study of the prevalence of self glucose measurement of
blood glucose according to guidelines in persons with type 1 diabetes
in Sweden
E. Ahlén1, P. Moström2, P.-O. Hansson3, H. Imberg4, M. Lind1;
1Department of medicine, NU Hospital Group, Uddevalla, 2Department
of internal medicine, Alingsås lassarett, 3SahlgrenskaUniversity Hospital,
Stockholm, 4Statistical Consulting Group, Göteborg, Sweden.

Background and aims: Regular monitoring of blood glucose levels
among persons with type 1 diabetes is crucial to obtain good glycaemic
control. This is generally performed by self-measurement of blood glu-
cose (SMBG), but patients may need other tools to control glucose levels.
The primary aim of this study was to evaluate the extent to which persons
with type 1 diabetes perform regular SMBG according to guidelines.
Secondary objectives were to investigate possible predictors for good
SMBG compliance as well as studying the association between SMBG
frequency and HbA1c.
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Materials andmethods:A random sample of 100-125 persons with type
1 diabetes at each of 5 outpatient diabetes clinics in Sweden was recruited
for participation. Inclusion criteria were type 1 diabetes and age > 18
years. Exclusion criteria were usage of continuous glucose monitoring
(CGM) or Flash Glucose Monitoring (FGM). The primary endpoint was
the proportion of patients measuring 4 or more glucose values per day.
Glucose meters were checked of the number of SMBG measurements.
Patients completed a questionnaire of psychosocial factors and SMBG
habits. Diabetes risk factors, complications and treatments were retrieved
from local patient record databases. Predictors analyzed for SMBG com-
pliance were sex, age, diabetes duration, type of insulin delivery (pump
vs. injections) smoking, level of education, occupation, residential status,
stress level, physical activity level, BMI and diabetic complications.
Results: In the cohort (n=329), 43,9% (95% CI 38,4%-49,5%) performed
SMBG>=4 times per day. For the 3 clinics wheremore than 70% of patients
participated the frequency of SMBG >=4 times per day was similar to the
whole sample proportion (41.0%, 95%CI 34,7%-47,9%). The proportion of
various numbers of SMBG performed is shown in the figure. Predictors for
performing more frequent SMBG were: older age (p=0.0331) and female
sex (p=0.0097), using multiple regression (R2=0.04). More frequent SMBG
was associated with lower HbA1c (p<0.0001, R2=0.07), analyzed with qua-
dratic regression adjusting for potential confounders. One SMBG per day
compared to 0 was associated with a 2.4 mmol/mol or 0,2% lower HbA1c
level, which increased monotonically to a 7.9 mmol/mol or 0,8% reduction
in Hba1c at 4measurements.Median patient belief in recommended number
of daily SMBGwas 4. 18.3% rated that that 3 daily SMBG should be made,
but there were 11.4% rating that 2 or fewer should be made.
Conclusion:Despite glucose meters and strips being free in Sweden, less
than 50% of patients measure capillary blood glucose levels 4 times per
day or more. This indicates the need of further support in performing
SMBG and increased availability of other tools for glucose monitoring
such as CGM and FGM.

Supported by: FOU Västra Götalandsregionen, FOU Södra Älvsborg
and Swedish state
Disclosure:E. Ahlén: None.

854
Real-time tracking of risk for hypoglycaemia in diabetes using mul-
tiple data sources
C. Fabris, B. Kovatchev, M. Breton;
Center for Diabetes Technology, Charlottesville, USA.

Background and aims: Hypoglycaemia in diabetes can be triggered by
many factors, including intense exercise, inadequate carbohydrate intake,
or excessive insulin/glucose-lowering medications. It is therefore logical
to assume that information from disparate sources may contribute to as-
sessment of hypoglycaemia risk. While self-monitoring of blood glucose
(SMBG) is the primary information source driving treatment decisions for
a majority of patients, additional data (exercise, food intake, insulin injec-
tion) become increasingly available to diabetes decision support systems.
Materials and methods: We introduce a new method for tracking
hypoglycaemia risk and predicting hypoglycaemic episodes based on a
probability aggregation procedure used to combine multisource data. Data
may include, but are not limited to, SMBG readings and information about
recent exercise, carbohydrate intake, or insulin delivery. Besides daily
fasting SMBG readings, other data may be beneficial but are not strictly
necessary—the procedure would work regardless of their availability. The
method was first developed using training data from 169 diabetes patients
with type 1 diabetes (28,215 SMBGs and 12,915 records of recent exercise,
food, and insulin collected over 1month and coded on a 0-6 less-usual-more
scale). Then all method parameters were fixed, and the procedure was run
on an independent test data set of 114 patients (188,390 SMBGs and 28,224
records of recent exercise, food, and insulin collected over 10 months).
Results: Table 1A presents the odds for hypoglycaemia when the method
issued a hypoglycaemia warning. Odds ratios increased significantly when
predicting progressively deeper hypoglycaemia, reaching 3.2-fold increase in
the odds for significant hypoglycaemia (<2.8 mmol/l) with all available data.
Additional data enhanced prediction, most prominently for hypoglycaemia <
2.8 mmol/l. Table 1B compares risk metrics for hypoglycaemia computed
over 24 hours following hypoglycaemia warning versus no warning. All
metrics indicate elevated risk and significantly more pronounced low blood
glucose excursions following hypoglycaemia warning (all P < 0.001).
Conclusion: Real-time tracking of hypoglycaemia risk is possible, even
with sparse (eg, daily fasting) SMBG data. Even imprecise additional
information such as patients’ recollection of exercise, food, or insulin
further improves prediction of impending hypoglycaemia. Key defining
characteristics of this method are robustness and ability to handle missing
data—the probability aggregation procedure permits various data sources
to be available or unavailable to the overall risk estimation at any time.
Clinically, several metrics indicated heightened risk for hypoglycaemia
following a hypoglycaemia warning; the odds for significant
hypoglycaemia (<2.8 mmol/l) exceeded 3-fold with all information pres-
ent. Thus, clinically meaningful messages about upcoming significant
hypoglycaemic events can be presented to the patient.
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Disclosure: C. Fabris: None.
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Clinical outcomes of the United4Health (U4H) project in patients
with diabetes: a European large-scale telehealth deployment project
G.E. Dafoulas1, S. Thekkepat2, P. Stafylas3, K. Kidholm4, G. Crooks5, S.
Rice6, M. Epsek-Lenart7, G. Giannakopoulos8, A. Longobucco9, S.
Settembrini10, A. Bargiota11, M. Pakanen12, M. Hutyra13;
1Faculty of Medicine, Larisa, Greece, 2NHS Lanarkshire, UK, 3Health
Information Management SA, Brussels, Belgium, 4Center for Innovative
Medical Technology, Odense University Hospital, Denmark, 5NHS 24-
Scottish Centre for Telehealth and Telecare, Aberdeen, 6Hywel Dda
University Health Board, NHS Wales, Carmarthen, UK, 7CEZAR
Telehealth Centre, General Hospital Slovenj Gradec, Slovenia,
8Pflegewerk Managementgesellschaft mbH, Berlin, Germany, 9Azienda
Sanitaria Provinciale di Cosenza, Cosenza, 10Azienda Sanitaria Locale,
Napoli 1 Centro, Italy, 11Department of Endocrinology and Metabolic
Diseases, University Hospital, Larisa, Greece, 12South Karelia Social
and Health Care District, Lappeenranta, Finland, 13University Hospital,
Olomouc, Czech Republic.

Background and aims: Evidence is required for the effectiveness of
telehealth (TH) for patients with diabetes mellitus (DM) in a routine
service. The aim of this study was to evaluate the impact of large scale
deployment of TH for patients with DM on the reduction in HbA1c and
healthcare resources used in 9 regions of 8 European countries
Materials and methods: The project was designed as a prospective ob-
servational study. 6,497 diabetic patients received TH services from 1
January 2014 - 30 September 2015 and, in accordance with the study
protocol, 2,541 were included in the evaluation cohort with a minimum
follow-up of 6 months. 1,016 patients were allocated to the intervention
group (IG) and 1,525 to the comparator group (CG). Nominated health
professionals accessed data uploaded to web-based portals to monitor
patients’ health status and provide counselling on lifestyle andmedication
adjustments by phone, secure online messaging or text messages, when
required. Ethical approval for the study was obtained in regions where this
was necessary.
Results:Most patients had type 2 DMwith 10.4% having type 1. The two
groups were different in age (67.6 vs 65.6 years old, p=0.006), current
smokers (12.0% vs 15.3%, p<0.001), assisted at home (72.5% vs 63.2%,
p=0.001), type 1 diabetics (8.5% vs 11.6%, p=0.028) and number of years

with the disease (13.4 vs 12.7 years, p=0.040) for IG and CG respectively.
Almost half were male with an age-adjusted comorbidity index of 4.87
±1.87 vs 4.74±2.01 (p=0.112). The mean length of follow-up was 334.1
±77.1 vs 369.1±58.5 days (p<0.001). Fewer patients were lost-to-follow-
up in the IG (8.2% vs 22.1%, p<0.001). Regression analysis showed
HbA1c had been reduced significantly more in the IG than in the CG (-
0.224, p < 0.001). The reduction was higher in patients with higher base-
line HbA1c values (-0.791, p < 0.001), but not for patients receiving
insulin treatment (0.246, p < 0.001). Annual face-to-face contacts with
GP or diabetologist after adjustments for all possible confounders have
been reduced in the IG but not statistically significant (-0.182, p = 0.445).
Moreover, logistic regression analysis showed that patients in the CG
were more likely to be hospitalised (5.25, 95% CI 1.73 - 15.95, p=0.003).
Conclusion: The U4H project showed that large scale deployment of
telehealth services for diabetic patients is feasible. Although, it showed
that there may be some beneficial effects in terms of reduction in HbA1c
levels and health care resources used, these findings have to be further
explored, mainly because of the differences between the two groups.
Supported by: The project U4H was partially funded under the EC CIP
ICT-PSP
Disclosure:G.E. Dafoulas: None.
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A clinical trial of the accuracy and treatment experience of the flash
glucose monitor FreeStyle Libre in persons with type 1 diabetes
A.F. Ólafsdóttir1, S. Attvall2,3, U. Sandgren2, S. Dahlqvist1, H. Imberg4,
S. Skritc3,5, M. Lind1,3;
1Department of Medicine, NU hospital Group, Uddevalla, 2Department
of Medicine, Sahlgrenska University Hospital, Gothenburg, 3Department
of Molecular and Clinical Medicine, University of Gothenburg,
4Statistiska konsultgruppen, 5R&d, Astra Zeneca, Gothenburg, Sweden.

Background and aims: Traditionally, frequent capillary self measure-
ments of blood glucose (SMBG) has been the only and most effective
way to follow blood glucose levels for persons with type 1 diabetes. In the
last decades continuous glucose monitoring (CGM) has become available
to many patients as a komplement to SMBG. In Sweden a flash glucose
monitoring system (FGM) came onto themarket in 2014, FreeStyle Libre.
Few independent studies have evaluated the accuracy and treatment ex-
perience of the system. The aim of this study was therefore, to evaluate the
accuracy and treatment experience of the FreeStyle Libre.
Materials and methods:We studied 50 patients in 2 outpatient clinics in
Sweden from Jun.- Dec. 2015. Patients carried a FreeStyle Libre for 10-14
days and measured capillary blood glucose levels with a hospital blood
glucose system at least six times a day during that period. All endpoints
reported were predefined and the study registered on clinicaltrials.gov. A
questionnaire earlier used for evaluating treatment experience of CGM
was used to rate patients experience of the system. The primary endpoint
was the mean absolute relative difference (MARD) for FreeStyle Libre.
This study was performed independently from FreeStyle Libres manufac-
turers and no salaries, FGM systems, sensors or costs were hence covered
by the manufacturer but by independent funders.
Results: The MARD for the whole study period was 13.2% (95% CI
12.0-14.4%). During the first week MARD was 13.6% (95% CI 12.1-
15.4%) and the second week 12.7% (95% CI 11.5-13.9%). The mean
absolute difference (MAD) for the whole study period was 1.10 mmol/l,
the first week 1.14 mmol/l and secondweek 1.05mmol/l. The Correlation
coefficient for the whole study period was 0.96. For glucose values <4; 4-
10; >10mml/l the MARD was 20.3%(95% CI 17.7-23.1%); 14.7%(95%
CI 13.4-16%) ;9.6%(95% CI 8.5-10.8%) respectively and the MAD
0.69mml/l; 0.99mml/l;1.31mml/l respectively. Patients rated their experi-
ence of the FreeStyle Libre with 10 statements on a visual analogue scale
(VAS) (0-10) as positive, mean from 8.22 - 9.8 (Table 1).
Conclusion: The FreeStyle Libre had a similar overall MARD as CGM
systems in earlier studies when studied in similar at home conditions.
Most patients wished to use the FreeStyle Libre system after the study
was completed and the overall satisfaction was very high.

Clinical Trial Registration Number: NCT02677454
Supported by: Novonordisk foundation & R&D Fyrbodal sweden &
Region of Västra Götaland
Disclosure: A.F. Ólafsdóttir: Grants; Novonordisk foundation, Region
of Västra Götaland, Regional research and development foundation of
Fyrbodal.

857
Standardised evaluation of three continuous glucose monitoring sys-
tems mimicking real-life conditions
F. Aberer1, M. Hajnsek2, M. Rumpler2, S. Zenz1, A. Puffing1, T.
Augustin2, P. Baumann2, F. Sinner2, H. Sourij1, T.R. Pieber1,3, J.K.Mader1;
1Endocrinology and Diabetology, Medical University of Graz,
2HEALTH, Joanneum Research GmbH, 3Health, Joanneum Research
GmbH, Graz, Austria.

Background and aims: Continuous glucose monitoring (CGM) has be-
come an essential tool in diabetes management. In order to use CGM for
treatment decisions, CGM systems have to be reliable over a wide range
of glycaemia as well as in situations with rapidly changing glucose levels.
The aim of this study was to evaluate the performance of three CGM
systems under real-life conditions.
Materials and methods: In this monocentric study we evaluated the
performance of 3 commercially available CGM systems (Abbott Libre,
Dexcom G4 Platinum, Medtronic Enlite) in 12 type 1 diabetic subjects
(age 33 ± 11 years, 42%women, BMI 22.5 ± 2.4 kg/m2, diabetes duration
17 ± 12 years, HbA1c 59.2 ± 12.4 mmol/mol) over a period of 12 hours.
Routine clinical conditions were mimicked by meal and exercise tests.
The sensors were inserted 24 hours prior to the test in parallel and were
calibrated according to manufacturers’ instructions. Reference plasma
glucose samples were taken every 5 minutes throughout the study and
measured with Super GL analyser.
Results: Glucose measurement accuracy was determined for each CGM
system according to ISO 15197: 2013 guideline (±15%; ± 0.83 mmol/L
for glucose <5.55mmol/L). The systems fulfilled these criteria as follows:
73.1% (Abbott), 56.1% (Dexcom) and 52.0% (Medtronic). Additional
accuracy metrics are indicated in Table 1.
Conclusion: In summary, the Abbott sensor showed superior perfor-
mance based on all accuracy metrics applied in this study. All sensors
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were less accurate during hypoglycaemia. Future CGM generations need
to be improved regarding accuracy in the low glucose range.

Clinical Trial Registration Number: NCT02614768
Supported by: European Commission FP7-305343
Disclosure:F. Aberer: None.
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Decision support via dynamic tracking of HbA1c using sparse SMBG
measurements: effect of calibration
M.D. Breton1, J. Sieber2, G. Freckmann3, F. Flacke2, B.P. Kovatchev1;
1University of Virginia, Charlottesville, USA, 2Sanofi, Frankfurt,
3Institute for Diabetes Technology, Ulm, Germany.

Background and aims: We previously introduced the eA1c, a real-time
tracker of average glycaemia and estimate of HbA1c from infrequent self-
monitoring blood glucose (SMBG) data. Tested in type 1 and 2 diabetes
mellitus (T1DM and T2DM, respectively), the eA1c yieldedmean average
relative deviation (MARDs) between 5% and 8%. We now confirm the
accuracy of our method on independent data sets and explore the accuracy
immediately and up to 6 months after calibration by laboratory HbA1c.
Materials and methods: Data from 2 studies were used in the analysis.
Study 1 was a 12-week, prospective, national, multicentre, uncontrolled,
single-arm, open label study in patients with T1DM and T2DM. SMBG
data were collected using an iBGStar meter, and HbA1c was measured 7
times. Study 2 was a 12-month, prospective, national, single-centre, con-
trolled, open-label study in T1DM. SMBG data were collected using a
OneTouch UltraSmart meter, and HbA1c was measured at baseline and
every 3 months thereafter. Study 1: A total of 51 patients were enrolled
and included in the study; 50 completed the study. Mean age (± SD) was
54.1 ± 12.6 years, 56.9%were male, and baseline HbA1c was 7.1%. Study
2: A total of 120 patients were enrolled and included in the study; 97
completed the study. Mean age (± SD) was 39.2 ± 14.4 years, 42.5%were
male, and baseline HbA1c was 8.0%. The latest eA1c algorithm was ap-
plied a posteriori to the SMBG data, using the first and second laboratory
HbA1c values as calibrations and the others as reference. We contrasted
the accuracy of calibrated eA1c versus non-calibrated.
Results: 219,970 SMBG records with mean (± SD) blood glucose of 167
± 89 mg/dl [range, 40-600], were used in the analysis, corresponding to
986 lab HbA1c values: 7.2 ± 0.9% [5.6-9.9]. Standard eA1c performed as
expected: MARD = 7.5 ± 5.4%, MAD = 0.55 ± 0.42, and correlation ρ=
0.8. Calibrated eA1c improved MARD to 4.4 ± 3.8% (P < 0.001), with
MAD = 0.32 ± 0.28 and ρ = 0.9 (Figure). Focusing on Study 2, we
analysed the performances of calibrated eA1c over the 9 months following
the last calibration. Accuracy remained improved (compared with stan-
dard eA1c) at 3 months (MARD = 3.6%, ρ= 0.93), 6 months (MARD =
4.0%, ρ= 0.89), and 9 months (MARD = 4.7%, ρ= 0.88).
Conclusion: The standard algorithm performed as expected withMARD,
MAD, and correlation within the bounds of previously published results.
Calibration using reference HbA1c significantly improved performance,
reducing MARD up to 2 fold in the months following the calibration.
With 75% of estimates falling within 6% of lab values (NGSP standard:
92.5%) and estimate within 1% A1c of reference 96% of the time (old

NGSP: 95%), the calibrated, eA1c algorithm showed very robust perfor-
mance for an SMBG-based system. These performances were confirmed
up to 9 months after the last calibration.

Supported by: Sanofi
Disclosure:M.D. Breton: Grants; BD, Roche Diagnostics, Sanofi U.S.,
Tandem Diabetes. Stock/Shareholding; TypeZero Technologies.
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Accuracy of a subcutaneous continuous glucose monitoring system in
critically ill patients
S. Rijkenberg1, S.C.J. van Steen2, J.H. DeVries2, P.H.J. van der Voort1,3;
1Department of Intensive Care, Onze Lieve Vrouwe Gasthuis,
2Department of Endocrinology, Academic Medical Center, Amsterdam,
3TIAS School for Business & Society, Tilburg, Netherlands.

Background and aims:Achieving adequate glucose control is important
but challenging in critically ill patients. Continuous glucose monitoring
(CGM) systems should be able to improve glycaemic management since
they are able to provide real-time glucose information. However, these
devices are still not implemented in clinical practice, in part because of
questions concerning its accuracy in patients admitted to intensive care
units. With this study, we investigated the level of accuracy of the
FreeStyle Navigator I in critically ill patients.
Materials andmethods: For this retrospective study we used data from a
randomized controlled trial that compared the efficacy of the CGM sys-
tem with point-of care measurements to guide insulin treatment during
three consecutive days. We evaluated accuracy of CGM measurements
relative to reference arterial blood gas analysis (BGA) measurements in
these patients. Results are presented as correlation coefficients, and pre-
sented in Bland-Altman plots and Clarke error grids.
Results: A total of 70,527 CGM measurements in 156 patients were
obtained. After time-matching CGM and reference BGA measurements
in a 1:1 ratio, the accuracy assessment was performed with 2837 paired
points, with a median of 27 measurements per patient. Mean CGM glu-
cose was 7.2 mmol/L (SD = 1.9) compared to a mean BGA glucose of 8.0
mmol/L (SD = 2.1). The median absolute difference was 1.0 mmol/L
[IQR 0.5-1.8]. Median absolute relative difference was 9.7% [IQR -
19.0-0]. Glucose correlation coefficient between CGM and BGA was
0.70 (P < 0.001). The intraclass correlation coefficient was 0.64 (95%
CI 0.45-0.75, P < 0.001). Bland-Altman plots showed that bias was -
0.82 mmol/L with limit of agreement of -3.9 mmol/L to 2.2 mmol/L
(figure). The percentage of values falling in Clark error grid zone A and
B (clinically acceptable treatment zone) was 98.4%, with 1.1% of data in
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zone D and 0.1% in zone E. In 13 of the 30 points in zone D the CGM
system failed to detect a potentially dangerous low reference glucose (<4
mmol/L), with a mean absolute difference of 1.8 mmol/L between BGA
and CGM (range 1.1-3.0 mmol/L).
Conclusion: The FreeStyle Navigator I CGM system showed an accept-
able accuracy in a cohort of critically ill patients.

Disclosure:S. Rijkenberg: None.
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Impact of xylose on glucose-dehydrogenase-based blood glucose me-
ters for patient self-testing
A. Pfützner1,2, F. Demircik2,1, J. Spatz2, S. Ramljak2, A.H. Pfützner2;
1Pfützner Science & Health Institute, 2Sciema UG, Mainz, Germany.

Background and aims: The term “functional food” defines nutrition with
additional supplements, which are supposedly beneficial for the health of the
consumers. The food industry is increasingly using artificial sweeteners and
is enriching food with fibers. One example for such an added ingredient is
xylose, which is enriched in certain edible algae and mushrooms. However,
xylose is known to interfere with glucose-dehydrogenase-based (GDH)
blood glucose measurement systems for patients self-testing. The aim of
our study was to investigate the extent of xylose interference on commer-
cially available blood glucose meters (AccuChek Aviva, AccuChek
Connect, Contour Next, FreeStyle Freedom Lite, FreeStyle Insulinx,
MyStar Extra, OneTouch Verio IQ, and Wellion Calla).
Materials and methods: Heparinized whole blood was drawn from a
healthy subject and manipulated to contain three different glucose concen-
trations (50-80 mg/dL, 130-160 mg/dL, and 250-300 mg/dL) and four dif-
ferent xylose concentrations (0 mg/dL, 25 mg/dL, 50 mg/dL, and 100 mg/
dL). Each sample was measured in parallel 3 times with 2 different strip lots
and the test meters. The YSI GlucoStat analyzer served as the reference
method, and samples were additionally tested before and after the test series.
Results: The mean results were used to determine the capture rate of
xylose in addition to glucose in the tested samples, i.e. the xylose amount
present in the sample wrongly displayed as glucose. No xylose interfer-
ence was seenwith four meters: AccuChek Aviva (mean capture rate 0%),
AccuChek Connect (-2%), MyStar Extra (10%), and Wellion Calla (8%).
In contrast, substantial interference was observed with Contour Next
(100%), FreeStyle Freedom Lite (104%), FreeStyle Insulinx (120%),
and OneTouch Verio IQ (162%).
Conclusion: We observed pronounced xylose interference in several
GDH-based blood glucose meters. Our findings may become important
with a more prevalent use of xylose in dietary and functional food prod-
ucts, in particular in products designed for weight loss. Our findings may

be considered when selecting meters for patients who are consuming such
products as part of their lifestyle treatment regimen.
Supported by: Sanofi
Disclosure: A. Pfützner: Employment/Consultancy; Sanofi, Lifecare,
NovoNordisk, Insulin-NG. Grants; Sanofi.

861
Effects of hydroquinone-containing skin-lightening creams on capil-
lary glucose measurements before and after serial hand washings
S.-P. Choukem1, D.T. Efie2, A.-P. Kengne3;
1Internal Medicine and Paediatric, 2Faculty of Health Sciences, Buea,
Cameroon, 3South African Medical Research Council, Cape Town,
South Africa.

Background and aims: Self-monitoring of blood glucose using point-of-
care glucometers is a pivotal part of diabetes care. We previously showed
that hydroquinone-containing skin lightening creams caused false in-
crease in capillary glucose measurement. As a means to prevent false
capillary glucose readings, it is a common practice to swab patients’
finger with water soaked gauze, or to apply hand sanitizers before the
glucose measurement is performed. The magnitude and clinical impact of
these creams on capillary glucose measurement is less well known. Also,
it is not known if routine finger swabbing, application of hand sanitizer or
one hand washing is sufficient to avoid the effect of these contaminants.
We sought to determine the effect of hydroquinone-containing creams on
capillary glucose measurement in terms of technical and clinical impact
and the number of hand washing needed to reverse these effects.
Materials and methods: We included 91 consenting diabetic and non-
diabetic participants in an experimental study in Buea, Cameroon. To
assess the effects of the hydroquinone-containing cream, two glucometers
with different enzymatic principles (Accu-Chek active® and OneTouch
ultra2®) were used to measure fasting capillary blood glucose after initial
hand washing (reference) and after application of a calibrated amount of
cream. To determine the means to reverse the effects of the cream, capil-
lary glucose was measured after finger swabbing, sanitizer application,
and a series of three hand washings, following cream application. The
technical impact was evaluated by comparing glycaemia values obtained
after the various interventions to the reference. Parke’s error grid and total
allowable error analyses were used to assess the clinical impact of the
differences in measurement. Data were analyzed using R statistical soft-
ware version 3.2.2.
Results:Accu-Chek active® measured glycaemia in mg/dl changed from
134±85 (reference) to 162±98 (p<0.0001), 161±101 (p<0.0001), 172
±104 (p<0.0001), 150±94 (p<0.0001), 138±86 (p=0.0003), and 132±83
(p=0.009) after cream application, finger swabbing, sanitizer application
and first, second and third hand washings, respectively. Corresponding
values for OneTouch ultra2® were 138±79 at baseline, then 180±100
(p<0.0001), 182±103 (p<0.0001), 202±117 (p<0.0001), 160±98
(p<0.0001), 143±90 (p=0.057), and 133±79 (p<0.0001) respectively.
The mean cream-attributed glucose increment (95% CI) was 28 (18-37)
mg/dl for Accu-check® and 41 (30-53) mg/dl for OneTouch ultra®. These
differences were clinically significant and reversed only with two or more
hand washings. After cream application, Accu-Check® had 9.9% of
values in zones C-E of the Parke’s error grid while OneTouch Ultra2®
had 18.7%.
Conclusion: Hydroquinone-containing creams cause significant false in-
crease in capillary glycaemia irrespective of the enzymatic principle of the
glucometer used, leading to potentially wrong clinical decisions. Finger
swabbing with wet gauze or application of hand sanitizer are insufficient
to prevent the effect of these creams. Aminimum of two handwashings is
required before capillary glucose measurement.
Disclosure:S. Choukem: None.
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The C-peptide correlations and influence on the glycaemic variability
parameters recorded using continuous glucose monitoring system in
patients with type 2 diabetes
A.E. Craciun1, C.I. Craciun2, D. Sima3, C. Bala1, G. Roman1, N.
Hancu1;
1Diabetes, Nutrition andMetabolic Diseases, 2Pharmacology, Toxicology
andClinical Pharmacology, "Iuliu Hatieganu" University ofMedicine and
Pharmacy, 3Diabetes, Nutrition andMetabolic Diseases, County Hospital,
Cluj-Napoca, Romania.

Background and aims: Glycemic variability is an important aspect of
glycemic control, being recognized as an independent risk factor for the
development of chronic diabetes complications. The endogenous secre-
tion of insulin varies widely among patients with type 2 diabetes and
might be an important factor involved in the control of glycemic varia-
tions in this category of patients.
Materials and methods: This is a retrospective study in which we in-
cluded data from patients with type 2 diabetes who had a complete con-
tinuous glucose monitoring (CGM) recording (first 24 hours of recording
starting from themidnight after insetion with no pause in recorded values)
and peptide C levels measurement available. We collected from patients’
medical charts data on age, gender, anthropometric paramateres - weight,
heigh, body mass index (BMI), visceral fat area (VFA) and percent of
body fat (PBF) meaured by bioimpedance, diabetes duration and treat-
ment, HbA1c and C-peptide levels. The following glycemic variability
parameters were calculated with GlyCulator (www.pediatria.umed.pl/
team/glyculator): mean level of 24h interstitial glucose value (MG), me-
dian glucose value and standard deviation (SD); percentage coefficient of
variation (%CV); weighted average of glucose values around 100 mg/dl
(M100); J index; percentage of glucose values above 180 mg/dl
(%above180) or below 70 mg/dl and 54 mg/dl (%below70 and %be-
low54); mean amplitude of glycemic excursion (MAGE); fractal dimen-
sion (FD); continuous overall net glycemic action (CONGA) at 1, 2, 4 and
6 hours.
Results: We collected data from 53 patients with type 2 diabetes aged
55.6±8.96 years andwith a median duration of diabetes of 4 years (0; 9.75
years). Of these 12 (22.6%) were insulin treated. The median value of C-
peptide was 2.71 ng/ml (1.91; 3.89) and the mean HbA1c was 8.29
±1.90%. The C-peptide concentration was significant correlated with
body weight (r=0.518, p<0.001), BMI (r=0.535, p<0.001), PBF
(r=0.343, p=0.012) and VFA (r=0.409, p=0.012), M100 (r=-0.259;
p=0.041), CONGA-1 (r=-0.337, p=0.014) and CONGA-2 (r=-0.234,
p=0.028). The peptide-C quartile correlated significantly with body
weight (r=0.520, p<0.001), BMI (r=0.481, p<0.001), VFA (r=0.338,
p=0.013), M100 (r=-0.294; p=0.032), J index (r=-0.271; p=0.050),
%above126 (r=-0.275; p=0.046), CONGA-1 (r=-0.332, p=0.015) and
CONGA-2 (r=-0.298, p=0.030). Compared to the patients with C-
peptide levels in the lowest quartile, the ones with levels in the highest
quartile had significantly higher values of mean glucose levels (180.69
mg/dl vs. 141.37 mg/dl, p=0.017), median glucose levels (180.5 mg/dl vs.
135.00 mg/dl, p=0.033), J index (50.50 vs. 30.77, p=0.020), %above126
(93.73% vs. 59.03%, p=0.013) and %above180 (49.65% vs.15.97%,
p=0.026) and significantly lower weight (79.2 kg vs.101.8 kg,
p=0.004), BMI (28.2 kg/m2 vs. 34.8 kg/m2, p=0.002) and VFA (133.9
cm2 vs. 155.00 cm2, p=0.048).
Conclusion: C-peptide concentration was correlated with glycemic vari-
ability parameters evaluated by CGMs.
Disclosure:A.E. Craciun: None.
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Similar glucose control, post-prandial glucose excursions and safety
in people with type 1 diabetes on MDI using SAR342434 or insulin
lispro and insulin glargine (U100): SORELLA 1 study
S.K. Garg1, K.Wernicke-Panten2, M. Rojeski3, S. Pierre4, K. Jedynasty5,
Y. Roettger2, M. Ziemen2;
1Barbara Davis Center for Diabetes, University of Colorado Denver,
Aurora, USA, 2Sanofi-Aventis Deutschland GmbH, Frankfurt,
Germany, 3Sanofi, Bridgewater, USA, 4Sanofi, Paris, France, 5Centrum
Diabetologiczne, Centralny Szpital Kliniczny MSW, Warsaw, Poland.

Background and aims: SAR342434 insulin lispro (SAR)was developed
as rapid-acting follow-on to insulin lispro U100 (LIS). In a phase I clamp
study, PK and PD between SAR and LIS were similar with the 2 rapid
acting insulin analogues (RAIA). To the best of our knowledge,
SORELLA 1 is the first long-term randomized study of a follow-on
RAIA intended for submission to the FDA and EMA for approval.
Materials and methods: The randomized, controlled, 6 month open-
label period of this phase 3 study compared the efficacy and safety of
SAR and LIS in people with T1DM using MDI on once daily insulin
glargine (GLA100) as basal insulin. 507 people [mean age 43 (SD 14.2)
yr, duration of T1DM 19.1 (12.3) yr, BMI 26.0 (4.1) kg/m2 were random-
ized (1:1) to SAR (n=253) or LIS (N=254). The baseline characteristics
were similar in both groups including insulin doses: rapid-acting insulin
0.36 (0.17) U/kg, basal insulin 0.34 (0.17) U/kg, total insulin 0.70 (0.28)
U/kg]. The dose of SAR or LIS was adjusted to achieve a 2-hr postpran-
dial plasma glucose of 6.7 - 8.9 mmol/L (120-160mg/dL), while avoiding
hypoglycemia. The recommended target range for fasting, pre-prandial
plasma glucose was 4.4 - 7.2 mmol/L (80-130 mg/dL). Primary endpoint
was HbA1C change from baseline to week 26 (tested for non-inferiority
of SAR versus LIS at the 0.3% non-inferiority margin) with secondary
endpoints including 7-point self-monitored plasma glucose profiles.
Results:Mean baseline HbA1c was similar in both groups (SAR: 8.08%
[SD 0.78] and LIS: 7.99% [SD 0.64]). SAR was non-inferior to LIS for
change in HbA1C (%) [LS Mean difference (SE) vs LIS 0.06 (0.07);
(95% CI (-0.08 to 0.20) Table)]. Postprandial glucose excursions and
changes in insulin dose were also similar (Table) with the two RAIA.
There was no meaningful difference in the % people reporting hypogly-
cemia across the categories defined by ADA (severe hypoglycemia: SAR
7.9%; LIS 7.5%). Percentages of patients reporting adverse events, hy-
persensitivity events and injection site reactions were comparable in both
treatment groups. Anti-insulin lispro antibody incidence and prevalence
were not different in the 2 treated groups.
Conclusion: We conclude, SAR342434 was as effective, safe and well-
tolerated as insulin lispro in people with T1DM.
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Supported by: Study funding and editorial support provided by Sanofi.
Disclosure: S.K. Garg: Other; Advisory Boards Consulting fees:
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864
Nocturnal glycaemic control with glargine titration based on bedtime
in addition to fasting plasma glucose in type 1 diabetes
F. Porcellati, P. Lucidi, G.B. Bolli, C.G. Fanelli;
Internal Medicine, University of Perugia, Italy.

Background and aims:The study compared the usual (evening) glargine
titration based on fasting plasma glucose (FPG) (mean of 6 days, algo-
rithm #1, titration 1/week) with an algorithm #2 based on increments/
decrements of nocturnal PG (difference between bedtime PG, BT_PG,
and next morning FPG on days with post-dinner PG at the target 100-130
mg/dl with optimized evening prandial insulin) (Δ [BT_PG-FPG] of 6
days, titration every 2 weeks) (Alg #2). Both algorithms aimed at target
FPG 100-130 mg/dl.
Materials and methods: 58 T1DM subjects on basal-bolus (all glargine)
and FPG >130 mg/dl (24 M, age 35±7 yrs, diabetes duration 12±5 yrs,
BMI 24.1±0.7 kg/m2, A1C 7.4±0.4%) were randomized to Alg #1 or Alg
#2 (Table 1) and studied (parallel group design)
Results: After 3 months, FPG decreased with Alg #1 and Alg #2 vs
baseline (from 154±17 to 140±16, and from 151±18 to 128±8, p<0.05),
but more on Alg #2 (p<0.05). A1C decreased more on Alg #2 (from 7.5
±0.4 to 7.1±0.3%) vs Alg #1 (from 7.4±0.4 to 7.3±0.4%) (p<0.05). Intra-
subject variability of FPG was lower on Alg #2 vs Alg #1 (CV 9±1.4 vs
15±2.7%, p<0.05). Incidence of nocturnal confirmed hypoglycemia (PG
<70 mg/dl) and rates (5.4±1.4 vs 7.6±2.7 events/pt-year) were lower on
Alg #2 vs Alg #1 (p<0.05).

Conclusion:We conclude that algorithm #2, which includes bedtime PG,
more specifically allows titration of glargine than algorithm #1 based only
on FPG.

Disclosure:F. Porcellati: None.

865
Demographic and clinical factors may predict insulin progression
and glycaemic control among patients with type 2 diabetes using
insulin: learnings from the MOSAIc study
A.K. Ali1, B.H. Curtis1, J.R. Rogers2, M. He2, A. Abdurrob2, B.
Linetzky3, J. Bae1, S. Bain4, M. Chawla5, Y. Toledano6, I. Matsuba7,
M. Araz8, W.H. Polonsky9, S.C. Kim2;
1Eli Lilly and Company, Indianapolis, 2Brigham and Womens Hospital,
Boston, USA, 3Eli Lilly and Company, Buenos Aires, Argentina,
4University of Swansea, UK, 5Diabetes Clinic, Mumbai, India,
6Maccabi, Petah Tikva, Israel, 7Diabetes Clinic, Kanagawa, Japan,
8Diabetes Clinic, Gaziantep, Turkey, 9Diabetes Behavioral Institute, Del
Mar, USA.

Background and aims:MOSAIc is a multinational prospective cohort
study designed to understand the challenges associated with insulin
progression among patients with type 2 diabetes. The study recruited
patients from 18 countries within North and Latin America, Asia,
Europe, and the Middle-East. This analysis describes characteristics
of patients who experienced progression of their insulin therapy dur-
ing the 2-year prospective follow-up period stratified according to
their glycaemic control status.
Materials and methods: Eligible patients were those with type 2 diabe-
tes, ≥18 year old and using insulin for ≥3 months with/without other anti-
diabetes medications. Patients were seen as part of their usual care in a
variety of specialist and primary care clinics representative of care deliv-
ery in each country. We collected detailed data on patient, physician and
health care environment factors at baseline and regular intervals within the
prospective 2-year follow-up period of the study. Insulin progression was
defined as an increase in antidiabetic treatment complexity at Year 2 from
the baseline (e.g., increasing the dose of basal insulin was not considered
progression, whereas addition of a prandial dose of insulin to background
basal therapy was considered progression). Adequate glycaemic control
goal at Year 2 was defined as HbA1c ≤ 53.0mmol/mol. Multiple imputa-
tion via chained equations was used for missing data.
Results: During the course of the study period, a total of 924 patients
(34.1%) experienced progression of their insulin therapy. Of those, only
28% achieved glycaemic control at Year 2. Those who achieved
glycaemic control were older, with lower baseline HbA1c; the majority
were male, non-smokers, and with family history of diabetes.
Additionally, 30% of this group still had their HbA1c level above their
physician’s stated treatment goal.
Conclusion: In conclusion, there are important demographic and clinical
differences at baseline among T2D patients with insulin progression by
glycaemic control status. Of note, the majority of patients progressing
insulin therapy were not able to achieve optimal glycaemic outcomes
according to current treatment guidelines, nor in relation to their physi-
cian’s current stated goal.
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Disclosure:A.K. Ali: Employment/Consultancy; Eli Lilly and Company.
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A cloud-based electronic health records study of treatment intensifi-
cation patterns in type 2 diabetes patients uncontrolled on ≥2 oral
anti-diabetes drugs
L. Kallenbach1, J. Pesuit1, T. Fan2, W. Hu2, A. Shui1, W. Cheng3, M.
Duh3, M. Zichlin3, P. Levin4;
1Practice Fusion, San Francisco, 2Sanofi US, Bridgewater, 3Analysis
Group, Boston, 4Bay West Endocrinology Associates and MODEL
Clinical Research, Baltimore, USA.

Background and aims: Clinical inertia is an ongoing barrier in diabetes
care. To further understand the extent of clinical inertia, this study
assessed treatment intensification patterns and their associated demo-
graphic and clinical characteristics in patients (pts) with uncontrolled type
2 diabetes (T2D) using data from a US cloud-based electronic health
records (EHR) platform.
Materials and methods: Insulin-naive adult pts with T2D prescribed ≥ 2
different types of oral antidiabetes drug (OAD), with the most recent
prescription in the 6 months prior to an uncontrolled HbA1c level (i.e.,
HbA1c > 7.0%), were identified from Jan. 2011 to Dec. 2015 in the
Practice Fusion EHR database with > 30 million pts across the US. The
most recent uncontrolled HbA1c date following the prescription of a 2nd
OAD marked the index date. The baseline period was defined as the 6
months prior to the index date; the observation periodwas defined as the 6
months post index date. Treatment intensification patterns during the ob-
servation period were assessed and used to classify pts into 4 cohorts: a)
no intensification, and intensification with b) an additional OAD, c) a
basal insulin, and d) a glucagon-like peptide-1 receptor agonist (GLP-1
RA). Baseline demographics and clinical characteristics including age,
gender, mean HbA1c, and mean BMI of pts across the cohorts were com-
pared using chi-square tests or ANOVA.
Results: Of the 25,365 eligible pts, the majority did not intensify their
treatment regimens (71.7%; n = 18,197); 19.9% (n = 5,047) of pts re-
ceived an additional OAD; 6.7% (n = 1,690) added a basal insulin; and
1.7% (n = 431) added a GLP-1 RA. Baseline age, gender, mean HbA1c,
and mean BMI were significantly different across the 4 cohorts (all P
values ≤ 0.001). In particular, and compared to pts who intensified with
an additional OAD, basal insulin, or GLP-1 RA, pts with no intensifica-
tions were older and had a lower mean HbA1c. Compared to pts who
intensified with a basal insulin or GLP-1 RA, pts with no intensifications
were also less likely to be female. While all pts had obesity (mean BMI >

30 kg/m2), pts who intensified with a GLP-1 RA had the highest BMI
(mean: 37.0 kg/m2; standard deviation: 7.5). Table 1 presents the distri-
bution of the demographic and clinical characteristics across the cohorts.
Conclusion: Clinical inertia is common among adult pts with uncon-
trolled T2D. In this EHR database covering a broad range of US practices,
the majority of pts on ≥ 2 OADs with uncontrolled HbA1c levels had no
change in therapy. This was especially true in older pts and those with
lower levels of uncontrolled HbA1c. When pts intensified therapy, most
added an additional OAD. Intensification to injectable forms of therapy
was infrequent, occurring less than 10% of the patients.

Supported by: Sanofi US, Inc.
Disclosure: L. Kallenbach: Employment/Consultancy; Sanofi US.
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What are the HbA1c thresholds for initiating insulin therapy in peo-
ple with type 2 diabetes in UK primary care?
W. Hinton1, A.P. McGovern1, M. Whyte1, B.H. Curtis2, K.
McCullough1, K. van Brunt3, S. Calderara4, S. de Lusignan1;
1Department of Clinical and Experimental Medicine, University of
Surrey, Guildford, UK, 2Lilly Corporate Centre, Eli Lilly and Company,
Indianapolis, USA, 3Eli Lilly and Company, Windlesham, Surrey, UK,
4Eli Lilly and Company, Geneva, Switzerland.

Background and aims: For people with type 2 diabetes mellitus
(T2DM), insulin therapy is often eventually required to maintain optimal
glycaemic control. Concerns of both physicians and patients surrounding
the use of insulin create barriers to initiating insulin therapy, increasing the
likelihood that effective treatment is delayed and increasing the risk of
developing complications. Despite consensus guidelines to the contrary,
data from epidemiological and observational studies highlight that initia-
tion is delayed in many cases until HbA1c has exceeded values of
75mmol/mol. We aimed to characterise the level of glycaemic control at
which insulin was initiated in a large primary care cohort of people with
T2DM in the UK.
Materials and methods: We performed a retrospective cohort analysis
using a primary care sentinel network (Royal College of General
Practitioners Research and Surveillance Centre). We identified the first
insulin prescription in a cohort of people with T2DMbetween 1st January
2005 and 31st July 2015. We excluded people who had their first pre-
scription within 12 months of joining their registered practice to ensure
only people receiving their first insulin prescriptions were captured. We
compared the HbA1c value at which insulin was initiated against a num-
ber of potential influencing factors, using linear regression. Factors in-
cluded patient age, gender, ethnicity, socioeconomic status, smoking sta-
tus, alcohol use, duration of diabetes, body mass index (BMI), comorbid-
ities, and number of concomitant and previous diabetes medications.
Socioeconomic status was measured using index of multiple deprivation
(IMD) score, with higher scores in people with higher levels of depriva-
tion. The analysis was performed using R version 3.2.3.
Results: From 58,717 people with T2DM we identified 4,527 (7.7%)
people with a first insulin prescription and an HbA1c measurement pre-
ceding the initiation of treatment. The mean insulin initiation threshold
was at HbA1c of 83.4 (SD 22.7) mmol/mol. There was no association
between the threshold for insulin initiation and age, gender, alcohol con-
sumption, BMI, or number of concurrent therapies. A lower glycaemic
threshold (HbA1c in mmol/mol) for insulin initiation was associated with
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Asian ethnicity (estimate -2.99; 95% CI -5.78 to -0.19; p=0.036), absence
of retinopathy (-2.11; -3.63 to -0.59; p=0.007), coronary artery disease (-
3.28; -5.23 to -1.33; p<0.001), and hypertension (-1.59; -3.15 to -0.03;
p=0.046). A higher threshold was associated with higher IMD score (es-
timate 95% CI 0.09; 0.05 to 0.14; p<0.001), current smoking (3.79; 1.30
to 6.28; p=0.003), and a higher number of previous diabetes medications.
Overall model performance was limited.
Conclusion: The threshold for insulin initiation in the UK is high and is
likely to be contributing to poor glycaemic control. The high HbA1c
threshold for insulin initiation equates to a mean capillary glucose of
13.0mmol/L, which is just above the renal threshold and therefore likely
to lead to symptoms. Clinicians only moderately tailor insulin initiation
thresholds by patient factors. Good glycaemic control is vital for preven-
tion of complications and therefore approaches to improve this situation
are urgently needed.
Supported by: Eli Lilly and Company
Disclosure:W. Hinton: Grants; Eli Lilly.

868
Defining insulin responders with a composite measure in an integrat-
ed real-world health system database compared to a clinical trials
database
I. Conget1, M. Lage2, M.S. Kirkman3, D. Cao4, M.Wong4, J. Reviriego4;
1Hospital Clínic i Universitari, Barcelona, Spain, 2Health Metrics
Outcomes Research, Bonita Springs, 3University of North Carolina
School of Medicine, Durham, 4Eli Lilly and Company, Indianapolis,
USA.

Background and aims:Most insulin-treated patients with type 2 diabetes
(T2D) do not meet the hemoglobin A1c (HbA1c) goal of <7% suggested
by treatment guidelines. Previous analyses in an integrated insulin lispro
clinical trial (CT) database described a composite HbA1c measure which
identified more patients with clinically relevant HbA1c reductions than an
HbA1c target alone. The present analysis evaluated this composite HbA1c

measure in a real-world (RW) database and compared it with the results
from a CT database.
Materials and methods: The US-based MedMining electronic medical
records database has de-identified data on 30,040 individuals in the
Geisinger integrated health system from 2004 to 2015. This analysis
included 1134 patients with T2D ≥18 years of age who initiated any
insulin regimen (with first use as the index date), and had HbA1c values
available at the baseline (BL) index date and the 6-month post-index
endpoint, both within 90-day windows. Responders were defined as pa-
tients with an endpoint HbA1c <7% and/or a ≥1% absolute decrease from
BL in HbA1c. BL demographics, percentage and characteristics of re-
sponders in this RW database were compared to those in a CT database.
Results: Patients in this RW cohort (N=1134) were 57.1 ± 30.5 years of
age (mean ± SD), with BL HbA1c of 9.1% ± 1.8%, similar to the CT
cohort (N=4908; 57.9 ± 9.7 years and 8.8% ± 1.2%, respectively). The
RW cohort had more female and Caucasian patients (53.5% and 96.7%,
respectively) than in the CT cohort (48.4% and 66.0%, respectively). The
body mass index (mean ± SD) in the US-based RW database (37.3 ± 8.8)
was higher than in the international CT database (31.0 ± 5.7). Overall, the
proportions of patients identified as responders were similar between the
RWand CTcohorts (Table), with the composite measure identifying more
responders than the HbA1c <7% definition. In both the RW and CT co-
horts, the composite measure identified increasingly greater proportions
of responders across higher BL HbA1c categories ≥9%, while the propor-
tions of responders reaching HbA1c <7% remained consistently low.
Irrespective of the starting insulin regimen, the composite measure iden-
tified greater proportions of responders in both cohorts than the HbA1c

<7% definition.
Conclusion: In both the RWand CTcohorts, a composite HbA1c measure
(≥1% absolute decrease in HbA1c fromBL and/or HbA1c <7%), identified
more patients with clinically meaningful responses to insulin therapy than

an HbA1c target alone, particularly in patients with high baseline HbA1c.
This composite model of defining insulin therapy response may be useful
in population management and quality measures.

Disclosure: I. Conget: None.
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Exploring ideal time points for predicting glucose fluctuations in type
1 diabetics receiving insulin degludec: a continuous glucose monitor-
ing study
S. Sawano, R. Nishimura, H. Takahashi, E. Sudo, S. Mitsuishi, D.
Tsujino, K. Ando, K. Utsunomiya;
Division of Diabetes, Metabolism and Endocrinology, Jikei University
School of Medicine, Tokyo, Japan.

Background and aims: Insulin degludec (IDeg) is a novel ultra long
acting basal insulin that allows once a daily dosage and a significantly
lower the risk of hypoglycemia especially in Type 1 diabetes mellitus
(T1DM) patients. Meanwhile, continuous glucose monitoring (CGM)
alongside insulin use has become an ultimate tool to measure glycemic
variability and prevent unwanted hypoglycemia. Unfortunately, the use of
this device comes at a cost making it less practical for long-term use. In
this study, we aimed to identify the optimal time-point for Plasma glucose
(PG) measurement that best represents the treatment effect, especially
glucose fluctuations, of IDeg users in T1DM by using CGM data.
Materials and methods: A total of 32 T1DM patients who were treated
with IDeg at our university hospital were evaluated. Each patient had a
CGM device placed on day 1 and was given 4 meals of standardized
diabetic diet (1 meal on day 1 and 3 meals on day 2) in outpatient setting.
The 24-hour CGM data acquired on day 2 was used for the current anal-
ysis. The 24-hour mean glucose value and daily glycemic variability
[standard deviation (SD) of blood glucose and mean amplitude of glyce-
mic excursions (MAGE)] was evaluated. The correlation between the
parameters acquired from CGM and pre-prandial PG, 1 hour post-
prandial PG, and 2 hour post-prandial PG was studied. Furthermore,
regression models were constructed to best predict glucose fluctuations
acquired by the CGM parameters.
Results: The patient characteristics were as follows [all values expressed as
median (interquartile range)]: age, 47 (40-53); HbA1c, 7.9 (7.4-8.2) %; 24-
hour mean glucose values, 151 (124-168) mg/dL; standard deviation (SD)
of glucose, 67.1 (49.5-78.2); and MAGE, 115.3 (80.3-151.5). The 24-hour
mean PG was significantly correlated with pre-breakfast PG (r = 0.41; p=
0.001), pre-lunch PG (r = 0.35; p=0.007), and pre-dinner PG (r = 0.41;
p=0.001). The SD of glucose was correlated with the 1 hour post-breakfast
PG (r = 0.23; p= 0.01), 1 hour post-lunch PG (r = 0.25; p= 0.05) and 1 hour
post-dinner PG (r = 0.31; P = 0.001). MAGE was significantly correlated
with 2 hour post-dinner PG (r = 0.28; P = 0.03) but not with 2 hour post-
lunch or post-breakfast PG. Additionally, regression analysis suggested that
the 24-hour mean PG, SD of glucose and MAGE could be predicted with
the equation, (pre-dinner PG) x 0.29 + 115, (1 hour post-dinner PG) x 0.11
+ 43.8, and (2 hour post-dinner PG) x 0.23 + 75.6, respectively.
Conclusion: Our current study found that 24-hour mean PG, SD of 24-
hour glucose and MAGE in T1DM patients receiving IDeg can be
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predicted by measuring pre-dinner PG, post-dinner 1 hour PG or post-
dinner 2 hour PG. Further studies are needed to accommodate for the
needs of patients on multiple glucose lowering agents.
Clinical Trial Registration Number: UMIN000013817
Disclosure:S. Sawano: None.

870
Changes in blood pressure before and after initiation of continuous
subcutaneous insulin infusion therapy in a large cohort of adults with
type 1 diabetes
K. Markakis1, T. Alam2, A. Hindle2, P. Jinadev1, A. Chapman1, A.
Urwin1, J. Morris1, A.J. Boulton1,2, M.K. Rutter1,2, L. Leelarathna1,2;
1Diabetes Centre, Manchester Royal Infirmary, Manchester, 2University
of Manchester & Manchester Academic Health Science Centre, UK.

Background and aims: Among people with type 1 diabetes, use of
continuous subcutaneous insulin infusion (CSII) therapy is associated
with lower cardiovascular mortality compared to treatment with multiple
daily insulin injections but mechanisms are unclear. Limited data exist
about the impact of CSII therapy on blood pressure (BP). The objective of
the present study was to describe the changes in BP before and after
initiation of CSII therapy in a large cohort of adults with type 1 diabetes
(T1DM).
Materials andmethods: In adults with T1DMwith at least 12 months of
CSII therapy, we obtained demographic and biomedical data from elec-
tronic and paper records. Mean BP and HbA1c levels were calculated
from values obtained up to 15 months before and up to 15 months after
CSII initiation. Data shown are mean ± SD or mean (95%CI).
Results:We analyzed 1793 BP readings (pre-CSII 2.1±0.8, post-CSII 2.5
±0.7 readings/patient) from 397 adults (antihypertensive treatment-naïve:
n=286, on stable antihypertensive treatment: n=111); %female: 56; age:
39±13 years; diabetes duration: 20±12 years. CSII therapy was associated
with a significant reduction in systolic blood pressure (SBP): -1.8 (95%
CI: -0.8, -2.7) mmHg and diastolic blood pressure (DBP): -1.4 (95% CI -
0.8, -2.0) mmHg; both: p 0.001. The proportions of individuals with
SBP≥130 mmHg was reduced from 37% to 29%, p 0.001, and
DBP≥70 mmHg reduced from 49% to 40%, p 0.001 (Figure). Mean
HbA1c fell from 73±19 to 67±15 mmol/mol, paired difference -6.1
(95% CI -4.7, -7.4) mmol/mol, p 0.001. There was no change in body
weight (pre vs. post: 74.8±15.2 vs. 75.0±15.4kg, p=0.44). In multiple
regression analysis reduction in SBP was only related to pre-CSII SBP
(beta 0.46, p<0.005). Reduction in DBP was related to pre-DBP (beta
0.47, p<0.005) and weight loss (beta 0.12, p=0.007). The variance ex-
plained by models predicting change in SBP and DBP was 22% for both.
No significant correlation was found between change in blood pressure
and sex, age, duration of diabetes, changes in HbA1c or pre-CSII weight.
When comparing patients taking stable antihypertensive treatment and
antihypertensive treatment-naïve individuals, SBP reductions (F=.06,
p=0.80) and DBP (F=.78, p=0.37) reductions were similar after adjusting
for the pre-CSII SBP and DBP.
Conclusion: We found significant reductions in systolic and diastolic
blood pressure after starting CSII therapy. Pre-CSII SBP and DBP was
related to reduction in SBP and DBP. Once adjusted for the pre-CSII SBP
and DBP there was no difference between those on anti-hypertensive
drugs and drug naive individuals. Mechanistic studies evaluating the im-
pact of CSII on BP and other cardiovascular risk factors are warranted.

Disclosure:K. Markakis: None.
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Flash glucose monitoring improves metabolic control and treatment
satisfaction in people with type 1 diabetes
M. Löndahl1, K. Berntorp2, K. Filipsson3, A. Frid2, P. Katzman3, M.
Landin-Olsson3, E. Lindholm2, H. Olsen3;
1Endocrinology, Clinical Sciences, Lund, 2Endocrinology, Skåne
University Hospital, Malmö, 3Endocrinology, Skåne University
Hospital, Lund, Sweden.

Background and aims:Hypoglycaemic events and fluctuations in blood
glucose levels are limitations for good metabolic control in individuals
with type 1 diabetes (T1D). Flash glucose monitoring (FGM) is a new
method for glucose and glucose trendmonitoringwhich requires an active
initiative from the patient. The aim of this study was to evaluate the effects
on HbA1c and diabetes treatment satisfaction after introduction of FGM
in people with T1D.
Materials and methods: Patients with T1D in a university hospital set-
ting, treated according to routine clinical management, were given FGM if
their individual metabolic goal was not met or if they had problems with
blood glucose fluctuations or repetead hypoglycaemic events. Their
HbA1c was measured before initiating of FGM and every third month
thereafter. A DTSQs questionnaire was completed before FGM initiation
and a DTSQs follow-up questionnaire three months later. Data are given
as mean(SD).
Results: 142 patients with a follow-up time between 3 and 12 months and
a baseline HbA1c level of 70.5(15.9) mmol/mol were included in this
prospective clinical follow-up study. 8 patients discontinued FGM.
HbA1c was 65.1(12.2) mmol/mol at the 3 months follow up and
63.8(12.1) at the latest measurement. The mean decrease was 7.1 (9.4)
mmol/mol. 68% improved their HbA1c more than 2 mmol/mol, 32%
more than 10 and 8% detoriated more than 2 mmol/mol. The mean
HbA1c change was 10.9 (9.8) (min:max -44:+7) mmol/mol, in those with
baseline HbA1c 70 mmol/mol, 5.39 (-23:+9) in those with baseline
HbA1c between 60 and 69 and 0.5 (5.0) (-13:+12) in those with baseline
HbA1c < 60 mmol/mol. Individual changes in HbA1c are given in figure
1. Patients experience of FGMwere positive with self estimated treatment
satisfaction of 2.6 (+3 much more pleased/0 no change/-3 much less
pleased) and rating for continued FGM use 2.8. Unacceptable high blood
glucose was less often present (-0.3) as were unacceptable low blood
glucose levels (-0.4). These improvements were as common in those with
baseline HbA1c <60 mmol/mol (-0.4 and -0.6, respectively).
Conclusion: FGM adds clinical significant advantage to individuals with
1 diabetes in terms of HbA1c reduction and improved self estimated
treatment satisfaction. HbA1c reductions were larger in those with higher
baseline levels, but occurred also in individuals with HbA1c below 55
mmol/mol. Improvements in treatment satisfaction occurred over the
whole HbA1c range, and were considerable also in those with lower
baseline HbA1c levels.

Disclosure:M. Löndahl: None.

872
Using novel flash glucose-sensing technology for 12 months reduces
hypoglycaemia in individuals with type 2 diabetes on intensive insulin
therapy
T. Haak1, H. Hanaire2, R.A. Ajjan3, N. Hermanns1, J.-P. Riveline4, G.
Rayman5;
1Research Institue of the Diabetes AcademyMergentheim (FIDAM), Bad
Mergentheim, Germany, 2Hopital Rangueil, Toulouse, France, 3St James
Univeristy Hospital, Leeds Teaching Hospitals NHS Trust, UK, 4Hopital
Lariboisiere, Paris, France, 5Ipswich Hospital, UK.

Background and aims: Published data evaluating the use of sensor glu-
cose monitoring by individuals with type 2 diabetes (T2DM) are limited,
particularly in those treated with intensive insulin therapy for a wear
period of 6 months or more. This study assesses the impact of using
new technology to manage glycaemic control as an alternative to self-
monitoring of blood glucose (SMBG) levels over 12 months in subjects
with T2DM on intensive insulin therapy.
Materials and methods: 224 subjects with T2DMwere randomised into
a 6 month European study (26 sites). Individuals were randomised (1:2
respectively) to a control group (n=75), using capillary glucose-testing
(FreeStyle LiteTM), or an intervention group (n=149), using sensor glu-
cose data (FreeStyle LibreTM Flash GlucoseMonitoring System), for self-
management. Subjects in the intervention group were invited to continue
to use FreeStyle Libre for an additional 6 months in an open access phase.
139 subjects completed 6months and elected to continue. This population
was aged 59.3±9.6 years (mean±SD) with a screening HbA1c of 8.72
±0.96% (71.8±10.5 mmol/mol), average duration of insulin use of 9±6
years, average SMBG tests per day of 3.9±0.67 reported at baseline and
comprised 63.3% males.
Results: Within subject analysis of time in hypoglycaemia (sensor glu-
cose time below 3.9 mmol/L [70 mg/dL] for >15 minutes) was signifi-
cantly reduced by 50% at 12 months compared to baseline (-0.27±0.67
hrs/24hrs mean±SD]); p<0.0001. Nocturnal hypoglycaemia (11pm to
6am, <3.9 mmol/L [70 mg/dL]) reduced by 52%; p=0.0002. Reductions
in overall hypoglycaemia were also evident in the pre-specified age group
analysis (<65 years, 42% and aged >65yrs, 57%). There was no change in
time in range (sensor glucose 3.9-10.0 mmol/L [70-180 mg/dL]) or glu-
cose variability (SD). SMBG testing fell from a mean of 3.9 (median 3.9)
at baseline to 0.3 times per day (median 0.0) at 3 months and remained at
0.2 times (median 0.0) per day during the 6-12 month open access phase.
During the open access phase (month 6-12), average frequency of sensor
scanning was 7.3 times/day. Throughout this period, subjects wore a
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sensor and obtained FreeStyle Libre glucose results for 83.6±13.8%
[88.3] (mean±SD [median]) of the time. During the 6 month open access
phase the intervention group experienced; 134 occurrences of anticipated
skin symptoms/sensor-insertion events expected with equivalent device
use (e.g. erythema, itching and rash) from 28 (20.1%) subjects. There
were 16 instances of device-related adverse events (e.g. infection, allergy)
from 9 subjects. No device-related serious adverse events were reported.
Conclusion: Use of FreeStyle Libre by subjects with T2DM on intensive
insulin therapy over 12 months in a home environment demonstrated a
high frequency of interstitial glucose monitoring as a safe and effective
replacement of blood glucose monitoring with continued benefits of re-
duced time in day and nocturnal hypoglycaemia.
Clinical Trial Registration Number: NCT02082184
Supported by: ADC
Disclosure:T. Haak: None.

873
Using novel flash glucose-sensing technology for 6 months results in a
high rate of concordance by young adults with type 1 diabetes
J. Bolinder1, R. Antuna2, P. Geelhoed-Duijvestijn3, S. Matthaei4, R.
Weitgasser5;
1Karolinska Institute, Stockholm, Sweden, 2Clinica Diabetologica, Gijon,
Spain, 3Medisch Centrum Haaglandan, Den Haag, Netherlands,
4Christliches Krankenhaus Quakenbruck gemeinnutzige GmbH,
Germany, 5Diakonissen-Krankenhaus Salzburg, Austria.

Background and aims: Sustained frequent use of continuous glucose
monitoring devices (CGM) has been shown to be less likely in younger
adults. We assessed the concordance rate to new sensor technology in 18-
24 year olds as part of a study evaluating the impact of new sensor
technology on hypoglycaemia compared to conventional self-
monitoring of blood glucose (SMBG).
Materials and methods: 241 individuals with well controlled (HbA1c
6.74±0.56% [50.1±6.1mmol/mol]) type 1 diabetes (T1DM), age 43.7
±13.9 years and average duration of diabetes 22±12 years (mean±SD),
were recruited into a 6 month European study (23 sites). The control
group (n=121) used capillary glucose-testing (FreeStyle LiteTM) and the
intervention group (n=120) used sensor glucose data (FreeStyle LibreTM

Flash Glucose Monitoring System) to support self-management. Of the
241 subjects, 19 were aged 18-24.
Results: After 6 months of device use there was no significant difference
between age groups in the number of times the sensor was scanned daily.
Intervention group patients aged 18-24 years (n=10) scanned the sensor
on average 11.3±4.6 (mean±SD) times daily, whilst subjects aged 25
years or over (n=101) scanned the sensor 14.9±10.2 times daily. The
amount of time a sensor was worn and sensor derived glucose results
were obtained via a scan was also not significantly different between
the age groups. The rate of sensor wear and glucose results collection
was 91.4% for young adults and 92.9% for subjects aged 25 years or over.
Frequency of SMBG testing for the intervention group young adults
dropped from 4.7±1.1 (mean±SD) times daily during baseline (2 weeks
of masked sensor wear), to 0.2±0.4 at 6 months when sensor results were
visible. In the control group, SMBG remained unchanged at 4.9 tests per
day during baseline and 4.7 at 6 months. At 6 months, there was no
significant interaction of age with treatment group for the primary end-
point of time in hypoglycaemia <3.9 mmol/L (70 mg/dL). The overall
reduction in time in hypoglycaemia was significantly reduced by 38.0%
(mean difference -1.24±0.239 hours per day [mean±SE]; p<0.0001).
Further analysis of sensor glucose data at 6 months demonstrates that
young adults significantly increased time in range (TIR) (sensor glucose
3.9-10.0mmol/L [70-180mg/dL]) by 2.9±0.89 hours per day (mean±SE);
p=0.0055. Adults aged 25 or over also significantly increased TIR by 0.9
±0.31 hours per day (mean±SE); p=0.0073. Time in hyperglycaemia was
also significantly improved in young adults, hours/day >10.0 mmol/L
(180 mg/dL) reduced by 2.40±0.834 hours per day (mean±SE);

p=0.0113. Similarly, hours per day >13.3 mmol/L (240 mg/dL) reduced
by 2.34±0.486 hours per day (mean±SE); p=0.0002.
Conclusion: This study demonstrated a high level of concordance to
using novel flash glucose monitoring technology by young adults with
well controlled type 1 diabetes resulting in significant improvement in
time in range with significantly reduced time in both hypoglycaemia and
hyperglycaemia for this group.
Clinical Trial Registration Number: NCT02232698
Supported by: ADC
Disclosure: J. Bolinder: Honorarium; Abbott Diabetes Care, Integrity
Appl., Sanofi. Lecture/other fees; AstraZeneca, Lilly, Sanofi.

874
Performance of a fourth-generation glucose sensor during a pivotal
Hybrid Closed-Loop (HCL) trial
S.W. Lee1, S. Garg2, R.M. Bergenstal3, T.S. Bailey4, B.A. Buckingham5,
R.H. Slover2, B. Bode6, S.A. Weinzimer7, S.M. Anderson8, R. Brazg9, J.
Ilany10, J.B. Welsh1, J. Shin1, F.R. Kaufman1;
1Medtronic, Inc., Northridge, 2University of Colorado Denver, Aurora,
3International Diabetes Center, Minneapolis, 4AMCR Institute, Inc.,
Escondido, 5Stanford University, Palo Alto, 6Atlanta Diabetes
Associates, 7Yale University, New Haven, 8University of Virginia,
Charlottesville, 9Rainier Clinical Research Center, Renton, USA,
10Institute of Endocrinology, Tel-Hashomer, Israel.

Background and aims: A fourth-generation sensor was assessed during
the pivotal trial of the Medtronic hybrid closed-loop (HCL) system to
assess sensor performance as a critical component of this system.
Materials and methods: Following a 2-week run-in phase to estab-
lish baseline parameters, 124 subjects (55 male, 30 age ≤21 yr) with
type 1 diabetes entered a 3-month study phase with the Medtronic
MiniMed 670G HCL system, which includes an insulin pump, a
fourth-generation glucose sensor, and a proportional-integral-
differential control algorithm. Subjects’ mean (±SD) age was 37.8
±16.5 yr, duration of diabetes 21.7±13.7 yr, BMI 26.2±5.3 kg/m2.
Subjects calibrated the sensor periodically with a home glucose me-
ter, administered mealtime and correction boluses as needed, and
could temporarily adjust the target glucose value from 120 to 150
mg/dL. The study phase included a 6-day, 5-night hotel stay for
frequent sample testing (FST) of venous blood glucose using i-
STAT values for reference. The FST was conducted during one
day and one night of the hotel stay. Sensor and reference blood
glucose values were compared. The percentage of glucose values
in various ranges was calculated for blood and sensor glucose
measurements.
Results: The mean ±SD (median) blood glucose value was 153.9
±29.7 (149.0) mg/dL; the mean ±SD (median) sensor glucose value
was 148.4±13.1 (148.2) mg/dL (p=0.016). The overall mean (±SD)
absolute relative difference (MARD) between 3710 paired sensor
and i-STAT reference glucose values was 10.3±9.0% (median,
8.2%). There were 870 paired i-STAT-sensor points in the >180
mg/dL reference range, 2763 in the 71-180 mg/dL range, and 77
in the ≤70 mg/dL range. Accuracy parameters were similar for day-
time and nighttime hours (overall daytime MARD, 10.4±9.66%
[median, 8.1%]; overall nighttime MARD 10.2±8.30% [median,
8.3%]). The distribution of the percentage of values and sensor ac-
curacy in various glucose concentration ranges are shown in the
Table.
Conclusion: Data from the fourth-generation sensor were in good
agreement with frequently-sampled blood glucose values. The percent-
age distribution of glucose values in ≤70, 71-180, and >180 mg/dL
ranges determined by i-STAT blood samples was similar to that deter-
mined by the fourth-generation sensor. These parameters support the
sensor’s use for automated control of insulin delivery in the MiniMed
670G system.
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Clinical Trial Registration Number: NCT02463097
Disclosure: S.W. Lee: Employment/Consultancy; Medtronic, Inc.

875
Can FreeStyle LibreTM sensor-based glucose data support decisions
for safe driving?
G. Rayman1, J. Kroeger2, J. Bolinder3;
1Ipswich Hospital, UK, 2Zentrum fur Diabetologie Hamburg Bergedorf,
Hamburg, Germany, 3Karolinska Universitetssjukhuset, Stockholm,
Sweden.

Background and aims: The Driver and Vehicle Licensing Agency
(DVLA) issues driving licences in the UK to comply with both
European Union and UK legislation. In the UK there are additional stan-
dards for many individuals with diabetes to meet, in order to obtain or
retain their licence including; awareness of hypoglycaemia, no more than
one severe hypoglycaemic event per year and blood glucose (BG) testing
relevant to driving. Modern glucose monitoring technology is a signifi-
cant component of diabetes care; however, to date the DVLA does not
recognise systems that use interstitial glucose measurements. The aimwas
to demonstrate whether continuous interstitial based sensor results could
provide additional information for safe driving.
Materials andmethods:We analysed data from 2 European studies of
FreeStyle Libre sensor-based glucose monitoring technology used by
adults on intensive insulin therapy with either type 1 diabetes (T1DM)
or type 2 diabetes (T2DM), 241 and 224 subjects, respectively. The
analysis was confined to sensor readings taken up to 2 hrs after day
time BG fingerstick test results of ≥5 mmol/L (90 mg/dL); theoreti-
cally a safe driving level for those with insulin-treated diabetes if
measured a minimum of 2 hours before and every 2 hours whilst
driving.
Results: Analysis of masked sensor data over a 14-day period for indi-
viduals with well controlled T1DM (HbA1c<7.5% [58 mmol/mol]),
showed; sensor glucose results <3.9 mmol/L (70 mg/dL) occurring up
to 2 hours after a BG result ≥5 mmol/L (90 mg/dL) on 13.8%
(1610/11628) of occasions. The same analysis for intensive insulin ther-
apy treated T2DM showed sensor glucose results <3.9 mmol/L occurring
up to 2 hours after a BG test result ≥5 mmol/L on 4.4% (365/8203) of
occasions. Results up to 1.5 hours after a BG test were 10.0%
(1160/11601) and 3.1% (254/8152) for the type 1 and type 2 populations
respectively. Diabetes specialists recommend glucose levels of ≥5
mmol/L as safe to drive. FreeStyle Libre displays the current glucose level
accompanied by a glucose trend arrow indicating the direction and rate of
change of glucose. Analysis of sensor results between 5 and 7 mmol/L
demonstrated the trend arrow descending on 14.7% (1163/7894) and
9.4% (305/3233) of occasions for the type 1 and 2 populations respec-
tively. Availability of such information before driving may prompt addi-
tional action and so reduce the frequency of subsequent low results. Prior
to randomisation, T1DM patients completed a hypoglycaemia status
questionnaire which included asking if they checked their BG before
driving. At study end, the likelihood of checking sensor glucose before
driving were significantly increased for intervention patients compared to
control using BG testing (p=0.0262). Those reporting they did not test
their glucose before driving reduced from 24% to 16% (intervention vs.
control). Frequency of sensor scanning per day was 15.1 for those with
T1DM and 8.3 for T2DM.

Conclusion: Sensor-based glucose information with directional arrows
has the potential to actively and opportunistically support licence holders’
assessment of safe glucose levels both prior to driving and retrospectively.
These facilities are not available with standard BG testing, thus, FreeStyle
Libre offers distinct advantages over standard BG testing to support con-
cordance with driving safety standards for individuals with type1 and type
2 diabetes.
Clinical Trail Registration Number: NCT02082184
Supported by: ADC
Disclosure:G. Rayman: None.

876
Fifth generation glucose sensor system with 10-day wear and fewer
calibrations
J. Ulloa, R. Gautham, Y. Lu, A. Varsavsky, S. Jacks, Z. Decke, I.
Premakumar, S. Ranauta, W. Morgan, J. Ruelas, E. Larson, J.
Rodriguez, V. Lebron, A. Tran, J. Hanna;
Medtronic, Northridge, USA.

Background and aims: The fifth generation sensor is a novel, subcuta-
neous glucose oxidase-based sensor. In addition to sensor design im-
provements, this sensor incorporates redundant electrochemical sensing
elements suitable for a sensor life of 10 days. The system also utilizes
diagnostics, fault detection, and a custom algorithm to allow for improve-
ments in accuracy, reliability, and sensor longevity with 1 calibration per
day. Data from an ongoing human feasibility clinical trial were analyzed
to demonstrate these advances. To evaluate sensor performance stability
beyond its calibration schedule, data were also evaluated with 1 calibra-
tion every 36 hours.
Materials and methods: Subjects with Type 1 or Type 2 diabetes wore
up to 4 sensors in the arm and abdomen for a period of 10 days.
Participants took daily reference blood glucose values using the Bayer®
CONTOUR® NEXT LINK RF Blood Glucose Meter and participated in
3 in-clinic sessions where meal challenges were administered and blood
glucose values were recorded every 15 minutes for 3-4 hours. Data were
retrospectively processed to simulate calibration frequencies of 1 calibra-
tion every 24 hours and 1 calibration every 36 hours.
Results: Sensor design, diagnostics, and algorithm improvements show
strong performance throughout wear, as captured in Table 1. Results sug-
gest little degradation in performance when extending the calibration
interval from 24 to 36 hours, indicative of the stability of the sensor and
reliability of the system. A subset of 73 sensors (6942 evaluation points)
that were placed using final taping recommendations were used to eval-
uate sensor lifetime and results indicate a lifetime of 9.7 days with 90.4%
of sensors performing into day 10.
Conclusion: Feasibility clinical data for the fifth generation glucose sen-
sor suggest strong and reliable performance with minimal calibrations and
for a wear duration period of 10 days. Evaluation is ongoing.

Disclosure: J. Ulloa: None.
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Implantable CGMwith daily transmitter adhesive demonstrates high
use compliance in a 180 day pivotal trial
M. Link1, J. Kropff2, P. Choudhary3, S. Neupane4, S.C. Bain5, C.
Kapitza6, T. Forst6, X.O. Chen7, J.H. DeVries2;
1Institut für Diabetes Technologie of University of Ulm, Germany,
2Department of Endocrinology, Academic Medical Center, University
of Amsterdam, Netherlands, 3King’s College London (KCL),
4Cambridge University Hospitals NHS Foundation Trust, 5Joint Clinical
Research Facility of Swansea University, UK, 6Profil, Neuss, Germany,
7Senseonics, Incorporated, Germantown, USA.

Background and aims: CGM use compliance can be linked to improve-
ments in glycemic control. Poor compliance could be due to issues related
to skin reactions or irritations linked to adhesives needed for CGM7+ day
system transmitters. The Eversense® CGM System (Senseonics Inc. MD,
USA) consists of an implanted fluorescence-based glucose sensor that
lasts up to 180 days, a wearable smart transmitter with a daily silicone-
based adhesive patch, and a mobile app to display real-time glucose read-
ings. This systemwas investigated in the prospective, single-arm, 180 day
PRECISE study.
Materials and methods: Adult subjects (n=71) with T1DM and T2DM
were enrolled at 7 clinical sites. Subjects used the CGM system at home
and in-clinic. CGM wear time and adhesive patch related adverse events
(AEs) were assessed. Subjects filled in an study specific questionnaire
discussing the device features.
Results: Compliance with CGMwear was high with a median wear time
of 23.5 hours/day and 25th percentile greater than 23 hours/day. The high
wear compliance is accompanied with a very low incidence of adhesive
patch related AEs. Only 3 adhesive patch related AEs were reported in 3
subjects over a total wear time of 8894 days, on average 1 AE every 2965
days. All three AEs were scored as mild or moderate in severity and
resolved between 2 to 18 days. Patients scored the ability to remove and
replace the transmitter on a daily basis as one of the highest likability
factors (8.6 out of 10 points, SD 4.4) of the system.
Conclusion: Clinical data from the 180-day PRECISE study has demon-
strated a high level of compliance of the Eversense® CGM system over
the full study duration. Use and wear of the daily adhesive patch was
shown to be safe, well tolerated and a highly liked feature, which possibly
promoted the high level of wear compliance observed.
Clinical Trial Registration Number: NCT02154126
Disclosure:M. Link: None.

PS 085 Health care: technology and
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Evaluation of the use of new communication technologies in patients
with type 2 diabetes
A. Oleaga1, F. Goñi1, T. Pascual2, S. Gaztambide3, A. Rubio4, M. Perez
de Ciriza1, J. Juez5, L. Bilbao6, A. Izuzquiza1, J. Espiga1, M. Paja1;
1Endocrinology, Basurto University Hospital, Bilbao, 2Basque
Foundation for Health Innovation and Research (BIOEF).,
3Endocrinology, Cruces University Hospital, Barakaldo, 4Rekalde
Health Care Center, Bilbao, 5Urban Health Care Center, Barakaldo,
6Mungia HealthCare Center, Spain.

Background and aims: The increased use of the internet is changing the
way health care providers and the general population can interact. Type 2
Diabetes Mellitus is a chronic disease with special needs related to
achieve good metabolic control in order to avoid the development of
chronic complications. To achieve this goal, telematics systems (TS)
may be useful. The aim of this study was to assess the efficacy and
satisfaction of patients with a telematics system based on an online
platform.
Materials and methods: This is a pilot, multicentre, randomized, mon-
itored non-PAS study including 49 Type 2 diabetic patients (18 to 65 years
old) receiving insulin treatment. The study consisted of two cohorts:
Standard Management Arm (SM): 25 patients following routine clinical
practice and Comprehensive Management Arm (CM): 24 patients moni-
tored through comprehensive clinical care between Primary Healthcare
and Specialized Healthcare, supported by telemedicine tools. Patients on
CM sent information about glycaemia and insulin dose monthly through
the TS and doctors made adjustment of treatment according to glycaemia
values. Efficacy was measured in terms of HbA1c, number of episodes of
hyper and hypoglycaemia. A satisfaction survey was completed by the
patients before and at the end of the study. Costs were also analysed.
Results:HbA1c improved in 57,9% of patients on CM vs 54,55% on SM
(p value >0,05) over a median of 6 months follow-up duration.
Symptomatic hypoglycaemic and especially nocturnal episodes showed
better evolution in CM group although we did not found statistically
significant differences related to the small size of the sample. Patients
on CM showed an improvement in satisfaction with the use of TS accord-
ing to the comfort in the use of this technology (7, 6 vs 8, 7 p value =0, 04)
at the end of the study. At the end of the 6-month Study, there were 68 on-
site consultations less in the CMarm versus SM arm, representing savings
of €3,672.
Conclusion: Results found in this study suggest that CM intervention can
lead to improvement in glycaemic control and self-management in diabe-
tes care. Telematics systems can help to diminish health care resources use
and this can contribute to a reduction in economic costs although we have
to consider the short time of the follow up period. Further studies are
warranted to evaluate the economic impact of these strategies on
Diabetes Care.
Supported by: Sanofi-Aventis
Disclosure: A. Oleaga: Grants; SANOFI.
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The results of extended study of smart phone based the S-Diabetes
Care programme in policyholders with type 2 diabetes
E.S. Lee1, D. Lee1, D. Choi2, J. Park2, S.-W. Park1, C.-Y. Park1;
1Department of Endocrinology and Metabolism, Kangbuk Samsung
Hospital, 2Huraypositive Inc., Seoul, Republic of Korea.

Background and aims: The fact that complications of diabetes result in
greater expenditure and reduced productivity is a socioeconomic concern.
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However, less than 10% of patients with diabetes meet the recommended
targets for glycemia, lipid, and blood pressure. The aim of this study is to
evaluate whether adding mobile application coaching to community pri-
mary care for diabetes management would improve the glycemic control
in patients with type 2 diabetes.
Materials and methods: This is a randomized, controlled, open-label
study conducted in our hospital. The study subjects were 136 Korean
adult policyholders with type 2 diabetes. All subjects attended usual die-
tary education program after engagement. And then, they were divided
into two groups: intervention group, n=72; control group, n=64.
Intervention group received ‘S-Diabetes Care Program (S-Care)’ which
allowed subjects to enter data (blood pressure, weight, blood glucose
values, diet, medications, and activity) on a mobile phone and receive
educational, behavioral, and motivational messages according to their
data. Subjects could communicate with providers by mobile application.
All subjects kept their previous management for diabetes and S-Care did
not get involved with prescription throughout the study. Biochemical
variables including serum hemoglobin A1c (HbA1c) were measured at
baseline, after 3, and 6 months. Primary outcome was the change in
HbA1c. After 6 months, crossover-extension study followed in subjects
who approved. Initial control group received S-Diabetes Care Program,
and initial intervention group just were managed with conventional treat-
ment for diabetes. After 6 months, biochemical variables were also mea-
sured. We used Wilcoxon’s signed rank test to analyze the difference
within each group, and t-test to compare between two groups.
Results: There was no difference in baseline characteristics between con-
trol and intervention group. In intervention group, HbA1c was signifi-
cantly decreased from 8.1 ± 1.5% at baseline to 7.5 ± 1.0% at 3 months,
and 7.5 ± 1.1% at 6 months (p value < 0.001). In control group, HbA1c
was also significantly decreased from 8.1 ± 1.3% at baseline to 7.7 ± 1.3%
at 3 months (p value = 0.012). However, HbA1c was rather increased to
7.9 ± 1.5% and there was no difference in HbA1c compared with baseline
value (p value = 0.199). Extension study was conducted in 105 subjects:
initial intervention group, n=54; initial control group, n=51. In previous
control group, HbA1c significantly decreased to 7.3 ± 1.0 after applying
S-Care. Compared with HbA1c at 6 months, p value was < 0.001. In
previous intervention group, HbA1c after extension study was 7.5 ±
1.1, and the significant reduction in HbA1c was maintained even after
stopping S-Care (p value compared with HbA1c at 6 months was 0.456).
Conclusion: In this study conducted in policyholders with type 2 diabe-
tes, addition of a smart phone-based behavioral coaching intervention to
conventional treatment for diabetes improved glycemic control, suggest-
ing the educational role of mobile communication in behavior related to
blood glucose. And its effect was maintained not only over study period
but also 6 months after stopping the intervention.
Supported by: Samsung Fire & Marine Insurance Co., LTD
Disclosure:E.S. Lee: None.

880
Reduced utilisation of health care provider resources with automated
basal insulin titration in patients with type 2 diabetes
J. Sieber1, H.S. Bajaj2, T. Kottmann3, K. Venn2, R. Aronson2, F. Flacke1;
1Sanofi, Frankfurt, Germany, 2LMC Diabetes and Endocrinology,
Toronto, Canada, 3Clinical Research Organisation, Hamm, Germany.

Background and aims: Basal insulin titration in the real world is mostly
guided by health care providers (HCP). Use of health information tech-
nology for insulin titration may offer similar glycaemic effectiveness and
lead to reduced utilisation of HCP resources. LTHome (LTH) is a web tool
that applies a rules engine-based algorithm for insulin titration.
Materials and methods: Patients with type 2 diabetes, age 18-75 years,
with HbA1c >7.0% and computer literacy were randomized to receive
basal insulin glargine that was titrated by LTH or by HCP-driven titration
(enhanced usual therapy [EUT]). Titration instructions were provided
throughout the 12-week trial. HbA1c, hypoglycaemia incidence,

Hypoglycemia Fear Survey (HFS), and Diabetes Distress Scale (DDS)
were assessed at 12 weeks. HCP visits were recorded throughout.
Results: 139 patients with comparable baseline characteristics were
randomised to LTH or EUT. At the end of the trial period, HbA1c reduc-
tion (-1.0% and -1.1%; P = 0.66) and hypoglycaemia incidence were
similar between groups. A significant difference in change of satisfaction
scores in favour of LTH was observed for the HFS score (P = 0.04) and
DDS (P = 0.04). Outside of the scheduled study visits at 4, 8, and 12
weeks, fewer patients required additional HCP visits with LTH vs EUT
(by Week 4: 5 vs 30, P <0.001; by Week 8: 1 vs 9, P = 0.0434; by Week
12: 2 vs 7, P = 0.28). 22 patients with EUT had 1 to 2 additional visits vs 4
with LTH, 6 with EUT had 3 to 4 additional visits vs 0 with LTH, 4 with
EUT had 6 to 7 additional visits vs 1 with LTH. Total number of visits for
all patients was significantly less with LTH compared with EUT (78 vs
11, P < 0.001). Mean number of visits/patient is shown in figure.
Conclusion: Automated basal insulin titration led to significantly fewer
visits and improved patient satisfaction, while obtaining similar
glycaemic safety and effectiveness.

Clinical Trial Registration Number: NCT02540486
Supported by: Sanofi
Disclosure: J. Sieber: Employment/Consultancy; Sanofi.

881
Use of a glucose alert pathway and connectivity blood glucose meters
reduces inattention to hospital diabetes management
M. Kyi, P.G. Colman, P.R. Wraight, L.M. Rowan, K.A. Marley, S.
Fourlanos;
Diabetes and Endocrinology, Royal Melbourne Hospital, Melbourne,
Australia.

Background and aims: In hospitalised patients with diabetes,
hypoglycaemia and hyperglycaemia are associated with infections, mor-
tality and increased costs. Clinical inertia and inattention to diabetes are
major barriers to achieving optimal glycaemic control. We investigated
the effect of a novel Glucose Alert Pathway (GAP) and Connectivity
Blood Glucose Meter (CBGM) technology on nursing and medical staff
action in response to suboptimal glycaemia.
Materials and methods: The study was a prospective, pre- and post-
implementation audit on two wards (medical and surgical) in a tertiary
referral hospital over 3 months. The intervention consisted of two com-
ponents: GAP (a paper-based glucose management and clinical escalation
guideline) coupled with CBGM with visual alerts for out-of-range capil-
lary blood glucose levels (BGL). Consecutive inpatients with diabetes
admitted with length of stay (LOS) ≥ 1 day were assessed for capillary
BGL measures, diabetes treatment and hospital outcomes. BGL data was
analysed per patient-day. The primary outcome was appropriate staff ac-
tion on patient-days with reportable low or high BGLs (defined as BGL
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15.0 mmol/L, or two consecutive BGL > 10.0 mmol/L at least 4 hours
apart). Appropriate nursing staff action was defined as documented evi-
dence of escalating (ie notifying) to medical staff. Appropriate medical
staff action was defined as documented evidence of adjusting treatment
(ie revision of BGL measuring frequency, prescription of correctional
insulin, diabetes therapy adjustment or escalation to the endocrinology
service). Secondary outcomes included adverse glycaemic days (patient-
days with BGL 15.0 mmol/L), hospital complications (infections, acute
kidney injury, myocardial infarct and intensive care admission) and LOS.
Results: Over the study period, 157 patients with diabetes (age: 69±14
years, HbA1c: 7.4±1.5%, 32% insulin-requiring) were recruited. In the 6-
weeks baseline and 8-weeks intervention periods, there were 72 patients
(359 patient-days) and 85 patients (311 patient-days) respectively.
Reportable BGLs occurred in 148 (42%) and 114 (37%) of patient-days
in the baseline and intervention periods respectively (p=0.12). Of patient-
days with reportable BGLs, appropriate nursing staff action increased
from 34% at baseline to 58% at intervention period (p<0.001).
Similarly, appropriate medical staff action increased from 33% to 50%
(p=0.004). However, there was no increase in diabetes medication adjust-
ment (baseline 24%, intervention 29%, p=0.3) or endocrinology consults
(baseline 14%, intervention 17%, p=0.6). There was a significant 24%
decrease in adverse glycaemic days as a proportion of all patient-days
(baseline: 29%, intervention: 22%, p=0.03). There was no difference in
hospital complications or LOS.
Conclusion: The GAP coupled with CBGM technology, increased nurs-
ing and medical staff attention to diabetes in hospital, however, there was
evidence of ongoing clinical inertia with little action to adjust diabetes
medications or seek endocrinologist assistance. Overall, the intervention
resulted in a quarter reduction of adverse glycaemic days in hospital.
Disclosure:M. Kyi: None.

882
Randomised trial of a diabetes clinical decision support system: use
rates, provider satisfaction, and impact on clinical outcomes
P.J. O'Connor, J.M. Sperl-Hillen, A.L. Crain, H.L. Ekstrom, K.L.
Margolis;
HealthPartners Institute, Minneapolis, USA.

Background and aims: CV Wizard is a web-based EHR-integrated
point-of-care clinical decision support (CDS) system that presents person-
alized cardiovascular (CV) risk information to primary care providers
(PCP) and patients in both a low numeracy and high numeracy format.
Here we report use rates, PCP satisfaction, and impact of the CDS system
on clinical outcomes of eligible diabetes patients.
Materials andmethods:Nineteen primary care clinics with 7035 eligible
diabetes patients with high CV risk were randomized to either usual care
(UC) or use of the CDS system. This CDS system identifies target high
risk patients and provides prioritized and personalized EHR-linked web-
based CDS for management of glucose, BP, lipids, tobacco, weight, and
aspirin to both the PCP and the patient at the point of care. Consented
providers (n=102) were surveyed at baseline and 18 months after imple-
mentation, with survey response rates of 92% at baseline and 80% at
follow-up. Electronic health record (EHR) data and multilevel regression
models tested for differential trends in CV risk among patients at UC and
CDS clinics.
Results: The CDS system was used at 70-80% of targeted visits made by
diabetes patients. Compared to UC, PCPs in the CDS group reported
increased use of CV risk calculation while seeing patients (73% vs.
28%, p=.006), beingmore prepared to discuss CVrisk reduction priorities
with patients (98% vs. 78%, p=.03), being more able to provide accurate
advice on aspirin use for primary prevention (75% vs. 48%, p=.02), and
more frequent discussion of CV risk reduction with patients (60% vs.
30%, p=.06). PCPs at CDS clinics reported that the CDS system improved
CVrisk factor control (98%), saved time talking to patients about CV risk
reduction (93%), efficiently elicited patient treatment preferences (90%),

was useful for shared decision making (95%), influenced treatment rec-
ommendations (89%), and helped initiate CV risk discussions (94%);
85% of PCPs reported that their patients liked CV Wizard. During the
14-month period when the final CDS intervention was in place, CV risk
declined 0.2% per visit for diabetes patients at UC clinics, and 0.6% per
visit for diabetes patients at CDS intervention clinics.
Conclusion: In a randomized trial, the CV Wizard CDS system was
successfully integrated into the workflow of primary care visits with
sustained use rates of 70-80% at targeted clinic visits, high PCP satisfac-
tion, perceived positive impact on shared decision making and patient-
centered care, and a favorable effect on CV risk factor control.
Clinical Trial Registration Number: NCT01420016
Supported by: NIH R01HL102144, P30DK092928
Disclosure:P.J. O'Connor: None.
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Hyperglycaemia guidance (protocol) improves glycaemic control
during nil-by-mouth periods in patients with type 2 diabetes in
hospital
W. Loh, S. Chong, D. Lee, E. Ho, Y. Bee, S. Goh, M. Teh;
Singapore General Hospital, Singapore.

Background and aims: Hyperglycaemia is associated with poorer
post-operative outcomes of type 2 Diabetes Mellitus patients such
as wound infection, higher readmission rate and potentially longer
length of stay in the hospital. The Endocrine Society guideline rec-
ommend the use of glucose management protocols optimise
glycaemic control during perioperative and nil-by-mouth periods.
The aim of this study was to evaluate the efficacy of Nil-by-
Mouth (NBM) Guidance which we have developed for our institu-
tion. The NBM Guidance provides concise recommendations of
dose and timing of insulin administration for type 2 DM patients
who are kept nil-by-mouth while awaiting procedures such as sur-
gery, radiological investigations and endoscopy. This guidance high-
lights the role of basal insulin for DM patients when they are nil-by-
mouth.
Materials andmethods:NBM Guidance was implemented at 6 wards
in 2015. There was an extensive teaching program focusing on the
use of the guidance to the doctors and allied healthcare professionals
in the 6 wards. Baseline demographic data, diabetes medications us-
age and laboratory parameters were extracted from electronic medical
records. The post procedures capillary blood glucose (CBG) readings
of the patients who were on the NBM guidance were compared with
the nil-by-mouth patients in the hospital prior to the implementation
of the NBM guidance. Post procedure CBG was defined as CBG
within the same day as the procedure. Proportion of capillary glucose
readings which were above and within target range of the 2 patient
groups were compared using chi-square tests.
Results: There were 281 patients with 418CBG readings in the pre-NBM
Guidance implementation group and 264 patients with 704 CBG readings
in the post-NBM Guidance implementation group. There were no signif-
icant difference for mean HbA1c (7.3%±2.06 vs 7.5%±1.65 , p=0.34) and
mean creatinine (103.4±111.56 umol/L vs 109.4±110.84 umol/L, p=0.56)
. There was a significant decrease in proportion of CBG readings above
10mmol/L and 14mmol/L post procedures between the pre-NBM and
post-NBM guidance implementation groups as evidenced by 39.7% vs
23.9%, p<0.001 and 10.8% vs 5.8%, p=0.003 respectively. Crucially,
there was a significant increase in the proportion of glucose readings
within the target range of 4-10mmol/l post procedures between the pre-
NBM and post-NBM guidance implementation groups; 60.0% vs 74.7%,
p<0.001. There was no statistically significant increase in hypoglycaemia
peri-procedure (0.7% vs 1.2%, p= 0.28).
Conclusion: Implementation of the Nil-by-mouth Guidance has led to an
improvement in glycaemic control in the post-procedure periods for the
patients with DM as evidenced by decrease in proportion of
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hyperglycaemic CBG and an increase in proportion of CBG in the target
range post-procedures . Improvement in glycaemic control post proce-
dures can potentially have positive impact on clinical outcomes and
length of stay.
Disclosure:W. Loh: None.

884
Efficacy of an education and treatment programme for people with
type 2 diabetes on a non-intensive insulin regimen (MEDIAS2 BOT+
SIT+CT): results of a RCT
N. Hermanns, B. Maier, S. Schall, T. Haak, B. Kulzer;
Research Institute of Diabetes Academy Mergentheim (FIDAM),
Diabetes Centre Mergentheim, Bad Mergentheim, Germany.

Background and aims: MEDIAS2 BOT+SIT+CT (More Diabetes
Selfmanagement for People with type 2 diabetes on a Basal insulin
supported Oral Therapy or on Supplementary Insulin Treatment with
prandial insulin or Conventional Insulin Treatment with biphasic
insulin) is a newly developed diabetes education and treatment pro-
gramme for people with type 2 diabetes(PWD-T2) on a non-
intensive insulin treatment regimen. The development of
MEDIAS2 BOT+SIT+CT was based on self-management and em-
powerment theory. The efficacy of the newly developed intervention
MEDIAS 2 BOT+SIT+CT (IG) was evaluated in a randomized trial
with a six month follow-up period. The control group (CG) partic-
ipated in an established education programme (Treatment- and edu-
cation programme for type 2 diabetic patients with injection of pran-
dial and/or basal insulin). The primary outcome of this study was the
reduction of HbA1c.
Materials and methods: Both interventions in IG and CG consisted of 6
lessons. At baseline and follow-up the HbA1c was measured in a central
laboratory. Participants also completed questionnaires to measure diabetes
distress, empowerment, diabetes knowledge and hypoglycaemia
awareness.
Results: 186 PWD-T2 participated in the study (IG vs. CG: age 63.0 ±8.4
vs. 63.2 ±7.6 yrs.; diabetes duration 11.5 ±5.7 vs. 11.4 ±7.0 yrs.; duration
of insulin treatment 3.6 ±4.0 vs. 3.6 ±4.5 yrs.; HbA1c 8.0 ±1.3 vs. 7.9
±1.2%; respectively 63.9 ± 14.2 mmol/mol vs. 62.8 ± 13.1 mmol/mol;
hypoglycaemia-unawareness score 2.0 ±1.0 vs. 2.1 ±0.9). There were no
significant differences at baseline between IG and CG. HbA1c was sig-
nificantly more reduced in IG compared to CG (-0.7 ±0.1 vs. -0.3 ±0.1
percentage Points, respectively -7.7 ±1.1 mmol/mol vs. 4.4 ±1.1
mmol/mol; p=.02). Hypoglycaemia awareness did not deteriorate in both
groups (1.9 ±0.1 vs. 2.1 ±0.1 p=.276). Diabetes distress and empower-
ment improved in both groups, but there were no significant between
group differences.
Conclusion: Participation in the newly developedMEDIAS2 BOT+SIT+
CT treatment and education programme led to a significant improvement
of glycaemic control without a measurable increase in risk for
hypoglycaemia. An important component of the newly developed
MEDIAS2 BOT+SIT+CT was self-titration of insulin doses; this might
have contributed to the positive impact of this programme on glycaemic
control. In summary, MEDIAS2 BOT+SIT+CT has been proven as an
effective treatment and education tool.
Clinical Trial Registration Number: NCT00901992
Disclosure: N. Hermanns: Grants; BERLIN CHEMIE, ABBOTTt,
YPSOMED. Honorarium; YPSOMED, NOVO NORDISK, ABBOT
DIABETES CARE. Lecture/other fees; BERLIN CHEMIE,

885
CVD risk reduction in patients with type 2 diabetes going through a
multifactorial treatment programme
N. Safai1, B. Carstensen1, M. Ridderstråle2;
1Steno Diabetes Center, Gentofte, 2Clinical Pharmacology, NovoNordisk
A/S, Søborg, Denmark.

Background and aims: Patients with dysregulated type 2 diabetes (T2D)
are often referred from primary to secondary care for treatment, with
increased focus on improving hyperglycaemia, hypertension and
dyslipidaemia. We aimed to evaluate the effects of a multifactorial treat-
ment programme on metabolic outcomes and risk of cardiovascular dis-
ease (CVD).
Materials and methods: The study is a retrospective observational co-
hort study, based on data from all patients with T2D referred to the type 2
clinic between Jan 1st 2001 and Nov 1st 2014. Data were extracted from
the electronic medical records as part of quality of care assurance. Logistic
regression was used to assess change in proportions reaching treatment
goals and linear mixed model analysis for repeated measurements to asses
change in estimated risk of CVD using commonly available risk engines.
Results: We included a total of 3985 patients (male 59%). 630 (16%)
patients went through more than one treatment programme (mean duration
9.5±5.6 months). There was a decrease in HbA1c, systolic BP, diastolic BP
and LDL cholesterol of 12.7±0.4 mmol/mol, 6.3±0.4 mmHg, 2.6
±0.2 mmHg and 0.40±0.02 mmol/l resp. (p<.0001)(Table 1). The effect
on HbA1cwas greater in males (p=0.0091). The proportion of patients who
met the treatment goal for HbA1c (<53 mmol/mol) increased from 27% to
56%; for blood pressure (<140/<85 mm Hg) from 41% to 55%, and for
LDL-cholesterol (<2.6 mmol/l) from 55% to 72% (p<.0001 for all com-
parisons). According to the UKPDS risk engine this led to an absolute 5-
year CHD risk reduction of 1.6% with a higher risk reduction in males
(2.2%) than in females (0.8%) (p=0.009) Similar results were seen using
the Swedish NDRmodel which predicts the 5-year risk of a new CVD in a
diabetic population, again with higher relative risk reduction for males than
females (p=0.021). Looking at 10-year CVD risk, we used the Framingham
risk score, which only included 10% with diabetes, and found an absolute
risk reduction of 3.6%, but with no relative gender difference.
Conclusion: We conclude that multifactorial treatment of dysregulated
T2D in a specialized clinic results in significant improvement in their
metabolic outcomes and thereby in reductions of CVD risk. However,
common risk engines illustrate this risk differently.
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Supported by: Innovation Fund Denmark
Disclosure: N. Safai: Employment/Consultancy; Steno Diabetes Center
A/S. Grants; Innovation Fond Denmark. Stock/Shareholding; Novo
Nordisk A/S.
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Effect of hypoglycaemia frequency during insulin titration on out-
comes in people with type 2 diabetes adding insulin glargine 100
U/mL to OADs: a subject-level pooled analysis
B.M. Frier1, D.R. Owens2, M. Zhang3, G.B. Bolli4, W. Landgraf5;
1The Queen’s Medical Research Institute, University of Edinburgh,
2Swansea University, College of Medicine, UK, 3TechData Service
Company LLC, King of Prussia, USA, 4University of Perugia School of
Medicine, Italy, 5Sanofi, Frankfurt, Germany.

Background and aims: Hypoglycaemia occurring during uptitration of
basal insulin introduced to patients with type 2 diabetes (T2D) may pre-
vent optimal doses and glycaemic targets being achieved. The influence
of hypoglycaemia frequency during uptitration of Gla-100 on glycaemic
parameters at 6 months was examined.
Materials andmethods:A post-hoc subject-level analysis using stan-
dardized data from 16 Gla-100 RCTs (FPG target ≤ 5.6mmol/L;
duration ≥ 24 weeks) was performed. Insulin-naive T2D patients,
uncontrolled on OADs, were grouped in hypoglycaemia (plasma
glucose < 3.9 mmol/L or assistance required) quartiles (0, 1-3, 4-
6, > 6 events) according to their frequency during uptitration (Weeks
0-8) after commencing Gla-100 as add-on therapy to OADs. Clinical
outcomes at baseline, 3, and 6 months were examined for all partic-
ipants and also by concomitant OAD use (metformin [MET] only,
sulfonylurea [SU] only or MET + SU). 3,549 patients who received
Gla-100 treatment for 24 weeks were included, of which 623 (18%),
906 (26%), and 1,624 (46%) received MET, SU, or MET + SU
therapy, respectively.
Results:Mean age was similar (58 years) across all groups. Those with ≥
4 hypoglycaemic events during titration had the lowest baseline body
weight, FPG, and HbA1c, and longer known duration of T2D (Table).
Those experiencing ≤ 3 events had higher BMI, FPG, and HbA1c at
baseline, and greater change in insulin dose from baseline to Week 24.
Analysis of concomitant OAD use showed differential effects on HbA1c

reduction. MET-treated subjects had the shortest T2D duration and
highest baseline BMI; the SU-treated group had the longest duration of
T2D and lowest BMI (Table). In all OAD subgroups, most patients ex-
perienced ≤ 3 hypoglycaemic events during titration. The frequency of
hypoglycaemia was inversely related to baseline BMI in all but the MET
+ SU-treated group with > 6 events. Gla-100 dose titration from baseline
was lowest in those experiencing most hypoglycaemic events, regardless
of OAD therapy.
Conclusion: In people with T2D, a lower frequency of hypoglycaemia
during Gla-100 uptitration was associated with a shorter T2D duration
and higher BMI requiring greater insulin dose titration. They attained a
smaller HbA1c decrement at 6 months compared to those who experi-
enced more hypoglycaemia during titration, but achieved greater HbA1c

reduction and had a lower BMI and longer T2D duration. Differences in
prevailing insulin resistance and residual beta-cell function may underlie
these findings. Concomitant OAD therapy affected efficacy outcomes and
overall hypoglycaemia risk during the initial insulin uptitration period.
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Supported by: Study funding and editorial support provided by Sanofi.
Disclosure:B.M. Frier: Other; Served on advisory panels for Johnson &
Johnson, MSD, Eli Lilly, Novo Nordisk, Consultant for Locemia
Solutions, Speakers bureaus for Eli Lilly, Novo Nordisk, MSD, Sanofi,
Boehringer Ingelheim, Takeda.
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Reaching individualised Fasting Plasma Glucose (FPG) targets with-
out nocturnal hypoglycaemia with IDegAsp BID vs BIAsp 30: a me-
ta-analysis
R. Mehta1, C.H. Sorli2, G. Fulcher3, S.Ø. Lindberg4, L. Bardtrum5, S.C.
Bain6;
1Instituto Nacional de Ciencias Medicas y Nutricion Salvador Zubiran,
Mexico City, Mexico, 2Billings Clinic, Billings, USA, 3The University of
Sydney, Australia, 4Novo Nordisk, Virum, 5Novo Nordisk, Søborg,
Denmark, 6Institute of Life Science, Swansea University, UK.

Background and aims: ADA/EASD 2015 guidelines recommend
personalised glycaemic targets to balance the benefits and risks
(e .g . hypoglycaemia) in indiv idua l pa t ien t s . Noc turna l
hypoglycaemia can be a frightening side-effect that may limit treat-
ment adherence, consequently jeopardising glycaemic control.
Assessing the likelihood of reaching glycaemic targets without noc-
turnal hypoglycaemia with different therapies may aid achievement
of individualised targets.
Materials and methods: The proportion of patients reaching FPG
targets (<5 mmol/L, <6 mmol/L or <7 mmol/L) without nocturnal
hypoglycaemia (any severe or confirmed [blood glucose <3.1
mmol/L] self-monitored event between 00:01 and 05:59, inclusive)
during the maintenance period (last 12 weeks of treatment) was
assessed using data pooled from three 26-week, treat-to-target
phase 3a/b trials of IDegAsp (a novel co-formulation of 70% insu-
lin degludec [IDeg] and 30% insulin aspart [IAsp]) twice daily
(BID) vs. biphasic IAsp 30/70 (BIAsp 30) BID in the IDegAsp

clinical development program (BOOST). Patients were insulin
naïve (BOOST START TWICE DAILY) or switched from basal
or pre-mix insul in (BOOST INTENSIFY PREMIX I or
INTENSIFY ALL).
Results: End-of-trial HbA1c did not differ between IDegAsp and BIAsp
30 in the three treat-to-target trials. Patients were significantly more likely
to reach all FPG targets without nocturnal hypoglycaemia with IDegAsp
vs. BIAsp 30: the odds ratio (OR) ranged from 2.92 to 2.98 for all three
FPG targets (p<0.0001 for all analyses) (Fig 1).
Conclusion: Treatment with IDegAsp BID vs. BIAsp 30 BID resulted in
a significantly greater number of patients achieving FPG targets without
nocturnal hypoglycaemia (OR 2.92-2.98, p<0.0001). IDegAsp BID may
help achieve personalised treatment targets, e.g. reduced FPG without
nocturnal hypoglycaemia, for a wide range of patients with T2D.

Clinical Trial Registration Number: NCT01513590, NCT01009580,
NCT01059812
Supported by: Novo Nordisk
Disclosure:R. Mehta: Employment/Consultancy; Novo Nordisk,
Boehringer Ingelheim, Jansen, Amgen, AstraZeneca. Lecture/other fees;
Novo Nordisk, Boehringer Ingelheim, Jansen, Eli Lilly.
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Meta-analysis comparing hypoglycaemia rates of insulin degludec
with insulin glargine U100 across clinical trials with up to 2 years’
duration
A. Philis-Tsimikas1, B.W. Bode2, S. Del Prato3, J.L. Gross4, C.Mathieu5,
L.N. Troelsen6, M.C. van Leeuwen6, B. Zinman7;
1Scripps Whittier Diabetes Institute, San Diego, 2Atlanta Diabetes
Associates, USA, 3University of Pisa, Italy, 4Universidade Federal do Rio
Grande de Sul, Porto Alegre, Brazil, 5UZ Leuven, Belgium, 6NovoNordisk,
Søborg, Denmark, 7Mount Sinai Hospital, University of Toronto, Canada.

Background and aims: Insulin degludec (IDeg) is a basal insulin with a
long and stable glucose-lowering effect with low day-to-day variability. A
pre-specified meta-analysis of hypoglycaemia across the IDeg core phase
3a trials has previously been conducted and published. The aim of this
post hoc meta-analysis was to compare the rate of hypoglycaemia with
IDeg vs. insulin glargine U100 (IGlar) across the phase 3a trials including
all available trial extensions (n=4) plus one new trial and to confirm the
results from the previous pre-specified meta-analysis.
Materials and methods: The post hoc meta-analysis included two trials
in patients with type 1 diabetes (T1D) and six trials in patients with type 2
diabetes (T2D); IDeg: n=3454; IGlar U100: n=1709. Hypoglycaemia was
defined as rates of self-reported confirmed hypoglycaemia (BG <3.1
mmol/L [56 mg/dL] or severe hypoglycaemia requiring assistance) and
nocturnal (00:01-05:59 both incl.) confirmed hypoglycaemia. Rates were
analysed with a negative binomial regression model on patient level data.
Results: IDeg resulted in statistically significantly lower rates of con-
firmed and nocturnal confirmed hypoglycaemia vs. IGlar U100 in T2D,
and for nocturnal confirmed hypoglycaemia in T1D (Table). Analyses of
the maintenance period (from 16 weeks onwards), demonstrated more
pronounced benefits with IDeg vs. IGlar U100 in both T1D and T2D.
Conclusion: This post hoc meta-analysis confirms and extends the out-
comes of the previously published pre-specified meta-analysis. Even with
the inclusion of additional trial data for up to two years’ duration, the lower
rates of both overall (T2D) and nocturnal confirmed (T1D and T2D, re-
spectively) hypoglycaemia with IDeg vs. IGlar U100 are maintained.

Supported by: Novo Nordisk
Disclosure:A. Philis-Tsimikas: Employment/Consultancy; Lilly,
DexCom, Voluntis, Novo Nordisk, Sanofi. Grants; Merck, Novo,
Sanofi, Lilly, Amylin, AstraZeneca, Pfizer, Janssen, Genentech.
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Achieving FPG target without hypoglycaemia: a meta-analysis of
insulin degludec vs insulin glargine U100
L.F.Meneghini1, S.L. Atkin2, R. Jain3, C. Mathieu4, A. Philis-Tsimikas5,
L. Bardtrum6, D. Tutkunkardas6, B. Zinman7;
1University of Texas Southwestern Medical Center and Parkland Health
& Hospital System, Dallas, USA, 2Weill Cornell Medicine in Qatar,
Doha, Qatar, 3Aurora Health Care, Milwaukee, USA, 4UZ Leuven,
Belgium, 5Scripps Whittier Diabetes Institute, San Diego, USA, 6Novo
Nordisk, Søborg, Denmark, 7Mount Sinai Hospital, University of
Toronto, Canada.

Background and aims: Insulin degludec (IDeg) is a basal insulin with a
long and stable glucose-lowering effect and low day-to-day intra-patient

variability compared with insulin glargine U100 (IGlar). This meta-
analysis investigated the proportion of patients meeting the laboratory-
measured FPG target of <7.2 mmol/L (130 mg/dL), which is the recom-
mended pre-meal plasma glucose (PG) goal according to the 2015 ADA
Standards of Medical Care in Diabetes, as well as doing so without
experiencing nocturnal confirmed hypoglycaemia.
Materials and methods: The patients who reached the FPG target were
defined as those with a FPG level <7.2 mmol/L (130 mg/dL) at each visit
during the maintenance period. Nocturnal confirmed hypoglycaemia was
defined as any severe or confirmed (blood glucose (BG) <3.1 mmol/L [56
mg/dL]) self-monitored event occurring between 00:01 and 05:59, inclu-
sive. The maintenance period is defined as all visits from week 16 on-
wards. Patients (type 1 diabetes [T1D] or type 2 diabetes [T2D]) from
seven open-label, randomised, treat-to-target trials treated with either
IDeg (n=2501) or IGlar U100 (n=1256) were included.
Results: Use of IDeg resulted in significantly more patients reaching the
FPG target at each visit throughout the maintenance period, as well as
doing so without experiencing nocturnal confirmed hypoglycaemia, com-
pared with IGlar U100 (Figure). These results were similar across the
three patient populations: T1D, T2D previously insulin treated and T2D
insulin naïve.
Conclusion: In conclusion, more patients treated with IDeg can achieve
target FPG without experiencing nocturnal confirmed hypoglycaemia
compared with IGlar U100.

Supported by: Novo Nordisk
Disclosure:L.F. Meneghini: Employment/Consultancy; Novo Nordisk,
Sanofi Aventis.
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Patients with type 2 diabetes treated with IDegLira have a greater
chance of reaching glycaemic targets without hypoglycaemia and
weight gain than with insulin glargine U100 (IGlar U100)
I. Lingvay1, P.C. Norwood2, K. Begtrup3, I.H. Langbakke3, F.C. Pèrez
Manghi4;
1Endocrinology, University of Texas Southwestern Medical Center,
Dallas, 2Valley Research, Fresno, USA, 3Novo Nordisk A/S, Søborg,
Denmark, 4CINME, Buenos Aires, Argentina.

Background and aims: This post hoc analysis of DUAL V explored
whether patients achieving glycaemic targets (HbA1c <7% or a fasting
plasma glucose [FPG] target of <7.2 mmol/L) also achieved composite
endpoints relevant to diabetes management. The FPG target of 7.2
mmol/L was selected to better reflect the targets aimed for in clinical
practice versus the ambitious target used in DUALV. When considering
the DUAL V trial target of 4.0-5.0 mmol/L, IDegLira was superior to
IGlar U100 in HbA1c reduction, rate of confirmed hypoglycaemia and
weight change, all p<0.001.
Materials and methods: DUAL V was a 26 week open-label, treat-to-
target trial that randomised patients (n=557) with type 2 diabetes (T2D)
uncontrolled (HbA1c 7-10%) on IGlar U100 (20-50U) to either once-daily
insulin degludec/liraglutide (IDegLira; 16 dose steps initially) or contin-
ued IGlar U100 titration, both + metformin. The proportion of DUALV
patients achieving glycaemic targets without confirmed hypoglycaemia
(<3.1 mmol/L or requiring assistance) in the last 12 weeks of treatment
and/or weight gain from baseline to week 26 were analysed using a lo-
gistic regression model based on the full analysis set and last observation
carried forward-imputed data. The proportion of patients achieving
HbA1c targets were analysed across a range of baseline HbA1c categories.
Results: The odds of reaching a FPG target of <7.2 mmol/L or HbA1C

<7% without hypoglycaemia and/or weight gain are statistically signifi-
cantly higher for IDegLira vs IGlar U100 treated patients (Table). Across
baseline HbA1c groups (≤7.5, >7.5-≤8.5 and >8.5%) more patients
achieved HbA1c <7% (87% vs 66%; 76% vs 50%; 59% vs 31%),
HbA1c <7% with no hypoglycaemia (67% vs 45%; 55% vs 30%; 47%
vs 19%) and HbA1c <7% with no hypoglycaemia and no weight gain
(51% vs 25%; 39% vs 11%; 32% vs 5%) with IDegLira vs IGlar U100
(p<0.005 for all). Importantly, FPG and HbA1c were significantly reduced
at weeks 4, 8 and 12 with IDegLira vs IGlar U100 demonstrating better
glycaemic control with IDegLira shortly after transferring from IGlar
U100 to IDegLira.
Conclusion: This analysis suggests that the clinical advantages of
IDegLira over IGlar U100 in DUALV would also be observed in clinical
practice, at titration targets closer to a real world setting, allowing patients
to experience improvements in glycemic control without the detrimental
effects of hypoglycaemia or weight gain. A greater proportion of patients
achieved HbA1c <7% with IDegLira vs IGlar U100 regardless of baseline
HbA1c.

Clinical Trial Registration Number: NCT01952145
Supported by: Novo Nordisk
Disclosure: I. Lingvay: Employment/Consultancy; Advisory panel:
NovoNordisk – paid to UTSW, Board member: Janssen (Data
Monitoring Board), Research support: NovoNordisk, Merck/Pfizer, GI
Dynamics.
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Lower rate of hypoglycaemia with IDegLira vs insulin glargine re-
gardless of dosing time or hypoglycaemia definition in patients with
type 2 diabetes
P. Norwood1, R. Chen2, E. Jaeckel3, I. Lingvay4, H. Jarlov5, L.
Lehmann6, S. Heller7;
1Endocrinolgy, Valley Research, Fresno, USA, 2Endocrinology and
Metabolism, Concord Repatriation General Hospital, Concord,
Australia, 3Department of Gastroenterology, Hepatology and
Endocrinology, Hannover Medical School, Germany, 4Internal
Medicine/Endocrinology, UT Southwestern Medical Center, Dallas,
USA, 5Global Medical Affairs, IDegLira, Novo Nordisk A/S, 6Novo
Nordisk A/S, Søborg, Denmark, 7Academic Unit of Diabetes,
Endocrinology and Metabolism, University of Sheffield, UK.

Background and aims: In the DUALV trial, patients assigned to insulin
degludec/liraglutide (IDegLira) had greater HbA1c reduction (end of trial
[EOT] HbA1c 6.6 vs 7.1%) vs insulin glargine (100 units/mL [IGlar
U100]) with a significantly lower confirmed hypoglycaemia rate (original
definition: plasma glucose <3.1 mmol/L or unable to self-treat).
Materials and methods: This post hoc analysis investigated whether the
lower hypoglycaemia rate with IDegLira vs IGlar U100 was consistent
irrespective of dosing time (AM [00:00-11:59] or PM [12:00-23:59]) or
definition of hypoglycaemia used (overall/nocturnal confirmed,
with/without symptoms, ADA documented symptomatic).
Results: Hypoglycaemia rates (episodes per patient-year of exposure
[PYE], based on the original definition) were significantly lower with
IDegLira vs IGlar U100, whether both were dosed at AM or PM, for
confirmed hypoglycaemia (AM: 2.18 vs 6.86 PYE, rate ratio 0.34 [95%
CI 0.15; 0.74], p=0.006; PM: 2.26 vs 4.59 PYE, rate ratio 0.46 [95% CI
0.31; 0.68], p<0.001) and for nocturnal confirmed hypoglycaemia (AM:
0.22 vs 1.67 PYE, rate ratio 0.15 [95%CI 0.05; 0.45], p<0.001; PM: 0.23
vs 1.12 PYE, rate ratio 0.18 [95% CI 0.09; 0.37], p<0.001). The rate of
hypoglycaemia was significantly lower for IDegLira vs IGlar U100 for
confirmed (2.23 vs 5.05 PYE), confirmed symptomatic (1.56 vs 3.75
PYE) and ADA documented symptomatic (8.03 vs 15.63 PYE)
(Figure). Nocturnal hypoglycaemia rates were significantly lower (62-
84%) for IDegLira vs IGlar U100 across the different definitions used.
Conclusion: In conclusion, despite a lower EOT HbA1c, the
hypoglycaemia rate is lower with IDegLira vs IGlar U100, regardless of
dosing time or hypoglycaemia definition.
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Cost of severe hypoglycaemia among patients with type 2 diabetes in
UK, by treatment regimens
Y. Tang1, T. Holbrook2, J. Williams1, R. Das3, R. Shankar1, J. Chen1, K.
Tunceli1, L. Radican1, J. Piercy2;
1Merck &Co., Inc., Kenilworth, USA, 2Adelphi RealWorld, Manchester,
3MSD Ltd, Hoddesdon, UK.

Background and aims: Hypoglycemia (hypo) in patients with dia-
betes can be induced by many factors including certain medica-
tions, notably insulins and sulfonylureas. We assess the real world
impact of specific treatment combinations on severe hypo events
(requiring hospitalization) and related secondary care cost to UK
healthcare system.
Materials and methods: A retrospective cohort design was used
with Clinical Practice Research Datalink with linked hospital ad-
mission data during 2008-2013. Patients were identified based on
type 2 diabetes (T2D) clinical diagnosis and/or therapeutic history
and assigned to mutually exclusive subgroups based on treatment
regimen at index date (first prescription for an antihyperglycemic
agent). Outcomes were count and cost of hospital admissions with
a hypo-related diagnosis code.
Results:We identified 110,206 T2D patients, mean age 64.9, mean
time since diagnosis 5.4 years, mean HbA1c at index 7.4%; 439
hypo admissions were observed over a 128,060 person-years of
treatment. The table shows crude event rates of hospitalizations /
1,000 person-years. Mean cost / admission was £2,045; mean
length of stay 7.3 days.
Conclusion: The rates of severe hypo events vary substantially between
alternative regimens, with the highest rates and costs in SU or insulin-
based regimens. This highlights a potential unmet need in avoidable hypo
events and costs.

Supported by: Grant support from Merck & Co., Inc.
Disclosure:Y. Tang: Employment/Consultancy; Merck.
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Development of a protocol to allow commercial pilots with insulin-
treated diabetes to fly
S. Mitchell1, J. Vening1, J. Montague1, B. Frier2, S. Heller3, K. Shaw4,
D.L. Russell-Jones5;
1UK Civil Aviation Authority, Gatwick, 2University of Edinburgh,
3University of Sheffield, 4Queen Alexandria Hospital, Portsmouth,
5University Of Surrey, Guildford, UK.

Background and aims: In 2012, the UKCivil Aviation Authority (CAA)
decided to issue Class 1 medical certificates to commercial pilots with
insulin-treated diabetes, subject to strict criteria. The development and
implementation of the protocol is described.
Materials and methods: An expert CAA committee that included
diabetes specialists with clinical expertise of hypoglycaemia and
experience of developing guidelines for safe driving, reviewed sci-
entific publications and recommended relevant practical assessments
e.g. measuring blood glucose on the flight deck, that were undertak-
en. A protocol for assessment, oversight and pre- and in-flight glu-
cose monitoring was devised.
Results: Pilots with insulin-treated diabetes who apply for medical cer-
tification under the protocol are assessed individually. Essential infor-
mation includes a detailed medical report from their specialist, biochem-
ical profiles and complete cardiological and ophthalmological assess-
ment. Applicants are examined to identify diabetes complications.
Evaluation of hypoglycaemia awareness is undertaken, including
glycaemic threshold for symptoms, Gold score measurement and de-
tailed assessment of glucose monitoring records including frequency of
out of range results. If all is acceptable and the applicant has practised
the operational aspects, a flight test is performed with an flight examiner
to assess ability to carry out the pre-flight briefing, in-flight testing, and
knowledge of the actions to be taken. A commercial pilot has to fly as
part of a multi-pilot crew. The Blood glucose monitoring protocol com-
prises: (a) before flight/duty - testing at least 1 hour before reporting for
duty or at least 2 hours before flying (this allows satisfactory glycaemic
control to be confirmed or notification of unfitness); - less than 30
minutes before take-off. (b) in-flight blood glucose testing - at least
every hour while flying; - within 30 minutes of anticipated landing
time; - If any hypoglycaemia symptoms are experienced. Blood testing
must employ an ISO 9000 certified device and a spare must be carried.
All commercial pilots must brief their co-pilot, and ensure the co-pilot
cross-checks their blood glucose result and that it is recorded on the
flight voice recorder. Pilots who have to correct a high or low reading
should document the action taken. The ‘acceptable’ range is defined as
5.0 to 15.0mmol/l. If testing reveals a value in the caution ranges of 4.0-
5.0 and 15.0-20.0 mmol/l then corrective action is required. If the level
is <4.0 or >20mmol/l then ‘pilot-flying’ duties should be passed to the
co-pilot while corrective action is taken. Any incapacitating symptoms
as a result of low/high blood glucose should be managed as for any
other incapacitating event. Commercial pilots are re-assessed by an
independent specialist appointed by the CAA every 6 months. All home
monitoring records are reviewed with verification of all pre- and in-
flight glucose levels.
Conclusion: The programme, protocol and assessment are practical and
their introduction represents a means of allowing insulin-treated pilots to
perform complex occupational duties with very low risk. The longer term
safety of this policy is being monitored prospectively by the UK and
Republic of Ireland to evaluate its suitability for extension to other
European countries.
Disclosure:S. Mitchell: Employment/Consultancy; I am employed by
the UK civil Aviation Authority.
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Living with one’s spouse reduces the risks of overweight status and
metabolic syndrome among patients with type 2 diabetes: a cross-
sectional study
Y. Kondo1, S. Satoh2, Y. Terauchi1;
1Endocrinology and Metabolism, Yokohama City University Graduate
School of Medicine, 2Endocrinology and Metabolism, Chigasaki
Municipal Hospital, Kanagawa, Japan.

Background and aims: Among patients with type 2 diabetes (T2D),
overweight status increases insulin resistance and exacerbates glycemic
control, and metabolic syndrome increases the risk of cardiovascular dis-
ease. Unfortunately, it is quite difficult to manage body weight in patients
with T2D. Several studies have revealed that living with one’s spouse
improves glycemic control, although the effects of living with one’s spouse
on overweight status and metabolic syndrome are unclear. Therefore, this
study aimed to assess the effects of living with one’s spouse on overweight
status and metabolic syndrome among patients with T2D.
Materials and methods: We performed a cross-sectional study of pa-
tients with T2D (June 2010 to March 2016), and assessed marital status
and metabolic syndrome-related information using a medical chart re-
view. The participants’ body mass indexes (BMI) and body fat masses
were assessed using a bioelectrical impedance body composition analyzer
(InBody720, InBody, Korea). Univariate and multivariate logistic regres-
sion analyses were performed to determine the association of marital
status with overweight status (BMI ≥ 25.0 kg/m2) and metabolic syn-
drome. Metabolic syndrome was diagnosed according to International
Diabetes Federation Worldwide Definition of Metabolic Syndrome.
Results: After the screening, we evaluated 270 consecutive patients with
T2D, who included 180 married patients who were living with their spouse
(67%) and 90 single patients (33%). Compared to the single group, the
married group exhibited a significantly lower BMI (24.5 ± 4.7 kg/m2 vs.
26.5 ± 5.5 kg/m2, p = 0.003), lower HbA1c levels (7.0 ± 1.3% vs. 7.3 ±
1.2%, p = 0.04), a lower body fat mass (18.9 ± 9.1 kg vs. 23.5 ± 12.1 kg, p =
0.002), and a lower rate of metabolic syndrome (54% vs. 68%, p = 0.03). In
the univariate logistic regression analysis, the married group exhibited a
risk reduction of 56% for being overweight (unadjusted odds ratio [OR]:
0.44, 95% confidence interval [CI]: 0.26 to 0.75, p = 0.003). In the multi-
variate logistic regression analysis, the married group exhibited a risk re-
duction of 50% for being overweight, after adjusting for age, sex, diabetes
duration, beta-cell function (as assessed using the C-peptide index), insulin
use, and exercise habits (adjusted OR: 0.50, 95% CI: 0.28 to 0.87, p =
0.01). Among men, living with one’s spouse reduced the risk of metabolic
syndrome by 58% (adjusted OR: 0.42, 95% CI: 0.18 to 0.95, p = 0.04),
although no significant risk reduction was observed among women who
lived with their spouse (adjusted OR: 1.32, 95%CI: 0.51 to 3.39, p = 0.56).
Conclusion: In this cross-sectional study, being married and living with
one’s spouse reduced the risk of being overweight by approximately 50%
among patients with T2D. Men who were married and lived with their
spouse also exhibited a risk reduction of 58% for metabolic syndrome. In
contrast, being single was a risk factor for overweight status and metabol-
ic syndrome, especially among male patients. These findings suggest that
social supportive care is needed to help single patients with T2D manage
their body weight.
Disclosure:Y. Kondo: None.
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Personalised diabetes care: from diabetes monitoring to putting dia-
betes in a patient's context
H.A. van Vugt1, I. de Weerdt2, E.J.P. de Koning3, G.E.H. Rutten1;
1General Practice, Julius Center UMC, Utrecht, 2Dutch Diabetes
Federation, Amersfoort, 3LUMC, Leiden, Netherlands.

Background and aims: Treatment of diabetes is shifting from ‘disease
management’ to ‘personalised care’. Guidelines advise to integrate
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patient’s preferences, needs and possibilities of self-management into dai-
ly diabetes care. However, such a policy requires a new approach of
patients. In close collaboration with patients and diabetes care providers
the Dutch Diabetes Federation developed a conversation model for gen-
eral practitioners (GPs) and endocrinologists. Themodel contains system-
atically discussing not only health related factors such as HbA1c, but also
personal factors such as quality of life, diabetes knowledge and skills for
self-management, illness perceptions, social context etc. It consists of four
steps; discussing these factors, setting goals, assessing treatment options
and finally making a shared decision about treatment and care. We intend
to implement it nation-wide. Here we present the results of the pilot study
about the usefulness and applicability of the conversation model.
Materials andmethods: Twenty-five GPs were trained during 2x2 hours
to use the conversation model in practice. They applied it during a pa-
tient’s annual diabetes check-up of 20 minutes. Patients received infor-
mation about the new conversation and were recommended to prepare the
following four questions before visiting the GP; do you have health prob-
lems?, do you want to solve your health problems?, how do you want to
do that? what kind of support do you need? GPs and patients filled out a
(online) questionnaire after the conversation. GPs about shared decision
making, and usefulness and applicability of the model. Patients about
shared decision making and satisfaction about the conversation.
Results: From November 2015 till February 2016, 157 patients with
diabetes type 2 were included. GPs reported that 66% of the conversations
took no more than 25 minutes. The majority of the patients spoke more
than 50% of the consultation time (66%). In 60%, the conversation model
was largely / completely applicable. In 82% the model supported GPs to
gain insight into the patient’s personal factors. In eight out of ten patients,
the GP and patient made shared decisions about goals and treatment.Most
of the patients prepared the conversation with their GP (77%). Patients
reported that they set goals together with their GP (95%), and were suf-
ficiently informed about the treatment options (92%) and the treatment
related pros and cons (88%). Half of the patients feel more involved in
making treatment decisions than before (53%). Almost all patients report-
ed that they made a good to excellent treatment choice (96%). Patients
gave a 8.8 (mean, range 7-10) for the conversation with their GP and 57%
experienced the conversation with their GP more pleasant than before.
Conclusion: Personalised approach according to our conversation model
seems feasible in daily diabetes care. Where the usual annual check-up
has a medical focus, the annual conversation has a more integrated ap-
proach. Such an integrated approach seems promising.
Supported by: Innovatiefonds Zorgverzekeraars and Diabetes Fonds
Disclosure:H.A. van Vugt: None.
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Delays in treatment intensification with oral anti-diabetics impact
incidence of complications of type 2 diabetes: an individual patient
simulation study
J.Mukherjee1, H. Folse2, A.Ward2, R. Pelkey2, T. Dinh2, J. Sheehan3, L.
Qin4, P. Hunt2, J. Kim4;
1Bristol-Myers Squibb, Wallingford, 2Evidera, Bethesda, 3AstraZeneca,
Fort Washington, 4AstraZeneca, Gaithersburg, USA.

Background and aims: Despite guideline recommendations, many pa-
tients whose HbA1c remains above target while on oral antidiabetes drugs
(OADs) fail to have their treatment intensified. This study uses the
Archimedes Model® to estimate the consequences of a delay in treatment
intensification with OADs on glycemic control and long term outcomes in
patients with type 2 diabetes. The simulated cohort and projections for
times to intensification were derived from real world management ob-
served in a recent US retrospective claims study.
Materials andmethods: The ArchimedesModel® is a detailed computer
model of human physiology, disease progression, and healthcare delivery.
This model was used to simulate outcomes over 20 years for alternative
treatment intensification scenarios. A cohort of 600,000 individual

hypothetical patients with HbA1c ≥ 8% on metformin (monotherapy or
combination therapy) and no history of insulin or glucagon-like peptide-1
receptor agonist use was created based on real world data observed in a
recent US retrospective claims study. The cohort included three strata
based on the number of OADs taken at baseline (1, 2, or 3+), and the
intensification sequence was assumed to be add on sulfonylurea,
dipeptidyl peptidase-4 inhibitor, and thiazolidinedione. The intensifica-
tion scenarios included either no delay (per guidelines), or delay based
on the time to intensification observed for 1 year in the retrospective
claims study, and a gamma distribution fit to these data to extrapolate
over subsequent years. The delay scenario was composed of delaying
<6 months, 6 to 12 months, and >12 months; results for these subgroups
were pooled using a weighted average based on the size of each subgroup.
Results: At baseline, the cohort mean HbA1c was 9.1%, mean age 57
years, and 60% were male. At 1 year, HbA1c was 6.8% for patients
intensifying without delay, and 8.2% for patients delaying intensification.
Projected cumulative 5 year risk and % change with no delay vs. delayed
intensification are summarized in Table 1. At 5 years, the risk of major
adverse cardiac event (MACE) (defined as stroke, myocardial infarction,
or CHD death) for no delay vs. delay was reduced by 18.0%. For no delay
vs. delays of <6 months, 6 to 12 months, or >12 months, 5 year risk of
MACE was reduced by 3.2%, 12.7%, and 26.8%, respectively. Severe
hypoglycemia 5 year risks were, however, increased from 12.9% for delay
to 19.0% for no delay (47.8% change). At 20 years, the results had similar
trends as at 5 years.
Conclusion: Intensifying OAD therapy at guideline-recommended time
intervals led to greater reductions in HbA1c, a lower risk of complica-
tions, but a higher risk of hypoglycemia than delaying intensification.
These results highlight the potential impact of avoiding delays in prescrib-
ing combination therapy and timely treatment intensification on long term
outcomes.

Disclosure: J. Mukherjee: Employment/Consultancy; Bristol-Myers
Squibb.
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Suboptimal glycaemic control in patients with type 2 diabetes: retro-
spective data from 22,272 individuals
A. Nicolucci1, B. Charbonnel2, M.B. Gomes3, K. Khunti4, M.
Kosiborod5, S. Pocock6, M.V. Shestakova7, P. Fenici8, N. Hammar9, K.
Hashigami10, J. Hiller11, M. Lillie11, G. Macaraeg12, J. Medina13, L. Ji14;
1CORESEARCH, Center for Outcomes Research and Clinical
Epidemiology, Pescara, Italy, 2University of Nantes, France, 3Rio de
Janeiro State University, Brazil, 4University of Leicester, UK, 5Saint
Luke's Mid America Heart Institute, Kansas City, USA, 6London
School of Hygiene and Tropical Medicine, PescaraLondon, UK,
7Endocrinology Research Center, Moscow, Russian Federation,
8AstraZeneca, Cambridge, UK, 9AstraZeneca, Mölndal, Sweden,
10AstraZeneca, Tokyo, Japan, 11IMS Health, London, UK,
12AstraZeneca, Wilmington, USA, 13AstraZeneca, Madrid, Spain,
14Diabetes Center, Peking University People's Hospital, Beijing, China.

Background and aims: Despite clinical guideline recommendations,
glycaemic control in patients with type 2 diabetes remains suboptimal.
Understanding treatment patterns and associated outcomes is crucial to
address this issue.
Materials and methods: As part of the DISCOVER programme, a ret-
rospective cohort study was conducted using data from electronic medical
records in Canada, France, Germany and the UK. Patients with type 2
diabetes initiating second-line antidiabetic therapy (baseline) and with ≥ 6
months of follow-up were assessed for their characteristics and response
to treatment.
Results:We identified 22 272 patients who initiated a second-line therapy
(add-on therapy or switch from one therapy to another) from February
2011 to April 2014. Table 1 shows median HbA1c levels for patients who
remained on second-line treatment for ≥ 6 months; overall 44.6%
achieved HbA1c < 7.0% at 6 months. The most frequently used second-
line treatments were dipeptidyl peptidase-4 (DPP4) inhibitors or
sulphonylureas, with metformin. The proportion of patients achieving
HbA1c < 7.0% was slightly higher with the former (45.4%) than with
the latter (41.0%).
Conclusion: Although all assessed therapies were associated with a de-
crease in median HbA1c at 6 months, more than 50% of patients still had
HbA1c levels ≥ 7.0%. The 3-year follow-up period of the DISCOVER
study will provide valuable data on longer-term glycaemic control.

Clinical Trial Registration Number: NCT02322762, NCT02226822
Supported by: AstraZeneca
Disclosure:A. Nicolucci: Grants; Novo Nordisk, Artsana. Honorarium;
AstraZeneca, Novo Nordisk, Sanofi-Aventis.
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Differences in persistence by class of oral therapy for the treatment of
type 2 diabetes
A.P.McGovern1,W. Hinton1, B.H. Curtis2, K. van Brunt3, S. Calderara4,
S. de Lusignan1;
1Department of Clinical and Experimental Medicine, University of
Surrey, Guildford, UK, 2Lilly Corporate Centre, Eli Lilly and Company,
Indianapolis, USA, 3Eli Lilly and Company, Windlesham, Surrey, UK,
4Eli Lilly and Company, Geneva, Switzerland.

Background and aims:Higher rates of adherence and persistence to anti-
hyperglycaemic medications among patients with type 2 diabetes
(T2DM) are associated with improved glycaemic control, reduced cardio-
vascular events and mortality, and reduced costs. Sub-optimal adherence
is a significant problem for those managing and living with T2DM, with
rates routinely reported as ranging between 60-80% depending on the
medication class, patient population, and environment. While adherence
is acknowledged as a multi-factorial predicament, medication factors are
an important dimension. We compared medication persistence across all
commonly used non-insulin medication classes used for treatment of type
2 diabetes.
Materials and methods: We performed a retrospective cohort analysis
using a primary care based population (Royal College of General
Practitioners Research and Surveillance Centre cohort). We identified
prescriptions for all medication classes utilised by people with T2DM
between 1st January 2004 and 31st July 2015. We compared crude me-
dian, first time, persistence across each class with non-persistence defined
as prescription gap of ≥ 90 days. We also compared non-persistence
between classes, adjusted for known confounders of adherence, using
Cox regression. Confounders included: age, gender, ethnicity, socioeco-
nomic status, alcohol use, smoking status, glycaemic control, duration of
diabetes, diabetes complications, comorbidities, number of previous and
concurrent diabetes medications. The analysis was performed using R
version 3.2.3.
Results: From 58,717 people with T2DM and a median duration of fol-
low up, since diagnosis of T2DM, of 6.75 (IQR 7.58) years we identified
78,524 prescriptions for newmedications. Metformin and sulphonylureas
were the most commonly initiated and had the longest crude median
persistence of 2.78 (95% CI 2.72-2.85) years and 2.16 (2.09-2.24) years,
respectively. Early data for sodium glucose co-transporter-2 (SGLT2)
inhibitors show good persistence however median rates had not yet been
reached. In regression models shorter persistence was associated with
younger age, non-white ethnicity, extremes of HbA1c, peripheral neurop-
athy, renal disease, dementia, depression, heart failure, and a higher num-
ber previous diabetes medications. Longer persistence was associated
with hypertension, and a higher number of concurrent diabetes medica-
tions. After adjusting for confounders, non-persistence with SGLT2 in-
hibitors was similar to metformin (HR 1.06; 95% CI 0.93-1.20). All other
classes had higher non-persistence rates: sulphonylureas (HR 1.23; 1.20-
1.25), dipeptidyl peptidase-4 inhibitors (HR 1.50; 1.45-1.55),
thiazolidinediones (HR 1.61; 1.55-1.67), meglitinides (HR 1.93; 1.75-
2.13), alpha-glucosidase inhibitors (HR 1.83; 1.60-2.10).
Conclusion: There is considerable variability in persistence between
medication classes after adjusting for important confounders. These data
will help facilitate proficient medication selection from the vast array of
therapies currently available. We plan further work to understand the
factors underlying these differences including a qualitative analysis of
behavioural and attitudinal factors not available from electronic records.
Supported by: Eli Lilly and Company
Disclosure:A.P. McGovern: Grants; Eli Lilly.
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Clinical practice and outcomes versus clinical guidelines: a real-
world perspective on the updated NICE guidelines
V. Foos1, J. Gordon2, M. Evans3, P.M. Paldánius4, P. McEwan2;
1IMS Health, Dueren, Germany, 2Health Economics and Outcomes
Research Ltd, 3University Hospital Llandough, Cardiff, UK, 4Novartis
Pharma AG, Basel, Switzerland.

Background and aims: Clinical guidelines, such as those set by The
National Institute for Health and Care Excellence (NICE) in the UK, set
out a structure for the management of type 2 diabetes mellitus (T2DM) at
the European level, particularly from the health economics perspective.
However, guidelines developed using indirect treatment estimates from
randomised clinical trials may provide misleading perspectives on the
relationship between baseline haemoglobin A1c (HbA1c) and expected
therapy-related changes in HbA1c in patients with T2DM.
Materials and methods: Using patient-level data (PLD) from the EDGE
study (Effectiveness of Diabetes with vildaGliptin and vildagliptin/
mEtformin), a prospective, 1-year, worldwide, ‘real-life’, and the recently
published NICE clinical guidelines for the management of T2DM, we
contrasted guideline vs. real-world (EDGE) derived estimates of HbA1c
change at 1-year for metformin+sulphonylurea (Met+SU) compared with
metformin+vildagliptin (Met+Vilda) in patients inadequately controlled
on metformin. Multivariate analysis of EDGE PLD provided baseline
HbA1c adjusted 1-year changes in HbA1c; these were contrasted with
the guideline-developed equations for adjusted HbA1c treatment changes.
The two approaches were assessed with respect to expected lifetime inci-
dence of T2DM-related vascular complications, expressed as changes in
patient life expectancy (LE) and quality-adjusted life expectancy (QALE)
using the CORE diabetes model.
Results: Based on the EDGE data, the estimated change in HbA1c at 1-
year for Met+Vilda and Met+SU was −1.33% and −1.05%, respectively
(delta: −0.28%). Applying the guideline equations, estimates for Met+
Vilda and Met+SU were −0.95% and −0.99%, respectively (delta:
0.04%). These alternative predictions of change in HbA1c translated to
a difference in the predicted change in QALE of 0.10 years between arms
(Met+Vilda vs. Met+SU: 0.41 vs. 0.31 years) based on the EDGE data,
compared with 0.01 years (Met+Vilda vs. Met+SU: 0.31 vs. 0.30 years)
for the guidelines-based analysis; a similar relationship was observed for
LE. Gains in LE and QALE favouring Met+Vilda were driven by lower
cumulative incidence of major microvascular and cardiovascular
complications.
Conclusion: Analysis of the real-world data suggests that current NICE
guidelines for the management of T2DMmight underestimate the HbA1c
lowering potential and health gains ofMet+Vilda comparedwithMet+SU
in routine clinical practice.

Supported by: Novartis
Disclousre:V. Foos: None.

900
Type 2 diabetes-related chronic complications` development
prediction
M. Monteiro-Soares, Centro Hospitalar Vila Nova de Gaia / Espinho
Diabetic Foot Clinic, Aquae Flaviae Family Health Unit (USF), M.
Dinis-Ribeiro;
CIDES / CINTESIS, FMUP, Porto, Portugal.

Background and aims: It has been considered that individuals with type
2 Diabetes mellitus (T2DM) should be stratified by their risk of develop-
ing T2DM-related chronic complications. We aimed at proposing a clin-
ical prediction rule (CPR) to predict the occurrence of these complications
and improve the identification of subjects that should be followed in
primary care institutions or hospitals.
Materials and methods: A prospective cohort of 600 subjects with
T2DM [51% male, 35% using insulin, mean age of 65 (±11) years, dia-
betes duration of 13 (±10) years, T2DM onset on average at 52 (±13)
years and body mass index (BMI) of 29 (±5)] undergoing diabetic foot
screening in a public Hospital and a Family Health Unit were consecu-
tively included. Several clinical variables were collected at the first ap-
pointment and analysed to predict the presence of each, none and of ≥ 4
out of the 6 most common T2DM-related chronic complications’ history
[namely, retinopathy, nephropathy, cerebrovascular, myocardial infarc-
tion, peripheral neuropathy (DPN) and vascular disease (PVD)]. Data
concerning autonomic neuropathy and metabolic complications were
not collected. The predictive models were created using logistic regres-
sion with a backward-stepwise approach.We have transformed our model
into a more easy to apply rule by multiplying each logistic regression
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coefficient by 28 and rounding to the nearest integer. CPRs accuracy were
assessed through the area under the receiver operating characteristic curve
(AUC).
Results: At 10 years of T2DM duration less than 1% of the subjects had
>3 complications, being DPN the most common (33%). The remaining
had a prevalence below 7%. Subjects followed in the Hospital had a
higher number of complications (p<0.001). Variables associated with ret-
inopathy were age, living alone, physical autonomy, T2DM onset age,
insulin use and previous diabetic foot ulcer (DFU); with nephropathy
were physical autonomy and T2DM for more than 10 years; with stroke
were physical autonomy, T2DM for more than 10 years, glycated
haemoglobin, hypertension and BMI; with myocardial infarction were
male gender, physical autonomy and insulin use; with DPN were age,
physical autonomy, T2DM onset age and previous DFU; and with PVD
were T2DM for more than 10 years and previous DFU.We propose, to be
applied in the primary care setting, the following CPR for the estimation
of the probability of not having any complication: 105 - 3*(age in years) -
27*(limited physical autonomy) - 13*(insulin use) + 2 (T2DM onset age
in years) - 60*(DFU history). This CPR presented an AUC of 0.81 [95%
confidence interval (CI) 0.78-0.85]. For the tertiary setting, we propose
the following CPR for the estimation of the probability of having ≥ 4
T2DM-related chronic complications: -41 + 62*(limited physical auton-
omy) - 2*(T2DM onset age in years). This CPR presented an AUC of
0.83 (95% CI 0.76-0.91).
Conclusion: Several CPR have been proposed for the prediction of a
specific diabetes-related complication (most commonly cardiovascular
disease, coronary heart disease or retinopathy). We proposed, for the first
time, CPRs to identify subjects that should be followed more thoroughly
in an Hospital (CPR for ≥ 4 complications) and those that can be less
frequently followed in the primary care setting (CPR for no complica-
tions). Biochemical and genotypic characteristics should be studied in
order to improve the proposed CPR discrimination and external validation
should be conducted.
Supported by: FCT SFRH/BD/86201/2
Disclosure:M. Monteiro-Soares: Grants; Matilde Monteiro-Soares was
funded by “Fundação para a Ciência e Tecnologia (FCT)”, Portugal
(Grant SFRH/BD/86201/2).
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Quantifying the health economic value associated with levels of
glycaemic control, weight change and hypoglycaemia in type 1
diabetes
H. Bennett1, P. McEwan1,2, J. Priaulx3, K. Bergenheim4;
1Health Economics & Outcomes Research Ltd, Cardiff, 2School of
Human & Health Sciences, Swansea University, 3Global Health
Economics & Outcomes Research, AstraZeneca, Cambridge, UK,
4Global Health Economics & Outcomes Research, AstraZeneca,
Molndal, Sweden.

Background and aims: Therapeutic guidelines advocate the use of
patient-optimised management strategies and individualised targets for
the management of type 1 diabetes mellitus (T1DM). Therapy-related con-
sequences of treatment, such as weight gain and hypoglycaemia are known
to act as a potential barrier to attaining optimal glycaemic control. We
therefore sought to ascertain the respective contribution of hypoglycaemia,
weight change and improved blood glucose control on predicted life ex-
pectancy and quality-adjusted life years (QALYs) in T1DM subjects.
Materials and methods: This study used the Cardiff T1DM model with
microvascular disease progression rates derived from DCCT and EDIC
and cardiovascular event rates from the Swedish National Diabetes
Registry to predict outcomes associated with various ages, levels of glu-
cose control, weight and rates of hypoglycaemia.
Results: Mean life expectancy predicted was 63.6 years. Achieving
and maintaining a 1% reduction in HbA1c was associated with an
estimated gain of 1.37 QALYs per patient. Changes in weight
(±3kg) and hypoglycaemia frequency (±30%) produced a combined
QALY gain of ±0.59 (70% attributable to weight change). HbA1c
reductions resulted in larger QALY benefits among younger patients
with high baseline HbA1c; for a 30-year old patient, 1.48 QALYs
were gained for 9% versus 10% HbA1c, and 0.99 QALYs were
gained for 7% versus 6% HbA1c. For a 50-year old 1.01 QALYs
were gained for 9% versus 10% HbA1c, and 0.61 QALYs were
gained for 7% versus 6% HbA1c.
Conclusion: This analysis quantifies the QALY improvements associated
improved glycaemia control in subjects with T1DM, and highlights that
the beneficial effects of improved glycaemic control on QALYs may be
partially offset by characteristic treatment-specific adverse effects, such as
weight gain and hypoglycaemia.
Disclosure:H. Bennett: Employment/Consultancy; HB and PM acted as
consultants for AstraZeneca; JP and KB are employees of AstraZeneca.
Grants; This study was funded by an unrestricted research grant from
AstraZeneca.

902
Health economic impact of hypoglycaemia among 7,289 insulin-
treated patients with diabetes: results from an international survey
in 9 countries
S.Y. Goh1, S. Abusnana2, R. Emral3, R. Mirasol4, A. Murphy5, F.
Pathan6, A. Rudijanto7, V. Chan8, A. Jain8, C.A. Yepes Cortés9;
1Singapore General Hospital, Singapore, 2Rashid Centre for Diabetes and
Research, Al Jurf-Ajman, United Arab Emirates, 3Ankara University,
Turkey, 4St. Luke’s Medical Center, Quezon City, Philippines,
5Sunward Park Medical Centre, Boksburg, South Africa, 6BIRDEM
Hospital, Dhaka, Bangladesh, 7Brawijaya University, Malang,
Philippines, 8Novo Nordisk, Zurich, Switzerland, 9Hospital
Universitario Clínica San Rafael, Bogotá, Colombia.

Background and aims: Hypoglycaemia is a key consideration in the
individualisation of treatment in patients with diabetes. However, because
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observational studies are predominately conducted in Western countries
and are limited in number and consistency of design, actual
hypoglycaemia rates in clinical practice, and their socio-economic impact,
remain unclear for many countries.
Materials and methods: The International Operations (IO)
Hypoglycaemia Assessment Tool (HAT) study is a non-intervention-
al, real-world, observational study of self-reported (using self-
assessment questionnaires) hypoglycaemic events in Bangladesh,
Colombia, Egypt, Indonesia, the Philippines, Singapore, South
Africa, Turkey and the UAE among 7,289 patients with insulin-
treated type 1 (T1D) and type 2 diabetes (T2D). This abstract reports
the health economic (HE) implications, including direct and indirect
costs, of hypoglycaemic episodes occurring in the 6-month retro-
spective and 4-week prospective periods of IO HAT.
Results: Baseline characteristics are shown in Figure 1. Rates of any
hypoglycaemia (per patient, per month) were 4.8 and 6.9 in patients
with T1D and 1.6 and 2.4 in those with T2D during the retro- and
prospective periods, respectively. For both patients with T1D or
T2D, reporting of any and severe hypoglycaemic events were sig-
nificantly higher (p<0.001) in the prospective period, whereas that
of nocturnal hypoglycaemic events was significantly higher
(p<0.001) in the retrospective period. The most common direct im-
pact of hypoglycaemia was increased blood glucose monitoring
which occurred in 43.8% (T1D) and 20.0% (T2D) of patients in
the 4-week prospective period. Other impacts (in patients with
T1D and T2D) included telephone contacts with a health care team
member (6.4 and 5.9%, respectively), additional clinic appointments
(5.8 and 4.3%) and post-hypoglycaemic event hospital admissions
(3.0 and 1.7%). Indirect impacts of hypoglycaemia included reduced
work/study punctuality (arriving late or leaving early) in patients
with T1D (11.5 and 9.4%) and T2D (3.5 and 3.7%). In addition,
some reported absence from their workplace or studies (T1D 6.3%;
T2D 3.5%).
Conclusion:Hypoglycaemia is a major concern in diabetes treatment
and is not just a barrier to reaching appropriate glycaemic targets,
but also increases HE costs. This study details both direct and indi-
rect HE impacts (to healthcare, employers or patients) of
hypoglycaemic episodes in patients with T1D or T2D across non-
Western countries.

Clinical Trial Registration Number: NCT02306681
Supported by: Novo Nordisk
Disclosure: S.Y. Goh: Employment/Consultancy; Novo Nordisk,
Boehringer-Ingelheim, Sanofi, MSD.

903
Validating prescribing choice in older patients with type 2 diabetes:
an economic analysis of patient outcomes based on real world data
J. Gordon1, P. McEwan1, M. Evans2, J. Puelles3, A. Sinclair3;
1Health Economics and Outcomes Research Ltd., 2Llandough Hospital,
Cardiff, 3Takeda Development Centre Europe Ltd., London, UK.

Background and aims: Prescribing for type 2 diabetes (T2D) should
take into account estimates of economic value associated with alternative
approaches to glycaemic control.
Materials and methods: Using the CORE Diabetes Model, a cost-
effectiveness analysis (UK perspective) evaluated intra-group changes
in patient risk factor profiles associated with escalation to second-line
treatment based on retrospective data from the UK Clinical Practice
Research Datalink (CPRD) in patients with T2D ≥ 65 years. Lifetime
costs and quality-adjusted life years (QALYs) were estimated for: metfor-
min (M) [control] and M + sulfonylurea (SU), dipeptidyl peptidase-4
inhibitor (DPP4) or thiazolidinediones (TZD) [treatment arms]. Costs
and utilities (discounted at 3.5% annually) were sourced from the
literature.
Results: At baseline, patients (n = 6,619) were approximately 72 years,
with diabetes duration 6-7 years, weight of 86-90kg andHbA1c of 8%. At
year 1, vs baseline, weight increased with M+SU and M+TZD (0.60 and
1.28kg, respectively); weight decreased for M+DPP4 (-1.21kg). M+SU,
M+DPP4 andM+TZDwere associated with HbA1c changes of -1.02%, -
0.76% and -0.57%, respectively. M+DPP4was associated with the largest
QALY gain (control vs treatment: 5.48 vs 5.61; delta: 0.13) and a
cost/QALY estimate of £21,318. M+SU was associated with a relatively
small incremental cost (control vs treatment: £19,228 vs £19,507; delta:
£279) and QALY gain (control vs treatment: 5.34 vs 5.36, delta: 0.02) and
a cost/QALY of £17,640. M+TZD was cost-saving and associated with
QALY gains, as small incremental treatment costs were offset by savings
and benefits from complications avoided. The probability that M+DPP4,
M+SU and M+TZD following M was cost-effective, at a willingness to
pay threshed of £30,000, was 61%, 54% and 74%, respectively.
Conclusion: Patients prescribed a DPP4, SU or TZD following M were
associated with health gains and economic analysis confirmed the cost-
effectiveness of these prescribing decisions.
Supported by: Takeda Development Centre Europe Ltd.
Disclosure: J. Gordon:Grants; Takeda Development Centre Europe Ltd.

904
Correlates of absenteeism and productivity at work among adults in
the UK who are overweight/obese
E.S. O'Brien1, K. Annunziata2, S.B. Traina1;
1Janssen Global Services, LLC, Raritan, 2Kantar Health, Princeton, USA.

Background and aims: Excess weight has been associated with a myriad
of health consequences, such as hypertension, altered glucose metabo-
lism, osteoarthritis, and many others. The objective of this analysis was
to evaluate the association between body weight, comorbid conditions,
health-related quality of life, medical resource utilisation, and degree of
health problem-related work impairment in an overweight and obese pop-
ulation in the UK.
Materials and methods: Employed adults (full-time, part-time, or self-
employed) in the UK with body mass index (BMI) ≥30 kg/m2 or BMI
≥27-29.9 kg/m2 with comorbidities (hypertension, dyslipidaemia, type 2
diabetes mellitus [T2DM], or prediabetes) were identified from a national,
internet-based study (N = 2,004). The Work Productivity and Activity
Impairment (WPAI) questionnaire was used to calculate overall health
problem-related work impairment scores, which capture both time spent
and productivity at work. This score was used to dichotomize respondents
based on the sample median of 10: those with more impairment (>10; n =
808) or less impairment (≤10; n = 1,196). Characteristics examined in-
cluded BMI, common comorbid cardiovascular and metabolic disorders,
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physical and mental health as measured by the SF-36, self-reported health
behaviours, and healthcare resource use in the 6 months prior to the
survey.
Results: Respondents with greater impairment reported a higher BMI
(34.8 [standard deviation (SD): 8.11] vs 32.8 [SD: 4.48] kg/m2, p
<0.05). Those with greater impairment had higher rates of self-reported
hypertension, T2DM, and hypercholesterolaemia, although rates were not
statistically different. Interestingly, the rate of self-reported prediabetes
was higher among those with more impairment (17.6% vs 5.7%, p
<0.05). Those with more impairment had worse physical and mental
composite summary scores (44.7 vs 52.9 and 40.6 vs 50.2, respectively,
p <0.05). Interestingly, those with worse impairment were more likely to
report taking steps to lose weight (74.0% vs 68.4%, p <0.05), but less
likely to report exercising at least 15 days in the past month (14.2% vs
18.1%, p <0.05) compared to those with less impairment. Health care
resource utilisation in the 6 months prior to the survey was higher among
those with more impairment compared to those with less impairment: %
visited general practitioner (70.2 vs 56.8, p <0.05); % visited any health
care provider (85.0 vs 74.7, p <0.05); mean number of any healthcare
provider visits (5.3 vs 2.6, p <0.05); % visit to emergency room (19.4 vs
6.4, p <0.05); % hospitalised (17.1 vs 4.2, p <0.05).
Conclusion: These data suggest that improvements in cardiometabolic
health status may be associated with improvements in absenteeism and
productivity at work among adults in the UKwho are obese or overweight
with comorbidities. Future research should explore the relationships be-
tween changes in cardiometabolic health andwork productivity over time.
Supported by: Janssen Global Services, LLC
Disclosure:E.S. O'Brien: Employment/Consultancy; Janssen Global
Services, LLC.

905
Willingness To Pay (WTP) for flexibility at the workplace for people
with diabetes
B. Cleal1, L. Hagelund2, K. Olesen1, I. Willaing1;
1Steno Health Promotion Research, Steno Diabetes Center, Copenhagen,
2Incentive A/S, Holte, Denmark.

Background and aims: Work life with type 2 diabetes presents chal-
lenges to the person with diabetes and people they work with.
Workplace accommodations can potentially improve and prolong the
working lives of people with diabetes, but workplace accommodations
come at a cost and require employers and employees to consider the
perceived benefits in lieu of anticipated costs. In this study we investigate
the relative value attached to workplace accommodations for diabetes and
what people with diabetes and their colleagues are prepared to pay for
them.
Materials and methods: The study is based on data obtained in a survey
where subjects were recruited from online panels in three samples: people
with type 2 diabetes (N=693), general population (N=600), and type 2
diabetes age and gender adjusted general population sample (N=539).
The survey included a Discrete Choice Experiment which elicited prefer-
ences for workplace accommodations relevant for diabetes. The choice of
accommodations presented in the survey was determined by the author
group. Participants were presented with 6 discrete choice questions about
workplace accommodations.The method creates a value hierarchy, where
subjects express preferences in terms of willingness to pay (WTP).
Answers from respondents who reported that they did not understand
the questions were excluded from further analysis.
Results: People with type 2 diabetes had the lowest average WTP for
workplace accommodations. This result may be explained by the fact that
our subjects are still in work and trust their own resilience. It may also
reflect the view that dispensation for diabetes contributes to stigmatiza-
tion. Here it is important to recognise that the type 2 diabetes population
differed in important respects to the general population. The type 2 dia-
betes population had a higher share of people whoworked part-time (17%

vs 4%), a lower share with more than three years of further education
(42% vs 55%) and more people with diabetes worked in the public sector
(45% vs 40%). These differences were reduced somewhat in the adjusted
general population. Interestingly, the adjusted general population had a
significantly higher WTP. This population was older and had a higher
proportion of men and factors such as levels of disposable income may
account for higherWTP in this group, as may anticipation of future health
risks, though why this generates higher WTP than an actual diagnosis is
uncertain.
Conclusion: More research is needed into the factors influencing these
results. This is especially true if fear of stigmatization or concern about the
consequences of preferential treatment contributes to people with diabetes
concealing the challenges they experience in their working lives.

Disclosure:B. Cleal: None.
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Socioeconomic status is associated with glycaemic control, health be-
haviors and diabetic complications in Korean men with type 2
diabetes
S. Kim1, S. Ahn1, C. Kim1, Y. Kim1, S. Hong1, M. Nam1, J.-T. Woo2, Y.
Kim2, S. Baik3, Y. Park4, K. Lee5, KNDP study group;
1Inha University School of Medicine, Incheon, 2Kyung Hee University
School of Medicine, 3Korea University College of Medicine, 4Hanyang
University College of Medicine, Seoul, 5Ajou University College of
Medicine, Suwon, Republic of Korea.

Background and aims: Lower socioeconomic status has been associated
with increased risk of type 2 diabetes. But the association between socio-
economic status and glycemic control, metabolic parameters and compli-
cations in type 2 diabetes has not been well studied. This study aimed to
investigate the association between socioeconomic status (SES) and gly-
cemic control, metabolic parameters, health behaviors, and diabetic com-
plications in Korean men with type 2 diabetes.
Materials and methods: A total of 2580 male type 2 diabetes patients
enrolled in Korean National Diabetes Program from multiple medical
centers in Korea, fromMar 2006 to Dec 2012. Baseline metabolic param-
eters, levels of glycemic control, health behaviors from individual ques-
tionnaires, and complication status were collected from the participants.
The factors of SES included the level of education (less than high school,
high school graduate, college graduate and more) and monthly house
income (<2 million won, ≥2 and <4 million won, ≥4 million won).
Microvascular complications included micro/macro-albuminuria,
proliferative/non-proliferative diabetic retinopathy (PDR/NPDR), and
macular edema. Andmacrovascular complications included carotid artery
disease (CAD), peripheral arterial disease (PAD), cardiovascular disease,
and cerebrovascular disease.
Results: The age ranges from 14 to 86, mean age of 52.3±10.4 years
old. Lower educational level was associated with older age
(p<0.001), lower body mass index (BMI, p=0.0377), higher post-
prandial glucose (p=0.0018), higher HbA1c (p=0.0073), and higher
prevalence of microalbuminuria (p=0.0453), CAD and PAD
(p=0.0433). Less daily alcohol drinking (glass, p=0.0437), more
smoking amount (pack-year, p=0.0002), less physical activity
(p<0.001), less fat intake (p=0.0067), and more carbohydrate intake
(p=0.0264) were also associated with lower education. Lower in-
come was associated with older age (p<0.001), lower BMI
(p<0.001), higher HbA1c (p=0.0139), and higher prevalence of
NPDR (p=0.0021). And less daily alcohol drinking (gram,
p=0.0404), less total energy (p=0.0068) and fat intake (p=0.0399),
and more carbohydrate intake (p=0.0004) were presented.
Conclusion: There were significant associations between SES and health
behavior and nutrition in men with type 2 diabetes. Lower socioeconomic
status was associated with poorer glycemic control, higher prevalence of
macrovascular andmicrovascular complications. These findings will have
implication for public health policies.
Supported by: Korea HT R&D project, ministry of health and welfare,
Korea
Disclosure:S. Kim: None.

907
Cost effectiveness of insulin sparing treatment regimes in type 2 dia-
betes: data from a real world clinical database
W.D. Strain;
Diabetes and Vascular Research Centre, University of Exeter Medical
School, UK.

Background and aims: The majority of the cost of diabetes is spent
managing the complications of diabetes. Several models have suggested
drugs with higher acquisition cost, but lower risk of hypoglycaemia or
weight gain may be cost beneficial, but these models are limited by the

cost utility estimates. Eclipse (Electronic Care Leading to Improved
Patient Safety & Empowerment) software is currently utilized in more
than 6000 surgeries in 800 Clinical Commissioning Groups in England
for the optimization of medicines management. It monitors individual
patient records with prescribing safety alerts, cost and availability of med-
ications, cost of referrals to secondary care specialists, hospital admissions
and out-patient visits.
Materials and methods: We identified a single practice in the UK that
underwent a change of management and practitioners at the end of 2007.
There was an accompanying change in treatment strategy from a UKPDS
based strategy of metformin, suphonylurea and NPH insulin to an insulin
sparing strategy of metformin, DPP-4 inhibitors (predominantly
vildagliptin), thiazolidinediones (pioglitazone), GLP-1 analogues
(liraglutide) and analogue insulins. The Eclipse systemmonitored average
cost per patient with diabetes over a 7-year period. All figures were com-
pared to the local average accounting for geographic and socio-economic
factors.
Results: Prior to the change in management, the practice had low pre-
scribing costs compared to the national average, but higher secondary care
activity such that the total cost per 1000 patients with type 2 diabetes was
2-fold higher than the local primary care trust average (£4230 vs. £2100
per 1000 patients per annum). Over subsequent years, prescribing costs
initially rose as there was increased expenditure on branded drugs. Five
years after the instigation of the new treatment protocols, prescribing costs
for diabetes was higher than the local (or national) average, however, due
to reductions in unplanned admissions and referral costs, total costs
reached the point of neutrality (Table 1). Subsequent years demonstrated
further reductions in total patient cost, and due to reductions in co-
morbidities and thus co-prescriptions, by the end of year 7 all costs in-
cluding drug acquisition costs, showed substantial savings compared to
local or national average.
Conclusion: Eclipse presents a good way to monitor cost effectiveness of
treatment strategies using real-life data thus eliminating the selection
biases that naturally accompany recruitment to and retention in random-
ized controlled trials. These data suggest, in a population with type 2
diabetes the higher acquisition cost of insulin sparing drugs may be offset
by reduced unplanned admissions and referral to specialists such that cost
neutrality is achieved in 5 years with subsequent years demonstrating cost
benefit.

Disclousre:W.D. Strain: None.
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Safety and efficacy of IDegLira titrated once weekly (1W) vs twice
weekly (2W) in patients with type 2 diabetes uncontrolled on oral
antidiabetic drugs: DUALVI study
S.B. Harris1, G. Kocsis2, R. Prager3, T. Ridge4, K. Chandarana5, N.
Halladin5, S. Jabbour6;
1Schulich School of Medicine & Dentistry, London, Canada, 2II.
Department of Internal Medicine and Cardiovascular Diseases/ Diabetes
Outpatient Unit, Péterfy Hospital and Emergency Center, Budapest,
Hungary, 33rd med. Department, Hospital Hietzing, Vienna, Austria,
4American Health Network, LLC, Indianapolis, USA, 5Novo Nordisk
A/S, Søborg, Denmark, 6Division of Endocrinology, Diabetes &
Metabolic Diseases, Sidney Kimmel Medical College at Thomas
Jefferson University, Philadelphia, USA.

Background and aims: IDegLira, a once-daily combination of insulin
degludec and liraglutide, provided the advantages and mitigated the main
side effects of each of its components, in a previous 52-week trial of
insulin-naïve patients with type 2 diabetes (T2D) using twice-weekly
titration (DUAL I). This trial compared the safety and efficacy of a sim-
pler titration algorithm to that used in previous DUAL trials in insulin-
naïve patients.
Materials and methods: In this 32-week, open-label, non-inferiority
trial, insulin-naïve patients uncontrolled on metformin ± pioglitazone
were randomised 1:1 to receive IDegLira, titrated either 1W based on
the mean of two pre-breakfast plasma glucose (PG) readings (n=210) or
2W based on the mean of three pre-breakfast PG readings (i.e. six read-
ings/week, as for DUAL I-V trials; n=210).
Results:Mean HbA1c decreased from baseline (8.2%/8.1%) to 6.1%with
IDegLira titrated 1Wand 6.0% titrated 2W, and non-inferiority by <0.3%
was confirmed (estimated treatment difference: 0.12 [-0.04; 0.28]
(Table)). Similar proportions of patients achieved HbA1c targets and com-
posite endpoints in each arm.Mean fasting PGwas similar after 32weeks.
Weight change was -1.0 kg for 1W vs -2.0 kg for 2W titration. Rates of
severe or blood glucose-confirmed symptomatic hypoglycaemia were
low in both arms: 0.16 events/patient-year of exposure (PYE) for 1W
and 0.76 events/PYE for 2W titration. Mean IDegLira dose at 32 weeks
was 41 dose steps (41 U IDeg/1.48 mg Lira) for both arms. The safety
profile of IDegLira was consistent with previous findings; both titration
algorithms were well tolerated.
Conclusion: In conclusion, a pragmatic titration algorithm with 1W dose
adjustments based on two PG readings resulted in a similar safety and
glycaemic efficacy profile to that with 2W adjustments based on three
preceding PG values in insulin-naïve patients.

Clinical Trial Registration Number: NCT02298192
Supported by: Novo Nordisk
Disclosure: S.B. Harris: Employment/Consultancy; Novo Nordisk,
Sanofi, Merck, Bristol-Myers Squibb/Astra Zeneca, Eli Lilly/
Boehringer Ingelheim, Janssen. Grants; Sanofi, Abbott, Astra Zeneca,
Novo Nordisk. Honorarium; Sanofi, Novo Nordisk, Eli Lilly, Astra
Zeneca, Merck, Medtronic. Lecture/other fees; Sanofi, Novo Nordisk,
Eli Lilly, Astra Zeneca, Merck, Medtronic.

909
Impact of delaying treatment intensification in type 2 diabetes uncon-
trolled on basal insulin: a longitudinal study of US Administrative
Claims database
L. Tong1, C. Pan1, H. Wang1, M. Bertolini2, E. Lew3;
1Sanofi, Bridgewater, USA, 2Sanofi, Paris, 3Sanofi, Chilly, France.

Background and aims:Given the progressive nature of Type 2 diabetes,
a patient’s treatment regimen often needs to be intensified, in order to
achieve and maintain glycemic control. However, delays occur despite
high HbA1c values. The aim of the study is to evaluate the effect of
delaying treatment intensification with glucagon-like peptide-1 (GLP-1)
receptor agonists (RAs) (GLP-1 RA) in longitudinal change of clinical
outcomes and economic burden in patients with type 2 diabetes (T2DM)
uncontrolled on basal insulin (BI).
Materials and methods: Adult (>18 years) patients with T2DM who
initiated basal insulin (BI) between 1/1/2005 and 12/31/2012 were
identified in the IMPACT™ health insurance claims database.
Patients were categorized into 3 cohorts based on time starting
GLP-1 RA post BI initiation: ≤6m (Early intensification, EI), >6m
(Delayed intensification, DI), and not receiving any anti-diabetic in-
jectable 24 months post BI initiation (No intensification, NI). The
starting date of GLP-1 RA served as index date for EI and DI
groups, and 24 months post BI initiation served as index date for
NI group. Patients having HbA1c value ≥7% and not using other
bolus insulin prior to index date, with continuous enrollment during
6-month baseline and one-year follow-up were included in the
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analysis. Multivariate generalized linear mixed models were used to
assess the effect of time to intensification on changes in clinical and
economic outcomes from baseline to follow up adjusting for impor-
tant covariates.
Results: A total of 1552 patients met the study criteria, of which
44.3% were female with mean age of 54 years. The proportion of
patients receiving EI, DI, and NI were 9.0%, 37.9%, and 53.2%,
respectively. The median time to treatment intensification was 111
days for EI group, and 540 days for DI group. At baseline the
HbA1c values for EI, DI, and NI groups were 9.16%, 9.07%, and
9.34%, respectively. At the end of one-year follow-up, the HbA1c
reduction was significantly larger in EI group (mean reduction=1.01%;
95%CI: 0.67% to 1.35%) than in DI (0.68%, 0.48% to 0.88%, DI vs.
EI: p<0.0001) and NI (0.11%; 0.01% to 0.42%, NI vs. EI: p<0.0001)
groups; During 6-month baseline, the mean semi-annual total cost for
the three groups were comparable (EI: $10,851, DI: $8,038, NI:
$8460; p=0.095). At the end of one-year follow-up, the mean semi-
annual total cost decreased by 6% for EI group (95%CI: -14% to
31%), but increased significantly by 20% for DI group (10% to
29%; DI vs. EI: p=0.0557) and 43% for NI group (35% to 50%; NI
vs. EI: p<0.0001).
Conclusion: This study found that patients with T2DM who delayed
intensification after failure of glycemic control with basal insulin were
associatedwith poorer glycemic control and higher total cost. Strategies to
improve timely intensifications are needed to help patients achieve and
maintain recommended glycemic target and potentially limit financial
consequences.
Disclosure:L. Tong: None.

910
Drivers of and barriers to optimal basal insulin (BI) titration: results
of a quantitative survey
L.D. Berard1, M. Bonnemaire2, M. Mical2, S. Edelman3, K. Khunti4;
1Winnipeg Regional Health Authority Health Sciences Centre, Canada,
2Sanofi, Paris, France, 3University of California, San Diego, USA,
4Diabetes Research Centre, University of Leicester, UK.

Background and aims: To evaluate the drivers of and barriers to optimal
BI titration in the USA, France and Germany.
Materials andmethods:Online survey of 386 healthcare professionals
(HCPs) and 318 patients with type 2 diabetes (T2DM) on long-acting
BI for 6-36 months, including 243 current BI users (currently self-
titrating n=95), and 75 users who had discontinued BI within the past
12 months.
Results: Fasting self-monitored plasma glucose (SMPG) targets as
outlined in country-specific guidelines were not used by all HCPs;
instead, HCPs preferred higher fasting SMPG targets than recommend-
ed by these guidelines (Table). For current BI users, mean start dose
was 15 U and mean current dose was 25 U. A dose increase of <10 U
was seen by 27 months for 62% of current BI users despite 49% of
them reporting not reaching HbA1c target. Main barriers to optimal
titration for current BI users not reaching HbA1c target were concerns
over weight gain (52%), frustration over time to reach goal (43%),
perception that dose increase meant worsening of disease (38%) and
fear of hypoglycaemia (37%) (Table). HCPs perceived the main barriers
to target attainment in self-titrating patients to be fear of hypoglycaemia
(74%) and low patient involvement/motivation (63%) (Table). Overall,
26% of current BI users indicated that they preferred self-titrating their
BI; the percentage of current BI users self-titrating was 39%.
Conclusion:Generally, HCPs prefer a slow, safe approach to titration to
higher glucose targets than recommended to avoid hypoglycaemia.
However, patients not at target are frustrated about time taken to reach
target and are less concerned about hypoglycaemia than HCPs.
Preference for self-titration needs improving and patients need encour-
aging to self-titrate.

Supported by: Market survey project conducted by Hall & Partners US
LLC, funded by Sanofi
Disclosure: L.D. Berard: Employment/Consultancy; Abbott,
AstraZeneca, Bayer, BD, Boehringer Ingelheim, Eli Lilly, Janssen,
Lifescan, Merck, Novo Nordisk, Sanofi.
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Safety and efficacy of a pragmatic self-titration 1 unit/day
(INSIGHT) algorithm for insulin glargine 300 U/mL (Gla-300)
J.-F. Yale1, S.B. Harris2, L. Berard3, M. Groleau4, P. Javadi4, J. Stewart4;
1McGill University, Montreal, 2Western University, London, 3Winnipeg
Diabetes Research Group, Winnipeg Regional Health Authority,
4Medical Affairs, Sanofi Canada, Laval, Canada.

Background and aims: New basal insulin GLA-300 provides a flat and
prolonged PK/PD profile with a comparable glycemic control and less
hypoglycemia vs glargine 100 U/mL (GLA-100).
Materials and methods: In the phase III EDITION trials, insulin was
titrated by the HCP based on the median of the last 3 fasting prebreakfast
SMPGs. Titration was scheduled once weekly, no more often than every 3
days. However, withGLA-100, the INSIGHTpragmatic 1U/day self-titration
protocol is widely used in Canada. The objective of this 12-week, random-
ized, descriptive pilot study was to compare safety and efficacy of two titra-
tion algorithms, INSIGHT and EDITION, for GLA-300 in T2DM patients
(insulin-naïve or on basal insulin ± OAD) mainly in a primary care setting.
Results: Baseline characteristics of the 212 patients randomized in the study
were similar: age 62.3 years, BMI 34.2 kg/m2, A1c 8.4%, insulin naïve
37.0%, prior basal insulin dose 57.2 U. Comparable number of patients in
each titration group reached primary endpoint of a fasting SMPG ≤ 5.6
mmol/L without nocturnal (0:00-6:00 h) hypoglycemia (confirmed: SMPG
≤3.9 mmol/L or symptomatic or severe) at 12 weeks (INSIGHT algorithm
22.8%; EDITION 20.6%). No between treatment differences in number of
severe hypoglycemiawere noted (1 INSIGHTalgorithmvs 3EDITION). The
percentages of patients achievingA1c ≤7%was 28.7% (INSIGHTalgorithm)
vs 28.4% (EDITION) with a similar mean A1c (SD) of 7.6% (0.9) at week
12. Similar number of patients experienced nocturnal hypoglycemia
(INSIGHT algorithm 28.7%; EDITION 27.5%). Mean (SD) insulin dose at
week 12 was comparable in both titration algorithms (INSIGHT algorithm
67.0 U (37.8); EDITION 70.0 U (43.1)). Mean change (SD) in weight from
baseline was 0.41 kg with INSIGHT algorithm and 0.15 kg (2.4) with
EDITION. No between groups differences in adverse events were noted.
Conclusion: In conclusion, application of a self-titration of 1 U/day al-
gorithmwith GLA-300 resulted in a good safety profile, was effective and
comparable to the previously tested EDITION algorithm.
Clinical Trial Registration Number: NCT02401243
Supported by: Sanofi Canada
Disclosure: J. Yale: Other; Sanofi Canada.
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Biphasic vs basal bolus insulin in type 2 diabetes: real world clinical
outcomes at one year post insulin initiation in UK general practice
U.C. Anyanwagu1, J.B. Mamza1, R. Mehta2, R. Donnelly1, I. Idris1;
1School of Medicine, 2Trent Research Design Services East Midlands,
University of Nottingham, UK.

Background and aims: Treatment intensification using insulin therapy is
often necessary in people with type 2 diabetes (T2D) but there is limited
evidence from real-world practice to inform the specific choice of insulin
regimen when added to oral therapy. We aimed to evaluate the ‘real
world’ effects of biphasic compared with basal-bolus insulin regimens
on glycaemic control and body weight in a large cohort of UK patients
starting insulin in primary care.
Materials and methods: Data were sourced from the The Health
Improvement Network (THIN) database. Insulin naïve patients were
propensity-score matched based on their baseline characteristics and
grouped by insulin regimen. Changes in HbA1c and body weight at 1
year post-insulin initiation were determined. A linear regression model
was fitted to determine the mean differences between these groups, while
adjusting for confounders.
Results: In a cohort of 18,227 patients (mean age 52.8±14.1yrs, HbA1c
8.64±1.83%; weight 90.8±18.7kg, 53.2% male) at 1-year post insulin-
initiation, the mean adjusted difference in change in HbA1c was 0.05%
lower in the basal-bolus regimen group compared to the biphasic group (β
= -0.05%; 95%CI:-0.09 to 0.001; p = 0.05), independent of age, duration
of diabetes, BMI, baseline HbA1c, e-GFR, lipid profile and occurrence of
hypoglycaemia. However, for body weight, the mean adjusted difference
in change was 0.16kg less (β = -0.16; 95%CI:-0.42 to -0.10, p-value =
0.235) in the basal-bolus insulin regimen group compared to the biphasic
regimen, independent of other glucose-lowering therapies combined with
the insulin regimen, age, BMI, BP, antihypertensive medication, height,
baseline HbA1c, e-GFR and lipid profile.
Conclusion: Among patients starting insulin in routine practice in the
UK, those receiving a basal-bolus regimen showed only a marginally
greater reduction in HbA1c level compared with those receiving a biphas-
ic insulin regimen.Weight change was not significantly different between
the two insulin regimen groups.
Disclosure:U.C. Anyanwagu: None.

913
Impact of time to basal insulin initiation on glycaemic control in type
2 diabetes patients: an electronic medical record database analysis
D. Raccah1, E. Lew2, B. Guerci3, J.L.Meyers4,M. Ajmera4, K.L. Davis4,
M. Bertolini2, L. Blonde5;
1Dept. of Diabetology, University Hospital Sainte-Marguerite, Marseille,
2Sanofi, Paris, 3Dept. of Diabetology, Metabolic Diseases, and Nutrition,
University of Lorraine, les Nancy, France, 4Health Economics, RTI
Health Solutions, Research Triangle Park, 5Ochsner Diabetes Clinical
Research Unit, Ochsner Medical Center, New Orleans, USA.

Background and aims: Many patients who would benefit from insulin
therapy do not receive it or do not receive it in a timely manner. As such,
clinical inertia is highly prevalent despite a key goal of T2DM treatment
being achieving HbA1c control earlier and maintaining control longer.
This study assessed treatment patterns and HbA1c control in a real world
setting by evaluating patients with uncontrolled T2DM initiating treat-
ment with basal insulin using a retrospective electronic medical record
database.
Materials and methods: Patients with a T2DM diagnosis (ICD-9-CM
codes 250.x0 or 250.x2) between 1/1/2007 and 12/31/2014, were identi-
fied in the GE Centricity database. Patients initiating basal insulin (date of
first observed basal insulin record termed index date) and having an
HbA1c test >7% in the 6 months pre-index date were identified.
Patients were required to have 24 months pre- and 12 months post-

index date physician history. Patients were stratified by duration of time
with uncontrolled HbA1c (>7%) before basal insulin initiation (i.e, <6, 6-
12, 12-18, 18-24 months). Study measures included pre- and post-index
date HbA1c and patient demographic and treatment characteristics.
Results: A total of 37,053 patients met the inclusion criteria. Mean (SD)
patient age and Charlson comorbidity index score was 60.4 (12.0) years
and 1.0 (1.5), respectively, and 65.6% of patients received an oral antidi-
abetic agent in the 24 months before basal insulin initiation. Before initi-
ating basal insulin, mean (SD) HbA1c was 9.5% (1.9), with 40.7% of
patients uncontrolled <6 months, 15.3% uncontrolled 6-12 months,
16.0% uncontrolled 12-18 months, and 28.0% uncontrolled 18-24
months. There was little variation in baseline HbA1c by duration of time
uncontrolled (range: 9.2% [1.7] for patients uncontrolled 6-12 months to
9.6% [1.8] for patients uncontrolled 12-18 months). Patients with uncon-
trolled HbA1c <6months had the largest change in HbA1c during follow-
up (mean [SD] change in HbA1c of 1.2% [2.2], 62.3% had HbA1c < 8%),
while patients with uncontrolled HbA1c 18-24 months had the smallest
change in HbA1c during follow-up (mean [SD] change in HbA1c of 0.8%
[1.8], 43.5% had HbA1c < 8%). Despite improvements in HbA1c control
during follow-up, only 20.3% of patients achieved HbA1c ≤ 7% and only
53.4% of patients achieved HbA1c ≤ 8%.
Conclusion: In a large clinical practice database, despite improvements in
HbA1c following basal insulin initiation, over 46% of patients still had
HbA1c >8% during follow-up, with patients with the longest period of
uncontrolled Hba1c during baseline the least likely to achieve HbA1c
<8%. This study highlights a large unmet need in diabetes treatment
and suggests there would be benefit from earlier introduction of basal
insulin or alternative therapeutic options to assist patients in achieving
HbA1c targets.
Supported by: Sanofi
Disclosure:D. Raccah: Other; Member of advirsory boards and speaker
for: NovoNordisk, Lilly, Sanofi, Novartis, AstraZeneca.

914
Clinical perspectives from the BEGIN and EDITION programmes:
trial-level meta-analyses outcomes with either degludec or glargine
300 U/mL vs glargine 100 U/mL in type 2 diabetes
R. Roussel1, R. Ritzel2, S. Chevalier3, B. Balkau4, J. Rosenstock5;
1Assistance Publique Hôpitaux de Paris, Bichat Hospital, France,
2Klinikum Schwabing, Städtisches Klinikum München GmbH, Munich,
Germany, 3Sanofi, Paris, 4INSERM U1018, Center for Research in
Epidemiology and Population Health, UPS-UVSQ, Villejuif, France,
5Dallas Diabetes and Endocrine Center at Medical City, USA.

Background and aims: The BEGIN and EDITION programmes includ-
ed a broad population of adults with T2DM on basal-bolus or basal-oral
therapy as well as those who were insulin naïve. Efficacy and safety of
insulin degludec (IDeg) and insulin glargine 300 U/ml (Gla-300) were
compared with insulin glargine 100 U/ml (Gla-100) in the BEGIN and
EDITION programmes, respectively.
Materials and methods: HbA1c, fasting plasma glucose (FPG) and
hypoglycaemia incidencewith IDeg orGla-300 vsGla-100were explored
in 2 trial-level meta-analyses of clinical trials in T2DM (Figure).
Results: HbA1c reduction was significantly greater for Gla-100 vs IDeg
despite FPG reduction being significantly more pronounced with IDeg
(Figure). HbA1c reduction was comparable with Gla-300 and Gla-100,
whereas FPG reduction was significantly greater withGla-100 in the fixed
but not random effect model. Risk of ≥1 confirmed (<3.1 mmol/l) or
severe hypoglycaemic event was lower with IDeg vs Gla-100 at night
(00:01-05:59 h) but comparable at any time (24 h) (Figure). Risk of ≥1
confirmed (<3.0 mmol/l) or severe hypoglycaemic event was lower with
Gla-300 vs Gla-100 at night (00:00-05:59 h) and also at any time (24 h).
Furthermore, the risk of ≥1 documented symptomatic (≤3.9 mmol/l)
hypoglycaemic event with IDeg or Gla-300 vs Gla-100, both at night
and at any time, closely reflected that of confirmed (<3.1 or <3.0 mmol/l)

Diabetologia (2016) 59 (Suppl 1):S1–S581 S441



or severe events (Figure). Risk of ≥1 severe hypoglycaemic event was
comparable with IDeg or Gla-300 vs Gla-100.
Conclusion: In trial-level meta-analyses in T2DM, Gla-100 reduced
HbA1c more than IDeg despite IDeg having a greater FPG-lowering ef-
fect. Hypoglycaemia risk was lower with IDeg vs Gla-100 for nocturnal
but not anytime events. Gla-300 provided comparable glycaemic control
to Gla-100 with lower risk of anytime and nocturnal hypoglycaemia.
Head-to-head trials of IDeg vs Gla-300 are warranted.

Clinical Trial Registration Number: NCT01499082, NCT01499095,
NCT01676220, NCT01689142, NCT00972283, NCT00982644,
NCT01006291, NCT01068665, NCT01059799
Supported by: Trial-level meta-analyses supported by Sanofi
Disclosure: R. Roussel: Employment/Consultancy; AbbVie,
AstraZeneca, Eli Lilly, Janssen, MSD, Novo Nordisk, Sanofi. Grants;
Sanofi. Honorarium; AbbVie, AstraZeneca, Eli Lilly, Janssen, MSD,
Novo Nordisk, Sanofi. Stock/Shareholding; Relypsa.

915
Improvement in quality of life after initiation of basal insulin therapy,
results from the ORBIT study
P. Zhang1, Y. Bao2, D. Zhu1, X. Li1, J. Ji1, L. Ji3, Y. Wu1, W. Jia2;
1Diabetes research program, The George Institute for Global Health at
Peking University Health Science Center, Beijing, 2Shanghai Sixth
Hospital, 3Peking University People’s Hospital, Beijing, China.

Background and aims: The effect of insulin therapy on quality of life in
real world is uncertain. Till now, there is no large scale study regarding
whether the introduction of basal insulins (BI, including insulin glargine,
detemir and NPH) therapy can improve the health-related quality of life

(HRQoL) in real world clinical practice. To determine the effects on
HRQoL after initiating BI in insulin naïve patients with type 2 diabetes
mellitus (T2DM) uncontrolled by oral antihyperglycemic drugs (OADs),
we investigated the change of HRQoL and its predictors based on an
Observational Registry of Basal Insulin Treatment (ORBIT) study.
Materials and methods: Totally 18,995 patients inadequately controlled
(HbA1c≥7%) with OADs and willing to accept BI treatment were regis-
tered at 209 secondary or tertiary hospitals at eight geographic regions of
China. Type of BI to initiate was at physician’s discretion and patient’s
willingness. HRQoL was assessed at baseline and at the end of follow-up
(6 months) using the EuroQol-5 dimensions 3 levels (EQ-5D-3L) ques-
tionnaire. A cohort population who kept using BI during follow-up was
used for analysis. Chinese time trade-off values were used for calculation
of EQ-5D utility index. Descriptive statistics and paired t-test were used to
describe and compare the EQ-5D utility index and visual analogue scale
(VAS) score, while the Chi-square test was conducted to compare the
proportions of levels of each dimension between baseline and 6 months.
Linear ordinary least squares regression model was used to explore the
predictors of changes in EQ-5D VAS score.
Results: Excluding patients who stopped any insulin or switched BI
therapy to premixed insulin during follow-up, 12358 patients were includ-
ed in this study. HbA1c decreased from 9.5% to 7.4% after 6 months. The
HRQoL measured by the EQ-5D VAS score increased by 5.6 (p < 0.001)
from 76.6 to 82.3, and EQ-5D utility index score increased by 0.02 (p <
0.001) from 0.95 to 0.97 during 6 months. Statistically significant im-
provement was found in all five dimensions. The percentage of patients
reporting no problems in the mobility, pain/discomfort, and anxiety/
depression dimensions of EQ-5D increased significantly (p < 0.001) from
95.7% to 97.2%, 82.5% to 91.8%, and 85.3% to 95.4%, respectively.
After controlling for age, gender, education degree, rural/urban area,
BMI, duration of diabetes, HbA1c level, frequency of SMBG, hypogly-
cemia in past one month and times of insulin injection at baseline and 6
months as well as changes of diet consumption, physical activity, BI
types, cost and total insulin dose during follow-up, we found that times
of dose titration (p = 0.0006), dose increase (p < 0.0001), physical activity
(p < 0.0001), consumption of fruit (p = 0.0004), HbA1c reduction (p <
0.0001) and use of long-acting BI analogues (p = 0.0099) were positively
associated with the increase of VAS score, while the baseline HbA1c level
(p < 0.0001) and consumption of staple food (p < 0.0001) were negatively
associated with the increase of VAS score.
Conclusion: BI therapy in real world can improve the quality of life in
patients with T2DM uncontrolled by OADs, especially for patients initi-
ated with long-acting BI and with positive insulin dose titration, fruit
intake, physical activity and better glycemic control.
Clinical Trial Registration Number: NCT01859598
Supported by: Sanofi-Aventis (Shanghai, China)
Disclosure:P. Zhang: None.
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Glycaemic control and complication rate eleven-years post-partum in
women with type 1 diabetes
N. Asatiani1, R.B. Kurashvili1, E.L. Shelestova1, M.G. Dundua1, L.R.
Tsutskiridze1, M. Hod2;
1Georgian Diabetes Center, Tbilisi, Georgia, 2Department of Obstetrics
and Gynecology, Rabin Medical Center, Tel-Aviv, Israel.

Background and aims: The aim of the present work was assess the
degree of glycemic control and the presence of complications 11 years
post-partum in women with type 1 diabetes (T1DM).
Materials and methods: In total 237 patients with T1DM were enrolled
in the study; they were separated into 2 groups (Gr.): Gr.1 - 87 women
with prepregnancy care(PC); based on albuminuria (NormA, MicrA)
levels women were separated into 2 subgroups: SGr.1a - 46 women with
NormA, SGr.1b - 41 women with MicrA. Gr.2 - 59 women without PC.
Repeated examinations were performed 11 years post-partum.
Results: At entry HbA1c(%) levels for SGr.1a, 1b and Gr.2 were: 6.09
(0.08), 6.7 (0.8), 8.87 (1.6), respectively; by the end of the pregnancies
they statistically decreased in all the groups (P=0.024, P=0.000, P=0.000,
respectively). At entry percent of preproliferative retinopathy for SGr.1a,
1b and Gr.2 were 6,5; 24,3 and 13,5%,respectively; by term the percent
has not increased. In SGr.1a patients percent of pre-eclampsia and preterm
deliveries before 37 weeks of gestation were lower, than in SGr.1b and
Gr.2 (pre-eclampsia - P1a-1b =0.0003; P1a-2 = 0.0001; preterm deliveries
P1a-1b =0.0001; P1a-2 = 0.0001). Perinatal mortality was observed in
SGr.1b (3.07%) and in Gr.2 ( 3.1%) of women. Repeated examinations 11
years post-partum showed that HbA1c levels were statistically higher,
than at term: SGr.1a - 7.1 (0.11); SGr.1b - 7.4 (0.9) and Gr.2 - 8.4(1.68)
(P=0.000). Kidney function indices worsened 11 years post-partum: in
SGr.1a 8.6% of patients had MicrA; in SGr.1b - 70.7% - MicrA, and
21.9% - MacrA; in Gr.2 - 27.1% - MicrA, and 5.08% -MacrA. Five
patients from SGr.1b are on regular hemodialysis. Percent of
reproliferative retinopathy in SGr.1b and Gr.2 were 56.09% and 25.4%;
percent of proliferative retinopathy in SGr.1a, 1b and Gr.2 were: 2.17,
19.5 and 10.1% (respectively). Patients from SGr.1b had statistically
higher complications rates, than from SGr.1a (preproliferative retinopathy
- P=0.0009, proliferative retinopathy - P=0.042, MicrA - P=0.0003,
MacroA -P=0.03) and SGr.1b - Gr2 (preproliferative retinopathy -
P=0.042, MicrA - P=0.0009, MacroA - P=0.035). While, women from
Gr2 had statistically higher complication rates, than SGr1a
(preproliferative retinopathy -P=0.041, MicrA -P=0.04).
Conclusion: If MicrA is present in the 1st trimester, pregnancy in T1DM
patients significantly increases the risk of pre-eclampsia, preterm deliveries
and perinatal mortality. Eleven years post-partum in all observation groups
glycemia control deteriorated; the highest indices were registered in women
without PC. The higher complication rate (retinopathy, micro- and
macroalbuminuria) was found if pregnancy proceeded with MicroA. Even
11 yrs postpartum the lowest rate of complications was observed in women
who received PC.
Disclosure:N. Asatiani: None.

917
Changes in pre-conception treatment and glycaemic control in wom-
en with type 1 diabetes: 15 years one centre observation
K. Cyganek1, A. Hebda-Szydło2, B. Katra2, I. Janas1, I. Trznadel-
Morawska2, P. Witek2, E. Kozek2, J. Hohendorff2, B. Matejko2, J.
Skupien2, M.T. Malecki2;
1Department of Metabolic Disease, University Hospital, 2Department of
Metabolic Disease, Jagiellonian University, Medical College, Krakow, Poland.

Background and aims: Pregnancy complicated by type 1 diabetes
(T1DM) is associated with a high risk of obstetric and neonatal compli-
cations. Pregnancy planning and excellent glycemic control prior to con-
ception help limit the number of outcomes. New therapeutic tools and
methods of care have become available for women with type 1 diabetes
(T1DM). The aim of the study was to assess the clinical characteristics of
T1DM women, their pre-conceptional medical care and glycemic control
during the first pregnancy visit over a period of 15 years.
Materials and methods: We analyzed the medical records of 524 preg-
nant T1DMwomen. The women received diabetes care during pregnancy
between 1998 and 2012. This period was analyzed as three 5-year inter-
vals. We assessed details of the patients’ characteristics, use of various
therapeutic tools, and glycemic control as assessed by HbA1c level at the
1st pregnancy visit. Appropriate statistical methods were used.
Results: We did not observe differences in the women s age (mean 28.4
±5.2 for the entire study group), T1DM duration (mean 11.8±7.5 years),
pre-pregnancy BMI (mean 23.9±4.4 kg/m2), and pregnancy week at the
1st visit (8.7). The number of women planning pregnancy did not change
and reached 32.1% in the 1st period (1998-2002), 44.4% in the 2nd period
(2003-2007) and 40.4% in last period (2008-2012) (p=0.11). The number
of women treated with modern technologies increased rapidly: the use of
rapid-acting analogues of insulin went up from 2.6% to 46.5% and 95.6%;
(p<0.001). Similarly, personal pumps before pregnancy were available
only to 4.6% of T1DM women in the first period, which increased to
23.5% and 33.3% in the 2nd and 3rd period, respectively; (p<0.001).
We observed a small decrease of HbA1c level at the 1st pregnancy visit
over the study period from 7.4±1.6% (57mmol/mol) to 7.1±1.5%
(54mmol/mol) and 7.0±1.4% (53mmol/mol); (p<0.05). Additionally we
found a statistically lower level of HbA1c at the 1st visit in female T1DM
patients who entered pregnancy planning program within all three study
periods. Specifically, in the 1st time period in planned pregnancies the
HbA1c level reached 6.8% (51mmol/mol) and was better than in un-
planned pregnancies - 7.6% (60mmol/mol); (p=0.003). For the 2nd and
3rd period, the following values were recorded: 6.6% (49mmol/mol) vs
7.1% (54mmol/lmol); (p=0.009) and 6.2% (44mmol/mol) vs 7.5%
(58mmol/mol); (p=0.01), respectively.
Conclusion: We observed a rise in the use of modern therapeutic tools
(insulin analogs, personal pumps) in T1DMwomen before their pregnan-
cies. This was accompanied by a some improvement in glycemic control
at the 1st pregnancy visit. However, the proportion of women planning
their pregnancies remained stable.
Disclosure:K. Cyganek: None.

918
Insulin and glucose in the three trimesters of pregnancy are indepen-
dently associated with neonatal growth parameters in women with
type 1 diabetes
R. Corcoy1, A. García-Patterson1, A. Chico1, M. Martínez1, J.
Adelantado2, S. Hauguel de Mouzon3, A. de Leiva1;
1Department of Endocrinology and Nutrition, 2Department of
Gynecology and Obstetrics, Hospital de la Santa Creu i Sant Pau,
Barcelona, Spain, 3Case Western Reserve University, Cleveland, USA.

Background and aims: In addition to maternal glucose promoting fetal
growth in the 2nd and 3rd trimesters (T), 1st T conditions such as fasting
plasma glucose and embryo culture media are associated with neonatal
growth parameters. Overgrown foetuses can also exert siphoning on ma-
ternal glucose. We aimed to analyze the association of maternal insulin
doses and glycemic regulation in the three trimesters with neonatal and
placental growth parameters at birth.
Materials and methods:We studied a cohort of 472 women with Type 1
DM and singleton pregnancies attended in the Diabetes and Pregnancy
Clinic of the center. The dependent variables analyzed were: birth weight
(BW), BW standard deviation score (BWSDS), neonatal length, ponderal
index (PI) and placental weight (PW). PI was calculated as 100*BW/
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length3. Maternal mean self-monitored blood glucose (MBG, mg/dl),
HbA1c (%) and insulin doses (IU/kg/day) in 1st, 2nd and 3rd T were
addressed as potential independent variables. Analyses were adjusted by
gestational age (GA) at booking, maternal age, height, prepregnancy
BMI, smoking habit, prior pregnancies, prior macrosomia, nephropathy,
weight gain, GA at delivery and fetal sex. Statistics: results are expressed
as %, mean + SD or P50 (P25,P75) according to distribution; multiple
linear regression analyses (forward method); significance was set at a
bilateral p<0.05.
Results: Average BW was 3350 g (2970, 3700), BWSDS 0.95 ± 1.22,
length 49 cm (47.5, 50.0), PI 2.90 g/cm3 (2.70, 3.06), PW 620 g (330,
770); 50.3% of newborns were male and GA at delivery was 38.0 weeks
(37.0, 38.0). B coefficients and significant p values are displayed in the
table only for insulin and glucose-related variables. 1st T insulin dose, 2nd
T MBG and/or 3rd T HbA1c were positively associated with neonatal
growth parameters while 3rd T insulin dose displayed a negative relation-
ship. No glucose or insulin variable was associated with PW.
Conclusion: In this cohort insulin and glycemic parameters in the three
trimesters were independently associated with neonatal growth parame-
ters. The positive association of 1st T insulin dose can be attributed to the
growth promoting effects of maternal insulin and the negative association
of 3rd T insulin dose to fetal glucose siphoning.

Disclosure:R. Corcoy: None.

919
Association of haemoglobin glycation index with macrosomia in
pregnancies complicated by preexisting type 1 diabetes
I. Lason, J. Skupien, K. Cyganek, B. Katra, A. Hebda-Szydlo, I. Janas, I.
Trznadel-Morawska, P. Witek, E. Kozek, M.T. Malecki;
Department of Metabolic Diseases, Jagiellonian University, Krakow,
Poland.

Background and aims: Haemoglobin glycation index (HGI) is defined
as a difference between measured glycated haemoglobin A1c (HbA1c) and
HbA1c level predicted from patient's average glucose in self-monitoring
record. It is considered a marker of individual’s propensity for glycation
for a given mean blood glucose level. It has been postulated that patients
more prone to glycation may be at higher risk of diabetes complications.
However, the use of HGI and its interpretation in clinical practice remain
controversial. It is unknown if in pregnancies complicated by diabetes,
HGI can be useful as an independent risk predictor of foetal and maternal
adverse outcomes, in addition to HbA1c. Our aim was to assess whether
HGI predicts adverse pregnancy outcomes, and whether this association is
independent from the patient's mean glucose.
Materials and methods: We analysed 442 singleton pregnancies in
women with type 1 diabetes (T1D) that was diagnosed at least 1 year
before conception. Cases of multiple pregnancy or miscarriage (till 20th

week of pregnancy) were excluded. HbA1c was assayed in every trimester
in 375 term pregnancies and in the first two trimesters in 67 women with
preterm delivery. Mean glucose in each trimester was calculated as an
average of 7 to 9 daily glucometric self-measurements over a period of

one week preceding the corresponding HbA1c measurement. To predict
HbA1c from the mean glucose, linear regression model was used. Then
HGI was calculated as the difference between measured and predicted
HbA1c.
Results: In logistic regression models adjusted for same-trimester HbA1c

we found that HGI in the second trimester was a statistically independent
fromHbA1c predictor of macrosomia. If measuredHbA1c was higher than
glucose-predicted HbA1c, a protective association with macrosomia was
observed (p=0.016, odds ratio for 1% HGI increase 0.33). This associa-
tion was attenuated in the third trimester (p=0.086, odds ratio 0.52). There
was no significant association of HGI with preterm deliveries, low birth
weight, stillbirths of congenital malformations, when adjusted for HbA1c.
In other words, higher glycation (measured as HGI) for a given blood
glucose level was associated with less risk ofmacrosomia and lower mean
birth weight, but not higher incidence of low birth weight.
Conclusion: HGI is associated with the risk of macrosomia, but not with
other adverse pregnancy outcomes in women with type 1 diabetes.
Observed counterintuitive direction of association with macrosomia sug-
gests that HGI is just a function of patient’s average glycaemia. HGI
captures changes in glycaemic control not reflected by HbA1c. Higher
HGI does not seem to correspond with increased individual’s propensity
for glycation of proteins and elevated risk of adverse outcomes. Our data
do not support hypothesis that HGI is associated with adverse pregnancy
outcomes in T1D.
Disclosure: I. Lason: None.

920
Insulin resistance in the early pregnancy and subsequent preeclamp-
sia in women with type 1 diabetes
P. Gutaj, J. Brazert, E. Wender-Ozegowska;
Dept. of Obstetrics andWomen's Diseases, Poznan University of Medical
Sciences, Poland.

Background and aims: Despite improvement in diabetes care over the
years, incidence of preeclampsia is still very high even in a well controlled
type 1 diabetic mothers. Aside from the already studied effects of hyper-
glycemia, it could be suspected that insulin resistance (IR) may also play
an important role in preeclampsia. However, data on the association be-
tween preeclampsia and IR in women with T1DM is scarce. Therefore,
the aim of our study was to determine whether insulin resistance in the
early pregnancy might contribute to higher rate of preeclampsia in this
population.
Materials andmethods: Prospective single-center study on a population of
165 women with T1DM admitted to the perinatal center for women with
diabetes between June 2012 and December 2014. According to pregnancy
outcome women were divided into 3 subgroups: normotensive (N=141),
developing pregnancy induced hypertension (PIH) (N=8), developing pre-
eclampsia (PE) (N=16). Anthropometric, clinical and laboratory data were
collected in the first trimester (<12th week). Insulin resistance was quantified
using estimated glucose disposal rate formula (eGDR, milligrams/kilogram/
minute). Decreasing eGDR correlates with increasing IR.
Results:Women from subgroups did not differ according to the age, BMI
and waist-to-hip ratio. Women from PE subgroup were diagnosed with
diabetes at the younger age (10±4 y) as compared to normotensive (17±8
y) and PIH women (21±8 y), P=0.001. Significantly higher proportion of
women developing PE had some form of diabetic vasculopathy (PE- 12/
16=75% vs PIH- 1/8= 12.5% vs normotensive- 28/141=19.9%). The
eGDR [median, inerquartile range] in PE women was significantly lower
(10.1, 6.6-11.0) than in normotensive (10.8, 9.6-11.5) and PIH women
(11.3, 10.8-11.8), P=0.018. There was no difference between eGDR in
normotensive and PIH women. PE women had significantly higher
HbA1c levels (7.8%, 6.6-8.9%) than normotensive women (6.6%, 5.9-
7.5%), P=0.047, with no difference observed in PE vs PIH (6.6%, 6.3-6.9)
and normotensive vs PIH. No difference was observed in total cholesterol,
LDL, HDL and triglycerides between subgroups.
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Conclusion: Increased insulin resistance in the early pregnancy and
younger age at diagnosis of diabetes are observed in women with type 1
diabetes with subsequent preeclampsia but not pregnancy induced hyper-
tension. Further studies are needed to investigate the role of eGDR as-
sessment in the prediction of preeclampsia in pregnant womenwith type 1
diabetes.
Supported by: PUMS, PTD
Disclosure:P. Gutaj: None.

921
The alteration of placental vascular permeability and AGE-RAGE
system in rats with gestational diabetes mellitus
Y. Shi1, B. Jia2, L. Jiang2;
1Obstetrics, 2Pediatrics, Zhongda Hospital of Southeast University,
Nanjing, China.

Background and aims: Gestational diabetes mellitus (GDM) is defined
as a glucose intolerance of any degree with onset or first recognition
during pregnancy. Accelerated formation of advanced glycation end prod-
ucts (AGEs) is associated with hyperglycemia. AGE-RAGE system is an
important mechanism of diabetes-related vascular complications. Low
molecular weight heparin (LMWH) can competitively bind to receptor
for advanced glycation end products (RAGE) and the affinity of this
binding is higher than AGEs. This study aimed to investigate the alter-
ation of placental vascular permeability in GDM rats and whether the
alteration is related to the AGE-RAGE system.
Materials and methods: Adult pregnant rats were randomly divided
into three groups: control group, GDM group and LMWH group.
Streptozotocin (STZ) was administered intraperitoneally in rats of
GDM group and LMWH group to induce GDM rats model. Rats in
LMWH group received LMWH subcutaneously since pregnant day 4.
All rats were sacrificed at pregnant day 16. The vascular permeability
was measured by Miles assay presented by leakage of Evans Blue.
Endothelial cell tight junction protein Occludin was measured by west-
ern blot. Maternal serum levels of AGEs were measured by ELISA.
RT-qPCR was adopted to measure the expression of VEGF mRNA
and RAGE mRNA.
Results: GDM rats exhibited a significant increase in leakage of Evans
Blue, serum levels of AGEs and expression of VEGF mRNA and RAGE
mRNAwhen compared with the control rats (leakage of Evans Blue, 0.53
±0.05ng/mg vs 0.35±0.06ng/mg, P<0.01; serum levels of AGEs, 121.26
±28.22ng/ml vs 67.43±22.84ng/ml, P<0.01; expression of VEGFmRNA,
P<0.01; expression of RAGE mRNA, P<0.01). The expression of
Occludin was reduced in GDM rats compared tocontrol rats(P<0.05).
The intervention of LMWH resulted in a significant decrease in leakage
of Evans Blue and expression of VEGF mRNA when compared with
GDM rats (leakage of Evans Blue, 0.44±0.02ng/mg vs 0.53±0.05ng/
mg, P<0.05; expression of VEGF mRNA, P<0.01). The expression of
Occludin was higher in rats treated with LMWH than that in GDM group
(P<0.05).There were no differences between LMWH group and GDM
group in serum levels of AGEs and expression of RAGE mRNA.
Conclusion: The placental vascular permeability in GDM rats increases,
which may be associated with the alteration of AGE-RAGE system. The
intervention of LMWH exhibits a protective effect against GDM in alter-
ation of vascular permeability.
Supported by: NSFC (NO.659000095)
Disclosure:Y. Shi: None.

922
ATLANTIC DIP: type 1 and 2 diabetes: prepregnancy, pregnancy
and beyond
A.M. Egan, L. Carmody, B. Kirwan, F.P. Dunne;
Galway Diabetes Research Centre, National University of Ireland
Galway, Ireland.

Background and aims:Many patients with type 1 and 2 diabetes strug-
gle to meet therapeutic targets. However, during pregnancy women are
highly motivated to achieve tight glycaemic goals and typically receive
intensive education and support from a specialist service. Those who
attend prepregnancy care (PPC) benefit from additional input for approx-
imately 6 months prior to pregnancy. This study sought to assess the
impact of pregnancy and PPC on long term treatment goals in women
with diabetes.
Materials and methods:We included women with type 1 and 2 diabetes
who attended the Atlantic DIP programme for PPC and antenatal care
between January 2006 and December 2014.Women were evaluated at six
months prepregnancy (or at first PPC visit), and again at twelve months
post-partum.
Results: In total 269 women were included, 177 (66%) with type 1 dia-
betes and 92 (34%) with type 2 diabetes. One hundred and seventeen
(44%) attended prepregnancy care. At 12 months post-partum, 70
(26%) were again attending PPC, 26 (9.7%) were pregnant again, 40
(14.9%) were lost to follow up and the remaining 133 (49.5%) were
attending routine diabetes clinics. For all women despite achieving tight
glycaemic control in the first trimester of pregnancy (mean HbA1c 7.2
±1.6%), there was no significant difference in HbA1c before and twelve
months after pregnancy (before: 7.8±1.9%, after: 7.6±1.7%, p=0.26).
Furthermore, there was no difference in mean systolic/diastolic blood
pressure (SBP/DBP), lipid profile, albumin-creatinine ratio (ACR) or
weight in women before and after pregnancy. However, at 12 months post
partum, those who attended PPC in preparation for pregnancy had a lower
SBP (126.3±14.6mmHg vs 119.8±17.0mmHg, p=0.001), DBP (77.6
±9.9mmHg vs 74.8±8.0mmHg, p=0.04) and weight (75.0±14.4kg vs
81.0±20kg, p=0.04) than those who did not attend PPC. In addition,
women who achieved a first trimester HbA1c of <7.0% after PPC con-
tinued to demonstrate superior glycaemic control at 12 months post-
partum (6.8±1.3% vs 8.4±1.8%, p<0.001).
Conclusion: Despite intensive education and personal motivation during
pregnancy, women with diabetes do not have a sustained improvement in
measures of diabetes control and weight at 12 months post-partum.
However the benefits of PPC continue beyond pregnancy with women
who have attended PPC continuing to have better glycaemic control,
lower BP and lower weight at 12 months post-partum. Our challenge
now is to engage all women in PPC so that these long term benefits can
be gained by all women with established diabetes.
Supported by: Health Research Board of Ireland
Disclosure:A.M. Egan: None.

923
Parity and future risk of diabetes in patients with breast cancer
C.-L. Lee1, T.-P. Chen2, I.-T. Lee1, J.-S. Wang1, S.-Y. Lin1, Y.-M. Song1,
C.-P. Fu1, C.-S. Lin3, D.-C. Yeh4, W.H.H. Sheu1;
1Department of Internal Medicine,Taichung Veterans General Hospital,
Division of Endocrinology and Metabolism, Taichung, 2Department of
Internal Medicine, Show-Chwan Memorial Hospital, Division of
Endocrinology and Metabolism, Chang-Hwa, 3Taichung Veterans
General Hospital, Department of Family Medicine, 4Taichung Veterans
General Hospital, Department of Surgery, Taiwan.

Background and aims: Diabetes increase risk of breast cancer.
Multiparity increase risk of diabetes while it decrease risk of breast cancer.
Little is known about the impact of parity on diabetes in women with
breast cancer.The aim of this study was to examine the association be-
tween parity and the risk of diabetes among breast cancer patients.
Materials and methods: This retrospective cohort study enrolled breast
cancer patients without diabetes from 2002/1/1 to 2014/12/31 in our hospi-
tal. Incident diabetes after breast cancer being diagnosed was defined by
medical chart and clinical physicians. Information of Parity was obtained by
history and was defined as the number of live births (no live births
[nulliparity], one, two, three and four ormore live births [grandmultiparity]).
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Parity and risk of diabetes was estimated with Cox proportional hazard
regression models, adjusting for age at breast cancer diagnosis, hyperten-
sion, body mass index (BMI) and treatment with chemotherapy.
Results: Overall, 3508 breast cancer patients were included. Over an
average of 5.5 person-years of follow-up, 397 incident cases of diabetes
were noted after breast cancer being diagnosed. The BMI (kgs/m2) were
22.7, 23.7, 23.6, 24.3 and 25.5 for nulliparity, parity one, two, three and
grandmultiparity, respectively (p for trend <0.001). After adjusting com-
peting risk of death, in multivariate analysis, nulliparity, parity 1, 3 and
grandmultiparity were associated with an increased risk of being diag-
nosed with diabetes compared with parity 2 [relative risks: 1.74 (95%
confidence interval 1.12-2.67), 1.28 (0.77-2.09), 1.32 (0.92-1.90) and
2.12 (1.47-3.10), respectively.
Conclusion: Higher parity is associated with increasing BMI. However,
only nulliparity and grandmultiparity increase future risk of diabetes for
patients with breast cancer.
Supported by: TCVGH-1055701E
Disclosure:C. Lee: None.

PS 091 Pregnancy: factors that impact
outcome
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Glucose alteration in pregnancy and risk of adverse neonatal
outcomes
B. Pintaudi1, G. Lucisano2, G. Di Vieste3, A. D'Ettorre2, A. Nicolucci2;
1Niguarda Ca' Granda Hospital, Milan, 2CORESEARCH, Center for
Outcomes Research and Clinical Epidemiology, Pescara, 3Diabetes
Center C. Cantu' Hospital, Abbiategrasso, Italy.

Background and aims: Both gestational diabetes (GDM) and pre-
gestational diabetes in pregnancy (DM) are associated with worse neona-
tal outcomes compared with normal pregnancy. Others clinical condi-
tions, primarily represented by hypertensive and thyroid disorders, could
complicate pregnancy outcome. Aim of our study was to estimate the
risks of adverse neonatal outcomes of pregnancies complicated by
GDM and DM considering also the role of other important concomitant
diseases.
Materials and methods: Administrative data of the Italian Puglia region
from 2002 until 2012 were analyzed. Singleton pregnancies complicated
by GDM and DM and their neonatal outcomes were selected. Risks of
adverse neonatal outcomes for GDM and DM compared with normal
pregnancy were estimated by multivariate analyses after adjusting for
age, hypertensive and thyroid disorders and drugs use, the latter being a
proxy of pregnancy complexity.
Results: From a total of 135,163 pregnancies 1,357 complicated byGDM
and 234 by DM were selected. Both GDM and DMwere associated with
higher risks of neonatal hypoglycemia (OR=10.1; 95%CI 8.5-11.9 and
OR=36.0; 95%CI 27.1-47.8, respectively), SGA (OR=1.7; 95%CI 1.4-
2.0 and OR=5.8; 95%CI 4.4-7.7, respectively), LGA (OR=1.7 95%CI
1.3-2.1 and OR=7.9 95%CI 5.7-10.9, respectively), jaundice (OR=1.7;
95%CI 1.5-2.0 and OR=2.6; 95%CI 1.8-3.6, respectively), fetal
malformations (OR=2.2; 95%CI 1.7-2.8 and OR=3.5; 95%CI 2.2-5.7,
respectively), hypocalcemia and hypomagnesemia of newborn
(OR=1.8; 95%CI 1.2-3.0 and OR=9.2; 95%CI 5.5-15.5, respectively)
and cesarean section delivery (OR=1.9; 95%CI 1.7-2.2 and OR=8.5;
95%CI 5.6-12.9, respectively) compared with pregnancies with normal
glucose tolerance. Pre-gestational diabetes but not GDM was associated
with high risk of respiratory distress (OR=2.7; 95%CI 1.7-4.3 and
OR=1.1; 95%CI 0.9-1.5, respectively) and polidramnios (OR=46.5;
95%CI 19.52-110.57 and OR=2.32; 95%CI 0.57-9.52, respectively).
Conclusion: GDM and DM are associated with adverse neonatal out-
comes independently of the presence of other clinical conditions compli-
cating the pregnancy. Greater attention should be placed to the care of
pregnant women with GDM and DM.
Disclosure:B. Pintaudi: None.

925
The excessive weight gain during pregnancy is associated with ad-
verse maternal and fetal outcomes
C. Bianchi1, M. Romano2, M. Aragona1, L. Battini2, M. Di Filippi3, S.
Del Prato3, A. Bertolotto1;
1Department of Medicine, 2Maternal-Infant Department, University
Hospital of Pisa, 3Department of Clinical and Experimental Medicine,
University of Pisa, Italy.

Background and aims:The incidence of obesity and gestational diabetes
(GDM) is rising worldwide along with the number of overweight (OW)/
obese (OB) women who get pregnant. Both obesity and GDM are risk
factors for adverse maternal and neonatal outcomes. Nonetheless, the
relative impact of the two conditions on the overall risk is still undefined.
The aim of our study is to ascertain the independent role of pre-pregnancy
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BMI (pgBMI), gestational weight gain (GWG), and GDM on maternal
and fetal outcomes.
Materials and methods:We analyzed the data of 1198 pregnant women
(age 34.5±4.6 years; pgBMI 23.9±4.7 kg/m2; Caucasian 94.7%; primip-
arous 42%; twin pregnancy 2.2%) screened for GDM between January
2010 and March 2015. Data on maternal and fetal outcomes were based
on hospital discharges and medical records of both mother and newborn.
Results: At conception 22.9% of women were OW and 11.7% OB; dur-
ing pregnancy 33.2% had excessive GWG. Mean gestational age at de-
livery was 39.7±1.7 weeks and 37% of women had Cesarean section
(CS). Prevalence of GDM was 39.7%. Women with GDM were more
frequently OB (18.7% vs. 6.7%; p<0.0001) than those with normal glu-
cose tolerance (NGT), with no difference in GWG. CS frequency was
superimposable in GDM and NGT women. Prevalence of fetal
macrosomia was 7.2%, with no difference between GDMandNGTwom-
en, while SGA (7.6% vs. 3.5%) and LGA (6.4% vs. 1.9%) were more
frequent in newborns of GDM women (p<0.01). Offspring of women
with GDM were born slightly earlier (39.6±1.6 vs. 39.8±1.8 wks;
p<0.05). There was no difference in neonatal hypoglycemia. GWG cor-
related with neonatal body weight. This correlation persisted after adjust-
ment for gestational age at delivery and pg-BMI. Prevalence of excessive
GWG increased with increasing pg-BMI. Offspring of womenwith GWG
lower than recommended were born earlier (39.4±2 vs. 39.8±1.6 weeks;
p<0.0001) and weighed less (3100±511 g vs. 3287±524; p<0.001) than
those born to mothers with regular GWG. On the contrary, offspring of
women with excessive GWG weighed more (3405±510 g vs. 3287±524;
p<0.01). On a logistic regression analysis, excessive GWG was an inde-
pendent risk factor for macrosomia (OR 2.95, 95% CI 1.14-7.70; p<0.05)
and gestational age at delivery over 40 weeks (OR 1.91, 95% CI 1.19-
3.07; p<0.01). Factors associated with CS were twin pregnancy (OR
16.48, 95% CI 2.10-129.58; p <0.01), parity (OR 1.48, 95% CI 1.03-
2.12; p<0.05), gestational age at delivery <37 weeks (OR 4.17, 95% CI
1.73-10.06; p<0.002), prior CS (OR 62.52, 95% CI 14.78-264.49;
p<0.0001) and, of borderline statistical significance, also excessive
GWG (OR 1.63, 95% CI 0.99-2.67; p=0.05). GDM was not an indepen-
dent risk factor for adverse outcomes in this cohort.
Conclusion: Excessive GWG rather than GDM is associated with ad-
verse maternal and fetal outcomes. These findings call for early education
and implementation of healthy lifestyle in women planning a pregnancy
and careful monitoring of GWG during the pregnancy.
Disclosure:C. Bianchi: None.

926
Sleep quality in early pregnancy is associated with early-onset gesta-
tional diabetes and adverse perinatal outcome in obese pregnant
women
A. Zawiejska1, R. Corcoy2, F. Dunne3, D. Simmons4, G. Desoye5, R.
Devlieger6, P. Damm7, D.M. Jensen8, E.R.Mathiesen7, A. Lapolla9,M.N.
van Poppel10, A. Kautzky-Willer11, E. Wender-Ozegowska12;
1Dept of Obstetrics and Women's Diseases, University of Medical
Sciences, Poznan, Poland, 2Service of Endocrinology and Nutrition and
Diabetic Center, Hospital de Sant Pau Universitat Autonoma de
Barcelona, Spain, 3School of Medicine, National University of Ireland,
Galway, Ireland, 4Institute of Metabolic Science, Addenbrooke's
Hospital; Macarthur Clinical School, Western Sydney University,
Campbelltown, Australia, 5Department of Obstetrics and Gynecology,
Medical University of Graz, Austria, 6KU Leuven Department of
Development and Regeneration: Pregnancy, Fetus and Neonate,
Gynaecology and Obstetrics, University Hospitals Leuven, Belgium,
7Center for Pregnant Women with Diabetes, Departments of
Endocrinology and Obstetrics, Rigshospitalet, Faculty of Health
Sciences, University of Copenhagen, 8Departments of Endocrinology
and Gynecology & Obstetrics, Odense University Hospital, Denmark,
9Universita degli Studi di Padova, Italy, 10Department of Medical
Psychology, EMGO-Institute for Health and Care Research, VU

University Medical Centre, Amsterdam, Netherlands, 11Divison of
Endocrinology and Metabolism, Department of Medicine III, Medical
University of Vienna, Austria, 12Dept of Obstetrcis and Women's
Diseases, University of Medical Sciences, Poznan, Poland.

Background and aims: Sleep-Disordered Breathing (SDB) is character-
ized by impaired ventilation during sleep resulting in intermittent hypox-
ia. Evidence concerning association between SDB and maternal and neo-
natal outcome remains conflicting. We evaluated self-reported parameters
of sleep quality in early pregnancy: daily amount of sleep (AOS), number
of days with snoring per week (SD) number of days with insufficient
amount of sleep per month (IAS) as predictors of hyperglycemia and
perinatal complications in obese pregnant women.
Materials and methods: 905 participants of DALI study that aimed at
prevention of gestational diabetes mellitus (GDM) diagnosed following
IADPSG/WHO 2013 criteria. Inclusion criteria involved singleton viable
pregnancy, gestational age (GA) below 20weeks, BMI >=29.0 kg/m2 and
no history of diabetes. Statistical analysis: logistic regression and ROC
analysis with sleep quality parameters as predictors and GDM and peri-
natal complications as dependent variables.
Results:Characteristic of the study group at entry: maternal age: 31.5±5.4
years; GA: 15.3±2.3 weeks; BMI: 34.5±4.0 kg/m2; AOS: 7.8±1.4 hours;
IAS: 10.6±9.6 days/month; SD: 1.7±2.5 days/week; NC: 36.5±2.2 cm;
multiparity: 62.7%, shift work: 20.9%, nonsmokers: 52.9%. Perinatal
outcomes: chronic hypertension:12.6%, preeclampsia: 2.9%, gestational
hypertension (PIH): 11.1%, GDM at entry (early-onset GDM/e-GDM):
25.0%, GDM in late pregnancy: 26.7%, premature delivery: 5.7%, con-
genital malformations: 4.4%. Independent predictors for snoring were
NC: OR 1.17 (1.11-1.25) and BMI: OR 1.06 (1.03-1.09). Snoring was
associated with a risk of e-GDM: OR 1.52 (1.12-2.1). SD>3 days was
independently associated with a risk of PIH: OR 1.13 (1.02-1.25). In
women without e-GDM, shift work predicted fetal malformations: OR
2.3 (1.04-5.21).
Conclusion: Self-reported information concerning snoring in early preg-
nancy can be useful in assessment of fetomaternal risk in obese pregnant
women.
Clinical Trial Registration Number: ISRCTN70595832
Supported by: HEALTH-F2—2009-242187
Disclosure:A. Zawiejska: None.

927
Ethnic variations in glucose and the interaction with fetal growth in a
multi-ethnic inner city antenatal cohort
R. Agha-Jaffar1, S. Misra1, N. Oliver1, J. Terry2, A. McCarthy2, C. Yu2,
B. Jones2, D. Gable3, H. Shaikh3, A. Dornhorst3, I. Godsland1, G.M.M.
Alberti1, S. Robinson3;
1Diabetes, Endocrinology and Metabolism, Imperial College London,
2Department of Maternal Medicine, Imperial College NHS Trust,
3Department of Metabolic Medicine, Imperial College NHS Trust,
London, UK.

Background and aims: Non-white ethnicity is a known risk factor for
developing gestational diabetes mellitus (GDM). The prevalence of ad-
verse materno-fetal outcomes in women diagnosed with GDM addition-
ally varies according to ethnicity. However few studies have explored the
impact of ethnicity on the interaction between glycaemia and fetal
birthweight. We aimed to determine whether there was an independent
effect of ethnicity on the interaction between maternal glycaemia, early
pregnancy BMI and fetal birthweight.
Materials and methods: A retrospective analysis of pregnant women at
risk of developing GDM in an inner-city healthcare centre was conducted
(n=4562). This cohort underwent a diagnostic 75g oral glucose tolerance test
at 24-28 weeks gestation. Baseline maternal demographics, glycaemia and
fetal birthweight were compared across five ethnic groups: White Caucasian
(Group 1, n=1379), Black African-Caribbean (Group 2, n=591), South
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Asian (Group 3, n=392), Mixed ethnicity/ any other Asian ethnicity (Group
4, n=392) and Other/ Ethnicity unknown (Group 5, n=701). Regression
analyses were used to determine if an interaction between glucose, early
pregnancy BMI and fetal birthweight existed that was dependent on ethnic-
ity: gestational age and diagnosis of GDM were adjusted for.
Results: Significant differences were observed in maternal age, early
pregnancy BMI, fasting plasma glucose (FPG), 120-minute value glucose
and fetal birthweight across the five ethnic groups (Table 1). Following
adjustment for gestational age and GDM diagnosis, a 1mmol/L increase
in FPG increased birthweight by 157g (p<0.001): this interaction was
ethnic group dependent (effect size significantly smaller in ethnic groups
4 and 5). Interactions between 120-minute glucose value and fetal
birthweight were also dependent on ethnicity with black African-
Caribbean women exhibiting the largest effect size (27.6g increase in
birthweight for every 1mmol/L increase in glucose). These interactions
persisted following adjustment for early pregnancy BMI. The interaction
between early pregnancy BMI and fetal birthweight was not dependent on
ethnicity.
Conclusion: This study has demonstrated an ethnic group dependent
effect on the interaction between glucose and fetal birthweight.
However ethnicity did not impact on the interaction with early pregnancy
BMI and fetal birthweight. These data suggest that ethnicity specific glu-
cose thresholds for the diagnosis of GDM may be warranted.

Supported by: Novo Nordisk UK Research Foundation
Disclosure:R. Agha-Jaffar: None.

928
Does the use of ultrasound (u/s) monitoring during GDM pregnancy
help to prevent neonatal macrosomia?
E. Anastasiou, S. Kouki, P. Antsaklis, M. Pissia, G. Asimakopoulos, G.
Daskalakis;
Alexandra Hospital, Athens, Greece.

Background and aims: The aim of the study is to examine whether the
intensive management of women with gestational diabetes mellitus
(GDM), which takes into account not only glucose control but also the
findings of serial u/s fetal measurements may help to reduce neonatal
macrosomia.
Materials and methods: In this prospective study 60 pregnant women
with GDMwere included. Of them 35 women (58.3%) were treated with
diet (GDM-D) following the Institute of Medicine recommendations and
the other 25 (41.7%) were treated with insulin as well (GDM-I). For
insulin initiation the following were taken into consideration: 30% of
fasting glucose values >95mg/dl or of 1-hour glucose values >130mg/

dl, despite complying with the diet instructions, and/or findings of the
fetal u/s, namely abdominal circumference (FAC)>70percentile (pctl) or
amniotic fluid index (AFI)>20. The patients were followed-up every two
weeks at the outpatient diabetic clinic. The fetal u/s was performed by the
same examiner at the time of GDM diagnosis (U/S-diag) and then month-
ly up to delivery (U/S-final).
Results: Regarding the pre-pregnancy BMI in the whole group of GDM
women, 48% were of normal weight, 29% overweight and 23% obese.
The GDM-I presented a greater percentage of obese women compared to
the GDM-D subgroup (38.1% vs 12.1% respectively, p=0.048). The
weight gain for the whole group was 10.5±3.4kg. There were no differ-
ences between the two subgroups according to weight gain, family history
of diabetes, previous history of GDM and smoking. Concerning the u/s
findings: (i) in the total GDM group FAC>70pctl at the initial U/S-diag
was 16/60 (26.7%), compared to the U/S-final 8/60 (13.3%), p=0.022.
Specifically in the GDM-D subgroup the percentages were as follows:
FAC>70pctl in the U/S-diag was 7/35 (20%), while in the U/S-final it was
1/35 (2.9%), p=0.022, whereas in the GDM-I subgroup these were 9/25
(36%) and 7/25 (28%) respectively, p=ns. There was no correlation found
between FAC and pre-pregnancy BMI or weight gain. (ii) AFI>20 was
detected in the initial U/S-diag at 10/60 (16.7%), while in the U/S-final it
was 4/60 (6.7%), p=0.058. Particularly in the GDM-D subgroup the per-
centages were as follows: AFI>20 in the U/S-diag was 5/35 (14.3%),
while in theU/S-final it was 2/35 (5.7%), whereas in the GDM-I subgroup
they were 5/25 (36%) and 2/25 (8%) respectively. Gestational age at
delivery was 38.2 ±1.4 weeks (GDM-D= 38.4±1.4 vs GDM-I= 37.8
±1.2, p=ns). The percentage of caesarean delivery was 31.7% (19/60),
specifically in the GDM-D subgroup 10/35(28.6%) while in the GDM-I it
was 9/25(36%), p=ns. Birth weight was 3238±477g (GDM-D=3194
±462g and GDM-I= 3299±498g, p=ns). Of the neonates 2/60 were less
than 10pctl (GDM-D=1/35 and GDM-I=1/25), while over the 90pctl was
1/60 in the GDM-I subgroup. The classification at the same percentile
range (≤10, 11-89, ≥90) of the U/S-final compared to the actual birth
weight was almost identical in 58/60 cases (accuracy = 96.7%).
Conclusion: The intensive management of GDM women taking into
account the u/s fetal measurements contributed to the reduction both of
u/s macrosomia by 50% and of amniotic fluid by over 60%. The actual
result of this approach was that 57/60 neonates presented with normal
birth weight where as only 1/60 was large for gestational age and 2/60
small for gestational age.
Disclosure:E. Anastasiou: None.

929
Are there differences in the outcome of in vitro fertilisation vs spon-
taneous conception in pregnancies complicated by gestational
diabetes?
P. Thomakos1, O. Kepaptsoglou1, I. Taraoune1, C. Barreto1, A.
Korantzis2, D. Trouvas3, C.S. Zoupas1;
1Diabetes Center, Hygeia General Hospital, 2Iaso Maternity Hospital,
3Mitera Maternity Hospital, Athens, Greece.

Background and aims: In Vitro Fertilization (IVF) is a popular method
of assisted reproduction. IVF is associated with an increased risk of
Gestational Diabetes Mellitus (GDM). In literature, there is limited evi-
dence regarding the effect of IVF on the outcome in pregnancies compli-
cated by GDM. The aim of our study was to investigate the clinical
characteristics of IVF vs spontaneous conception pregnancies complicat-
ed by GDM and their affect on the maternal and fetal outcomes.
Materials and methods: A cross-section study was conducted in 102
singleton IVF vs 102 spontaneous conception pregnancies diagnosedwith
GDM. The demographic and clinical characteristics of the study groups
are as follows: [(Mean±SD) age: 38.23±4.9 vs 34.1±3.2 years, p<0.001;
BMI: 25.8±5.3 vs 23±4.1 kg/m2, p<0.001; HbA1c: 5.2±0.5 vs 5.2±0.7%,
p=NS; Fasting Blood Glucose (FBG): 84.1±8.4 vs 84.2±7.1 mg/dl,
p=NS; 1-hour postprandial BG: 103.6±11 vs 106.5±10mg/dl, p=NS;
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week of diagnosis GDM: 21.8±5.2 vs 23.8±6.2, p=0.03; percentage of
insulin users: 79.2 vs 77.3%, p=NS; week of starting insulin: 22.8±5 vs
24.8±5, p=0.03; insulin dose: 34.7±10 vs 29.5±16 iu/day, p=0.03; mis-
carriage history: 32.5 vs 30.8%, p=NS; smoking history: 30.5 vs 31.2%,
p=NS].
Results: The summary of obstetric and neonatal history between the two
groups is as follows: [Maternal weight gain: 10.4±4.4 vs 11.9±3.7 kg,
p=0.053; week of delivery: 36.9±2 vs 37.4±0.7, p=0.04; neonatal birth
weight: 2857±517 vs 2891±341 g, p=NS; women experienced hypogly-
cemia episodes: 24.5 vs 26.5%, p=NS; pre-eclampsia rate: 4.9 vs 3.9%,
p=NS; Respiratory Distress Syndrome: 14.7 vs 12%, p=NS; Neonatal
hypoglycemia: 17.6 vs 14.7%, p=NS; Jaundice: 20.6 vs 18.6%, p=NS;
Neonatal Intensive Care Unit admittance: 15.6 vs 14.7%, p=NS;
Caesarean Section (CS): 86.3 vs 56.9%, p<0.001]. There were 2 cases
of perinatal mortality in the IVF group. Associations between clinical
characteristics and the adverse outcomes were tested among the IVF
group. CS as a complication was not included in the analysis. However,
the data showed a significant higher incidence of CS in the IVF group,
which could be partially attributed to physicians and/or patient’s prefer-
ence. Regarding the glycemic control, 1-hour Postprandial BG was asso-
ciated with maternal-fetal complications (r=0.504, p<0.001). In addition,
it was noted that there was no correlation between the FBG and HbA1c
with maternal-fetal complications. Insulin dosage was associated with
higher rate of maternal hypoglycemia (r=0.513, p=0.001), but it did not
affect fetal outcome. History of preceding miscarriage was associated
with smoking (r=0.299, p=0.007). BMI was not correlated with the week
of GDM diagnosis. The statistical difference of the age and the BMI for
the IVF group vs the spontaneous conception group may indicate that
both age and increased BMI may have a negative affect on fertility.
Conclusion:There was no significant difference in the adverse pregnancy
outcome of the IVF vs the spontaneous conception pregnancies compli-
cated by GDM. It is apparent that strict postprandial metabolic control,
which can be reached with intense early insulin therapy, can limit the
incidence of the adverse pregnancy outcome. Our results indicated a need
for earlier GDM screening in the IVF vs spontaneous conception
pregnancies.
Disclosure:P. Thomakos: None.

930
DALI lifestyle intervention in pregnant women with BMI ≥29 kg/m2.
Continuous glucose monitoring substudy
D. Tundidor1, A. Zawiejska2, E. Mathiesen3, U. Mantag2, E. Wender-
Ozegowska2, P. Damm3, A. de Leiva1, R. Corcoy1, DALI Core Study
Group;
1Hospital de la Santa Creu i Sant Pau, Barcelona, Spain, 2University of
Medical Sciences, Poznan, Poland, 3Righospitalet, Copenhagen,
Denmark.

Background and aims: The DALI study compared the impact of three
interventions (healthy eating (HE), physical activity (PA), and HE + PA)
vs a control group on the risk of GDM in a randomised controlled trial
conducted in 9 European countries. In a subset of three of the participating
centers, we performed a substudy investigating possible differences be-
tween the groups in 24h glucose values using continuous glucose moni-
toring (CGM). We aimed to compare average and variability of 24h glu-
cose values measured by CGM in the four study groups.
Materials and methods: Pregnant women at risk of GDM (pre-pregnan-
cy BMI ≥29 Kg/m2), ≤19+6 weeks of gestation, with normal glucose
tolerance at baseline (IADPSG criteria) were included. The intervention
was conducted by personal coaches, who had received standardized mo-
tivational interviewing training, and consisted of five face-to-face inter-
views and up to four telephone sessions. At 35-37 weeks CGM (iPro2,
Medtronic) was performed for three days (minimum CGM information >
60% of the period required for inclusion). Sixty-four out of 198 women
were included in the CGM substudy. Statistical analysis: variables are

expressed as %, mean ± standard deviation or P50 (P25, P75) according
to distribution; Chi-square test, ANOVA and Kruskal-Wallis ANOVA
used for comparison.
Results: See table 1
Conclusion: In pregnant women with pre-pregnancy BMI ≥29 Kg/m2,
lifestyle interventions did neither modify the average or variability of 24h
glucose values measured by CGM at 35-37 weeks of gestation.

Clinical Trial Registration Number: ISRCTN70595832
Supported by: HEALTH-F2—2009-242187
Disclosure:D. Tundidor: None.

931
Postpartum dysglycaemia among women meeting criteria for overt
diabetes in pregnancy
E. Noctor1,2, C. Crowe1, L.A. Carmody1, B. Kirwan1, A. O'Dea3, P.
Gilespie4, L.G. Glynn3, B.E. McGuire5, C. O'Neill4, P.M. O'Shea6, F.P.
Dunne1;
1Galway Diabetes Research Centre, National University of Ireland
Galway, Ireland, 2Steno Diabetes Center, Gentofte, Denmark,
3Department of General Practice, 4School of Business and Economics,
5School of Pyschology, National University of Ireland Galway,
6Department of Clinical Biochemistry, University Hospital Galway,
Galway, Ireland.

Background and aims: The International Association for Diabetes in
Pregnancy Study Groups, in addition to proposing new gestational diabe-
tes diagnostic criteria in 2010, introduced a new category of overt diabetes
in pregnancy (fasting glucose of ≥7mmol/L, HbA1c of ≥6.5%, or random
plasma glucose of ≥11.1 mmol/L confirmed by HbA1c/fasting plasma
glucose). However, there is a lack of evidence regarding the postpartum
implications of this classification
Materials and methods: From January 2007 to December 2010, preg-
nant women across five centres were screened for GDM (one-step meth-
od; 75g oral glucose tolerance test [OGTT] with fasting, 1-hr and 2-hr
values). Women were retrospectively classified as having overt diabetes
in pregnancy, hyperglycaemia not meeting overt diabetes criteria, or nor-
mal glucose tolerance (NGT) according to IADPSG criteria. All women
meeting IADPSG criteria for GDMwere invited back for an OGTT at 12
weeks postpartum, and invited for later follow-up up to 5 years postpar-
tum. Women were included in this study if they attended at least once
during this time period. American Diabetes Association criteria for the
diagnosis of prediabetes (fasting glucose 5.6-6.9 mmol/L, 2-hr glucose
7.8-11.0 mmol/L, HbA1c 39-47 mmol/mol) and diabetes (fasting glucose
≥7 mmol/L, 2-hr glucose ≥11.1 mmol/L, HbA1c ≥48 mmol/mol) were
used to classify glycaemic status at follow-up. The chi-squared and
Fisher’s tests were used to examine differences across groups.
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Results: Thirty-eight women met the criteria for overt diabetes on fasting
and/or two-hour glucose values on the pregnancy OGTT, and had at least
one OGTT postpartum (up to 5 years). In addition, 107 women met overt
diabetes criteria by virtue of a single isolated one-hour value of ≥11.1
mmol/L on the pregnancy OGTT. Women with hyperglycaemia in preg-
nancy without overt diabetes (n=237), and women with NGT who were
invited for follow-up glucose testing (n=515), were included for purposes
of comparison. Results are detailed in the table below.
Conclusion: Women with overt diabetes in pregnancy on fasting or 2-hr
glucose values are at higher risk of postpartum diabetes and prediabetes
than women with hyperglycemia in pregnancy not meeting overt diabetes
criteria. However, the majority of these women do not have diabetes,
either at postpartum or later follow-up. Women with an isolated one-
hour glucose value consistent with overt diabetes in pregnancy are at
lower risk of progression to prediabetes than those meeting fasting or 2-
hr criteria.

Supported by: HRB Ireland
Disclosure:E. Noctor: Employment/Consultancy; EN is employed at
Steno Diabetes Center, a research hospital operating within the Danish
public healthcare system and owned by Novo Nordisk A/S. Grants;
Funding for the study was provided by the Health Research Board
(HRB) of Ireland (Grant number ICE/2011/3), EN reports an unrestricted
educational grant from Novo Nordisk Ireland.

PS 092 Gestational diabetes: screening
and predictors

932
Analysis of a large German register with data of >11,000 pregnancies
with gestational diabetes
L. Heinemann1, H. Adamczweski2, D. Weber2, G. Faber-Heinemann2,
M. Kaltheuner2;
1Management, Profil Institute for Metabolic Research, Neuss,
2Management, winDiab, Düsseldorf, Germany.

Background and aims:A number of Diabetic specialist practices (DSPs)
in Germany document systematically data of diabetic pregnancies in a
register to optimise the quality of the care process. We analysed relevant
topics in the wake of the introduction of a new gestational-Guideline as
well as a change in the maternity directive.
Materials and methods: Data of a total of 11,357 pregnancies with
gestational diabetes in the years 2008 to 2014 documented in up to 28
DSPs were analysed, with a continuous increase in documented pregnan-
cies per year of 1,000 in 2008 to 2,456 in 2014.
Results: In the years 2013/14 the GDM was more frequently diagnosed
more frequently in the preferred time span between the 25th-28th week of
pregnancy than in previous years (33% vs. 27% in 2009/10). 40% of
pregnant women were treated withon an insulin therapy in 2013/14 com-
pared to 34% in 2009-2011 (p<0.0001). The percentage of overweight
women was higher with 28% in 2013/14 than before (26%, p<0.001), that
of obese women was also higher (35% vs. 32%; p<0.001). 4% of these
women were diagnosed with overt diabetes during their pregnancy in the
years 2013-2014. The increase in the frequency of caesarean sections was
not significant (39% versus 38%). 43% of the mothers participated in a
postpartum diabetes screening, 40% of these showed pathological results.
71% of the mothers breastfed their children at this time.
Conclusion: This analysis shows that implementing a guideline for the
treatment of gestational diabetes helps to improve quality of care: GDM
diagnosis and treatment start more often in a timely manner, allowing for
more time to profit from therapy. The growing prevalence of adiposity can
also be observed among pregnant women, stressing the need to focus on
this additional health risk for mother and child. GDM screening identifies
families with severely elevated diabetes and cardiovascular risk.
However, less than half of the young mothers take advantage of this offer
and miss the chance to prevent their chronic disease.
Disclosure:L. Heinemann: None.

933
Screening of glucose tolerance to detect gestational diabetes in Italy: a
population study
C. Lencioni1, G. Seghieri2, E. Gualdani2, E. Lacaria1, P. Francesconi2, G.
Di Cianni1;
1Department of Diabetes and Metabolic Disease, Hospital of Livorno,
2Regional Agency for Health, Tuscany, Firenze, Italy.

Background and aims: Universal screening for GDM has been used
in Italy for over 20 years; since 2012 the National Health Authority
recommended selective GDM screening. According to these national
guidelines (NGL), not all women are eligible to perform screening
test at any time during pregnancy and selective screening (2hr-75g-
OGTT) is recommended early in pregnancy (16-18 week) in women
at high risk (previous GDM; pre-pregnancy BMI ≥30 kg/m2, glu-
cose value at 1st visit between 5.6-7 mmol/L) and later in pregnancy
(24-28 week) in women at medium risk (pre-pregnancy BMI ≥25
and <30 Kg/m2, age ≥35 years, previous macrosomia; positive fam-
ily history of diabetes an high risk ethnicity), while women at low
risk (no risk factors) are excluded. The present study was conceived
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to evaluate the compliance to NGL in Tuscany, a region of central
Italy.
Materials and methods: This study includes all women, resident in
Tuscany, who delivered in year 2014, after excluding those with
pregestational diabetes, individualized by the certificates of care at deliv-
ery (CEDAP). The database, included information about: onset of preg-
nancy and gestational age at delivery, place of birth; pregestational body
weight, marital status, employment, smoking habit, parity, education de-
gree. The CEDAP dataset was then linked to the regional flux of all
specialists’ visits including prescriptions of OGTT performed since the
16th gestational week. All pregnant womenwere classified as eligible and
not eligible according to NGL. In the two groups, for each stratum, a
logistic regression was performed to evaluate the chance of being tested
by the OGTT, after adjusting for maternal age, marital status, education
degree, ancestry, employment status, parity, smoking habit, pregestational
BMI and first visit‘s setting.
Results: We identified 26,365 pregnant women: 13,601 (51%) eligible
and 12,764 (49%) not eligible. OGTT was performed in 18,169 cases
(69%) including 73% of eligible (n.=9973) and 64.2% (n=8196) of not
eligible women. In almost all cases of both two groups OGTT was per-
formed late in pregnancy. The rate of OGTT performers increased with
age and the class age > 40yr had the higher chance of having an OGTTas
compared to those aged lesser than 25yr [RR:1.22 (1.16-1.27); p=0.001].
The chance of being tested was increased in overweight-obese women
[RR:1.08 (1.04-1.12); p=0.001], in nulliparous pregnancies [RR:1.03
(1.01-1.04); p=0.04] and among those with a medium-high education
degree, as compared to those with a low degree [RR:1.10(1.01-1.22);
p=0.03]. The chance of performing an OGTT decreased among women
not followed by a specific clinical setting [RR:0.72 (0.62-0.83); p=0.001]
and among housewives, as compared to employed or student women
[RR:0.94 (0.92-0.96);p=0.001].
Conclusion: Our data show that 51% of pregnant women should be
considered eligible for GDM selective screening according to NGL. In
this population screening test is largely applied. Moreover NGL are still
not correctly applied, considering the time of OGTTexecution in high risk
women as well as the high prevalence of screening test in non eligible
women. Action has to be taken to improve application of new
recommendations.
Disclosure:C. Lencioni: None.

934
Incidence and major characteristics of gestational diabetes mellitus
with the new IADPSG criteria: updated data of a Cantonal hospital
in Switzerland
H. Savopol1, E. Fontana2, M. Richli3, J.-L. Magnin4, N. Ben Ali5, J.
Ducry2, A. Lauber-Biason1;
1Human Medicine, University of Sciences of Fribourg, 2Service of
Endocrinology-Diabetology, Clinic of Medicine, 3Medical Informatics
Group, 4Central Laboratory, 5Clinic of Gynecology and Obstetrics,
Cantonal Hospital of Fribourg, Fribourg, Switzerland.

Background and aims: The International Association of Diabetes in
Pregnancy Study Group (IADPSG) criteria replace the Carpenter and
Coustan (C&C) criteria in a Cantonal Hospital in Switzerland since
2011. These new criteria propose a one-step screening test with a lower
glucose concentration threshold and abandon the category of gestational
glucose intolerance (GGI). The aim of this study is to assess the incidence
of gestational diabetes mellitus (GDM) and birth major complications in
the population of the Cantonal Hospital. Results are compared with the
data of a previous study done in the Cantonal Hospital and using the C&C
criteria.
Materials and methods:We conducted a retrospective study of all preg-
nant women screened for GDM between the January 1st 2014 and
December 31st 2015. Clinical data of the GDM women and their off-
spring were collected and analyzed from the screening test until the

postpartum OGTT control test. We compared these data to women with-
out GDM and their offspring as controls. At least the results are compared
with a previous study concerning pregnant women screened in 2004-05.
Results: On 502 pregnant women included, 159 women (31.7%) were
diagnosed for GDM; 132 (83%), 18 (11.3%) and 9 (5.7%) women were
diagnosed respectively at fasting, at 1-hour and 2-hour after glucose chal-
lenge. There was an increase of GDM incidence comparing with C&C
criteria (4.8% of GDM and 2.6% of GGI). Mean age for GDM women
was 30 years old and 29 years old for non GDM women (p= 0.04). Our
population of GDM women was significantly younger comparing to the
previously study (p=0.0223). Mean BMI before pregnancy was higher for
GDM women compared to non GDM women (25.6 vs 23.7 kg/m2,
p=0.0002). Fifty-nine GDM women (37%) needed insulin-treatment. Of
these, 39 women (66.1%) were treated with intermediate-acting insulin, 9
(15.3%) with rapid-acting insulin and 11 (18.6%) with both types. The
proportion of GDM treated women decreased in the current study (37% in
current study vs 70% in previous study, p=0.0233). Proportion of caesar-
ean section was not significantly different with 33.6% of GDMwomen vs
28% for non GDM women (p=0.226). Proportions of preeclampsia, pre-
mature delivery, symptomatic newborn’s hypoglycemia and obstetrical
trauma were not significantly different in the two groups. The rate of
persistent impaired glucose tolerance was not significantly different be-
tween the current and the previous study (16% of GDMwomen in current
study vs 18% in previous study, p=0.85).
Conclusion:Our results show a significant increase in GDM incidence of
6.6 times in 10 years in a same population with the new IADPSG criteria
(of 4.2 times if GGI women are included). The proportion of birth com-
plications is unchanged. The proportion of insulin-treated women de-
creases by almost half.
Disclosure:H. Savopol: None.

935
Pre-pregnancy body mass index or gestational weight gain is a better
predictor of gestational diabetes
M.V. Boyadzhieva1, T. Tankova1, I. Atanasova1, V. Stoykova2, S.
Nashar2;
1Clinical Center of Endocrinology Sofia, 2University Hospital of
Obstetrics and Gynecology, Sofia, Bulgaria.

Background and aims: The obesity epidemic has fueled an epidemic of
prediabetes and diabetes in women of childbearing age. For this reason
screening for gestational diabetes (GDM) is essential. The aim of the
present study is to assess the pre-pregnancy body mass index (BMI)
and weight gain during pregnancy (until 24 week of gestation when
screening for GDM is performed) as a predictive factor for GDM
development.
Materials and methods:We conducted a retrospective analysis on 7809
pregnant women who delivered for the period 2014-2015 in our univer-
sity hospital. The weight before pregnancy and those gained during preg-
nancy was obtained from hospitals medical records. For diagnosis of
GDM IADPSG criteria has been used.
Results: The prevalence of GDM was 7% (546). The total weight gain
and rate of weight gain decreased with increasing pre-pregnancy BMI.
The mean level of pre-pregnancy BMI was 23.4±2.8 kg/m2 and the
weight gain during pregnancy was 6.5±1.8kg. Ten percent of women
had a pregravid BMI ≥30 kg/m2. Women with GDM had higher pre-
pregnancy BMI (29.4±4.7 vs 23.2±2.4) and higher weight gain during
pregnancy (8.2±1.8 vs 6.3±1.5) in comparison with women without this
condition (p<0.005). Bodymass index (BMI) between 25 and 29.9 kg/m2
before pregnancy increases the risk for having GDM 1.629 (p30kg/m2
4,162 (p<0.0001). The area under receiver operating characteristic curve
(AUC-ROC) of weight gain during pregnancy to detect GDM was 0.958
(95%CI 0.946-0.970, p<0.0001). Using a value of <10.1kg up to 24week
of gestation could rule out GDMwith a sensitivity of 81% and specificity
of 89%. Weight gained more than 10.1kg increase 1.394 (p<0,034) risk
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for GDM development. Furthermore, pre-pregnancy obesity (BMI of 30
kg/m2) was associated with worse pregnancy outcome, independent from
GDM.
Conclusion: Weight loss before pregnancy may improve fertility and
reduce the risk of poor maternal-fetal outcomes, especially gestational
diabetes. The lack of established national screening program necessitates
the active search for pregnant women at high risk for GDM development.
Lifestyle interventions that moderate gestational weight gain may reduce
the risk of poor pregnancy outcomes, as well as lower the risk for signif-
icant postpartum retention.
Disclosure:M.V. Boyadzhieva: None.

936
The effect ofmaternal weight gain before the diagnostic OGTTon the
risk of gestational diabetes
Z. Szili-Janicsek1, T. Tänczer1, B. Domján1, E. Szabó2, V. Ferencz1, Z.
Kerényi3, A. Péterfai3, V. Vass4, Á. Tabák Gy.1,5;
11st Departement of Medicine, Semmelweis University Faculty of
Medicine, 2St. Imre Hospital, 3Diabetes Outpatient Clinic Tóth Ilona
Health Service, 4Semmelweis University, Budapest, Hungary,
5Department of Epidemiology and Public Health, Univerity College
London, UK.

Background and aims: Body mass index (BMI) measured in the 1st
trimester is an important predictor of gestational diabetes. In contrast, only
limited and controversial data is available on the effect of weight gain
during the first two trimesters on this association. Therefore we hypoth-
esized that larger BMI change until the OGTT (dBMI) would predict
GDM.
Materials and methods: Between 2002 and 2005, n=5335 pregnant
women participated in an universal population-based screening at a
hospital. After excluding women with pregestational diabetes, twin
pregnancies, and with missing body weights, data on n=4397 women
was analyzed. Body weight was measured at the first prenatal visit (6-
8 weeks of gestation) and at the time of the 75g OGTT (24-28 weeks
of gestation). GDM was diagnosed based on both the WHO-1999
(n=296) and the WHO-2014 (n=648) diagnostic criteria. Hierarchical
logistic regression models were used to investigate the association
between GDM risk and (1) change in BMI and then (2) further ad-
justed for baseline BMI.
Results:Mean age of the participants was 29.3±4.22 years, baseline
weight 63.22±12.24 kg, baseline BMI 22.80±4.25 kg/m2. Their
BMI increased by 2.51±1.50 kg/m2 by the time of the OGTT.
Later GDM women had a smaller BMI increase compared to con-
trols (WHO-2014: 0.26, 95%CI 0.12-0.40; WHO-1999 0.20, 95%CI
0.02-0.37 kg/m2), and there was a negative correlation between
baseline BMI and BMI increase (r=-0.21, p<0.001). In univariate
analysis a larger BMI increase seemed to be protective against
GDM development (OR: 0.89 95%CI: 0.84-0.94, p<0.001), however
this association was completely abolished after adjustment for base-
line BMI (OR: 0.97 95%CI: 0.91-1.03, p=0.261). A similar (but
weaker) negative association was found between the risk of GDM
based on the WHO-1999 recommendation and change in BMI (OR:
0.91 95%CI: 0.84-0.99, p=0.023), that was also reduced to
nonsignificance after adjustment for baseline BMI (OR: 0.98
95%CI: 0.90-1.06, p=0.558).
Conclusion:Women with an increased risk of GDM or a higher BMI has
a lower weight gain before the diagnostic OGTT compared to normal
weight, low risk women. Our results suggest that weight gain between
early pregnancy and the 2nd trimester has little effect on the risk of GDM
determined by early pregnancy obesity and thus lifestyle counselling at
early pregnancy is unlikely to substantially decrease the risk of GDM
development.
Supported by: Hungarian Scientific Research Fund (OTKA 68575/2007)
Disclosure:Z. Szili-Janicsek: None.

937
Total bile acid in first trimester pregnancy predicts the risk of gesta-
tional diabetes
W. Hou1, X. Meng2, W. Zhao1, J. Pan1, J. Tang1, Y. Huang2, F. Liu1, W.
Jia1;
1Department of Endocrinology and Metabolism, Shanghai Clinical
Medical Center of Diabetes, Shanghai Key Clinical Center of Metabolic
Diseases, 2Department of Obstetrics and Gynecology, Shanghai Clinical
Center for Severe Maternal Rescue, China.

Background and aims: To assess whether TBA level in first trimester
pregnancy is associated with the occurrence of GDM in Chinese pregnant
women.
Materials and methods: In the current study, biochemical parameters
including serum TBA of 742 pregnant women were tested within 12
weeks of gestation and compared. Then 268 cases were diagnosed with
GDMand 474 were diagnosedwith normal glucose tolerance by 75 g oral
glucose tolerance test (OGTT) performed at 24-28th weeks of gestation.
Results: Serum TBA levels at early pregnant period were significantly
higher in pregnant women with GDM compared with healthy pregnant
women (2.3±1.4 μmol/L vs. 1.9±1.0μmol/L, P < 0.001). The Spearman’s
correlation analysis showed that TBA was positively associated with
HOMA-IR and the occurrence of GDM (both P < 0.05). A binary logistic
regression analysis after adjusting for other confounding variables re-
vealed a significant and independent association between TBA and
GDM [odds ratio (OR), 1.383; 95% confidence interval, 1.183-1.616, P
< 0.001]. The pregnant women were divided into quartiles according to
their serum TBA concentrations, and compared to the first quartile, the
OR of GDM markedly increased in the fourth TBA quartile (P < 0.05).
Conclusion: Serum TBA is closely linked with insulin resistance and
GDM. Monitoring TBA in first trimester is helpful to identify women
who are at risk for the subsequent development of GDM.
Supported by: National Science Foundation of China (81270397)
Disclosure:W. Hou: None.

938
Higher plasma levels of relaxin-2 andC-peptide in early pregnancy in
patients with gestational diabetes
J. Dereke1, Y. Alonso Lopez1, M. Landin-Olsson1,2, C. Nilsson1,3, H.
Strevens4, M. Hillman1;
1Clinical Sciences, Lund University, 2Department of Endocrinology,
Skåne University Hospital Lund, 3Department of Peadriatrics,
Helsingborg Hospital, Helsingborg, 4Department of Obstetrics, Skåne
University Hospital Lund, Sweden.

Background and aims: Relaxin is an important hormone in shaping the
endometrium in early pregnancy. It promotes vascularization and secre-
tion of prolactin as well as insulin-like growth factor binding protein.
Relaxin has been suggested to promote insulin sensitivity in studies on
mice and negatively associated with insulin levels in human pregnancy.
Lower levels of relaxin-2 have been suggested in patients with type 2
diabetes and higher in pregnant women with type 1 diabetes although
both studies had very limited statistical power. There is to our knowledge
no report on levels of relaxin in gestational diabetes which is peculiar
considering the importance of this hormone in both pregnancy and insulin
resistance. The aim of this study was to investigate levels of relaxin-2 in
patients with gestational diabetes and compare with healthy controls at
12th week of gestation.
Materials and methods: Patients included in this study were diagnosed
with GDM at a University Hospital (n=137). Pregnant women without
diabetes were included as controls and recruited at health care units in the
same area (n=114). Blood samples were drawn at the 12th week of ges-
tation in both patients and controls. Commercially available ELISAwere
used to measure plasma levels of relaxin-2, C-peptide and adiponectin.
Mann-Whitney U-test was used to study differences in mean rank
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between the groups and Spearman rank correlation to study association
between parameters. Data are reported as median followed by interquar-
tile range in brackets.
Results: We found significantly higher plasma levels of relaxin-2 in
women with GDM (833 [404-1525] pg/mL) compared to in controls
(468 [332-935] pg/mL; p=0.001) and a positive correlation was found
between relaxin-2 and C-peptide (rs=0.20, p=0.002). Also plasma levels
of C-peptide were higher in women with GDM (1.2 [0.7-1.8] nmol/L)
compared to controls (0.6 [0.4-0.9] nmol/L, p<0.001) whereas
adiponectin levels were lower in women with GDM (2.7 [0.9-4.4] μg/
mL) compared to in controls (5.2 [3.5-6.8] μg/mL, p<0.001), suggesting
lower insulin sensitivity in patients as expected. Although patients with
GDM had significantly higher BMI there was no correlation found with
relaxin-2.
Conclusion: This is the first study to report significantly higher levels of
relaxin-2 in women with gestational diabetes compared to healthy preg-
nant controls. This is similar to what have been reported in pregnant
women with type 1 diabetes. However, it is in contrast to current reports
on patients with type 2 diabetes. We found a positive correlation between
relaxin-2 and C-peptide which suggests that it could be a compensatory
effect to the insulin resistance in GDM. More studies are needed to study
the role of relaxin-2 in GDM.
Supported by: SUS fundings
Disclosure: J. Dereke: None.

939
Impact of maternal obesity on fetal growth independently of gesta-
tional diabetes
S. Jacqueminet1, C. Ciangura1, J.-M. Lacorte2, C. De Carne3, M.-L.
Tanguy4, M. Dommergues5, J. Nizard5, D. Mitanchez6;
1Diabetes and Metabolic Diseases Departments, 2Endocrine and
Oncological Biochemistry, 3Maternity, Hôpital Armand Trousseau,
4URC, 5Maternity, Hôpital Pitié-Salpétrière, 6Unit of Neonatology,
Hôpital Armand Trousseau, Paris, France.

Background and aims:Newborn of obese mother are usually considered
at risk of macrosomia but the part of maternal obesity is unclear because
of gestational diabetes (GDM) often associated.We aim to determine the
specific effect of obesity on fetal growth and adiposity, independently of
GDM.
Materials and methods: This prospective bicentric case-control study
included pregnant women aged 18-40 years. Two groups were constitut-
ed: a normal weight group (PNW) (BMI between 18.5-25kg/m2) and an
obese group (PO) (BMI≥30 kg/m2). Women with pregestational diabetes
were excluded. GDM was screened in the PO group by fasting blood
glucose (FBG) in the first trimester. GDM was further screened in the
PO and PNW groups by a standard 75g oral glucose tolerance test be-
tween 24-28 weeks of gestation (WG) and at 32 WG, and by FBG at 37/
38WG (IADGSPCriteria). All diabetic patients were treated according to
the current French recommendations. Neonatal anthropometrics, sum of
skinfolds, placenta weight, cord serum C-peptide, leptin and IGF1 were
measured. Associations between maternal obesity and neonatal anthropo-
metrics, adiposity, placenta weight and cord serum hormones were
assessed using multiple logistic regression analysis. Interactions of sex
of the neonates with obesity, diabetes and HbA1c were introduced in the
model.
Results: 243 normal weight women (PNW) and 253 obese women (PO)
were included. 21% of women were diagnosed with GDM in the PNW
group (19% insulin treated) and 46% in the PO group (49% insulin treat-
ed). Term of birth, weight Z-score and birth weight were not different
between groups (PNW/PO: 39.7 vs 39.4 WG, p=0.13; 3346 vs 3367 g,
p=0.6), Cord serum C-peptide and IGF1 were not different either.
Skinfolds measure, cord serum leptin and placenta weight, were signifi-
cantly increased among girls in the PO group compared to the PNW
group. In multivariate analysis SK measure and cord serum leptin were

significantly increased in the PO group only among girls (SK+1.67mm,
p<10-4; leptin + 4.62 ng/m, p<10-4); obesity was not associated with
birth weight and weight Z-score but was positively associated with pla-
centa weight (+38.5g, p<0.05). HbA1c was positively related to SK mea-
sure, leptin level and weight Z-score. A 1-point increase in HbA1c
corresponded respectively to 1.71mm increase in SK (sd=0.44, p=10-3),
+3 ng/ml increase in leptin level (p<10-2) and +0.33 increase in weight Z-
Score (p<10-2).
Conclusion: Maternal obesity is not associated with increased birth
weight but is associated with increased neonatal adiposity only among
girls and irrespective of the presence of treated gestational diabetes and
gestational weight gain. These data suggest that the effect of altered in-
trauterine environment is different according to the sex of the fetus.
Glycemic control is also correlated to neonatal adiposity and birth weight.
Clinical Trial Registration Number: NCT02681588
Supported by: PHRC
Disclosure:S. Jacqueminet: Grants; PHRC.
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Metabolomic differences in response to glucose challenge between
gestational diabetes patients diagnosed based on fasting glucose level,
oral glucose tolerance test and controls
M. Ciborowski1, B.A. Raczkowska2, J. Hryniewicka2, M.
Kuzmicki3, B. Telejko2,4, J. Godzien4, C. Barbas4, M. Gorska2,
A. Kretowski2;
1Clinical Research Centre, 2Department of Endocrinology, Diabetology
and Internal Medicine, 3Department of Gynecology, Medical University
of Bialystok, Bialystok, Poland, 4Centre for Metabolomics and
Bioanalysis (CEMBIO), Universidad CEU San Pablo, Madrid, Spain.

Background and aims: Gestational Diabetes Mellitus (GDM) can be
diagnosed based on fasting plasma glucose (FPG) and/or oral glucose
tolerance test (OGTT). Although both increased fasting glucose (IFG)
or glucose intolerance (IGT) are diagnosed as GDM they may differ in
origin of mechanisms responsible for dysglycemia. Hepatic insulin resis-
tance and normal muscle insulin sensitivity is characteristic for isolated
IFG, whereas in individuals with isolated IGT moderate to severe muscle
insulin resistance and normal to slightly reduced hepatic insulin sensitiv-
ity are observed. In the present study LC-MS based metabolomics was
used to evaluate changes in serum metabolites after glucose challenge
performed in women with GDM (diagnosed based on FPG or OGTT)
and controls.
Materials and methods: From the group of 1030 women screened for
GDM at our hospital in years 2010-2014 we selected 78 women without
previous DM or other complications. The study population consisted of 3
groups of patients (age and BMImatched) diagnosed using the newWHO
(2013) criteria: diagnosed solely based on FPG (n=23), OGTT (n=26) and
controls (n=29). Fasting, 1h and 2h serum samples were taken from each
participant during OGTT. Samples were fingerprinted using LC-QTOF-
MS.Data were collected in both ESI (+/-) modes (50-1,000m/z). For each
individual and each properly measured metabolite the change between 0h
and 2h of OGTTwas calculated. Differences in obtained changes between
FPG, OGTT, and controls were evaluated by Welch’s t test. Identity of
statistically significant metabolites (p-value <0.05) was confirmed byMS/
MS analysis.
Results: Patients diagnosed based on OGTT showed significantly higher
decrease in palmitic (- 37%, p=0.005), arachidonic (- 30%, p=0.01), and
docosahexaenoic (DHA) (- 32%, p=0.01) acids in comparison to FPG and
controls. On the other hand patients from control and FPG groups showed
significant increase in various metabolites in comparison to OGTT group.
These metabolites were as follow: dihydroxyeicosatetraenoic acid
(+239%, p=0.01 for controls; +98%, p=0.05 for FPG group), several
lysophosphatidic acids (LPAs) (+119-92%, p=0.005-0.02 for controls; +
159-107%, p=0.02-0.03 for FPG group), and choline (+118%, p=0.00002
for controls; +95%, p=0.002 for FPG group).
Conclusion: Differences in response to OGTT between studied groups
are mainly related to lipid metabolism. Glucose challenge affects metab-
olism of free fatty acids in women with GDM diagnosed based on OGTT,
but not in other groups. Increase in choline and LPAs in control and FPG
groups may indicate enhanced activity of phospholipase D in response to
glucose in these women. Changes in metabolic profiles after glucose
challenge in control and FPG groups are similar, but differ significantly
from that observed in patients with increased glucose values during
OGTT. The potential impact of observed changes in lipid profiles on
outcomes related to mother and foetus during the pregnancy requires
further investigations.
Supported by: Polish Ministry of Science and Higher Education (KNOW
2012-2017)
Disclosure:M. Ciborowski: None.

941
Glucose intolerance after a recent history of gestational diabetes
based on the IADPSG criteria
K. Jegers1, R. Devlieger2, J. Verhaeghe2, C. Mathieu3, K. Benhalima3;
1Department of Internal Medicine, UZ Gasthuisberg, 2Department of
Obstetrics & Gynecology, UZ Gasthuisberg, 3Department of
Endocrinology, UZ Gasthuisberg, KU Leuven, Belgium.

Background and aims: More data are needed on the prevalence of glu-
cose intolerance in women with a recent diagnosis of gestational diabetes
(GDM) based on the ‘International Association of Diabetes and
Pregnancy Study Groups’ (IADPSG) criteria. Our aim was to evaluate
the uptake of our current screening strategy postpartum, the prevalence
and the risk factors for glucose intolerance in women with a recent history
of GDM in a Western European population.
Materials and methods:Retrospective analysis of the medical files of our
university hospital from 01-03-2014 till 08-02-2016 of women with a re-
cent history of GDMdiagnosed with the IADPSG criteria. All women with
a history of GDM are advised to undergo a 75g oral glucose tolerance test
(OGTT) around 12 weeks postpartum. Indices of insulin sensitivity (the
Matsuda index and the reciprocal of the homeostasis model assessment of
insulin resistance, 1/HOMA-IR) and an index of beta-cell function, the
Insulin Secretion-Sensitivity Index-2 (ISSI-2) were calculated based on
the OGTT postpartum. Multivariable logistic regression was used to adjust
for confounders such as age, BMI, ethnicity and breastfeeding.
Results: Over a period of 23 months, 191 women were identified with a
recent history of GDM. Of all women, 29.3% (56) did not attend the sched-
uled postpartum OGTT. Compared to women who received an OGTT post-
partum, womenwho did not attend the postpartumOGTT, had a higher BMI
(28.6 ±6.8 vs. 26.2 ± 5.6, p=0.015), weremore often from an ethnic minority
background (EMB) (41.1% vs. 25.2%, p=0.029) and smoked more often
during pregnancy (14.3% vs. 2.2%, p=0.001). The OGTT postpartum was
performed at a median of 27.0 weeks (25.0-28.0). Of all women (135) who
received anOGTT postpartum, 42.2% (57) had prediabetes (11.9% impaired
fasting glucose, 24.4% impaired glucose tolerance and 5.9% both impaired
fasting and impaired glucose tolerance) and 1.5% (2) had overt diabetes.
Compared towomenwith a normalOGTTpostpartum,womenwith glucose
intolerance were older (32.5±4.3 vs. 30.8±4.8 years, p=0.049), were more
often obese (34.5% vs. 17.3%, p=0.023), had more often excessive weight
gain during pregnancy (44.8% vs. 25.3%, p=0.018), were more often from
an EMB (33.9% vs. 18.4%, p=0.040), less often breastfed (69.5% vs. 84.2%,
p=0.041) and had more often an abnormal fasting glycaemia (55.6% vs.
37.3%, p=0.040) and higher median HbA1c [(5.1% (5.0-5.4) vs. 5.0%(4.8-
5.2), p=0.001] at the time of the OGTT. Compared to women with a normal
OGTT postpartum, women with glucose intolerance postpartum had a sim-
ilar insulin sensitivity [Matsuda index 0.656 (0.386-1.224) vs. 0.778 (0.532-
1.067), p=0.709; 1/HOMA-IR 0.004 (0.002-0.009) vs. (0.004-0.003-0.007),
p=0.384] but a lower beta-cell function, remaining significant after adjust-
ment for confounders [ISSI-2 1.6 (1.2-2.1) vs. 1.9 (1.7-2.4),p=0.002].
Conclusion:Glucose intolerance is frequent in early postpartum in wom-
en with GDM based on the IADPSG criteria and these women have an
impaired beta-cell function. One third of women did not attend the sched-
uled OGTT postpartum and these women have an adverse risk profile.
Disclosure:K. Jegers: None.

942
The association between mid-pregnancy metabolic dysfunction and
postpartum glucose intolerance in women with gestational diabetes
K.-S. Kim, S.-K. Kim, S. Park, Y.-W. Cho;
Department of Internal Medicine, CHA Bundang Medical Center, CHA
University, Seongnam, Republic of Korea.

Background and aims: Women with a history of gestational diabetes
mellitus (GDM) have a greatly increased risk of conversion to type 2
diabetes over time. Because the performance ratio of postpartum glucose

Diabetologia (2016) 59 (Suppl 1):S1–S581S454



testing is low, women with postpartum glucose intolerance could not be
managed appropriately. If postpartum glucose intolerance is predicted
during pregnancy, clinician can examine women with GDM more easily
after delivery. The aim of this study was to evaluate whether metabolic
dysfunction at mid-pregnancy could be predict postpartum glucose intol-
erance in women with GDM.
Materials and methods: We enrolled 609 pregnant women diagnosed
with GDM fromOctober 2005 to December 2013.Metabolic dysfunction
was defined as three or more of the modified National Cholesterol
Education Program metabolic syndrome criteria [waist circumference re-
placed by pre-pregnancy BMI (≥25 kg/m2)] at mid-pregnancy.
Postpartum glucose intolerance was defined as fasting plasma glucose ≥
100 mg/dL or 2-h plasma glucose ≥ 140 mg/dL using 75-g oral glucose
tolerance test at 6-12 weeks after delivery.
Results: Mean age was 32.8 ± 3.5 years and mean pre-pregnancy BMI
was 22.4 ± 3.6 kg/m2. The prevalence of postpartum glucose intolerance
increased with increasing number of metabolic dysfunction components
(0 = 48.1%, 1 = 49.6%, 2 = 54.9%, and 3 or more = 72.5%, P for trend <
0.05). Women with metabolic dysfunction were 2.69 times (95%CI 1.39-
5.20) more likely to have postpartum glucose intolerance than those with-
out metabolic dysfunction component. Among the components of meta-
bolic dysfunction, pre-pregnancy obesity was the most strong risk factor,
even after adjusting for maternal age (OR 2.56; 95% CI 1.60-4.07).
Conclusion: In Korean women with GDM, metabolic dysfunction at
mid-pregnancy seems to be an independent risk factor for postpartum
glucose intolerance at 6-12 weeks after delivery. Consequently, postpar-
tum glucose testing should be performed to manage postpartum glucose
intolerance as early as possible when women with GDM have metabolic
dysfunction at mid-pregnancy

Disclosure:K. Kim: None.

943
HbA1c as a predictor of diabetes after gestational diabetes
R. Claesson1,2, C. Ignell1,3, N. Shaat1,4, K. Berntorp1,4;
1Dept. of Clinical Sciences, Lund University, Malmö, 2Dept. of Obstetrics
& Gynecology, Office of Healthcare Kryh, Ystad, 3Dept. of Obstetrics &
Gynecology, Office of Healthcare, Helsingborg, 4Dept. of Endocrinology,
Skåne University Hospital, Malmö, Sweden.

Background and aims: Postpartum follow-up after pregnancy with ges-
tational diabetes mellitus (GDM) is important as these women have a
manifold increased risk of progression to type-2 diabetes. However, the
uptake of postpartum screening is suboptimal and easy tools to identify
those at the highest risk of diabetes are desirable so that intervention can
start already in pregnancy.We have previously reported that HbA1c in the
upper quartile during pregnancy is associated with a 4-fold increased risk
of subsequent diabetes. In the present studywe further exploredHbA1c as
a predictor of diabetes up to five years postpartum.

Materials and methods:Women giving birth in southern Sweden 2003-
2005 were prospectively followed. GDM was defined as a 2-h capillary
plasma glucose concentration of ≥10.0 mmol/L during a universally ap-
plied OGTT in the 28th week of gestation. HbA1c was measured within
two weeks from GDM diagnosis. Participants were followed by means of
an OGTT at 1-2 years and 5 years after pregnancy; or until the diagnosis
of diabetes (WHO 1999). T-test, logistic regression analysis and receiver
operating characteristic (ROC) curves were used for statistical
evaluations.
Results: 5-year data was available for a total of 196/391 women with
GDM (73% European origin, mostly Swedish). After five years, 73
women had been diagnosed with diabetes and were compared with
those who had normal glucose tolerance at 5-year follow-up. Mean
(95% CI) of HbA1c levels during pregnancy for the respective
groups were: 5.5 (5.3-5.7) % (37 (35-39) mmol/mol) and 4.9 (4.8-
5.1) % (31 (30-32) mmol/mol), p < 0.0001. The ability of an ROC
curve to predict diabetes was fair (AUC 0.720, 95% CI 0.634-0.806):
optimal cut-point 5.4% (36 mmol/mol), specificity 92%, sensitivity
45%. Overall, the specificity and positive predictive value was high,
but sensitivity and negative predictive value low, for various cut-
points: HbA1c ≥ 6.3% (45 mmol/mol), 100%, 100%, 16% and
50%, respectively; HbA1c ≥ 5.7% (39 mmol/mol), 97%, 91%, 30%
and 53%, respectively. A logistic regression analysis, testing the pre-
dictive value of HbA1c quartiles on the 5-year diabetes risk, showed
that women in HbA1c quartile 4 (HbA1c 5.4-8.6% (36-70 mmol/mol,
n=46)) had a 7-fold increased risk of post-partum diabetes compared
with women from quartiles 1 to 3 (n=150) (OR 7.0, 95% CI 3.3-
14.6, p < 0.0001).
Conclusion: The results confirm our previous findings that HbA1c
levels in the upper quartile, obtained close to the 28th week of preg-
nancy, predict diabetes development during the subsequent five years.
An HbA1c level corresponding to the prediabetes range outside preg-
nancy could with high specificity and high positive predictive value
capture women with postpartum diabetes, but due to low sensitivity
HbA1c does not appear suitable as a screening test to predict diabetes
after GDM in all women.

Supported by: Research Funds of of Skåne University Hospital and Skåne
County Council
Disclosure:R. Claesson: None.
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Consequences of reduced insulin sensitivity on adiponectin during
course of pregnancy in women with gestational diabetes
L. Bozkurt1, C.S. Göbl2, S. Baumgartner-Parzer1, A. Luger1, G. Pacini3,
A. Kautzky-Willer1;
1Medical University of Vienna, Department of Internal Medicine III,
2Medical University of Vienna, Department of Obstetrics and
Gynecology, Austria, 3National Research Council, Padova, Italy.

Background and aims: Dysregulation of adipokines could promote the
manifestation of gestational diabetes. We sought to assess associations of
leptin and adiponectin with insulin sensitivity at early pregnancy and
trajectories of adiponectin during the course of gestation until 3 months
postpartum.
Materials and methods: 212 pregnant women were included at 16th
(IQR:14-18) gestational week (GW) for fasting determination of
adiponectin and leptin with subsequent OGTT testing including multiple
measurements of glucose, insulin and C-peptide for evaluation of insulin
sensitivity and ß-cell function. Follow-ups of adiponectin measurements
were performed during GW 24-28, GW 30-34, GW 36-40 and 8-12
weeks after delivery.
Results: In early pregnancy differences in adiponectin and leptin were
significant between women with early GDM manifestation (24th GW,
n=33) of GDM as well as controls (n=132), whereby those with early
GDM showed more distinguishing levels (adiponectin: 7.9±3.7 vs. 9.4
±3.8 vs. 10.4±4.4 μg/ml, p=0.005; leptin 99.5.1±36.6 vs. 85.4±40.5 vs.
78.1±39.3 μg/ml, p=0.006). Moreover, both adipokines were significant-
ly associated with whole body insulin sensitivity (adiponectin r=0.32,
p<0.001; leptin r=-0.48, p<0.001) as well as with the oral disposition
index (adiponectin r=0.27, p<0.001; leptin r=-0.30, p<0.001). However,
their attribution for GDM prediction was only moderate, when measured
during early gestation. During later course of pregnancy trajectories of
adiponectin remained constantly low in the GDM group whereas dynam-
ics in NGT showed increased concentrations at beginning of gestation
with decreasing tendency until 3rd trimester. At early postpartum GDM
women with impaired glucose tolerance had significant lower adiponectin
levels than those without disturbances in glucose homeostasis after preg-
nancy with GDM.
Conclusion: Adiponectin and leptin are associated with early features of
deteriorated glucose metabolism in early gestation. Including adiponectin
in clinical follow-ups may improve risk stratification during pregnancy
and prediction of metabolic long-term development in affected women.
Supported by: Medical Scientific Fund of the Mayor of Vienna
(Pr.Nr.:09063) to AK-W
Disclosure:L. Bozkurt: None.

945
Differences in food intake and genetic variability in taste receptors
between pregnant women with and without gestational diabetes
mellitus
K. Kuricová, V. Bartakova, F. Zlámal, L. Pácal, J. Bělobrádková, K.
Kaňková;
Masaryk University, Brno, Czech Republic.

Background and aims: Gestational diabetes mellitus (GDM) represents
the most frequent metabolic disorder in pregnancy. Since dietary intake
plays an important role in obesity development it could also influence the
susceptibility to GDM. Very little focus has been given to possible differ-
ences in pre-gestational and gestational dietary intake between healthy
pregnant women and GDM complicated pregnancies. Taste can play a
non-negligible role in food preferences. Previous studies found an asso-
ciation of several single nucleotide polymorphisms (SNPs) in genes for
taste receptors (TR) with type 2 diabetes mellitus, however, no study
ascertained the possible relationship between different allelic variants of
TR genes and GDM. The aim of our study was 1) to characterize dietary

habits of pregnant women and to find possible differences in food pref-
erences between healthy pregnant women and those with GDM and 2) to
ascertain possible association of several SNPs in TR genes with GDM.
Materials andmethods:A total of 357 pregnant women (293 with GDM
and 64 with physiologic pregnancy) were included in the study. All sub-
jects underwent oral glucose tolerance test (oGTT) with 75g of glucose
between 24-30th week of pregnancy. GDM was diagnosed according to
theWHO criteria: FPG ≥ 5.6 mmol/l, 1-hr post-load glucose ≥ 8.9 mmol/l
and 2-hr post-load glucose ≥ 7.7 mmol/l (any one of the three above cut-
off values qualified for the GDM diagnosis). 88.7% of participants (196
GDM and all controls) filled a food frequency questionnaire covering
pregnancy period. A total of 5 SNPs in TR genes - TAS1R2 gene
(rs35874116) for sweet TR, TAS2R7 (rs619381) and TAS2R9
(rs3741845) gene for bitter TR, CD36 (rs1527479) gene for “fat” TR
and finally a gene SLC2A2 (rs5400) for glucose transporter GLUT2 were
selected for genotyping.
Results: Women with GDM exhibited significantly more frequent meat
consumption (esp. poultry, pork and smoked meat), dairy products and
sweet drink consumption (P=0.02, chi-square test). GG genotype in
TAS2R9 gene (SNP rs3741845) was significantly associated with GDM
(P=0.0087, chi-square test). No associations were ascertained between
alleles or genotypes of SNPs studied and BMI, total weight increment
during pregnancy, offspring birth weight or glucose levels during oGTT.
Conclusion: In conclusion, our study showed differences in dietary in-
take of selected food items between healthy pregnant women and those
with GDM and genetic association of bitter taste receptor allele with
GDM. Possible relationship between those findings requires further study.
Moreover, women in risk of GDM development (i.e. obese older or with
diabetic relatives) should be educated about a proper diet at the beginning
of pregnancy
Supported by: AZV ČR 16-28040A
Disclosure:K. Kuricová: None.

946
Serum miRNA profiles in women with gestational diabetes mellitus
X. Huang, J. Teng, L. Zhou, Y. Liu;
Diabetes Center, 306 Hospital, Beijing, China.

Background and aims:Gestational diabetes mellitus (GDM) is one type
of diabetes that presents during pregnancy and significantly increases the
risk of a number of adverse consequences for the fetus and mother[1].
MicroRNA (miRNA) is a small non-coding RNAmolecule that functions
in regulation of gene expression by targeting mRNA to affect its stability
and/or translation[2]. MiRNA have recently been demonstrated to abun-
dantly and stably exist in serum and to be potentially disease-specific[3].
However, no reported study investigates the associations between serum
miRNA and GDM. To investigate the potential specific miRNA expres-
sion profiles of gestational diabetes mellitus (GDM), the profile of
miRNA expression was analyzed in serum of GDM and normal pregnant
women.
Materials and methods: 42 GDM patients and 30 normal pregnant
women in third trimester were selected between July to December in
2013 from our hospital. All subjects’ age, body mass index (BMI), ges-
tational age, pregnancy times, heart rate, blood pressure, oral glucose
tolerance test (OGTT) results were collected and recorded. The serum
of both groups were mixed well respectively. Apply HiSeq high-
throughput sequencing technologies to detect the expression of miRNA
in serum of GDM patients and the control group. Verify the differentially
expressed miRNAwith real-time PCR.
Results: There were no significant differences between GDM group and
control group in age, BMI, gestational age, pregnant times, heart rate,
systolic pressure and diastolic blood pressure. OGTT results of GDM
group were greater than the control group at every time point, the differ-
ences were statistically significant such as blood glucose of 0 minute(4.41
±0.54 vs 4.00±0.26, p<0.05), the blood glucose of 30 minutes (8.82±0.94
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vs 7.01±0.94,p<0.05), the blood glucose of 60 minutes (9.72±1.45 vs
6.14±1.14,p<0.05), the blood glucose of 120 minutes (8.70±1.38 vs
5.80±0.89,p<0.05). Compared with the control group, miR-144-5p,
miR-197, miR-222 were statistically down-regulated in GDM group
(p<0.01).
Conclusion: There were differences of miRNA expression in serum of
GDM patients and normal pregnant women which may be related to the
higher blood glucose in GDM group. Whether this specific miRNA ex-
pression profiles in serum of GDM patients could be a diagnostic chip of
gestational diabetes need further investigation.
Disclosure:X. Huang: None.

947
Association study of 77 single nucleotide gene polymorphisms with
gestational diabetes and with the fasting and post-challenge glucose
levels in pregnancy
K. Rosta1,2, Z. Al-Aissa3, O. Hadarits2, J. Harreiter4, Á. Nádasdi3, D.
Bancher-Todesca1, Z. Komlósi5, L. Németh6, I. Sziller7, J. Rigó Jr2, A.
Somogyi3, A. Kautzky-Willer4, G. Firneisz3,8;
1Department of Obstetrics and Fetomaternal Medicine, Medical
University Vienna, Austria, 21st Department of Obstetrics and
Gynecology, 32nd Department of Internal Medicine, Semmelweis
University, Budapest, Hungary, 4Gender Medicine Unit, Department of
Internal Medicine III, Medical University Vienna, Austria, 5Department
of Pulmonology, Semmelweis University, 6Department of Probability
Theory and Statistics, Eötvös Loránd University, 7Department of
Obstetrics and Gynecology, Szent Imre Teaching Hospital, 8Molecular
Medicine Research Group, Hungarian Academy of Sciences -
Semmelweis University, Budapest, Hungary.

Background and aims: To identify maternal single nucleotide gene
polymorphisms (SNPs) associated with gestational diabetes mellitus
(GDM) or influencing fasting and/or post-challenge glucose levels
in pregnancy.
Materials and methods:A set of 77 SNPs was selected based on reports
associated with type 2 diabetes/metabolic traits. Altogether 802 pregnant
women were enrolled in one Austrian and two Hungarian centers. After
genomic DNA isolation from of 592 samples, KASP genotyping assay
was used for bi-allelic discrimination. Logistic regression risk models
were used to calculate ORs according to both IADPSG/
modified’99WHO criteria based on 75g OGTT values (24-28th gw).
Results: Binary GDM trait associations: rs10830963/G (MTNR1B,
OR=1.54/1.50 [IADPSG/m’99WHO], p=0.034/0.043), rs4712526/A
(OR=1.62/1.55 p=0.019/0.03) rs7754840/C (OR=1.57/1.49 p=0.03/
0.05) of CDKAL1. The rs720390/A* (IGF2BP2, OR=NS/0.51, p=NS/
0.007); rs13266634/T (SLC30A8, OR=NS/0.66, p=NS/0.01) and
rs7578326/G (LOC646736/IRS1, OR= 0.607/NS p=0.016/NS) variants
were associated with lower GDM development risk after adjustments to
pre-pregnancy BMI and age. Glycaemic traits: carrying a minor allele of
rs10830963 (MTNR1B); rs7903146, rs12255372 and rs12243326
(TCF7L2); rs1799884 (GCK); rs4712526 (CDKAL1); rs12534093
(IGF2BP3) SNPs were associated with increased, while rs13266634
(SLC30A8); rs1801282* (PPARG) with decreased plasma glucose levels
at OGTT. Genetic susceptibility appears to be more preponderant in those
who merit both the m99’WHO and the IADPSG GDM diagnostic criteria
(Fig 1).
Conclusion: Here we confirm the robust association of rs10830963/
G MTNR1B gene variant with GDM and additionally report 2 novel
genetic associations (*) at suggestive level. Predicting GDM is not
accurate enough (sensitivity and specificity of traditional methods
are between 60-81%). Genetic markers do not change over time and
may help the pre-pregnancy identification of individuals with in-
creased risk to develop GDM who might benefit from earlier
OGTT and disease control than the routine screening at 24-28th
gestational weeks.

Supported by: EFSD New Horizons Collaborative Research Initiative
Disclosure:K. Rosta: Grants; EFSD New Horizons Collaborative
Research Initiative.
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Sudomotor function is related with microvascular perfusion in type 1
diabetic patients with long disease duration
A. Gandecka, A. Araszkiewicz, S. Pilacinski, B. Wierusz-Wysocka, D.
Zozulinska-Ziolkiewicz;
Department of Internal Medicine and Diabetology, Poznan University of
Medical Sciences, Poland.

Background and aims: Dysfunction of small fibers is an early clinical
manifestation of diabetic neuropathy. SUDOSCAN+ is a device used to
noninvasively assess the function of the sweat glands, which are inner-
vated by C-fibers, on the basis of the electrochemical reaction of chlorine
ions secreted in sweat due to low voltage current. Laser-Doppler flowme-
ter evaluates small fiber function due to axon-reflex vasodilatation after
heating to 44oC. The aim of the study was to evaluate the electrochemical
skin conductance (ESC) in patients with type 1 diabetes (DM1) with long
disease duration.
Materials and methods: The study included 416 adult patients with DM1
(207 women and 209 men) aged 41.5 years (IQR: 33-52.5), with HbA1c
level of 8% (IQR: 7.2-8.9) and with disease duration of 25 (IQR: 20-32)
years. The study group was subdivided into two groups depending on the
presence of peripheral neuropathy identified by standard methods. We per-
formed analysis of peak flow during thermal hyperemia (THmax) in laser-
Doppler blood flowmeter (PERIFLUX5000) and ESCwith SUDOSCAN+
on the feet (Feet ESC) and hands (Hands ESC). We also evaluated meta-
bolic control of diabetes and presence of its chronic complications. We used
AGE Reader device to measure skin autofluorescence (AF) phenomenon,
which occurs because of fluorescent properties of AGEs.
Results:We diagnosed peripheral neuropathy in 45% of patients. Patients
with peripheral neuropathy, compared to those without clinical neuropa-
thy, had lower Feet ESC [67 (IQR: 43-79) vs 82 (IQR: 76-86)μS;
p<0.001] and Hands ESC [54 (IQR: 34.5-67.5) vs 67 (IQR: 58-77)μS,
p<0.001] and lower THmax [635 (IQR: 114-1461) vs 1021 (IQR: 314-
1748)PU; p=0.002]. We found a negative correlation between Feet and
Hands ESC and patients age (Rs=-0.42, p<0.0001; Rs=-0,40, p<0.0001),
duration of diabetes (Rs=-0.34, p<0.0001, Rs=-0.32, p<0.0001), skin AF
(Rs=-0.39, p<0.0001, Rs=-0,34, p<0.0001) and positive correlation with
the eGFR (Rs=0.39, p<0.0001, Rs=0.33, p<0.0001) and THmax
(Rs=0.21, p<0.0001, Rs=0.14, p=0.004). In a multivariate regression
model, which takes into account age, sex, duration of diabetes, HbA1c,
skin AF, eGFR, it was shown that the electrochemical skin conductance is
independently associated with the presence of peripheral neuropathy.
Conclusion: Sudomotor function is reduced in adult patients with type 1
diabetes and diabetic neuropathy. The lower increase of microvascular
perfusion after heating the greater sudomotor dysfunction is.
Supported by: Diabetes Poland Grant
Disclosure:A. Gandecka: None.

949
Impaired olfactory function is related to the presence of neuropathy
in adults with type 1 diabetes
A. Duda-Sobczak1, A. Araszkiewicz1, M. Urbas2, L. Borucki2, K.
Kulas3, A. Suwalska3, D. Zozulinska-Ziolkiewicz1;
1Department of Internal Medicine and Diabetology, Poznan University of
Medical Sciences, 2Department of Otorhinolaryngology, Raszeja City
Hospital, 3Department of Adult Psychiatry, Poznan University of
Medical Sciences, Poznan, Poland.

Background and aims: Diabetes mellitus contributes to the central ner-
vous system degeneration and cognitive decline. Olfactory dysfunction is

potentially suggested to be a clinical manifestation of central diabetic
neuropathy. Hyperglycemia and oxidative stress might play an important
role in the development of olfactory dysfunction in diabetic subjects. The
aim of the study was to assess olfactory function in adult patients with
type 1 diabetes (T1DM).
Materials and methods: We included 102 patients with type 1 diabetes
(51 men), median age 35 (IQR 28-42.5) years, disease duration 17 (IQR
12.5-25) years, HbA1c 8.15 (IQR 7.25-9)%. The control group consisted
of 29 healthy people matched for age and gender. The patients underwent
ENTexamination with nasal endoscopy to exclude other factors disabling
sense of smell. Olfactory function was assessed with "Sniffin' Sticks. For
the assessment of odor identification 12 pens with different odors were
used and patient should select 1 of 4 presented items which best described
each odor for every pen (score 0-12, normosmia: score 11-12). We
assessed the metabolic control of diabetes and the presence of diabetic
retinopathy, peripheral and autonomic neuropathy and diabetic kidney
disease.
Results: Hyposmia was found in 67.6% of patients with type 1 diabetes
compared to 55.2% in control group [median odor identification score 10
(IQR 9-11) in both groups]. We found a negative correlation between
olfactory identification scores and body mass index (Rs -0.21, p=0.04).
Comparison of odor identification scores between groups with and with-
out diagnosed chronic microvascular complications showed lower scores
in neuropathy group vs non neuropathy group [8.5 points (IQR 7-10) vs
10 points (IQR 9-11); p=0.02]. In multivariate logistic regression analysis
presence of neuropathy was associated with higher odds of olfactory
dysfunction (OR 1.5; 95%CI: 1.1-2.2; p=0.01) independently from age,
sex, smoking, HbA1c. In multiple linear regression impaired olfactory
function was independently associated with neuropathy (beta -0.32;
p=0.003).
Conclusion: Higher degree of olfactory dysfunction is observed in pa-
tients with type 1 diabetes and diagnosed neuropathy. The mechanisms of
this phenomenon and a relation of olfactory function to chronic micro-
vascular complications of type 1 diabetes is still uncertain.
Supported by: Poznan University of Medical Sciences
Disclosure:A. Duda-Sobczak: Grants; Poznan University of Medical
Sciences.

950
Though nerve dysfunctions are associated with pre-diabetes and hy-
pertension, peripheral neuropathy arises at the stage of diabetes
H. Sasaki1, S. Kurisu2, K. Ogawa1, S. Kishimoto1, H. Tanaka1, M.
Nishi2, H. Furuta2, K. Nanjo3, T. Akamizu2;
1Department of Medicine, Kihoku Hospital, 2First Department of
Medicine, Wakayama Medical Uiversity, 3Department of Medicine,
Wakayama Rosai Hospital, Japan.

Background and aims: Several reports showed that peripheral neuropa-
thy (PN) and peripheral nerve dysfunctions (ND) in the legs begin in early
stages before diabetes. To clarify the pathogenesis, we examined the
prevalence and risk factors of PN and ND in the regional population-
based Japanese subjects.
Materials and methods: 624 subjects who received medical screening
were divided into four groups according to glucose tolerance; Normal (N)
group, preDMgroup, newly diagnosed diabetes (NDM) group and known
DM (KDM) group. They were also divided into three groups by blood
pressure; Normal pressure (NP) group, normal hypertension (NHT) group
and hypertension (HT) group. Furthermore they were divided into two
groups (normolipidemia or dyslipidemia), and another two groups (non-
obesity or obesity). Abnormal sensation in the feet (symptom) and
Achilles tendon reflexes (ATR) were examined. Additionally, three quan-
titative nerve function tests, vibratory perception threshold (VT), sensory
nerve action potential (AMP) and conduction velocity (CV) in the sural
nerve, were evaluated. PN was diagnosed when both of symptom and
decreased ATR were positive and/or when nerve conduction abnormality
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was confirmed. Risk factors of PN were assessed by comparing PN prev-
alence between clinically divided groups. A logistic regression analysis to
detect the risk factors for PN was also performed. Aggravating factors of
ND were evaluated by comparing measured values of VT, AMP, CV
between clinically divided groups. Additionally, multiple regression anal-
yses were performed to detect significant aggravating factors of the values
of VT, AMP, CV.
Results: Prevalence (%) of PN in N, preDM, NDM, KDM groups were
5.6, 3.3, 15.4, 14.5, respectively. PN prevalence in two diabetic groups
was significantly elevated. In contrast no significant association was ob-
served between the PN prevalence and hypertension, dyslipidemia and
obesity. By the logistic regression analysis, smoking and glucose toler-
ance has been extracted as the risk factor of PN. Measured values of 3
quantitative tests (VT, AMP and CV) in 4 groups (N, preDM, NDM and
KDM) showed stepwise deterioration in the order of glucose tolerance.
These values of preDM group were significantly reduced compared to N
group. Actual values of 3 quantitative tests showed stepwise deterioration
in the order of hypertensive stages. Measured values of HT group were
significantly reduced compared toNT group. On the other hand, there was
no significant association between the values of 3 quantitative tests and
dyslipedemia or obesity. Multiple regression analysis revealed following
three findings; firstly, VT elevation was associated with aging and high
stature; secondly, AMP reduction was associated with aging, female, high
stature, high BMI and high blood pressure; thirdly, CV slowing was
related with aging, high stature, low BMI and high blood pressure.
Conclusion: Diabetes is the most critical factor in development of PN.
Smoking is also a risk factor for PN. Aging and high stature seem to be
aggravating factors of ND. Hypertension seems to associate with nerve
conduction impairment. Good control of blood glucose and blood pres-
sure and non-smoking education are necessary for preventing neuropathy.
Disclosure:H. Sasaki: None.

951
Physical activity and albuminuria were associated with painful dia-
betic polyneuropathy in type 2 diabetes in an ethnic Chinese
population
S.-S. Chiang1,2, C.-L. Lee1, H.-C. Liu1, J.-S. Wang1, I.-T. Lee1, Y.-M.
Song1, C.-P. Fu1, S.-Y. Lin1, W.-H. Sheu1;
1Taichung Veterans General Hospital, Taichung, 2Sinyin Hospital,
Tainan, Taiwan.

Background and aims: Diabetic neuropathy is a common complica-
tion in patients with type 2 diabetes. However, prevalence of painful
diabetic polyneuropathy (PDPN) and potential influences of physi-
cal activity and albuminuria on development of PDPN have been
rarely studied. The aim of this study was to examine the prevalence
of PDPN as well as the independent and joint effects of physical
activity and albuminuria on it.
Materials and methods: This retrospective study enrolled 2,359 outpa-
tients with type 2 diabetes with completed survey of Douleur
Neuropathique en 4 Questions (DN4) questionnaire from January 2013
to October 2013 in one of medical center in central Taiwan. Painful
neuropathy was defined as a total score exceeding 3 points. Independent
and joint effects of physical activity and albuminuria on PDPN were
assessed by fixed effect with logistic regression.
Results: Overall, 179 (7.6%) patients were diagnosed as having PDPN.
Both less physical activity and albuminuria were associated with a higher
mean DN4 score (1.07 for no exercise, 0.87 for daily exercise duration
<=30 minutes, and 0.56 for daily exercise duration >30 minutes, p for
trend <0.001; 1.51 for macroalbuminuria, 1.10 for microalbuminuria, and
0.78 for normal UACR, p for trend <0.001). Adjusted analysis showed
that the risk of painful neuropathy increased in the groups without phys-
ical activity (Odds ratio (OR)= 3.38, 95%CI 1.54-9.79) and daily exercise
duration <= 30 minutes (OR= 3.33, 95% CI 1.27-8.73), when compared
with the group with daily exercise duration >30 minutes (p for trend

0.006). Comparing with normal UACR, the OR for PDPN were 0.96
(95% CI 0.61~1.50) and 2.31 (95% CI 1.44-3.73) for microalbuminuria
and macroalbuminuria respectively (p for trend 0.002). In addition, we
observed a joint effect of macroalbuminuria and physical inactivity on
PDPN risk (OR= 6.68, 95% CI 2.23-20.04).
Conclusion: Less physical activity and albuminuria, respectively, in-
creased the risk of PDPN and had a joint effect.
Clinical Trial Registration Number: CE14232A
Disclosure:S. Chiang: None.

952
Impact of glycaemic variability on neuroretina in patients with type 1
diabetes
F. Picconi1, D. Ylli1, M.C. Parravano2, L. Ziccardi2, P. Pasqualetti3, I.
Giordani1, S. Coluzzi1, L. Chioma1, C.C. Trombatore1, I. Malandrucco1,
P. Borboni1, D. Lauro4, S. Frontoni1;
1Unit of Endocrinology, Diabetes and Metabolism, S. Giovanni Calibita
Fatebenefratelli Hospital, Department of SystemsMedicine, University of
Rome Tor Vergata, 2IRCCS-G.B. Bietti Foundation, 3Fatebenefratelli
Foundation for Health Research and Education, AFaR Division,
4Department of Systems Medicine, University of Rome Tor Vergata,
Rome, Italy.

Background and aims: Recent studies have identified early
neuroretinal abnormalities in diabetic patients, before the onset of
microvascular changes. However, the role of glycemic control and
daily glucose variability (GV) on the development of retinal neuro-
degeneration is still not fully clarified. The aim of our study is to
evaluate the different impact of overall glycemic load and GV on
neurosensory retina.
Materials and methods: 39 patients with type 1 diabetes mellitus
(DM1) with no signs or mild non-proliferative diabetic retinopathy
(DR), with good metabolic control and without peripheral neuropathy
and 13 healthy control subjects (C) were enrolled. All subjects
underwent an Optical Coherence Tomography (OCT) Heidelberg
Spectralis, with automatic segmentation of all neuroretinal layers
and multifocal electroretinogram measuring amplitude (Amp) and im-
plicit time (IT). Measurements of mean of subfoveal, inner and outer
nasal (N)/temporal (T)/superior (S)/inferior (I) quadrants for individual
layer were also calculated. Metabolic control was evaluated by
glycated hemoglobin (HbA1c) measurement, and indexes of GV were
calculated from continuous glucose monitoring (CGM)
Results: Retinal nerve fibre layer (RNFL)-N thickness was signifi-
cantly reduced (DM1 vs. C: -7.7; Bonferroni 95% CI: -0.2; -15.2),
while inner nuclear layer (INL) was increased in all quadrants in the
DM1 group compared to C (DM1 vs. C: 7.6; 95% CI: 0.8-14.3). Amp
was significantly reduced in all quadrants in DM1 group vs. C (p
<0.001). To assess the differences between groups and whether such
differences were similar or not across quadrants of each layer, a
General Linear Model was applied with Group as between-subjects
factor and Quadrant as within-subjects factor. A negative correlation
between RNFL-N and low blood glucose index (LBGI) (r=-0.382,
p=0.034) and positive between INL and continuous overall net glyce-
mic action (CONGA)-1, -2, -4 hours (r=0.40, p=0.025; r=0.39,
p=0.031; r=0.41, p=0.021, respectively) were observed in DM1 pa-
tients. However, no correlation was found with HbA1c. The correla-
tion analysis was performed by means of Pearson’r. All variables were
checked for gaussianity and eventually transformed to obtain a better
fit to gaussianity and a reduction of heteroscedasticity.
Conclusion: These results support the concept that diabetes has an early
neurodegenerative effect on the retina, which occurs even though the
vascular component of DR is minimal. GV, but not overall glycemic load,
seems to play a pathogenic role in the early structural damage of
neuroretina in DM1 patients.
Disclosure:F. Picconi: None.
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Intra-epidermal electrical stimulation to determine pain thresholds in
patients with diabetic neuropathy and with and without pain
sensation
N. Takahashi;
Takahashi Family Clinic, Nagoya, Japan.

Background and aims: Loss of pain sensation in patients with diabetic
neuropathy leads to limb amputation, but quantifying pain sensation in
such patients is difficult. Intra-epidermal electrical stimulation (IES) has
been proposed as a useful method for pain studies because it can selec-
tively activate Aδ- and C-fibers that convey pain sensation without con-
comitant activation of Aβ-fibers at low current intensities in healthy in-
dividuals. Therefore, IES can evaluate degrees of pain sensation by mea-
suring pain threshold, which is a type of current perception threshold. A
previous study has found that an elevated pain threshold determined using
IES closely correlates with histological changes in the epidermal nerve
fibers of diabetic patients. The present study aimed to determine associa-
tions between pain threshold and risk factors for diabetic complications.
Materials and methods: We recruited 132 patients (mean age, 59.8 ±
12.3 years; male, n = 93) with type 2 diabetes who had undergone pain
threshold tests at the Takahashi Family Clinic. We placed IES electrodes
on the dorsal skin of the foot and started stimulation at an intensity that
was sufficient for the patient to feel a pricking sensation and then reduced
the current in steps of 0.05mA until sensation was not discernable. Levels
of glycated hemoglobin A1c (HbA1c), urine albumin creatinine ratio
(UACR) and systolic blood pressure (SBP) were analyzed. Pain percep-
tion was assessed by the patients as a feeling of numbness, tingling or
coldness of the limbs.
Results: Pain threshold values of patients with andwithout pain sensation
were 0.36 ± 0.25 and 0.21 ± 0.14 mA, (p < 0.01), respectively, and values
for HbA1c, UACR, and SBP were 6.6 ± 0.7%, 48 ± 126 mg/gcr, and
123.8 ± 19.8 mmHg, respectively. None of these correlated with pain
threshold.
Conclusion: The elevated pain threshold in patients with diabetes and
pain sensation indicated that the source of pain sensation is located in the
central rather than peripheral nervous system.
Disclosure:N. Takahashi: None.

954
Oxidative stress induced neural neuritin reduction is associated with
peripheral nerve dysfunction in diabetic rats
J. Li, Y. Zhang, C. Yao, Y. Wang;
Endocrinology & Metabolism, The First Affiliated Hostpital of Nanjing
Medical University, China.

Background and aims: The true nature of diabetic neuropathy remains
to be explored. Oxidative stress is one important factor leading to
diabetic peripheral neuropathy. Neurotrophins act as another causal
factor implicated in the pathogenesis of diabetic neuropathy. Neuritin
is a recently discovered neurotrophin in support of peripheral nerves.
In this study, for the first time, we linked oxidative stress to neural
neuritin reduction in association with peripheral nerve dysfunction in
diabetic rats.
Materials and methods: Hyperglycemia was induced with
streptozotocin and monitored in adult Sprague-Dawley rats. Duration of
diabetic model was ranged from 2-6 weeks. A single dose of lipoic acid
(anti-oxidative agent) was intraperitoneally administrated. Age-matched
rats were randomly divided into three groups: normal control, saline-
treated control diabetic, and lipoic acid-treated diabetic groups. Sciatic
nerve malonaldehyde was measured using TBARS (thiobarbituric acid
reactive substance assay). Sciatic nerve neuritin mRNAmeasurement was
measured using Real-time Quantitative PCR and protein was measured
usingWestern blotting. S/MNCVs (sensory/motor nerve velocity conduc-
tion) were carried out using electromyography.

Results: At week 2 of the experiment, malonaldehyde increased, neuritin
mRNA and peptide contents decreased in sciatic nerves of saline treated-
diabetic rats in contrast to normal rats (P < 0.05). However, malonalde-
hyde increase, along with neuritin decrease, was blocked with lipoic acid
treatment, compared to saline treatment: malonaldehyde ( (259.43 ± 12.91
vs. 328.75 ± 13.21) nmol/g,P<0.01), neuiritin mRNA (( 0.952 ± 0.023 vs.
0.774 ± 0.01) arbitrary units, P < 0.05) and neuiritin protein ((0.541 ±
0.012 vs. 0.46 ± 0.008) arbitrary units, P < 0.05)), respectively. Nerve
conduction velocities (sensory/motor) were shown to be slow 2 weeks
after nerve neuritin down-regulation in saline-, not lipoic acid-, treated rats
in contrast to normal rats (P < 0.05). With progressively increased nerve
malnoaldehyde and decreased neuritin levels, nerve conduction velocities
were shown to be further slower through week 6 in saline treated-diabetic
rats. In contrast to saline treatment, these parameter changes were delayed
with lipoic acid treament, including malonaldehyde ((285.24 ± 13.02 vs.
372.11 ± 13.47) nmol/g,P < 0.005), neuiritin mRNA (( 0.892 ± 0.012 vs.
0.623± 0.010) arbitrary units, P < 0.01), neuiritin protein ((0.485 ± 0.007
vs. 0.33 ± 0.005) arbitrary units, P < 0.01), SNCV( (25.61 ± 4.01) vs. 20.7
± 2.79) m/s, P < 0.05) and MNCV ((21.47 ± 2.68 vs. 16.26 ± 3.47) m/s. P
< 0.05), respectively. Throughout the experiment, blood glucose levels
were stable and no differences in blood glucose were found between the
saline- and lipoic acid- treated groups.
Conclusion: Hyperglycemia-induced oxidative stress affected nerve
neuritin expresssion. 0xidative stress-induced down-regulation of neuritin
expression was associated with peripheral nerve dysfunctions in diabetic
rats.
Supported by: China natural science foundation (81070655)
Disclosure: J. Li: None.
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Modification of the glyoxalase system and the importance of alterna-
tive detoxification of methylglyoxal in the context of diabetic
neuropathy
J. Morgenstern, T.H. Fleming, P.P. Nawroth;
Department of Internal Medicine, University of Heidelberg, Germany.

Background and aims: Methylglyoxal (MG) is a by-product of glycol-
ysis and reacts primarily with arginine and lysine residues of proteins,
which leads to advanced glycation endproducts (AGE`s). Glycated pro-
teins in neurons (e.g. voltage-gated sodium channel 1.8) can change the
mechanical triggers and thereby mediate the neuropathic symptoms in
diabetic patients. In healthy organisms the detoxification of MG is accom-
plished by the highly specific glyoxalase system. However in experimen-
tal models of diabetes as well as in patients, this system is altered, poten-
tially leading to an accumulation ofMG in the peripheral nervous system.
To establish whether this is the case, the pathways of MG detoxification
were studied in vitro.
Materials and methods:Murine Schwann cells were cultured under iso-
and hyperglycemic conditions. Enzyme kinetics of potentially involved
enzymes of interest were determined spectrophotometrically. Intra-/extra-
cellularMG, Acetol, Lactaldehyde and Sorbitol concentrations were mea-
sured using liquid chromatography coupled to mass spectrometry. The
levels of protein content of MG modifications, Glyoxalase 1 (GLO 1)
and Aldo-Keto-Reductase (AKR) 1b3 was determined using Western
Blot techniques. Toxicity assays were performed with 3-(4,5-dimethyl-
thiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT-reagent).
Knockdown of specific genes of potentially involved enzymes was
achieved with validated siRNA and efficacy was confirmed by RT-qPCR.
Results: The silencing of genes for AKR1b3, AKR1a1 andGLO1 caused
a significant decrease in LD50 for MG suggesting an involvement of
those genes in the detoxification of MG. Michealis-Menten kinetics
(Km, Vmax) revealed that hyperglycemic conditions lead to reduced ca-
pacity of Glyoxalase 1. Despite this, there was no significant increase in
intracellular MG-concentrations and MG-modification (e.g. MG-H1).
However, an elevated activity of Aldo-Keto-Reductase (AKR) towards
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MG was observed, specifically, by the subtype AKR1b3. This was
paralleled by an increase in intracellular acetol and sorbitol
concentrations.
Conclusion: The altered kinetic of Glyoxalase 1 lead to the activation of
an alternative detoxification of MG through AKR1b3. The conversion of
glucose into sorbitol (polyol pathway) seems to be a negative side-effect
of this enzyme in a hyperglycemic state. This controversial role of
AKR1b3, detoxifying MG to Acetol with high efficacy on one hand,
but activating the polyol pathway on the other hand should be investigated
in further studies. The results could be a first hint that inhibitors of the
AKR-enzymes, which are used in several clinical trials (Tolrestat,
Epalrestat etc.) are not the ideal solution for a treatment of diabetic
neuropathy.

Supported by: DFG - SFB1118; DHS; DZD
Disclosure: J. Morgenstern: Grants; Deutsche Forschungsgemeinschaft
(DFG; SFB1118), Dietmar Hopp Foundation (DHS), German Center for
Diabetes Research (DZD).
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Proposal of a new clinical scoring system to predict cardiac autonom-
ic neuropathy in patients with type 1 diabetes
C. Minatel Riguetto1, S.N. Admoni2, C. Takano1, D. Bezerra2, M.
Correa-Giannella2, E. João Pavin1, M. Ribeiro Parisi1, A. Moura Neto1;
1Endocrinology Divison, University of Campinas, 2University of São
Paulo, Brazil.

Background and aims: Cardiac autonomic neuropathy (CAN) is fre-
quently underdiagnosed. Early identification can improve quality of life.
However, clear indications and practical tools for CAN screening are not
available. Develop a clinical scoring system for the screening of can in
patients with type 1 diabetes (T1D).
Materials and methods: One hundred patients with T1D (67% F) from
one university in Brazil (U1) were evaluated for CAN by Poly-Spectrum
software using standardized cardiovascular reflex testing and measures of
heart rate variability. Clinical characteristics associated to CAN, based on
logistic regressions, were used to compute a numerical score for CAN
diagnosis. This score was then applied on a second sample of 120 patients
with T1D from the another university in Brazil (U2).
Results: Of the 100 patients from U1, CAN was diagnosed in 39
(38.2%). Predictors of CAN in regression models were: hypertension
(OR = 6.8; 95% CI 2.76-16.74; p= <0.001), total cholesterol (OR =
1.013; 95% CI 1.003-1.022; p=0.008), triglycerides (OR = 1.012; 95%
CI 1.004-1.02; p=0.002), post-prandial sweating (OR = 3.36; 95% CI
1.28-8.79; p=0.01), symptomatic orthostatic hypotension (OR = 2.44;
95% CI 1.06-5.57; p=0.035), retinopathy (OR = 2.04; 95% CI 1.36-
3.04; p=0.001 and), nephropathy (OR = 2.47; 95% CI 1.59-3.82; p=
<0.001), diastolic blood pressure (OR = 1.06; 95% CI 1.02-1.11;
p=0.003), right 10 g monofilament (OR = 5.7; 95% CI 1.66-19.49;
p=0.006) and left 10 g monofilament (OR = 5.0; 95% CI 1.44-17.31;
p=0.011). Score formula was: CAN-Score = (post-prandial sweating x
5) + retinopathy + nephropathy + (total cholesterol/10) + (triglycer-
ides/10) + (hypertension x 5) + (orthostatic hypotension x 5) + (dia-
stolic blood pressure/10) + (right 10 g monofilament x 2,5) + (left
10 g monofilament x 2,5). Categorical variables (post-prandial sweat-
ing/hypertension/orthostatic hypotension/right and left 10 g monofila-
ment) were considered = 1 if present/abnormal and = 0 if absent/
normal. Retinopathy was classified as normal = 0, nonproliferative =
1, proliferative = 2, unilateral blindness = 3 and bilateral blindness =
4, and nephropathy as normal = 0, microalbuminuria = 1,
macroalbuminuria = 2, chronic kidney disease = 3, hemodialysis = 4
and kidney transplant = 5. The ROC-AUC for this score was 0.872
(95%CI = 0.802-0.942; p< 0.001) with the best cutoff at 44.6 (sensi-
tivity 81.6% and specificity 79%). Sensitivity analysis with 1,000
resamples with replacement (bootstrapping) yielded similar confidence
intervals. The population from the U2 consisted of 120 patients; 16
(13.3%) with diagnosis of CAN confirmed by Poly-Spectrum analysis.
The CAN-Score cutoff of 44.6 was applied and compared to the
diagnosis of CAN by Poly-Spectrum software. This yielded a sensitiv-
ity of 75%, specificity 49%, positive predictive value 18.5% and neg-
ative predictive value 92.7%. Sensitivity analysis with bootstrapping
(1,000 resamples) did not significantly alter these results.
Conclusion: These results support that a simple clinical score is poten-
tially capable of predicting CANwith high sensitivity and a good negative
predictive value in T1D patients. Although a positive score will still re-
quire formal complementary testing, patients with scores less than 44.6
have a low probability of CAN, thus helping select those actually in need
of more evaluations.
Supported by: CNPq
Disclosure:C. Minatel Riguetto: None.
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Risk markers for development of small and large nerve fiber lesion in
patients with diabetes
S. Mala1, V. Potockova2, L. Hoskovcova1, M. Brabec3, J. Broz1, M.
Kvapil1;
1Internal Medicine Department, 2Department of Neurology, University
Hospital Motol, 3Institute of Computer Science, The Czech Academy of
Science, Prague, Czech Republic.

Background and aims: Peripheral neuropathy is one of the major chron-
ic complication of diabetes mellitus(DM). Both small and large nerve
fibers can be effected. Small nerve fibers (SNF) are poorly myelinated
(type Aδ) and unmyelinated (type C), responsible for the thermal sensa-
tion, pain perception and forms an essential part of the autonomic nerves.
Large nerve fibers(LNF) are myelinated and contribute to the perception
of touch, proprioception and muscle innervation. It is not clear which
patient will predominantly develop what type of neuropathy. Therefore
our study focused on finding risk markers of both type.
Materials and methods: Patients with DM (both 1.and 2.type) with clin-
ical suspection on peripheral neuropathy were examined during the years
2014-2016 in neurophysiology laboratory. SNF lesion was determined by
the thermal threshold testing (TTT) on upper and lower extremities (com-
pared to Czech normal values) and by the cardiac autonomic neuropathy
(CAN) testing (including Ewing battery of tests and spectral analysis of
heart rate variability). CAN was determined in case of pathology of more
then 2 of 7 standard tests. LNF lesion was diagnosed in case of reduction or
disappearance of tendon reflexes, tactile and vibration sensation. SNF and
LNF lesion presence was correlated with important anamnestic, anthropo-
metric and biochemical markers. We used logistic type of generalized addi-
tivemodels for statistical analysis. Lesion presence probability wasmodeled
depending on various factors and covariants. Semiparametric portion of final
model was built on penalized splines using crossvalidation method.
Results:We examined 77 patients with diabetes mellitus (50 patients with
type 1 DM, 27 with type 2 DM). SNF pathology was diagnosed in 60
patients, LNF lesion in 46 of them. SNF pathology correlated with age
(p=0.0163), DM duration independently on patients age (p=0.0109),
smoking (p=0.0026), incidence of retinopathy (p=0.0067). LNF lesion
correlated with age (p=0.0337), DM duration (p=0.0294), smoking
(p=0.00157), incidence of retinopathy (p=0.0037), glycosylated hemo-
globin level (p=0,00029)and triacylglycerole level(p=0.0428).
Conclusion: Risk markers for small and large nerve fibres lesion are age,
DM duration, smoking and presence of diabetic retinopathy. Large nerve
fibre pathology correlates also with actual compensation of DM and
hypertriglyceridemia.
Supported by: MH CZ – DRO, University Hospital Motol, Prague,
Czech Republic 00064203
Disclosure:S. Mala: Grants; Supported by MH CZ – DRO, University
Hospital Motol, Prague,Czech Republic 00064203.

958
High prevalence of cardiovascular autonomic neuropathy in young
patients with congenital generalised lipodystrophy (Berardinelli-Seip
Syndrome)
C.M.M. Ponte, V.O. Fernandes, A.D.R. Montenegro, M.H.C. Gurgel,
L.A.S. Karbage, I.T.G. Vasconcelos, C.P. Silva, C.B. D'Alva, R.M.
Montenegro Jr;
UFC, Fortaleza-CE, Brazil.

Background and aims: Metabolic abnormalities observed in patients
with Congenital Generalized Lipodystrophy (CGL) can be accompanied
by cardiovascular autonomic neuropathy (CAN). The aim of this study
was to evaluate the prevalence of CAN in patients with CGL.
Materials and methods: It was a cross sectional study comparing 10
patients with CGL, 20 patients with type 1 diabetes mellitus (DM1)
and 20 healthy controls. We evaluated clinical and laboratory data, 3

spectral analysis components - high frequency (HF), low frequency
(LF), and very low frequency (VLF) - of heart rate variability
(HRV), sympathetic-vagal balance, time domains of HRV, corrected
QT interval (cQT), and 4 cardiovascular reflexes tests (postural hy-
potension test, orthostatic, respiratory, and valsalva coefficients - 2
abnormal tests: clinic CAN, 1 abnormal test: incipient CAN, and
postural hypotension: advanced CAN).
Results: There was no difference in age, sex, BMI, and pubertal
stage between groups. Seven patients (70%) with CGL had diabetes.
There was no difference in the duration of diabetes and A1c between
CGL and DM1 patients. It was observed significant involvement of
autonomic modulation, higher baseline HR, BP, and cQT interval in
patients with CGL. Prevalence of clinic CAN was 40% in CGL
group vs 5% in DM1 group (p=0,031), and incipient CAN was
10% in CGL group vs 25% in DM1 group (p=0,633). One patient
(10%) with CGL presented advanced CAN. All tests were normal in
the control group. Prevalence of cQT prolongation was 50% in CGL
vs 25% in DM1 group (p=0,231) vs 5% in control group (p=0,009).
In the CGL group, there was inverse correlation between orthostatic
coefficient and triglycerides (r= -0,778; p= 0,008), respiratory coef-
ficient and diastolic BP (r= -0,827; p=0,003), LF and triglycerides
(r= -0,648; p= 0,043), HF and HOMA-IR (r= -0,648; p= 0,043); and
positive correlation between LF/HF ratio and HOMA-IR (r=0,673;
p= 0,033), and insulin (r=0,714; p=0,047).
Conclusion: These findings demonstrate high prevalence of CAN in
young patients with CGL, some of them presenting themost severe forms.
These data allow us to speculate that insulin resistance has early involve-
ment in the pathogenesis of CAN, irrespective of the onset of
hyperglycemia.

Disclosure:C.M.M. Ponte: None.
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Impaired cardiovascular autonomic function and diminished vibra-
tion perception are present among patients with higher future type 2
diabetes risk screened by FINDRISC questionnaire
O. Vági, A. Körei, Z. Putz, I. Istenes, N. Hajdú, F. Tótok, A. Nagy, P.
Kempler;
Semmelweis University, 1st Department of Internal Medicine, Budapest,
Hungary.

Background and aims: Diabetes mellitus and even impaired glucose
tolerance are associated with autonomic and sensory nerve disfunction.
The Finnish Diabetes Risk Score (FINDRISC) is a validated and one of
the most widely used T2DM risk score questionnaire that comprises
questions on age, body mass index (BMI), waist circumference, physical
activity, diet, history of antihypertensive medication, high blood glucose
and family history of diabetes. The aim of our study was to compare
autonomic and sensory nerve function, as well as anthropometric data
among patients with higher future T2DM risk (minimum 12 points in
the FINDRISC questionnaire) with healthy conrol subjects.
Materials and methods: Our study involved 28 patients with higher
future T2DM risk (mean age: 60,3 ±8,2, female 15, HbA1c 5,9
[5,6;6,1], BMI 31 [27,9;34,5]) and 20 healthy control subjects (mean
age:54,3 ± 1,4 , female 10, HbA1c 5,4 [5,1;5,8], BMI 29,5 [26,3;32,4]).
Sensory function was evaluated by Neurometer (Neurotron Inc.,
Baltimore, USA) device, 128 Hz calibrated tuning fork, Semmes-
Weinstein monofilament and Q-sense (Medoc Ltd., Yamat Rishai,
Israel) device. Cardiovascular autonomic function was assessed by the
five standard cardiovascular reflex tests, 24-hour heart rate variability
(HRV) and ambulatory blood pressure monitoring (ABPM).
Results: Patients with higher future T2DM risk had significantly higher
vibration perception thresholds on the lower extremities than healthy con-
trol subjects (5,8 vs 6,8; p= 0,01). Assessing autonomic function, the total
autonomic impairment score was higher (2,1 vs 0,7; p=0,04), while
SDANN, a sensitive parameter of heart rate variability was lower among
patients with higher future T2DM risk compared to controls (133 vs 184,
p=0,02). Moreover, patients with higher future T2DM risk had signifi-
cantly higher scores in the case of the 6th question of the FINDRISC
questionnaire which refers to the use of antihypertensive medication
(1,5 vs 0,76; p= 0,01).
Conclusion: Impaired cardiovascular autonomic function and diminished
vibration perception at the lower extremities might be present among
patients with high risk for the development of type 2 diabetes mellitus
screened by the FINDRISC questionnaire, compared to healthy controls.
Our results highlight the importance of early neuropathy assessment, as
well as for the development of effective risk reduction strategies among
these patients.
Disclosure:O. Vági: None.

960
Cardiovascular autonomic neuropathy and cardiovascular outcomes
in DCCT/EDIC study
R. Pop-Busui1, B.H. Braffett2, B. Zinman3, C. Martin1, N.H. White4,
W.H. Herman1, S. Genuth5, R. Gubitosi-Klug5;
1Department of Internal Medicine, University of Michigan Medical School,
Ann Arbor, 2Biostatistics Center, George Washington University, Rockville,
USA, 3Lunenfeld Tanenbaum Research Institute, University of Toronto,
Canada, 4Washington University, St.Louis, 5Department of Internal
Medicine, Case-Western Reserve University, Cleveland, USA.

Background and aims: Cardiovascular autonomic neuropathy (CAN)
has been shown to be an independent predictor of cardiovascular disease
(CVD) mortality in diabetes. We aimed to examine whether CAN is an
independent risk factor of CVD events during the Diabetes Control and
Complications Trial/Epidemiology of Diabetes Interventions and
Complications (DCCT/EDIC) in participants with type 1 diabetes.

Materials and methods: Standardized cardiovascular autonomic reflex
tests (R-R response to paced breathing, Valsalva maneuver, and postural
changes in blood pressure) were performed at DCCT baseline, every 2
years throughout DCCT, and at two time points in EDIC. CVD events
were ascertained throughout the study and adjudicated by a review com-
mittee. Cox proportional hazards models were used to estimate the effect
of CAN on subsequent CVD risk.
Results: There were 299 adjudicated events in 165 participants following the
DCCT closeout assessment, 132 of 1262 (10%) without CAN experienced
244CVDevents vs. 33 of 131 subjects (25%)withCANwho experienced 55
events (HR=2.79, 95% CI 1.91-4.09 for time to first CVD event) (Figure). In
models adjusted for multiple risk factors, the cumulative incidence of the first
occurrence of any CVD event during EDIC was significantly higher in par-
ticipants with CAN at DCCT closeout compared to those without CAN,
although the association was no longer significant after further adjustment
for the EDIC updatedmeanHbA1c.When analyzed as a continuous variable,
R-R variation was significantly lower at DCCT closeout in participants who
experienced a CVD event compared to those who did not (p=0.0012).
Conclusion: In the DCCT/EDIC cohort, individuals diagnosed with
CAN at DCCT closeout experienced a higher long-term risk of CVD
events during follow-up in EDIC, although this association was not inde-
pendent of historic glycemic exposure, the principal determinant of long-
term CVD risk in type 1 diabetes.

Clinical Trial Registration Number: NCT00360815 and NCT00360893
Supported by: National Institute of Diabetes and Digestive and Kidney
Disease
Disclosure:R. Pop-Busui: Grants; NIDDK: U01 DK094176 and U01
DK094157.

961
Main predictors of cardiovascular autonomic dysfunction in early
stages of glucose intolerance
R. Dimova, T. Tankova, N. Chakarova, G. Grozeva, L. Dakovska;
Department of Diabetology, Clinical Centre of Endocrinology, Medical
University, Sofia, Bulgaria.

Background and aims: The exact nature of the association between differ-
entmetabolic parameters and peripheral nerve injury in early stages of glucose
intolerance remains debatable. The present study aims to evaluate the predic-
tive value of different cardio-metabolic parameters for the presence of cardio-
vascular autonomic dysfunction (CAD) in early stages of glucose tolerance.
Materials and methods: A total of 478 subjects without previously di-
agnosed diabetes, of mean age 49.3±13.7 years and mean BMI 31.0±6.2
kg/m2, were enrolled. They were divided according to glucose tolerance:
130 with normal glucose tolerance (NGT), 227 with prediabetes - 125
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with impaired fasting glucose (IFG) and 102 with impaired glucose tol-
erance (IGT), and 121 with newly-diagnosed T2D (NDT2D). Glucose
tolerance was studied during OGTT applying 2006 WHO criteria.
Anthropometric indices and blood pressure were measured. HbA1c, se-
rum lipids, hsCRP, albumin-to-creatinine ratio (ACR) were assessed.
Electrocardiogram was performed. Body fat distribution was estimated
by a bioimpedance method (InBody 720, BioSpace). Tissue AGEs accu-
mulation was assessed by skin autofluorescence (AGE-Reader-
DiagnOpticsTM). CADwas assessed by ANX-3.0 method applying stan-
dard clinical tests. Statistical analysis was performed using SPSS v.21.0.
Results: CADwas found in 12.3% of NGT, 19.8% of prediabetes (13.2%
of IFG and 20.6% of IGT), and 32.2% of NDT2D group. There was an
enduring trend towards lower sympathetic and parasympathetic tone at
rest and during applied clinical tests with the progression of glucose
intolerance. Age, waist circumference, visceral fat area, fasting and 120-
minute plasma glucose, HbA1c, AGEs, ACR and QTc interval were sig-
nificantly higher in the presence of CAD as compared to the group with-
out CAD. In a logistic regression analysis the panel of age >53 years (76%
sensitivity, 61% specificity), HbA1c >6.0% years (66% sensitivity, 60%
specificity), QTc interval >423ms years (65% sensitivity, 61% specificity)
and presence of arterial hypertension (83% sensitivity, 55% specificity)
was found to significantly increase the risk for the presence of CAD, with
predictive value of the model - AUC 0.778 (95%CI: 0.73-0.83), p<0.001.
Conclusion:Our results demonstrate high prevalence of CAD in the early
stages of glucose dysmetabolism. Age, HbA1c, QTc interval and presence
of arterial hypertension outline as predictive markers for the presence of
CAD in this population.
Disclosure:R. Dimova: None.

962
Efficacy of acupuncture in the treatment of patients with diabetic
gastroparesis
I.O. Kostitska;
Endocrinology, Ivano-Frankivsk National Medical University, Ukraine.

Background and aims: The treatment of patients with diabetic
gastroparesis (DG) remains the difficult clinical task. There are some
limited data that acupuncture could be of some use for the treatment of
these patients. Acupuncture at heterotopic points could improve
gastroparesis via excitation of vagal nerves and inhibition of sympathetic
nerves. The aim of this study was to compare the efficacy of acupuncture
for the management of gastrointestinal symptoms in patients with DG.
Materials and methods:We studied 32 patients with DG who were ran-
domly allocated into 2 groups: a treatment group (n=16 (5M/11F), mean
age was 56,4±10,7 years , DM duration - 12,4±6,7 years) assigned to
accupuncture 5 times per week 40 minutes each for 10 days, and a control
group (n=16 (7M/9F), mean age - 58,4±9,7 years , DM - 13,1±8,6 years).
The severity of DG was assessed by Gastroparesis Cardinal Symptom
Index (GCSI) questionnaire and Gastric emptying rate (GER) with 13C-
octanoic breath test (13C-OBT) before and after the treatment period.
Results: The treatment with acupuncture resulted in the clinically signif-
icant improvement of the severity of symptoms in patients with DG while
in the control group there were no positive changes of the signs of DG. In
the first group patients was associated with a decrease in scores for car-
dinal symptoms of the GCSI: nausea by 68,4%, retching by 76,8%,
vomiting by 86,7%, stomach fullness by 62,5%, not able to finish a
normal-sized meal by 21,2%, stomach visibly larger by 13,4%, loss of
appetite by 12,8%, feeling excessively full after meals by 64,7% and
bloating by 22.5% (p<0.05). Gastric motility was significantly decreased
after the end of treatment period - 101.61±3.41 min and 93,2 ± 1.11 min,
before after the treatment, respectively, p<0.05. In the control group no
significant changes of GER were observed after 2 weeks of observation.
Conclusion:Acupuncture therapy is feasible and effective method for the
treatment of patients with DG.
Disclosure: I.O. Kostitska: None.

PS 096 Autonomic function tests and
risk

963
Cardiac autonomic neuropathy is strongly associated with abnormal
cardiac repolarisation
M. Oleolo1, D. Selvarajah2, R. Gandhi3, G. Rao1, I. Wilkinson2, J.
Marques2, S. Tesfaye1;
1Diabetes, Royal Hallamshire Hospital, 2Diabetes, University of
Sheffield, 3Diabetes, Northern General Hospital, Sheffield, UK.

Background and aims: Diabetic cardiac autonomic neuropathy (CAN)
is associated with an increased risk of cardiac events and sudden
cardiac death. QT variability index (QTVI) is a measure of cardiac
repolarisation that is associated with myocardial electrical instability
and arrhythmias. We therefore aimed to study the relationships be-
tween QTVI and CAN.
Materials and methods: Using O’Brien’s tests and baroreceptor sensi-
tivity (BRS) testing, 62 diabetes subjects (37 with T2DM, 38 males) were
classified into three groups: 22 with no CAN (No-CAN, 47±15 yrs), 28
subclinical CAN (53±12 yrs) and 12 established-CAN (57±14 yrs). We
then analysed QTVI and indices of heart rate variability (HF - parasym-
pathetic and LF - sympathetic) in all subjects.
Results: QTVI was significantly lower in subjects with No-CAN (-0.76
±0.62) compared to Subclinical-CAN (-0.11±0.56) and Established-CAN
(0.28±0.86; ANOVA p<0.003). Parasympathetic and sympathetic activity
were significantly higher for No-CAN vs Subclinical-CAN and
Established-CAN, LF (2.17±0.58 vs 1.11±0.65 and 0.94±0.52 ms2, re-
spectively; ANOVA p<0.001) and HF (2.03±0.59 vs 0.92±0.60 and 0.98
±0.53 ms2; ANOVA p<0.001). There was a strong negative correlation
between QTVI and sympathetic (ρ=-0.844) and parasympathetic activity
(ρ=-0.713; p<0.001). Moreover, BRS significantly (p<0.001) correlated
with QTVI (-0.753), LF (0.758) and HF (0.718).
Conclusion: These results demonstrate a strong association between
CAN and cardiac repolarisation abnormalities, which are recognised
to increase the susceptibility to cardiac events. Alarmingly there is a
clear demonstration of significant abnormalities in early subclinical
CAN. Further studies are required to examine if early intensive mul-
tifactorial risk factor treatment that has been shown to reduce incident
CAN will also have an impact on cardiac repolarisation and
arrthythmogenic risk.
Supported by: NIDDK
Disclosure:M. Oleolo: None.

964
Cardiac autonomic function is associated with the coronary micro-
circulation in type 2 diabetic patients
B.J. von Scholten1, C.S. Hansen1, P. Hasbak2, A. Kjaer2, P. Rossing1,3,
T.W. Hansen1;
1Steno Diabetes Center, Gentofte, 2Rigshospitalet, 3Copenhagen
University, Copenhagen, Denmark.

Background and aims: Cardiac autonomic dysfunction and cardiac mi-
crovascular dysfunction are both diabetes complications associated with
increased mortality, but the association between these complications have
been difficult to assess. We therefore applied new and sensitive methods
to assess this in type 2 diabetes patients.
Materials and methods: In a cross-sectional design, coronary flow
reserve (CFR) and coronary artery calcium (CAC) score, assessed
by cardiac 82Rb-positron emission tomography/computed tomog-
raphy (PET/CT), cardiac autonomic reflex tests and heart rate
variability (HRV) indices were performed in 55 patients with type
2 diabetes, without clinical cardiovascular disease, and 28 non-
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diabetic controls. Cardiac 123I-metaiodobenzylguanidine scintigra-
phy (123I-MIBG) was conducted and evaluated as the late heart/
mediastinum-ratio as measure of sympathetic function, in a sub-
group of 29 patients and 14 non-diabetic controls.
Results: Impaired cardiac autonomic function was associated with
reduced CFR (p≤0.005). The HRV measure low-frequency power
and the late heart/mediastinum-ratio were positively correlated
with CFR after age and heart rate adjustment (p≤0.010). The late
heart/mediastinum-ratio remained correlated with CFR after further
adjustment for sex, 24-h systolic blood pressure, HbA1c, urinary
albumin excretion and smoking (p<0.001). All measures of cardi-
ac autonomic function, except the late heart/mediastinum-ratio,
were negatively associated with CAC after age and heart rate
adjustment (p≤0.043), but after further adjustment significance
was lost (p≥0.072), which could reflect shared risk factors.
Conclusion: In type 2 diabetic patients without clinical cardiovascular
disease, we demonstrate a strong independent association between cardiac
sympathetic nerve system function, and CFR. We suggest that elevated
cardiac sympathetic tone may play an important pathogenetic role in
subsequent development of myocardial injury.
Disclosure:B.J. von Scholten: None.

965
Effect of cardiac autonomic function on ST-segment depression,
heart rate and heart rate variability during exercise in children and
adolescents with type 1 diabetes
D. Laptev;
Endocrinology Research Centre, Moscow, Russian Federation.

Background and aims: The aim of this study was to investigate relation
between cardiac autonomic function and ECG parameters during and
post-exercise in children and adolescents with type 1 diabetes mellitus
(T1DM).
Materials and methods: The study included 71 young patients with
T1DM aged 9-18 years. Mean duration of the disease was 5.0 years,
and the mean HbA1c level was 9.1%. Cardiac autonomic function was
assessed using cardiovascular tests (Valsalva maneuver, 30:15, deep
breathing) and ECGmonitoring with automatic calculation of QT interval
and heart rate variability parameters (RMSSD, SDNN). Each patient
underwent the physical working capacity test (PWC170) with simulta-
neous ECG recording.
Results:Asymptomatic ST-segment depression (more than 0,1 mV)
during exercise was registered in 10 (45.5%) patients with signs
of autonomic dysfunction (CAN+) compared to 9 (18.4%) patients
without autonomic dysfunction (CAN-; p=0.042). During the re-
covery period, asymptomatic ST-segment depression was present
in the first minute in 8 (36.4%) CAN+ patients compared to 1
(2%) CAN- patient (p=0.0003) and in the second minute in 5
(22.7%) CAN+ patients compared to 1 (2%) CAN- patient
(p=0.0095). CAN+ patients had lower heart rate variability
(HRV) and heart rate (HR) values during and post-exercise.
During recovery period there was a poor recovery of HRV and
HR values in CAN+ patient with abnormal (less than 23 beats/
min) HR recovery in 7 patients compared to 4 CAN- patients
(31,8% vs 8,2%, CAN+ and CAN- respectively, p=0,028).
Conclusion: Children and adolescents with T1DM and impaired au-
tonomic function have increased prevalence of asymptomatic ST-
segment depression during and post-exercise as well as poor post-
exercise recovery of HRV and HR. This fact may be responsible for
the high cardiovascular morbidity and mortality rate among the pa-
tients with T1DM in the mature age.
Disclosure:D. Laptev: None.

966
Long-term follow-up of autonomic function in type 1 diabetic patients
on insulin pump treatment
T.T. Várkonyi1, S. Nyiraty1, S. Coluzzi2,3, K. Fehértemplomi1, F. Pesei1,
A. Orosz4, C. Lengyel1, S. Frontoni2,3, P. Kempler5, G. Ábrahám1;
11st Department of Medicine, University of Szeged, Hungary,
2Department of Systems Medicine, University of Rome Tor Vergata,
3Unit of Endocrinology, Diabetes and Metabolism, S. Giovanni Calibita
Fatebenefratelli Hospital, Rome, Italy, 4Department of Pharmacology and
Pharmacotherapy, University of Szeged, 51st Department of Medicine,
Semmelweis University, Budapest, Hungary.

Background and aims: The long-term hyperglycemia before insulin pump
treatment and the following improvement of the glycemic control might
influence the autonomic function in type 1 diabetes (DM). Objectives: The
aim of our studywas to assess cardiovascular autonomic function at initiation
of insulin pump treatment, two months later, as well as 6 years later.
Materials and methods: 13 type 1 DM patients were involved (7 wom-
en, 6 men, age: 30.4±2.7 years, duration of DM: 16.5±2.7 years; BMI:
24.2±1; mean±SE). Autonomic neuropathy (AN) was assessed at the first
application of insulin pump and 2 months as well as 6 years later by
cardiovascular reflex tests (CRT).
Results: Correlations were found between the duration of DM and CRT-s
(AN score-duration: r=0.57, p<0.05; heart rate response to breathing-du-
ration: r=-0.55, p<0.05). Moderate to severe AN was found, while im-
provement of total autonomic score was detected two months later (2.85
±0.3 vs 1.23±0.3, p<0.01). The AN score found six years later was iden-
tical to the initial value (AN score: 2.85±0.47). The change of CRT-s was
not significant during the follow-up period. The mean HbA1c decreased
by 0.7% after 2 months (8.85±0.2% vs 8.12±0.3%, p=0.07) and was even
lower 6 years later (8.85±0.2% vs 7.85±0.3%, p<0.05).
Conclusion:Moderate to severe autonomic neuropathywas detected in type
1 diabetic patients at the initiation of insulin pump treatment. The severity of
the parasympathetic involvement correlated with the duration of diabetes.
Improvement of autonomic function could be confirmed after short-term
treatment with insulin pump. No progression of autonomic nerve dysfunc-
tion compared to baseline values was observed after six years of observation.
Disclosure:T.T. Várkonyi: None.

967
Corneal confocal microscopy and cardiovascular autonomic function
tests for detecting diabetic neuropathy in children
E. Artemova, G. Galstyan, D. Laptev, T. Kuraeva, I. Dedov;
Endocrinology Research Centre, Moscow, Russian Federation.

Background and aims: Identification of early markers of diabetic neu-
ropathy by corneal confocal microscopy and cardiovascular autonomic
function tests with spectral analysis of heart rate variability in diabetic
children.
Materials and methods: 44 patients with type 1 diabetes mellitus (DM)
mean disease duration 4,5 (1-5) years, 6 patients with maturity onset diabetes
of the young (MODY2, MODY3), mean disease duration 4,1 (1-5) years; 5
patients with type 2 DM, mean disease duration 2,75 (1-4) years; and 30
nondiabetic healthy control subjects were recruited in the study. Informed
consent was obtained from all patients. All patients and control subjects
underwent an evaluation of neurologic signs (Neuropathy Disability Score),
symptoms according to the neuropathy symptom score and autonomic car-
diovascular tests with spectral analysis of heart rate variability (the low-
frequency component (LF), high-frequency component (HF), the LF/HF ra-
tio). All patients underwent examination with the Heidelberg Retina
Tomograph III in vivo corneal confocal microscopy (CCM). CCM was per-
formed with assessment of corneal nerve fiber density (CNFD). Automated
image analysis was performed using a specialized computerized software
(ACCMetrics). HbA1c, total cholesterol, high-density lipoprotein, low-
density lipoprotein, triglycerides (TG) was measured.
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Results: No significant difference was found in vibration, pin prick and
temperature perception. CNFD was significantly lower in participants
with DM compared to control group (27.7 ± 9.1 vs 35.5 ± 9.4 fibres/
mm2; p<0,05). The subjects with type 1 DM showed a lower LF and
HF component of heart rate variability, and a lower LF/HF ratio.
Modifications in heart rate variability characterized by a reduction in both
sympathetic and parasympathetic activity (changes in unmyelinated
nerves). Mean HbA1c in patients with type 1 DM was 8.7% (5.5-17.9),
type 2 DM - 6% (5,5 - 7,7), MODY- 6% (4,4 - 8,1). Only 10 patients had
lipid profile in normal range. CNFD significantly negatively correlated
with HbA1c (r=-0,4; p<0,05), TG (r=-0,3; p<0,05), diabetes duration (r=-
0,78; p<0,05).
Conclusion: This study demonstrates significant abnormalities in corneal
nerve structure in children with different types of diabetes in early stages
of the disease (duration up to 5 years), despite normal Neuropathy
Disability Score. Prospective studies are needed to show the prognostic
value of CCM and autonomic cardiovascular function testing and clarify
the optimal way for screening and management of diabetic neuropathy.
Disclosure:E. Artemova: None.

968
Diabetic cardiovascular autonomic neuropathy predicts recurrent
cardiovascular diseases in patients with type 2 diabetes
L. Kang-Min, S.-A. Cha, J.-S. Yun, T.-S. Lim, K.-H. Song, S.-D. Moon,
Y.-B. Ahn, S. Ko;
Internal Medicine, The Catholic University of Korea, Seoul, Republic of
Korea.

Background and aims: Cardiovascular autonomic neuropathy (CAN) is
a risk factor for cardiovascular disease (CVD) and mortality in patients
with type 2 diabetes. This study evaluated the relationship between CAN
and recurrent CVD in type 2 diabetes.
Materials andmethods:A total of 206 patients with type 2 diabetes who
had a history of CVD within 3 years of enrollment were consecutively
recruited from January 2001 to December 2009 and followed−up until
December 2015. Cardiovascular autonomic function tests were performed
using the following heart rate variability parameters: expiration−to−inspi-
ration ratio, response to Valsalva maneuver, and standing. We estimated
the recurrence of CVD events during the follow−up period.
Results:A total of 159 (77.2%) of the 206 patients enrolled completed the
follow up, and 78 (49.1%) patients had recurrent episodes of CVD, with
an incidence rate of 75.6 per 1,000 patient−years. The mean age and
diabetes duration were 62.5 ± 8.7 and 9.2 ± 6.9 years, respectively.
Patients who developed recurrent CVD also exhibited hypertension (P =
0.004), diabetic nephropathy (P = 0.012), higher mean systolic blood
pressure (P = 0.006), urinary albumin excretion (P = 0.015), and mean
triglyceride level (P = 0.035) than did patients without recurrent CVD.
Multivariable Cox hazard regression analysis revealed that definite CAN
was significantly associated with an increased risk of recurrent CVD
(hazard ratio [HR] 3.03; 95% CI 1.39−6.60; P = 0.005) (Table 1).
Conclusion: Definite CAN was an independent predictor for recurrent
CVD in patients with type 2 diabetes who had a known prior CVD event.

Disclosure:L. Kang-Min: None.

969
Dipeptidyl peptidase-4 acitivity is associated with autonomic neurop-
athy and insulin resistance in type 1 diabetic patients
L. Duvnjak, K. Blaslov, T. Bulum, S. Vučković Rebrina;
Vuk Vrhovac University Clinic, Zagreb, Croatia.

Background and aims: Dipeptidyl peptidase-4 (DPP-4) is a protease
involved in to metabolism of various adipokines and recently associated
with insulin resistance (IR). The influence of adipokines and the contri-
bution of an altered sympathovagal balance to the development of IR has
been previously established. We investigated the potential impact of car-
diac autonomic neuropathy (CAN) on DPP-4 activity and its relationship
with IR and leptin, resistin, tumor necrosis factor α (TNFα) and
neuropeptyde Y (NPY) concentration in T1DM.
Materials andmethods: Seventy T1DM patients (47 males) aged 50.85
±1.57 years with a duration of diabetes 26.36±1.97 years were divided
into two groups according to median DPP-4 activity(22.14 U/L).
Leptin, resistin, NPY and TNFα plasma concentration were analyzed
with ELISA while serum DPP-4 activity was determined spectrophoto-
metrically. Insulin sensitivity was estimated using glucose disposal rate
(eGDR) equation: 24.31−12.2X(WHR)−3.29X(AHT)−0.57X(HbA1c),
where WHR indicates the waist to hip ratio, AHT indicate hypertension,
and is expressed as: 0 = no, 1 = yes. Lower eGDR indicates higher IR.
CANwas assessed by hearth rate coefficient of variability (HRV CV) at
rest and during deep breathing (dbHRVCV), db E/I ratio, 30:15 ratio
and Valsalva ratio while sympathovagal balance was evaluated as low-
to high-frequency ratio (LF:HF) by spectral analysis on R-R intervals.
Results: The two groups did not differ in age, gender and disease
duration.The group with higher DPP-4 activity showed increased preva-
lence of CAN, higher level of resistin, leptin, TNFα while NPY and
eGDRlevels were lower (Table). DPP-4 activity was positively related
to TNFα, leptin, resistin and IR and negatively with NPY, standard and
spectral indices of CAN:HRV CVat rest, dbHRV CV, db E/I ratio,30:15
ratio and LF:HF ratio (Table). The linear regression analysis showed that
DPP-4 activity increase of 1 U/L was associated with eGDR decrease
of0.090 mg kg−1 min−1 (p=0.001),NPY of 0.358 pg/mL (p=0.002),
dbHRV-CV of0.056 (p<0.001) and LF:HF ratio of0.010 (p=0.019) and
TNFα increaseof 0.251 (p=0.014), leptin of 0.085 (p=0.039) and
resistinof0.060 (p=0.001) after adjustment for age, gender, disease dura-
tion, glycated haemoglobinA1c (HbA1c) and body mass index. In the
binary regression mixed model with CAN, gender, disease duration and
HbA1c as independent and DPP-4 activity above the median as depen-
dent variable, CAN was the top independent predictor of DPP-4
activitywith prevalence ratio of 1.324 (95% CI 1.110-1.956).
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Conclusion: Increased DPP-4 activity is associated with IR and the con-
centration of adipokines related to IR.DPP-4 activity appears to be influ-
enced by autonomic neuropathy. It might represent a significant factor
contributing to the development of IR in type 1 diabetic patients through
sympathovagal disbalance. The predictive value of the relationship be-
tween DPP-4 activity and autonomic disbalance in the pathogenesis of IR
in type 1 diabetes merits to be further investigated

Disclosure:L. Duvnjak: None.

PS 097 The diabetic foot and wound
healing

970
Investigation of the effects and molecular mechanism of adenine for
diabetic wound healing
G.-H. Young1, C.-F. Ho1, Q.-Y. Kuok1, J.-Y. Nong2, H.-M. Chen3;
1Energenesis Biomedical Co. Ltd., New Taipei City, 2Department of
Internal Medicine, Collage of Medicine, National Taiwan University,
Taipei, 3Department of Life Science, Catholic Fu-Jen University, New
Taipei City, Taiwan.

Background and aims: Chronic wound-derived foot ulcers are major
complications of diabetes resulting in lower-limb amputations.
Current research suggests that AMP-Activated Protein Kinase
(AMPK) modulating energy metabolism may potentially target the
strong association between cellular energy supply and various dis-
eases such as diabetes, cancer, and cardiovascular disease. However,
the role of AMPK as a therapeutic agent for diabetic foot ulcers still
unknown. Our previous findings suggest that adenine represents a
novel AMP-activated protein kinase (AMPK) activator, which could
ameliorate TNFα-stimulated inflammation in HUVECs and enhance
glucose uptake in NIH-3T3 fibroblasts. The mechanism that under-
lies adenine-induced AMPK activation is via the catabolism by ad-
enine phosphoribosyltransferase (APRT), which increases the cellu-
lar AMP levels to promote AMPK phosphorylation. In the study, we
evaluate the effects of adenine on wound healing in diabetic mice.
Furthermore, we also compare the effects of adenine and other
AMPK activators on keratinocytes and fibroblast.
Materials and methods: Normal human epidermal keratinocyte
(NHEK) and normal human dermal fibroblast (NHDF) cells were
exposed to various concentrations (20, 200, 500 uM) of adenine
and cell proliferation was measured by MTT assay; Migration was
evaluated by boyden chamber assay. A single full-thickness skin
wound with silicone splinting was made on the dorsal thorax of 8
weeks old of db/db mice. Wounds were treated by the carboxymethyl
cellulose (CMC) hydrogels with adenine (0.01, 0.02%) or vehicle
daily. Body weights and wound closure area were recorded daily on
the duration of test. The levels of fasting blood glucose were mea-
sured before and the 15th day after operation. In addition, histopath-
ological parameters including macrophage infiltration, fibroblast de-
position and re-epithelialization were calculated to evaluate the ef-
fects of adenine.
Results: Here we demonstrated that the use of adenine accelerates dia-
betic wound healing by lowering inflammation and by enhancing re-
epithelialization and matrix deposition of the wound, thereby reversing
the pathological condition. The mechanism of adenine-mediated AMPK
activation in the pathology of diabetic wounds was confirmed further by
the injection of siRNA against APRT in the wound margins, which ex-
hibited wounds more resistant to healing. Histology and immunohisto-
chemistry results showed that this treatment contributed to the rapid
healing of diabetic skin wounds by promoting granulation tissue forma-
tion, extracellular matrix secretion, and re-epithelialization. In vitro ex-
periments in NHEK and NHDF cells also revealed that adenine-induced
AMPK activation contributes to wound healing by increasing prolifera-
tion in a dose-dependent manner under high glucose conditions. These
effects were abolished by co-administration of AMPK antagonist com-
pound C.
Conclusion: It is concluded that adenine promote the proliferation and
remodeling phases of wound healing. Based on these findings, we spec-
ulate that adenine-induced AMPK activationmay be a potential option for
the management of diabetic ulcers. These results need to be confirmed by
clinical studies with diabetic foot ulcer patients.
Disclosure:G. Young: None.
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Epoxidized α-tocotrienol enhances wound healing in the db/db
mouse model of diabetes and stimulates in vitro angiogenesis and cell
migration
C. Xu1, M. Bentinger1, O. Savu1, A. Moshfeg2, V.G. Sunkari1,3, G.
Dallner1,4, E. Swiezewska1,5, S.-B. Catrina1, K. Brismar1, M. Tekle1;
1Department of Molecular Medicine and Surgery, 2Department of
Oncology and Pathology, Karolinska Institutet, Stockholm, Sweden,
3Department of Medicine, Division of Infectious diseases and
Geographic Medicine, Stanford University, USA, 4Department of
Biochemistry and Biophysics, Stockholm University, Stockholm,
Sweden, 5Department of Lipid Biochemistry, Polish Academy of
Sciences, Warsaw, Poland.

Background and aims: Diabetes mellitus is characterized by hyperglyce-
mia and capillary hypoxia, causing excessive production of free radicals.
The resulting oxidative stress is associated with impaired wound healing in
diabetic ulcers. Modified tocotrienols were previously shown to have ben-
eficial effects on the biosynthesis of mevalonate pathway lipids and
isoprenoids including Coenzyme Q10. We aimed to investigate the effects
of epoxidized α-Tocotrienol (MeT3α) in wound healing, its effects on
mitochondrial function and mitochondrial superoxide production.
Materials and methods: Microarray and qPCR were performed on
HepG2 cells and human dermal fibroblasts (HDF), respectively. In vitro
wound healing was studied by scratch assay in HDF cells. Capillary tube
formation was measured using human dermal microvascular endothelial
cells (HMVEC). db/db diabetic mice were used for in vivo wound healing
experiments. Mitochondrial function, including oxygen consumption
rate, proton leak and reserve respiratory capacity was measured with
SeaHorse XF24-3 Extracellular Flux analyzer. Mitochondrial superoxide
production usingMitoSox red probe was measured with FACS in primary
HDF cultures from type 2 diabetic and healthy subjects.
Results:Microarray profiling analysis in HepG2 andHDF cells treatedwith
MeT3α showed a 20-fold increase of KIF26A 11-fold decrease of lanosterol
synthase expressions. Gene expression analysis by qPCR showed signifi-
cant increases of the growth factors VEGFA (4-fold increase) and PDGFB
(5-fold increase) compared to controls. Treatment yielded significant in-
creases in fibroblast migration (p<0.05) and HMVEC capillary tube forma-
tion (p<0.01) were observed. in vivowound healing assay using db/dbmice,
a small but significantly enhancedwound closurewas observed upon topical
MeT3α treatment compared to control (fig. 1). Treatment led to an increase
in reserve respiratory capacity in both HDF and HepG2 cells. MeT3α treat-
ment significantly reduced mitochondrial superoxide production in primary
HDF cultures from diabetic as well as healthy subjects (p<0.01).
Conclusion:MeT3α has beneficial effects on wound healing by increas-
ing gene expression affecting cell growth and motility. Additionally,
MeT3α improves mitochondrial function by increasing respiratory re-
serve capacity while reducing oxidative stress. Future plans aim to eluci-
date the links between the role of Coenzyme Q10 in diabetic wound
healing and the observed effects of MeT3α.

Supported by: the Family Erling Persson Foundation
Disclosure:C. Xu: Grants; Family Erling Persson Foundation, Berth von
Kantzow Foundation, Magnus Bergvalls Foundation, Balzar von Platen
Foundation.

972
The relationship between the skin advanced glycation endproducts
(AGEs) and skin colour or elasticity in Japanese diabetic and non-
diabetic subjects
J. Miura1, S. Hoshina1, M. Iwamura2, K. Shimura1, Y. Ichihara1, S.
Kikuchi1, H. Kobayashi1, K. Higuchi2, T. Sano3, Y. Uchigata1;
1Diabetes Center, Tokyo Women's Medical University, 2Biological
Science Research, Kao Corporation, Maebashi, 3Health Beauty
Products Research, Kao Corporation, Tokyo, Japan.

Background and aims: The accumulation of skin advanced glycation
endproducts (AGEs), possibly quantified as the autoflourescence (AF)
value, are related to progression of diabetic microvascular complications
with type 1 diabetes mellitus (T1D) and type 2 diabetes (T2D). It has been
reported that AGEs accumulation possibly causes changes in skin elastic-
ity or skin color. The aim of this study is to investigate the relationship
between skin AF value and skin elasticity or color in diabetic and non-
diabetic subjects.
Materials and methods:A total of 228 patients (123 men) with T1D,
85 (62 men) with T2D, and 80 (62 men) non-diabetic controls
(nDM) were enrolled. Clinical data were collected from the medical
records for diabetes patients (DM), and from the health checkup
records for nDM. Skin AF value was evaluated using AGE
Reader® which was able to non-invasively assess AGEs accumulation
using skin AF under ultraviolet light. Spectrophotometer CM-2600d
measures skin color which was calculated as L*a*b* color space
values as skin brightness and saturation, melanin index (MI), and
hemoglobin index (HI). Skin elasticity was evaluated using cutometer
MPA-580. All variables were assessed on the same area on the ven-
tral side of the forearm.
Results: Past glycemic control and diabetic duration were the indepen-
dent risk factors for skin AF value with T1D. Skin AF value was signif-
icantly elevated with progression of diabetic retinopathy with T1D and
T2D, and nephropathy with T1D. And the skin elasticity tended to de-
crease as retinopathy progressed with T1D. Regarding skin color, bright-
ness was lower (p < 0.05), while saturation was higher (p < 0.05) in DM
than in nDM. MI was lower in DM than in nDM. MI and HI were the
independent variables for skin brightness and saturation rather than skin
AF value. Skin elasticity decreased with aging in all groups, and age was
considered as the independent variable in DM (p < 0.0001), whereas BMI
was taken as the independent variable in type2 DM (p = 0.0108) for skin
elasticity.
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Conclusion: Skin AGEs was strongly influenced by glucose metabolism.
Skin color was mainly influenced by melanin, rather than skin AGEs, and
skin elasticity was related to age, with no relation to skin AGEs.
Disclosure: J. Miura: None.

973
Indocyanine green fluorescence angiography in diabetic patients with
peripheral arterial disease
Z. Abdul'vapova, O. Bondarenko, G. Galstyan, I. Dedov;
Diabetic Foot Department, Endocrinology Research Centre, Moscow,
Russian Federation.

Background and aims: To evaluate diagnostic value of indocyanine
green (ICG) angiography (ICGA) with intravenous injection ICG for
assessment peripheral blood flow in diabetic patients with peripheral ar-
terial disease (PAD).
Materials and methods: Prospective study included 23 diabetic patients
with PAD who underwent percutaneous transluminal angioplasty (PTA)
in 23 lower limbs. Diagnosis and treatment of PAD was based on recom-
mendation of IWGDF (Hague, 2015). Transcutaneous oxygen tension
(TcpO2) and ICGAwere used to assess skin foot perfusion in ulcer site.
To perform ICGA, charge-couple device camera, a laser (800 nm) - the
SPY system (Novadaq, Bonita Springs, Fla) and intravenous fluorescent
ICG were used. Time to maximum intensity (Tmax) in ulcer site during
ICGA was recorded. Patency of lower limb arteries was evaluated by
duplex ultrasound (DU). The degree of tissue damage was assessed ac-
cording to Wagner classification.
Results: There were 23 diabetic patients with PAD. The mean age
was 66,7,± 9,8 years, HbA1c 8,25±1,53%, diabetes duration
16,5[0,8-43] years, diabetes type 1/2-4/19, man/woman 61/39%.
There were comorbidities: arterial hypertension in 93%, myocardial
infarction in 18,75%, stroke in 16,6%, dyslipidemia in 70,8%,
smoking in anamnesis in 56,25%, chronic kidney disease (stage 3-
5) in 23%. Stenosis >50% of vessel diameter and occlusions were
located in the iliac/femoral-popliteal axis in 4,34% (n=1), exclusive-
ly in the infrapopliteal axis in 39% cases (n=9), and in both femoral-
popliteal and infrapopliteal axis in 57% (n=13). All patients were
divided into 2 groups according to the severity of PAD: group A -
with mild PAD and nonhealing foot ulcers during 6 weeks despite of
standard treatment, TcpO2 more 25 and less 40 [28; 36] mmHg;
group B - 12 patients with critical limb ischemia (CLI) and foot
ulcers: TcpO2 less 25 mm Hg [9;21]. Groups A and B were com-
parable in comorbidities, severity of lower limb arteries obstructions
and degree of tissue damage (Wagner 2-3, p-value less 0,05).
Conclusion: ICGA is a good tool for visual and rapid quantitative assess-
ment of regional foot perfusion. ICGAmay be important additional meth-
od in PTA decision-making process in discussible cases. It was pilot study
and further clinical investigations are required to refine cut-off of ICGA
parameters for detection diabetic patients with insufficient ulcer site per-
fusion to achieve ulcer healing and clarify the indications for
revascularization.
Disclosure:Z. Abdul'vapova: None.

974
KPC-producing Klebsiella pneumoniae infection and gut colonisa-
tion as mortality risk factors in patients with diabetic foot infections:
a multicentre case-control study
E. Iacopi, A. Coppelli, C. Goretti, A. Piaggesi;
Department of Endocrinology and Metabolism, University of Pisa, Italy.

Background and aims: To evaluate the role of KPC-Kp gut colonization
and infection in influencing the mortality rate of diabetic patients with
foot infection (DFI) we performed a retrospective, multicenter case-
control study.

Materials andmethods:We analysed data fromDFI patients cared for in
7 different centres. Patients were grouped as follow: Group A, patients
with KPC-Kp isolated from infected foot specimen, Group B, patients
with KPC-Kp isolated from rectal swab and Group C, control patients
(negative for KPC-Kp cultures both from foot lesion and rectal swab).
Results: From December 2010 to July 2015 62 DFI patients with KPC-
Kp infections (42) (group A) or KPC-Kp gut colonization (20) (group B)
were identified. The control group was represented by 49 pts (Group C).
The three groups were similar regarding main demographic and clinical
characteristics, except for the Charlson Index, significantly higher in
Group A (13.5) and B (6.3) than in Group C (3.2) (p=0.002 Group A vs
B and Group B vs C). The mean duration of hospital stay was longer in
Group A and B (respectively 40 and 44 days) vs Group C (7 days - p=
0.024 Group A vs B and p=0.018 Group B vs C). The levels of serum
markers of Inflammation were significantly higher in Group A and B than
in Group C, both Procalcitonin (Group A 1.86 ng/ml, Group B 1.12 ng/
ml, Group C 0.72 ng/ml - p=0.025 Group B vs C, p=0.04 Group Avs C)
and C Reactive Protein (Group A 13.5 mg/dl, Group B 6.3 mg/dl, Group
C 3.2 mg/dl - p=0.002 Group A and group B vs C). Mortality was signif-
icantly higher in Group A (30.9%) and Group B (35%) than in Group C
(12.1% - p= 0.038 Group A vs C and p= 0.004 Group B vs C). The
healing rate of DFI was 33% in Group A (p= 0.03 vs Group C) 30% in
Group B (p= 0.002 vs Group C) and 57% in Group C.
Conclusion: In diabetic foot patients gut colonization and foot infection
with KPC-Kp are associated with a reduction in healing rate and a signif-
icant increased in mortality
Disclosure:E. Iacopi: None.

975
Foot self-care in patients with and without a diabetic foot syndrome:
a cross-sectional study on the knowledge-behaviour-gap and the role
of barriers
B. Kröning, K. Lange, T. von Lengerke, Lower Saxon Diabetes
Outpatient Centres Study Group;
Forschungs- und Lehreinheit Medizinische Psychologie (OE 5430),
Medizinische Hochschule Hannover, Germany.

Background and aims: Up to 70 per cent of amputations in Germany
pertain to people with diabetic foot ulcers. One measure to prevent foot
ulcers is foot self-care of patients with diabetes. This study examines the
differences between patients with type 2 diabetes and a diabetic foot
syndrome (DFS) vs. without a DFS regarding their knowledge about foot
care measurement, their foot care behavior, and perceived barriers.
Materials and methods: Self-administered questionnaires were distrib-
uted during August and October 2015 in eight diabetes outpatient
centres in Lower-Saxony, Germany. All patients with type 2 diabetes
and a DFS with a Wagner-classification <=“3” were included during
the survey period of two weeks per DSP. As a control group, per
DSP the first 50 patients attending without a DFS were included.
Verbal-cognitive deficits precluding questionnaire self-administration
defined an exclusion criterion. Foot care behavior was assessed with
the Nottingham Assessment of Functional Footcare. IBM-SPSS v23
was used for multivariate analyses.
Results: Eligible questionnaires were returned by 473 patients (response
rate: 77.4%). 178 women participated (38.4%), and the mean age of
sample was 63.8 years. Overall, 31.7% of the participants had a DFS.
Participants with DFS showed better knowledge of foot care (p<.001) and
reported better foot care behavior (p<.001). Participants with a DFS per-
ceived more barriers (e.g. restrictions or absent perception of feet) to
keeping their feet healthy (p=.015). A correlation between barriers and
behavior was found in neither the group of participants with DFS nor the
group of participants without DFS. Barriers also had no moderating in-
fluence on the correlation between knowledge and behavior. However,
knowledge was associated with behavior for patients with and without
DFS (r=.378 [DFS]/r=.273 [without DFS], p=<.001).
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Conclusion: Knowledge of foot care compliant to the guidelines is good
both in participants with and without DFS, though particularly patients
without DFS have a need for further information. In this study population,
the association between knowledge and behavior regarding foot care in-
dicates effective patient education in participating DSPs. At the same
time, there still is a gap between knowledge and behavior. To close this
gap and improve foot care behavior, assistance and support for changing
behavior is needed. Transfer of knowledge as a supporting determinant of
improved foot care behavior may be increased in educational programs.
Focusing on barriers as an inhibiting factor seems to be of secondary
importance.
Supported by: Lower Saxon Ministry of Science and Culture (scholarship
to BK)
Disclosure:B. Kröning: None.

PS 098 Focus on diabetic foot ulcers:
Can we do better?

976
Discordance of standard classification systems to detect the risk of
foot ulcer among type 2 diabetic subjects
P.C. Banik1, M. Moniruzzaman2, F. Zaman3, L. Ali4;
1Noncommunicable Disease, Bangladesh University of Health Sciences
(BUHS), 2Injury Prevention and Disability, Country Office for
Bangladesh, World Health Organization, 3Epidemiology, Bangladesh
University of Health Sciences (BUHS), 4Biochemistry and Cell
Biology, Bangladesh University of Health Sciences (BUHS), Dhaka,
Bangladesh.

Background and aims: The risk factors of today are the diseases of
tomorrow. Early detection and grading of the risk of foot ulcer
can greatly help to prevent the devastating clinical, psychological
and socioeconomic consequences of diabetes. Diverse classifica-
tion systems, however, are followed by various organizations
and it creates substantial problem in interpreting the prevalence
as well as the risk for diabetic foot ulcer in a community. The
primary prevention is linked to common risk factors and their
nature of clustering. The present study was designed to find out
the discordance of standard (ADA, IWGDF and SCI-DC) classifi-
cation systems to detect the risk of foot ulcer and to explore the
clustering of risk factors among type 2 diabetic subjects.
Materials and methods: A cross-sectional study was conducted among
1200 (M/F, 445/755; age in yrs, 52.23±11.8; BMI, 25.1±4.3kg/m2) dia-
betic subjects, selected purposively from various health care facilities in
Dhaka and Northern Districts of Bangladesh. In case of the risk classifi-
cation systems, the Task Force of the Foot Care Interested Group of the
American Diabetic Association (ADA), International Working Group on
the Diabetic Foot (IWGDF) Modified and the Scottish Care Information-
Diabetes Collaboration (SCI-DC) ulcer risk scores were used. Sensory
neuropathy was assessed by 10-g Semmes-Weinstein monofilament, pe-
ripheral arterial diseases by ankle brachial index (ABI), deformity was
measured by goniometer and clinical examination. History of ulceration
and amputation were also taken.
Results: Of the total subjects, more than half (53.4%) of the re-
spondents had 4 to 6 risk factors and a high majority (85.4%) of
them had multiple (≥3) risk factors for foot ulcer. None of the
study subjects were risk free for foot ulcer according to the ADA
and SCI-DC criteria, but 25.8% (95%CI, 23.3-28.3) were risk free
as per IWGDF criteria. The proportion of low risk subjects were
as follows: according to ADA, 28.6% (26.0-31.2); IWGDF, 8.6%
(7.0-10.2); and SCI-DC, 9.4% (7.7-11.0). Among the subjects
42.9% (40.0-45.7), 37.2% (34.5-39.9) and 11.4% (9.6-13.2) were
in moderate risk groups and 28.5% (25.9-31.1), 20.6% (18.3-22.9)
and 79.2% (76.9-81.5) subjects were in high risk groups respec-
tively following the above mentioned classifications. Highly sig-
nificant (p<0.001) difference has been found between ADA and
IWGDF; ADA and SCI-DC; and IWGDF and SCI-DC classifica-
tions. From the Kappa statistics less than chance agreement has
been found for ADA and IWGDF (K, -0.057; p=0.47); ADA and
SCI-DC (K, -0.165; p<0.001) whereas only fair agreement found
between IWGDF and SCI-DC (K, 0.332; p<0.001).
Conclusion: A substantial clustering tendency has been found for foot
ulcer risk factors among the diabetic adults. So, intervention should be
designed considering multiple risk factors. A clear discordance has also
been found between three different standard classification systems to
detect the risk of foot ulcer. A consensus for a unique validated classifi-
cation system and appropriate recommendation for the prevention of foot
ulcer are thereby essential.
Disclosure:P.C. Banik: None.
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977
Characteristics of painful diabetic neuropathy and neuropathic
symptom score as a predictor of ulceration: results of the national
multi center BRAZUPA study
A. Moura Neto1, M.J.A. Saad2, M.C.R. Parisi1, BRAZUPA study group;
1Endocrinology, 2Internal Medicine, University of Campinas, Brazil.

Background and aims: There is a paucity of data regarding pain char-
acteristics as well as predictors of ulceration in some populations of pa-
tients with diabetes. Our aims were to describe common neuropathic
symptoms in a large Brazilian population and assess the neuropathy
symptom score (NSS) as a predictor of ulceration.
Materials and methods: We evaluated 1455 patients with diabetes and
foot at risk in 19 different centres in Brazil in a cross sectional manner
from July 2013 to August 2014. Symptoms were considered severe if
NSS > 4 and neuropathy present if neuropathy disability score (NDS) > 2.
Results: Overall 67% of patients presented some degree of lower limb
discomfort. The most common symptoms were burning/paresthesia (50%)
and pruritus (27.3%). Nearly one third (35%) of patients had symptoms at
awakening. Symptoms improved with lying down or sitting in 64% of
patients, by walking in 24.4% and by standing in 11.7%. Frequency of
NSS > 4 in burning/paresthesia was 72.7% vs 57% in the pruritus group
(P < 0.001). Patients with daytime only symptoms were less likely to have
severe NSS (14% vs 73.6% and 78.9% for day and night and night only,
respectively; P < 0.001). Those with symptoms at awakening had NSS > 4
more frequently (84% vs 33.2%; P < 0.001). Of all patients, 50.1% present-
ed NSS > 4 and 49.1% had NDS > 2. Severe symptoms occurred in 42.3%
of patients without neuropathy (NDS < 3) and in 63.5% of those with severe
neuropathy (NDS > 8). Chi square tests showed that patients with NSS > 4
were more likely to be older (58.5 vs 56.4 years; P=0.012), female (63% vs
56%; P=0.01), from the Northeast/Midwest regions compared to South/
Southeast regions (57.3% vs 44.9%; P < 0.001), of non-white ethnicities
(45.8% vs 52.9%, 54.5% and 57% for White vs Black, Mixed and Asian,
respectively; P < 0.026), had a higher body mass index (BMI) (30 vs
28.9kg/m2; P=0.001), a higher prevalence of retinopathy (49.1% vs
42.3%; P=0.02) and visual deficit (54.1% vs 46.1%; P=0.006). Patients with
neuropathic or neuroischemic foot were more likely to have NSS > 4 com-
pared to normal or ischemic foot (69.8% and 64.2% vs 35.2% and 35.9%,
respectively; P < 0.001). The overall prevalence of previous ulceration was
23.4%. In multivariate logistic regression, involving both NSS and NDS,
moderate (OR=0.32; 95%CI = 0.16-0.64; P=0.001) and severe (OR=0.36;
95%CI = 0.17-0.76; P=0.007) NSS were protective factors for ulceration,
whereas mild scores did not significantly affect ulceration risk (OR=0.53;
95%CI = 0.26-1.09; P=0.09). In contrast, mild (OR=4.03; 95%CI = 2.16-
7.54; P < 0.001), moderate (OR=2.79; 95%CI = 1.45-5.37; P=0.02) and
severe (OR=5.04; 95%CI = 2.29-11.06; P < 0.001) were significant risk
factors for ulceration. Other risk factors for ulceration were disease duration
(P=0.036), weight (P < 0.001), BMI (P < 0.001), visual deficit (P=0.023),
foot at risk classification (P < 0.001) and region of origin (P < 0.001).
Conclusion: Two-thirds of patients with foot at risk presented lower limb
discomfort. Higher NSS was found in those with burning/paresthesia,
symptoms during the night and at awakening. Less symptomatic patients
were more likely to present ulceration, probably due to loss of protective
nociception. Higher NDS were associated to higher frequency of ulcera-
tion. These results encourage special attention to asymptomatic patients.
Supported by: INCT Diabetes e Obesidade
Disclosure:A. Moura Neto: None.

978
Clinical characteristic and lower-extremity amputations in patients
with arterial stiffness and limb-threatening diabetic foot ulcers
S.-Y. Hung, H.-M. Yang, I.-W. Chen, C.-H. Huang, Y.-Y. Huang;
Chang Gung Memorial Hospital, Taoyuan City, Taiwan.

Background and aims: Peripheral artery disease affects the healing of
diabetic foot ulcers (DFUs). This study aimed to analyze the clinical

characteristics and limb preservation outcomes of patients with arterial
stiffness and limb-threatening DFUs.
Materials and methods:We enrolled 413 consecutive patients admitted
to a major diabetic foot center in Taiwan from January 2014 to June 2015
for the treatment of limb-threateningDFUs. The patients were categorized
into those with a low ankle-brachial index (ABI) (ABI<0.9, n=134,
42.1%), normal ABI (n=159, 38.5%) and high ABI (ABI>1.4, n=80,
19.4%) groups. Peripheral neuropathy was assessed using the monofila-
ment test. All data analyses were conducted using SPSS version 20 (IBM
SPSS Inc., Chicago, IL). For all statistical analyses, P < 0.001 was con-
sidered statistically significant.
Results: Of the patients with a high ABI, 37 (46%) were undergoing
dialysis. Of all patients undergoing dialysis (n=101), those with a high
ABI had a similar neuropathy rate to those with a low ABI (44.4% vs.
51.6%), compared to 63.6% of those with a normal ABI. There was no
significant difference between the high and normal ABI groups in the rate
of abnormal pulsation (45.9% vs. 47.1%) or resting pain (10.8% vs.
11.8%). For the patients without dialysis (n=312), the rate of neuropathy
was higher in the normal ABI group (61.3%) but similar in the high and
low ABI groups (37.5 vs. 41.5%). However, the high ABI group had a
significantly higher rate of abnormal pulsation than the normal ABI group
(25.6 vs. 11.4%, p<0.001). Furthermore, the high ABI group had a higher
rate of previous ulcers than the low or normal ABI groups (41.9% vs.
25.4% or 20.7%, respectively). There were no significant differences in
major lower-extremity amputations between the high and normal ABI
groups (13.9% vs. 17.7% in those undergoing dialysis and 0% vs. 2.1%
in those without dialysis).
Conclusion: There was no difference in limb preservation outcomes be-
tween the patients with arterial stiffness and those with a normal ABI
during in-hospital treatment for limb-threatening foot ulcers. The patients
with a high ABI but without dialysis had higher rates of abnormal pulsa-
tion and previous foot ulcers than those with a normal ABI.
Disclosure:S. Hung: None.

979
Albuminuria as predictive risk factor for foot ulceration in patients
with diabetes
J. Venerová1, L. Fialová1, M. Malý2, V. Havrlantová1, S. Solař1, M.
Zavoral1;
1Charles University,Medical Department of the First Faculty of Medicine
andMilitaryUniversity Hospital, 2TheNational Institute of Public Health,
Prague, Czech Republic.

Background and aims: Prevention of diabetic foot consists in screening
for persons at risk of foot ulceration. While neuropathy and peripheral
artery disease (PAD) are well-known ulceration risk factors, association of
albuminuria (Alb) with diabetic ulcer occurrence has not yet been clearly
described. Although clinical tests to examine feet are simple, in reality this
examination is often neglected due to various reasons and patients seek
specialised clinic only when ulceration already develops. In the clinical
practice a laboratory marker of foot ulceration risk would enhance iden-
tification of at-risk patients and enable more effective specialised care.
The aim of this study was to examine the association of Alb with risk
factors of foot ulceration - neuropathy and PAD in ulcer-naive patients
with diabetes.
Materials and methods: In prospective study we included 87 consecu-
tive ulcer-naive patients with diabetes (mean age 66.2 ys ±10.4, 70%men,
93% T2DM, diabetes duration 8,5 ys ±6.4, mean HbA1C 53 mmol/mol
IFFC, 25% treated with insulin, 52% non-smokers, treated at our outpa-
tient clinics which went through preventive foot examination at the foot
clinic. Each patient filled a structured questionnaire focused at neuropathy
symptoms, specialised nurse examined feet for neuropathy (use of 10-g
monofilament, biotheziometer), and ischaemia (ABI, pulsation of periph-
eral arteries).The following clinical characteristics of the patients were
obtained from the medical records(BMI, presence of retinopathy, Alb,
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level of creatinine, lipids, TSH). Neuropathy was defined as the loss of
10-g monofilament perception and/or reduced vibration perception
threshold with a biotheziometer ( 25V). PAD was defined as the absence
of at least one pedal pulse and/or ankle-brachial index below 0.9. Alb was
defined as an albumin-to-creatinine ratio of 2.6 in men / 3.6 mg in
women /mmol creatinine in a spot urine sample. The patients were divid-
ed into two groups according to presence of Alb: group 1 patients with
normoalbuminuria (n=63), group 2 patients with Alb (n=24). Clinical
characteristics of both groups of patients were statistically compared.
The association of Alb and PAD and neuropathy was assessed both indi-
vidually and in as combined risk (presence of neuropathy, or PAD, or
both) using the Mann-Whitney and Fisher tests.
Results: Clinical characteristics of the patients in both groups did not
show a significant difference except for BMI (p=0.037) with higher
values in patients with Alb. 54.2% patients with albuminuria suffer
PAD while only 22.2% patients with normoalbuminuria suffer PAD (p
= 0.008). Neuropathy is present in 62.5% patients with albuminuria and
28.6% normoalbuminuria (p=0.006). Combined risk (presence of neurop-
athy, or PAD, or both) was proved in 83% patients with Alb while only in
41% (p=0.001) patients with normoalbuminuria. Specificity of Alb as
screening test of PAD, neuropathy or combined risk is 82%, 83% and
90%, respectively.
Conclusion:We found a statistically significant association between Alb
and risk factors of foot ulceration - neuropathy and PAD. Patients with
albuminuria are at a relevant risk of foot ulceration thus clinical foot
examination is urgent. Frequent foot checks, repeated education and
long-term dispensarisation at specialised clinics are the mainstay of ulcer-
ation prevention for these patients.
Disclosure: J. Venerová: None.

980
Initial results from the National Footcare Audit of England and
Wales
R.J. Young1, T. Latham2, A. Yelland2, W.J. Jeffcoate3;
1Diabetes and Endocrinology, Salford Royal NHS Foundation Trust,
2Health and Social Care Information Centre, Leeds, 3Diabetes and
Endocrinology, Nottingham University Hospitals Trust, UK.

Background and aims: There is evidence of considerable variation in the
outcome of disease of the foot - both within and between countries.
Systematic audit is required to document the extent of variation and can
therefore be a key tool in improving overall quality of care. This report
presents details of experience gained in the first 12months of the National
Diabetes Footcare Audit (NDFA) of England and Wales.
Materials and methods: The NDFAwas launched in July 2014 with the
aim that all specialist services might eventually participate. Each is asked
to recruit as many as possible of all newly presenting episodes of foot
ulceration and to enter key information on-line. Core demographic infor-
mation on their diabetes history is obtained centrally by database linkage
and does not need to be specifically gathered; the only data submitted are
(a) the time elapsed between first presentation to a health care professional
and first assessment by an expert, (b) the type and severity of the index
foot ulcer using the SINBAD system and (c) a single measure of clinical
outcome - being alive and ulcer-free at 12 weeks and at 24 weeks. Further
outcome data (including hospital admission, incidence of amputation and
later mortality) are obtained by electronic linkage to national databases of
hospital activity and population statistics.
Results: 5215 ulcer episodes (in 5015 people) were registered by 129
specialist clinical services in the first nine months. When the foot ulcer
population was compared with the core national diabetes population,
there were more males (70% vs 56%), mean age was higher (67 vs 64
years) and there were fewer people of Asian extraction (3% of T2DM vs
10%). 2804 index ulcers (53.8%)were graded less severe (SINBAD score
<3) while 2411 (46.2%) were graded more severe (≥3). Statistically sig-
nificant relationships were observed between the time to first assessment

and ulcer severity, between the time to first assessment and ulcer-free
survival at 12 weeks and between ulcer severity and ulcer-free survival
at 12 weeks. The outcome was significantly worse when the delay to first
expert assessment was 14 days or longer.
Conclusion: These initial results confirm the feasibility of undertaking
nationwide online audit of foot ulcers and the early results provide strong
support for the current recommendation that all newly occurring ulcers
should receive early referral for expert assessment. When numbers are
greater and outstanding outcome data are available, it will be possible to
make case-mix adjusted comparisons of outcomes between different
health economies and geographical areas as well as between individual
specialist services.
Disclosure:R.J. Young: None.

981
The impact of a diabetes task force on diabetic foot care
C.A. Shinton1, J. Bujanova1, S. Malcom2, P. Howden2, D. Meeking1;
1Queen Alexandra Hospital, 2NHS Fareham & Gosport Clinical
Commissioning Group, Portsmouth, UK.

Background and aims: An above average rate of major and minor foot
amputations in diabetes were reported locally (population 600,000
South Central England). Route cause analyses found that only 5% of
patients were being seen in a multidisciplinary diabetic foot clinic
(MDFC) prior to amputation and 50% had no podiatry involvement.
In early 2015 a Diabetes taskforce was set up by the local clinical
commissioning group (CCG) involving stakeholders involved with
diabetes foot care. This led to several new implementations
including:

1. Pathway redesign for foot care management in patients with diabetes

2. An increase in frequency of MDFC from three per week to five per
week (daily)

3. Introduction of an inpatient podiatry for those with diabetic foot
disease

4. A programme of education to promote awareness of foot care for
patients and healthcare professionals

5. Improved outpatient communication between MDFC and primary
care including patient-held letters, same day clinic letters and faxed
communication

Materials and methods: Retrospective data was collected for patients
referred to the MDFC Sept 1st to Nov 30th 2015 (post-implementation)
and between Sept 1st and November 30th 2014 (pre-implementation).
Data collected included the source of referral, referral diagnosis, antibiotic
initiation in the community, length of wait and attendance rates in the
MDFCwas also collected. Data for 2014 and 2015 cohort were compared
using unpaired t- tests.
Results: 2014
56 new referrals to 28 MDFCs. Mean age 68 years, 64.3% male.
5.4% seen within five working days, 28.6% within 15 working days.
77% attended their appointment. Practice nurses referred 3.6% of patients,
podiatrists 51.8% and general practitioners 37.5%. 14% of referrals were
inappropriate. 73% of patients with infected foot ulcers had antibiotics
initiated at the point of referral. 2015
96 new referrals to 41 MDFCs. Mean age 66 years, 63.5% male.
28.1% seen within five and 85.4% within 15 working days.
87% attended offered appointment. Practice nurses referred 12.5% of
patients, podiatrists 59.4% and general practitioners 25%.
6% of referrals were inappropriate. 81% of patients with infected foot
ulcers had antibiotics initiated.
Waiting times reduced significantly (p-0.001) post implementation. There
was significant increase in appropriateness of referrals (p-0.037) and a
non-significant increase in appropriate antibiotic prescriptions (p=0.535)
and referrals from practice nurses (p-0.066). In both cohorts combined,
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non-attendance/cancellations episodes were significantly associated with
longer waiting times (p-0.033).
Conclusion: The Diabetes taskforce implementations have significantly
improved foot care for patients with diabetes in our locality by increasing
the availability of appointments and reducing waiting times. There ap-
pears to be an increasing awareness in primary care of correct referral and
prompt initiation of antibiotics for infected foot ulcers. Amputation rates
have improved and are now in line with the national average. CCG-led
taskforce groups should be considered where there are areas of subopti-
mal diabetes outcomes.
Disclosure:C.A. Shinton: None.

PS 099 The Charcot foot

982
Calcaneal quantitative ultrasonometry is useful method for diagnosis
of Charcot foot in patients after simultaneous pancreas and kidney
transplantation
R. Bem, A. Jirkovska, A. Němcová, J. Brunová, M. Dubský, S.
Kratochvílová, V. Wosková, V. Fejfarová, F. Saudek;
Diabetes Centre, Institute for Clinical and Experimental Medicine,
Prague, Czech Republic.

Background and aims: Previous studies showed high incidence of
Charcot foot (CF) after simultaneous pancreas and kidney transplantation
(SPKTX). Measurement of bone mineral density (BMD) especially in the
calcaneal area may be helpful in diagnosing of CF in this high risk pop-
ulation. The aim of our study was to compare calcaneal quantitative
ultrasonometry (QUS) parameters in patients after SPKTX with/without
CF with patients with severe diabetic neuropathy (DN) and with CF
patients.
Materials andmethods: 72 diabetic patients were enrolled in the present
study - 12 patients after SPKTXwith inactive CF (SPKTX-CF group); 20
after SPKTX without CF (SPKTX group); 20 patients with severe DN,
but without CF (DN group) and 20 patients with inactive CF (CF group).
BMD in calcaneal area was measured in both feet by QUS in CF groups;
in patients without CF (SPKTX and DN groups), the foot with the worse
T score was used for later analysis. Osteoporosis measured by calcaneal
QUS was defined as T-score ≤−1.8. BMD in the lumbar spine and prox-
imal femur was assessed by dual energy X-ray absorptiometry (DEXA)
by standard criteria.
Results: There was a significant lower calcaneal BMD in affected foot in
SPKTX-CF group in comparison with both DN group (T score -3.3±1.9
vs.-1.1±1.3; p<0.01) and SPKTX group (T score -2±1.3; p=0.03), but
comparable with affected foot in CF group (T score -3.8±1.9; NS).
Calcaneal BMD in non-affected foot in SPKTX-CF group was compara-
ble with SPKTX group (T score -2±1.1 vs.-2±1.3) and both were signif-
icantly lower than in DN group (both p<0.05). The frequency of calcaneal
osteoporosis of affected foot in the SPKTX-CF group was comparable
with affected foot in the CF group (83% vs. 95%), but patients in the DN
group had osteoporosis less often than both previous groups (50%; both
p<0.05).BMD in the lumbar spine and proximal femur in both SPKTXCF
and SPKTX group were significantly lower in comparison with both DN
and CF group (all p<0.05).
Conclusion: Calcaneal quantitative ultrasonometry is useful method for
diagnosis of Charcot foot in patient after simultaneous pancreas and kid-
ney transplantation. Lower bone mineral density persists in all assessed
localizations including calcaneal area in patients after simultaneous pan-
creas and kidney transplantation, which may result in higher risk for
Charcot foot after pancreas transplantation.
Supported by: MZO00023001
Disclosure:R. Bem: None.

983
The Charcot foot: an emerging public health problem for African
diabetes patients
Z.G. Abbas1,2, J.K. Lutale1, L.K. Archibald3;
1Internal Medicine, Muhimbili University College Of Health Science,
2Internal Medicine, Abbas Medical Centre, Dar es Salaam, United
Republic of Tanzania, 3Internal Medicine, University of Florida,
Gainesville, USA.

Background and aims:Although the awareness, diagnosis, management
of the complications associated with diabetes have improved in African
countries over the past decade, surveillance activities in Tanzania and
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anecdotal reports from other African countries have suggested increasing
prevalence of Charcot foot over the past few years. Charcot foot is a
serious condition that can lead to severe deformity, disability, or, ultimate-
ly, amputation. This is of concern because of the potential for Charcot foot
to set back the positive progress, and outcomes, including reduced rates of
leg amputations, achieved by the Step by Step Foot Program inAfrica.We
therefore carried out this study to (i) characterize the epidemiology and
clinical burden of Charcot foot in a large diabetes population in Tanzania;
and (ii) evaluate outcomes of persons with the condition.
Materials and methods: This was a prospective analytic cohort study. A
case was defined as any person with diabetes who presented to the dia-
betes clinic during January 2013 through December 2015 (study period)
and diagnosed Charcot foot for the first time. Following informed con-
sent, patients were followed up in the outpatient clinic. We carried out
detailed clinical assessments, and documented presence of peripheral neu-
ropathy (PN), macrovascular disease and microvascular disease.
Education and counseling were part of the follow-up program.
Results: Of 3,271 patients who presented to the clinic during the 3-year
study period, 571 (18%)met the case-definition for Charcot Foot; all case-
patients had type 2 diabetes. The prevalence for each of the years 2013,
2014, and 2015 was 19/1192 (1.6%), 209/1044 (20%), and 343/1035
(34%), respectively; the increases in the slope of the trendline was statis-
tically significant (p <0.001). Of these, 374 (65%) were male. The char-
acteristics of case-patients were as follows: median age: 56 (range: 14-92)
years; median duration of diabetes 10 (range: 0-33) years; median body
mass index: 26.6 (range: 18-49) kg/m2. Of the 571 study patients, 547
(96%) had PN; none had microvascular disease. In addition, none of the
147 (26%) persons with macrovascular disease had cerebrovascular dis-
ease or IHD. All 571 patients had presented with open foot ulcers—397
(70%) were Wagner stage 2, 72 (12%) were Wagner stage 3, and 102
(18%) were Wagner stage 4. Over 90% of acute these ulcers were in the
midfoot region. Common precipitating factors included blisters (36%),
callus (13%), prick with sharp object (9.3%), rat bites (9%); blunt trauma
(7%), or burns (4%). Delay in seeking medical treatment was common
(median 7 [range: 1-360]) days. Management included sloughectomy
(513 [90%]) and major limb amputation (21 [4%]).
Conclusion: The prevalence of Charcot Foot disease is increasing in the
Tanzanian diabetes patient population. Charcot Foot can lead to severe
deformity, disability, and amputation. Because the risk of limb amputa-
tion, it is important that patients with diabetes seek immediate care if signs
or symptoms appear and avoid delay in seeking medical attention. Early
diagnosis of Charcot Foot by care givers is extremely important for suc-
cessful outcomes. Warmth to the touch, redness, and localized swelling
with tenderness in the feet are key clinical findings that might herald a
Charcot Foot.
Disclosure:Z.G. Abbas: None.

984
Charcot foot in diabetic patients and risk of amputation: Is just a
matter of neuropathy?
R. Anichini1, F. Lombardo2, A. Tedeschi1, M. Perini1, S. Viti1, G.
Seghieri3, E. Brocco4, M. Gulisano5, P. Francia5, M. Maggini6, A. De
Bellis1;
1Internal Medicine, Diabetes Unit and Diabetic Foot Unit, Pistoia,
2Agenas Italia, Roma, 3ARS Toscana, Firenze, 4Diabetic Foot Unit
Policlinico, Abano Terme (Padua), 5University of Florence, 6National
Institute of Health Italy, Pistoia, Italy.

Background and aims: The prevalence of Charcot neuroarthropathy in
the diabetic population (DP) and its relationship with the prevalence of
amputations and revascularizations in the lower limbs are important ele-
ments in the natural history of diabetic foot. The purpose of this study is to
provide national data on the prevalence of hospitalization for Charcot foot
in the DP and the incidence of major and minor amputations and revas-
cularizations in our country.

Materials and methods: In the period 2003-2013, on the national hos-
pitalization database have been identified all hospitalizations with Charcot
disease associated with diabetes (codes ICD-9-CM 713.0, 713.5, 713.8
with 250. for diabetes diagnosis indicated during the same hospitalization
or in any of the patients in the same year). In the same period were also
evaluated by ICD9 code in any position, the amputations (841) and
intraluminal (39.5,39.90) and surgical ((39.25, 39.29) revascularizations .
Results: The admission rate for Charcot was constant from 2003 to 2013
with values ranging between 0.16 / 1000 and 0.13 / 1000 diabetic patients
(p = NS after Poisson regression). The highest prevalence was found in
the age group 45-54 and in males who showed a relative risk of 1.81. The
days of hospitalization (10.4 ± 10.3gg in 2003; 12.2 ± 13.6gg in 2013)
were unchanged over time. Out of 317 patients admitted in 2008 , within 5
years 117 (36.9%) had a hospitalization for amputation or revasculariza-
tion: there were 90 amputations (28.4%), including 61 minors, 26 major
and 3 unspecified, there were also 57 revascularizations of which 52
endoluminal and 5 surgical.
Conclusion: Although not very often coded, the prevalence of Charcot
foot remains constant in hospital admissions in our country. The Charcot
foot is associated with increased risk of major or minor amputations and,
although it has been usually associated with neuropathy only, peripheral
arterial disease is not uncommon as well as the need of revascularization.
Disclosure:R. Anichini: None.

985
Treatment with parathyroid hormone does not enhance clinical res-
olution and fracture healing of Charcot osteoarthropathy: double
blind randomised placebo controlled trial
N.L. Petrova1, A.N. Donaldson1, W. Tang1, M. Bates1, T. Jemmott1, V.
Morris1, I. Alenjandro1, E. Joseph1, C. Moniz2, D. Elias3, M.E.
Edmonds1;
1King's College Hospital, Diabetic Foot Clinic, 2King's College Hospital,
Department of Biochemistry, 3King's College Hospital, Department of
Radiology, London, UK.

Background and aims:There is a growing body of evidence to show that
parathyroid hormone (PTH) is an effective anabolic therapy for the en-
hancement of bone repair, following fracture. The main objective of this
study was to investigate whether recombinant human (rh) PTH (1-84)
could enhance fracture healing and arrest bone and joint destruction in
the acute Charcot foot.
Materials and methods:We carried out a double blind randomised pla-
cebo controlled trial in 48 patients with acute Charcot osteoarthropathy.
We treated patients with daily subcutaneous injections of rh PTH 1-84 or
placebo until clinical resolution of the osteoarthropathy or up to a period
of 12 months. All patients received casting therapy and Calcium and
Vitamin D3 supplementation. Time to clinical resolution was recorded
in months. Serum concentrations of the bone turnover markers amino-
terminal propeptide of type I procollagen (P1NP) and carboxyterminal
telopeptide of type 1 collagen (CTX) were measured at presentation and
then at 3 monthly intervals until clinical resolution or up to a period of 12
months. The rate of change of these bone markers from baseline up to
clinical resolution was compared between the active and placebo groups.
Semiquantitative bone marrow oedema (BMO) scores and fracture scores
were calculated on non-contrast magnetic resonance imaging scans and
the rate of change of these scores from presentation and on follow up (at
clinical resolution or at 12 months) was compared between the groups.
Results: Logistic regression analysis indicated that there was no statisti-
cally significant difference between the active and placebo groups in the
percentage of patients with clinical resolution at 6 months (Odds ratio=
0.94; 95% CI 0.30 to 3; P=0.92) and at 12 months (Odds ratio=2.3; 95%
CI 0.68 to 7.7; P=0.18). There was no statistically significant difference
between the survival (non-resolution patterns) between the active and
placebo groups. The log-rank statistic was 0.11 yielding a p-value of
0.74 and the estimated hazard (for resolution) ratio was 1.1 (95% ci
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0.57 to 2.1; P=0.78). There was a significant reduction in the serum
concentration of P1NP during the study period, (P=0.004). However,
the rate of change in P1NP was not significantly different between the
active and placebo groups (P=0.13). The serum concentration of CTX
remained unchanged from presentation to follow up (P=0.92).
Moreover, there was no significant difference in the longitudinal change
of this marker between the active and placebo groups. (P=0.25). The total
BMO score significantly decreased between presentation and follow up
(p<0.001). However, the rate of change in the total BMO score was not
significantly different between the active and placebo groups (p=0.95).
Similarly, although the total fracture score significantly decreased be-
tween presentation and follow up (p=0.001), the rate of change in the
total fracture score was not significantly different between the active
and placebo groups (p=0.55).
Conclusion: This study has shown that treatment with rh PTH does not
enhance time to resolution and fracture healing of the acute Charcot foot.
Casting therapy remains the mainstay of Charcot foot management.
Clinical Trial Registration Number: 2009-016873-13
Supported by: Diabetes UK
Disclosure:N.L. Petrova: Grants; Diabetes UK.
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How to improve the outcome of Charcot foot? Results of five years
follow up: prospective study
M.M.M. Motawea, F.A. Kyrillos, A.M. Albehairy, A.I. Hanafy;
Endocrinology and Diabetes, Specialized Medical Hospital - Faculty of
Medicine - Mansoura University, Egypt.

Background and aims: Foot care for Charcot and its contralateral foot is
of utmost importance. We tried to identify different risk factors leading to
development of complications in the Charcot and its contralateral foot. In
this prospective study we tried to see the impact of nullification of the
suggested risk factors responsible on better outcome of Charcot, and its
contralateral foot.
Materials and methods: Prospective analysis of the impact of compli-
ance with the nullified risk factors on both feet as 1.Compliance with the
removable cast walker, 2.compliance with the regular follow up visits,
3.Nullified leg length discrepancy induced by the high rigid outsole of the
removable cast walkers, and 4.slowing of the gait speed (24steps ±
3/min). 43 Patients presented ≥ 5 years ago with unilateral Charcot foot
and normal contralateral foot were included and subdivided into 2 groups,
(Group A) compliant with all nullified risk factors and (Group B) non-
compliant with ≥ 1 of the nullified risk factors, of matched age, sex, BMI,
and with no significant difference regarding HbA1c and diabetes duration
in between. Both feet are then examined for any change happened since
January 2010 till February 2016.
Results: ≥ 5 years ago, the Charcot foot showed no significant differ-
ence between both groups regarding the history of ulcers 28% (n=5)
vs 44% (n=11), recurrent ulceration 11% (n=2) vs 12.5% (n=3), de-
formity 66.7% (n=12) vs 68% (n=17), ulcer/deformity relationship
80% (n=4) vs 44.4% (n=4), and minor amputation 16.7% (n=3) vs
16% (n=4), in group A vs group B respectively, p value in all was >
0.05. After ≥ 5 years, 5.6% (n=1) vs 20% (n=5) in the Charcot foot,
and 0% vs 20% (n=5) in the contralateral foot have new ulcers; 5.6%
(n=1) vs 28% (n=7) in the Charcot foot and 11% (n=2) vs 4% (n=1)
in the contralateral foot have new deformity; 0% vs 4% (n=1) in the
Charcot foot and 5.6% (n=1) vs 4% (n=1) in the contralateral foot
have minor amputation and 16.7% (n=3) vs 24% (n=6) in the contra-
lateral foot developed Charcot foot in group A vs group B respective-
ly, as shown in table 1. In summary, there is statistically significant
difference regarding the complications happened in the Charcot foot,
11.1% (n=2) vs 44% (n=11) and in the contralateral foot, 16.7% (n=3)
vs 48% (n=12) in group A vs group B respectively, (p 6 folds in the
Charcot foot (odds ratio 6.3, p = 0.03) and > 4 folds in the contralat-
eral foot (odds ratio 4.6, p = 0.04).

Conclusion: Nullification of leg length discrepancy, slowing of gait speed,
compliance with the removable cast walker and regular follow up visits
greatly improved the outcome of patients with Charcot foot in our foot clinic.

Disclosure:M.M.M. Motawea: None.

987
Medical treatment evaluation of diabetic foot osteomyelitis using
99mTc-HMPAO-labelled leucocyte scan and predictive factors of
outcome
C. Manes1, S. Georga2, C. Mellidis1, T. Roggotis1, D. Skoutas1, V.
Athanasiou2, D. Katsaboukas2, G. Arsos2;
1Diabetes Unit, Papageorgiou Hospital, 23rd Dept of Nuclear Medicine,
Aristotle University Medical School, Papageorgiou Hospital,
Thessaloniki, Greece.

Background and aims: Evidence is growing on successful treatment of
diabetic foot osteomyelitis (OM) with prolonged antibiotic therapy with-
out the need of major surgical procedures. The aim of the present study
was to assess the role of 99mTc-HMPAO-labelled Leucocyte Scan (LS) in
the evaluation of medical treatment of diabetic foot OM and to identify
factors associated with poor outcome.
Materials and methods: Forty seven (47) consecutive diabetic pa-
tients (age 62.9±9.3 yrs and diabetes duration 15.2±9.4 yrs) under
antibiotic treatment for pedal OM (mean treatment duration 6.9±4.2
months) were included in the study. Ulcer’s severity grade, presence
of peripheral neuropathy and peripheral vascular disease (PVD) (by
means of clinical examination and absence of palpable pedal pulses
in one or more sites, respectively), HbA1c and eGFR (estimated
Glomerular Filtration Rate) were recorded and analyzed for potential
association with outcome of OM. Inflammatory blood markers
(Erythrocyte Sedimentation Rate - ESR) , C-Reactive Protein CRP,
White Blood Cells (WBCs) count) were also measured. All patients
underwent LS of the feet to evaluate response to medical treatment.
Focal leucocyte bone uptake on LS was considered as sign of per-
sistent OM, while absence of leucocyte uptake indicated cured OM.
Final evaluation was based on long term clinical follow-up or bone
biopsy in patients underwent amputation.
Results: 1. Among the 47 cases of diabetic foot OM investigated, 31
cases of OM cured with medical treatment (66%) and 16 cases of persis-
tent OM (34%) were finally diagnosed. 2. Sensitivity, specificity, accura-
cy, positive and negative predictive value of LS were 87.5%, 100%,
95.7%, 100%, 93.9% respectively. 3. Patients with persistent OM had
higher ESR and CRP compared with those with cured OM (69.2±24.9
vs 30±18.8 mm/h and 3.3±4.9 0.28 vs 0.6 ± 0.9 mg/dl, respectively,
p<0.05 for both). WBC count was higher but non significantly in patients
with active OM. 4. HbA1c, eGFR values, ulcer’s severity, and severity of
neuropathy (NDS) were not significantly different between the two
groups. 5. The prevalence of PVD was higher in patients with persistent
OM compared those who were cured (81.3% vs 38.7%).
Conclusion: LS is a reliable imaging modality for assessing response
to medical treatment diabetic foot OM. Conservative treatment may
be effective for the majority of patients with diabetic foot OM (66%
in our study). Elevated ESR and CRP are associated with active
OM. Presence of PVD is associated with failure of medical treat-
ment and poor outcome.
Disclosure:C. Manes: None.
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Assessment of using a retinal OCT phantom in multi-centre trials
assessing macular thickness
K.M. Gooding1, A.C. Shore1, R. Ling2, H.C. Looker3, H.M. Colhoun3,
E. Agardh4;
1Diabetes and Vascular Medicine, University of Exeter Medical School,
2West of England Eye Unit, Royal Devon and Exeter NHS Foundation
Trust, 3Medical Research Institute, University of Dundee, UK,
4Department of Clinical Sciences, Ophthalmology, Lund University,
Malmo, Sweden.

Background and aims: The assessment of macular thickness by optical
coherence tomography (OCT) is increasingly being used as an outcome
measure in clinical trials. However, it’s use as a primary outcome in multi-
centre clinical trials is hampered by (1) variations between segmental
algorithms that automatically measure macular thickness between manu-
facturers; (2) Lack of quality control assessments between centres.
Methods to overcome variations in the segmental algorithms have been
proposed but little has been published to address quality control within
multi-centre clinical trials. Aim: As part of the SUMMIT consortium this
study aims to determine (A) intra-device OCT reproducibility; (B) be-
tween the same type of OCT device variability (Cirrus and Topcon); (C)
longitudinal reproducibility using a retinal phantom (RP) and biological
standard (BS).
Materials andmethods:A commercially available retinal OCT phantom
was identified that was (1) adaptable to be used on any type of OCT
device; (2) non-fluid filled and practical to circulate between centres; (3)
mimics the shape of the macular including the foveal dip. The right eye of
a woman (aged 36) with no known retinal pathology was used as the
biological standard. Aim A: The RP and BS were assessed three times
on 5 different OCT devices (3 Cirrus and 2 Topcon-1000 HD-OCTacross
3 centres) using the 512 x 128 macular cube scanning protocol. The intra-
device coefficient of variation (CV) was calculated. Aim B: The first scan
on each Cirrus or Topcon device was used to assess variability between
each type of device (Cirrus and Topcon). Aim C: to assess reproducibility
over time the biological standard was assessed 7 times over 5 years and
the retinal phantom 4 times over 17 months on the same Cirrus HD-OCT
device using a 512 x 128 scanning protocol.
Results:AimA: Intra-device CVs of fovea or equivalent thickness was <
1.2% and 0.9% with the retinal phantom and biological standard respec-
tively for all 5 devices. Aim B: The CV between the 3 Cirrus HD-OCT
devices were 0.41% (mean(SD): 244.0 (1.0)μm) and 1.0% (275(2.6))
with the retinal phantom and biological standard respectively. There
was good agreement between the two Topcon devices (retinal phantom:
225 and 224μm; biological standard: 251 and 257μm). Aim C:
Longitudinal CVof fovea thickness of the biological standard was 1.3%
(275.7 (3.6)μm). CVof the other regions of the ETDRS grid were < 1.2%.
Longitudinal reproducibility was 0.4% (244.3 (1.0)μm) for the RP. Both
types of OCT devices consistently recognised the outer retinal boundary
of the retinal phantom but struggled with the inner retinal boundary
resulting in the manual placement of the inner retinal boundary line by
the same operator for all scans with the phantom.
Conclusion: The retinal phantom was practical for circulation between
centres and adaptable to be used on different types of OCT devices.
However, it’s use is limited by the manual placement of the inner retinal
boundary. Even with this added variable good agreement was demonstrat-
ed with the retinal phantom within and between OCT devices.
Longitudinal reproducibility of fovea thickness was excellent with the
biological standard.
Supported by: This research forms part of the SUMMIT Consortium IMI-
2008/115006
Disclosure:K.M. Gooding: None.

989
Ultra-wide-field retinal photography: implications for detection,
treatment and study of diabetic retinopathy
T. Alharbi1, B. Brooks2, C. Lieu3, T. Nguyen3, J. Wong2, B. Harrisberg3,
D.K. Yue2;
1Prince Sultan Military Medical City, Riyadh, Saudi Arabia, 2Diabetes
Centre, Royal Prince Alfred Hospital, 3Central Sydney Eye Surgeons,
Sydney, Australia.

Background and aims: The detection and subsequent treatment of dia-
betic retinopathy (DR) is increasingly dependent on retinal photography,
often using one 45° photograph of the Central Field (CF). We found a
patient with mild non-proliferative diabetic retinopathy (NPDR) on a 45°
photograph, but proliferative retinopathy (PDR) when examined using a
200° ultra-wide-field (UWF) scanning laser ophthalmoscope. This study
examined whether a 45°CF photograph under-estimates the severity of
DR.
Materials and methods: We identified 45 consecutive patients with
69/90 eyes graded as having less than moderate NPDR in the
Central Field. The Central and UWF retinopathy grading of these
69 eyes were compared. We also determined whether UWF fluores-
cein angiography(UWFFA) enhanced the detection of high risk ret-
inal characteristics (ie non-perfusion, vascular leakage, neo-vascu-
larisation) in 87/90 eyes. Retinal images (unmasked) were graded by
two trained observers and FA was graded by an ophthalmologist.
Results: Ten out of 69 eyes (*) were graded as have more severe DR on
UWF, equivalent to a 2 step progression on the ETDRS scale, with two
eyes demonstrating PDR (Table 1). The use of UWFFA identified 22 out
of 87 eyes with high risk characteristics not detectable by conventional
FA, including three additional eyes with PDR.
Conclusion: We conclude that UWF imaging improved the detection of
clinically significant DR in 14.9% of our cohort, with two eyes showing
PDR requiring laser treatment. Moreover, UWFFA further enhanced de-
tection of high risk retinal characteristics in 25.3% of individuals. UWF
imaging could have a significant impact on detection, monitoring and
treatment of DR.

Disclosure:T. Alharbi: None.

990
Validation of a prediction model to optimise retinopathy screening in
type 1 diabetes
H. Ng1, J. Keunen1, C. Tack1, G. Nijpels2, A.A.W. van der Heijden2;
1Department of Ophthalmology, Radboud university medical center St
Radboud, Nijmegen, 2Department of General Practice and Elderly Care,
VU University Medical Center, Amsterdam, Netherlands.

Background and aims: Retinopathy is a well-known complication of
diabetes and has become the leading cause of blindness in working-
age adults. Eye screening is a powerful tool to early diagnosis of
retinopathy, which supports prompt treatment and prevention of
blindness. However, more efficient and cost-effective screening
strategies are required to keep up with the rising prevalence of dia-
betes. Prediction models can be used to estimate person’s risk of a
complication, which may support specialists and improve cost-
effectiveness of care. An Icelandic prediction model was developed
to estimate personal risk of sight threatening retinopathy (STR) and
is applicable for both type 1 and type 2 diabetes as it can be adjusted
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by different coefficients for both types. Although several studies
have validated this model, these were all performed in a primary
care setting and mostly in persons with type 2 diabetes. Therefore,
the aim of this study was to validate the Icelandic model for persons
with type 1 diabetes in secondary care setting.
Materials and methods: Persons with type 1 diabetes treated in an aca-
demic setting were eligible for this study. All persons underwent stan-
dardized eye examination including ophthalmoscopy performed by an
ophthalmologist experienced with diagnosing diabetic retinopathy.
Diabetic retinopathy was graded according to the International Clinical
Diabetic Retinopathy Scale. STR was defined as the presence of severe
nonproliferative DR, proliferative DR or macular edema. The Icelandic
prediction model was used to compute an individual’s 5-year risk for STR
and recommended screening interval based on diabetes type, gender,
presence of DR, duration of diabetes, HbA1c and systolic blood pressure.
The model’s predictive performance was measured using discrimination
which was quantified by calculating the area under the ROC curve
(AUC), and calibration which was evaluated by a calibration plot.
Results: 200 Persons with type 1 diabetes were included for the current
study. Twenty-two persons (11%) developed STR during a mean follow-up
of 83months. All incidences of STR occurred after the calculated screening
date. Applying the model, mean calculated screening interval was 30.6
months for the total study population, which is a 61% reduction of screen-
ing frequency compared to annual screening. The AUC was 0.75 (95% CI
0.65 - 0.86) which means the model is able to distinguish between persons
that develop STR and those who do not. Calibration showed that the risk
predictions were well corresponding with the observed incidence, with a
slight overestimation in persons at higher STR risk.
Conclusion: This study shows that a screening program based on the
Icelandic model performed well in a secondary care setting and lead to
a substantial reduction of screening frequency have potential.

Disclosure:H. Ng: None.

991
Intraindividual variability and circadian rhythmof systemic vascular
endothelial growth factors in subjects with normal glucose tolerance
and patients with type 2 diabetes
M. Hanefeld1, I. Weigmann1, D. Appelt1, C. Köhler2, A. Birkenfeld3, A.
Gasparic2;
1Competence Center for metabolic-vascular Medicine, GWT-TUD,
2Medical Consulting, GWT-TUD, 3Medical Clinic III, University
Hospital "Carl Gustav Carus" and Paul Langerhans Institute Dresden
(PLID), Dresden, Germany.

Background and aims: Increased levels of systemic vascular endothelial
growth factors (VEGFs) in patients with diabetes are associated with
increased risk of microvessel disease. On the other hand, rapid decrease
in VEGF levels after intravitreal antibody application may be associated
with acute cardiovascular complications and renal failure. However, indi-
vidual levels of systemic VEGF vary in a wide range depending on ana-
lytical method and quality of diabetes control. So far only scarce infor-
mation exists on fluctuations over longer periods and over daytime.
Materials and methods: We analysed the intraindividual variance of
VEGF-A, VEGF-C and placental growth factor (PLGF) in CTAD plasma
as well as VEGF-A in serum over a period of 6 months in patients with

stable controlled type 2 diabetes (T2DM) (mean HbA1c 7.07%, SD
0.49%) (10 M, 10 F) and age and sex matched subjects with normal
glucose tolerance (NGT). Furthermore, circadian levels of VEGFs were
controlled hourly from 7:30 a.m. to 7:30 p.m. under standardized meta-
bolic ward conditions.
Results: VEGF-A in serum remained stable over time in both groups:
NGTmean ranged from 602 ± 316 to 658 ± 359 ng/ml; T2DMmean from
554 ± 541 to 588 ± 614 ng/ml. The same applies for VEGF-A in plasma:
NGTmean from 26.4 ± 36.8 to 33.6 ± 39.1 ng/ml; T2DM from 16.5 ± 12.9
to 22.6 ± 14.4 ng/ml. VEGF-C in plasma also remained stable in a range of
0.17 ± 0.14 to 0.20 ± 0.24 ng/ml for NGT and from 0.08 ± 0.07 to 0.10 ±
0.08 ng/ml for T2DM. The same applies for PLGF concentrations: NGT
mean from 8.77 ± 4.51 to 11.3 ± 5.32 ng/l; T2DM from 6.72 ± 2.34 to 8.60
± 2.84 ng/l. No circadian change was observed in VEGF-A serum and
plasma concentrations. A minor decrease of VEGF-C plasma levels was
evident after 5 p.m. in both groups and a significant peak of PLGF con-
centrations occurred after lunch which was more pronounced in T2DM.
Conclusion: Interindividual VEGF levels vary in a wide range. However,
under stable conditions we observe no significant intraindividual variance
for VEGF-A in serum and VEGF-A, VEGF-C and PLGF in CTAD plas-
ma over a period of 6 months. All VEGF fractions were considerably
lower in patients with well controlled T2DM compared to matched con-
trols with NGT. Whereas VEGF-A exhibited no circadian rhythm, a drop
of VEGF-C concentrations was observed after 5 p.m. and a peak in PLGF
after lunch. Thus, a single measurement of systemic VEGF levels appears
to be a reliable parameter for the individual risk associated with abnormal
VEGF concentrations in blood.
Clinical Trial Registration Number: NCT02325271
Supported by: Novartis Pharma GmbH
Disclosure:M. Hanefeld: Grants; Novartis Pharma.

992
HbA1c levels over time in children with type 1 diabetes and correla-
tion to diabetic retinopathy
C. Nilsson1, R. Andreasson1, C. Ekelund1, M. Landin-Olsson2;
1Department of Pediatrics, Institution of Clinical Science, Helsingborg,
2Department of Endocrinology, Institution of Clinical Science, Lund,
Sweden.

Background and aims: Type 1 diabetes mellitus (T1DM) is a metabolic
disease causing chronic hyperglycemia due to beta-cell destruction.
Despite adequate treatment with insulin several complications such as
diabetic retinopathy (DR) is common. The aim of this study was to inves-
tigate if mean HbA1c levels over time affects years to development of DR
in children diagnosed with T1DM.
Materials and methods: Medical records from all children and adoles-
cents diagnosed with diabetes during 1993-2001 in our area in the south
of Sweden were studied retrospectively and mean HbA1c each year until
DR development was investigated. In total 72 patients were included.
Gender, p-glucose at diagnosis, age at diagnosis and HbA1c were
analysed for possible correlation of years to retinopathy.
Results: Out of the 72 patients included in this study 62 (86.1%) had
developed DR at follow-up. When comparing variables from acute onset
of T1DM in the group who developed DR (n=62) and the group who had
not developed DR (n=10) no significant differences were found between
the groups. A negative correlation was found regarding age at diabetes
diagnosis and years to DR development (p<0.001). No significant corre-
lation between years to retinopathy and gender, HbA1c or p-glucose at
diagnosis was found. There was no significant characteristic pattern re-
garding mean HbA1c levels each year and number of years to DR.
Conclusion: The present study showed no significant relation between
mean HbA1c each year and number of years from diabetes diagnosis to
DR development. However age at diagnosis seems to play a role in num-
ber of years until development of retinopathy.
Disclosure:C. Nilsson: None.
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Ranibizumab and diabetic macular oedema (DMO): a retrospective
review of patient outcomes
E.J. Nicholson1, J. Bujanova1, I.C.P. Cranston1, J. Cansfield2, S.
Mourtzoukos2;
1Academic Department of Diabetes and Endocrinology, 2Department of
Ophthalmology, Portsmouth Hospitals NHS Trust, Cosham, UK.

Background and aims:Ranibizumab is a vascular endothelial growth
factor A (VEGF-A) inhibitor working to prevent angiogenesis and
reduce vascular permeability in the eye through intravitreal injec-
tion. Approved for use in the United Kingdom since February 2013
for DMO, it is given on a basis of 3 initial monthly injections
(loading phase) and then as needed (pro re nata) until maximal
visual acuity (VA) is reached or macular oedema resolved. Data
from consecutive patients with DMO attending an ophthalmology
clinic for ranibizumab was reviewed to see if there were character-
istics (including but not limited to HbA1c, GFR, diabetes related
complications/hospital admissions/severe hypoglycaemia and num-
ber of injections) that would identify patients likely to respond to
treatment and also to identify areas of diabetes care that could be
improved for these potentially high risk individuals.
Materials and methods: Individuals with a minimum of 12 months
treatment/follow-up were divided into ‘responders’ (VA improved
by one row on the Snellen chart or more) versus ‘non-responders’
(VA on same or deteriorated line on the Snellen chart) with baseline
characteristics and outcome measures of these groups being com-
pared. Paired t-test and chi-squared were used as described.
Results: 131 individuals (120 type 2 DM, 11 type 1 DM) were
treated over a 24 month period. 56 had no previous eye interven-
tions, 52 previous laser therapy, 13 previous intravitreal therapy
(IVT) other than ranibizumab, and 10 previous laser and IVT. 124
had recorded VA outcomes, 74 defined as responders, 50 as non-
responders. Baseline characteristics are described in the table. Paired
t-test showed no significance (p=0.902) between pre and post treat-
ment HbA1c within the responders, and significance (p=0.002) in
the difference between pre and post HbA1c within the non-re-
sponders. Chi-square test showed no significance (p=0.062) in the
change of HbA1c from pre to post HbA1c in the responders versus
the non-responders.
Conclusion: Baseline characteristics between the two groups were
comparable. The difference between pre and post HbA1c in the
non-responders group was statistically significant (in the responders
it was not) although the change in HbA1c when compared between
the two groups did not quite reach significance (p=0.062) although
this may become significant with potential further diversification of
control over time. Non-responders required on average more injec-
tions and had more complications than the responders group, both
results a potentially significant financial and healthcare burden out-
come. DMO is the leading cause of sight loss in patients with
diabetes, and our results suggest concentrating on HbA1c control
during treatment could contribute to success, and consideration of
joint services to address these needs is being considered in our
locality.

Disclosure:E.J. Nicholson: None.
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Mediators between reactive gliosis and vascular leakage in diabetic
retinopathy: a proteomic approach using human retinas
O. Simó-Servat1, C. Hernández1, J. Sundstrom2, M. García-Ramirez1,
T.W. Gardner3, R. Simó1;
1Vall d'Hebron Research Institute, Barcelona, Spain, 2Penn State Hershey
Medical Center, Hershey, 3Kellogg Eye Center, University of Michigan,
Ann Arbor, USA.

Background and aims: Retinal neurodegeneration is an early event in
the pathogenesis of diabetic retinopathy (DR). Reactive gliosis (also
named glial activation) is a main feature of neurodegeneration and could
be identified by glial acidic fibrilar protein (GFAP) overexpression in
Müller cells. The effect of glial activation on early microvascular impair-
ment remains to be elucidated. To shed light to this issue we have used a
proteomic analysis approach aimed at identifying potential mediators of
vascular leakage associated with glial activation.
Materials and methods: Human retinal samples were obtained from 5
non-diabetic donors, and 10 type 2 diabetic donors without (n=5; group
A) or with (n=5; group B) reactive gliosis. Diabetic donors did not pre-
sented microcirculatory abnormalities in the ophthalmoscopic examina-
tions performed during the two years before death. Retinal lysates from
each group were pooled and run on an SDS-PAGE gel. Bands were
excised and analyzed sequentially by LC/MS using an Orbitrap Mass
Spectrometer.
Results: A total of 307 proteins were upregulated and 373 were down-
regulated in Group B in comparison with Group A. Notably, retinas with
reactive gliosis (group B) presented a significant increase of biological
markers of vascular leakage, such a as serum albumin and immunoglob-
ulins, thus indicating the presence of early microvascular damage. Among
the proteins upregulated in group B it should be noted the abundance of
inflammatory mediators (TNF-alpha receptor, Complement C4 factor,
ICAM-1), and carbonic anhidrase. Among the downregulated proteins,
several isoforms of the sodium/potassium transporting ATPase subunit
and Complement factor H (CFH: the soluble inhibitor of the alternative
pathway of complement) were identified.
Conclusion: By means of a proteomic analyses several candidates that
could play a relevant role in the link between reactive gliosis and vascular
leakage have been identified. In addition, our results suggest new patho-
genic pathways involved in the early microvascular impairment mediated
by neurodegeneration.
Supported by: FP7-278040-2

Disclosure:O. Simó-Servat: None.

995
Is urinary proteomics useful to predict retinopathy in type 2 diabetic
patients in the direct 2 study
M.K. Eickhoff1, M. Frimodt-Møller1, M.K. Lindhardt1, M. Dakna2, H.
Mischak2,3, The DIRECT Steering Group, P. Rossing1,4;
1Complications Research, Steno Diabetes Center, Gentofte, Denmark,
2Mosaiques Diagnostics GmbH, Hannover, Germany, 3BHF Glasgow
Cardiovascular Research Centre, University of Glasgow, UK, 4The
Novo Nordisk Foundation Center for Basic Metabolic Research,
University of Copenhagen, Denmark.

Background and aims: Diabetic microvascular complications affect the
kidney and the eyes, being a leading cause of renal failure and blindness.
Urinary proteomics has shown promise as an early indicator of future
development of diabetic nephropathy. Here we investigate if this could
also predict progression of diabetic retinopathy.
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Materials and methods: In a post-hoc study of the DIRECT 2 study, a
randomized, controlled clinical trial of candesartan for prevention of ret-
inopathy, we studied patients with type 2 diabetes and normoalbuminuria
(n=792), followed for a mean of 4.7 years. We address the predictive
ability of a previously defined CKD risk score based on proteomic mea-
surement of 273 urinary peptides (CE-MS). We also assessed the possi-
bility of a new EYEscore based on discriminative features choosen out of
1161 peptides in a training set of 528 patients. Progression were either 2
step (E2) (primary) or 3 step (E3) change in retinopathy on the concatenat-
ed Early Treatment Diabetic Retinopathy Study severity scale.
Results: Progression of retinopathy was seen in 37% of E2 and 19% of
E3 patients. None of the peptides were significantly differentially
expressed in cases vs control. In Cox models five peptides were associ-
ated with E3 but not E2 in the training set but were not validated. The
CKD risk score was able to predict E3 (HR 1.54 95% CI 1.02 to 21.34,
p=0.042) but not E2 (HR 1.14 p=0.34) during follow-up, independent of
treatment (candesartan/placebo), age, gender, systolic BP, baseline
UAER, baseline eGFR, HbA1c and diabetes duration.
Conclusion: In this cohort of patients with type 2 diabetes and
normoalbuminuria from a large intervention study, the CKD classifier
was an independent predictor of severe but not mild progression in reti-
nopathy. It was not possible to develop a retinopathy specific marker
panel with clinically relevant accuracy.
Clinical Trial Registration Number: NCT00252694
Supported by: Takeda and Astra Zeneca and EU grant HEALTH–F2–
2009–241544
Disclosure:M.K. Eickhoff: None.
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Whole genome sequencing of Cohen diabetic rats identifies novel
coding-variants in genes contributing to the susceptibility to diabetic
retinopathy in humans
I. Guberman1, D. Shadi2, M. Cidor2, A. Kogot-Levin3, Y. Tabach1, R.
Itamar3, T. Burstyn-Cohen2, S. Weksler-Zangen3;
1Department of Developmental Biology and Cancer Research, , 2Institute
for Dental Sciences, Hebrew University Medical School, 3Department of
Internal Medicine, Diabetes Unit, Hadassah University Hospital,
Jerusalem, Israel.

Background and aims: Retinopathy is a common complication of type 2
diabetes (T2D) and is the leading cause of blindness in these patients.
Often, damage is detected relatively late, and its direct cause is unknown.
Perturbations to retinal pigment epithelium (RPE) function may include
oxidative stress and impaired RPE function. The Cohen Diabetic rat is an
experimental model of T2D consisting of a sensitive (CDs) rat that de-
velops diabetes when fed a diabetogenic high-sucrose diet (HSD) and a
resistant (CDr) rat that maintains normoglycemia on HSD. Prolonged
hyperglycemia leads to retinopathy in CDs rats. We aim to define the
genetic-basis of retinopathy in CDs-rats and examine the impact of early
stages of diabetes on RPE function
Materials andmethods:We performed whole genome sequencing on
blood-DNA of CDs and CDr rats using Illumina HiSeq 2500 se-
quencing system followed by variant analysis using in-silico predic-
tion tools. Eyes of early diabetic-CDs and normoglycemic-CDr rats
fed HSD were collected. Eye-sections were analyzed by histology
and immunostaining. Analysis of RPE protein extracts was per-
formed by Western-blot. Dynamics of RPE uptake and recycling
of photoreceptor outer segments (POS) was assessed by phagosome
quantification at different time points. Oxidative stress was assessed
by protein-carbonylation (Oxiblot). Function of recycling pathways
was assessed by measuring the clearance and accumulation of
pathway-specific substrates.
Results:We identified a novel 2-bp frameshift-homozygous deletion
(p.T571_W573del) in IMPG2 (interphotoreceptor matrix proteogly-
can) reported as a retinopathy susceptibility-gene in a GWAS of

T2D Mexican Americans. Two novel coding-variants were identi-
fied in Ugt2b10 (p.P290S) and Cyp2c7 (p.P94L), both of which
belong to the retinol metabolism pathway, targeting all-trans-
retinoate. The variants were predicted to be pathogenic by in silico
prediction tools. POS uptake by RPE of CDs-rats at the initiation of
diabetes was not different from that of CDr rats on HSD but the
clearance and turnover of phagosomes was significantly delayed. We
also found a severe inhibition (P<0.05) of the lysosomal/autophagy
degradation pathway while the proteasome-degradation pathway
was not affected. The impairment in the phagosome processing
was associated with an increased levels of carbonylated proteins
and oxidative stress in RPE cells (P<0.05) as well as impaired
breakdown and clearance of phagosome cargo (P<0.05).
Importantly, these abnormalities were detected at the initiation of
diabetes, prior to photoreceptor cell death.
Conclusion: We identified 3 novel coding-variants in genes involved in
retinal development or function, likely contributing to the susceptibility of
the CDs-rats to developing diabetic retinopathy. The role of these genes
leading to RPE impairment and retinopathy found in prolonged
hyperglycemic-CDs rats awaits functional follow-up confirmation. The
early impairment of RPE function prior to photoreceptor cell death sug-
gests that phagosome uptake and recycling may be used to assess ocular
damage at the early stages of diabetes.
Disclosure: I. Guberman: None.

997
Functional assessment of retinal neovascularisations
L. Kern1, M. Kolibabka1, Y. Feng2, H.-P. Hammes1;
15th Medical Department, 2Institute of Experimental and Clinical
Pharmacology and Toxicology, Medical Faculty of Heidelberg
University, Mannheim, Germany.

Background and aims: Diabetic retinopathy (DR) results in vascular
damage and impaired neuronal function, whereas the later, proliferative
stage of DR (PDR) is characterized by hypoxia and subsequent neovas-
cularization. The resulting impact of these events on retinal function in
humans is unknown. Currently, the only therapeutic intervention in PDR
is the delay of neovascularization, achieved by photocoagulation to de-
crease oxygen consumption. However, it has not been determined, if
neovascularizations only have adverse effects or are sufficient to perfuse
the inner retina.
Materials and methods: Ang2(-/-) mice and a mouse model of retinop-
athy of prematurity (ROP) were used to represent peripheral and central
hypoxia, respectively. Agematched C57Bl/6 mice served as controls. The
different characteristics of the pathological angiogenesis were observed
by flourescenangiography (FA) and scanning laser ophthalmoscopy
(sLO) in each group. The impact on neuronal function was assessed by
photopic 7-segment multifocal electroretinography (mfERG) in the area
of neovascularization at P10/P17, P25 and P60. A corresponding area was
measured in the control group.
Results: Throughout the observation period, no alterations of photo-
receptor function (a-wave) in the neovascularized areas were detect-
able in Ang2(-/-) mice compared to controls (P10: 2.01±0.93 vs 1.58
±0.49; P25: 1.95±1.2 vs 1.7±0.73; P60: 1.84±0.69 vs 1.2±0.51;
[μV/field]; n.s.). Likewise, the inner retina showed no sign of func-
tional deficits (b-wave) compared to the control group (P10: 2.08
±0.59 vs 2.15±0.83; P25: 2.09±0.72 vs 2.04±0.54; P60: 2.65±0.63
vs 2.24±0.18; [μV/field]; n.s.). Despite the significant differences in
neovascularisations in between the ROP model and the Ang2 (-/-)
mice at P60 (0.25±0.86 vs. 45.22±16.21; p-value<0,0001) no differ-
ences in neuroretinal function were detected (a-wave: 0.93±0.63 vs
1.84±0.69; b-wave: 1.88±0.48 vs 2.65 ±0.63; [μV/field]; ROP vs.
Ang(-/-); n.s.).
Conclusion: Our results indicate that despite their instability,
neovascularisations enable sufficient perfusion of the inner retina,
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preserving neuronal function in these areas. The ROP model recently was
demonstrated to develop b-wave impairment on a whole retinal basis.
Based on our data we can address this deficit to the hypoxic avascular
zone in the retinal centre. Therefore current research should be more
focused on the stabilization of neovascularizations in order to protect
patients from intravitreal bleeding.
Supported by: DDG
Disclosure:L. Kern: Grants; DDG.

998
Impact of reactive metabolites on vascular damage, microglial acti-
vation and neuronal function in the diabetic retina
A. Schlotterer1, N. Dietrich1, M. Kolibabka1, T. Fleming2, T. Klein3, P.
Nawroth2, H.-P. Hammes1;
1Medical Faculty Mannheim, 2University of Heidelberg, 3Boehringer
Ingelheim Pharma GmbH & Co. KG, Biberach an der Riss, Germany.

Background and aims: Reactive metabolites such as methylglyoxal
(MG) are involved in the damage of the neurovascular unit (NVU) in
diabetic retinopathy (DR). Our aim was to analyze MG-induced damage
of the NVU in vivo.
Materials and methods: Diabetes was induced in rats by STZ treatment
(35 mg/kg body weight). Microglial activation was analyzed by retinal
wholemount staining and quantitation of CD74 and Iba1 expressing cells.
MG (50 mM) was applied by drinking water. MG was quantified by
HPLC, GlcNAc by western blotting. Acellular capillaries (AC) and
pericyte (PC) loss were determined by quantitative retinal morphometry.
In addition, STZ-diabetic rats treated with linagliptin (0.083mg/kg chow)
were evaluated. Neuroretinal function was assessed by multifocal electro-
retinography (mfERG).
Results: Under diabetic conditions, increased retinal levels of MG (from
5.82 to 9.36 pmol/mg tissue) resulted in microglial activation after 4
months (from 6 to 64 CD74+ microglia/10 fields; P<0.01). Oral applica-
tion of MG to non-diabetic rats increased retinal levels of MG (to 8.82
pmol/mg tissue), similar to diabetes. In the retina, this resulted in an
increase of GlcNAc formation (by 24%; P<0.01), PC dropout (from
2229 to 1718 PC/mm2; P<0.01), and loss of neuronal function (B-wave
amplitude from 1.12 to 0.73 μV; P<0.01). Inversely, reduced retinal MG
levels, in STZ-diabetic rats treated with linagliptin, resulted in reductions
of vasoregression (from 30 to 19 AC/mm2; P<0.001), PC loss (from 1742
to 2421 PC/mm2; P<0.001), and microglial activation (from 186 to 126
CD74+/mm2; P<0.01).
Conclusion: In the NVU of the retina, levels of reactive metabolites are
associated with vascular damage, microglial activation and neuronal func-
tion. The underlying pathological mechanisms will be investigated.
Supported by: SFB 1118
Disclosure:A. Schlotterer: Grants; SFB 1118 C03.

999
The effect of the dipeptidyl peptidase-4 inhibitor linagliptin on pro-
liferative retinopathy in a mouse model
N. Dietrich1, A. Schlotterer1, L. Kern1, K. Acunman1, T. Klein2, H.-P.
Hammes1;
1AG Hammes / V.Med, Medical Faculty Mannheim of the University of
Heidelberg, Mannheim, 2Boehringer Ingelheim, Biberach, Germany.

Background and aims: The dipeptidyl peptidase-4 inhibitor
linagliptin (Lina) is used for the treatment of type 2 diabetes.
Previous work demonstrated a protective effect of Lina on the
neurovascular unit of the diabetic retina. The aim of the present
study was to investigate the effect of Lina in an animal model of
oxygen-induced retinopathy (OIR).
Materials andmethods: Lina was administered by s. c. injection (10mg/
kg body weight) in the OIRmodel from postnatal day 12 (p 12) to p 16 in

C57Bl/6J wild-type (WT; n=6) and glucagon-like peptide-1 receptor
(GLP-1R) knockout (KO) mice (n=6). Plasma levels of active GLP-1
and stromal cell-derived factor (SDF)-1 were quantified by ELISA at p
17. Expression of retinal angiopoietin (Ang)-2, tumor necrosis factor
(TNF)-α, and erythropoietin (Epo) was determined by qRT-PCR at p
17. The avascular zone was measured in retinal whole mounts at p 12
and neovascularizations (NV) were quantified at p 17.
Results: The levels of active GLP-1 were significantly increased by
Lina treatment in both WT (1.6 to 17.5 pg/ml; p<0.001) and GLP-
1R KO mice (7.8 to 25.5 pg/ml; p<0.001). The levels of Ang-2 and
TNF- α were not changed by GLP-1R expression. However, there
was a 0.4-fold decrease in Epo levels (p<0.01). The levels of
proangiogenic SDF-1 were not significantly changed by Lina.
Vasoregression was independent of GLP-1R expression, as demon-
strated by the unchanged area of the avascular zone in GLP-1R KO
compared with WT animals (4.7 vs 5.6 mm2). Treatment of WT
animals with Lina reduced NV from (mean ± SEM) 54.8 ± 2.4 to
38.2 ± 1.5 nuclei (p<0.001). Moreover, this effect was independent
of both systemic GLP-1R expression and levels of growth factors: in
GLP-1R KO animals, Lina reduced NV from (mean ± SEM) 42.3 ±
1.7 to 30.7 ± 1.9 nuclei (p<0.01), without affecting expression of
Ang-2, TNF-α and Epo.
Conclusion: Lina has an antiangiogenic effect in the OIR model inde-
pendent of GLP-1R status.
Supported by: Boehringer Ingelheim
Disclosure:N. Dietrich: Grants; Boehringer Ingelheim.

Diabetologia (2016) 59 (Suppl 1):S1–S581S480



PS 102 Diabetic retinopathy: the ex-
perimental approach

1000
Tie-2 expression is down-regulated by hyperglycaemia and AGEs in
endothelial cells
A. Puddu1, R. Sanguineti1, C.E. Traverso2, M. Nicolò2, G.L. Viviani1;
1Department of Internal Medicine andMedical Specialties, 2Department of
Neuroscience, Ophthalmology and Genetics, University of Genova, Italy.

Background and aims: Alteration of the blood retinal barrier occurs in
several complication of diabetes responsible of vision loss, such as diabetic
macular edema and diabetic retinopathy. The angiopoietin growth factor
(ANG)/tyrosine kinase receptor (Tie-2) system plays a crucial role in main-
taining vessel stabilization: Ang-1 is considered an activator of Tie-2 and
promotes remodeling, maturation, barrier differentiation, and stabilization
of blood vessels by recruiting pericytes and synthesis of extracellular ma-
trix, whereas Ang-2 is an antagonist of Tie-2 and acts as a dominant neg-
ative ligand. Moreover Ang2 overexpression in the absence of VEGF-A
leads to vasoregression.Microvascular changes start in the prediabetic state,
becomemore complex with overt diabetes and remain even when glycemic
control is reached. The latest condition is probably sustained by Advanced
Glycation End-Products (AGEs), a heterogeneous group of compounds
derived from the non-enzymatic reaction of reducing sugars with proteins,
lipids or nucleic acids. The aim of the current study was to investigate
whether exposure of endothelial cells to hyperglycemia and AGEs may
alter mechanisms involved in maintaining vessel stabilization.
Materials and methods: Glycated serum (GS), which consists in a
pool of AGEs, was prepared by incubating FBS with 50 mmol/l ribose
at 37°C for 7 days and used to replace part of FBS in the culture
medium. Human microvascular endothelial cell-1 (HMEC-1) were cul-
tured for 24 hours with 16.7 mmol/L glucose (HG) or GS. At the end
of the culture we evaluated: cell viability by MTS; mRNA levels of
Vascular Endothelial Growth Factor A (VEGF-A) and Angiopoietin2
(ANG2) by RealTime-PCR; TIE-2 protein expression by Western blot;
VEGF-A release by ELISA; Human Angiogenesis Antibody Array
was employed to evaluate the amount of ANG2, Matrix
Metalloprotease-1 (MMP1), and Urokinase Plasminogen Activator
Receptor (UPAR) in the culture media.
Results: Viability of HMEC-1 cells was decreased and ROS production
was increased after exposure to HG or GS. Moreover culture with HG
down-regulates mRNA levels of VEGF-A, increases the release of ANG2
and UPAR in the culture media, and decreases Tie-2 protein expression.
Exposure to GS decrease mRNA levels of VEGF-A and its secretion,
down-regulates Tie-2 protein expression, enhances the detection of
MMP1 and UPAR in the culture media.
Conclusion: Here we show for the first time that both HG and AGEs
negatively affect the expression of Tie2, an important regulator of vessel
integrity. These results also highlight that AGEs participates to endothelial
cell dysfunction even in absence of hyperglycemia, and that, raising levels
of degrading enzymes, the effects of AGEs may be worse than those of
HG. Down-regulation of Tie2 expression may, therefore, be a mechanism
through which hyperglycemia and AGEs impair vessel integrity, and con-
tribute to vasoregression.
Disclosure:A. Puddu: None.

1001
Hypoglycaemia-induced retinal neurodegeneration is associated with
mitochondrial ROS production caused by fatty acid oxidation
N. Kajihara1, D. Kukidome1, K. Sada1, H. Motoshima1, T. Matsumura1,
T. Nishikawa2, E. Araki1;
1Metabolic Medicine, Kumamoto University, 2National Hospital
Organization Kumamoto Medical Center, Japan.

Background and aims: We previously reported that hyperglycemia-
induced mitochondrial ROS (mtROS) production is a key event in the
development of diabetic complications, and overexpression of
mitochondrial-specific superoxide dismutase in endothelium could pre-
vent diabetic retinopathy (DR) in mice (eMnSOD-Tg). In DCCT, "early
worsening (EW)" of DR appeared to bemore frequent and/or more severe
under acute improvement in glycemic control. Etiologies of EWofDR are
largely unknown. Recent investigations have clarified the semaphorin 3A
(Sema3A) is an early diagnostic biomarker of DR. Our aims of this study
are 1) to examine whether low glucose exacerbates mtROS, 2) to examine
the expression of early diagnostic biomarkers of DR under hypoglycemia
stimulation, 3) to determine the way to protect the EW of DR.
Materials and methods: Bovine aortic endothelial cells (EC) were cul-
tured with 2.5 (LG) or 5.5 (NG) mM glucose. Several metabolomic pro-
filing, cellular oxygen consumption rate (OCR) and mtROS were evalu-
ated in EC. STZ-induced diabetic control (STZ-C) mice and eMnSOD-Tg
(STZ-Tg) mice were subjected to a recurrent hypoglycemic stimulation (6
times / 2 weeks). Expression of Sema3A and VEGF, and albumin leakage
were evaluated in the mice retina.
Results: 1) In EC, mtROS production was increased (148.43 ± 2.49% of
that in NG, p<0.01 ) 1 hour after LG condition. The LG-induced mtROS
production was suppressed by the overexpression of MnSOD in EC.
Recurrent hypoglycemia stimulation significantly increased 8-OHdG
staining in retina of STZ-C mice compared with that of STZ-C mice
without hypoglycemia. In contrast, hypoglycemic stimulation of STZ-
Tg mice did not increase 8-OHdG staining in the retina. 2) On metabo-
lome analysis of EC, decreased levels of intermediate metabolites in gly-
colysis, pyruvate and lactate (242 vs 287, 1264 vs 2344 pmol/106 cells,
p<0.05) were observed in LG compared with NG. However, the level of
acetyl-CoA, ATP or the tricarboxylic acid cycle metabolites was not al-
tered in LG. 3) Compared with NG, LG increased basal OCR of EC after
treatment with 50 μMpalmitic acid ( 140 ± 2.02 vs 203 ± 2.62 pmol/min,
p<0.01). 4) Etomoxir, a carnitine palmitoyl transferase 1 (CPT1) inhibitor
which constitutes a rate-limiting step of fatty acid oxidation (FAO), ame-
liorated hypoglycemia-induced increase ofmtROS in EC. In vivo, etmoxir
reduced the expression of Sema3A and VEGF, and albumin leakage in
retina of STZ-C mice induced by recurrent hypoglycemia, which were
comparable to STZ-Tg mice with recurrent hypoglycemia.
Conclusion: The findings of this study demonstrate that hypoglycemia
can increase mtROS production via increasing fatty acid oxidation.
Recurrent hypoglycemia increased ROS production and enhanced patho-
logical retinal neovascularization. Hence, overexpression of MnSOD or
etomoxir, a mitochondrial long-chain FAO blockade, decreased ROS pro-
duction and inhibit pathological functional breakdown in DR. Therefore,
hypoglycemia-induced mtROS production may be one of the mecha-
nisms of EW of DR, and our study suggests that pharmacological FAO
blockade is useful in preventing early retinal neurodegeneration caused by
acute hypoglycemia.
Supported by: the Japan Society for the Promotion of Science
Disclosure:N. Kajihara: None.

1002
Anril mediates diabetes induced endothelial dysfunction through up-
regulation of vascular endothelial growth factor
S. Chakrabarti, A. Thomas, B. Feng;
Pathology, The University of Western Ontario, London, Canada.

Background and aims: Long noncoding RNAs (lncRNAs) have key
roles in various biological processes as decoys, scaffolds for proteins,
enhancers or guides to recruit transcription factors and other proteins for
gene regulation. Mutations in lncRNAs can therefore lead to various
diseases. One particular lncRNA; ANRIL (antisense non-coding RNA
in the INK4 locus) is located at a genetic susceptibility locus for coronary
artery diseases and Type 2 Diabetes. Research from our laboratory has
dissected out multiple gene regulatory pathways including microRNA
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200b (miR200b) and polycomb repressive complex 2(PRC2) involved in
diabetic complications (DC). Our principle aim is to understand the role of
ANRIL in DC. Specifically we are focused at function of ANRIL in
diabetic retinopathy (DR) which entails both endothelial dysfunction
and subsequent proliferation. The mechanism would be elucidated
through study of the potential role of ANRIL in regulation of vascular
endothelial growth factor (VEGF).
Materials and methods: Human retinal endothelial cells (HRECs) were
subjected to incubation in high glucose for various durations to mimic
diabetes. ANRIL expression was knockdown with siRNA in HRECs and
use of knockout ANRIL mouse model. These models were exposed to
hyperglycemia and measured for VEGF mRNA and protein expression.
Results: Expression of ANRIL was elevated at 48h in HRECs exposed to
high levels of glucose. Knockdown of ANRIL in these retinal cells re-
duced expression of VEGF (a potent angiogenic factor) at mRNA and
protein levels. The effect of reduced ANRIL expression was normalized
by addition of exogenous VEGF to the system. In tissues from animal
model for chronic diabetes, we noticed increased VEGF levels. Such
changes were prevented in the ANRIL knockout mice with diabetes.
Mechanistic studies also showed that ANRILmay regulate VEGF expres-
sion through interaction with miR200b, transcription co-activator p300
and EZH2 methyl transferase of the PRC2 complex.
Conclusion: Data from this study showed that glucose-induced upregu-
lation of ANRIL is causally related to increased production of angiogenic
factors in the HRECs and possibly in the tissues affected in DC.
Identification of such mechanisms may have potential implications in
the development of RNA based therapies in DR.
Supported by: CDA
Disclosure:S. Chakrabarti: None.

1003
Anks6(p.R823W) overexpression in kidney affects retinal
degeneration
J. Lin1, M. Kolibabka1, J. Wang1, D. Zimmermann1, S. Selig1, A.
Schlotterer1, Y. Feng2, S. Hoffmann3, H.-P. Hammes1;
15th Medical Department, 2Institute of Experimental and Clinical
Pharmacology and Toxicology, 3Medical Research Center, Medical
Faculty Mannheim, University of Heidelberg, Mannheim, Germany.

Background and aims: Eye disorders associated with chronic kidney
disease. In clinic, patients with chronic kidney disease and end-stage
renal disease such as in diabetic nephropathy and polycystic kidney
disease, also have retinopathy, so called renal-retinal syndrome.
Autosomal dominant polycystic kidney disease (ADPKD) is one of
the most common genetic disorders, affecting one in 1000 individ-
uals. ADPKD not only affects the renal function, but is also involved
in the vasoregression and neurodegeneration in retinas. Anks6 gene
consists of 16 exons with 2655 bp coding for an 885-amino acid
protein including10 tandem ankyrin repeats at its N-terminus and a
sterile α motif (SAM) domain at its C-terminus. Recently it has been
shown that overexpression of Anks6 harbouring a missense mutation
in the SAM domain in transgenic rats [TGR CMV-Anks6(p.R823W)]
causes polycystic kidney disease. The expression level of
Anks6(p.R823W) is tightly linked to the severity of the cystic phe-
notype. However, it is unclear if Anks6(p.R823W) overexpression
links to retinal vascular and neuronal degeneration. Therefore, we
use the TGR CMV-Anks6(p.R823W) and study the retinal
degeneration.
Materials andmethods:Anks6(p.R823W) transgenic rats (TGR) and
age matched wild type (WT) rats at 5, 9 and 14 months were used
for this study. Expression of Anks6(p.R823W) was evaluated by
semi-quantitative PCR. Glial activation was measured by immuno-
fluorescent staining. For neurodegeneration analysis, eyes were em-
bedded in paraffin and 3μm sections were stained with periodic
acid-Schiff (PAS) and haematoxilin. Retinal thickness was measured

and the numbers of nuclei were counted using Olympus microscope
with CellF software. For vasoregression analysis, eyes were fixed in
4% formalin and retinas were digested using 3% trypsin for 3 hours.
The digestion preparations were stained with PAS and subjected to
the retinal morphometry.
Results: Transgenic Anks6(p.R823W) was mainly expressed in the
kidney and traced in retina of TGR. Retinal vessels showed vascular
fibrosis and vasoregression in Anks6(p.R823W) TG rats. Retinal neu-
rodegeneration started later than in transgenic rats overexpressing a
mutated polycystin-2, mainly in ganglion cell, inner nuclear and outer
nuclear layer. Vasoregression and vascular fibrosis as well as neuronal
degeneration at 5 month are simultaneous. The photoreceptor layer is
not defective compared with polycystin-2 mutated transgenic rats.
Conclusion: Anks6 (p.R823W) overexpression in the kidney induces
retinal vasoregression and vascular fibrosis as well as late
neurodegeneration.
Disclosure: J. Lin: None.

1004
FOXO1 is required for the NDPK B deficiency-induced upregulation
of Angiopoietin-2 in endothelial and Müller cells
Y. Feng1, S. Shan1, Y. Qiu1, A. Chatterjee1, H.-P. Hammes2, T. Wieland1;
1Institute of Experimental Pharmacology and Toxicology, 2Fifth Medical
Department, Medical Faculty of Mannheim, University of Heidelberg,
Mannheim, Germany.

Background and aims: Our previous publication demonstrated that
NDPKB-deficient mouse retinas exhibited a vasoregressionwhich mimic
the pathology of diabetic retinopathy. Angiopoietin-2 was found to be
upregulated in the NDPK B-deficient retina as well as in human umbilical
vein endothelial cells (HUVECs) depleted of NDPK B. However, the
mechanism of Ang-2 upregulation upon NDPK B deficiency is still elu-
sive. FOXO1 has been reported to be an upstream regulator of Ang-2.
Crucial upregulation of Ang-2 in the diabetic retina occurs predominantly
in endothelial cells and Müller cells. Thus, we studied the impact of
FOXO1 on Ang-2 expression in NDPK B-deficient endothelial and
Müller cells.
Materials and methods: Retinas of NDPK B-deficient mice, HUVECs
and Müller cells isolated from the NDPK B-deficient retinas were used.
Modulation of NDPK B, Ang-2 and FOXO1 in vitro was achieved by
single or double gene knockdown with NDPK B, Ang-2, or FOXO1
siRNA using Lipofectamine. Suitable non-specific siRNAs served as
controls. The expression of NDPK B, Ang-2 and FOXO1 was assessed
by Western blot and/or immunofluorescence.
Results: FOXO1 upregulation was observed in NDPK B-depleted
retinas. Moreover, FOXO1 was found to be elevated in NDPK B-
depleted endothelial cells. Elevated protein levels of FOXO1 were
detected in the endothelial nucleus as well as the cytoplasm.
Depletion of endothelial Ang-2 did not alter levels of NDPK B
and FOXO1. However, in FOXO1-deficient endothelial cells, Ang-2
was significantly decreased whereas NDPK B remained unchanged.
Upon silencing both NDPK B and FOXO1, Ang-2 level were sig-
nificantly suppressed. The data suggest that FOXO1 is mediating the
NDPK B deficiency-induced Ang-2 upregulation, and that there is no
feedback regulation from Ang-2 to FOXO1 and NDPK B.
Interestingly, upregulation of Ang-2 and FOXO1 was also detected
in Müller cells isolated from NDPK B-deficient retinas. Concomitant
with the observation in endothelial cells, knockdown of FOXO1
eliminated upregulation of Ang-2 in NDPK B-deficient Müller cells.
Conclusion: Our data indicate that the vascular damage in NDPK B-
deficient retina might be a result of an endothelial dysfunction caused
by increasedAng-2 levels due to FOXO1 upregulation in both endothelial
and Müller cells.
Supported by: EFSD supported by Novartis
Disclosure:Y. Feng: Grants; EFSD.
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Effects of high glucose and fluid flow shear stress on connexin 43
(Cx43) hemichannel activity in retinal endothelial cells
D. Lee1, D. Kim1, M.A. Riquelme2, J.X. Jiang2, S. Roy1;
1Departments of Medicine and Ophthalmology, Boston University
School of Medicine, 2Department of Biochemistry, University of Texas
Health Science Center at San Antonio, USA.

Background and aims:Gap junction intercellular communication (GJIC) is
essential for maintenance of tissue homeostasis and is thus, a critical factor for
regulation of cell growth and cell death. Previously we have reported that
reduced Cx43 expression contributes to vascular cell death in high glucose
(HG) condition and in the retinas of diabetic rats. However, in this context, the
role of non-junctional Cx43 hemichannels (HCs) is currently unknown. Our
recent observation suggests that Cx43 HCs play a distinctive role in response
to HG in retinal endothelial cells (RRECs) in contrast to their conventional
role in GJIC activity. Specifically, under HG condition, RRECs exhibit re-
duced dye uptake but the underlying mechanism for this process is currently
unknown. In this study, we examined whether decreased dye uptake is asso-
ciated with reduced Cx43 HC activity and/or Cx43 expression. Additionally,
to gain insight into the effect of retinal blood flow changes on HC activity,
RRECs were analyzed under fluid flow sheer stress (FFSS) in HG condition.
Materials and methods: To determine whether short-term exposure to
HG alters Cx43 HC activity and/or Cx43 gene expression, RRECs grown
in normal (N) (5 mM glucose) or HG (30 mM glucose) medium for 1, 2,
or 3 days were subjected to dye uptake assay, immunostaining with Cx43
E2 antibody specific to Cx43 HC, and Western blot (WB) analysis with
membrane-bound hydrophobic protein isolated at each of the three time
points. To investigate the effect of retinal blood flow changes on HC
activity, RRECs grown in N or HG medium for 1 or 2 days were also
subjected to FFSS at 8 dye/cm2 for 15 min and HC activity assayed by
ethidium bromide dye uptake.
Results:Non-junctional Cx43 immunostaining representingHCs showed that
RRECs grown for 1, 2, or 3 days in HG medium exhibited no significant
difference compared to those grown in N medium for the same periods.
Similarly, WB analyses showed no significant difference in membrane-
bound or total Cx43 protein expression in cells grown for 1, 2, or 3 days in
HGmedium compared to those grown in Nmedium for the three time points.
RRECs grown inHGmedium exhibited a significant decrease in dye uptake at
day 1, 2 time points (48±28%, p<0.01; 41±29%; p<0.05, respectively) com-
pared to those grown inNmedium.Additionally, whenRRECswere grown in
HG medium for 1 or 2 days and subjected to FFSS, a significant decrease in
dye uptake was observed (78±20%, p<0.01; 70±26%; p<0.05, respectively).
Conclusion: Findings from this study indicate that HG reduces Cx43 HC
activity, and that this reduction is likely exacerbated in long-term cultures with
HG. Furthermore, FFSS has a profound effect in reducing HC activity, which
may be associated with retinal blood flow changes in diabetic retinopathy.
Supported by: NIH
Disclosure:D. Lee: None.
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Effect of empagliflozin on nephropathy in subgroups by age: results
from EMPA-REG OUTCOME
M. von Eynatten1, R.M. Bergenstal2, P. Calabro3, M. Maldonado-
Lutomirsky1, M. Mattheus1, J.M. Lachin4, C. Wanner5;
1Boehringer Ingelheim Pharma GmbH & Co. KG, Ingelheim, Germany,
2International Diabetes Center at Park Nicollet, Minneapolis, USA,
3U.O.C. di Cardiologia Second University of Naples, Monaldi Hospital,
Italy, 4The Biostatistics Center, The George Washington University,
Rockville, USA, 5Comprehensive Heart Failure Center and Renal
Division, University of Würzburg and Hospital, Germany.

Background and aims: In the EMPA-REG OUTCOME trial,
empagliflozin (EMPA) given in addition to standard of care significantly
reduced the risk of new or worsening nephropathy versus placebo (PBO)
in patients with type 2 diabetes (T2DM) and high CV risk. We investi-
gated the effect of age on the reduction in new or worsening nephropathy
with EMPA.
Materials and methods: Patients in EMPA-REG OUTCOME were
randomised to receive EMPA 10 mg, EMPA 25 mg, or PBO. New or
worsening nephropathy (defined as new onset of macroalbuminuria, dou-
bling of serum creatinine, initiation of renal replacement therapy, or death
due to renal disease) was analysed in the pooled EMPA group vs PBO in
subgroups by baseline age (<65, 65 to <75, ≥75 years).
Results: A total of 7020 patients were treated. Median observation time
was 3.1 years. At baseline, mean (SD) age was 63.1 (8.6) years and 63.2
(8.8) years in the EMPA and PBO groups, respectively, and mean (SD)
HbA1c was 8.07 (0.85) % and 8.08 (0.84) % in the EMPA and PBO
groups, respectively. The benefit of EMPAvs PBO on new or worsening
nephropathy was consistent across age categories (Figure). Across age
subgroups, reported adverse events were consistent with the known safety
profile of EMPA.
Conclusion: EMPA, in addition to standard of care, reduced the risk of
new or worsening nephropathy in patients with T2DM and high CV risk
irrespective of age.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance.
Disclosure:M. von Eynatten: Employment/Consultancy; Boehringer
Ingelheim.

1007
Empagliflozin and microvascular outcomes in EMPA-REG
OUTCOME
C. Wanner1, C. Lee2, H.-J. Woerle2, M. Mattheus2, S.E. Inzucchi3, B.
Zinman4,5;
1Comprehensive Heart Failure Center and Renal Division, University of
Würzburg and Hospital, 2Boehringer Ingelheim Pharma GmbH & Co.
KG, Ingelheim, Germany, 3Section of Endocrinology, Yale University
School of Medicine, New Haven, USA, 4Lunenfeld-Tanenbaum
Research Institute, Mount Sinai Hospital, 5Division of Endocrinology,
University of Toronto, Toronto, Canada.
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Background and aims: In EMPA-REGOUTCOME, empagliflozin, giv-
en at a dose of 10mg or 25mg in addition to standard of care, reduced the
risk of cardiovascular (CV) outcomes vs placebo (PBO) in patients with
type 2 diabetes (T2DM) and high CV risk. We investigate the effect of
empagliflozin on microvascular outcomes.
Materials and methods: A pre-specified composite microvascular out-
come was defined as time to first initiation of laser therapy for retinopathy,
vitreous haemorrhage, diabetes-related blindness, or new or worsening
nephropathy (defined in table).
Results: 7020 patients were included in the intent-to-treat analysis. Median
observation time was 3.1 years. Mean HbA1c (%) was 8.08, 8.07 and
8.08 at baseline and 7.93, 7.81 and 8.16 (adjusted) at week 206 for
empagliflozin 10 mg, 25 mg and PBO, respectively. The composite micro-
vascular outcome occurred in a significantly lower percentage of patients
on empagliflozin (pooled; 14.0%) than PBO (20.5%; hazard ratio [HR]
0.62 [95% CI 0.54, 0.70]; p<0.001). HR (95% CI) with empagliflozin
versus PBO was 0.69 (0.43, 1.12) (p=0.134) for initiation of laser therapy
for retinopathy; 0.93 (0.51, 1.71) (p=0.815) for vitreous haemorrhage; 0.61
(0.53, 0.70) (p<0.001) for new or worsening nephropathy.
Conclusion: Empagliflozin used in addition to standard of care reduced
the risk of a composite microvascular outcome in patients with T2DMand
high CV risk, driven by a reduction in new or worsening nephropathy.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance.
Disclosure:C. Wanner: Employment/Consultancy; Boehringer-I,
Amgen, Sanofi, GSK. Grants; Genzyme-Sanofi. Honorarium;
Boehringer-I, Amgen, Sanofi.

1008
Evaluation of renal protection by Dipeptidyl Peptidase 4 inhibitor
therapy in diabetic patients: relation with serum surfactant proteins
C. Watanabe, Y. Mori;
Dept.of General InternalMedicine andMetabolism, ToranomonHospital,
Kanagawa, Japan.

Background and aims: Surfactant protein (SP)-A and SP-D are used as
biomarkers for diagnosing Interstitial pneumonitis (IP) and evaluating
disease activity. It has been reported that surfactant proteins may be asso-
ciated with insulin resistance and may have a protective effect on proxi-
mal renal tubular cells, suggesting that these biomarkers of IP may also
reflect various aspects of general health. In patients receiving DPP4 in-
hibitors (DP) therapy, the correlations of these biomarkers with combined

thiazolidinedione (TZD) therapy and CKD categories (KDIGO 2012)
were evaluated.
Materials andmethods:Among diabetic patients inwhomSP-A (ng/ml)
and SP-D (μg/l) were measured, 84 patients were enrolled in this study
(52 men and 32 women aged 65.5 ± 9.9 years; BMI: 24.9 ± 4.0). The
mean HbA1c of the subjects was 7.9 ± 1.5%. In the DP group (N = 59,
70.2%), the mean duration of DP use was 2.6 ± 1.1 years. Nineteen
patients (23.8%) were taking TZDs and 14 patients were on combined
therapy. In addition, 19 patients were not using either DPs or TZDs. Forty-
two patients (50%) were smokers. Correlations of these biomarkers with
the smoking history, duration of DP use, and TZD treatment were
analyzed.
Results: 1. Biomarkers: It was found that 52.3% of the patients had
normal levels of all three biomarkers. In addition, SP-A was elevated in
36.9% of the patients (SA group), SP-D was high in 15.5% of the patients
(SD group), and both SP-A and SP-D were elevated in 6% of the patients.
2. Correlations of biomarkers with other parameters (all patients): No
correlations were observed between any of these biomarkers and age,
duration of DP use, HbA1c, Albumin creatinine ratio(ACR mg/g Cr),
BMI, or blood pressure. However, there were significant positive corre-
lations between all of the biomarkers and the Brinkman Index (BI) (p <
0.05). In addition to the BI, ACRwas higher in the SA group (98.3 ± 44.1)
than in the patients without elevation of SP-A (30.1 ± 9.1) (p < 0.05). 3.
Influence of DP and TZD use: The SP-D level was higher in the DP group
(71.1 ± 7.6) than in patients not using DPs (47.2 ± 7.2) (p < 0.1). In
addition, the KL-6 level was 277.7 ± 23.8 in the DP + TZD group and
199.0 ± 27.5 in the TZD group (p < 0.1). Furthermore, the SP-D level was
84.2 ± 15.4 in the DP + TZDgroup, 67.0 ± 8.8 in the DP group, 30.4 ± 6.9
in the TZD group (p < 0.05), and 52.5 ± 9.0 in the group not using DPs or
TZDs (p < 0.1). Compared with TZD monotherapy, the 2 markers were
increased by DP and TZD combination therapy, though remaining within
the normal range. There was no correlation between SP-A and TZD use.
In addition, there was no influence of combination therapy on SP-A or
ACR. 4. Stratified analysis by CKD classification (DP group): Both SP-D
and SP-A levels were increased in patients with a lower eGFR. eGFR:
(SP-D)G1 49.8 ±6.5, G2 76.2 ± 11.2, G3 80.5 ±17.2 (G1 vs G3 p<0.1),
(SP-A)G1 36.1 ±3.0, G2 43.5 ± 4.0, G3 54.8 ±9.2 (G1 vs G3 p<0.05). In
particular, analysis by stratified ACR showed that SP-A became signifi-
cantly higher as urinary protein excretion increased. ACR: (SP-D)A1vs
A2 vs A3 (not significant), (SP-A)A1 41.3 ±3.4, A2 42.5 ±4.6, A3 63.6
±14.6 (A1 vs A3 p<0.05, A2 vs A3 p<0.1).
Conclusion: Stratified evaluation by the CKD classification showed that
the eGFR was correlated with SP-A and SP-D, and ACR was correlated
with SP-A. We hypothesize that biomarkers were probably also elevated
to provide protection against renal tubular damage caused by systemic
vascular injury or increased vascular permeability due to smoking or
hyperglycemia.
Disclosure:C. Watanabe: None.

1009
Effects of pioglitazone add-on treatment on blood glucose levels and
insulin resistance in patients with type 2 diabetic nephropathy receiv-
ing sitagliptin
G. Yasuda, A. Fujiwara, S. Saka, N. Hirawa;
Nephrology, Yokohama City University, Japan.

Background and aims: Type 2 diabetic patients with advanced chronic
kidney disease (CKD) usually need multidrug therapy to control blood
glucose (BG) levels but the options of agents are limited because of im-
paired renal functions. Pioglitazone, a thiazolidinedione derivative, is one
of agents for the treatment of diabetes and prevention of organ damage in
diabetic patients. However, pioglitazone may have adverse effects includ-
ing body weight gain and body fluid accumulation. Thus, this agent has not
often been used in patients with advanced CKD and little is known about
the effect of pioglitazone on the glucose metabolism in these patients.
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Materials and methods: The study was designed to compare the effects of
pioglitazone (15 mg/day) on the BG control with the effects of doubling
doses of sitagliptin, one of dipeptidyl-peptidase 4 (DPP4) inhibitors. Fifty-
one patients (urinary albumin excretion 0.3-2.0 g/day and creatinine clearance
< 60 mL/min/1.73 m2), whose glycoalbumin did not reach the therapeutic
goal of 16% by sitagliptin (15 mg/day) alone, were randomly divided into
two groups. Twenty-six patients (aged 60 ± 9 years, 15 men and 11 women)
had pioglitazone add-on treatment as the pioglitazone group. The rest of
patients (61 ± 11 years, 13 men and 12 women) had doubling the doses
(30 mg) of sitagliptin (the sitagliptin group). Fasting BG, glycoalbumin,
homeostasis model assessment insulin resistance (HOMA-IR) as an index
of insulin resistance, and brain natriuretic peptide (BNP), an index of cardiac
function, were measured at 0, 4, 8, and 12 weeks after the treatment.
Results: The pioglitazone group showed a significant (P=0.01) decrease
in fasting BG from 162±15 to 133±12 at 4 weeks after adding pioglita-
zone andmaintained similar levels during the remaining treatment period.
In the sitagliptin group, fasting BG also decreased from 166±13 to 144
±20 (P=0.01) at 8 weeks after doubling the doses of sitagliptin.
Glycoalbumin declined during the study period in the pioglitazone group
(from 19.5±2.6% to 17.3±1.6%, P=0.04) and in the sitagliptin group
(from 19.6±1.6 to 17.6±1.4%, P=0.04). However, the number of patients
who fulfilled the therapeutic goal of glycoalbumin, 16%, was higher (12
out of 26) in the pioglitazone group than the sitagliptin group (8 out of 25,
P=0.04) at 12 weeks. HOMA-IR declined (P=0.03) in the pioglitazone
group (from 2.6±0.5 to 2.0±0.8) but did not changed in the sitagliptin
group (from 2.8±0.7 to 3.1±0.8, P=0.21). No significant increases in
BNP were observed in both groups during treatment nor did hypoglyce-
mic attack occur in the two groups. Body weight remained unchanged
from 63±3 to 63±4 kg (P=0.83) in the pioglitazone group and from 64±2
to 65±4 kg (P=0.17) in the sitagliptin group during the study period.
Conclusion: These results suggest that adding pioglitazone decreased BG
safely and more effectively than increasing the dose of sitagliptin.
Furthermore, insulin resistances in patients with type 2 diabetic nephrop-
athy were improved. Achievement of the recommended BG control is
considered to have impact on renal disease progression. Thus, coadmin-
istration of pioglitazone with DPP4 inhibitors may minimize organ
damage.
Disclosure:G. Yasuda: None.

1010
Efficacy of statins in patients with diabetic nephropathy: a meta-
analysis of randomised controlled trials
X. Shen1, X.J. Zhou2, Z.W. Zhang2, X.Q. Zhang2, J.Y. Zhao2, Q.L. Xu1,
H.X. Shang2, T.Y. Xie1, J.J. Dong3, L. Liao2;
1Division of Endocrinology,Department of Medicine, 2Division of
Endocrinology,Department of Medicine, Shandong Provincial Qianfoshan
Hospital,Shandong University, 3Division of Endocrinology,Department of
Medicine, Qilu Hospital of Shandong University, Jinan, China.

Background and aims: To evaluate the potential therapeutic role of
statins in diabetic nephropathy.
Materials andmethods: Trials were retrieved through PubMed, Embase,
Web of Science and China National Knowledge Infrastructure (CNKI).
The languages were restricted to English and Chinese.
Results: Fourteen trials were identified including 2866 patients with dia-
betic nephropathy, 1430 in statin and 1436 in control group. Overall, pa-
tients receiving statins showed a greater reduction in albuminuria [standard-
ized mean difference(SMD), −0.46; 95%CI,−0.68 to −0.25, P<0.0001] and
urinary albumin excretion rates (SMD, -1.68; 95%CI, -3.23 to -0.12,
P=0.03) than those in control group. The reduction of albuminuria was
much greater in patients of type 2 diabetes mellitus with diabetic
nephropathy(SMD, -0.56; 95%CI, -0.80 to -0.32, P<0.00001) and the de-
crease was significant during the 1 to 3 years period of statin therapy (SMD,
-0.57; 95%CI, -0.95 to -0.19, P=0.003). In subgroup analysis, the efficacy
of statins on renal function was statistically significant in studies of

participants with pathologic albuminuria: the SMD of albuminuria in
change from baseline was -0.71(95%CI, -1.09 to -0.33, P=0.0003)in pa-
tients with urinary protein excretion 30 to 300 mg/day, -0.37 (95%CI, -0.67
to -0.06, P=0.02) in patients with urinary protein excretion more than 300
mg/day and -0.29 (95%CI, -0.78 to 0.21, P=0.26) in patients with urinary
protein excretion less than 30 mg/day. However, statin did not significantly
reduce estimated glomerular filtration rate, serum creatinine and blood urea
nitrogen compared with control group.
Conclusion: Statins decrease the albuminuria and urinary albumin
excretion rates significantly. The efficacy of statins on renal func-
tion is time dependent and better in type 2 diabetic patients with
nephropathy.
Supported by: National Natural Science Foundation of China Grants
(81070637)
Disclosure:X. Shen: None.

1011
The use of green tea polyphenols for treating residual albuminuria in
diabetic nephropathy: a double-blind randomised clinical trial
C. Borges, A. Papadimitriou, D.A. Duarte, J.M. Lopes de Faria, J.B.
Lopes de Faria;
Laboratory of Renal Pathophysiology, Investigation on Diabetes
Complications, State University of Campinas (UNICAMP), Brazil.

Background and aims: Prior research has shown that in experimental
diabetes mellitus, green tea reduces albuminuria by decreasing podocyte
apoptosis through activation of the WNT pathway. In the present study,
we tested the effect of green tea polyphenols (GTP) on residual albumin-
uria of diabetic subjects with nephropathy. To test the hypothesis that GTP
by activating WNT pathway reduces podocyte apoptosis and albumin-
uria, we quantified plasma DKK-1, a WNT inhibitor, and performed
in vitro studies using immortalized human podocytes (iHPs).
Materials andmethods:We conducted a 12weeks, randomised, double-
blind, placebo-controlled study in 42 diabetic subjects with a urinary
albumin-creatinine ratio (UACR) > 30 mg/g, despite administration of
the maximal recommended dose of renin-angiotensin (RAS) blockade.
The primary outcome was a reduction in the UACR. Patients were ran-
domly assigned to 2 equal groups to receive GTP (800 mg of epigallo-
catechin gallate) or placebo daily for 12 weeks.
Results:Treatment withGTP reducedUACR (geometricmean, 95%CIs)
by 41%, -0.64, 0.96, while the placebo group saw a 2%, -0.13, 0.45
increase in UACR (p=0.019). Basal plasma DKK-1 levels did not differ
between 2 groups and it was significantly reduced by GTP treatment
(p=0.004). Podocyte apoptosis (p=0.001) and in vitro albumin permeabil-
ity (p<0.001) were higher in iHPs exposed to plasma from diabetic sub-
jects (PDS) compared to podocytes treated with plasma from normal
individuals. These abnormalities were abrogated when iHPs were ex-
posed to PDS treated with GTP. The protection from apoptosis conferred
by GTP was lost when iHPs were pretreated with DKK-1, a WNT
inhibitor.
Conclusion:GTP administration reduces albuminuria in diabetic patients
receiving the maximal recommended dose of RAS blockade. Reduction
in podocyte apoptosis by activation of the WNT pathway may have con-
tributed to this effect.
Clinical Trial Registration Number: NCT01923597
Supported by: FAPESP e CNPq
Disclosure:C. Borges: None.

1012
Metformin prevents from severe kidney failure, vascular calcification
and high bone turnover disease in a rat model for chronic kidney
disease-mineral and bone disorder
P. D'Haese1, B. Vervaet1, K. Brand2, U. Gottwald-Hostalek2, G. Dams1,
A. Verhulst1, J.-D. Lalau3, K. Said3, M.E. De Broe1, E. Neven1;
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1University Antwerp, Wilrijk, Belgium, 2Merck KGaA, Darmstadt,
Germany, 3Université de Picardie Jules Verne, Amiens, France.

Background and aims: Chronic impairment of the kidney causes sys-
temic dysregulation of the mineral metabolism and coincides with vascu-
lar calcification and bone disorders which is called ‘Chronic Kidney
Disease-Mineral and Bone Disorder’ (CKD-MBD). Metformin, an oral
anti-hyperglycemic agent used for type 2 diabetes mellitus as a standard
treatment, has been shown to have beneficial effects on kidney fibrosis
and atherosclerosis. This study aims to investigate the effect of metformin
on renal function and structure, arteries and the bone in a rat model of
CKD-MBD.
Materials and methods: To induce CKD, rats received a 0.25% adenine/
low vitamin K diet for 8 weeks. Animals were daily treated with 200 mg/
kgmetformin or vehicle by oral gavage from 1 week after CKD induction
onwards until week 8. Renal function, histology, fibrosis and inflamma-
tion were assessed. The calcium content in the aorta, carotid and femoral
arteries was determined and both static and dynamic bone parameters
were measured.
Results: Severe, stable CKD along with serious hyperphosphatemia and
hypocalcemia had developed in vehicle treated rats which led to calcifi-
cation in the arteries and high bone turnover disease. Metformin treatment
protected adenine dosed rats from the evolution towards severe CKD,
with significant lower serum creatinine levels throughout the study as
compared to vehicle CKD rats and serum phosphorus and calcium con-
centrations remained within the normal range. The kidney of the metfor-
min group showed significant less cellular infiltration, fibrosis and inflam-
mation. The renal tubulointerstitial area percent, comprising both extra-
cellular matrix and infiltrating cells, was 35% lower in metformin treated
animals (p < 0.05). The mRNA expression of the pro-inflammatory cell
adhesion molecule VCAM1 was markedly decreased in CKD rats ex-
posed to metformin. Metformin treatment also led to a significantly de-
creased expression of the inflammatory cytokines TNFα and IL-1β in the
kidney. In addition, TGF-β and Collagen 1a1 expression was significant-
ly reduced in CKD rats treated with metformin as compared to vehicles.
Metformin also prevented the development of vascular calcification and
inhibited the progression towards high bone turnover disease.
Conclusion: Metformin treatment protected against the development of
severe adenine-induced renal failure and preserved the calcium phospho-
rus homeostasis which presumably prevented the onset of vascular calci-
fication and the development of high bone turnover disease.
Supported by: a grant from Merck KGaA, Darmstadt, Germany
Disclosure:P. D'Haese: Grants; This work was supported by a research
grant from Merck KGaA.

1013
A new hope for the treatment of diabetic nephropathy based on his-
tamine H4R antagonism
A.C. Rosa1, E. Veglia1, M. Argenziano1, R. Cavalli1, R.L. Thurmond2,
P.L. Chazot3, A. Pini4;
1Scienza e Tecnologia del Farmaco, University of Turin, Italy, 2Janssen
Research & Development, Raritan, USA, 3School of Biological and
Biomedical Science, Durham University, UK, 4Clinical and
Experimental Medicine, University of Florence, Italy.

Background and aims: JNJ39758979 is an orally bioavailable highly
selective histamine H4 receptor (H4R) antagonist originally developed for
non diabetic-related indications. Although the hypothesis for a direct in-
volvement of histamine in kidney function has been present for decades
but largely undeveloped, our new data on the renal discovery of the
histamine H4R, point out at this receptor as as a new promising pharma-
cological target for diabetic nephropathy.
Materials and methods: Diabetes was induced in forty DBA/2J 7-8
week-old male mice by using the multiple low-dose streptozotocyn
(STZ)-injection protocol. After the onset of diabetes, animals were

randomized to receive by oral gavage vehicle alone or JNJ39758979
(25, 50, 100 mg/kg/day p.o.; 4 x 10 mice). Urine were fortnightly proc-
essed for standard urinalysis. At week 15, mice were sacrificed and blood
and kidneys were collected for biochemical and morphological analysis.
Results were analyzed by Prism 5 software fromGraphpad (CA, USA) by
the one-way ANOVA and the post-hoc Newman-Keuls multiple compar-
ison were performed. To determine significant differences between
means, the threshold for statistical significance was set to P-values < 0.05.
Results: All the STZ-treated animals showed glycaemic levels over 200
mg/dl within 14 days. The hyperglycemia remained severe throughout the
observation period, with diabetic animals displaying a significant weight
gain reduction over time (P<0,05 vs control) despite the increase in food
consumption. JNJ39758979 did not significantly affect either glycaemic
status or body weight, but showed a trend in reducing STZ-induced water
intake. Urine collection suggested a dose-dependent inhibitory effect of
JNJ39758979 on the urine volume excreted in a 24 h sample period, with
animals treated for 15 weeks at 100mg/kg excreting 10 ml/24 h urine vs 28
ml/24 h (P<0,05) by STZ-treated alone animals. JNJ39758979 displayed a
dose-dependent effect on proteinuria with a maximum reduction of 58% at
100 mg/kg. Notably this dose was also effective in reducing the albumin-
uria, the ACR and the Creatinine Clearance (P<0,05). The beneficial effects
of JNJ39758979 on renal function paralleled comparable effect on renal
morphological integrity, with treated animals displaying a modest but sta-
tistically significant matrix mesangial expansion in comparison with STZ-
treated animals (P<0,05). Notably, the drug was demonstrated to be signif-
icantly effective against fibrosis: with JNJ39758979 100 mg/kg inducing a
reduction in the Syrius red positivity of 33% (P<0,05).
Conclusion: In our model of STZ-induced diabetic nephropathy,
JNJ39758979 was effective in preserving renal function and morpholog-
ical integrity. Thereby, our data provide the first evidence to support the
proposal for JNJ39758979 as a novel strategy to counteract diabetic
nephropathy.
Supported by: Ateneo/CSP2012 (HISDIAN) ex60% 2014 Unito; ex60%
2014 Unifi
Disclosure:A.C. Rosa: Non-financial support; The JNJ39758979 has
been provided through an MTA agreement with the Jansen Research &
Development.
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1014
Newmodelling approaches for the estimation of GFR in diabetes type
2 patients
N. Kakaletsis1, V. Dourliou1, K. Karatzas2, N. Katsifarakis2, E.
Doumarapis1, F. Iliadis1, T. Didangelos1, C. Savopoulos1, A.I.
Hatzitolios1;
11st Propedeutic Department of Internal Medicine, Medical School;
AHEPA Hospital, Aristotle University of Thessalonik, 2Informatics
Systems and Applications – Environmental Informatics Research
Group, School of Mechanical Engineering, Aristotle University of
Thessaloniki, Greece.

Background and aims:Glomerular filtration rate (GFR) is the best overall
index of kidney function. Several equations based mainly on serum creat-
inine values but also containing additional demographic and clinical vari-
ables have been developed, in order to more reliably estimate GFR. The
aim of this study was to compare several GFR equations (MDRD, CKD-
EPI, CKD-EPI creatinine-cystatin equation, CKD-EPI cystatin C equation)
with the gold standard GFRmeasured by 51Cr-EDTA as well as to develop
a new model that could effectively estimate the GFR-51Cr-EDTA values,
taking into account several laboratory and clinical characteristics.
Materials and methods: 192 consecutive type 2 diabetic patients whose
GFR had been estimated by 51Cr-EDTA method were recruited from our
outpatient diabetic clinic. Several laboratory and clinical characteristic
have been recorded. The database of these patients was used for develop-
ing a new GFR model based on Computational Intelligence method such
as the M5P algorithm, a reconstruction of Quinlan's M5 algorithm that
induces trees of regression models and combines a conventional decision
tree with the possibility of linear regression functions at the nodes. 10-fold
cross validation was used as a training and evaluation method, while the
WEKA computational environment was employed.
Results: The new model (expressed as a linear equation) was found to
have the best correlation coefficient (r=0.83; p<0.001) among all 5
models, while it has the tendency to slightly under predict values. The
correlation coefficient concerning the four existing models were 0.76 for
MDRD, 0.79 for CKD-EPI, 0.78 for CKD-EPI creatinine-cystatin and
0.69 for CKD-EPI cystatin C equation (p<0.001) (Figure).
Conclusion: It is evident that the M5P-based model has the best correla-
tion coefficient among all 5 models, while it has the tendency to slightly
under predict values. Overall, the newmodel outperforms all four existing
GFRmodels, yet its generalization power remains to be investigated with
the aid of additional patient datasets. The most important part of this short
investigation is that it establishes a methodology which may lead, if prop-
erly checked, to better GFR estimations for various diabetic patient
populations.

Disclosure:N. Kakaletsis: None.

1015
Deterioration of eGFR during a year is different among each stage of
diabetic nephropathy: the interim report of PRe-STOPPER study
M.Miuchi1, A. Hirai2, M. Namba3, members of "PRe-STOPPER" study;
1Division of Diabetes, Endocrinology and Metabolism, Internal
Medicine, Hyogo College of Medicine, Nishinomiya, , 2Department of
Internal Medicine, Chiba Cerebral and Cardiovascular Center, Ichihara,
3Hyogo College of Medicine Hospital, Nishinomiya, Japan.

Background and aims: Diabetic nephropathy (DN) is the leading cause
of end-stage renal disease (ESRD). A rapid decline in kidney function can
lead to renal failure in DN. Therefore, it is much important to prevent the
aggravation of DN as soon as possible. However, we do not know how
kidney function is changed in each stage of DN. We should investigate
and clarify the change of kidney function in DN in more detail for the
prevention of its development.
Materials and methods: We have collected the clinical data in patients
with DN from 17 hospitals in Japan. We focussed on the estimated glomer-
ular filtration rate (eGFR) and evaluated the change of eGFR during a year in
“Pursuance of retrospective eGFR study for strategic trial for the prevention
of progression of overt diabetic nephropathy, PRe-STOPPER” study. We
then analyzed the data in the interim report of “PRe-STOPPER” study
[n=10,630, age 66.4±13.5y, HbA1c 7.2±1.3%, duration of diabetes mellitus
9.8±9.0y and eGFR 67.0±24.7ml/min/1.73m2]. Annual eGFR decline
(ΔeGFRslope0-1y) was determined by linear regression analysis of eGFR
values in each subject. We investigated whetherΔeGFRslope0-1y was differ-
ent among each stages of eGFR0m [eGFR0m<15, 15≦eGFR0m<30,
30≦eGFR0m<45, 45≦eGFR0m<60, 60≦eGFR0m<75, 75≦eGFR0m<90 and
90≦eGFR0m] at the beginning of the study. The severe deterioration of kid-
ney function was defined asΔeGFRslope0-1y of -5.0 or below.
Results:ΔeGFRslope0-1y has significant correlation with the average HbA1c
during a year (HbA1cAve.) [r = -0.1, p<0.001] and it’s %CV (HbA1c%CV) [r
= -0.1, p<0.001] in all stage of eGFR0m.ΔeGFRslope0-1y in 75≦eGFR0mwas
significantly lower [p<0.01] than that in eGFR0m<75. The deterioration of
ΔeGFRslope0-1y has been gradually improved from 90≦eGFR0m to
45≦eGFR0m<60. However,ΔeGFRslope0-1y was getting worse in proportion
to eGFR0m in 15≦eGFR0m<45. In addition, %CV of ΔeGFRslope0-1y in
30≦eGFR0m<45 was particularly higher than that in the other eGFR0m.
Relative risk (RR.) for the severe deterioration of ΔeGFRslope0-1y was ob-
served at eGFR0m=25.9 [RR.=2.1, p<0.01] in 15≦eGFR0m<30. HbA1c0m,
HbA1cAve. and HbA1c%CV were significantly higher [p<0.001, p<0.05,
p<0.001, respectively] in the group whose ΔeGFRslope0-1y was severely
deteriorated [ΔeGFRslope0-1y <-5.0] in eGFR0m<60.
Conclusion: Deterioration of DN, annual eGFR decline in each kidney
stage was clarified from the interim report of “PRe-STOPPER” study. We
believe that we should take care the change of kidney function in DN with
eGFR0m<45 and 75≦eGFR0m, particularly 15≦eGFR0m<45. Annual eGFR
decline might be divided into 2 groups, “deterioration” and “no deteriora-
tion”, in 30≦eGFR0m<45 due to %CV of ΔeGFRslope0-1y was especially
higher in 30≦eGFR0m<45. Poor glycemic control was significantly related
to the deterioration of ΔeGFRslope0-1y. Therefore, we should perform the
better glycemic control for the patient with DNwhose eGFRwas above than
30.Maintainingmuch better level of blood glucosewasmuch important, and
it might prevent the development of DN and could reduce the risk of ESRD.
Disclosure:M. Miuchi: None.

1016
Urinary metabolomics predict response to spironolactone therapy in
patients with type 2 diabetes and hypertension
M.J. Pena1, P. Perco2, C. Oxlund3, I.A. Jacobsen3, T. Hankemeier4, M.
Lindhardt5, P. Rossing5, H.J.L. Heerspink1;
1University of Groningen, University Medical Center Groningen,
Netherlands, 2emergentec biodevelopment GmbH, Vienna, Austria,
3University of Southern Denmark, Odense, Denmark, 4Leiden
University, Netherlands, 5Steno Diabetes Center, Gentofte, Denmark.
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Background and aims: The mineralocorticoid blocker spironolactone
significantly reduces albuminuria (UACR) in patients with type 2 diabetes
mellitus, with a large variability in response between individuals. Finding
new biomarkers that predict the response in UACR to spironolactone may
tailor optimal therapy. We therefore tested whether an a priori defined set
of metabolites predicts UACR response to spironolactone.
Materials andmethods:Data and samples were used from a random-
ized placebo controlled double blind clinical trial. Patients with type
2 diabetes mellitus and resistant hypertension were randomly allo-
cated to spironolactone 25 to 50 mg/day (n=44) or placebo (n=44)
for 16 weeks, adjunct to renin-angiotensin-system inhibition. We
first conducted a systems medicine approach to select a priori 18
candidate metabolites (biogenic amines and organic acids) for
predicting response to spironolactone. The approach selects candi-
date metabolites by matching a diabetic kidney disease molecular
model with a spironolactone molecular model describing its mecha-
nism of action. We subsequently performed urinary metabolomics
by LC-MS to validate whether these candidate metabolites predicted
UACR response. Linear regression was used to develop a urine
metabolite score at baseline. The performance of this score for pre-
diction of UACR response was assessed by analysis of covariance.
Results: Spironolactone reduced UACR relative to placebo by -42%, but
with large variability (5th and 95th percentile -93 to +212). The baseline
urine metabolite score was inversely correlated with baseline UACR
(Pearson's r -0.30, p=0.004). The baseline urine metabolite score predict-
ed UACR response to spironolactone therapy (p=0.03 for interaction be-
tween the score and spironolactone). When analyzed by tertiles of the
score, placebo adjusted UACR reduction was only significant in the low-
est tertile (-62% (95%CI -82 to -23); p=0.012).
Conclusion: An a priori defined set of 18 urinary biogenic amines and
organic acids predicts UACR response to spironolactone therapy in type 2
diabetes mellitus. These findings suggest that this score can be used to
predict the albuminuria response to spironolactone in type 2 diabetes
mellitus.
Clinical Trial Registration Number: NCT01062763
Supported by: Novo Nordisk Foundation Grant number NNF14SA0003
Disclosure:M.J. Pena:Grants; Novo Nordisk Foundation Grant number
NNF14SA0003.

1017
Time to treatment intensification and its association with subsequent
microvascular outcomes among patients with type 2 diabetes
U. Desai1, N.Y. Kirson1, J. Kim2, K.K. Khunti3, S.B. King1, E.
Trieschman1, M. Hellstern1, P.R. Hunt4, J. Mukherjee5;
1Analysis Group, Inc., Boston, 2AstraZeneca, Gaithersburg, USA,
3University of Leicester, UK, 4Evidera, Lexington, 5Bristol-Myers
Squibb, Wallingford, USA.

Background and aims: Previous research has shown that earlier treat-
ment intensification among patients with Type 2 diabetes mellitus
(T2DM) and HbA1c levels ≥7% despite monotherapy is associated with
shorter time to subsequent glycemic control, which could potentially re-
sult in better long-term outcomes. This study assessed the association
between timing of treatment intensification and subsequent microvascular
outcomes among patients with T2DM in the UK.
Materials and methods: Patients aged 18-79 years diagnosed with
T2DM who used metformin (met) or sulfonylurea (SU) for ≥3 months
were selected using the UK Clinical Practice Research Datalink (1/2000 -
12/2014). The first record with HbA1c ≥7% after ≥3 months of met/SU
monotherapy was the index event. Intensification was defined as initiating
≥1 non-insulin antidiabetic medication in addition to met/SU after index.
The cohort was stratified into 4 groups based on time from index to
intensification: <6 months, 6 to <12 months, 12 to <24 months, and 24
to <36 months. Multivariate cox proportional hazard models were used to
compare the incidence of albuminuria, eGFR<60 mL/min/1.73m2,

doubling of serum creatinine, retinopathy, and neuropathy after intensifi-
cation between groups (<6 months as reference group). Models were
adjusted for the following covariates, assessed during 6 months prior to
index: age, gender, body mass index, HbA1c level, Charlson comorbidity
index, duration of monotherapy, use of antihypertensive, statins, or anti-
depressants, and serum creatinine levels prior to intensification.
Results:Of the 40,036 patients included in the sample (mean age: 61
years, ~57% male), 17% intensified <6 months after index, 9% in 6
to <12 months, 13% in 12 to <24 months, and 8% in 24 to <36
months. The mean HbA1c at index was 8.9 for the <6 months
group, 8.3 for 6 to <12 months group, 8.0 for 12 to <24 months
group, and 7.9 for the 24 to <36 group. The 24 to <36 months group
had the highest rates of the following complications (per 1000 per-
son-years): doubling of serum creatinine (7.7), retinopathy (55.8),
and neuropathy (14.7); however, the <6 months group had the
highest rate of incident albuminuria (94.9). After adjusting for dif-
ferences in patient characteristics, earlier intensification was associ-
ated with significantly lower risk of incident retinopathy but signif-
icantly higher risk of incident albuminuria (Table 1).
Conclusion: This study suggests mixed results on the association of
timing of intensification and incidence of microvascular complications
among T2DM patients. Future research should evaluate the potential role
of durability of response to intensification, in terms of glycemic control,
as an explanatory variable.

Supported by: BMS, AZ
Disclosure:U. Desai: Employment/Consultancy; I am an employee of
Analysis Group, Inc., a company that received research funding from
Bristol-Myers Squibb and AstraZeneca for this study.

1018
The healthcare costs and utilisation associated with diabetic nephrop-
athy in adult patients with type 2 diabetes in the US
H. Yang1, Z. Zhou1, J. Zhao1, A. Fang1, E. Wu1, P. Chaudhari2, R.
Seifeldin2;
1Analysis Group, Inc., Boston, 2Takeda Pharmaceuticals International,
Inc., Deerfield, USA.

Background and aims:Diabetic nephropathy (DN) is a progressive con-
dition affecting up to 40% of patients with type 2 diabetes mellitus
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(T2DM). Severity of DN is commonly assessed using urine albumin (UA)
levels, typically classified as microalbuminuria (MiA) or
macroalbuminuria (MaA). Although DN is the leading cause of kidney
failure worldwide, few studies have assessed the economic burden among
patients with varying DN severity. This study evaluated the real-world
healthcare resource utilization (HRU) and costs associated with MiA or
MaA among adult patients with T2DM in the US.
Materials and methods: Data were extracted from the Truven
MarketScan claims database between 2003 and 2014. Patients aged ≥18
years who had ≥2 T2DM diagnoses and ≥2 UA tests were categorized
into 3 study cohorts (normal, MiA, MaA) based on a randomly selected
UA test result (index date). Patient characteristics were assessed during
the year prior to the index date (baseline). All-cause HRU and associated
costs including inpatient (IP), emergency room (ER), outpatient (OP), and
other medical services were measured from the index date to the earliest
of 24 months post-index or the end of continuous enrollment (study pe-
riod) and summarized at the per-patient-per-year level. Incidence rate
ratios (IRRs) of HRU and cost differences were estimated using multivar-
iable generalized linear models adjusting for age, gender, region, and
insurance type at the index date. Costs were inflated to 2014 USD using
the medical care component of the Consumer Price Index.
Results: A total of 23,235 patients were classified into the normal
(n=18,409), MiA (n=3,863), and MaA (n=963) cohorts. At baseline,
MiA and MaA patients were slightly older (normal: 54; MiA: 55; MaA:
56 years) and more likely to be male (normal: 53%; MiA: 60%; MaA:
63%). During the study period, increasing disease severity was associated
with significantly increased use of healthcare resources, across IP (adjust-
ed IRR [aIRR]: MiA vs normal: 1.51 [95% confidence interval: 1.37-
1.65]; MaA vs MiA: 1.78 [1.50-2.09]; both p<0.01), ER (aIRR: MiA vs
normal: 1.29 [1.16-1.42]; MaA vs MiA: 1.25 [1.04-1.49]; both p<0.05),
OP (aIRR: MiA vs normal: 1.05 [1.02-1.08]; MaA vs MiA: 1.29 [1.20-
1.39]; both p<0.01), and other medical services visits (aIRR: MiA vs
normal: 1.29 [1.22-1.37]; MaA vs MiA: 1.61 [1.39-1.88]; both p<0.01).
Patients with MiA and MaA also incurred significantly higher total
healthcare costs compared to the normal cohort, with adjusted annual cost
differences of $3,506 and $12,565, respectively (Table 1; both p<0.01). IP
costs accounted for approximately 50% of the total cost differences.
Conclusion: Increasing severity of DN was associated with significantly
higher all-cause HRU and healthcare costs in adult patients with T2DM in
the US.

Supported by: Takeda Pharmaceuticals International, Inc.
Disclosure:H. Yang: Employment/Consultancy; Analysis Group, Inc.

1019
Influence of coexisting diabetes on arterial pressure control in pa-
tients in late period after kidney transplantation
P.Miarka1, D. Cieniawski1, M.Walus-Miarka2, E. Ignacak1, A. Prokop1,
M. Kuzniewski1, B. Idzior-Walus2, W. Sulowicz1;
1Department of Nephrology, Medical College, 2Department of Metabolic
Diseases, Medical College, Jagiellonian University, Poland, Krakow,
Poland.

Background and aims: Hypertension (HT) is the strongest, independent
risk factor of cardiovascular complications in patients with Chronic

Kidney Disease (CKD). Patients with diabetes (DM) are in greater risk
of cardiovascular diseases - including HT. Adequate blood pressure con-
trol is very important for the proper function of the graft and occurrence of
complications in patients after kidney transplantation (KTx). Aim:
Comparison of the prevalence of hypertension and its control in patients
after KTx in late period after surgery in dependence of coexisting
diabetes.
Materials andmethods: The study included 82 patients after renal trans-
plant - diabetes was diagnosed in 47 cases. At baseline, groups did not
differ in averages serum creatinine level and time after transplantation.
The follow-up period was 4 years, during this time patients were regularly
controlled on routine ambulatory check-ups. Combined end-point
consisted of returning to hemodialysis therapy and/or death of patient.
The value of blood pressure was taken as an average of the last 3 ambu-
latory measurements outpatient setting.
Results: Average time after KTx in the study group was 87.2 months.
Combined end-point during the follow-up period was observed in 16
patients. HTwas present in the vast majority of patients - 97.9% in group
with DM (group 1) and in 97.1% in group without DM (group 2) -
(X2=1.76; p=0.184). In 35 patients (42.7%), mean arterial blood pressure
from the last 3 visits (at the time of enrollment to the study) exceeds 140/
90 mmHg - 48.9% in the first group, 34.3% in the group 2. Patients with
DM were treated with larger number of antihypertensive drugs (3.06 vs.
2.69) and had higher systolic blood pressure (SBP) - (145.8 vs. 140.1), but
the differences were not significant (p=0.241 and p=0.253). Diastolic
blood pressure (DBP) values were similar in both groups (87.8 vs. 88.0
mmHg; p = 0.922). Patients with observed cumulative end-point, at base-
line were characterized by higher SBP (157.2 vs. 140.0; p=0.004), DBP
(92.5 vs. 86.7; p=0.049) and number of antihypertensive drugs (3.94 vs.
2.65; p<0.001). Among patients who completed a full follow-up period,
even after 4 years there was no significant difference between group 1 and
2 in the values of SBP, DBP, and the number of antihypertensive drugs.
However, patients with DM had still higher SBP (135.39 vs. 132.97; p =
0.541)and used more antihypertensive drugs (2.92 vs. 2.70; p = 0.570).
After four years of enrollment to the study blood pressure values exceed-
ing 140/90 mmHg were observed in 36.1% of patients in the group 1 and
in 20% of patients from group 2.
Conclusion: Patients after KTx with coexisting diabetes are characterized
by worse control of blond pressure and are treated with larger number of
antihypertensive drugs. The presence of higher blood pressure values is
connected with higher risk of complications in patients in late period after
KTx.
Disclosure:P. Miarka: None.
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Disease progression of diabetic nephropathy in adults with type 2
diabetes in the US
Z. Zhou1, H. Yang1, A. Fang1, J. Zhao1, E. Wu1, P. Chaudhari2, R.
Seifeldin2;
1Analysis Group, Inc., Boston, 2Takeda Pharmaceuticals International,
Inc., Deerfield, USA.

Background and aims: The severity of diabetic nephropathy (DN), a
significant complication of type 2 diabetes mellitus (T2DM), is common-
ly classified by urine albumin (UA) levels as microalbuminuria (MiA) or
macroalbuminuria (MaA). This study quantified the risk of disease pro-
gression associated with MiA and MaA among US adults with T2DM.
Materials and methods: Adults (age 18+) with T2DM and ≥2 UA tests
were identified in Truven MarketScan claims databases (2003-2014).
Patients were categorized into 3 study groups (normal, MiA, MaA) based
on a randomly selected UA test result (index) and were required to be
without end stage renal disease during the year before index (baseline).
Patient characteristics were assessed during baseline. Times to disease
progression, dialysis/hemodialysis, and renal transplantation were
assessed from index to the earliest inpatient mortality or the end of con-
tinuous enrollment or data availability. Disease progression was defined
as an event indicating a more severe stage of DN compared to index
severity. Outcomes between groups were compared using Cox propor-
tional hazard models adjusting for age, gender, region, and insurance type
at index.
Results: 18,409 normal, 3,863MiA, and 963MaA patients were included
in this study. The median follow-up time was approximately 2 years
across cohorts. MiA and MaA patients were older and had a higher pro-
portion of males. The MaA cohort had a significantly higher risk of
progression compared to the normal and MiA cohorts (adjusted hazard
ratio [aHR]: MaA vs normal: 1.44 [95% confidence interval: 1.21-1.72];
MaA vs MiA: 1.31 [1.08-1.60]; both p<0.01). Risk of requiring dialysis/
hemodialysis increased significantly with disease severity (aHR: MiA vs
normal: 4.23 [2.45-7.30]; MaAvs MiA: 9.49 [5.87-15.36]; both p<0.01).
Five-year renal transplantation rates were 0%, <1%, and 2% in the nor-
mal, MiA, and MaA cohorts, respectively.
Conclusion: Increasing severity of DN was associated with a significant-
ly higher risk of disease progression or requiring dialysis/hemodialysis in
adult patients with T2DM.
Supported by: Takeda Pharmaceuticals International, Inc
Disclosure:Z. Zhou: Employment/Consultancy; Analysis Group.

1021
The natural history of diabetes nephropathy in Korea: a Korean
National Diabetes Programme prospective cohort study
J. Jeon1, J.-D. Lee2, S. Lee3, H. Kim1, K. Chun4, T. Kim5, D. Kim1, S.
Han1, Y. Kim6, J.Woo6, K. Ahn6, Y. Park7,M. Nam8, S. Baik9, K.-W. Lee1;
1Endocrinology and Metabolism, Ajou University School of Medicine,
Suwon, 2Office of Biostatistics, Ajou University School of Medicine,
Suwon, 3Department of Medicare Administration, Backseok Arts
University, Seoul, 4Department of Preventive Medicine and Public
Health, Ajou University School of Medicine, Suwon, 5Division of
Endocrine and Metabolism, Department of Internal Medicine, Seoul
Medical Center, 6Department of Internal Medicine, Kyung Hee
University College of Medicine, 7Department of Internal Medicine,
Hanyang University College of Medicine, Seoul, 8Department of
Internal Medicine, Inha University College of Medicine, Incheon,
9Department of Internal Medicine, Korea University College of
Medicine, Seoul, Republic of Korea

Background and aims: Stage-to-stage progression in Korean patients
with type 2 diabetes has not been previously evaluated. Therefore, we
investigated the natural history of DM nephropathy in Koreans with type
2 diabetes.
Materials and methods: The Korean National Diabetes Program
(KNDP) is a prospective, multicenter observational cohort study
on type 2 diabetic patients in Korea. The study commenced in
May 2006 and follow-up continued until March 2014. Of all sub-
jects who underwent assessment of diabetic complications in five
centers, we analyzed data on 1,472 for whom urine albumin levels
and glomerular filtration rates were available. Diabetic nephropa-
thy was classified into five stages: normal, microalbuminuria,
macroalbuminuria, chronic kidney disease (CKD), and end-stage
renal disease (ESRD). We calculated the annual stage-to-stage
transition rates.
Results: The median duration of diabetes was 5.6 years and the median
follow-up time was 67 months. At baseline, the mean fasting glucose and
HbA1c levels were 144 ± 53 mg/dL and 7.7 ± 1.7%, respectively. Of all
patients, 342 (27%) had diabetic retinopathy and 6% and 5.5% had cardio-
vascular and cerebrovascular disease, respectively. The annual rates of direct
transition from an absence of nephropathy to microalbuminuria,
macroalbuminuria, and CKD were 4.83% (4.26-5.44%), 0.53% (0.36-
0.74%), and 1.07% (0.83-1.36%), respectively. The respective annual rates
of direct progression from microalbuminuria to macroalbuminuria or CKD
were 2.67% (1.85-3.73%) and 2.24% (1.51-3.20%). Patients with
macroalbuminuria developed CKD at an annual rate of 5.51% (3.27-
8.71%), and 2.22% (1.18-3.79%) of CKD patients progressed annually to
ESRD.
Conclusion: The annual nephropathic stage-to-stage transition rates in
Korean patients with type 2 diabetes were higher than those noted in other
ethnic groups. Early diagnosis and appropriate management of Korean
patients with type 2 diabetes is thus particularly important to prevent
development of microvascular diabetic complications.
Disclosure: J. Jeon: None.

1022
Diabetes and risk of incident chronic kidney disease in women com-
pared with men: a systematic review and meta-analysis
Y. Shen, R. Cai, J. Sun, X. Dong, R. Huang, S. Tian, S. Wang;
Affiliated Zhongda Hospital of Southeast University, Nanjing, China.

Background and aims:DiabetesMellitus (DM) is a strong risk factor for
chronic kidney disease (CKD) and it remains unclear whether sex differ-
ences exist in incidence of CKD among diabetic patients. This study was
conducted to evaluate the relative effect of diabetes on the risk of CKD in
women compared with men.
Materials and methods: We systematically searched Embase, PubMed
and the Cochrane Library up to October 2015 for sex-specific relationship
of DM and risk of CKD. We generated pooled estimates across studies
using random-effects meta-analysis after log transformation with inverse
variance weighting.
Results: Ten studies with data for over five million participants were
included. The pooled adjusted risk ratio of CKD associated with DM
was 3.34 (95% CI 2.27, 4.93) in women and 2.84 (95% CI 1.73, 4.68)
in men. The data showed no differences in diabetes-related CKD risk
between the sexes (pooled adjusted relative risk ratio was 1.14 [95% CI
0.97, 1.34]) excepted for end-stage renal disease (ESRD)— the pooled
adjusted relative risk ratio was 1.38 (95% CI 1.22, 1.55, P =0.114,
I2=38.1%).
Conclusion: There was no evidence of a sex difference in the asso-
ciation between DM and CKD. However, the excess risk for ESRD
was higher in women with diabetes than in men, from which we
assume that women could accelerate the disease progression.
Further studies are needed to support this idea and elucidate the
underlying mechanisms.
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1023
The impact of hyperuricaemia onmortality and renal outcome across
different chronic kidney disease stages
T.-Y. Yu1, M.-J. Wu2, S.-F. Tsai2, W.-H. Sheu1, I.-T. Lee1, S.-Y. Lin1, C.-
L. Lee1;
1Endocrinology and Metabolism Division, 2Nephrology Division,
Taichung Veterans General Hospital, Taichung, Taiwan.

Background and aims: Studies on the relationships between hyper-
uricemia and mortality or renal replacement therapies (RRT) have
yielded inconsistent results. Our study aimed to examine the asso-
ciation between hyperuricemia and subsequent mortality and renal
outcomes in patients with different stages of chronic kidney disease
(CKD).
Materials and methods: In this retrospective observational cohort
study, 4,381 patients with CKD stage 3, 4, and 5, with or without
DM, were enrolled from 2007/01/01 to 2014/12/31 in a medical
center in central Taiwan. They were categorized into three groups
(CKD 3, CKD 4, CKD 5) according to baseline eGFR. In each
group, patients were further divided into two subgroups by baseline
mean uric acid (UA) levels > 7mg/dL or < 7mg/dL. Mortality and
renal outcomes indicated by RRT were analyzed by the Cox propor-
tional hazards models.
Results: During a median follow-up period of 2.5 years, there were 356
deaths (8.1%) and 932 patients receiving RRT (21.3%). The risks of
mortality and receiving RRT in CKD stage 3 normouricemic subgroup
(CKD 3, UA <7mg/dL) were set as references. Multivariate adjusted
hazard ratio (HR) of mortality for each subgroup was 1.18 (CI 0.79-
1.76, CKD 3, UA ≧7 mg/dL), 1.53 (CI 0.92-2.53, CKD 4, UA <7mg/
dL), 2.42 (CI 1.63-3.59, CKD 4, UA≧7mg/dL), 1.04 (CI 0.43-2.49, CKD
5, UA <7mg/dL), and 2.46 (CI 1.58-3.83, CKD 5, UA≧7 mg/dL). And
the corresponding HR of receiving RRTwas 1.27 (CI 0.78-2.08), 4.11 (CI
2.50- 6.76), 5.68 (CI 3.67-8.80), 21.54 (CI 13.56- 34.22), and 32.38 (CI
21.18-49.50), respectively.
Conclusion:Our study showed that mortality did not increase significant-
ly across CKD stage 3 to 5 in subjects with UA less than 7 mg/dL, but did
increase significantly in subjects with UA greater or equal to 7mg/dL in
stage 4 and 5. In addition, hyperuricemic subgroups in CKD stage 4 and 5
were associated with significantly higher RRT risks.
Disclosure:T. Yu: None.

1024
Plasma copeptin in children and adolescents with type 1 diabetes in
comparison to healthy controls
R. Schiel1, T. Perenthaler1, A. Steveling2, G. Stein3;
1Department of Diabetes and Metabolic Diseases, MEDIGREIF
Inselklinik Heringsdorf GmbH, Ostseebad Heringsdorf, 2Internal
Medicine A, University of Greifswald, 3Department of Internal
Medicine, Nephrology, University of Jena, Germany.

Background and aims: In a cohort of children and adolescents with type 1
diabetes mellitus the trial tested the hypothesis that copeptin levels are as-
sociated with kidney function, biometrical data and quality of diabetes
control.
Materials and methods: A total of 141 subjects were recruited to partic-
ipate in the trial: 80 patients with type 1 diabetes [13.0±3.4 years, HbA1c
7.85±1.42%] and 61 healthy controls [12.4±2.8 years]. Clinical and socio-
economic data were assessed. A sandwich immunoassay (B.R.A.H.M.S.
GmbH/Thermo Fisher Scientific, Hennigsdorf/Berlin, Germany) was
used for measuring plasma copeptin levels.
Results: The mean concentration of copeptin in the diabetic patients was
4.75±3.46 pmol/l. There was a strong inverse correlation between copeptin
and GFR (r=-0.86, p=0.021), as well as with total cholesterol (r=-0.23,
p=0.041), LDL-cholesterol (r=-0.24, p=0.036), but not with serum creati-
nine, albuminuria, HbA1c, blood glucose, MAGE, CRP, systolic or diastol-
ic blood pressure or age, diabetes duration, weight, height and BMI.
Comparing patients with a diabetes duration of ≥7 years (n=45) with those
with a diabetes duration <7 years (n=35), patients with a longer duration of
diabetes had higher copeptin levels (5.24±2.26 vs 4.13±2.86, p=0.045).
Performing multivariate analyses only GFR could be identified as a param-
eter associated with copeptin (R-square=0.05, ß=-0.23, p=0.032). In the
healthy controls mean copeptin concentration was 5.56±3.15 pmol/l. The
copeptin concentration and GFRwere inversely correlated as well (r=-0.61,
p=0.034). However, other correlation andmultivariate analyses revealed no
further significant results. Comparing patients with type 1 diabetes mellitus
with the healthy controls, the diabetes patients revealed no significant dif-
ference with respect to copeptin (p=0.24), serum creatinine (49.8±11.9 vs
50.4±11.0 μmol/l, p=0.53) or GFR (102.4 ± 23.3 vs 104.5 ± 19.1ml/min,
p=0.47). On the other hand, patients with type 1 diabetes had lower con-
centrations of CRP (1.66±3.91 vs 3.21±3.04 μg/ml, p=0,013), triglycerides
(0.88±0.53 vs 1.13±0.60 mmol/l, p=0.010), and a lower ratio of LDL-/
HLD-cholesterol (1.73±0.69 vs 2.32±0.80, p<0.001), as well as lower body
weight (51.3±18.0 vs 60.3±15.7 kg, p=0.002) and BMI (19.7±3.8 vs 23.2
±2.9 kg/m2, p<0.001). In contrast to the controls, the diabetes patients had
higher blood glucose levels at the time of examination (8.2±3.8 vs 4.7±0.5
mmol/l, p<0.001), higher HDL-cholesterol levels (1.59±0.34 vs 1.26±0.24
mmol/l, p<0.001), as well as higher education and higher educational levels
of the mothers.
Conclusion: The present trial revealed a clear association between GFR
and copeptin in children and adolescents with type 1 diabetes mellitus.
Hence similarly to adults as well as healthy subjects, copeptin can be
considered amarker of renal function. Results from this study also suggest
that levels of copeptin may not only be related to stress, behavioral and
lifestyle factors but potentially to inflammatory activity and the lipid
profile as well.
Disclosure:R. Schiel: None.

1025
Secondary hyperparathyroidism and osteopenic syndrome in pa-
tients with diabetes type 1 and type 2 and chronic kidney disease
N. Alikhanova, M.A. Aykhodjaeva, N.S. Nazarova;
RSSPMCE, Tashkent, Uzbekistan.

Background and aims: Study features of calcium-phosphorus metabolism
and osteoporosis in secondary hyperparathyroidism in patients suffering
from type 1 and type 2 DM with chronic kidney disease at stages 3 and 4.
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Materials and methods: 402 patients with DM type 1 and type 2 were
observed and CKD stages 3 and 4, the study was carried out at
RSSPMCE, diabetic nephropathy department. Serum Ca, P, alkaline
phosphatase levels and radio immune analysis (RIA) was used to deter-
mine level of a parathormone (PTG) in plasma. Bone mineral density was
examined with two photonic R-densitometry. According to clinical guide-
lines on diagnosing osteoporosis and osteopenia, the conclusions were
made based on the values of T-criterion - number of standard deviations
(SD) from age norm: rate -2,5 SD or less was regarded as osteoporosis, T-
score > -2.5 SD but ≤ - 1,0 SD was defined as osteopenia and T-score <-
1,0 SD was accepted as normal.
Results: Among the 402 patients with diabetes type 1 and type 2 70
patients had GFR below 65 ml/min, which comprised 17.4% of total.
Of these, SHPT (secondary hyperparathyroidism) was diagnosed in 30
patients, which comprised 42.8% of cases. The frequency of SHPT
among patients with type 1 diabetes comprised 4.3% (n = 3) and in
patients with type 2 diabetes - 38.6% (n = 27). Mean concentration of
parathormone (PTH) comprised 82.7 pg/ml, total Ca - 1.9 mmol/L and P -
1.8 mmol/L. Alkaline phosphatase values ranged between 135 - 846 U/L
and was 328 U/L on average. Study of gender prevalence of SHPT
showed that this pathology was more common in women (53.3%) com-
pared to men (46.6%), but there was no significant differences among
them. In addition, we studied the prevalence of disorders of bone mineral
density (DBMD) in the form of osteopenia and osteoporosis in patients
with SHPT. DBMDwas present in 100%of cases. Examined data showed
that osteopenia occurrence was 66.6% (n = 20) and osteoporosis - 33.3%
(n = 10). There was no significant difference in the frequency of
osteopenia by gender (55.5% ± 5.7 and 44.5% ± 5.2, in men and women,
accordingly). At the same time, the frequency of osteoporosis was signif-
icantly higher amongwomen than amongmen (70% ± 5.3 and 30% ± 3.4,
accordingly).
Conclusion: 1. Secondary hyperparathyroidism was diagnosed al-
most in every fifth patient with diabetes, whose GFR was less than
65 ml/min. 2. Secondary hyperparathyroidism leads to disturbance
of bone mineral density in either form - osteopenia or osteoporosis
in 100% of patients with. 3. The average values of calcium-
phosphorus metabolism, such as alkaline phosphatase, calcium and
phosphorus were beyond the normal ranges.
Clinical Trial Registration Number: 15.12.2
Disclosure:N. Alikhanova: None.

1026
Long-term incidence of microvascular events in relation to incident
type 2 diabetes in obese patients with prediabetes treated by bariatric
surgery or usual care
P.-A. Svensson1, M. Taube1, L.M.S. Carlsson1, K. Sjöholm1, B.
Carlsson2, M. Peltonen3;
1Department of Molecular and Clinical Medicine, Institute of Medicine,
Gothenburg, 2Innovative Medicines and Early Development Biotech
Unit, AstraZeneca, Mölndal, Sweden, 3Chronic Disease Prevention
Unit, National Institute for Health and Welfare, Helsinki, Finland.

Background and aims: Many obese patients with prediabetes develop
diabetes but we have previously shown that the risk of diabetes is mark-
edly reduced by bariatric surgery. To extend these findings, our aimwas to
examine if bariatric surgery also prevents long-term (up to 26 years)
microvascular diabetes complications in patients with prediabetes in the
Swedish Obese Subjects (SOS) study, and if the prevention of complica-
tions is more pronounced in patients who do not develop diabetes.
Materials and methods: Microvascular events (retinopathy, nephropathy
and neuropathy) in SOS study participants with baseline prediabetes (im-
paired fasting glucose), treated by bariatric surgery (n=301) or usual care
(n=290) were traced in nationwide registers.Median follow upwas 19 years.
Results: Bariatric surgery was associated with reduced incidence of mi-
crovascular events [incidence rate 3.9 and 18.7 per 1000 person years in

the surgery and control groups, respectively; HR=0.19 (0.12-0.31),
p<0.001]. At or before the 15-year examination, the fraction of patients
with prediabetes who developed diabetes was 15.6% in the surgery group
and 54.5% in the control group. Those with incident diabetes had higher
incidence of microvascular events compared to those who had not devel-
oped diabetes (9.3 vs. 2.9 per 1000 person years, respectively; p=0.009 in
the surgery group and 22.6 vs. 14.0 per 1000 person years, respectively;
p=0.028 in the control group). Bariatric surgery was associated with re-
duced incidence of microvascular events both in prediabetics that devel-
oped diabetes (HR=0.36; p=0.007) and in those who did not (HR=0.20;
p<0.001).
Conclusion: We conclude that bariatric surgery reduces the long-term
incidence of microvascular disease in obese patients with prediabetes.
Clinical Trial Registration Number: NCT01479452
Supported by: Swedish research council, National Institute of Health
(NIH), ALF-grants, D
Disclosure:P. Svensson: None.
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Predictive biomarkers for chronic kidney disease in diabetes
Z. Zuraeva, O. Mikhaleva, O. Vikulova, A. Ilyin, M. Shamkhalova, M.
Shestakova, I. Dedov;
Endocrinology Research Centre, Moscow, Russian Federation.

Background and aims: Microalbuminuria is not precise predictor for
early stage of chronic kidney disease (CKD) in diabetes that emphasizes
the need for more specific predictive markers. In order to define the utility
of reliable early biomarkers we examined a panel of plazma (kidney
injury molecule type 1(KIM-1), neutrophil gelatinase-associated lipocalin
(NGAL), osteopontin, cystatin C) and urinary (collagen type IV, nephrin,
podocin, uromodulin, NGAL, KIM-1) peptides.
Materials and methods: We examined 160 patients with type 1 (T1,
n=80) and type 2 (T2, n=80) DM and healthy controls (20 and 15,
matched for age). DM patients divided into 3 subgroups based on albumin
excretion rate (AER) in the morning urine spot with normo- (NA, n1),
micro- (MAU, n2) and macroalbuminuria (MA, n3). Biomarkers were
measured by enzyme-linked immunosorbent assay ELISA in the morning
urine and fasting plasma; AER assessed by immunoturbodimetry assay;
glomerular filtration rate (eGFR) estimated by standard CKD-EPI formu-
la. Statistical analyses performed by STATISTICA 8.0. Differences tested
by one-way analyses of variance ANOVA Kruskal-Wallis H test, correla-
tions were analyzed using Spearman correlation coefficients. Statistical
significance accepted at p<0.05.
Results: Clinical characteristic of DM patients presented in a table below.
Significant differences of biomarkers between healthy controls and DM
subgroups were found in podocin which increased prior to MAU in T1
[T1: 0.08/0,2/0,6/0,08, p<0,05; T2: 0.2/0,19/0,59/0,08, p<0.05];
uromodulin decrease starting at NA stage [T1: 3282/1868/2574/1298,
p<0.05; T2: 2108/1642/1487/1477, p<0.05]; collagen increased progres-
sively due to CKD progression in both T1: 3,4/3,8/6,08/8,6; p<0,05 and
T2: 1,4/1,78/1,7/3,86, p<0.05. Significant increase of plazma markers
observed prior to MAU in T1: cystatin C [632;1031;1022;2391;
p<0,05] and osteopontin [59;107;90;153, p<0.05], in T2: KIM-1 [144/
163/287/498, p<0.05] and NGAL [24/24/36/44, p<0.05] that increased
progressively according to CKD. There were positive correlations of col-
lagen with AER (r=0,48;p=0,05) and serum creatinine (r=0,51;p=0,05),
podocin with serum creatinine (r= 0,36, p=0,05) and eGFR (r=-0,28,
p=0,05); uromodulin with eGFR (r=0,39, p=0,05) in T1, for plazma
markers: osteopontin with serum creatinine (r=0,35, p=0,05), cystatin C
with serum creatinine and eGFR (r=0,47, p=0,05; r= -0,49, p=0,05, re-
spectively). While in T2 podocin correlated with AER (r=0,25, p=0,05),
uromodulin with serum creatinine (r= - 0,33, p=0,05).
Conclusion: Our findings of biomarkers changes prior to MAU,
progressed due to CKD stage and correlated with eGFR and AER let to
suppose urinary podocin and uromodulin, plazma (osteopontin, cystatin
C, KIM-1, NGAL) as promising and simple markers for the preclinical
diagnostics of diabetic kidney injury alone or in addition to classical
singes of CKD.

Disclosure:Z. Zuraeva: None.

1028
Association between the serum adipocyte fatty acid binding protein
levels andmicroalbuminuria in aChinese hyperglycaemic population
X. Hu, X. Ma, Y. Luo, Y. Xu, Q. Xiong, X. Pan, Y. Bao, W. Jia;
Department of Endocrinology and Metabolism, Shanghai Jiao Tong
University Affiliated Sixth People’s Hospital, China.

Background and aims:Microalbuminuria predisposes patients with type
2 diabetes mellitus (T2DM) to developing micro- and macrovascular
complications. Adipocyte fatty acid binding protein (A-FABP) was sug-
gested as a serum biomarker for albuminuria in diabetes patients. The
present study aimed to investigate the relationship between serum A-
FABP levels and microalbuminuria in a hyperglycemic population.
Materials and methods: Serum A-FABP levels were measured by sand-
wich enzyme-linked immunosorbent assay. Microalbuminuria was de-
fined as a urinary albumin to creatinine ratio (UACR) between 30-300
mg/g.
Results: A total of 939 subjects, including 436 men and 503 women,
were enrolled in the study. Subjects with microalbuminuria had higher
serum levels of A-FABP than those without microalbuminuria, and this
results was observed for men with impaired glucose regulation (IGR),
men with newly-diagnosed T2DM, women with IGR, or women with
newly-diagnosed T2DM (all P < 0.05, figure 1). Spearman correlation
analyses revealed that serum A-FABP levels were positively associated
with the UACR in both men and women (P = 0.005 and P < 0.001,
respectively). Multiple stepwise regression analysis identified serum A-
FABP levels as an independent and positive factor associated with UACR
in both men (standardized β = 0.256, P < 0.001) and women (standard-
ized β = 0.155, P = 0.001). The independent and positive relationship
between serum A-FABP levels and the UACR remained significant in
each subgroup (all P < 0.01).
Conclusion: In hyperglycemic population, increased serum A-FABP
levels contributed to the presence of microalbuminuria. The serum A-
FABP levels were independently and positively associated with the
UACR.'
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Supported by: 973 Program of China; Grant from Shanghai HFPC;
Project of NSFC
Disclosure:X. Hu: None.

1029
Dramatically elevated pancreatic stone protein/regenerating protein
(PSP/reg) in diabetic nephropathy
M.M. Zhi1, J.Y. Yang1, X.Y. Zhu1, R. Graf2, L. Li1;
1Department of Endocrinology, Zhongda Hospital of Southeast
Universi ty, Nanjing, China, 2Department of Visceral and
Transplantation Surgery, University Hospital of Zurich, Switzerland.

Background and aims: This study aims to investigate the predictive
value of serum PSP/reg for diabetic nephropathy (DN).
Materials and methods:A total of 138 participants were enrolled in this
study. All the participants were screened from healthy people, inpatients
and outpatients at our university hospital from February 2011 to February
2012. The subjects were divided into four groups, including healthy con-
trol (Group A: n=50; 26males, 24 females; age range 54 ± 9 years), newly
diagnosed T2DM (Group B: n=36; 21males, 15 females; age range 56 ± 8
years), long-term T2DM without complications (Group C: n = 25, 15
males, 10 females; age range 55 ± 8 years), and long-termT2DM with
DN (GroupB: n=27; 13males, 14 females; age range 55 ± 11 years). PSP/
reg serum values were measured by a newly developed enzyme-linked
immunosorbent assay (ELISA). Data in multiple groups were compared
with one-way analysis of variance (ANOVA). Sperman’s and Pearson’s
correlation analysis were used to detect the correlation between PSP/reg
and clinical index, and receiver operating characteristic (ROC) curve was
ploted to assess diagnostic efficiency of PSP/reg.
Results: There was no significant difference in age, sex and body mass
index among different groups (P > 0.05). However, significant variations
were observed in fasting plasma glucose (FPG), 2-h plasma glucose
(2hPG), hemoglobin A1c (HbA1c), PSP/reg, glomerular filtration rate
(GFR) and creatinine clearance (Ccr) (P < 0.05). Compared with PSP/
reg in groupA (14.21 ± 3.33ng/mL), B (18.13 ± 6.80ng/mL) and C (23.58
± 7.19ng/mL), PSP/reg level in group D (56.92 ± 21.39 ng/mL) was
significantly increased (P < 0.01). PSP/reg levels were positively corre-
lated with systolic pressure (r = 0.136, P < 0.01), FPG (r = 0.215, P <
0.01), 2hPG (r = 0.198, P < 0.01) and HbA1c (r = 0.382, P < 0.01), while
negatively correlated with GFR (r = -0.533, P < 0.01) and Ccr (r = -0.421,
P < 0.01). In the ROC analysis, the area under the curve of PSP/reg for
presence of DN was 0.902 [95% CI (0.737, 0.737)]. The valuable thresh-
old for predicting incidence of DNwas 32 ng/ml. The sensitivity was 69%

and specificity 93% (positive likelihood ratio: 2.09, negative likelihood
ratio: 0.73).
Conclusion: PSP/reg was up-regulated in T2DM patients, and dramati-
cally elevated in DN patients in particular. Therefore, PSP/reg might be
useful as an assistive biomarker for early diagnosis of DN.
Supported by: NSFC
Disclosure:M.M. Zhi: None.

1030
The lysosomal protease cathepsin L as a potential link between blood
glucose levels and albuminuria in type 2 diabetic patients
S. Brings1,2, T. Fleming1, W. Mier2, S. Kopf1, P. Nawroth1;
1Medizinische Klinik 1 und Klinische Chemie, 2Radiologische Klinik
und Poliklinik Abteilung Nuklearmedizin, Universitätsklinikum
Heidelberg, Germany.

Background and aims:A link between altered lysosomal degradation in
the kidney and albuminuria in diabetes has been established previously.
The lysosomal protease Cathepsin L (CTSL) is the strongest cysteine
protease and can be induced by AGE-protein adducts, thus reducing their
toxicity. AGEs are elevated in diabetes and elevated levels of CTSL could
be a way to deal with an increased load of AGEmodified proteins. In line
with this observation an increased modification of kidney collagen with
AGEs paralleled by a decreased digestibility of collagen is associatedwith
and correlates strongly with an increased expression of CTSL in diabetic
rat kidneys. Aim of the current study was to determine whether CTSL
shows changes indicative of such adaptive mechanisms in type 2 diabetic
patients. To achieve this we determined whether CTSL levels in urine
correlate with clinical parameters of diabetes and diabetic nephropathy
like fasting glucose levels and albumin creatinine ratio.
Materials and methods: Blood and Urine from type 2 diabetic patients
was analysed for the following clinical chemistry parameters: fasting
glucose level, HbA1c, high sensitive C-reactive protein (hsCRP), albumin
creatinine ratio (ACR) and glomerular filtration rate (GFR). Urine from
patients was analysed for CTSL content by isotopic dilution LC MS/MS
after trypsin digestion of precipitated urinary protein. The proteotypic
CTSL peptide (CTSL238-260) was detected with good sensitivity and
linearity at a range from 0-250 fmol (r2=0.9987; limit of quantitation of
1 fmol).
Results: Clinical chemistry parameters and CTSL urine levels were
analysed for correlations. Both ACR and hsCRP values were log
transformed prior to analysis. HbA1c and fasting glucose level
displayed a strong positive correlation (r2=0.352, p<0.0001). Weaker
positive correlations were found for hsCRP and ACR (r2=0.035,
p=0.030) while an inverse correlation was present between ACR
and GFR (r2=0.043, p=0.016). A very weak positive correlation be-
tween fasting glucose levels and GFR was present (r2=0.016,
p=0.030). CTSL levels in urine displayed a very strong positive
correlation with fasting glucose levels (r2=0.500, p=0.016) and a
strong positive correlation with ACR (r2=0.395, p=0.052).
Interestingly correlations between CTSL and fasting glucose levels
were stronger than those between HbA1c and fasting glucose levels
(r2=0.500 vs. r2=0.352). No other correlations were detected.
Conclusion: Here, we show that in urine from type 2 diabetic patients
high CTSL levels correlate with a higher fasting glucose level and an
increased ACR. This could be indicative of an adaptive response in dia-
betic patients to increase proteolytic capacity to deal with increased pro-
teolytic demand due to a higher number of modified proteins. In order to
determine whether the higher urine levels of CTSL are reflective of higher
CTSL levels in diabetic kidneys the next steps are to determine CTSL
levels in kidney biopsies of diabetic patients. Correlations of clinical
parameters in particular between HbA1c and fasting glucose levels are
similar to previous reports.
Supported by: DFG (SFB1118), Dietmar Hopp Stiftung, DZD
Disclosure:S. Brings: None.
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Change in urinary angiotensinogen excretion and progression of di-
abetic kidney disease
Y. Yi1, E. Kim2, M. Lee2, S. Kim2, J. Kim2, Y. Jeon2, B. Kim2, I. Kim2,
M. Shin3, C. Lee4, Y. Kim5;
1Busan Veterans Hospital, 2Department of Internal Medicine,
3Department of Rehabilitation Medicine, Pusan National University
Hospital, 4Busan St. Marys Hospital, 5Kim Yong Ki Internal Medicine
Clinic, Busan, Republic of Korea.

Background and aims: Urinary angiotensinogen (AGT) was identified
as a possible specific biomarker of intrarenal RAS status in diabetes
mellitus. This study was designed to determine that the change in urinary
AGT excretion was associated with the change in renal function in pa-
tients with early diabetic kidney disease (DKD) in type 2 diabetes.
Materials and methods:Urinary AGT levels were measured in 118 type
2 diabetic patients with estimated glomerular filtration rate (eGFR) ≥ 60
mL/min/1.73m2 without the use of RAS blockers at baseline. A total 91
patients were followed up for 35 months (range, 10-52 months). Urinary
AGT was normalized to urinary creatinine. The change in urinary AGT
(AGT1-AGT0) was calculated by urinary AGT at one year later (AGT1)
minus urinary AGT at baseline (AGT0).
Results: The change in urinary AGT levels (AGT1-AGT0) significantly
correlated with the annual rates of eGFR decline (r = 0.335, p = 0.001).
AGT1 levels of thirty seven patients decreased compared with their
AGT0 levels (AGTDec group) andAGT1 levels increased comparedwith
AGT0 levels in 54 patients (AGTInc group). During follow-up, average
annual rate of eGFR decline was higher in the AGTInc group than
AGTDec group (AGTInc group = 4.98 ± 11.08 ; AGTDec group = 0.22
± 11.12 mL/min/1.73 m2 per year, p = 0.047). The difference remained
significantly after adjusting clinical factors (p = 0.002 by anaylsis in
covariance). In the AGTInc group, the change in urinary AGT levels also
significantly correlated with annual rates of eGFR decline after adjusting
for all clinical variables (β = 0.315, p = 0.019). In the AGTDec group, the
correlation was disappeared(β = 0.212, p = 0.207).
Conclusion: The increased change in urinary AGT levels correlated with
rapid decline in eGFR in patients with early DKD in type 2 diabetes.
Disclosure:Y. Yi: None.

1032
The relationship of fetuin-a with cardiac disease andmarkers of min-
eral and bone metabolism in type 1 diabetes patients
M. Arutyunova, A. Glazynova, I. Klephortova, N. Trubicina, O.
Manchenko, I. Ulyanova, A. Ilyin, M. Shamkhalova, M. Shestakova;
Endocrinology Research Centre, Moscow, Russian Federation.

Background and aims: To estimate the effect of fetuin-A on the cardio-
vascular system (CVS), and its relationship with markers of mineral and
bone metabolism in patients with a long history of type 1 diabetes (T1D).
Materials and methods:We investigated 80 patients with a long history
type 1 diabetes (more than 20 years) and CKD on the different stages. We
have estimated anthropometric parameters, clinical and biochemical
blood tests, determination of urinary albumin excretion, markers of min-
eral and bone metabolism (calcium, phosphorus, parathyroid hormone,
vitamin D, fibroblast growth factor 23 (FGF 23), inhibitor of vascular
calcification - fetuin-a, factors of cardiac diseases (atrial natriuretic protein
(NT pro-BNP), matrix metalloproteinase-9 (MMP-9)). All patients
underwent ambulatory blood pressure monitoring, echocardiography,
made a multi spiral computed tomography of heart with Agatston index
definition.
Results:We identified a negative correlation between the level of fetuin-
A and the age of patients (r = -0,366; p 0,05), duration of diabetes; (r = -
0,332; p 0,05), diastolic blood pressure (r = -0,331; r 0,05), interventric-
ular septum (r = -0,28; r 0,05) and rear wall left ventricular (r = -0,25;
r 0,05), left ventricular myocardial mass (LVM) (r = -0,370; r 0,05), LV

myocardial mass index (LVMI) (r = - 0.381; r 0,05), Agatston index (r = -
0,642; r 0,05) andMMP-9 (r = -0,433; r 0,05). Revealed the existence of a
direct relationship fetuin-Awith FGF-23 (r = 0,594; r 0,05).
Conclusion:We determined the inhibitory effect of fetuin-A on develop-
ment of vascular calcification and LV remodeling in patients with type 1
diabetes. FGF-23 potentiating effect on fetuin-a production by osteocytes
was confirmed.
Disclosure:M. Arutyunova: None.

1033
The carnosine metabolism of the human kidney under diabetes
T. Weigand1, F. Pfister2, S. Dodel2, B. Singler1, K. Klingbeil1, C.P.
Schmitt3, V. Peters1;
1Division of Metabolic Diseases, University of Heidelberg, 2University
Hospital Erlangen, 3Division of Paediatric Nephrology, University of
Heidelberg, Germany.

Background and aims: Carnosine is able to bind and inactivate reactive
metabolites accumulating under diabetes mellitus. Carnosine levels are
regulated by carnosinase (CN1). Female Type 2 diabetic patients with
lower CN1 activity have a lower risk of developing diabetic nephropathy
(DN); exogenic carnosine protects diabetic mice (db/db) from DN.
Recently, we could demonstrate an intrinsic carnosine metabolism in the
kidney of healthy humans. We now characterize the renal carnosine me-
tabolism of diabetic patients with and without nephropathy.
Materials and methods: CN1 expression was measured via qRT-PCR,
carnosine concentration via HPLC and CN1 activity with a fluorescence
based assay in kidney homogenates of 27 diabetic patients without DN,
28 diabetic patients with DN and 18 controls.
Results: CN1 expression is not altered in diabetic kidneys compared to
controls. Renal CN1 activity is significantly higher in diabetic patients
than in healthy individuals, in women (0.75±0.33 vs. 0.44±0.16 nmol/mg/
h; p< 0.05), as well as in men (0.58±0.24 vs 0.38±0.08 nmol/mg/h; p<
0.01). In diabetic patients with DN CN1 expression in the proximal tu-
bules correlates positively with increasing proteinuria.
Conclusion: The renal carnosine metabolism is strongly altered in pa-
tients with diabetes mellitus. CN1 activity is increased and renal carnosine
concentrations are reduced. These alterations of the carnosine metabo-
lism, mitigating protective function against reactive metabolites, may
contribute to the development of DN.
Supported by: SFB 1118
Disclosure:T. Weigand: None.
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Nox5 aggravates renal damage in diabetic nephropathy
J.C. Jha1, C. Banal1, S. Gray1, H. Schmidt2, M.E. Cooper1,3, R. Touyz4,
C.R. Kennedy5, K. Jandeleit-Dahm1,3;
1Diabetes Complications, Baker IDI Heart and Diabetes Institute,
Melbourne, Australia, 2Department of Pharmacology, Maastricht
University, Netherlands, 3Department of Medicine, Monash University,
Melbourne, Australia, 4Institute of Cardiovascular and Medical Sciences,
University of Glasgow, UK, 5Ottawa Hospital Research Institute &
Kidney Research Center, University of Ottawa, Canada.

Background and aims:Reactive oxygen species (ROS) play crucial role
in the pathogenesis of diabetic nephropathy. The newly discovered
NADPH oxidase isoform, Nox5, could play a role in DN. However, there
is a paucity of information about Nox5 in animal models of DN since
Nox5 is absent in rodents. We aimed to examine the role of Nox5 in a
model of human inducible Nox5 transgenic (Tg) mice expressing Nox5
selectively in vascular smooth muscle cells (mesangial cells (SM22+
Nox5+)) in the setting of diabetes.
Materials and methods: Nox5 negative (SM22+Nox5-) and Nox5 pos-
itive (SM22+Nox5+) transgenic mice were rendered diabetic via
streptozotocin (55mg/kg/body weight) injections. At week 10 urine sam-
ples were collected for the assessment of albuminuria. Animals were
culled and kidneys were removed for the assessment of structural damage
as well as gene and protein expression of markers of inflammation, fibro-
sis and oxidative stress.
Results: Nox5 negative diabetic mice had more than 10 fold increased
albuminuria which was further increased by 30% in Nox5 positive trans-
genic diabetic mice (control & diabetic SM22+Nox5-: 177 ± 19& 3036 ±
394 μg/24hrs and control & diabetic SM22+Nox5+ : 147 ± 14 & 4273 ±
537 μg/24 hrs). In addition, Nox5 positive diabetic mice appeared to have
increased glomerulosclerosis and mesangial area (%) (control & diabetic
SM22+Nox5-: 20.5±1.6 & 33.6±1.5%; control & diabetic SM22Nox5+ :
22.5±1.6 & 40.0±2.4%) when compared to Nox5 negative diabetic mice.
Furthermore, there was a further increase in glomerular expression of
markers of inflammation (MCP-1 and F4/80) and oxidative stress
(nitrotyrosine) in Nox5 positive diabetic mice when compared to Nox5
negative diabetic mice.
Conclusion: Our findings of a further increase in albuminuria and
glomerulosclerosis as well as increased expression of markers of fibrosis,
inflammation and oxidative stress in Nox5 transgenic diabetic mice sug-
gest a deleterious effect of Nox5 in the context of DN. These findings
emphasize the role of Nox5 as a target for new renoprotective agents in
diabetes.
Supported by: JDRF
Disclosure: J.C. Jha: None.

1035
Defense mechanisms against proteotoxic stress triggered by reactive
dicarbonyls are up-regulated in diabetic nephropathy
J. Zemva1, T. Fleming1, S. Kaden2, H.-J. Gröne2, L. Schmidt1, B.G.
Bergheim1, P.P. Nawroth1,3, J. Tyedmers1;
1Internal Medicine I, University Clinics Heidelberg, 2German Cancer
Research Center, Heidelberg, 3German Center for Diabetes Research,
München-Neuherberg, Germany.

Background and aims: Methylglyoxal (MG) is a reactive metabolite,
which is formed non-enzymatically during glycolysis and increases at a
higher glycolytic flux. Not surprisingly, it is elevated in patients with
diabetic late complications. Because MG production during glycolysis

is inevitable, cells have developed complex defense strategies against
MG. So far, most of those mechanisms are poorly understood.
However, it becomes more and more evident that MG-modification of
proteins, leading to protein-misfolding and -aggregation, is detrimental to
cells. To date, the consequences of cellular protein damage as well as the
fate of modified proteins are largely unknown. Our studies focus on the
following questions: a) what cellular defense mechanisms against increas-
ing MG concentrations exist; b) what proteins are targets of MG-
modifications and how they are further processed.
Materials and methods: To study cellular defense mechanisms against
MG, we used yeast and mouse cardiac endothelial cells (MCECs) as
in vivo models. MG-induced protein aggregates were visualized by fluo-
rescence microscopy as well as electron microscopy. After extraction
from yeast cells, aggregates were analyzed via mass spectrometry. To
identify different cellular defense mechanisms against MG, we carried
out a genome-wide mRNA sequencing approach in yeast. Key compo-
nents of those protective pathways were verified in MCECs by RT-PCR
and specific siRNA knockdowns. Selected candidates were then analyzed
in kidney tissue from patients with diabetic nephropathy using
immunohistochemistry.
Results: In yeast cells and in MCECs, low concentrations of MG as well
as high levels of glucose, can induce a cell protective response against
toxic concentrations of MG. A similar response was also identified in
mesangial and tubular epithelial cells. This defense mechanism is multi-
factorial and we were able to identify major transcription factors driving
the response. Loss of key-effectors that protect against MG-induced pro-
tein damage, like the heat shock protein 70 (Hsp70) and vms1 (VCP/
Cdc48-associated Mitochondrial Stress-responsive), resulted in increased
cellular MG-sensitivity. In line with this, increasing intracellular MG-
concentrations resulted in elevated modified protein levels and aggregates
at the site of mitochondria. Furthermore, mass spectrometry analysis iden-
tified molecular chaperones and mitochondrial proteins in MG-induced
aggregates isolated from yeast cells. The accumulation of Hsp70 in the
kidneys of patients with diabetic nephropathy is a first possible hint that
indicates the relevance of our findings for diabetic late complications.
Conclusion: Low concentrations of MG or high levels of glucose can
initiate cellular defense mechanisms that prepare the cell for further in-
creasing MG-stress. This protective response is a multifactorial system.
The effectors of the MG-defense include heat shock proteins and proteins
involved in mitochondria-associated protein degradation, which can deal
with MG-induced protein misfolding. Furthermore, Hsp70 was found to
accumulate in diabetic nephropathy, suggesting that those systems are
also activated in diabetes, but fail at a certain point to prevent from the
progression into diabetic late complications.
Supported by: Deutsche Forschungsgemeinschaft (SFB 1118), Dietmar-
Hopp-Foundation, DZD
Disclosure: J. Zemva: None.

1036
HIF-1 attenuates oxidative stress and ameliorates renal function in
diabetes
X. Zheng1, I.R. Botusan1, S. Narayanan1, C. Xu1, M.D. Sole1, J.
Grünler1, E. Forsberg1, V.G. Sunkari1,2, K. Brismar1, S.-B. Catrina1;
1Karolinska Institutet, Stockholm, Sweden, 2Stanford University, Palo
Alto, USA.

Background and aims:Diabetic nephropathy (DN) is the most common
cause of end-stage renal disease (ESRD) and is a major cause of mortality
in patients with diabetes. Increased reactive oxygen species (ROS) pro-
duction from mitochondria is proposed as pathogenic mediator for DN.
Recently, hypoxia has been shown to play an important pathogenic role
for the development of DN. Hypoxia-inducible factor-1 (HIF-1) is a mas-
ter regulator of the adaptive cellular responses to hypoxia. Under
normoxic conditions, HIF-1α is hydroxylated by prolyl hydroxylase do-
main proteins (PHD). The hydroxylated HIF-1α is then recognized by the
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von Hippel-Lindeau (VHL) protein, which targets HIF-1α for
proteasomal degradation. Under hypoxic conditions, HIF-1α is stabilized
and binds to the hypoxia response element (HRE) in the promoter of HIF-
1 target genes and activates gene transcription. Despite profound hypoxia
in diabetic organs, HIF-1 signalling is inhibited in diabetes. However, the
role of HIF-1 in the development of DN is still controversial. In this study,
we intend to investigate the role of HIF-1 in regulating mitochondrial
ROS production and renal function in diabetes.
Materials and methods: Renal mIMCD-3 (ATCC) were cultured in
normoxia or hypoxia, and exposed to either normal or high glucose
levels for 24h. Mitochondrial ROS production was detected by FACS
after incubation with MitoSOX, and apoptosis was detected by FACS
using Annexin V / 7-AAD kit. Endogenous HIF-1 function was
detected as HRE-driven luciferase reporter activity. HIF-1 target gene
expression was detected using Real-Time PCR. DMOG
(Dimethyloxalyl Glycine) was used to stabilize HIF-1α both
in vitro and in vivo. Db/db diabetes mice were obtained from
Janvier Labs. Kidney-specific VHL knockout mice were generated
by breeding VHL loxP/loxP mice with Cdh16-cre transgenic mice.
Diabetes was induced with streptozotocin. Albuminuria and renal
ROS production were detected using ELISA methods.
Results: Mitochondrial ROS production and apoptosis increased when
renal mIMCD-3 cells were exposed to high glucose levels in hypoxia.
High glucose levels suppressed endogenous HIF-1 function in hypoxia as
shown by reduced HRE-driven luciferase reporter activity and HIF-1
target gene expression. Recovery of HIF-1 function, through either inhi-
bition of PHD with DMOG or by silencing VHL, attenuated the mito-
chondrial ROS production and the rate of apoptosis under concomitant
exposure to hypoxia and hyperglycemia. These results suggest a potential
renoprotective role of HIF-1 in diabetes. In order to explore the role of
HIF-1 for DN we have induced HIF-1 in diabetic animals using either
pharmacological approach with DMOG or genetic approach by knocking
down VHL specifically in kidney. DMOG treatment of db/db mice for
one month reduced albuminuria and attenuated ROS production in the
kidney. Similar beneficial effects on diabetes-induced albuminuria and
renal ROS production was observed in kidney-specific VHL knockout
mice where HIF-1 is activated in the kidney, confirming the
renoprotective role of HIF-1 in diabetes nephropathy.
Conclusion:HIF-1 attenuates renal oxidative stress and ameliorates renal
function in diabetes. Increasing renal HIF-1 function is a promising ther-
apeutic strategy for diabetes nephropathy.
Supported by: VR, Family Erling-Persson Foundation, SLL, Tore
Nilssons Foundation
Disclosure:X. Zheng: None.

1037
Peripherally restricted cannabinoid-1 receptor reverses diabetic ne-
phropathy by regulating proximal tubule glut2
J. Tam1, L. Hinden1, S. Udi1, A. Drori1, R. Hadar1, S. Baraghithy1, A.
Permyakova1, M. Geron1, M. Cohen2, S. Tsytkin2, Y. Nahmias2, A.
Priel1;
1Pharmacology, 2Cell and Developmental Biology, The Hebrew
University of Jerusalem, Israel.

Background and aims: Diabetic nephropathy (DN) is a worldwide, pro-
gressive kidney disease that affects both type 1 and 2 diabetic patients.
Overactivity of the endocannabinoid/cannabinoid-1 receptor (CB1R) sys-
tem contributes to the development of DN, whereas chronic treatment
with globally acting CB1R antagonists improves renal function in murine
models of DN. However, the clinical use of these inhibitors is halted due
to centrally-mediated neuropsychiatric side effects. Recently, the devel-
opment of peripherally restricted CB1R antagonists have revised the clin-
ical potential of CB1R blockade for the treatment of both diabetes and
obesity. Yet, their therapeutic use and downstream molecular mechanism
in type 1 DN has not been elucidated.

Materials and methods: We tested the renal effect of a peripherally
restricted CB1R antagonist, JD5037, in a streptozotocin (STZ)-induced
DNmouse model. Physiological, biochemical, histopathological and mo-
lecular biology analyses were used to compare its efficacy with the glob-
ally acting parent compound, SLV319. Primary human renal proximal
tubule cells (RPTCs), and MDCK II cells expressing a C-terminal
GLUT2-mCherry fusion protein were used to assess the underlying mo-
lecular mechanism by which CB1R is involved in DN.
Results: The DN-induced structural and functional injuries in the kidney,
along with the enhanced fibrosis and inflammation were completely at-
tenuated by a selective blockade of CB1Rs in periphery, and were equally
effective with SLV319 treatment. The improved kidney function by
JD5037 was associated with a significant reduction in the expression of
the facilitative glucose transporter GLUT2 in the brush border membrane
(BBM) of the RPTCs. JD5037 blocked the high-glucose- or CB1R-
induced translocation of GLUT2 to the BBM in RPTCs, via the inhibition
of a Ca2+/PKC-β1 signaling pathway.
Conclusion: These results demonstrate, for the first time, that RPTC-
CB1R regulates the hyperglycemia-induced renal dysfunction and the
development of DN via modulating GLUT2 dynamics in these cells.
Moreover, this study highlights the therapeutic relevance of blocking
CB1Rs in periphery for the management of diabetic kidney disease, and
may further support the clinical development and testing of peripherally
restricted CB1R antagonists for this pathology.
Supported by: EFSD/Sanofi
Disclosure: J. Tam: Grants; This study was funded by European
Foundation for the Study of Diabetes (EFSD) to Joseph Tam (Grant. no.
94904).

1038
Regulation of proximal tubuleGLUT2 by cannabinoiod-1 receptor in
the diabetic kidney
L. Hinden, J. Tam;
The Institute for Drug Research, Faculty of Medicine, The Hebrew
University of Jerusalem, Israel.

Background and aims: Diabetic nephropathy (DN) is a worldwide, pro-
gressive kidney disease that affects both type 1 and 2 diabetic patients.
Overactivity of the endocannabinoid/cannabinoid-1 receptor (CB1R) sys-
tem contributes to the development of DN, and chronic treatment with
globally-acting CB1R antagonists improves renal function in murine
models of DN. However, their clinical use is halted because of
centrally-mediated adverse neuropsychiatric effects. Recently, the devel-
opment of peripherally-restricted CB1R antagonists, such as JD5037,
have revised the potential clinical use of CB1R antagonism for the treat-
ment of the metabolic syndrome. However, its therapeutic efficacy and
molecular mechanism in type 1 DN has not elucidated yet.
Materials and methods: In order to examine the influence of
peripherally-restricted CB1R antagonism on DN, we have designed a
streptozotocin (STZ) -induced DN mouse model in which mice were
given consecutive STZ injections for 5 days. Diabetic mice were treated
daily with JD5037 (3mg/kg, po) and its brain penetrant parent compound,
SLV319 (3 mg/kg, po) or vehicle for 16 weeks, and their controls were
given vehicle. Physiological and biochemical parameters were obtained
from urine and blood. Histopathological, immunohistochemical, protein
and mRNA analysis were performed on the pancreas and kidney. Primary
human renal proximal tubule cells (RPTCs) and MDCK II cells express-
ing C-terminal GLUT2-mCherry fusion protein were used to assess the
mechanism in which CB1R antagonism is involved.
Results: Here, we report that in a streptozotocin-induced DN mouse
model the increased structural and functional injuries in the kidney, along
with enhanced fibrosis and inflammation were completely attenuated by a
selective blockade of CB1Rs in periphery. Daily chronic treatment with
JD5037 was equieffective as its brain penetrant parent compound,
SLV319. The improved kidney function by JD5037 was associated with
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a significant reduction in the expression of the glucose transporter GLUT2
in the brash border membrane (BBM) of the renal proximal tubule cells
(RPTCs). In primary humanRPTCs, JD5037 blocked the high glucose- or
CB1R-induced translocation of GLUT2 to the BBM via the inhibition of
Ca2+/PKC-β1 signaling pathway.
Conclusion: These results demonstrate for the first time that RPTC-
CB1R regulates the hyperglycemia-induced renal dysfunction and the
development of DN via affecting GLUT2 dynamics in these cells.
Moreover, this study highlights the therapeutic relevance of blocking
CB1Rs in periphery for the management of diabetic kidney disease, and
may further support the clinical development and testing of peripherally-
restricted CB1R antagonists in this pathology.
Supported by: EFSD/Sanofi to Joseph Tam
Disclosure:L. Hinden: Grants; European Foundation for the Study of
Diabetes (EFSD) to Joseph Tam (Grant. no. 94904).

1039
Glycine attenuates renal oxidative stress in streptozotocin-induced
diabetic rats
Z.Wang, J. Zhang, L.Wang,W. Li, L. Chen, J. Li, D. Zhao, H. Zhang, X.
Guo;
Endocrinology, Peking University First Hospital, Beijing, China.

Background and aims: As a member of NADPH oxidase (Nox) family,
Nox4 contributes largely to renal oxidative stress, an underlying mecha-
nism of diabetic nephropathy. On the other hand, glycine, as the simplest
amino acid in human body, has been reported to ameliorate diabetic com-
plications, although the mechanism remains unclear. In this study, we
aimed to investigate whether glycine can attenuate renal injury by sup-
pressing Nox4 expression in diabetic rats.
Materials and methods: The STZ-induced diabetic rats were treated
with or without glycine (1% in drinking water) from 10 to 30 weeks.
The concentration of glycine in plasma and kidney homogenates was
measured by using Gas Chromatograph Mass Spectrometer. Routine
HE (haematoxylin-eosin) staining was applied to assess renal morpholo-
gy. Renal Nox4 expression was determined by western blot and
immunohistochemistry.
Results: GC-MS analysis showed that the levels of glycine decreased in
the plasma and kidney homogenates of STZ-induced diabetic rats and
were elevated by oral glycine administration (p<0.01, p<0.05 respective-
ly). Renal HE staining of the diabetic rats showedmultiple tubular dilation
and extensive vacuolization, which were markedly restored by glycine
treatment. Western blot analysis demonstrated that Nox4 expression in-
creased in diabetic rats (p<0.01), but was attenuated after glycine treat-
ment (p<0.05). Furthermore, the suppressive effects of glycine on renal
Nox4 expression were observed in the proximal (p<0.01) and distal
(p<0.05) tubules by immunohistochemistry.
Conclusion: Our study shows for the first time that oral glycine admin-
istration suppresses renal Nox4 expression in STZ-induced diabetic rats,
thus protecting against oxidative stress in diabetic nephropathy. The in-
sufficiency of glycine in the diabetic rats may provide insights of applying
glycine supplementation to clinical practice, in an attempt to protect the
antioxidant defense against the depletion resulted from diabetes mellitus.

Supported by: Special Funding of Clinical Medical Research of Chinese
Medical Association
Disclosure:Z. Wang: None.

1040
Characterisation and targeting of CDA1/CDA1BP1 axis in diabetic
nephropathy
Z. Chai, T. Wu, A. Dai, P. Huynh, M.E. Cooper;
Diabetes, Baker IDI Heart and Diabetes Institute, Melbourne, Australia.

Background and aims: We have previously shown that Cell Division
Autoantigen 1 (CDA1) plays a key role in diabetic nephropathy (DN) by
enhancing TGF-β signaling. Based on a large body of experimental data
including studies in diabetic CDA1 KO mice we have previously
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demonstrated that CDA1 is likely to be a safe and effective target to
attenuate renal fibrosis in DN. Thus, we aimed initially to identify the
key regulatory mechanism responsible for the profibrotic activity of
CDA1 in order to provide an opportunity to develop a CDA1 inhibitor
as a novel therapy to treat DN.
Materials and methods: A CDA1 interacting protein, designated as
CDA1 binding protein 1 (CDA1BP1), was identified by Yeast 2-hybrid
screening. Subsequently, its role in regulating the profibrotic effect of
CDA1 in vitro as well as in a streptozotocin (STZ) induced DN model
was explored using CDA1BP1 KO mice. A newly developed peptide
inhibitor of CDA1/CDA1BP1 interaction was then used to treat diabetic
ApoE KO mice as a delayed intervention for the last 10 weeks of a 20
week protocol of STZ diabetes. Renal parameters were examined with a
focus on sclerotic parameters including trichrome staining to assess the
extracellular matrix (ECM) accumulation, immunohistochemical (IHC)
staining for various types of collagens and mRNA expression levels for
ECM proteins, as determined by quantitative real-time RT-PCR.
Results: Renal gene expression of collagens I, III, fibronectin and TNF-α
were elevated by ~3-fold in diabetic WT mice after 20 weeks of diabetes
(n=8 (Con), n=20 (Dia), p<0.001). These parameters were significantly
attenuated by >50% in diabetic CDA1BP1 KO mice (n=9), (p<0.05 vs
diabetic WT). IHC staining for collagen III and Masson’s Trichrome
staining for ECMaccumulation also showed a >3-fold increase in diabetic
WT mice (p<0.001 vs non-diabetic WT), which was significantly attenu-
ated by ~50% in diabetic CDA1BP1 KOmice (p<0.001 vs diabetic WT).
Similarly, renal gene expression of collagens I, III, MCP1 and TNF-α
were found to be increased by 2-3 fold in ApoE KO mice after 20 weeks
of diabetes (p<0.05 or p<0.001, n=8-10), which were significantly abro-
gated (p<0.05, n=8) by treatment with the CDA1/CDA1BP1 inhibitory
peptide (IP injections at 10 mg/kg twice a week for the last 10 weeks) to
levels similar to those seen in control mice. IHC staining of collagen III
showed a marked increase in diabetic ApoE KO mice (11.6±2.1-fold,
n=9, p<0.001 vs non-diabetic ApoEKOmice, 1.0±0.16-fold, n=8), which
was attenuated by approximately 75% in the peptide treatment group
(p<0.05, 3.0±0.3-fold, n=7). Masson’s Trichrome staining was increased
by 2.5-fold by diabetes (p<0.05, n=7-9), which was attenuated by >60%
in the peptide treated diabetic group (p<0.05, n=7-9).
Conclusion: Genetic deletion of CDA1BP1, as was also seen previously
in CDA1 KO mice, attenuates diabetes associated increases in various
renal markers of kidney fibrosis in a mouse model of diabetic nephropa-
thy, supporting the putative role of CDA1BP1 as a critical CDA1 partner
protein. A pharmacological approach in diabetic mice using a novel pep-
tide inhibitor of the CDA1/CDA1BP1 interaction also retarded develop-
ment of renal fibrosis in experimental diabetes. These genetic knockout
and pharmacological findings demonstrate the feasibility and likely ben-
efits of targeting this profibrotic axis in DN.
Supported by: grants from NHMRC and JDRF.
Disclosure:Z. Chai: None.

1041
Angiotensin II type 2 receptor localises to mitochondria of renal tu-
bules and modifies mitochondrial function in early stages of type 1
diabetes in rats
T. Micakovic1, M. Papagiannarou1, E. Clark1, J. Peters2, N. Volk3, T.
Fleming3, N. Alenina4, H.-J. Gröne5, S. Hoffmann1;
1Medical Faculty Mannheim, University of Heidelberg, Mannheim,
2Institute of Physiology, University of Greifswald, Karlsburg, 3Medicine
I and Clinical Chemistry, Heidelberg University Hospital, 4The Max
Delbrück Center for Molecular Medicine, Berlin, 5Department of
Cellular and Molecular Pathology, German Cancer Research Center,
Heidelberg, Germany.

Background and aims: Diabetic nephropathy (DN) is the leading cause
of end-stage renal failure. The incidence and severity of DN are closely
associated with increased ROS production due to mitochondrial

dysfunction in renal tubular epithelial cells. DN is most effectively treated
by blocking angiotensin II (Ang II), which is a dominant regulator of renal
function. In DN, local renal levels of Ang II and its cell membrane recep-
tors (AT1R and AT2R) are strongly elevated. The AT1R transmits most of
the well-known Ang II actions, while the AT2R often antagonizes these
effects, indicating a protective role. Recently, functionally active Ang II
receptors were found, not only on the cell membrane, but also on subcel-
lular compartments. The aim of this study was to clarify the presence of
AT2R in the mitochondria of renal tubular epithelial cells and their func-
tional role in the early stages of type 1 diabetes.
Materials and methods: The present study was performed in transgenic
rats which have a 30-fold overexpression of AT2R in renal tubules (TGR).
Their wild type littermates (WT) were used as controls. AT2Rs were
quantified in pure mitochondrial fractions (validated by electron micros-
copy) isolated from the kidney cortex of TGR using the well acknowl-
edged method of receptor binding studies. The presence of mitochondrial
AT2R was further confirmed by immunohistochemistry (IHC) on TGR
kidney sections. The specificity of the AT2R antibody was previously
validated using the kidney sections of AT2R knockout mice.
Mitochondrial functions (oxygen consumption, and ATP and superoxide
production) were evaluated in mitochondrial fractions isolated from TGR
and WT kidneys, which were either untreated or subjected to STZ-
induced diabetes for 28 days.
Results: Pure mitochondrial fractions obtained from TGR kidneys, dem-
onstrated a maximal number of binding sites (Bmax) for AT2R of 1500
fmol/mg protein. This constitutes 63% of the Bmax for AT2Rmeasured in
the transgenic plasma membrane fraction. The estimates for ligand bind-
ing affinity (KD) in the mitochondrial and plasma membrane fraction
were in the same range (395 pM and 300 pM, respectively). Co-
localization of AT2R with the mitochondrial membrane protein, VDAC-
1, in TGR kidney sections was confirmed by IHC. In the early stages of
type 1 diabetes (28 days after STZ injection), mitochondrial oxygen con-
sumption was significantly increased in both, TGR and WT rats, relative
to their untreated control groups (p<0,05). However, this increase was
significantly blunted in TGR (p<0,05). Themitochondrial ATP/OCR ratio
decreased in diabetic kidneys, but this decline was significantly smaller in
TGR than in WT rats (control: TGR 130x106, WT 137x106; diabetic:
TGR 56x106, WT 24x106). Although the mitochondrial superoxide pro-
duction in state 2 of respiration increased in diabetic kidneys (p<0,02),
there was no difference between the genotypes.
Conclusion: AT2R localizes to the mitochondria of renal tubules and
appears to preserve mitochondrial function in the early stages of STZ-
induced diabetes.
Supported by: CRC 1118
Disclosure:T. Micakovic: None.
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Liver enzymes and hepatic insulin resistance are predictive of inci-
dent hypertension
F. Bonnet1,2, A. Gastaldelli3, A. Natali4, R. Roussel5, J. Petrie6, J. Tichet7,
M. Marre5, B. Balkau8;
1Dept. of Endocrinology-Diabetology, University Hospital, Rennes, France,
2Inserm U1018, Villejuif, France, 3Cardiometabolic Risk Laboratory,
Clinical Physiology CNR, 4Department of Internal Medicine, University of
Pisa, Pisa, Italy, 5Dept. of Diabetology, AP-HP,Hôpital Bichat, Paris, France,
6Institute of Cardiovascular and Medical Sciences, University of Glasgow,
UK, 7IRSA, La Riche, 8CESP, Inserm U1018, Villejuif, France.

Background and aims: An association between liver enzymes with di-
abetes and cardiovascular risk has been established. However, their asso-
ciation with incident hypertension has not been characterized.
Furthermore the relationship between hepatic insulin resistance and the
development of hypertension remains poorly understood. The aim of the
present study was to investigate whether liver markers are related with
incident hypertension, independently of other metabolic risk factors, in-
cluding peripheral insulin resistance. We also investigated the relation
between hepatic insulin resistance and incident hypertension.
Materials and methods: We studied 2565 normotensive participants
from the D.E.S.I.R. cohort and 1053 non-diabetic and normotensive in-
dividuals from the RISC cohort. Hepatic insulin resistance was investi-
gated in a subgroup of 393 participants who had a measure of endogenous
glucose production in the fasting state.
Results: In the D.E.S.I.R. cohort, the incidence of hypertension over nine
years increased progressively across the quartiles groups of both gamma-
glutamyltransferase (GGT) and alanine aminotransferase (ALT) at baseline,
but not of asparate transaminase. After adjustment for sex, age, waist circum-
ference, fasting glucose, smoking and alcohol intake, only GGTwas signif-
icantly related with incident hypertension [OR: 1.21; 95% confidence inter-
val (1.10-1.34); P=0.0001]. Fatty liver index (FLI), as considered as a con-
tinuous value, was also predictive of hypertension. Furthermore, having a
FLI ≥60 at baseline was associated with an increased risk of incident hyper-
tension after 9 years in the multivariate model [odds ratio: 1.25 (1.07-1.45),
P=0.004]. In the RISC cohort, baseline GGT [OR: 1.25; 95%CI (1.03-1.52);
P=0.026] but not ALT nor the fatty liver index were associated with 3-year
incident hypertension, after adjustment for sex, center, age, waist, smoking
and alcohol intake. This association was independent of the clamp-derived
measure of insulin sensitivity. Hepatic insulin resistance indexwas positively
related with the risk of 3-year incident hypertension [standardized odds ratio:
1.54 (1.07-2.21), P=0.02] in themultiple regression and thiswas independent
of the fatty liver index. However, further adjustment for GGT (but not for
ALT) altered the association between the hepatic insulin resistance index and
hypertension risk, which was no longer statistically significant.
Conclusion: In a healthy population, GGT levels, including within the nor-
mal range, were associated with the risk of incident hypertension. Enhanced
hepatic insulin resistance predicted the onset of hypertension and may be a
link between liver markers and the development of hypertension.
Supported by: EU QLG1-CT-2001-01252
Disclosure:F. Bonnet: None.

1043
Early blood pressure alterations are associated with pro-
inflammatory markers in type 1 diabetes
J. Tamayo-Serrato1, I. Mateo-Gavira1, F. Vílchez-López1, F. Visiedo-
García2, M. García-Palacios3, M. Aguilar-Diosdado1,4;
1Endocrinology, Puerta del Mar Hospital, 2Investigation Unit, Puerta del
Mar Hospital, 3Preventive Medicine and Public Health, Puerta del Mar
Hospital, 4School of Medicine, University of Cadiz, Cádiz, Spain.

Background and aims: High blood pressure (BP) in patients with dia-
betes mellitus type 1 (T1DM) is currently considered one of the principal
risk factors for the development and progression of micro-vascular com-
plications and cardiovascular disease. The aim of this study was to eval-
uate the relationship between early BP changes (detected using ambula-
tory blood pressure monitoring; ABPM) with different markers of inflam-
mation and endothelial dysfunction in patients with type 1 diabetes
mellitus (T1DM).
Materials and methods: We designed an observational cross-sectional in
85 T1DM patients, clinically normotensive and with normo-albuminuria. We
analyzed the relationships between ABPM-measured BP alterations over 24h
with the inflammatory cytokines (IL-6, TNF-α, VEGF) and the markers of
endothelial damage (VCAM, ICAM and PAI). ABPM was performed over
24h and masked hypertension was considered if: 1) mean systolic pressure
(sbp) was >130mmHg in the 24 hours and daytime periods and > 120mmHg
in the nighttime period and/or mean diastolic pressure (dbp) >80 mmHg or
70mmHg in the same periods respectively. Non dipper patternwas defined as
nocturnal sbp or dbp <10% relative to the diurnal mean value.
Results: Of the 85 patients included in the analysis, 55,3% (n=47) were
womenwith an average age of 27,9±6.1 years and a length of disease of 12,3
±6.5 years. Despite being recorded as normotensive, 27 (31.8%) subjects
presented with an average of pathological BP. VEGF levels were significant-
ly elevated in the patients with an altered mean diurnal values compared to
normotensives [112.33 (72.87 - 213.53) pg/mL vs 71.03 (37.71 - 107.92) pg/
mL; p=0.007]. Further, VEGF levels correlated significantly with the param-
eters of diurnal BP and of 24h values. IL-6 concentration was a risk factor in
the patients with hypertension (OR=1.406; p=0.027). There were no modi-
fications in the levels of markers of endothelial damage.
Conclusion: In patients with T1DM with early alterations in BP, there is
an inflammatory status that is manifested as elevated levels of Il-6 and
VEGF. The physio-pathological and clinical significance of these findings
would require the conduct of further long-term prospective studies, with a
wide population base.
Supported by: SED
Disclosure: J. Tamayo-Serrato: Grants; Spanish Diabetes Society.

1044
Changes in intrarenal catecholamines in diabetes and hypertension
A.M.D. Watson1,2, S. Penfold1, E.A.M. Gould1, K.L. Jackson1, J.-L.
Moretti1, N. Eikelis1, G.W. Lambert1, G.A. Head1, K.A.M. Jandeleit-
Dahm1,2;
1Baker IDI Heart and Diabetes Institute, 2Central Clinical School,
Monash University, Melbourne, Australia.

Background and aims: We and others have found greater levels of renal
noradrenaline (NA) in hypertensive rodents as compared to normotensive
controls. Using the hypertensive Schlager mouse model, we have previously
found correspondingly greater cortical tubular staining for the neural marker
tyrosine hydroxylase (TH) in hypertensive BPH/2J Schlager mice. Changes
in intrarenal nerves in diabetes have not previously been investigated.
Thereforewe aimed to investigate the effects of diabetes upon neural staining
and catecholamine content with and without concomitant hypertension.
Materials and methods: After 10 weeks of study, hypertensive BPH/2J
and normotensive BPN/3J Schlager mice with and without concomitant
streptozocin induced diabetes (5x 55 mg/kg i.p.) were placed in metabolic
cages for 24hr and had kidneys harvested. In a separate group of animals
BP telemetry probes were implanted.
Results: Induction of diabetes did not change the hypertensive status of
BPH/2J mice (MAP 129 ± 2 vs 131 ± 3 mmHg for non-diabetic vs
diabetic BPH respectively, n=5/gp). Diabetic mice showed significantly
greater albuminuria, with diabetic hypertensive animals showing signifi-
cantly greater albuminuria than normotensive diabetic animals.
Glomerular mesangial expansion was significantly greater in diabetic an-
imals compared to respective controls with no difference between hyper-
tensive and normotensive diabetic animals. Similarly plasma cystatin C
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was significantly lower in diabetic animals, with no difference between
hypertensive and normotensive diabetic animals. NA and dopamine
levels were significantly greater in hypertensive mice but interestingly
normo- and hypertensive diabetic animals had significantly less NA and
dopamine levels compared to animals with hypertension alone.
Hypertensive animals had significantly more cortical tubular TH staining
than normotensive animals however this was not seen in diabetic hyper-
tensive animals with reductions seen in proximal tubules in particular.
Conclusion: These data indicates that diabetes alters renal catecholamine
content and distribution in a manner which is independent of hypertensive
status and suggests that diabetes alters neural function in the kidney.
Supported by: NHMRC, DART, ADS
Disclosure:A.M.D. Watson: Grants; NHMRC, DART, Diabetes
Australia.

1045
Co-existing hypertension as independent risk factor for diabetic ret-
inopathy among type 2 diabetes
K.R. Ahmed1, J. Akter2, H.A. Chowdhury3, B. Bhowmik4, A. Hussain4;
1Department of Health Promotion & Health Education, Bangladesh
University of Health Sciences, 2Department of Reproductive & Child
Health, Bangladesh University of Health Sciences, 3Department of
Biostatistics, Bangladesh University of Health Sciences, Dhaka,
Bangladesh, 4Department of Community Medicine, University of Oslo,
Norway.

Background and aims: Diabetic retinopathy is exacerbated by, or asso-
ciated with, coexistent systemic hypertension. Epidemiological studies
clearly identify hypertension as an independent risk factor for diabetic
retinopathy .Systemic hypertension aggravates diabetic retinopathy and
other coexisting ocular disorders. To assess coexisting hypertension as a
risk factor for diabetic retinopathy (DR) in type 2 diabetes mellitus.
Materials and methods: A total of 977 type-2 diabetic patients recruited
retrospectively from Bangladesh Institute of Research and Rehabilitation
in Diabetes, Endocrine and Metabolic Disorder (BIRDEM) based on
hospital records for determining the incidence of diabetic retinopathy
(DR), who were naive type-2 diabetes during 1993. At the end of 15 year
follow-up 495 patients were diagnosed as DR by retinal colour photogra-
phy. Data on diabetes and lipid profile with serum creatinine, blood pres-
sure and biophysical measures were obtained at baseline, 5, 10 and 15
years follow-up. Binary logistic regression model was used to assess the
associations of co-existing hypertension with retinopathy risk adjusting
for clinical, biochemical and anthropometric variables.
Results: In all three follow-up points, including at baseline, mean systolic
and diastolic blood pressure were found to significantly higher among pa-
tients who developed DR (P<.001). Binary logistic regression model con-
firmed coexisting hypertension (OR 3.2; 95% CI 2.2 -4.7) as a significant
risk factor of DR adjusting for possible confounders; serum creatinine (OR
21.9; 95%CI 14.0 -35.4) and glycemic control status (OR17.2; 95%CI 9.4 -
31.4). Interaction between hypertension, glycemic control and raised serum
creatinine did not appear to be statistically significant (P>0.05).
Conclusion: Co-existing hypertension is a significant risk factor of DR
irrespective of nephropathy or glycolic control status among Type 2 dia-
betes mellitus.
Supported by: NOMA Grant
Disclosure:K.R. Ahmed: None.

1046
Nocturnal blood pressure is related to the development of microvas-
cular complications and hypertension in patients with type 1 diabetes
I. Mateo-Gavira1, F. Vílchez-López1, A. Montero-Galván1, J. Ortego-
Rojo1, M. García-Palacios2, M. Aguilar-Diosdado1,3;
1Endocrinology, 2Preventive Medicine and Public Health, Puerta del Mar
Hospital, 3School of Medicine, University of Cadiz, Cádiz, Spain.

Background and aims:Ambulatory blood pressure monitoring (ABPM)
can detect sub-clinical alterations of blood pressure levels, such as the
non-dipper pattern or masked hypertension. These alterations can be
missed when office blood pressure measurements are made. The aim of
this study was to evaluate the relationship between early blood pressure
alterations (detected by ABPM) and the development of microvascular
complications and arterial hypertension in patients with type 1 diabetes
(T1DM) clinically normotensive.
Materials and methods:We designed a prospective observational study
of 85 patients, clinically normotensive and without microalbuminuria,
monitored over 7 years. ABPM was performed over 24h and masked
hypertension was considered if: 1) mean systolic pressure (sbp) was
>130 mmHg in the 24 hours and daytime periods and > 120 mmHg in
the nighttime period and/or mean diastolic pressure (dbp) >80 mmHg or
70 mmHg in the same periods respectively. Non dipper pattern was de-
fined as nocturnal sbp or dbp <10% relative to the diurnal mean value. We
evaluated the development/progression of microalbuminuria, retinopathy
and hypertension during the following period.
Results: Of the 85 patients included in the analysis, 55,3% (n=47) were
women with an average age of 27,9±6.1 years and a length of disease of
12,3±6.5 years. Initially, 20 patients (24%) were diagnosed with masked
hypertension and 31 (37%) with non-dipper pattern as the only patholog-
ical findings. 69 patients completed the seven-year study. At 7 years: 1)
twenty-seven patients (32%) had progression of retinopathy related to the
nocturnal diastolic blood pressure (BPD) (OR:1.122; p=0.034) and final
non-dipper pattern (OR:5.857; p=0.005); 2) seven patients (10%) devel-
opedmicroalbuminuria for which nocturnal systolic blood pressure (BPS)
was a risk factor (OR:1.129; p=0.007); 3) five of the normotensive pa-
tients (9%) progressed to hypertension; historic HbA1c (OR:2.767;
p=0.046) and nocturnal BPD (OR:1.243; p=0.046) being the related risk
factors. BPD level ≥65 mmHg was associated with an increase in pro-
gression of retinopathy and hypertension.
Conclusion: In T1DM patients there is an elevated prevalence of BP
alterations, detected using ABPM. Alterations in nocturnal BP predispose
to development/progression of microvascular complications and overt
hypertension.
Supported by: SED
Disclosure: I. Mateo-Gavira: Grants; Spanish Diabetes Society.

1047
Wrist circumference is associated with systolic blood pressure in a
population of overweight/obese children and adolescents
G. Campagna1, S. Zampetti1, F. Lucantoni1, M. Capizzi1, L.
Marandola1, C. Chiesa2, L. Pacifico3, A. Vania4, R. Buzzetti1;
1Experimental Medicine, Sapienza, University of Rome, 2National
Research Counci, Institute of Translational Pharmacology, 3Policlinico
Umberto I Hospital, Sapienza, University of Rome, 4Pediatric,
Sapienza, University of Rome, Rome, Italy.

Background and aims: Insulin resistance, according tomany pathophys-
iological models is one of the most important cardiovascular (CV) risk
factors. In a previous study, we demonstrated that the wrist circumference
is a clinical marker for insulin-resistance in overweight/obese children
and adolescents. Hypertension is another relevant cardiovascular risk fac-
tor and obesity is one of its major determinants in children. Various in-
dexes of obesity, such as body mass index (BMI), waist circumference
(WC), waist-to-hip ratio and neck circumference, are associated with a
high risk of hypertension. The aim of the present study was to investigate
a possible association between the wrist circumference and systolic (S)
and diastolic (D) blood pressure (BP) in a population of overweight/obese
children and adolescents.
Materials and methods:N=1133 overweight/obese children and adoles-
cents (580 boys and 553 girls) were consecutively enrolled. In all children
and adolescents, body weight, height, SBP, DBP,wrist circumference,
SDS-BMI, fasting glucose, fasting insulin levels, and lipid profiles were
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evaluated at entry. Insulin resistance was estimated according to the ho-
meostasis model assessment of insulin resistance (HOMA-IR). Subjects
were evaluated by a doctor for the pubertal stages. Shapiro-Wilk test was
used to verify the normality of distribution of continuous variables. The
dependent variables for this study were SBP and diastolic DBP; indepen-
dent variables were SDS-BMI and wrist circumference adjusted for
Tanner stage. Multivariate linear regression analyses were used to inves-
tigate the influence of independent variables on the variance of blood
pressure. All analyses were performed using Statistical Analysis
Software (SAS v.9.3).
Results: The frequency of hypertension was 22.6% in males and 28.2%
in females (p=0.048). Results of the multivariate regression analysis per-
formed in the 1133 children and adolescents stratified according to gen-
der, using wrist circumference and SDS-BMI as independent variable and
blood pressure as the dependent variables showed that SBP was signifi-
cantly associated with wrist circumference and SDS-BMI both in males
and females (p≤0.04 for both comparison). We found no association be-
tween DBP and wrist circumference in both gender. Wrist circumference
and SDS-BMI together explained 21% of the variance of SBP in males
and 18% in females. To evaluate the contribution of wrist circumference
and SDS-BMI, respectively, to explained variance (R2) of SBP index, we
used the backward method. The total variance of SBP was explained by
wrist circumference for 17% and by SDS-BMI for 2.7% in males; and by
wrist circumference for 14% and SDS-BMI 1% in females.
Conclusion: The wrist circumference in overweight/obese children and
adolescents is correlated with SBP, confirming that this bone anthropo-
metric marker could be useful for the prediction of cardiovascular risk
being correlated with insulin resistance and its deleterious effects.
Disclosure:G. Campagna: None.

1048
Treatment of hypertension in type 2 diabetes and non-diabetic indi-
viduals; a population-based cohort study
B.H.R. Wolffenbuttel, S.N. Slagter, R.P. van Waateringe, J.V. van Vliet-
Ostaptchouk, A.P. van Beek, M.M. van der Klauw;
Endocrinology, University Medical Center Groningen, Netherlands.

Background and aims: Hypertension is a prevalent disorder, also in
people with type 2 diabetes. Approximately half of the deaths from stroke
or CVD is attributable to hypertension. Early screening and diagnosis of
hypertension is important to reduce these mortality risks. We assessed
actual blood pressure (BP) levels in a large population-based cohort study,
and evaluated BP course during ageing in healthy participants and those
treated with BP-lowering agents, as well as in subjects with type 2
diabetes.
Materials andmethods:Data of western European participants, aged 40-
80 yrs, were available from the Dutch Lifelines Cohort study. Participants
were categorized into four age decades. Normal blood pressure levels
within these age groups were calculated from non-diabetic individuals
not treated with BP-lowering drugs. In addition, mean systolic and dia-
stolic BP was calculated for each age group depending on diabetes and
BP-treatment status. Type 2 diabetes was already known in 1,396 indi-
viduals, and was newly-diagnosed in 669 individuals based on fasting
plasma glucose level ≥ 7.0 mmol/l during screening. To assess need for
treatment in type 2 diabetics not on BP-lowering medication we applied a
cut-off BP level of ≥140/90 mmHg, based on the 2014 Report of the Joint
National Committee on Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure (JNC 8).
Results: In total, 48,846 non-diabetic individuals, and 2,065 with type 2
diabetes, were available for analysis. In non-diabetic individuals, BP in-
creased gradually in each age group, with levels of 124/74 mmHg in
participants aged 40-50 yrs, and 139/75 mmHg in those aged 70-80 yrs.
Use of BP-lowering drugs did not result in BP levels comparable to
healthy individuals except in the participants aged 70-80 years. In type
2 diabetics not using BP-lowering drugs, higher BP levels in the age

groups between 40 and 70 yrs were seen, except for those aged 70-80
yrs who had comparable BP vs non-diabetics. In contrast to non-diabetic
individuals, type 2 diabetics who were medically treated, had BP levels
comparable to the (elevated) levels of type 2 diabetics not treated.
Furthermore, 32% of the people with known diabetes, and 41% of those
with newly-diagnosed diabetes (p=0.006 vs. known diabetes), had elevat-
ed BP ≥140/90 mmHg but were not treated with BP-lowering drugs.
Conclusion:Non-diabetic individuals with hypertension do not reach the
normal values of BP for their specific age group when treated with BP-
lowering drugs. Type 2 diabetic individuals have higher BP compared to
non-diabetic individuals, except for the oldest age group, and there ap-
pears to be considerable undertreatment of elevated BP in people with
type 2 diabetes.

Disclosure:B.H.R. Wolffenbuttel: None.

1049
Systolic blood pressure and cardiovascular events in type 2 diabetes:
the lower the better
S. AdamssonEryd1, S. Gudbjörnsdottir1,2, K.Manhem3, A. Rosengren4,
A.-M. Svensson1, M. Miftaraj1, S. Franzén1, S. Björck1;
1Centre of Registers Västra Götaland, 2University of Gothenburg,
Department of Molecular and Clinical Medicine, 3University of
Gothenburg, Department of Molecular and Clinical Medicine/
Cardiology, 4University of Gothenburg and Sahlgrenska University
Hospital/Östra, Department of Molecular and Clinical Medicine,
Gothenburg, Sweden.

Background and aims: Recent hypertension guidelines have raised the
target blood pressure for patient with diabetes, but in view of recent
findings from the Systolic Blood Pressure Intervention Trial (SPRINT)
which, however, did not include individuals with diabetes these recom-
mendations may no longer be valid. We aimed to assess the long-term
prognosis for patients with type 2 diabetes whose systolic blood pressure
meet the new guidelines of below 140 mmHg. We used several methods
to minimise confounding by concomitant disease.
Materials and methods: We used the Swedish National Diabetes
Register for an observational study. Inclusion criteria were type 2 diabe-
tes, duration of at least one year, age 75 or younger and no previous
cardiovascular or other major disease. Patients were included from
January 2006 to December 2012 and monitored until December 2013.
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Baseline systolic blood pressure was measured and clinical events were
obtained from the Hospital Discharge andDeath Registers, with respect to
acute myocardial infarction (AMI), stroke, a composite of AMI and stroke
(CVD), coronary heart disease, heart failure and total mortality. Cox pro-
portional hazards regression was used to estimate hazard ratios for the
relation between systolic blood pressure and the outcomes, while clinical
characteristics and drug prescription data were used as covariates.
Results: This observational study of 187,106 individuals with type 2
diabetes and no major previous diseases found no indications of a J-
shaped relationship between systolic blood pressure and the endpoints,
with the exception of heart failure and total mortality. The lowest systolic
blood pressure group (110-119 mm Hg) had 20% lower risk of nonfatal
myocardial infarction (hazard ratio, 0.80, 95% confidence interval [CI],
0.68 to 0.95; P=0.01) and 16% lower risk of nonfatal CVD (hazard ratio,
0.84, 95% CI, 0.74 to 0.95; P=0.006) than the reference group (130-
139 mm Hg).
Conclusion: Our data support the findings of randomised trials that sys-
tolic blood pressure of 120 mm Hg or less is superior to higher blood
pressure levels for preventing cardiovascular events. A recommendation
of systolic blood pressure below 130 mm Hg for patients with type 2
diabetes would appear to be more appropriate and we believe that current
guidelines should be changed accordingly.

Disclosure:S. Adamsson Eryd: None.

PS 109 Mediators and treatments for
complications

1050
Insulin therapy for diabetes does not modify the effect of patiromer
on serum potassium in hyperkalaemic patients with type 2 diabetes
on RAAS inhibitors
P. Rossignol1, C. Gross2, M. Weir3, S. Arthur2, E. Labonté2, G. Bakris4;
1Inserm CHU Nancy, University of Lorraine and FCRIN INI-CRCT,
France, 2Relypsa, Redwood City, 3Division of Nephrology, University
of Maryland, Baltimore, 4University of Chicago Medicine, USA.

Background and aims: Intravenous insulin increases skeletal muscle
uptake of potassium (K) leading to reductions in serum K (sK), an effect
used to treat hyperkalemia (HK) that is not altered in insulin resistant
states. However, there are no reports on the effect of daily subcutaneous
insulin injections for diabetes on sK in patients with HK. Patiromer, a
sodium-free non-absorbed potassium-binding polymer that uses calcium
as the counter-exchange ion, is approved in the U.S. for the treatment of
HK. A prespecified subgroup analysis of the Phase 3 OPAL-HK study
showed no difference in themean reduction from baseline in sK atWeek 4
with patiromer in patients with HK and chronic kidney disease (CKD),
with and without DM type 2 (DM2) (p=0.77 for interaction). Here we
analyzed pooled data from patients with DM2 inOPAL-HK and a Phase 2
study (AMETHYST-DN) to determine if daily insulin use modifies
patiromer’s effects on sK-lowering.
Materials and methods: This was a post-hoc pooled analysis of DM2
patients treated with patiromer (N=443) in two studies of the treatment of
HK in CKD. In AMETHYST-DN, a randomized, open-label, 52-week
study, all (n=304) patients had DM. In the 4-week, single-blind, initial
treatment phase of OPAL-HK, 139 patients (57%) had DM2. Entry sK
(based on local laboratory values) was >5.0 to <6.0 mEq/L and 5.1 to <6.5
mEq/L, respectively, and patiromer starting doses were 8.4-33.6 g/d and
8.4-16.8 g/d, respectively. Difference between DM2 patients using insulin
(DM2+ins) vs those not using insulin (DM2-ins) for change in sK (central
laboratory) from baseline through 4 weeks (when all patients were on
patiromer) was analyzed using MMRM adjusted for baseline sK, study,
and patiromer starting dose. Data are shown as mean±SEM.
Results: In the pooled analysis, 177 (40%) patients used insulin; of these,
87.6% used a short- or rapid-acting insulin. Compared to DM2-ins,
DM2+ins had higher baseline mean sK (Table), HbA1c (7.80±0.12 vs
6.96±0.09%) and time since DM2 diagnosis (18.3±0.63 vs 10.4±0.42
yr); stage of CKD, eGFR, and BMI were similar between groups. At
Week 4 the LS-mean for change from baseline in sK and proportion of
subjects who achieved target range sK (3.8-5.0 mEq/L) were similar in
DM2+ins and DM2-ins (Table). The frequency of sK values <3.5 mEq/L
with patiromer was 2.0% in DM2 patients (1.1% in DM+ins and 2.6%
DM-ins). Patiromer was generally well tolerated. At least one adverse
event (AE) was experienced by 28.4% of DM2 patients. The most com-
mon individual AE was constipation (DM2 6.1%; DM2+ins 7.3%, DM-
ins 5.3%); all constipation events were mild or moderate in severity.
Conclusion: Patiromer reduces serum K in hyperkalemic patients with
CKD and diabetes irrespective of daily insulin use.
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Clinical Trial Registration Number: NCT01371747; NCT01810939
Supported by: Relypsa, Inc.
Disclosure:P. Rossignol:Employment/Consultancy; Relypsa Inc., Astra-
Zeneca, Novartis, Stealth Peptides, Vifor-Fresenius Medical Care Renal
Pharma. Other; Co-founder of CardioRenal.

1051
Mitochondrial uncoupling combined with pyruvate dehydrogenase
activity ameliorated hyperglycaemia
H.-W. Jiang1, J.-Y. Li1, Z.-F. Xie1, A.-H. Gao1, L.-N. Zhang1, F. Yang2, J.
Li1;
1Shanghai Institute of Materia Medica, 2East China Normal University,
Shanghai, China.

Background and aims: DNP, a classical mitochondrial uncoupler, per-
formed hypoglycemic and hypolipidemic effect and had been applied in
clinic but was withdrawn because of a combination of hyperthermia,
hyperkalemia, hyperlactatemia and the risk of death. The side effect was
clarified to closely associated with excessive promotion of lipid oxidation
leading to ketones body release and fever, and the compensatory ATP
generation by glycolysis contribution to lactate release. Pyruvate dehy-
drogenase complex (PDC) is another key switch point of glucose and lipid
metabolism. Increasing activity of PDC would promote glucose but not
lipid oxidation, inhibit ketone and lactate release and result in a significant
hypoglycemia. Our study aim to clarify that the enhanced activity of PDC
could partially reverse the side effect inspired by DNP in vitro and vivo,
and a novel molecular with mitochondria uncoupling and PDC activity
were identified to ameliorate hyperglycemia.
Materials andmethods: The survivors of mice (n=8) were observed in 24
hours after single-dose treatedwithDNP (60mg/kg) on two-week pretreated
with DCA (PDC activator, 1g/kg) or not. Glucose oxidation and lipid oxi-
dation were obtained by isotope labeling in myotubes. Lactate was mea-
surement after incubated with compounds in 12 hours. ob/ob mice(n=8)
were oral administrated with 20mg/kg 1093 for five weeks, and glucose
tolerance and insulin sensitivity were detected during treatment.
Results: DCA blocked the lipid oxidation (0.73±0.025-fold vs 1.38
±0.032-fold, p<0.001) and lactate release (0.82±0.021-fold vs 1.12
±0.035-fold, p<0.001) induced by DNP in myotubes. But the effect of
DNP on glucose oxidation was not affected by DCA in myotubes (1.31
±0.032-fold vs 1.35±0.14-fold, p>0.05). DCA protected mice from death
caused by single-dose treated with DNP in 24 hours (100% vs 37.5%,
p<0.01). Based on a series of screening of oxygen consumption, lactate
release and PDC activity in vitro, we found that 1093 might be a mito-
chondrial uncoupler combined with enhancing PDC activity in myotubes.
1093 promoted glucose oxidation (p<0.05) other than glycolysis and had
no effect on lipid oxidation in myotubes. Long-term treatment with 1093
in ob/ob mice, glucose tolerance (2712±397.6 vs 1947±88.48, p<0.05)
and insulin sensitivity (1412±247.4 vs 910.0±82.79, p<0.05) were signif-
icantly improved and no changes in serum lactate (24.73±4.89 vs 27.43
±3.17mg/dl, p>0.05).

Conclusion: Our findings showed DCA could partially reverse the side
effect caused by DNP in vitro and in vivo. Through a series of compound
screening, we found 1093 was a mitochondrial uncoupler combined with
enhancing PDC activity and promoted glucose metabolism. These results
indicated that mitochondrial uncoupling combined with PDC activity
seems to be a safe and effective strategy to ameliorating hyperglycemia.

Disclosure:H. Jiang: None.

1052
Oxyntomodulin analogue for the treatment of diabetes and obesity
Y. Chen1, M. Song2, L. Ding2, A.L. Cox2, X. Ruan2, H.A. Bina3, M.D.
Michael2, R.C. Cummins4, J. Alsina-Fernandez4;
1Eli Lilly & Co, 2Diabetes, Eli Lilly & Co, 3Biotechnology and
Autoimmunity, 4Peptide Lead Optimization, Eli Lilly & Co,
Indianapolis, USA.

Background and aims: Oxyntomodulin (OXM) is a peptide hormone
released from the L-cells of the small intestine in proportion to nutrient
ingestion. OXM is a glucagon-like peptide 1 receptor (GLP1R)/glucagon
receptor (GCGR) dual agonist that regulates glucose homeostasis and
body weight through incretin effects and increased energy expenditure.
We investigate metabolic effects of a long acting GLP1R/GCGR dual
agonist in rodent models.
Materials and methods: A long acting dual GLP1R/GCGR co-agonist,
LY2944876 (LY), a corresponding GLP1R agonist, LSN2954023,
matched for GLP1R agonist potency and pharmacokinetics, and a
GLP1R agonist, LSN2534554 were developed in house. LY or
LSN2534554 was administered by subcutaneous (SC) injection to lean
mice. An IPGTTwas performed 16 hours following drug administration.
LY or LSN2954023 was administered every 3 days by SC injection to
diet-induced obese (DIO) mice for 4 weeks. Food intake and body weight
were monitored. An IPGTT was performed at the end of 4 weeks study.
Blood and liver samples were collected for analysis. LYor LSN2954023
or LSN2534554 was administered by SC injection to DIO mice. Food
was removed at the time of drug administration. Blood and liver samples
were collected 16 hours following drug administration for analysis.
Results: A dose-dependent statistically significant increase in insulin se-
cretion and decrease in glucose excursion were seen when LY was tested
in lean mice. To explore the metabolic effects of LY in a model of obesity
and insulin resistance, LYor LSN2954023was administered at 6.7 and 20
nmol/kg to DIO mice for 4 weeks. LY exhibited superior efficacy com-
pared with LSN2954023 on food intake reduction and weight loss. Body
composition analysis confirmed that the decrease in body weight was
primarily due to decrease in fat mass. An IPGTT performed on day 29
revealed that glucose tolerance in high dose LY group was improved and
comparable to the LSN2954023 groups. Chronic LY treatment
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significantly decreased liver triglycerides, plasma insulin, cholesterol and
leptin. To investigate metabolic effects independent of weight change, LY
was administrated once to DIO mice. Acute treatment with LY demon-
strated statistically significant reductions in hepatic malonyl-CoA and
acetyl-CoA levels and ChREBP gene expression, and a statistically sig-
nificant increase in hepatic FGF21 gene expression. Acute treatment with
LY also statistically significant decreased plasma triglyceride levels and
increased plasma FGF21 levels. These changes were not observed in the
LSN2954023- or LSN2534554- treated group.
Conclusion: These results demonstrate that GLP1R/GCGR co-agonist is
effective in glucose control and weight reduction. The findings suggest
that OXM analogs are potential therapies to offer non-inferior glycemic
control, superior weight management capability and potential beneficial
lipid profiles.
Disclosure:Y. Chen: None.

1053
Adverse effects of methylglyoxal on metabolic syndrome parameters
H. Malinska, M. Hüttl, I. Markova, O. Oliyarnyk, J. Trnovska, V. Skop,
L. Kazdova;
Institute for Clinical and Experimental Medicine, Prague,
Czech Republic.

Background and aims: Biogenesis of reactive dicarbonyls such as
methylglyoxal is related to glycaemic and lipid status in metabolic syn-
drome and type 2 diabetes. Plasma methylglyoxal levels are elevated in
diabetic patients, mainly those with nephropathy or cardiac failure.
Excessive generation of dicarbonyls leads to the production of advanced
glycation end products (AGE), activates inflammatory processes, in-
creases oxidative stress and can play a key role in the development of
vascular complications. However, the underlying mechanisms remain un-
clear. In our study, we examined the effect of methylglyoxal administra-
tion on the parameters of metabolic syndrome in hypertriglyceridaemic
rats (HHTg) with insulin resistance and fatty liver.
Materials and methods: Adult male rats of HHTg strain were fed a
standard diet. Methylglyoxal was administered intragastrically three times
a week in a dose of 0.5 mg/ kg b.wt. for 4 weeks. Concentrations of
glutathione and urine albumin were determined using the HPLC-method.
Gene expression was measured by quantitative RT-PCR.
Results: Compared with controls, methylglyoxal-treated HHTg rats exhib-
ited increased non-fasting serum levels of glucose (8.8±0.2 vs 7.1±0.2
mmol/l, p<0.01), insulin (0.515±0.030 vs 0.246±0.026 μmol/l, p<0.05)
and impaired glucose tolerance (AUC0-120, p<0.05). However, there were
no differences in serum triglycerides, adiponectin or ectopic triglyceride
accumulation in the liver and skeletal muscle. In the liver, methylglyoxal
resulted in decreased levels of glutathione (p<0.05) and increased
lipoperoxidation (p<0.05) measured as TBARS. In the kidney cortex,
methylglyoxal administration did not affect activity or relative mRNA ex-
pression of glyoxalase-1, which is involved in the degradation pathway of
methylglyoxal. Methylglyoxal administration significantly elevated
microalbuminuria (42.8±7.3 vs 13.8±2.9 mg/g creatinine, p<0.01) and
urine lactate (p<0.05) in HHTg rats. Markedly decreased levels of glutathi-
one (1.08±0.06 vs 0.84±0.02 μmol/mg, p<0.01) together with reduced
activity of glutathione-dependent enzymes can contribute to the impairment
of kidney function after methylglyoxal administration. In visceral adipose
tissue, methylglyoxal-treated rats exhibited decreased relative mRNA ex-
pression of transcription factor Nrf2 (p<0.05), which controls antioxidant
and lipogenic genes, and strongly deteriorated fatty acid composition in
phospholipids. The proportion of saturated fatty acids, mainly palmitic
(p<0.05) and myristic acid (p<0.05), were significantly increased together
with significantly decreased proportion of PUFA n-3 (p<0.001).
Conclusion: Methylglyoxal administration in rats with severe
hypertriglyceridaemia aggravated glucose tolerance, induced oxidative
stress in the kidney and liver and elevated microalbuminuria.
Methylglyoxal also caused lipid alterations in visceral adipose tissue,

which may promote insulin resistance. Our results support the hy-
pothesis, that methylglyoxal may be involved in the pathogenesis of
disorders associated with metabolic syndrome and type 2 diabetes.
Supported by: GACR P303/13-10813S and MZ CR - DRO (IKEM, IN
00023001)
Disclosure:H. Malinska: None.

1054
Effect of acute hyperinsulinaemia and postprandial state on the en-
dothelial function in metabolically healthy volunteers with over-
weight or obesity
J. Veleba1, L. Belinova1, H. Malinska2, K. Velebova1, E. Stolarikova1,
T.V. Hoang1, T. Pelikanova1;
1Departement of Diabetology, 2Departement of Experimental Medicine,
Institute of Clinical and Experimental Medicine, Prague, Czech Republic.

Background and aims: Endothelial dysfunction has been linked to the
pathogenesis of cardiovascular disease. Mechanisms involved in the reg-
ulation of vascular reactivity are not fully understood. The aim of the
study was to test the effects of isolated acute hyperinsulinemia induced
by hyperinsulinemic euglycemic clamp and postprandial state after meal
test on the vascular reactivity, and examine the relations to the degree of
oxidative stress (OS) and levels of selected gastrointestinal peptides
(GIP).
Materials and methods: We enrolled 30 volunteers with overweight
or obesity and with normal glucose metabolism. All subject
underwent the hyperinsulinemic euglycemic clamp combined with
indirect calorimetry and meal test using standard breakfast.
Parameters of the endothelial function - the peripheral augmentation
Index (Al) and the reactive hyperemia index (RHI) were measured by
finger pulse plethysmography before and during the clamp and before
and after the meal test. Insulin sensitivity was estimated as the met-
abolic clearance of glucose (MCG), the metabolic flexibility as the
increase in the respiratory quotient during the clamp (ΔRQ).
Parameters of OS and selected GIP in serum were measured during
the meal test. T-test and the Pearson correlation coefficient were used
for the statistical analysis.
Results:AI increased during the clamp (ΔAI: 10.45 ± 5.12; p <0.01) and
during the meal test (ΔAI: 7.97 ± 7.66; p <0.001). RHI decreased during
clamp (ΔRHI: -0.091 ± 0.03; p <0.05), while it did not change during the
meal test. We found a positive relationship betweenMCG andΔRHI (r =
0.32; p<0.001) and negative correlation betweenΔAI and ΔRQ (r 0.24;
p<0.001) during the clamp. The glucagon-like peptide 1 (GLP-1) at
120 min of the meal test correlated positively with RHI (r = 0.38;
p<0.001), and negatively with AI (r = -0.36; p<0.001). The change in
activity of superoxide dismutase (ΔSOD) was positively related toΔRHI
(r = 0.21; p<0.001) and negatively to ΔAI (r = -0.51; p<0.001).
Conclusion:Hyperinsulinemia and postprandial metabolic changes impair
endothelial function in metabolically healthy volunteers with overweight
and obesity. OS is a possible mediator. The impairment of endothelial
function is less pronounced in individuals with higher insulin sensitivity,
higher metabolic flexibility and higher postprandial rise of GLP-1.
Clinical Trial Registration Number: NCT01946347
Supported by: AZV15-27431A
Disclosure: J. Veleba: None.

1055
Probiotic Lisosan G preserves functional properties of human endo-
thelial progenitor cells exposed to lipopolysaccharides
L. Giusti1, L. Pucci2, M. Gabriele2, V. Sancho-Bornez1, M. Garofolo1, V.
Longo2, A. Dardano1, R. Miccoli1, G. Penno1, D. Lucchesi1, S. Del
Prato1;
1Clinical and Experimental Medicine, University of Pisa, 2Agricultural
Biology and Biotechnology, CNR, Pisa, Italy.
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Background and aims: Endogenous signals (such as oxidized-LDL)
and exogenous signals (such as lipopolysaccharides, LPS) derived
by the gut microbiota orchestrate inflammatory responses and con-
tribute to plaque evolution in obesity, metabolic syndrome and dia-
betes. The involvement of LPS as a potentially important source of
vascular inflammation in the induction of atherogenesis has been
postulated. Several strategies have been developed to change gut
microbiota. For instance, probiotics can modify gut microbiota.
With this background, we have evaluated the effects of the probiotic
Lisosan G (LG) on human endothelial progenitor cells (EPCs)
exposed to LPS.
Materials and methods: Early EPCs, obtained from peripheral blood
mononuclear cell (PBMC) of healthy subjects, pre-treated with LG 0.7
mg/ml for 1 hour, and/or exposed to LPS 10 μg/ml for the next 23 hours,
have been evaluated at 5-hour and 24-hour for: 1. cells viability; and 2.
reactive oxigen species (ROS) production; at 24-hour for: 3. adhesion to
fibronectin; and 4. expression of IL-6, COX-2, ICAM-1, ET-1, Casp-3,
Casp-9, CHOP, SOD2, CAT, GPx1; at 5-hour and at 24-hour for: 5. the
nuclear factor NF-kB translocation.
Results: First, cells viability at 5-hour and 24-hour: no differences in LG-/
LPS- (the control experimental condition, C), vs. LG+/LPS-, LG-/LPS+
and LG+/LPS+. Adhesion at 24-hour: it was higher (p=0.021) in LG+/
LPS+ vs. C, marginally higher (p=0.09) vs. other experimental condi-
tions. ROS production: differences have been observed both at 5h
(p=0.0026) and 24h (p=0.051); reduced in LG+/LPS- vs. C (p=0.033
and p=0.119, at 5h and 24h, respectively); marginally increased in LG-/
LPS+ vs. C at 5h and 24h; reduced in LG+/LPS+ vs. LG-/LPS+
(p=0.0043 and p=0.067, at 5h and 24h, respectively). At 24h, as com-
pared to C, LPS (LG-/LPS+) rises expression of IL-6, COX-2, ICAM-1
(p=0.0001 for all), ET-1 (p=0.0003), Casp-3 e Casp-9 (p=0.005), CHOP
(p=0.0004), SOD2 (p=0.0001) and GPx1 (p=0.0073). LG+/LPS+ de-
creases IL-6 and ICAM-1 (both p=0.0001), normalizes COX-2
(p=0.0001), ET-1 (p=0.0002), Casp-3 (p=0.0001), Casp-9 (p=0.0001)
and CHOP (p=0.0001), further increases SOD2 (p=0.0017) and GPx1
(p=0.0048). Finally, LPS pauperises CAT (p=0.012), with LG normaliz-
ing its expression. In C and in LG+/LPS-, NF-kB was mainly localized
into the citosol, in LG-/LPS+ mainly within the nucleus; in LG+/LPS+
nuclear translocation of NF-kB was reduced.
Conclusion: In human EPCs, LPS increases ROS, up-regulates pro-in-
flammatory tone, pro-apoptotic factors and anti-oxidants. Lisosan G pro-
tects human EPCs exposed to LPS reducing ROS, down-regulating pro-
inflammatory and pro-apoptotic factors and strengthening anti-oxidant
defenses through NF-kB translocation.
Supported by: Regione Toscana, Grant n. D55E11002680005
Disclosure:L. Giusti: None.

1056
Novel targets involved in the restoration of recurrent hypoglycaemia
induced defective counter-regulation following acute high intensity
exercise
A.D. McNeilly1, J.R. Gallagher1, K.A.E. Wright1, J.J.T. Huang2, R.J.
McCrimmon1;
1Division of Molecular and Clinical Sciences, 2Biomarker and Drug
Analysis Core Facility, University of Dundee, UK.

Background and aims: Recurrent hypoglycemia (RH) is a major limita-
tion to glycaemic control in individuals with Type 1 Diabetes. This can
result in suppression of the normal counter-regulatory hormonal and
physiological response (CRR) to hypoglycemia, increasing the risk of
severe hypoglycemia. We have previously demonstrated that acute high
intensity exercise (HI) restored defective CRR potentially through a pro-
cess of “dis-habituation”. The molecular mechanisms through which this
improvement occurred remain unclear. Glucose sensing neurons within
the hypothalamus play a fundamental role in glycaemic control. This
study tested the hypothesis that changes in key proteins within the

hypothalamus may be responsible for the improvement in CRR following
acute HI exercise.
Materials and methods: Hypothalamic samples from male Sprague
Dawley rats (250-300g; n=4/group) previously exposed to RH (1U/kg
insulin i.p; 3 times per week for 4 weeks) and (ii) low-intensity exercise
(LI: Total 25 min: 5m/min) or (ii) high-intensity exercise (HI: Total
25min; 5min (5m/min) accelerating (2m/min) to final 1min (15m/min)
were processed, labeled with iTRAQ 8-plex reagent and fractionated
using high pH fractionation and a strong cation exchanger for subsequent
LC-MS/MS analysis. Peptide identification and protein quantification
was performed using PEAKS 7.0 (database =ipi-RAT 2012-09-27) with
false detection rate (FDR) set to 1% at the identified peptide spectrum
match level. Normalisation was performed in PEAKS 7.0 as default. Top
hits were validated by Western blot analysis.
Results: A total of 4085 proteins were identified (FDR at 0.1%) with
quantification data available on 1866 proteins containing unique
peptides/quantifiable reporter ions. Using a cut-off of 30% changes and
p value (Bonferroni-Hochberg method) of 0.05, 25 proteins were differ-
entially expressed. Five proteins; DNAJB3 (Hsp40), BSN-Bassoon,
DPP10, MTX2 and Adenoline cyclase 9 (ac9) passed the fold change
filter and manual curation criteria. The proteins identified share similar
properties involved in synaptic transmission either through formation of
presynaptic complexes (BSN-Bassoon), translocation of complexes to the
surface membrane (MTX2 and DPP10) or glycolysis and cell prolifera-
tion (Hsp40 and ac9).
Conclusion: Differential expression of 5 key proteins within the hypo-
thalamus highlight novel pathways that may play a role in exercise in-
duced restoration of defective CRR following RH.
Supported by: JDRF and Diabetes UK
Disclosure:A.D. McNeilly: None.
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1057
Recombinant ACE2 reduces angiotensin II and supresses atheroscle-
rosis associated with experimental diabetes in apolipoprotein E
knockout mice
M.C. Thomas1, R. Pickering1, D. Batu1, M. Poglitstch2, M.E. Cooper1,
C. Tikellis1;
1Baker IDI Heart and Diabetes Institute, Melbourne, Australia, 2Apieron
Biologics AG, Vienna, Austria.

Background and aims: Angiotensin Converting Enzyme 2 (ACE2) op-
poses the actions of Angiotensin II (Ang II), by degrading it to the
vasculoprotective peptide, Angiotensin 1-7 (Ang 1-7). ACE2 expression
is reduced in the diabetic vasculature coinciding with activation of the
renin angiotensin system. Given the important role of Ang II/Ang 1-7 in
atherogenesis, we investigated the effects of ACE2 replenishment on the
development of atherosclerosis associated with experimental diabetes.
Materials and methods: Diabetes was induced in male apolipoprotein E
knockopiut mice using streptozotocin (55mg/kg/ in 5 daily doses). Mice
were then randomized to receive murine recombinant ACE2 (1 mg/kg/
day IP) or vehicle for 6 weeks. Circulating ACE2 activity and angiotensin
levels were estimated at 1 weeks and 6 weeks and atherosclerotic burden
was quantified after 6 weeks using en face staining.
Results: Recombinant ACE2 significantly increased ACE2 activity and
significantly reduced Ang II levels in plasma and tissue without lowering
blood pressure. Plaque accumulation was increased in diabetic mice when
compared to non-diabetic mice associated with increased vascular expres-
sion of adhesion molecules and inflammatory cytokines, including IL-6,
MCP-1 and VCAM-1. Treatment with murine recombinant ACE2 signif-
icantly reduced plaque area and markers of vascular inflammation.
Conclusion: ACE2 deficiency is associated with up-regulation of athero-
genesis and enhanced responsiveness to pro-inflammatory stimuli. As
diabetes is associated with relative ACE2 deficiency, replacement of cir-
culatingACE2 using recombinant protein is a logical strategy. In addition,
we now demonstrate for the first time that ACE2 repletion is effective as a
strategy to reduce atherosclerosis associated with diabetes.
Disclosure:M.C. Thomas: None.

1058
A salvage pathway of SGK1 in eNOS activation in coronary cells
D. Pastore1, D. Della Morte1, B. Capuani1, F. Pacifici1, A. Coppola1, R.
Arriga1, A. Bellia1, M. Tesauro1, G. Donadel1, G. Sconocchia2, P.
Sbraccia1, D. Lauro1;
1University of Rome Tor Vergata, 2Institute of Translational
Pharmacology, National Research Council, Roma, Italy.

Background and aims: Endothelial dysfunction results from the combi-
nation of different vascular risk factors such as hypertension, diabetes, and
dyslipidemia. Several molecular pathways underlays this process and
when deregulated by noxious stimuli, such as hyperglycemia, lead to
arterial impairment. These pathways include mainly intracellular signal-
ing like PI3K-AKT1 and when activated by insulin stimulation, induce
Endothelial Nitric Oxide Synthase (eNOS) phosphorylation and conse-
quent nitric oxide (NO) production, which is critical in vascular homeo-
stasis. In a recent work, we have demonstrated that along with AKT1,
Serum and glucocorticoid-inducible kinase 1 (SGK1), which have a high-
ly homology with AKT1, was able to regulate the production of NO and
to protect endothelium from hyperglycemia. Moreover, while it is
established the role of AKT1 in the activation of eNOS and NO produc-
tion, it is not clear the role of SGK1 in this pathway. Therefore, the aim of
this study was to evaluate the role of SGK1 in the activation of eNOS and

NO production by using an in vitro model of Human Coronary Artery
Endothelial Cells (HCAEC).
Materials and methods: HCAECs were infected with different con-
structs of SGK1: 1. SGK1wt (full length protein, ubiquitinated and de-
graded by proteasome), 2. SGK1Δ60 (not ubiquitinated, not degraded,
and more active protein), and 3. SGK1Δ60KD (kinase-inactive); or treat-
ed with a specific proteasome inhibitors (ALLN, Lactacystin) that prevent
the degradation of SGK1 by proteasome mechanism. In order to deter-
mine the specific role of AKT1 and SGK1 in eNOS activation, we eval-
uated eNOS phosphorylation at Ser1177 by western blot analysis and NO
production by NO detection assay, in these constructs stimulated with or
without insulin and/or selective AKT1 and SGK1 inhibitors administered
alone or in combination. Furthermore, we evaluated apoptosis levels in
HCAECs treated with TNF-alpha by FACS analysis.
Results: We showed even in the HCAEC that SGK1 was degraded by
proteasome and that proteasome inhibitors blunted SGK1 degradation
inducing an increase in SGK1 cytoplasm expression and activity.
Phosphorylation of eNOS in Ser1177 and NO production after insulin
stimulation were significantly increased in cells overexpressing SGK1
and with SGK1 highest activity (SGK1Δ60 (n=3), or treated with protea-
some inhibitors (n=3)), compared to the other constructs (SGK1wt (n=3),
SGK1Δ60KD (n=3)) (p<0.05). Interesting, AKT1 inhibitor, was able
only partially to reduce the phosphorylation of eNOS, as well as the
SGK1 inhibitor in each construct but especially in SGK1Δ60, suggesting
that SGK1 may be an alternative pathway in NO production when AKT1
in blunted. In addition, SGK1Δ60 HCAECs have reduced apoptotic
levels after TNF-alpha stimulation, confirming that increasing the NO
bioavailability may increase cellular survival.
Conclusion:These results propose a novel important role for SGK1 in the
modulation of eNOS mediated NO production, which can have an AKT1
compensatory effect in regulating cell/tissue NO levels. These results may
open new therapeutic strategy against cardiovascular diseases.
Supported by: ASI N2013-084-RO, COREA, PON03PE_00146_1/10
BIBIOFAR
Disclosure:D. Pastore: None.

1059
Novel insights into the effects of insulin-like growth factor 1 and
endothelin signalling on vascular redox state in patients with type 2
diabetes
I. Akoumianakis1, L. Herdman1, M. Margaritis1, F. Sanna1, R. Sayeed2,
M. Petrou2, P.Wohlfart3, N. Tennagels3, K.M. Channon1, C. Antoniades1;
1Cardiovascular Medicine Division, University of Oxford, 2Oxford
University Hospitals NHS Trust, Oxford, UK, 3Diabetes R&TM, Sanofi
Aventis Deutschland GmbH, Frankfurt, Germany.

Background and aims:Oxidative stress participates in the vascular com-
plications of Type 2 Diabetes Mellitus (T2DM). Endothelin 1 (ET1) and
insulin-like growth factor 1 (IGF1) affect redox hubs, but their effect on
vascular redox state in T2DM patients is unknown. We explored the role
of ET1 and IGF1 signalling on vascular redox regulation in T2DM pa-
tients with coronary atherosclerosis.
Materials and methods: Internal mammary artery (IMA) segments were
obtained from 486 patients undergoing coronary bypass surgery (146
T2DM) and used for superoxide (O2-) measurement ex vivo. Plasma
ET1 and IGF1 were measured by ELISA.
Results: High plasma ET1 (not IGF1) was associated with elevated vas-
cular NADPH oxidase activity (A, B), while vascular IGF1R and ET1
expression were strongly correlated (C). Vessels with increased IGF1R
and ET1 expression had higher NADPH oxidase activity only in T2DM
patients (D, E). To test the direction of these associations, we induced O2-
generation in IMAs by incubating with NADPH 1mM ex vivo, showing
no effect on IGF1R or ET1 expression (F).
Conclusion: We demonstrate for the first time in humans that elevated
vascular IGF1R expression and plasma or vascular ET1 may drive
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vascular NADPH oxidase activity selectively in T2DM patients. Our
findings suggest dysregulation of vascular IGF1R and ET1 pathways in
T2DM, identifying them as therapeutic targets to prevent vascular com-
plications in such patients.

Supported by: Sanofi Aventis Deutschland GmbH
Disclosure: I. Akoumianakis: Grants; Sanofi Aventis Deutschland
GmbH.

1060
Transplantation of mobilised human mononuclear cells into nude
rats improved diabetic peripheral neuropathy and nerve
regeneration
S.Min1, J. Kim1, B.-M. Oh2, H. Kim3,W.-K.Moon3, H. Lee4, K. Park1,4,
H. Jung1,4;
1Internal Medicine, 2Rehabilitation Medicine, Republic of, 3Radiology,
Seoul National University Hospital, 4Innovative Research Institute for
Cell Therapy, Seoul, Republic of Korea.

Background and aims: Current medicines for diabetic peripheral neu-
ropathy (DPN) control not the mechanism but the symptoms. Stem cell
therapy has shown regenerative effects on damaged cells from limb is-
chemia, and some animal stem cells have been also reported to have
favorable effects on DPN. Therefore, we explored the effects of human
mobilized mononuclear cells (hMNC) in rats with DPN and examined the
mechanisms.
Materials and methods: hMNC were isolated and cryopreserved from a
healthy volunteer after G-CSF mobilization. Sprague Dawley nude rats
were induced to diabetes (DM) by streptozotocin injection and then 8
weeks later, 1 x 106 hMNC were transplanted into muscles of Rt. hind
limb. Into the contralateral Lt. limb, normal saline was injected as a con-
trol. Before and at 4 weeks after transplantation, nerve conduction veloc-
ities (NCV) and laser-doppler perfusion imaging of both limbs were
assessed. Immunohistochemical staining for PGP9.5 in the foot epidermis
was performed to measure nerve regeneration. Expression of growth fac-
tors with angiogenic and neurotrophic properties were examined in the
muscle by RT-PCR, and the grafts were monitored using 3T-MRI in vivo.
Immortalized mouse Schwann cell line, IMS32 cells were cultured to
examine effects of growth factors on myelination markers.
Results: The DM rats showed decreased NCVand perfusion compared to
non-DM rats. NCV and perfusion improved in the hMNC-transplanted
limbs compared to the saline-injected limbs in the DM rats. However,
density of intra-epidermal nerve fibers was not significantly different
between the limbs. According to MRI imaging, iron-tagged hMNC were
observed as long as 5 weeks after transplantation, but the grafts didn’t
exist so long. mRNA expression of HGF in the hMNC treated muscle
increased compared to that in the saline-injected muscle, and HGF treat-
ment significantly enhanced Mpz transcript in IMS32 cells.

Conclusion: This study suggested that hMNC had a potential to improve
DPN, and improved blood perfusion and induction of growth factors
could be involved in the process.
Supported by: IRICT
Disclosure:S. Min: Grants; IRICT.

1061
Cardiac function and energy metabolism are preserved in diabetic
mice overexpressing GTP cyclohydrolase I
S.F. Mafrici1, K. Ziberna2, D. Duglan2, B. Casadei2, R. Carnicer2;
1Department of Medical and Surgical Sciences, Magna Graecia
University, Catanzaro, Italy, 2Radcliffe Department of Medicine,
Division of Cardiovascular Medicine, University of Oxford, UK.

Background and aims: Diabetic cardiomyopathy is defined as the pres-
ence of ventricular dysfunction in the absence of underlying vascular
disease or hypertension. Although its pathophysiology is not completely
understood, mitochondrial dysfunction and decreased cardiac energetics
are associated with impaired diastolic function in this condition. We have
previously demonstrated in a murine model of type I diabetes (T1DM)
that it is possible to prevent diastolic dysfunction by increasing the levels
of tetrahydrobiopterin and nitric oxide (NO) via GTP cyclohydrolase I
(GCH1) overexpression. BecauseNO activates glucose transport andmay
regulate metabolism and mitochondrial bioenergetics via S-nitrosation,
the aim of our study was to test whether the cardioprotective effect of
GCH1 was mediated by an improvement in cardiac energetics.
Materials andmethods: The experiments were conducted in accordance
with the Animals (Scientific Procedures) Act (UK, 1986). PCr/ATP ratio
was measured in perfused hearts using 31P-NMR and oxygen consump-
tion rate (OCR) of intact cardiomyocytes using a phosphorescent probe.
Data was evaluated using 2-way ANOVA followed by Bonferroni’s mul-
tiple comparison test.
Results:We induced T1DM in mice with specific cardiac overexpression
of GCH1 (TG) and their wildtype (WT) littermates via multiple
streptozotocin injections. WT diabetic mice presented decreased PCr/
ATP ratio (1.32±0.1 vs 1.73 ±0.1, p<0.05, n=11 per group) andmitochon-
drial Creatine Kinase (CK) activity (1.56±0.1 vs 1.98 ±0.1, p<0.05, n= 10
per group) when compared with non diabetic WT mice, indicating im-
paired cardiac energetics. In contrast, TG diabetic mice were protected
andmaintained PCr/ATP ratio andCK activity comparable to non diabetic
WT. The protection could not be explained by an increase in mitochon-
drial content, as the activity of citrate synthase enzyme and the level of
mitochondrial voltage dependent anion channels were the same across the
groups. Mitochondrial uncoupling protein 3 (UCP3) levels in the WT
diabetic hearts were 2.5 fold greater compared to non diabetics
(p<0.001, n=12 per group), indicating a switch towards fatty acid oxida-
tion. However, TG diabetic mice did not show this increase, suggesting an
avoidance of the cardiac metabolic inflexibility observed in T1DM.
Moreover, TG diabetic hearts presented an increase in the protein expres-
sion of the insulin independent glucose transporter 1 (GLUT-1) compared
to WT diabetic hearts (1.71±0.1 vs 1.28±0.1, p<0.05, n=12 per group).
TheOCR indicated a 30% increase in glucose utilisation in TG diabetic vs
WT diabetic mice (p<0.002, n=7 per group), an effect that was inhibited
by STF-31 (20 μmol/L), a specific GLUT-1 inhibitor. The increase in
glucose utilisation in the TG vs WT (6.3±0.4 vs 4.9±0.4, p<0.05, n=7
per group) was mediated by NO, since the incubation with NOS inhibitor
L-NAME (1mmol/L) abolished the differences between groups.
Conclusion: The specific cardiac overexpression of GCH1 preserves the
function and energy metabolism of the heart in the presence of T1DM, in
association with an improved glucose utilisation and metabolic flexibility.
Our study gives an important contribution to the comprehension of the
pathophysiology of diabetic cardiomyopathy, opening potential scenarios
of new treatments.
Supported by: BHF
Disclosure:S.F. Mafrici: None.
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Vascular GLP-1 receptor expression is decreased under diabetic con-
ditions: TCF7L2 is a possible regulator of GLP-1 receptor expression
in artery
T. Kimura1, A. Obata1, M. Shimoda1, A. Tanabe1, S. Okauchi1, H.
Hirukawa1, K. Kohara1, T. Mune1, K. Kaku1,2, H. Kaneto1;
1Diabetes, Endocrinology and Metabolism, Kawasaki Medical School,
Kurashiki, 2Internal Medicine 1, Kawasaki Medical School, Okayama,
Japan.

Background and aims: It is known that incretin signal exerts anti-
arteriosclerotic effects in vascular cells via GLP-1 receptor.We previously
reported that GLP-1 receptor expression in the intima and media was
down-regulated in obese human. On the other hand, GLP-1 receptor ex-
pression in pancreatic β-cells is reduced under diabetic conditions. The
aim of this study is to clarify whether diabetic condition influences vas-
cular GLP-1 receptor expression and which factor could regulate GLP-1
receptor expression in artery.
Materials and methods: We examined the biochemical data and artery
wall thickening using 18-week-old male db/db mice compared to db/m
mice. Excised thoracic artery was specifically collected, and vascular
endothelial cells were cultured. Gene expression of various factors in
the intima and media was analyzed by real time RT-PCR. Primer pairs
encoding genes associated with GLP-1 receptor and factors related to
arteriosclerosis were prepared. We exposed HUVEC to siRNA directed
to TCF7L2 (siTCF7L2) or scrambled control siRNA and cultured for 24
hours. And real-time RT-PCRwith Sybr Greenwas performed. Each gene
expression was semi-quantified by the comparative Ct method with each
result in β-actin as a control. We performed immunostaining using anti-
GLP-1 receptor antibody in thoracic artery. These results were expressed
as mean ± SE. AWilcoxon test was used to test the difference between 2
groups with p < 0.05 regarded as significant.
Results: Arteriosclerosis index [(area of artery outer periphery - area of
artery cavity) / area of artery outer periphery)] was significantly higher in
db/db mice compared to db/m mice (db/db / db/m = 0.43 / 0.37). Between
the db/db and db/m group, there were significant differences in body
weight (37.8 ± 1.5 g, 31.4 ± 0.7 g), FBG (287.2 ± 6.6 mg/dl, 67.0 ± 47
mg/dl), insulin (1.35 ± 0.10 ng/ml, 0.34 ± 0.02 ng/ml), triglyceride (188.9
± 13.1mg/dl, 118.9 ± 3.0 mg/dl), free fatty acid (1.45 ± 0.03 mEq/L, 1.08
± 0.05mEq/L), respectively (p < 0.05). GLP-1 receptor and TCF7L2 gene
expressions in vascular endothelial cells were significantly lower in db/db
mice compared to db/mmice. Immunostainig with antibody against GLP-
1 receptor showed that GLP-1 receptor expression was significantly lower
in endothelial cells and smooth muscle cells in db/db mice compared to
db/m mice. Furthermore, siTCF7L2 decreased TCF7L2 mRNA levels by
71% compared with control and such reduction of TCF7L2 resulted in the
downregulation of GLP-1 receptor gene expressions in HUVEC (p =
0.0005).
Conclusion: Vascular GLP-1 receptor was decreased in obese type 2
diabetes model mice. Since it has been reported that GLP-1 receptor
expression is decreased by glucolipotoxicity in pancreatic β-cells, we
think that vascular GLP-1 receptor expression is also decreased through
the similar mechanism. Furthermore, it is likely that TCF7L2 is a regula-
tor of GLP-1 receptor expression in artery as reported in β-cells.
Disclosure:T. Kimura: None.

1063
Exendin-4 induces autophagy via SIRT1/LKB1/AMPK pathway to
protect vascular endothelial cells from oxidative stress damage
X.Wu, H. Zhang, T. Xu, H. Shi, J. Zhao, X. Zhao, H. Fan, D. Cui, C. Liu;
Department of Endocrinology, First Affiliated Hospital with Nanjing
Medical University, China.

Background and aims: Vascular endothelial cells (ECs) injury induced
by oxidative stress plays a central role in the pathogenesis of diabetic

vascular complications. Regulation of autophagy could protect ECs from
oxidative stress damage. Exendin-4 has been found to exert direct bene-
ficial effects on endothelial function in addition to its insulinotropic ac-
tion. Whether autophagy is involved in the cytoprotective effect of
Exendin-4 is unknown. The present study aims to investigate the effect
of Exendin-4 on ECs autophagy and its impact on oxidative stress-
induced ECs apoptosis.
Materials and methods: Cultured human aortic vascular ECs (HAECs)
were divided into the following groups: control group, Exendin-4 group,
H2O2 group and Exendin-4+H2O2 group. Autophagosomes were ob-
served by electron microscopy. The apoptosis rate was evaluated by flow
cytometry. The expression levels of LC3-II, p-62, RAb7, cleaved-cas-
pase-3, Bcl-2, SIRT1, LKB1, p-LKB1, AMPK, p-AMPK, mTOR and
p-mTOR were determined by western blotting. Localization of the target
protein was detected by immunofluorescence.
Results: H2O2 promoted apoptosis of HAECs in a dose dependent man-
ner. Exendin-4 markedly inhibited the H2O2-induced HAECs apoptosis
(p<0.05) with decreased cleaved-caspase-3 level and increased Bcl-2 ex-
pression. Meanwhile, Exendin-4 significantly upregulated LC3-II expres-
sion and the number of autophagosomes with declined p-62 level and
elevated Rab7 expression. Western blotting and immunofluorescence
showed that Exendin-4 obviously increased the expression of SIRT1,
promoted the transfer of LKB1 from the nucleus to the cytoplasm, acti-
vated cytoplasmic LKB1 and AMPK by phosphorylation, and reduced
the expression of p-mTOR. Inhibition of autophagy with 3-MA or the
SIRT1/LKB1/AMPK pathway with SIRT1 inhibitor nicotinamide could
reduce the protective effect of Exendin-4 on the oxidative stress-induced
HAECs apoptosis.
Conclusion: Exendin-4 could protect vascular ECs from oxidative stress-
induced apoptosis through inducing autophagy via SIRT1/LKB1/AMPK
pathway.
Supported by: NSFC(81261120566)
Disclosure:X. Wu: None.

1064
GLP-1 receptor independent effects of DPP-4 inhibition in mice with
5/6 nephrectomy
B. Hocher1,2, A. Hasan1, C. Reichetzeder1, J. Guo1, K. von Websky1, O.
Tsuprykov1, T. Klein3;
1University of Potsdam, 2Institut für Laboriatorumsmedizin, Berlin,
3Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach, Germany.

Background and aims: Dipeptidyl peptidase (DPP)-4 inhibitors delay
chronic kidney disease (CKD) progression in experimental CKD models.
The underlying molecular pathways are not well defined so far. It is
hypothesised that the renoprotective effects are mediated via the
glucagon-like peptide (GLP)-1/GLP-1 receptor pathway. To test this hy-
pothesis, we analysed the effects of the DPP-4 inhibitor linagliptin in
preventing CKD progression in GLP-1 receptor knockout mice with 5/6
nephrectomy (5/6 Nx) or sham operation in comparison with linagliptin-
treated wildtype mice with 5/6 Nx or sham operation.
Materials and methods: Placebo-treated wildtype and GLP-1 receptor
knockout mice with 5/6 Nx served as controls. Mice were treated for 12
weeks.
Results: Plasma DPP-4 activity was decreased in all linagliptin-treated
groups. Blood pressure was similar in all groups and not affected by
linagliptin treatment. Plasma concentrations of active GLP-1 and active
gastric inhibitory polypeptide increased substantially in all linagliptin-
treated groups. It is of note that the increase in active GLP-1 levels after
linagliptin treatment was more pronounced in the GLP-1 receptor knock-
out mice comparedwith wildtype mice. In GLP-1 receptor knockout mice
and wildtype mice, 5/6 Nx led to the development of renal interstitial
fibrosis, increased cystatin C concentrations, and increased urinary albu-
min excretion. Treatment with linagliptin abolished the development of
interstitial fibrosis, the increase in cystatin C concentrations, and the
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increase in urinary albumin excretion. Compared with non-treated GLP-1
receptor knockout control mice, we detected usingmass spectrometry 197
altered peptide signals following linagliptin treatment in GLP-1 receptor
knockout mice with 5/6 Nx.
Conclusion: The beneficial renal effects of linagliptin in mice with 5/6
Nx are independent of the GLP-1/GLP-1 receptor pathway. Sequencing
of the differentially regulated peptides detected bymass spectrometry will
provide insights into the underlying GLP-1 receptor independent
renoprotective mechanisms of linagliptin.
Supported by: Boehringer Ingelheim
Disclosure:B. Hocher: Grants; Boehringer Ingelheim.
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Poor glycaemic control is related to excess risks of hospitalisation for
infection in patients with type 2 diabetes: the Hong Kong Diabetes
Registry
A.O.Y. Luk, E.S.H. Lau, K.K.T. Cheung, A.P.S. Kong, R.C.W. Ma, R.
Ozaki, F.C.C. Chow, W.Y. So, J.C.N. Chan;
Department of Medicine and Therapeutics, The Chinese University of
Hong Kong, Hong Kong.

Background and aims: Infections occur more commonly in people with
diabetes compared to the general population, and are linked to impaired
immune response and comorbidities. Large-scale studies that examined
the relationship of glycaemic control with infection are limited, and results
from available literatures are conflicting. We evaluated the risk associa-
tion of HbA1c with hospitalisation for infection in a prospective cohort of
Chinese adults with type 2 diabetes in Hong Kong.
Materials andmethods: Between 1 July 1994 and 31May 2015, 22,978
patients underwent detailed assessment of metabolic control and diabetes
complications. Patients were followed for occurrence of infection requir-
ing hospitalisation as identified using discharge diagnosis coded by
International Classification of Disease, Ninth Revision. Multivariate
Cox regression model with time-dependent HbA1c was constructed to
estimate the hazard ratio (HR) of HbA1c with incident infection.
Results: Over a median follow-up period of 4.8 (interquartile range: 2.8,
10.3) years, 4,671 (20.3%) patients were hospitalised for any infection types,
with respiratory infection (n=2,180), urinary tract infection (n=1,079), skin
infection (n=970) and gastrointestinal tract infection (n=625) being the most
common sites. Patients who were hospitalised for infection were older, of
female predominance, and had longer duration of diabetes. Baseline HbA1c,
blood pressures and total cholesterol were higher but bodymass index (BMI)
lower in keeping with older age and longer disease exposure in this group,
who also had higher frequencies of micro- andmacrovascular complications.
In multivariate Cox regression model, time-dependent HbA1c was associat-
ed with any infection with HR 1.08 (95% confidence interval [CI]:1.06-1.10,
p<0.001), adjusted for age, gender, diabetes duration, smoking status, BMI,
estimated glomerular filtration rate, and history of cardiovascular diseases.
When infection site was considered separately, HbA1c remained significant-
ly associated with urinary tract infection (HR 1.08 [95% CI:1.02-1.13],
p<0.001) and skin infection (HR 1.18 [95% CI:1.14-1.22], p<0.001) but
not respiratory or gastrointestinal tract infection.Given that age is a risk factor
for infection, we further examined whether the association of HbA1c with
infection varied with age by including an interaction term of HbA1c and age
in Cox regression model. Adjusted for co-variables, the interaction term was
related to incident infection of any sites with HR 0.99 (95% CI:0.99-0.99,
p<0.001) indicating that the association between HbA1c and infection was
greater in younger compared to older age group.
Conclusion: Poor glycaemic control is associated with increased risk of
serious infection in particular infection of urinary tract and skin. The risk
relationship between HbA1c and infection is more prominent in younger
than older patients.
Supported by: Li Ka Shing Institute of Health Sciences
Disclosure:A.O.Y. Luk: None.
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Plasma clusterin and theCLU gene rs11136000 variant are associated
with mild cognitive impairment in type 2 diabetic patients

S. Wang, R. Cai, J. Sun, R. Huang, W. Xia, S. Tian, X. Dong, Y. Shen;
Department of Endocrinology, The Affiliated ZhongDa Hospital of
Southeast University, Nanjing, China.
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Background and aims: Type 2 diabetes mellitus (T2DM) is related with
an elevated risk of mild cognitive impairment (MCI). Plasma clusterin
was reported associatedwith the early process of alzheimer's disease (AD)
pathology and longitudinal brain atrophy in subjects with MCI. The
rs11136000 SNP within the CLU gene was also associated with the risk
of AD.We aimed to investigate the associations between plasma clusterin,
rs11136000 genotype and type 2 diabetes-associated MCI.
Materials and methods: A total of 231 T2DM patients, including 126
MCI and 105 cognitive-healthy controls enrolled in this study.
Demographic parameters were collected and neuropsychological were
conducted. Plasma clusterin and CLU rs11136000 genotype were
examined.
Results: Plasma clusterin was significantly higher in MCI patients than
control group (p = 0.007). In subjects with MCI, plasma level was nega-
tively correlated with Montreal Cognitive Assessment (MoCA) and
Auditory Verbal Learning Test_delayed recall (AVLT_DR) scores (p =
0.027; p = 0.020, respectively). After adjustment for age, education level,
and gender, rs11136000 TT genotype carriers have a reduced MCI risk
than CC genotype carriers (p = 0.043). Multivariable regression model
showed that education years, diabetes duration, HDL-c, and plasma clus-
terin levels are associated with prevalence of MCI in T2DM patients.
Conclusion: Plasma clusterin was associated with the presence of MCI
and may reflect a protective response in T2DM patients. A beneficial
effect of TT genotype on MCI may exist. Further investigation should
be conducted to determine the role of clusterin during the process of
cognitive decline.
Clinical Trial Registration Number: ChiCTR-OCC-15006060
Supported by: National Natural Science Foundation of China
(No.81570732)
Disclosure:S. Wang: None.

1067
Incidence of urinary tract and genital infections among patients with
and without diabetes
G.A. Nichols1, K.G. Brodovicz2, D.B. Bartels2;
1Kaiser Permanente Center for Health Research, Portland, USA,
2Boehringer-Ingelheim, Ingelheim am Rhein, Germany.

Background and aims: Type 2 diabetes (T2DM) is associated with in-
creased risk of infection. We aimed to compare the incidence of urinary
tract infections (UTI) and genital infections (GI) among a T2DM cohort
and a matched comparison group without T2DM.
Materials and methods: We included T2DM patients from electronic
medical records (EMRs) of Kaiser Permanente Northwest during a 7-
year window (2006-2012). The cohort included 39,301 people with
T2DM, of which 23,067 had their diabetes identified prior to 2006 (prev-
alent cases) and 16,234 were first identified during the 7-year window
(incident cases). Those with a diabetes recognition date prior to 2006were
assigned an index date of 1 January 2006. For cases identified on or after
that date, the actual diagnosis date was considered the index date. We
matched the 39,301 non-T2DM patients matched on age, sex, index year,
and availability of a serum creatinine measurement in the index year (to
account for health and propensity to use services). Non-T2DM patients
were assigned the same index date as their matched T2DM patients.
Patients were followed from index date through 2014, or until death or
disenrollment. We calculated incidence per 1,000 person-years of UTI by
first excluding anyone who had a UTI diagnosis 6 months prior to their
index date and similarly calculated GI incidence among those without a
GI diagnosis 6 months prior to index date. We adjusted incidence rates for
age, sex, race, chronic kidney disease, and diuretic use.
Results: Incident T2DM patients had a mean age of 58.3 (SD 12.7) years;
48%women.Mean age of prevalent T2DMpatients was 61.6 (12.6); 48%
women; mean diabetes duration of prevalent cases at index date was 5.8
(4.7) years. As shown in the table, incident T2DM patients had a UTI rate
of 49.9/1,000 person-years (PY; 95% CI 48.1-51.7), age/sex matched

non-T2DM patients, the rate ratio was 1.16 (1.11-1.22). GI incidence
was 66.1 (64.0-68.2) among incident T2DM (rate ratio 1.14, 1.09-1.19).
Incidence of UTI and GI was higher among prevalent T2DM cases. UTI
incidence was 56.4 (55.0-57.8) with a rate ratio of 1.28 (1.23-1.32), and
incidence of GI was 69.5 (68.0-71.1) with a rate ratio of 1.25 (1.21-1.29).
Incidence of UTI and GI was strongly associated with female sex and
presence of chronic kidney disease.
Conclusion: UTI and GI are common among T2DM and occur at higher
rates compared with age/sex matched non-T2DM patients. Risk of these
conditions is elevated among T2DM cases and becomes greater with
longer diabetes duration.

Supported by: Boehringer-Ingelheim
Disclosure:G.A. Nichols: Grants; Boehringer-Ingelheim, AstraZeneca,
Incyte Corporation.

1068
Chronic disease hypogonadism not age-related: hypogonadism in di-
abetic male patients
A.F. Martins1, J.M. Martins1,2, S. Vale1,2;
1Endocrine Department, Hospital de Santa Maria, 2Lisbon Medical
School, Lisbon, Portugal.

Background and aims: Hypogonadism is common in old age and in
chronic conditions such as diabetes. Hypogonadism may change body
composition, increases insulin resistance, deteriorates metabolic control,
induces dyslipidaemia, precipitates heart disease and increases bone frail-
ty. Hypogonadism interferes with sexual life, changes behaviour and per-
formance and decreases the quality of life. Assessing gonadic function is
therefore part of the medical care of diabetic patients. We report results
regarding gonadic function in diabetic male patients assisted at a tertiary
out patient medical center.
Materials and methods: All diabetic male patients assisted by a single
doctor at a tertiary out patient center were included. Besides the usual
care, total testosterone, FSH, LH, estradiol, SHBG and prolactin were
obtained in a morning blood sample. Clinical and analytical data were
introduced in a specific database. Chi-square, T-student test and Anova
were used to compare groups and the relation between continuous vari-
ables was explored with multiple regression analysis.
Results: The database comprised 614 patients, including 327 (53%) male
patients. Gonadic function was assessed in 127 (39%) of such male pa-
tients. Patients were either type 1 (18%) or type 2 (72%) diabetes mellitus.
They were old (60±15 years), overweight (28.4±4.8 kg/m2), with long
standing disease (18±11 years) and fair metabolic control (7.9±1.5).
Microvascular disease was common (30-50%) as well as high blood pres-
sure (76%) and dyslipidaemia (56%).Testosterone values were not nor-
mally distributed - 359±185 ng/dL [19 - 1467 ng/dL]. Seventy-five pa-
tients (59%) presented evidence for hypogonadism, being serious (<240
ng/dL) in 29 (23%) and mild (<360 ng/dl) in 46 (36%). Hypogonadism
was almost always central (normal FSH and LH < 10U/L) (92%). This
was true regarding serious hypogonadism (86%) and even more so re-
garding mild hypogonadism (96%). Testosterone values were not
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significantly related to age, were not significantly different in patients
under or over age 50 years, and the frequency of hypogonadism was also
not significantly different in those over or under 50 years. Total testoster-
one was inversely related to BMI (r=-0.250, p<0.01) and to metabolic
control (r=-0.153, p<0.1). Total testosterone levels were significantly low-
er in those with peripheral neuropathy than in those without (299±100 vs
384±206, t=2.440, df=125, p<0.05) as well in those without high blood
pressure (334±135 vs. 434±279, t=2.679, df=125, p<0.01).
Conclusion: Hypogonadism may adversely affect metabolic control and
cardiovascular risk in diabetic patients and decreases the quality of life.
We found a very high prevalence of hypogonadism in diabetic patients,
either mild or severe. This very common hypogonadism was almost al-
ways central and not age-related. Testosterone levels were inversely relat-
ed to obesity, metabolic control, high blood pressure levels and the pres-
ence of peripheral neuropathy. Hypogonadism in diabetic patients is a
chronic condition associated state and the presence of diabetes overrides
the relevance of age as a determinant factor of testosterone levels.
Hypogonadism in diabetic patients is related to body composition, meta-
bolic control and cardiovascular disease.
Disclosure:A.F. Martins: None.

1069
Association of autoimmune thyroiditis with sarcopenia in patients
with type 1 diabetes
T. Takahashi1, K. Hara1, T. Kawase1, Y. Kimura1, T. Takayoshi2, Y.
Nakagawa1, T. Arai2, K. Nishiyama2, Y. Yasutomo1, K. Yokono2;
1Division of Diabetes and Endocrinology, 2Division of Internal Medicine
and Geriatric Medicine, Kitaharima Medical Center, Ono City, Japan.

Background and aims: Aging is an inevitable phenomenon. The age-
associated decrease of muscle mass and function is called sarcopenia.
Sarcopenia has been reported to be associated with disabilities, mobility
disorders, fractures, and increased risk of death. Owing to the increase in the
elderly population in the world, sarcopenia has had an increasing impact on
healthcare. Some studies reported an association between sarcopenia and
insulin resistance in patients with type 2 diabetes. However, only a few
studies have evaluated sarcopenia in patients with type 1 diabetes. In this
study, we focused on autoimmune thyroiditis, which sometimes co-occurs
with type 1 diabetes, and evaluated any association of autoimmune thyroid-
itis with sarcopenia in patients with type 1 diabetes.
Materials andmethods:We examined 43 patients with type 1 diabetes in
this cross-sectional study. Regional muscle mass was measured by using
dual-energy X-ray absorptiometry. Sarcopenia was defined on the basis of
the International Working Group on Sarcopenia criteria, with a cut-off of
muscle mass for men and women of 7.23 kg/m2 and 5.67 kg/m2, respec-
tively. All the patients were tested for free T4 (FT4), thyroid stimulating
hormone (TSH), thyroglobulin antibody (TgAb), peroxidase antibody
(TPOAb), HA1c, and GAD autoantibodies (GADAb). Type 1 diabetes
was defined using the American Diabetes Association criteria.
Results:Nineteen of the 43 patients were diagnosed with sarcopenia. The
mean age of patients with and without sarcopenia was 67.9 and 68.2
years, respectively. Both TgAb and TPOAb levels were higher in patients
without sarcopenia (TgAb: 84.22 ± 26.18 IU/ml vs. 18.24 ± 4.47 IU/ml,
respectively; p = 0.008; TPOAb: 76.09 ± 33.06 IU/ml vs. 25.94 ± 13.24
IU/ml, respectively; p = 0.034). However, there were no significant dif-
ferences in FT4 levels between patients with andwithout sarcopenia (1.02
± 0.03 ng/dl vs. 1.16 ± 0.12 ng/dl, respectively; p = 0.44) or TSH (1.63 ±
0.19μIU/ml vs. 2.25 ± 0.42μIU/ml, respectively; p = 0.75), indicating no
difference in thyroid function. There were also no significant differences
between patients with and without sarcopenia in HbA1c (8.26 ± 0.29% vs.
8.29 ± 0.35%, respectively; p = 0.73), GADAb (46.17 ± 29.30 U/ml vs.
110 ± 40.48 U/ml, respectively; p = 0.23), onset of diabetes (50.32 ± 4.26
vs. 51.57 ± 2.67, respectively; p = 0.70), duration of diabetes (17.58 ±
2.82 vs. 18.79 ± 3.66, respectively; p = 0.85), or dose of daily insulin
(17.58 ± 2.82 U/day vs. 29.96 ± 3.58 U/day, respectively; p = 0.09).

Conclusion: In this study, we found that patients with type 1 diabetes
with high levels of TgAb and/or TPOAb are at low risk for sarcopenia.
The combination of autoimmune thyroiditis and type 1 diabetes is one of
the features of autoimmune polyendocrine syndrome. There might be
genetic factors correlating sarcopenia to type 1 diabetes, because autoim-
mune polyendocrine syndrome is related to gene mutations and HLA
type. Further study is required to elucidate the mechanism of sarcopenia
in type 1 diabetes.
Disclosure:T. Takahashi: None.

1070
Role of the "resistin pathway" on cardiovascular risk factors and
major cardiovascular events
C. Menzaghi1, A. Marucci1, A. Antonucci1, C. De Bonis1, L. Ortega-
Moreno1, L. Salvemini1, M. Copetti1, V. Trischitta1,2, R. Di Paola1;
1IRCCS "Casa Sollievo della Sofferenza", San Giovanni Rotondo,
2Sapienza University, Rome, Italy.

Background and aims: Insulin resistance (IR) and low grade inflamma-
tion are primemovers in the development of cardiovascular disease (CVD).
Among other cytokines linked to both conditions is resistin, whose levels
have been associated with atherosclerosis and related clinical phenotypes,
including major cardiovascular events (MACE). Recently, the existence of
a “resistin pathway” affecting the expression of other cytokines, including
IL-1β, IL-6, IL-8, IL-12 and TNF-α, has been proposed. Whether such
deleterious effect is exerted only by resistin itself, or, in contrast, is due also
to the above-mentioned resistin induced cytokines belonging to the “resistin
pathway” has never addressed. Thus, our aims were: i) to explore the
plausibility of an in vivo “resistin pathway” by testing in both serum and
blood cell mRNA from healthy, non-diabetic, individuals the correlations
between resistin levels and those of IL-1β, IL-6, IL-8, IL-12 and TNF-α; ii)
to create a multi-marker “resistin pathway” score, both from serum (sRPS)
and mRNA data (eRPS) and to test the association with several IR-related
cardiovascular (CV) risk factors (i.e. BMI, waist circumference, HOMAIR,
triglycerides, HDL-cholesterol, systolic and diastolic blood pressure) in the
same individuals; iii) to test the association between sRPS and incident
MACE in diabetic patients with established coronary artery disease
(CAD), followed over time.
Materials andmethods: Serum cytokines levels weremeasured by using
commercial ELISA or multiplex detection kits in 280 unrelated healthy
blood donors with a wide range of BMI from the Gargano study 2 (GS2)
and in 353 diabetic patients with CAD from the Gargano Heart Study
(GHS)-prospective design (follow-up 5.4±2.5 years; 71 MACE).
Cytokines expression in white blood cells were also measured in GS2
by RT-PCR.
Results: In GS2 participants, serum resistin was strongly and significant-
ly associated with all serum cytokines (p values ranging 3.0x10-4-4x10-
24), but IL-12. Also resistin expression level was significantly correlated
(p values ranging 1.1x10-4-3.5x10-14) with those of all cytokines, but IL-
12B, thus supporting the existence in vivo of a “resistin pathway”, not
comprising IL-12. In order to study serum and expression levels of the
“resistin pathway” as a whole, both a sRPS and an eRPS were created by
summing the estimate of each cytokine obtained by fitting the multivar-
iable regression models for outcomes of interest. In GS2 individuals: a)
sRPS and eRPS were correlated (r2=0.024, p=0.034); b) sRPS was asso-
ciated with all IR-related cardiovascular risk factors (p=3.x10-2-6x10-4).
Also eRPS was associated with all IR-related CV risk factors, but systolic
blood pressure (p=2.x10-2-7x10-5). In the GHS-prospective design, for
each SD increase of sRPS, the HR (95%CI) for MACEwas 1.6 (1.3-2.0).
This association remained significant (p=7x10-6) after adjusting for sex,
age, smoking habits and BMI.
Conclusion:We here report that a) serum resistin is correlated with serum
IL-1β, IL-6, IL-8 and TNF-α; b) such correlations are, at least partly
regulated at transcriptional level; c) all these cytokines exert a joint effect
on several IR-related CVrisk factors in healthy individuals and onMACE
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in patients with T2D and CAD. Taken together, our study points to the
existence in vivo of a “resistin pathway” that plays a deleterious role on
CVD in high risk patients.
Supported by: Italian Ministry of Health Grant RC2015 and RC2016
Disclosure:C. Menzaghi: None.
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Polymorphisms in the gene promoters of IL4, IL6, IL10 and TNFA
associated with serum levels of cytokines in type 2 diabetic subjects
N.V. Tyan, V.V. Klimontov, A.V. Shevchenko, O.N. Fazullina, N.B.
Orlov, V.I. Konenkov;
Scientific Institute of Clinical and Experimental Lymphology,
Novosibirsk, Russian Federation.

Background and aims: A growing body of evidence indicates that
chronic low-grade inflammation is involved in the pathogenesis of dia-
betic vascular complications. Although the mechanisms of enhanced in-
flammatory response in diabetes have not been precisely defined yet, the
role of immunogenetic factors could be supposed. The aim of the study
was to assess the associations of single nucleotide polymorphisms (SNPs)
in the gene promoters of IL4, IL6, IL10 and TNFAwith serum levels of
cytokines in type 2 diabetic subjects.
Materials and methods:We studied 145 Caucasoid patients with type 2
diabetes, 112 F / 33M, from 43 to 70 years of age, HbA1c 8.1, 7.2 - 9.6%
(median, 25th-75th percentile). Seven SNPs, including IL4: -590 C/T
(rs2243250), IL6: -174 G/C (rs1800795), IL10: -592 A/C (rs1800872)
and -1082 A/G (rs1800896), TNFA: -238 A/G (rs361525), -308 G/A
(rs1800629) and -863 C/A (rs1800630), were revealed by real-time
PCR. The levels of IL-6 and TNF-αwere assessed byMultiplex analysis,
concentrations of IL-4 and IL-10 were determined by ELISA and com-
pared to control (20 healthy subjects matched by sex and age).
Results: Serum level of IL-6 was elevated and IL-4 level was decreased in
observed diabetic patients compared to controls (53.3, 30.4 - 99.5 vs.
28.4, 15.2 - 113.2 pg/ml, p=0.04; 0.38, 0.2 - 0.55 vs. 0.72, 0.43 - 0.84
pg/ml, p=0.005, respectively). Concentrations of TNF-α and IL-10 dem-
onstrated a tendency to increase in diabetic group (29.6, 19.3 - 64.4 vs.
23.2, 12.1 - 39.1 pg/ml, p=0.07; 2.05, 1.74 - 2.58 vs. 1.68, 1.58 - 2.26 pg/
ml, p=0.09 respectively). The IL6 (-174) GG genotype was associated
with higher IL-6 levels as compared to CC and CG genotype (p=0.01 and
p=0.004). The TNFA (-863) CC and CA carries had higher TNF-α levels
compared to those with AA genotype (p=0.04). The concentration of IL-
10 was lower in patients with IL10 (-592) CC compared to AA genotype
(p=0.01). The level of IL-10 exceeded control in patients with IL10 (-592)
AA genotype only (p=0.02). The presence of CC at IL4 -590 position was
associated with lower IL-4 concentration (p=0.02). Other SNPs did not
show associations with appropriate cytokine levels.
Conclusion: The SNPs in the promoters of IL4 (rs1800795), IL6
(rs1800795), IL10 (rs1800872) and TNFA (rs1800630) can affect the
levels of pro-inflammatory and anti-inflammatory cytokines in type 2
diabetic subjects.
Supported by: RSF (14-15-00082)
Disclosure:N.V. Tyan: None.
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Creating phenotypic clusters for the purpose of identifying a
personalised HbA1c target in patients with type 2 diabetes
M. Leventer-Roberts1, B.H. Curtis2, T. Karpati1, S.M. Babineaux2, O.
Reges1, X. He2, M. Hoshen1, J. Wu2, A. Akriv1, G. Rubin2, B. Feldman1,
A. Strizek2, I. Raz3, R. Balicer1;
1Clalit Research Institute, Tel Aviv, Israel, 2Eli Lilly and Company,
Indianapolis, USA, 3Hadassah Medical Center, Tel Aviv, Israel.

Background and aims: Personalized HbA1c targets may serve to im-
prove treatment guidelines and outcomes. No previous study has created

patient clusters for the purpose of predicting future risk of disease in
correlation with underlying HbA1c. The purpose of this longitudinal
study was to cluster patients with T2DM into phenotypically similar risk
groups.
Materials andmethods:We used an electronic medical database from an
integrated health care system, serving over 4.3 million members. We
created a cohort of 85,783 patients with a 3-7 year history of T2DM as
of 1 January 2010 (index date).We trained two logistic regressionmodels,
adjusted for demographic, laboratory, and clinical profiles, to predict the
relative prevalence of macrovascular complications or hypoglycaemia as
of index date. This process yielded four supervised clusters: low/low,
high/low, low/high, and high/high risk of macrovascular complications
or hypoglycaemia, respectively.
Results: The macrovascular complications model had an area under the
curve (AUC) of 0.81 (sensitivity 75.5%, specificity 71.8%). The
hypoglycaemia model had an AUC of 0.73 (sensitivity 59.7%, specificity
75.1%). The first cluster contained 49,182 patients with mean age 57.9
with low rates of pre-existing co-morbidities. The second cluster
contained 21,970 patients with mean age 69.7 who were predominantly
male with high Framingham score. The third cluster contained 6,054
patients with mean age 64.1 who were predominantly female with high
rates of diabetes-specific complications, and the highest rate of insulin
use. The fourth cluster contained 8,577 patients with average age 71.6,
high rates of anaemia, and high rates of both cardiac outcomes and insulin
use.
Conclusion: Supervised clustering can successfully create phenotypically
distinct groups of patients whomay benefit from different guidelines, with
adequate sample size and follow up. Longitudinal cohorts can serve to
correlate observed risk of future outcomes with underlying HbA1c in
order to model an optimal personalized target HbA1c.

Supported by: Eli Lilly and Company
Disclosure:M. Leventer-Roberts: Grants; Funding for this study was
provided by Eli Lilly and Company.
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Diabetes is an independent cause of relative hypoxia in heart failure
L. Bernardi1, M.T. La Rovere2, A. Caporotondi2, G. Guazzotti2, A.
Mugellini3, F. Olmetti2, E. Traversi2, R. Maestri4;
1Folkhälsan Institute of Genetics, Helsinki, Finland, 2Division of
Cardiology Salvatore Maugeri Foundation, Montescano, 3Department
of internal Medicine, Pavia, 4Division of Bioengineering Salvatore
Maugeri Foundation, Montescano, Italy.

Background and aims: Although it is well known that diabetes worsens
the prognosis of heart failure, the factors that actually determine this condi-
tions are poorly understood. Hypoxia is a frequent complication in heart
failure: whether is due to decrease in cardiac output, respiratory abnormalities
or respiratory control instability (Cheyne-Stokes respiration) its presence is a
well recongised worsening factor, which contributes to sympathetic activa-
tion and negative prognosis. Recent studies carried out in small number of
subjects suggested that diabetic patients without heart failure have reduced
oxygen saturation. We then hypothesised that diabetes could represent an
independent cause of hypoxia in heart failure.
Materials and methods: In 582 consecutive patients with heart failure, 450
without diabetes (59.2±10.1yr, 381 male), and 132 with type 2 diabetes (61.3
±8.4yr, 118 male) we evaluated the mean, minimum, maximum oxygen
saturation (SaO2) and its variability (SaO2 standard deviation [SaO2-SD])
during a 20minutemonitoring in supine resting conditions.We also evaluated
the possible SaO2 determinants (NewYorkHeart Association [NYHA] class,
left ventricular ejection fraction [LVEF], creatinine, brain natriuretic peptide,
peak oxygen consumption [VO2peak]), obtained within the previous 7 days.
Data were analysed by t-test comparisons and multiple regression analysis.
Results: SaO2 measures were all significantly reduced in diabetic as
compared to non-diabetic patients (mean: 95.18±2.46% vs 95.84
±2.01%, p=0.002, minimum: 91.87±4.13% vs 93.12±3.47%, p=0.0005,
maximum: 97.09±2.14% vs 97.49±1.81% p=0.03), whereas SaO2-SD
was significantly increased (1.15±0.96% vs 0.92±0.80%, p=0.005).
Diabetic patients were significantly older, had higher creatinine levels,
and lower hemoglobin and cholesterol levels (p<0.02 for all). In a subset
of 309 patients submitted to cardiopulmonary stress test, diabetic patients
also had significantly lower VO2peak (p<0.0001). When multiple regres-
sion analysis was carried out to assess the association between SaO2
(mean and min) and clinical variables we found that diabetes, age, body
mass index, LVEF, creatinine, were significant and independent predic-
tors while sex was significantly associated only with mean SaO2.
Conclusion:Diabetes per se lowers SaO2 in heart failure as an independent
factor. The seemingly small difference observed, still in the normoxic range
(relative hypoxia), is nevertheless important as it underlines a much greater
difference in arterial oxygen pressure, due to the s-shaped haemoglobin
dissociation curve. The increased SaO2-SD and the lower minimum SaO2
in patients with diabetes indicate a higher respiratory instability and higher
risks of periodic breathing, a well known negative prognostic factor in heart
failure. These results demonstrate that diabetes per se leads to a condition of
relative hypoxia. Relative hypoxia appears a previously unrecognised cause
whereby diabetes is a worsening factor in heart failure.
Disclosure:L. Bernardi: None.
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Effect of sarpogrelate, a selective 5-HT2A receptor antagonist, on char-
acteristics of coronary artery disease in patients with type 2 diabetes
D.-H. Lee1, J.-E. Lee1, J. Hur2, E. Chun2, T. Oh1, K. Kim1, J. Moon1, S.
Choi1, H. Jang1, H. Kim3, S. Lim1;
1Internal Medicine, 2Radiology, Seoul National University Bundang
Hospital, Seongnam-city, 3Internal Medicine, Ajou University School of
Medicine, Suwon-city, Republic of Korea.

Background and aims: Sarpogrelate, a 5-hydroxytryptamine type 2A
antagonist, is an antiplatelet agent. It may be a potential agent in treatment
of macrovascular complication in diabetes. We performed a prospective
interventional study to evaluate the effect of sarpogrelate compared with
aspirin in Korean diabetic patients with subclinical coronary
atherosclerosis.
Materials andmethods: Forty diabetic patients (26 men, ages 58.6 ± 6.8
years) who had mild to moderate atheroma evaluated with coronary
multidetector-row CT (MDCT) were randomly assigned to either
sarpogrelate 300 mg/day plus aspirin 100 mg/day (SPG+ASA group) or
aspirin 100 mg/day only (ASA group) (n = 20 each) for 6 months.
Coronary artery calcium score (CACS) and coronary artery stenosis and
plaque volume were investigated. Primary outcome was change of coro-
nary artery disease assessed by coronary MDCT. Secondary outcomes
included change in risk factors of atherosclerosis such as glucose and lipid
metabolism and subclinical atherosclerosis assessed by ankle-brachial
index and pulse wave velocity.
Results: The CACSwas decreased in SPG+ASA group (197.2 ± 231.3 to
188.7 ± 196.9) whereas it increased in ASA group (96.1 ± 152.5 to 99.1 ±
147.3), but differences were not statistically significant (p = 0.781 and p =
0.595, respectively). In both groups, there were a small insignificant de-
crease in maximal coronary stenosis (34.6 ± 19.5 to 33.3 ± 16.8%, p =
0.410 in SPG+ASA group and 30.9 ± 16.7 to 28.4 ± 13.6%, p = 0.279 in
ASA group). The total plaque volume decreased from 82.4 ± 63.4 to 74.8
± 63.2 mm3 in SPG+ASA group whereas it increased from 62.4 ± 64.4 to
67.4 ± 70.0 mm3 in ASA group and both were statistically significant (p =
0.009 and p = 0.001, respectively). Furthermore, in SPG+ASA group,
non-calcified plaque volume decreased significantly (15.6 ± 19.8 to
11.8 ± 16.6 mm3, p = 0.032) and calcified plaque volume also decreased
but statistically insignificant (66.7 ± 58.8 to 62.9 ± 57.5 mm3, p = 0.084).
However, in ASA group, there was insignificant differences in non-
calcified plaque volume (p = 0.968). There were no significant changes
in glucose and lipid metabolism and subclinical atherosclerosis in both
groups (p > 0.005 for all).
Conclusion: The present study demonstrates that sarpogrelate treatment
decrease in atheromatous plaque volume in diabetic patients. Regression
of atheroma was more prominent in non-calcified plaque than in calcified
plaque. Longer studies with large scale are needed to validate these
results.
Clinical Trial Registration Number: NCT02607436
Disclosure:D. Lee: None.

1075
Impact of glucose tolerance status on development of coronary artery
disease among working aged men in Japan
K. Fujihara1, N. Yamanaka2, R. Nishikino2, M. Yamamoto1, Y.
Matsubayashi1, S. Matsunaga1, T. Yamada1, H. Ishiguro1, C.
Horikawa1, M. Ishizawa1, N. Ohara1, K. Kato1, H. Sone1;
1Niigata University Faculty of Medicine, 2Japan Medical Data Center,
Tokyo, Japan.

Background and aims: Coronary artery disease (CAD) during working
age is a relevant and urgent issue because of not only its association to
immature death but also enormous socioeconomic impact. Diabetes
mellitus (DM) is well-known to play one of the most important roles for
its development. However longitudinal study comparing its incidence and
risk factors in comparison to those with normal glucose tolerance is
scarce. Moreover, very little is known about risk of those with prediabe-
tes. Therefore, we investigate the impact of glucose tolerance status on the
development of CAD in the working age population.
Materials and methods:We retrospectively reviewed data on male em-
ployees in Japan who had data on health insurance claims provided by a
Japanese big claim database instrument. Patients aged 31-60 years follow-
ed for at least 3 years from 1 April 2008 to 31 March 2012 were included
and followed up to 31 July 2015. Among 168,676 men who had collected
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data, we analysed data on 111,621men, whowere free of CAD at baseline
and who also had data on health examination. Patients with coronary
artery diseases were determined by both a claim for ICD-10 code I and
medical practice for coronary artery disease and myocardial ischemia
(percutaneous coronary intervention or coronary artery bypass graft).
Cox proportional hazards regression model was used to identify variables
related to the incidence of CAD. Unadjusted overall time to the develop-
ment of CAD was described by Kaplan-Meier analysis with log-rank
testing. Cox proportional hazards regression model was used to identify
variables related to the incidence of CAD.
Results: The median follow-up period was 4.1 years. During the study
period, 33, 172, 231 CAD events occurred in each age category.
Cumulative incidence of CAD in each age groups according to glucose
tolerance categories are shown in Figure, which demonstrates that the
incidence of CAD in the DM group was significantly higher than that in
the NGTor prediabetes groups (all p<0.01DMversus NGTor prediabetes
groups). DM was a significant factor that remained in multivariate anal-
ysis in all age categories, whereas prediabetes was associated with a 2.9
fold in aged 31-40 years, 0.9 fold in in aged 41-50 years, and 1.6 fold in
aged 41-50 years increased risk for CAD, respectively. In multivariate
analysis that exclude age as a covariate, the HR for CAD for DM aged
31-40 years and that for NGT aged 51-60 years was close (18.2 (7.15-
46.4), 19.4 (8.28-45.4)). Similarly, the HR for CAD for DM aged 41-50
years was equal to the value for prediabetes aged 51-60 years (25.4 (10.9-
59.2), 30.8 (13.5-70.4).
Conclusion: In conclusion, diabetes is an independent risk factor for
CAD during working aged men. The risk for CAD for diabetes aged
31-40 years was equal to that for NGT aged 51-60 years. Clinicians
may need to pay attention to those individuals at high risk for CAD.

Disclosure:K. Fujihara: None.

1076
Effects of lixisenatide on natriuretic peptides in patients with diabetes
and acute coronary syndrome
J.-C. Tardif1, R. Diaz2, K. Dickstein3, H.C. Gerstein4, L.V. Kober5, F.C.
Lawson6, E.F. Lewis7, A.P. Maggioni8, J.J.V. McMurray9, J.L.
Probstfield10, M.C. Riddle11, S.D. Solomon7, B.L. Claggett7, M.A.
Pfeffer7;
1Medicine, Montreal Heart Institute, Montreal, Canada, 2Estudios
Clinicos Latino-américa, Rosario, Argentina, 3University of Bergen,
Stavanger, Norway, 4McMaster University, Hamilton, Canada,
5Rigshospitalet Copenhagen University Hospital, Denmark, 6Sanofi
U.S., Bridgewater, Medicine, Brigham and Women’s Hospital, Boston,
USA, 8Research Center of the Italian Association of Hospital
Cardiologists, Florence, Italy, 9British Heart Foundation Cardiovascular
Research Centre, Glasgow, UK, 10University of Washington Medical
Center, Seattle, 11Oregon Health and Science University, Portland, USA.

Background and aims: Some glucose-lowering medications affect
the risk of heart failure in patients with diabetes. The glucagon-
like peptide 1-receptor agonist lixisenatide did not significantly de-
crease hospitalization for heart failure (hazard ratio=0.96) or the rate
of major cardiovascular events in the ELIXA trial (NCT#01147250).
We evaluated the effect of lixisenatide on natriuretic peptides in that
study.

Materials and methods: The ELIXA double-blinded trial included 6068
patients with type 2 diabetes and an acute coronary syndrome within the
previous 180 days who were randomly assigned to receive lixisenatide or
placebo in addition to standard of care. B-type natriuretic peptide (BNP,
n=5435) and N-terminal pro-BNP (NT-pro-BNP, n=5481) were measured
at randomization and at 24 weeks. Data were log-transformed for
analyses.
Results: Geometric means for NT-pro-BNP at baseline were 37.6 and
38.0 pmol/L in the lixisenatide and placebo groups respectively, and de-
creased to 24.1 and 26.1 pmol/L at 24 weeks (p=0.001 for the comparison
of change over time with lixisenatide vs placebo). Similar results were
observed for BNP (103.9 and 105.9 mg/L at baseline and 80.3 and 85.6
mg/L at 24 weeks; p=0.011). When patients with a history of heart failure
were analyzed in the lixisenatide and placebo groups, NT-pro-BNP values
(n=1215) were 64.7 and 59.4 pmol/L at baseline and 45.0 and 46.1
pmol/L at 24 weeks (p=0.048), whereas BNP (n=1204) was 171.6 and
155.5 mg/L at baseline and 130.5 and 136.3 mg/L at follow-up (p=0.006).
In thosewithout prior heart failure, NT-pro-BNP concentrations were 32.1
and 33.5 pmol/L at baseline and 20.1 and 22.2 pmol/L at 24 weeks
(p=0.006); BNP was 89.9 and 95.0 mg/L at baseline and 69.8 and 75.1
mg/L at follow-up (p=0.12).
Conclusion: Lixisenatide reduces NT-pro-BNP and BNP in patients with
diabetes and an acute coronary syndrome within the previous 6 months.
Clinical Trial Registration Number: NCT01147250
Supported by: Sanofi
Disclosure: J. Tardif: Other; The study was funded by Sanofi.

1077
SIRT1 rs7896005 polymorphism may be related to coronary artery
disease in Caucasians with type 2 diabetes, without affecting all-cause
mortality
D. Lucchesi, L. Giusti, M. Garofolo, V. Sancho-Bornez, A. Dardano, R.
Miccoli, G. Penno, S. Del Prato;
Clinical and Experimental Medicine, University of Pisa, Italy.

Background and aims: SIRT1 exerts a number of effects involved in the
aging processes and lifespan determination. More recently, SIRT1 has
been claimed to be involved in cardiovascular risk as well. The SIRT1
gene is very polymorph with at least 21 SNPs so far identified. Three-four
SNPs tag all 21 SNPs with rs10509291 and rs7896005 being nominally
associated with type 2 diabetes (T2DM). Less information is available
about the relationship between SIRT1 gene variants and diabetic
complications.
Materials and methods: We have genotyped the rs7896005 (A/G; A is
ancestral) SNP, which captures most of the variation across the SIRT1
locus, in 961 T2DM to investigate associations with: 1. the prevalence of
micro- and cardiovascular (CVD) complications and 2. all-causemortality
over a median follow-up of 12.3 years (IQR 12.0-12.8).
Results: Genotypes distribution was: AA, n. 85 (8.8%); AG, n. 415
(43.2%); GG, n. 461 (48.0%). MAF was 0.3040 and Hardy-Weinberg
equilibrium met (p=0.5394). About 10% of the samples were randomly
selected for repeated assays with a results concordance of 100%. There
was no difference across genotypes for age, diabetes duration (DD), BMI,
fasting glucose and HbA1c, blood pressure and lipids, urinary A/C ratio
and eGFR (CKD-EPI). Also, there were no differences in genders, active
smokers, and family history for diabetes or CVD, prevalence of hyper-
tension or dyslipidemia. GG was more frequent among subjects with
peripheral polyneuropathy (54.8% vs. 45.8%; p=0.032, Kendall’s test).
A similar difference was numerically present between subjects with
macro- vs. normo-albuminuria (61.8% vs. 47.3%; p=0.076), with no dif-
ference for retinopathy or CKD stage. Myocardial infarction (MI) and any
coronary artery disease (CHD; not coronary revascularization procedures)
were nominally more frequent in GG homozygous (6.9% and 16.9%,
respectively) than in AG (4.1% and 13.3%) and AA homozygous (1.2%
and 5.9%; p=0.011 and p=0.010, respectively). Consistently, peripheral
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artery disease was more common in GG (16.3%) than in AG (11.8%) and
in AA (8.2%; p=0.015), with no association with cerebrovascular events.
By logistic regression analysis including male gender, age, DD, hyperten-
sion, dyslipidemia, retinopathy, A/C ratio strata and CKD stage, GG
remained an independent predictor of MI (OR 7.376), and both GG and
AG for any CHD (OR 4.102 and 2.865, respectively). Over the 12-year
follow-up, all-cause mortality was 19.3% (195 out of 961; M: 124/565,
21.9%; F: 61/396, 15.4%) with no difference among genotypes: AA: 18/
85, 21.2%; AG: 74/415, 17.8%; GG 93/461, 20.2% (p=0.633).
Conclusion: This study suggests that the rs7896005 A/G SNP of SIRT1
might play a role in the risk of coronary artery disease in T2DM, although
no association was apparent with all-cause mortality. This results calls for
larger association studies as well as studies to ascertain the mechanisms
through which this genetic variant could result in increased CHD risk.
Supported by: Regione Toscana, Grant n. D55E11002680005
Disclosure:D. Lucchesi: None.

1078
Insulin resistance in valvular interstitial cells: an in vitro model for
type 2 diabetes in degenerative aortic valve disease
J.I. Selig, S. Raschke, P. Akhyari, A. Lichtenberg, M. Barth;
Klinik für Kardiovaskuläre Chirurgie, Universitätsklinikum der Heinrich-
Heine-Universität Düsseldorf, Germany.

Background and aims: Degenerative aortic valve disease (DAVD) is
characterized by fibrosis and gross calcification in later stages. Type 2
diabetes (T2D) is one of the major risk factors for the development and
progression of DAVD. However, underlying mechanisms are largely un-
known. Although the incidence of T2D as well as DAVD increases, a
reliable in vitro model of diabetic disorder in DAVD is missing.
Simulation of hyperglycaemic conditions in combination with induction
of insulin resistance in primary valvular interstitial cells (VICs) may be
the first step for a better understanding of the impact of diabetes on
valvular degeneration.
Materials and methods: VICs isolated from ovine aortic valves were
cultured in hyperglycaemic medium (4.5 g/l DMEM, 10% FCS). To in-
duce insulin resistance, the cells were treated every 72 hours with 100 nM
insulin in presence or absence of 10 mM β-glycerolphosphate (β-GP), a
compound inducing chondro-osteogenic transformation of VICs. After 13
d in differentiation medium, the cells were cultured for 4 h in fasting
medium without FCS. Subsequently, a 10 min acute insulin stimulus
(100 nM) was performed in one part of the cells to trigger the phosphor-
ylation of AKT (Ser473). The other part of cells remained untreated as
control for the basal state of AKT phosphorylation during cultivation.
AKT and pAKT amounts were quantified by western blot analyses and
normalized against β-tubulin amounts. Data were collected during n=3
independent experiments using VICs from different sheep and are
expressed as fold of untreatedVICs with acute insulin. Differences among
the treatments were evaluated by one way ANOVAwith Tukey’s multiple
comparisons test.
Results: The acute insulin stimulation of untreated VICs led to a signif-
icant increase of AKT phosphorylation in relation to the basal level of
AKT phosphorylation without stimulation (0.025±0.005 fold of acute
insulin stimulation, p<0.0001). Repeated insulin treatments during cell
culture impaired insulin signaling by 63% at the level of AKT phosphor-
ylation p<0.0001), which represents a reduced insulin sensitivity of VICs
due to continuous hyperinsulinemia. Additionally, the treatment with β-
GP reduced the AKT phosphorylation amount by 27% in comparison to
untreated cells (p=0.0009), whereas a combination of chronic insulin and
β-GP did not exceed the effect of insulin stimulation alone (0.42±0.06 vs.
0.37±0.07). The basal AKT phosphorylation level and the amount of
unphosphorylated AKT were not influenced by any treatment modality
tested here.
Conclusion: The adverse effect of T2D on the integrity of aortic valve has
been shown by several clinical trials. However, mechanistic processes

which lead to a chondro-osteogenic transformation of VICs under diabetic
conditions are scarcely investigated. The stimulation protocol presented
here demonstrates for the first time that primary VICs are sensitive to
insulin and may become insulin resistant in response to continuous ele-
vated insulin concentrations. Interestingly, chondro-osteogenic transfor-
mation is already sufficient to induce an evident decrease in the insulin
response. Our model provides a unique tool to investigate the cellular
mechanisms of DAVD in course of T2D under controlled conditions.
Supported by: Dr. Rusche –Forschungsprojekt der Deutschen Stiftung für
Herzforschung
Disclosure: J.I. Selig:Grants; This work was supported from the grant “Dr.
Rusche – Forschungsprojekt der Deutschen Stiftung für Herzforschung”.

1079
Impaired energy metabolism, cardiac and endothelial function in the
female type 2 diabetic Goto-Kakizaki rat heart following ischeamia-
reperfusion injury
N. Fourny1, C. Lan1, J. Movassat2, M. Bernard1, M. Desrois1;
1CRMBM, UMR 7339, Aix-Marseille Université, CNRS, 2B2PE, Unité
BFA, UMR 8251, Université Paris-Diderot, CNRS, France.

Background and aims: Type 2 diabetic women have greater relative risk
of morbidity and mortality by cardiovascular disease than non-diabetic
women. Particularly, type 2 diabetes doubles the risk of myocardial in-
farction in women, but mechanisms involved are still not clear.
Consequently, we have investigated the tolerance of type 2 diabetic
Goto-Kakizaki (GK) female rat hearts to ischemia-reperfusion injury.
We used a multiparametric approach allowing simultaneous measurement
of energy metabolism, cardiac and endothelial function.
Materials and methods: 8-month-old female GK rats (n=15) and their
age-matched respective Wistar Controls (n=12) were used for this study.
Isolated rat hearts were perfused with 0.4 mM palmitate, 3% albumin,
11 mM glucose, 3 U/L insulin, 0.8 mM lactate and 0.2 mM pyruvate for
24 minutes before switching to 1.2 mM palmitate during 32 minutes low-
flow (0.5 mL/min/g wet wt) ischemia. Next, flow was restored with
0.4 mM palmitate buffer for 32 minutes. High-energy phosphates and
intracellular pH were measured during the experimental time course by
31P magnetic resonance spectroscopy with simultaneous measurement of
contractile function. Coronary flow was measured before and after ische-
mia. Glucose and free fatty acids (FFAs) were measured in plasma. Nitric
oxide and apoptosis pathways were studied by determination of eNOS,
iNOS, Akt, PAkt and Caspase-3 protein expression in freeze-clamped
tissues at the end of experiments. Creatine kinase and lactate dehydroge-
nase activities were also used as markers of myocardial damage.
Results: Glucose was significantly higher in GK versus Controls
(p<0.0001) and FFAs were similar in both groups. Heart to body weight
ratio was significantly higher in GK group versus Controls (p<0.0001)
due to an increased heart weight (p<0.0001). Rate pressure product, index
of cardiac performance, was significantly lower in GK before ischemia
and during reperfusion (p<0.0001) compared with Controls. PCr, ATP
and pHi were significantly decreased in GK during ischemia (p<0.05;
p<0.001 and p<0.0001 respectively) and reperfusion (p<0.01; p<0.001
and p<0.01 respectively) compared with Controls. Coronary flow was
lower before ischemia and during reperfusion in GK group versus
Controls (p<0.05 and p<0.001). eNOS, Akt and PAkt protein expression
in hearts were significantly decreased in GK compared with Controls
(p<0.001; p<0.01 and p<0.0001 respectively). iNOS and Caspase-3 were
not expressed in GK and Control hearts. Creatine kinase and lactate de-
hydrogenase activities were not different in both groups.
Conclusion: Female type 2 diabetic GK rat hearts exhibit greater sensi-
tivity to ischemia-reperfusion injury, characterized by a decrease of car-
diac function and coronary flow, associated with impairment of energy
metabolism and nitric oxide pathway. These results may partly explain
why type 2 diabetic women are more sensitive to cardiovascular diseases.
Disclosure:N. Fourny: None.

Diabetologia (2016) 59 (Suppl 1):S1–S581S516



1080
Beta1-, and beta2-adrenoceptor responsiveness in the heart during
type 2 diabetes
R.R. Lamberts, R.F. Cook, C.T. Bussey, P.A. Cragg;
Department of Physiology - HeartOtago, University of Otago, Dunedin,
New Zealand.

Background and aims: Cardiac autonomic dysfunction is one of the
common and serious complications of diabetes, and is one of the leading
mechanisms of impaired function of the diabetic heart. Recently, we
showed that the sympathetic drive to the heart was elevated in diabetes,
but its β-adrenoceptor (AR) responsiveness was reduced. The specific
contribution of the β1- and β2-AR subtypes to the autonomic function
of the heart in diabetes is however unknown. The aim of this study was to
investigate the functional responses of β1- and β2-AR subtypes in the
type 2 diabetic heart.
Materials and methods:We used an in vivo and ex vivo approach in 20-
week-old male Zucker Diabetic Fatty rats (diabetes) and their non-
diabetic littermates (control)(total n=32). For the in vivo approach, rats
under anaesthesia were instrumented with a pressure sensor in the abdom-
inal aorta to measure arterial blood pressure and derive heart rate (HR),
and with a venous access port in the femoral vein to administer drugs. The
HR response to a non-specific β-AR agonist (isoproterenol (ISO), 0.1-
300 μg/kg) was determined in conscious rats before and after β1-AR
blockade (atenolol, 2000 μg/kg). For the ex vivo approach, the maximum
speed of contraction (+dP/dtmax) and relaxation (-dP/dtmax) were deter-
mined in isolated Langendorff-perfused control and diabetic hearts. The
myocardial β-AR responsiveness was assessed by administration of a
non-specific β-AR agonist (ISO, 1x10-10 to 3x10-8 mol/l), before and
after specific β1-AR blockade (CGP-20712A, 3x10-8 mol/l) or specific
β2-AR blockade (ICI-118,551, 5x10-8 mol/l).
Results: Theβ1-ARHR responsiveness was increased in vivo in rats with
diabetes, however the intrinsic ex vivo β1-AR HR response was not dif-
ferent (ΔHR from baseline: in vivo at 300μg/kg ISO: control 135 ± 24 vs.
diabetes 205 ± 10 bpm, p<0.05; ex vivo at 3x10-8 mol/l ISO: control 101 ±
32 vs. diabetes 128 ± 24 mmHg, p>0.05, n=8 per group). The contractile
(+dP/dtmax) and relaxation (-dP/dtmax) responses to non-specific β-AR
stimulation were reduced in isolated diabetic hearts (3x10-8 mol/l ISO:
+dP/dtmax control 7612 ± 491 vs. diabetes 6602 ± 321mmHg/s; -dP/dtmax

control -4447 ± 262 vs. diabetes -3900 ± 174 mmHg/s; both p<0.05, n=8
per group). Specific β1-AR blockade completely abolished the β-AR-
induced changes in +dP/dtmax and -dP/dtmax in both control and diabetic
hearts. Interestingly, specific β1-AR blockade reduced the relaxation re-
sponse in control hearts, and reduced both contractile and relaxation re-
sponses in the diabetic hearts.
Conclusion: Our combined in vivo and ex vivo approach shows that the
β-AR-induced HR response is regulated by the β1-AR subtype; a re-
sponse increased in type 2 diabetic rats and related to adaptations extrinsic
to the heart. In contrast, β-AR responsiveness of contractility and relax-
ation was reduced in type 2 diabetic hearts. This seemed to relate solely to
the β1-AR subtype because activation of β2-AR did not increase contrac-
tion itself, however β2-ARs did indirectly support β1-AR subtype func-
tion in the diabetic heart. These findings show that the β1-AR subtype
remains an important target to modulate functional β-AR responses, but
also suggest that the β2-AR subtype might be an interesting novel target
to improve contraction and relaxation of the diabetic heart. This knowl-
edge is vital for development of human-based studies to target the com-
plications in the growing cohort of diabetic patients with heart disease.
Supported by: OSMS Dean’s Bequest and OMRF Laurenson award
Disclosure:R.R. Lamberts: Grants; OSMS Deans Bequest, OMRF
Laurenson Award.
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Telomere length, vascular aging and glycaemic variability in patients
with type 2 diabetes
N.V. Brailova1, E. Dudinskaya1, I. Strazhesko1,2, E. Plochova1,3, D.
Akasheva1, O. Tkacheva1,3, S. Boytsov1, M. Shestakova4;
1National Research Centre for Preventive Medicine, 2Moscow State
University, University Hospital, 3Russian Gerontological Research and
Clinical Center, 4National Research Centre for Endocrinology, Moscow,
Russian Federation.

Background and aims: Glycemic variability (GV) may be involved in
vascular aging in type 2 diabetes mellitus (T2DM) patients, but pathogen-
ic mechanisms of this effect are not well established. It is known that
telomere length (TL) shortening is a biomarker of cellular aging and
associated with vascular changes. The aim of our study was to investigate
the association between glycemic variability, vascular aging and telomere
length in T2DM patients.
Materials and methods: The study group included 50 T2DM patients
with mean age 58.4±7.9 years, median diabetes duration of 1.0 year and
with HbA1c of 7.27 ± 0.69%. All subjects were measured for TL by
quantitative PCR; oxidative stress marked by malondialdehyde; inflam-
mation marked by C-reactive protein (CRP), fibrinogen; arterial stiffness
evaluated by carotid-femoral pulse wave velocity (PWV); carotid intima-
media thickness (IMT), plaque presence determined by ultrasonography
in carotid arteries. The mean amplitude of glycemic excursion (MAGE),
the standard deviation of blood glucose values (SD) and the continuous
overlapping net glycemic action (CONGA) were calculated from contin-
uous glucose monitoring system data for assessing GV. Statistical analy-
ses were performed using SAS 9.1 (SAS Institute, Cary, NC, USA).
Results: The majority of patients with T2DM had subclinical atheroscle-
rosis (78.1%) and shortened telomeres (less than the median of TL 9.75)
(71.4%). Correlation analysis showed significant association between
IMT and TL (r=-0.39, p=0.006), IMT and GV parameters: MAGE
(r=0.42, p=0.007), SD (r=0.41, p=0.009), CONGA (r=0.27, p=0.093)
and for MAGE this relationship remained significant in multiple linear
regression analysis (β=0.040, p=0.020, multiple R2= 0.290). Multiple
linear regression analysis also revealed significant independent associa-
tion between plaque presence and CONGA (β=1.088, p=0.040, multiple
R2= 0.457). It was not revealed relationship between vascular stiffness
(PWV) and GV. TL was correlated only with CONGA (r=-0.31,
p=0.054), but long telomeres (QIV, more than the TL 10.00) were asso-
ciated with all GV parameters: MAGE (r=-0.39, p=0.015), SD (r=-0.43,
p=0.007), CONGA (r=-0.42, p=0.008). Association GV (CONGA) and
oxidative stress (malondialdehyde) was shown in correlation analysis
(r=0.33, p=0.043). It was not revealed correlation between markers of
chronic inflammation and GV.
Conclusion: Glycemic variability is associated with subclinical athero-
sclerosis and TL shortening in T2DM patients. Glycemic variability in-
creases the oxidative stress. Thus we can suppose that oxidative stress
caused by the glycemic variability plays a principal role in TL shortening
and vascular aging in T2DM patients.
Disclosure:N.V. Brailova: None.

1082
Annual decline of TBPI is an independent predictor of cardiovascu-
lar events in Japanese type 2 diabetes patients
M. Furuta1, H. Yamaoka1, T. Sanke2, T. Akamizu3;
1Clinical LaboratoryMedicine, WakayamaMedical University, 2Diabetes
Institution, Seicho-kai Fuchu Hospital, Osaka, 3Clinical Laboratory
Medicine and The First Department of Medicine, Wakayama Medical
University, Japan.
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Background and aims: Toe Brachial Pressure Index (TBPI), relating
with Ankle Brachial Pressure Index (ABPI) is a noninvasive and conve-
nient tool for evaluating peripheral arterial disease. Comparing to ABPI, it
is still not common examination as an independent predictor of cardio-
vascular disease (CVD) in T2DM. TBPI can measure lower limbs arterial
pressure more precisely than ABPI, since calcifications of the tibial artery
have been often observed in T2DM. The role of TBPI as a predictor of
CVD is still unclear.
Materials and methods: In a prospective study of 248 T2DM, we eval-
uatedwhether TBPI at baseline, or annual decline of TBPI observed for five
years, were predictor of newly-occurred CVD events. Then T2DM with
normal TBPI at baseline were selected, and divided into two groups by the
mean value of TBI decline, compared and evaluated their clinical features.
We excluded patients with severe diabetic neuropathy to avoid the sympa-
thetic nerve dysfunction in evaluating blood pressure of the big toes.
Results: At baseline, mean age was 69.5±9.0 years (mean±SD), duration of
diabetes 15.5±9.8 years, HbA1c 7.3±1.0%, prevalence of albuminuria
43.0%, retinopathy 52%, and TBPI 7.5±1.0. Baseline TBPI had no signifi-
cant relationship with prevalence of CVD events (p=0.19). Mean value of
annual TBI decline was -0.03 per a year. T2DM with a high rate of annual
TBPI decline ( H-TBPI: mean -0.052±0.01) had a higher prevalence of CVD
events (25.9% vs 2.5%, p<0.01) than T2DMwith low annual TBPI decline (
L-TBPI: mean -0.010±0.01). As other clinical features, H-TBPI had a high
prevalence of albuminuria (p<0.05) and history of hypertension (p<0.05)
compared with L-TBPI. Annual decline of TBPI was an independent pre-
dictor of CVD events (p=0.03, odds ratio=1.4) after adjustment for age,
duration, blood pressure, gender, albuminuria and retinopathy.
Conclusion: According to our study, annual decline of TBPI was an
independent predictor of CVD events in T2DMwhereas TBPI at baseline
was not sufficient for predicting CVD events. Annual decline of TBPI
may be useful marker for early detection of subclinical CVD.
Disclosure:M. Furuta: None.

1083
The visceral adiposity index predicts cardiovascular events both in
coronary artery disease patients with and in coronary artery disease
patients without diabetes
D. Zanolin1,2, A. Vonbank3,1, C.H. Saely3,1, P. Rein3,1, A. Leiherer1,2, A.
Mader3,2, P. Schwerzler3,2, H. Drexel3,1;
1Vorarlberg Institute for Vascular Investigation and Treatment, Feldkirch,
Austria, 2Private University of the Principality of Liechtenstein, Triesen,
Liechtenstein, 3Medicine and Cardiology, Academic Teaching Hospital
Feldkirch, Austria.

Background and aims: The visceral adiposity index (VAI) is a validated
tool for the evaluation of visceral adiposity, using waist circumference,
serum triglycerides, age and gender to diagnose this metabolic abnormal-
ity. It has recently been associated with cardiovascular risk in primary care
patients. Our aim was to investigate the association of the VAI with mor-
tality in patients with established CAD.
Materials and methods: We calculated the VAI in 1472 consecutive
patients with angiographically proven stable CAD according to the
Amato formula. T2DM was defined according to the ADA definition.
The incidence of vascular events was recorded over 10 years.
Results:At baseline, the VAI was significantly higher in CAD patients with
T2DM than in those without diabetes (362±330 vs. 247±224; p <0.001).
Prospectively, 539 vascular events occurred; the event rate were significantly
higher in patients with T2DM than in those who did not have diabetes
(44.8% vs. 33.7%; p<0.001). The VAI significantly predicted cardiovascular
events in CADpatients with T2DM (standardized adjusted hazard ratio (HR)
1.16 [1.01-1.33]; p=0.037) as well as in those without T2DM (HR 1.14
[1.02- 1.27]; p=0.018).
Conclusion: We conclude that the VAI predicts cardiovascular events
both in CAD patients with and in CAD patients without diabetes.
Disclosure:D. Zanolin: None.

1084
Evaluation of the creatinine uromodulin ratio as new serum marker
for cardiovascular events
A. Leiherer1,2, A. Muendlein1, C.H. Saely3,1, P. Rein3,1, A. Vonbank3,1,
E. Kinz1,2, E.-M. Brandtner1, A. Mader3,2, P. Schwerzler3,2, P.
Fraunberger4, H. Drexel3,1;
1Vorarlberg Institute for Vascular Investigation and Treatment, Feldkirch,
Austria, 2Private University of the Principality of Liechtenstein, Triesen,
Liechtenstein, 3Medicine and Cardiology, Academic Teaching Hospital
Feldkirch, 4Medical Central Laboratory, Feldkirch, Austria.

Background and aims: Uromodulin, a protein exclusively produced by
the kidney, has recently been demonstrated to be lower in subjects with
declined renal function and the ratio creatinine/uromodulin has been pro-
posed as a novel and superior kidney biomarker in serum of healthy
subjects. Given the link between kidney function and cardiovascular dis-
ease, the prospective value of that new biomarker is thought to be of high
clinical relevance but has not been addressed yet.
Materials and methods: We thus evaluated the association between se-
rum levels of uromodulin with the presence of CAD and the cardiovas-
cular risk in 529 angiographically characterized patients. Cardiovascular
events have been recorded up to 8 years.
Results: Serum uromodulin concentration did not significantly differ be-
tween patients with and without angiographically determined CAD
(165.4±78.9 vs. 164.2±75.3ng/ml ng/ml vs. p=0.934) but in patients with
CAD, it correlated significantly and inversely with the extent of stenoses
(r=-0.191, p=0.001). Apart from that, in the total population, there was a
significant and inverse correlation with proBNP (r=-0.164, p=0.002).
With respect to the full follow-up time of up to 8 years (6.6±1.8 years,
mean±SD), first vascular events occurred in 27% of the study population.
Applying the ratio creatinine / uromodulin in serum, we observed an
adjusted HR of 1.27 [95%CI 1.10-1.47] and a p=0.001 with with age,
sex, bmi, LDL- and HDL cholesterol, triglycerides, presence of CAD and
hypertension, T2DM, and smoking status as well as statin treatment as
covariates.
Conclusion: We conclude, that serum uromodulin in combination with
serum creatinine is a novel predictive tool for cardiovascular event risk.
Disclosure:A. Leiherer: None.

1085
Hypoargininaemia predicts microvascular complications in type 2
diabetes
T. Ganz1, J. Wainstein1, S. Gilad2, R. Limor2, M. Boaz1, N. Stern2;
1Wolfson Medical Center, 2Institute of Endocrinology Metabolism and
Hypertension, Tel Aviv University, Israel.

Background and aims: Increased oxidative stress in diabetes increases
nitric oxide (NO) oxidation and low L-arginine (Arg) could further reduce
NO and impair vascular function, thus accelerating, in the long run, vas-
cular complications. We therefore measured Arg and asymmetric
dimethylarginine (ADMA) levels in patients with type 2 diabetes mellitus
(T2DM) and healthy controls. Additionally, we followed the diabetic
individuals over time to see if Arg and ADMA predicted T2DM
complications.
Materials and methods: We examined baseline serum Arg and ADMA
levels in a cohort of 105 subjects with type 2 diabetes and compared them
to an age- and weight matched non-diabetic group of 137 individuals who
served as a reference population. Additionally, we assessedwhether or not
Arg and/or ADMA predicted macro-and microvascular complications
over 6 years of follow-up
Results: Serum Arg was lower in individuals with T2DM compared
to controls (64±28 vs.75±31 μmol/l; p=0.009) and inversely related
to HgbA1c (r=-0.2; p=0.002). Over follow-up, we observe that sub-
jects with T2DM in the lowest quartile of Arg had increased risk for
the subsequent evolution of nephropathy, peripheral neuropathy and
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composite microvascular complications (OR 5.5; 95% CI-1.9-16;
p=0.002). The highest ADMA quartile was associated with in-
creased risk for both microvascular (OR=4.5; 95% CI-1.4-
14.1;p=0.009) and 6.5 year incident macrovascular complications
(OR=8.3; 95% CI 1.9-35.5; p=0.004).
Conclusion: Arg levels are lower in individuals with T2DM than in
matched controls. Both low Arg and high ADMA, independent of each
other and adjusted for classical risk factors predict the incidence of mi-
crovascular complications.
Disclosure:T. Ganz: None.

1086
Cation channels of the TRPC family contribute to development of
nephropathy and retinopathy in the STZ model
R. Sachdeva1, D. Schumacher1, C. Matka1, I. Mathar1, S. Homberg1, U.
Kriebs1, P. Stettner1, P. Nawroth2, H.J. Gröne3, H.P. Hammes4, T.
Fleming2, M. Freichel1;
1Institute of Pharmacology, 2Department of Medicine I and Clinical
Chemistry, 3German Cancer Research Center, Heidelberg, 4Vth
Department of Medicine, Nephrology, Endocrinology, Diabetology and
Rheumatology, Mannheim, Germany.

Background and aims: The pathogenesis of hyperglycemia-
dependent diabetic longterm complications involves the accumula-
tion of reactive metabolites which were recently shown to affect
cation channels such as Nav1.8 and TRPA1 channels as targets
and essential effector molecules in signaling pathways involved in
the disease process. Likewise, other members of the Transient
Receptor Potential (TRP) cation channel family including members
of TRPC and TRPM family are regulated in their activity by reactive
metabolites including reactive oxygen species (ROS). In this study
we performed a screening using several TRPC- and TRPM-deficient
mouse lines to elucidate a causal relevance of such cation channels
for development of diabetic retinopathy and nephropathy.
Materials and methods: We used Nanostring based mRNA expression
analysis method to determine mRNA levels of various TRPC channels.
Mice were made hyperglycemic by Streptozotocin (STZ) treatment. Mice
received 1 injection/day for 5 days with dosage of 60mg/kg KG. Mice
were maintained at a glucose level range of 300-500 mg/dl by insulin
glargine treatment. Markers for retinopathy and nephropathy were ana-
lyzed after 30 weeks of treatment. Measurements of glomerular filtration
rates were done using FITC-labelled Sinistrin. Morphometric analysis of
mesangial matrix was performed on PAS stained glomeruli (non treated
WT n=5 and TRPC KO n=6; STZ treated WT and TRPC QKO, n=6 for
each).
Results:Nanostring-based expression analysis revealed abundant ex-
pression of TRPC1, TRPC3, TRPC4 and TRPC6 in the mouse retina
with TRPC6 being upregulated under diabetic conditions, and STZ
treatment-induced increase of acellular capillaries was significantly
reduced in mice lacking four of the seven TRPC cation channel
proteins (TRPC QKO mice). Although TRPC QKO mice showed
comparable levels of hyperglycemia (HBA1C measurements), the
STZ treatment-evoked increase in mesangial matrix area was signif-
icantly reduced. Accordingly, measurements of glomerular filtration
using FITC-labeled Sinistrin showed protection with regard to STZ-
evoked hyperfiltration in TRPC QKO. Recent findings about the
regulation of TRPC channels by reactive metabolites in primary
mesangial and endothelial cells will be discussed.
Conclusion: In our studywe have found that cation channels of the TRPC
family essentially contribute to the development of diabetic long term
complications in the STZ model possibly by interference with signaling
pathways triggered by reactive metabolites.
Supported by: DFG Funding from SFB1118 (Sonderforschungsbereich
1118)
Disclosure:R. Sachdeva: None.

1087
Role of glycaemic variability in the changes inmicrocirculatory blood
flow in patients with impaired glucose tolerance or type 2 diabetes
A. Rezki, S. Chiheb, B. Merioud, M. Fysekidis, E. Cosson, P. Valensi;
Department of Endocrinology-Diabetology-Nutrition, CRNH-IdF,
CINFO, AP-HP, Jean Verdier Hospital, Bondy, France.

Background and aims: Glycemic variability may play a role in diabetic
microangiopathic complications. We recently showed that glycemic var-
iability is more marked in non diabetic obese patients with slightly ele-
vated HbA1c levels.We aimed to examine the relations between glycemic
variability and microcirculatory cutaneous blood flow (CBF) in patients
with impaired glucose intolerance (IGT) or type 2 diabetes (T2D).
Materials and methods: We included 34 patients, 19 with IGT (HbA1c
5.1±0.61%) and 15 with T2D on oral hypoglycemic treatments (HbA1c
7.1±0.7%), with normal blood pressure and free of cardio-vascular histo-
ry. CBF (mean and standard deviation, SD-CBF) was measured by laser
doppler (Periflux®) on the forearm during 3 minutes, one hour after a
standard breakfast including 75g of carbohydrates. During the post-
prandial period mean glucose was calculated and glycemic variability
(standard deviation SD-glucose, CONGA and J-index) evaluated during
3 hours after breakfast using CGMS.
Results: Compared with IGT patients, T2Ds had higher mean glucose,
CONGA and J-index, and lower mean CBF and SD-CBF (p<0.03 to
<0.0001). In the total population, mean CBF correlated negatively with
SD-glucose and J-index (r=-0.41, p<0.01; r=-0.34, p<0.05, even after
adjustment for age and BMI), but not with mean glucose. Mean CBF also
correlated with HbA1c (r=-0.40, p<0.01). In multivariate analysis mean
CBF remained significantly correlated with SD-glucose and J-index in-
dependently from HbA1c only in IGTs. SD-CBF did not correlate signif-
icantly with glycemic parameters.
Conclusion: Microcirculatory CBF is lower in T2Ds than in IGTs.
Glycemic variability seems to play a greater role than mean glucose and
long-term hyperglycemia on peripheral microcirculation, mostly in pa-
tients with IGT.
Disclosure:A. Rezki: None.

1088
Validation in the real life of a prognostic model developed to predict
major vascular outcomes in type 1 diabetes
M. Garofolo, E. Russo, D. Lucchesi, L. Giusti, E. Salutini, V. Sancho-
Bornez, R. Miccoli, S. Del Prato, G. Penno;
Clinical and Experimental Medicine, University of Pisa, Italy.

Background and aims: EURODIAB PCS assessed risk for major out-
comes (CHD, stroke, ESRD, amputation, blindness and all-cause death)
in type 1 diabetes (T1DM) by a model based on age, HbA1c, waist-hip
ratio (WHR), urinary albumin to creatinine ratio (ACR) and HDL,
identifing 3 groups at low- (LR, score up to 15), intermediate- (IR, score
16 to 20) and high- (HR, score 20 or higher) absolute risk.
Materials andmethods:The performance of this model against all-cause
mortality was tested in a mean follow-up of 8.25±2.34 years (median 7.58
years; IQR 6.47-9.75) in a cohort of 774 T1DM: 407 M and 367 F, age
40.2±11.7 years, DD 19.3±12.2 years; HbA1c 7.8±1.2% (range 5.2-15.1);
ACR (median) 0.49 mg/mmol (0.03-142.6); HDL 62.5±15.2 mg/dl (8-
103), WHR 0.92±0.06 (0.74-1.14).
Results: Risk score distribution was: LR n. 466 (60.2%), IR n. 205
(26.5%) and HR n. 103 (13.3%) in the whole cohort, and LR n. 461
(62.9%), IR n. 195 (26.6%) and HR n. 77 (10.5%) after exclusion of 41
T1DM (5.3%) who already had major outcomes. Major outcomes were
more frequent in HR (26/103; 25.2%) and IR (10/205; 4.9%) than in LR
(5/466; 1.1%; p<0.0001). Distribution of risk was similar in M and F
(p=0.113); IR and HR increased with quartiles of DD (p<0.0001). Main
factors associated with IR&HRwere age, HbA1c andACR (p<0.0001 for
all). Several risk factors were increasing from LR to IR and HR: sBP 120
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±14, 132±17, 145±20; dBP 72±8, 75±9, 75±10 mmHg; LDL cholesterol
113±29, 122±30, 120±29 mg/dl; triglycerides 69 (55-91), 82 (63-106),
101 (69-137) mg/dl; fibrinogen 320±64, 353±63, 376±67mg/dl; uric acid
3.6±1.0, 3.8±1.9, 4.8±4.7 mg/dl (p<0.001 for all). Were decreasing eGFR
(CKD-EPI) 108±15, 99±13, 83±20ml/min/1.73 m2 (p<0.001) and rate of
current smokers 31.9, 29.7, 19.0% (p=0.037); advanced retinopathy in-
creased (6.2, 23.6 and 42.9%, p<0.0001). Mean follow-up was similar in
the 3 risk groups (p=0.394). By Kaplan-Meier analysis, all-cause mortal-
ity was 5.2% in the whole cohort: higher in HR subjects (23.3%, 24/103)
than in IR (4.9%, 10/205) and in LR individuals (1.3%, 6/466; p=0.0001,
figure); 22.1%, 5.1% and 1.3%, respectively after exclusion of T1DM
with previous outcomes (p=0.0001). By logistic regression the score
(p<0.0001; IR score, OR 3.96; HR score, OR 20.41), not gender, DD,
previous CVD and retinopathy enter as independent covariate of all-cause
mortality (model 1). In model 2, including BMI, lipids, sBP, dBP,
smoking and eGFR other than variables of model 1, only to be current
smokers (OR 3.94, p=0.009) and to have reduced eGFR (CKD stage 2b:
OR 5.00, p=0.004; CKD stage ≥3: OR 6.86, p=0.001) add significantly to
the risk score (p<0.0001) in accounting for all-cause mortality.
Conclusion: In our cohort of T1DM, 30-40% of subjects has high (10%)
or intermediate (25%) absolute risk for major vascular outcomes with an
all-cause mortality of about 3% per year in the HR subgroup. The
EURODIAB risk score is confimed as a useful tool for estimating all-
cause mortality risk in subjects with type 1 diabetes.

Supported by: Regione Toscana, Grant n. D55E11002680005
Disclosure:M. Garofolo: None.

PS 114 Diabetic complications: the un-
usual suspects

1089
Effect of glycaemic control on pulmonary function: data from a 3-
months interventional study
L.P. Gutiérrez1, E. Sánchez1, C. López1, M. Sánchez1, A. Seminario2, C.
Turino2, F. Barbe2, M.D. Santos1, M. Hernández1, A. Lecube1;
1Endocrinology, 2Pneumology, Arnau Vilanova Hospital, Lleida, Spain.

Background and aims: There is growing evidence suggesting a delete-
rious effect of type 2 diabetes (T2D) on lung function and sleep breathing.
However, only one previous study from our group has showed how gly-
cemic control improvement significantly reduces the increased number of
nocturnal oxygen desaturations that exist in type 2 diabetes. Now, we
show data about the impact of 3-months glycemic control improvement
on lung function.
Materials and methods: Prospective interventional study in 49 patients
with T2D and no pulmonary disease (59.2% men; age 59.6±10.4 yrs.;
T2D duration 11.8 ±6.2 yrs.; BMI 30.8±6.6 kg/m2, and HbA1c 9.7
±1.5%). During a 3-months period subjects underwent blood glucose
intensification according to our routine medical practice, giving priority
to treatments with neutral or negative weight effect. At the end of this
period, HbA1c and BMI decreased to 7.1±1.0% and 30.2±5.9 kg/m2
(p<0.001 and p=0.062 vs. baseline, respectively).
Results: Univariate analysis showed that the magnitude of change in
HbA1c negatively correlated with increases in lung function parameters,
particularly those related to small airways of lung: maximum mid-forced
expiratory flow (FEF25-75%; r=-0.395, p=0.005), forced expiratory vol-
ume and forced vital capacity ratio (FEV1/FVC; r=-0.375, p=0.008), and
instantaneous forced expiratory flow 50% (FEF50%; r=-0,390, p=0,006).
Multiple linear regression analysis showed that the decrease in HbA1c, but
not the decrease in BMI, was independently associated with the increases in
FEF25-75% (R2=15.6%), FEV1/FVC (R2=14.1%), and FEF50%
(R=15.2%). Finally, weight loss had a beneficial effect in pulmonary pa-
rameters different from previous, as forced vital capacity and FEV1.
Conclusion: This is the first clinical evidence of a positive effect of
glycemic control improvement on lung function. Although the mecha-
nisms are not yet fully understood, our findings support the concept that
the lung is a new target of diabetic complications.
Supported by: Grant: ISCIII ( FI12/00803 and FI15/00260) and FSEEN.
Disclosure:L.P. Gutiérrez: None.

1090
Serum surfactant D protein as a new marker for screening pulmo-
nary disease in patients with type 2 diabetes. A case-control study
A. Lecube1, M. García-Ramírez2, E. Sánchez1, C. López1, A. Ciudin3, C.
Hernández3, C. Turino4, A. Seminario4, R. Simó3;
1Endocrinology Department, Arnau de Vilanova University Hospital,
Lleida, 2Diabetes Research Group, 3Endocrinology Department,
Diabetes and Metabolism Research Group, Barcelona, 4Pneumology
Department, Arnau de Vilanova University Hospital, Lleida, Spain.

Background and aims: There is growing evidence to suggest an associ-
ation between type 2 diabetes and impaired pulmonary function. In this
regard, experimental studies have shown that glucagon-like peptide 1
(GLP-1) plays a role in the stimulation of surfactant production by human
type II pneumocytes. Pulmonary surfactant is a surface-active lipoprotein
complex that reduces surface tension, increase pulmonary compliance,
and prevent collapse of the lung at the end of expiration. Therefore, it
can be hypothesized that the diminished incretin effect in type 2 diabetes
may be associated with a defect in the surfactant layer. As when the
alveolocapillary barrier is damaged surfactant proteins can leak into the
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bloodstream, it is reasonable to assume that higher levels of serum sur-
factant D protein (sSP-D) and serum surfactant A protein (sSP-A) will be
present in more concentration in patients with type 2 diabetes.
Materials and methods: We designed a case-control study between 49
subjects with type 2 diabetes and 98 non-diabetic subjects, matched by
age, gender, BMI, and waist circumference. Both SP-D and SP-A, the
major surfactant-associated proteins, as well as total GLP-1, were mea-
sured in serum samples by enzyme-linked immunosorbent assay. Data
from an overnight sleep study were available from half of subjects.
Results: Patients with type 2 diabetes exhibited higher concentrations of
sSP-D in comparison with control subjects [133.0 (35.4 to 815.8) vs. 97.6
(23.5 to 336.2) ng/mL, p=0.006]. However, no differences in sSP-A [27.4
(5.2 to 449.2) vs. 23.5 (0.03 to 105.3) ng/mL, p=0.198] neither in GLP-1
[91.1 (31.6 to 802.6) vs. 83.8 (6.1 to 262.6) nmol/L, p=0.127] were
observed between groups. As it has been previously reported in subjects
with pulmonary diseases, a significant negative correlation between sSP-
D and BMI was detected (r=-0.193, p=0.021). In addition, among control
subjects, a significative negative correlation was detected between sSP-D
and the apnea hypopnea index (r=-0.403, p=0.022), as well as between
sSP-A and fasting plasma glucose (r=0.211, p=0.041); both correlations
disappeared when patients with type 2 diabetes were included. However,
no correlation between total GLP-1 and serum surfactant proteins were
observed. Finally, a stepwise regression analysis showed that the presence
of type 2 diabetes (but not gender, age, BMI, nor polysomnography mea-
sures) independently predicted the sSP-D concentrations (R2=0.193).
Conclusion:Wehave shown that higher sSP-D concentrations are present
in patients with type 2 diabetes. Therefore, sSP-D appears as a potential
marker reflecting defects in the bronchiolar surfactant layer in patients
with type 2 diabetes. This biomarker can be used for assessing strategies
meant to reduce type 2 diabetes-induced lung injury.
Supported by: ISCIII (FI12/00803 and FI15/00260) and FSEEN.
Disclosure:A. Lecube: None.

1091
Impaired lung function as a diabetes related complication
S. Kopf1,2, J.B. Gröner1,2, A. Ziagaki1,2, D. Oikonomou1, T. Fleming1,2,
S. Herzig3,2, P.P. Nawroth1,2;
1Department of Medicine 1 and Clinical Chemistry, Heidelberg Univerity
Hospital, 2German Center for Diabetes Research (DZD), 3Institute for
Diabetes and Cancer IDC, Helmholtz Center Munich, Munich, Germany.

Background and aims: A link between impaired lung function and pul-
monary fibrosis with diabetes mellitus has been described in retrospective
studies andmeta-analysis. So far, the pathomechanism is unknown. Thus,
we initiated a prospective observation study to investigate the impaired
lung function and pulmonary fibrosis in healthy controls patients with
pre-diabetes and patients with diabetes mellitus (type 1 and 2) with and
without diabetes related complications. Aim of the current study is to
define pulmonary fibrosis as a diabetes related complication in cross-
sectional and longitudinal observation. Furthermore, risk factors, correla-
tion with other diabetes related complications and pathomechanism
should be identified.
Materials and methods: One hundred sixty four participants (controls
n=21; pre-diabetes n=43; diabetes n=100) underwent clinical examination
and lung function test with measurement of vital capacity (VC), total lung
capacity (TLC), forced expiratory volume (FEV1) and single breath dif-
fusion capacity (DLCo). Additionally glucose control parameter
(HbA1c), kidney function (eGFR and urinary albumin-creatinine-ratio;
u-ACR) were measured. Furthermore, measurement of advanced-
glycation-end products under the skin (skin-AGE) was performed by auto
fluorescence measurement. Patients with known heart insufficiency and
known pulmonary disease (e.g. asthma, COPD, pulmonary hypertension)
were excluded from analysis. First cross-sectional statistical analyses
were performed via Pearson correlation coefficient and one-way-
ANOVAwith SPSS 22.

Results: One-way-ANOVA has shown a significant differences in vital
capacity (VC) [p<0.01); single breath diffusion capacity (DLCo) [p<0.01]
and total lung capacity (TLC) [p<0.05] between healthy controls, pre-
diabetic and diabetic patients with continuous decrease of all parameters
in direction towards diabetes. Correlation analyses has shown significant
associations between HbA1c with decreased TLC (r=-0.35; p<0.01) and
impaired DLCo (r=-0.23; p<0.05). Furthermore, increased urinary albu-
min excretion (u-ACR) was significant associated with decreased TLC
(r=-0.55; p<0.001) and impaired DLCo (r=-0.40; p<0.01). Additionally,
increased skin-AGE values were associated with impaired DLCo (r=-
0.29; p<0.05). There were no significant differences for forced expiratory
volume (FEV1) within the participants.
Conclusion: This is the first on-going study which investigates impaired
lung function and pulmonary fibrosis in patients with pre-diabetes and
diabetes. We could show significant associations for impaired lung func-
tion depend on diabetes mellitus, glucose control, urinary albumin excre-
tion and skin-AGE formation.
Supported by: DZD Grant 2016
Disclosure: S. Kopf: Grants; German Center for Diabetes Research
(DZD) Grant 2016 for "Pulmonary impairment and fibrosis in Patients
with Diabetes mellitus".

1092
Prevalence and risk of falls among older people with diabetes
S. McHugh1, S. Timmons2, P.M. Kearney1;
1Epidemiology & Public Health, University College Cork, 2University
College Cork, Ireland.

Background and aims: Falls are a leading cause of fractures, hospitali-
zation, loss of independence and impaired quality of life. Many of the
established risk factors for falls are more common among people with
diabetes. The aim of this study is to estimate the prevalence of falls among
older people with diabetes and identify the risk factors whichmaymediate
the relationship between diabetes and falls using nationally representative
data from The Irish Longitudinal Study on Ageing (TILDA).
Materials and methods: Data from the 1st wave of TILDA were
analysed. TILDA is a prospective cohort study conducted among
community-dwelling adults aged ≥50 years in the Republic of Ireland,
recruited using multistage stratified clustered sampling. A 62% response
rate was achieved among eligible households. During a computer assisted
personal interview, participants’ self-reported falls in the previous year.
Multivariable logistic regression models were used to determine the as-
sociation between diabetes and the risk of falling.
Results: Of the 8175 participants aged ≥50 years, 634 self-reported hav-
ing diabetes (7.8%, 95% CI: 7-8%). The prevalence of falls in this group
was 24% (n=152, 95% CI: 21-27) compared to 19% among the general
population (n=1431, 95% CI: 18-20%) (p=0.002). When stratified by
gender, a significant association was only evident among females
(p=0.001). When stratified by age, there was a statistically significant
association between diabetes and falls among those aged 60-69 years
(p=0.029) and 70-79 years (p=0.04). There was no statistically significant
association between the presence of any macro- or microvascular compli-
cations and falls, however when the complications were analysed sepa-
rately neuropathy was significantly associated with falls in people with
diabetes (p=0.001) (Figure 1). Diabetes was significantly associated with
an increased risk of falls in the age- and sex-adjusted models (OR=1.30,
95%CI=1.07-1.58, p=0.008). When mediating factors (polypharmacy,
lifestyle factors including exercise, blood pressure, impaired cognition,
strength and balance) were included the model, diabetes was still associ-
ated with an increased risk (OR=1.36, 95%CI=0.99-1.86) however, this
relationship was no longer statistically significant.
Conclusion: One-quarter of adults with diabetes experienced a fall in the
preceding year. This population may benefit from a multifactorial falls
risk assessment which could be incorporated into the regular structured
review recommended for people with diabetes.
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Supported by: Centre for Ageing Research & Development Ireland,
CARDI
Disclosure:S. McHugh: None.

1093
Glyoxalase 1 inducer protects human periodontal ligament fibro-
blasts from dicarbonyl stress and dysfunction in model
hyperglycaemia in vitro
A.A.D. Ashour1, P.J. Thornalley1,2, N. Rabbani1,2;
1Warwick Medical School, University of Warwick, Coventry, UK,
2Systems Biology Centre, University of Warwick, Coventry, UK.

Background and aims: Periodontal ligament (PDL) inflammation or
periodontitis is a common complication of diabetes characterised by grad-
ual destruction of connective tissue fibres attaching teeth to the alveolar
bone. Poorly controlled hyperglycaemia in patients with diabetes tends to
produce a more severe form of periodontitis than in non-diabetic subjects.
Systemic changes caused by diabetes reduce the host resistance to peri-
odontal tissue breakdown. Periodontal ligament fibroblasts (PDLFs) are
the major cells of the PDL, binding to collagen-I fibrils of the PDL, and
remodelling and maintaining the ligament. Dysfunction of PDLFs is a
likely major cause of severe periodontitis in diabetes. Glyoxalase 1
(Glo1) is part of the glyoxalase metabolic pathway which catalyses the
metabolism of the reactive metabolite and glycating agent, methylglyoxal
(MG), to D-lactate and thereby prevents formation of advanced glycation
endproducts (AGEs). High glucose concentration induced decrease activ-
ity of Glo1, increased MG or dicarbonyl stress, MG modification of
collagen IV and cell detachment. We reasoned that PDLFs may suffer
dicarbonyl stress in high glucose concentration. The aim of this study
was to assess if high glucose concentration induces dicarbonyl stress in
human PDLFs in vitro and collagen detachment, and if this could be
prevented by small molecule Glo1 inducer - a binary combination of small
molecule activators of transcription factor Nrf2 that synergise to increase
expression of Glo1 via functional antioxidant response element.
Materials andmethods: Primary human periodontal ligament fibroblasts
(hPDLFs) were purchased from ScienCell, Carlsbad, USA. They were
cultured in Modified Eagles Medium (MEM)supplemented with L-
alanyl-L-glutamine and 10% FBS at 37oC. For experiments performed
in low and high glucose conditions, culture media was supplemented with
8 mM and 25 mM glucose, respectively, and incubated for 3 days.
Activity of Glo1 was assayed by conventional spectrophotometric assay,
Glo1 protein byWestern blotting and Glo1 mRNA by RT-PCRwith beta-
actin as reference standard. Concentrations of MG and AGEs were
assayed by stable isotopic dilution analysis liquid chromatography-
tandemmass spectrometry. Glucose consumption and D-lactate formation
was deduced by assay at the start and end of cultures. Glo1 inducer

compounds were added at 10 micromolar concentration. Binding of
hPDLFs to collagen-I was investigated.
Results: The activity of Glo1 in low glucose culture was 985 ± 148 mU
per mg protein (n = 5) and was decreased ca. 45% by high glucose
conditions (P<0.001). Glo1mRNA level was unchanged but Glo1 protein
was decreased. MG concentration of the medium and cells was increased
ca. 41% and 60%, respectively, in the high glucose conditions, compared
to low glucose control (P<0.01). The production of D-lactate was in-
creased 42% and the consumption of glucose was increased 93% in high
glucose conditions (P<0.001). Cellular protein content of MG-derived
AGE, MG-H1, was also increased: 0.330 ± 0.163 versus 0.763 ± 0.201,
P<0.01. There was a ca. 30% decrease in adhesion of the hPDLFs to
collagen-I in high glucose concentration (P<0.05). Glo1 inducers
corrected all of these changes.
Conclusion: Dicarbonyl stress is induced in hPDLFs by high glucose
concentrations and contributes to cell dysfunction. This was prevented
by Glo1 inducer.
Supported by: A.A.D.A: PhD Studensthip, Ministry of Education, Saudi
Arabia
Disclosure:A.A.D. Ashour: Grants; Yes.

1094
Vitamin D3 improves bones biomechanical properties through NF-
kB - VDR-related pathway in diabetes
D. Labudzynskyi1,2, I. Shymanskyy1, A. Mazanova1, A. Koskela2, J.
Tuukkanen2, M. Veliky1;
1Department of Vitamin and Coenzyme Biochemistry, Palladin Institute
of Biochemistry of the National Academy of Sciences of Ukraine, Kyiv,
Ukraine, 2Department of Anatomy and Cell Biology, MRC, University of
Oulu, Finland.

Background and aims: Vitamin D3 (D3) deficiency is known to be
associated with the development of low bone mineral density related to
primary osteoporosis and other disorders, including diabetes. The present
study was design to determine the relationship between vitamin D3 avail-
ability, VDR expression and RANKL/RANK/NF-kB signaling pathway
in the activation of bone resorption and loss of bone architecture associ-
ated with type 1 diabetes.
Materials and methods: Diabetes was induced in male C57BL/J6 mice
by i.p. injection of multiple low dose streptozotocin (40 mg/kg b.w.).
Control and diabetic mice were treated with or without D3 (15 IU/
mouse per os, for 8 weeks). Serum 25-hydroxyvitamin D3 (25OHD3),
TRAP (tartrate resistant acid phosphatase), RANKL and OPG were
assessed by ELISA. The protein levels of VDR, RANKL, RANK,
OPG, phosphorylated NF-kB/p65 (phosho-p65) and osteocalcin (OC) in
bone tissue were assayed by Western blotting. The biomechanical prop-
erties were analyzed with the three-point bending test. μCT analysis was
performed on the proximal tibia by using Skyscan 1072 scanner.
Results: Serum level of 25OHD3, the main circulating metabolite of D3,
was shown to be reduced to 22.5±1.8 in diabetes vs. 41.7±2.8 nmol/l in
control, that reflects reliably vitamin D3 deficiency (p<0.05). These
changes were accompanied by significant changes in bone biomechanical
properties. Diabetes caused a decrease in maximum load, toughness and
stiffness of diabetic tibias by 2.1-, 3.8- and 2.3-fold respectively (p<0.05).
Histomorphometry of tibias showed respectively 3.0-, 2.1- and 1.3-fold
decreases in bone volume per tissue volume (BV/TV), trabecular number
(Tb.N) and cortical thickness (Cort.Th) in diabetes vs. control (p<0.05),
indicative of impaired tibial architecture induced by diabetes. Assessment
of bone resorption markers, such as TRAP and bone-related cytokines
(RANKL, OPG), in blood serum demonstrated that their levels were
respectively 48, 23 and 40% higher in diabetic vs. control animals
(p<0.05). Diabetes led to up-regulation of phosho-p65, RANKL,
RANK (2.3-, 1.72-, 1.51- fold respectively) and down-regulation of
OC, OPG and VDR (1.5-, 1.6- and 1.8-fold respectively) in bone tissue
of diabetic mice compared with control (p<0.05). Full restoration of
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circulatory 25OHD3 level was achieved after D3 treatment and normal-
ization of vitamin D3 bioavailability resulted in increased VDR expres-
sion in bone tissue. Treatment with vitamin D3 improved diabetes-
induced structural and biomechanical abnormalities in bone tissue that
strongly correlated with the normalization of RANKL/RANK/OPG sys-
tem and diminishing of NF-kB-mediated bone resorption. A significant
decrease in serum levels of TRAP, RANKL andOPGwas also found after
D3 administration.
Conclusion: The findings suggest a significant role of RANKL/RANK/
NF-kB signaling pathway activation in the induction of bone resorption in
diabetes that occurs on the background of vitamin D3 deficiency and
impaired D3 signaling via VDR. It was demonstrated that diabetes-
related impairments may efficiently be corrected by vitamin D3 treatment.
Disclosure:D. Labudzynskyi: None.

1095
Normal bone mineral density despite increased bone turnover and
hypovitaminosis D in old type 2 diabetic patients
J.M. Martins1,2, A.F. Martins1, S. Vale1,2, S. Fernandes3, J.C. Romeu3;
1Endocrine Department, Hospital de Santa Maria, 2Lisbon Medical
School, 3Rheumatology Department, Hospital de Santa Maria, Lisbon,
Portugal.

Background and aims: Old diabetic patients may be at an increased risk
of falls and everyday trauma, because of hypoglycaemia, vision defects
and neuropathy. Fractures may be more common in diabetic patients.
Assessing bone frailty and exploring factors for bone dynamics are there-
fore of the outmost importance in old diabetic patients.
Materials andmethods:All diabetic patients older than 65 years assisted
at the outpatient diabetic department of a public tertiary hospital by a
single doctor were included. Data was entered on a specific database.
Besides the usual clinical and analytical parameters, serum calcium, phos-
phate, magnesium, parathormone (PTH), 25-hydroxyvitamin D
(25OHD), procollagen type 1 N terminal polypeptide (P1NP), and
carboxy-terminal cross-linking telopeptide of type I collagen (beta-
CrossLaps, beta-CTX) obtained at a morning blood sampling after over-
night fast, bone mineral density at the lumbar spine (L1-L4) and femural
neck were also included. Chi-square, T-student test and Anova were used
to compare groups and the relation between continuous variables was
explored with multiple regression analysis.
Results: Two hundred sixty-eight consecutive diabetic patients older
than 65 years were included. Patients were both male and female
(52/48%), old age (74±6 years), overweight (BMI 28.7±4.5 kg/m2),
with long standing disease (19±11 years), treated with insulin and/or
oral drugs and with fair metabolic control (HbA1c - 7.7±1.5%).
Microvascular disease was common (39-50%) as well as high blood
pressure (83%) and dyslipidemia (60%). Serum calcium, phosphate
and magnesium were always normal, despite a very high prevalence
of Hypovitaminosis D (85%) and Hyperparathyroidism (26%).
P1NP and beta-CTX were increased, with increased bone formation
(39%) and/or increased bone resorption (48%). Age-adjusted bone
mineral density was increased - Lumbar spine z-score +0.8±1.6 [-2.0
to +5.7], femoral neck z-score +0.5±1.0 [-1.7 to + 3.2]. P1NP and
beta-CTX were directly related (r=+0.486, p<0.001).Bone mineral
density at the column and femoral neck were directly related (r=+
0.736, p<0.001). Age (r=-0.366, p<0.01), PTH (r=-0.260, p<0.03)
and beta-CTX (r=-0.477, p<0.001) were inversely related to bone
mineral density at the femoral neck, but not years since diagnosis,
metabolic control or the presence of nephropathy.
Conclusion: In this study of a large group of old type 2 diabetic
patients assisted at a tertiary out patient center, we found that despite
old age, long standing disease and very common hypovitaminosis D,
patients presented normal age-adjusted bone mineral density. We
also found evidence for an increased bone turnover in these patients.
Only age, PTH and beta-CTX were found to be relevant negative

factors for bone mineral density at the femoral neck, but not factors
related to diabetes including nephropathy. The increased risk of os-
teoporotic fractures in type 2 diabetic patients, unlike the same risk
for type 1diabetic patients, can not be explained by low bone min-
eral density, reflecting, rather than reduced bone mass, qualitative
changes in skeletal tissue.
Disclosure: J.M. Martins: None.

1096
Lower bone mineral density in Japanese type 2 diabetic patients and
effect of GIP on RANKL mRNA expression in cultured osteoblastic
cells
M. Eto, F. Kumagai, M. Saito;
Clinical Medicine, Ohu University, Koriyama, Japan.

Background and aims: Skeletal fragility is considered among the
complications associated with type 2 diabetes. Type 2 diabetic pa-
tients have increased fracture risk and lower bone mineral density
(BMD). However, there are few reports concerning BMD and type
2 diabetes in Asian populations. In this study we examined whether
or not BMD is lower in Japanese type 2 diabetic patients. Receptor
activator of nuclear factor NF-kB ligand (RANCL) produced by os-
teoblastic cells is the essential factor for osteoclast formation, activa-
tion and survival, thus resulting in bone resorption and bone loss.
From this point of view denosumab was developed as anti-RANCL
antibody for the treatment of osteoporosis. On the other hand, DPP-4
inhibitors which improve high plasma glucose levels through increas-
ing incretin such as glucose-dependent insulinotropic polypeptide
(GIP) have been commonly used for the treatment of type 2 diabetes
mellitus. Little information is available about incretin and bone me-
tabolism. We focused on GIP and examined whether or not GIP
affects RANKL expression in cultured osteoblastic cells to elucidate
the relation between GIP and bone metabolism.
Materials and methods: We evaluated 18 diabetic patients and 72 non-
diabetic subjects (60-69 years, female), and 32 diabetic patients and 272
non-diabetic subjects (70-79 years, female). Patients who took
thiazolidine were excluded from this study since it causes bone loss.
Lumbar spine BMD and femoral (proximal part) BMD were evaluated
with dual energy X-ray absorptiometry (DXA) according to the guideline
of Japan Osteoporosis Society 2015. BMD was expressed as the percent
ratio to the young adult mean BMD (20-29 years of age). Human osteo-
blastic cells from Promo Cell Co. USA were cultured by the previously
reported method, and then were incubated for 24 h with GIP at the con-
centration of 0, 10-9,10-8, 10-7 and 10-6 mol/L. To evaluate the expres-
sion of RANCL m-RNA in cultured human osteoblastic cells, RT-PCR
procedure was performed.
Results: In sixties diabetic patients had significantly (p<0.01) low-
er lumbar spine BMD than non-diabetic controls (73.7% vs
83.0%). In seventies diabetic patients tended to have lower lumbar
spine BMD than non-diabetic controls (76.1% vs 81.9%). In
sixties diabetic patients had significantly (p<0.01) lower femoral
BMD than non-diabetic controls (73.4% vs 82.2%). In seventies
diabetic patients had significantly (p<0.05) lower femoral BMD
than non-diabetic controls (72.8% vs 78.9%). In cultured human
osteoblastic cells GIP significantly (p<0.05) stimulated the expres-
sion of GIP receptor mRNA in a dose-dependent manner, and GIP
significantly (p<0.05) suppressed the expression of RANKL
mRNA in a dose-dependent manner(Figure).
Conclusion: This clinical study clearly showed that type 2 diabetic pa-
tients had lower BMD than the age-matched non-diabetic subjects in
Japan. GIP suppressed the expression of RANKL. This finding suggests
that GIP contributes to protect bone loss in type 2 diabetic patients
through its lowering effect of RANCL.
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Methylglyoxal affects angiogenesis in vitro inMAEC cells via amech-
anism involving HoxA5
A. Leone1, C. Nigro1, I. Prevenzano1, P.E. Patano1, T. Fleming2, F.
Fiory1, F.C. Pignalosa1, P.P. Nawroth2, F. Beguinot1, C. Miele1;
1DISMET & URTof IEOS-CNR, Federico II University of Naples, Italy,
2Department of Medicine I and Clinical Chemistry, University Hospital
Heidelberg, Germany.

Background and aims: Diabetes mellitus (DM) is characterized by
chronic hyperglycemia, a primary factor in the development of diabetic
vascular complications. The presence of abnormal angiogenesis may
cause or contribute to diabetes associated complications. Hyperglycemia
induces cellular damage through the activation of several molecular path-
ways including the activation of the transcription factor nuclear-kB
(NFĸB) in the endothelial cells. The major Advanced Glycation End-
products (AGEs) precursor in endothelial cells is Methylglyoxal (MG),
a highly reactive dicarbonyl formed primarily from the intermediates of
glycolysis and detoxified by the glyoxalase system (Glo). Glo1 activity
prevents the accumulation of MG, thereby suppressing cellular damage.
MG concentration is increased 2 to 5-fold in plasma of diabetic patients.
Emerging evidence suggest that MG contributes to endothelial dysfunc-
tion and vascular complications, but the underlying mechanisms remain
to be clarified. This work aims at elucidating the MG effect on the angio-
genic ability of endothelial cells and the molecular mechanisms involved.
Materials andmethods: Proliferation, migration and invasion were eval-
uated by cell-growth curves and transwell assays in mouse aortic endo-
thelial cells isolated from Glo1 knockdown mice (GloKD MAEC) and
their wild type littermates (WTMAEC). Glo1, HoxA5 and NFĸBmRNA
levels were measured by Real Time PCR, while MG intracellular concen-
trations by HPLC. HoxA5 expression was silenced by the use of specific
siRNAs. NFĸB protein levels and activation were evaluated by western
blot of protein lysate from cytosol/nuclear fractionation. Binding of NFĸB
on HoxA5 promoter was then analyzed by Chromatin Immuno
Precipitation assay.
Results: GloKD MAEC show a 50% reduction of Glo1 mRNA levels
and a 5-fold increase of MG intracellular concentrations compared to WT
MAEC (p=0.001). GloKD MAEC show a slower cell growth (GloKD
MAEC 106833±15610 vs WT MAEC 202733±62699 cells at 24h,
p=0.002), a reduced migration (GloKD MAEC 0.06±0.01 vs WT
MAEC 0.09±0.02 OD, preliminary data) and invasion ability (GloKD
MAEC 0.9±0.5 vs WTMAEC 5.9±2.7 fold increase of cell number over
basal, p=0.04) compared to WT MAEC. mRNA levels of the anti-
angiogenic gene HoxA5 are 2-fold increased in GloKDMAEC compared
toWTMAEC (p=0.01), and its silencing improves the invasion ability of
GloKD MAEC (GloKD MAEC HoxA5 siRNA 5.60±3.20 vs GkloKD
MAEC scramble siRNA 0.85±0.2 fold increase of cell number over basal,
p=0.04). Moreover, GloKD MAEC show a ~2-fold increase of NFĸB
mRNA (p<0.001) and protein levels both in the cytosol and in the nucle-
us, compared toWTMAEC (p≤0.05). Interestingly, the binding of NFĸB
to the HoxA5 promoter is 1.4-fold higher in GloKD MAEC compared to
WT MAEC (p=0.02).
Conclusion: These results suggest that MG accumulation impairs the
angiogenic ability of GloKD MAEC. HoxA5 may be, at least in part,
responsible of this effect, and its overexpression is likely due to a higher
binding of NFĸB to HoxA5 promoter. Further investigation of the molec-
ular mechanisms by which MG impairs the angiogenic process will high-
lights new targets for the prevention and treatment of diabetes vascular
disease.
Supported by: EFSD/Novo Nordisk
Disclosure:A. Leone: None.
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1098
Glyoxalase 1 mRNA levels in whole blood are higher in individuals
with type 2 diabetes and associated with plasma markers of endothe-
lial activation
N.M.J. Hanssen, K. Wouters, C.J. Van der Kallen, M.M.J. Van
Greevenbroek, C.D.A. Stehouwer, C.G. Schalkwijk;
Internal Medicine, Maastricht University, Netherlands.

Background and aims:Methylglyoxal (MGO) has been identified as the
most reactive precursor in the formation of Advanced glycation
endproducts (AGEs). Glyoxalase 1 (GLO1) is the rate-limiting enzyme
in the concersion of MGO into D-lactate. In animal models of diabetes,
GLO1 overexpression has been shown to be protective against complica-
tions. Although GLO1 may be a key enzyme to prevent diabetic compli-
cations, it remains unclear whether general GLO1 expression is changed
in type 2 diabetes (T2DM).
Materials and methods: We measured levels of circulating GLO1
mRNA in whole blood of 474 individuals with normal glucose metabo-
lism (NGM, n=191; women 37.7%; age 64.7 ± 7.3), impaired glucose
metabolism (IGM, n=116; 42.28%; 66.9 ± 6.9) or T2DM (n=167;3 7.1%;
67.5 ± 6.3)) derived from the Cohort on Diabetes and Atherosclerosis
Maastricht (CODAM) study. GLO1 mRNA levels were normalised for
reference genes (HRPT1 and WHKY1), and ln- transformed prior to
linear regression analysis. Markers of endothelial activation (soluble
vascular adhesion molecule, soluble intercellular adhesion molecule 1,
van VonWillebrand factor and soluble E-selectin) were measured in plas-
ma and combined in a Z-score. Macrovascular disease was characterised
by measuring carotid intima thickness (cIMT), ankle-brachial index
(ABI) and by a recorded history of cardiovascular disease (CVD). All
analyses were adjusted for age, sex, IGM and T2DM, waist circumfer-
ence, smoking, systolic blood pressure, blood lipids, estimated glomerular
filtration rate, prior CVD and medication use.
Results: Compaired to normal glucose metabolism, T2DM was associat-
ed with higher GLO1 mRNA levels (β: 0.485 SD; 95%CI: 0.169 to
0.800; P=0.003). Additional adjustment for fasting plasma glucose (β:
0.455 SD; 95%CI: 0.087 to 0.824; P=0.016) and Hba1c (β: 0.450 SD;
95% CI: 0.083 to 0.816; P=0.016) did not change the results. Additional
adjustment of these analyses for use of insulin-, metformin-, sulfanyl urea
derivates as well ARBs and ACE-inhibitors did not change the results (β:
0.488 SD; 95%CI: 0.170 to 0.805; P=0.003). IGM was not associated
with GLO1 mRNA levels (β: -0.128 SD; 95%CI: -0.361 to 0.105;
P=0.280). Furthermore, higher GLO1 mRNA levels were associated with
higher levels of endothelial activation markers (β: 0.142 SD; 0.056 to
0.227; P=0.001), but no associations were found with markers of
macrovascular disease (cIMT, ABI and prior CVD).
Conclusion: Circulating GLO1 expression is higher in T2DM, indepen-
dently of conventional cardiovascular risk factors, glycaemic control, as
well as glucose-lowering and anti-hypertensive treatments previously
linked to increased GLO1 activity. These changes in GLO1 expression
may reflect a defensive mechanism in response to increased MGO levels
in diabetes and endothelial activation.
Supported by: CTMM
Disclosure:N.M.J. Hanssen: None.

1099
Acute hypoglycaemia increases pro-inflammatory cytokine produc-
tion of peripheral mononuclear white blood cells
J.M. Ratter1,2, H.M.M. Rooijackers1, C.J. Tack1, M.G. Netea1, B.E. de
Galan1, R. Stienstra1,2;
1Department of Internal Medicine, Radboud University Medical Center,
Nijmegen, 2Division of Human Nutrition, Wageningen University,
Netherlands.

Background and aims: Severe hypoglycemia is associated with cardio-
vascular events in patients with diabetes. This may be explained by an

acute increase in circulating pro-inflammatory cytokines and pro-
atherothrombotic factors induced by hypoglycemia, but little is known
about the underlying mechanisms, nor about the effect of hypoglycemia
on the composition and inflammatory function of immune cells. We in-
vestigated these effects using ex vivo stimulations of peripheral blood
mononuclear cells (PBMCs) obtained during experimentally induced hy-
poglycemia in healthy subjects, patients with type 1 diabetes (T1DM) and
T1DM patients with impaired awareness of hypoglycemia (IAH), who
inherently to IAH, had extensive previous exposure to hypoglycemia.
Materials and methods:We performed a two-step hyperinsulinemic (60
mU m2 m-1) euglycemic (5.0 mmol/L)-hypoglycemic (2.6 mmol/L)
clamp in 11 healthy controls (HC), 10 T1DM, and 10 T1DM-IAH.
Counterregulatory hormones, peripheral total white blood cell (WBC)
and differential count were determined at regular intervals. PBMCs were
isolated at euglycemia and after 1 h of hypoglycemia. Subsequently, equal
numbers of PBMCs were stimulated for 24 h with the following stimuli:
E. coli-derived lipopolysaccharide (LPS), TLR-2 agonist Pam3Cys, a
lysate of M. tuberculosis (MTB) strain H37Rv, or heat-killed C. albicans,
all in medium containing 5.5 mmol/L glucose. Cytokines (TNF-α, IL-6
and IL-1β) in cell supernatants were measured by ELISA.
Results:Hypoglycemia induced a strong adrenaline response, which was
4-fold higher in HC and T1DM than in T1DM-IAH (p<0.001).
Hypoglycemia increased WBC count in HC (mean difference: 2.1 ± 1.5
x109/L) and T1DM (1.6 ± 1.0 x109/L), but not in T1DM-IAH (0.2 ± 0.4
x109/L). The increasedWBC count was mainly due to an increased num-
ber of lymphocytes (p<0.01) and correlated positively with the adrenaline
response to hypoglycemia (R2 = 0.70, p<0.001). Interestingly, PBMCs
from HC and T1DM isolated during hypoglycemia showed a stronger
inflammatory response to LPS, Pam3Cys and MTB, reflected by an ele-
vated production of the pro-inflammatory cytokines IL-6, TNF-α and IL-
1β, than PBMCs isolated during euglycemia. This effect was attenuated
in T1DM-IAH, in whom hypoglycemia only increased the TNF-α re-
sponse to MTB and C. albicans.
Conclusion: Hypoglycemia increases WBC count and the inflammatory
responses of PBMCs in HC and T1DM, most likely due to adrenergic
recruitment of WBCs from the marginal pool. Increased inflammatory
responses of immune cells in response to hypoglycemia could promote
a chronic inflammatory state in T1DM and thereby aggravate vascular
complications associated with diabetes. However, pro-inflammatory ef-
fects of hypoglycemia are less pronounced in T1DM patients with exten-
sive previous exposure to hypoglycemia.
Clinical Trial Registration Number: NCT02308293
Supported by: EFSD/GSK, Dutch Diabetes Research Foundation
Disclosure: J.M. Ratter: None.

1100
Dicarbonyl stress induces glyoxalase 1 copy number increase in
mouse embryonic stem cells in vitro and escapes mutation lethality
in gene trapping
A. Shafie1, M. Xue1, P.J. Thornalley1,2, N. Rabbani1,2;
1Warwick Medical School, 2Systems Biology Centre, University of
Warwick, Coventry, UK.

Background and aims: Glyoxalase 1 (Glo1) is part of the glyoxalase
metabolic pathway which catalyses the metabolism of the reactive metab-
olite and glycating agent, methylglyoxal (MG), and thereby prevents for-
mation of advanced glycation endproducts (AGEs). Glo1 deficiency in
the kidney, retina and nerve in diabetes is associated with development of
diabetic nephropathy, retinopathy and neuropathy and Glo1 deficiency is
a driver of cardiovascular disease. The GLO1 gene is a hotspot for dupli-
cation with 2% prevalence in the human population. Homozygous inher-
itance of a rare frameshift mutation in GLO1 was embryonically lethal. It
was surprising that a putative Glo1 knockout mice produced by the
International Mouse Knockout Consortium (IMKC) by gene trapping
had a phenotype for putative homozygous mutants similar to wild-type.
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The aim of this study was to examine MG metabolism in the IMKC
putative Glo1 knockout mouse and the basis for the healthy phenotype.
Materials and methods:Glo1 mutant mice produced by the IMKCwere
obtained from the European Mutant Mouse Archive (Heidelberg,
Germany). Wild-type control siblings of heterozygote C57BL/6 mice
were produced. Control mouse liver samples of strains C57BL/6J (Glo1
copy number = 2) and DBA/1J (Glo1 copy number = 4) were from
Jackson Laboratories (Bar Harbor, USA). Mouse embryonic stem cells
(mESCs) of C57BL/6 mouse strain were cultured in vitro with and with-
out 200 micromolar MG, added each day for 12 days. Glo1 copy number
assays were performed by the TaqMan® Copy Number Assays, with
reference genes Tfrc. A Glo1 paralogue ratio tests assay was developed
for corroboration. mRNA expression analysis was performed using the
Taqman gene expression assay protocol, with Rn 18s was internal refer-
ence gene. Glo1 activity and MG concentration was assayed by conven-
tional spectrophotometric and liquid chromatography-tandem mass spec-
trometry techniques.
Results: Analysis of tissues activities, protein and mRNA of Glo1 in the
putative knockout mouse revealed normal, wild-type levels. A normal
low level concentration of MG was also found. The Glo1 mutant mice
had 1 or 2 copies of the mutated Glo1 gene but retained 2 copies of the
functional wild-type gene produced by copy number increase in all tissues
analysed. Neither the precursor stem cells nor C57BL/6J genetic back-
ground had endogenous increased Glo1 gene copy number. Inheritance
patterns of the Glo1 alleles indicated that a wild-type allele was inserted
on the same chromosome 17 homologue as the mutant allele.
Accordingly, it was not possible to produce progeny with < 2 copies of
wild-type Glo1 alleles and Glo1 expression and activity deficiency. We
reasoned that dicarbonyl stress induced by Glo1 mutation during gene
trapping had induced wild-type Glo1 allele copy number increase. This
could be modelled by incubation of mouse embryonic stem cells with
exogenous MG where we found low level induced increase in Glo1 copy
number. High intensity genome-wide DNA microarray analysis revealed
that the Glo1 copy number alteration was specific for the Glo1 genetic
locus.
Conclusion: Gene trapping mutation by the IMKC was successful but it
induced concomitant Glo1 gene duplication focussed on and selective for
the Glo1 genomic domain. Glo1 duplication was functional, thereby
maintaining wild-type levels of Glo1 expression and activity and
sustained the healthy phenotype.
Supported by: A.S. PhD studentship from Ministry of Education,
Government of Saudi Arabia
Disclosure:A. Shafie: Grants; Yes.

1101
Complement C3 and hypofibrinolysis in diabetes: role of protein
glycation and development of a new methodology to reduce throm-
bosis risk
R.J. King1, K. Schuett2, C. Tiede1, V. Jankowski2, V. John1, K.
Simmons1, S. Ponnambalam1, C. Fishwick1, M. McPherson1, D.
Tomlinson1, R. Ajjan1;
1The University of Leeds, UK, 2Aachen Universit, Germany.

Background and aims: Diabetes is associated with increased cardiovas-
cular disease due to clustering of risk factors along with thrombotic ab-
normalities. Complement C3, a central component of the complement
pathway, prolongs fibrin clot lysis, an effect that is enhanced in diabetes
and thereby represents a potential diabetes-specific therapeutic target. Our
aims were to i) study the fibrinolytic properties of C3 from diabetes
patients and explore potential post-translational modifications ii) elucidate
potential binding sites between fibrinogen and C3 and iii) modulate fibrin
clot lysis by targeted interference of fibrinogen-C3 interactions.
Materials and methods: Complement C3 and fibrinogen were purified
from type 1 diabetes patients and healthy controls (n=6 in each group).
Turbidimetric analysis was employed to study fibrinolysis whereas mass

spectrometry, microarray screening and molecular modelling evaluated
C3 glycation and interaction sites with fibrinogen. Moreover, a novel,
non-antibody binding protein (Adhiron) was used to interfere with
fibrinogen-C3 interaction, as a tool to modulate thrombosis risk.
Results: C3 from diabetes patients resulted in excessive prolongation of
clot lysis time, compared with controls (522±166 seconds vs 195±105
seconds, respectively; p=0.04). This prolongation showed wide inter-
individual variability ranging from 144 to 1476 seconds. Mass spectrom-
etry identified in-vivo glycation of lysine residues 502, 685, 1139, 1203,
1209 and 1526 within diabetic C3 but no glycation was detected within
control protein. A novel, non-antibody binding protein (Adhiron) which
binds to fibrinogen and interacts with C3, resulted in complete abolition of
C3-induced prolongation of lysis, reducing lysis time from 728±25.1 to
632±23.7 seconds (p=0.005). Peptide microarray screening identified 2
peptide motifs within the β chain of fibrinogen (residues 424-433, 435-
445) that bound to C3, which were similar to Adhiron binding sites as
predicted by molecular modelling.
Conclusion: Glycation of certain lysine residues within C3 may result in
variable interaction with fibrinogen during clot formation and thus affect
incorporation into the clot with a subsequent variation in clot lysis pro-
longation. Inhibition of fibrinogen-C3 interaction using a novel method of
identifying binding proteins could lead to a diabetes specific therapeutic
target for reducing atherothrombotic risk, the main cause of mortality in
this population.
Supported by: Sir Jules Thorn Charitable Trust
Disclosure:R.J. King: None.

1102
Inflammatory CD14++CD16+ monocytes contribute to atherosclero-
sis in type 2 diabetes
M. Nakamura1, K. Motoyama1, R. Kawarabayashi1, Y. Okute1, M.
Asada1, Y. Kakutani1, Y. Yamazaki1, T. Morioka1, K. Mori1, S.
Fukumoto2, T. Shoji3, M. Emoto1, M. Inaba1;
1Metabolism, Endocrinology, and Molecular Medicine, 2Premier
Preventive Medicine, 3Geriatrics and Vascular Medicine, Osaka City
Univercity Graduate School of Medicine, Japan.

Background and aims:Mononuclear cell lineages are believed to be
core players of atherosclerosis. Recent studies have shown that circu-
lating mononuclear cells are heterogeneous and involved in chronic
inflammatory disease such as coronary heart disease. Monocytes can
be functionary divided into three different phenotypes based on the
differential expression of CD14 and CD16: CD14++CD16- mono-
cytes, CD14++CD16+ monocytes, and CD14+CD16++ monocytes.
In these subsets, CD14++CD16+ monocytes are elevated in chronic
inflammatory disease. And more, recent studies reported that CD14++
CD16+ monocytes increase with Type 2 diabetes and CVD events. In
precritical stages of atherosclerosis, increase of CD14++CD16+
monocytes has been indicated to be associated with pulse wave ve-
locity (PWV) in CKD patients. However, little is known about the
association between polarized CD14++CD16+ monocytes and eary
stage of atherosclerosis in Type 2 diabetes. In this study, we cross-
sectionally investigated the association between CD14++CD16+
monocytes and atherosclerosis indexes in Type 2 diabetes.
Materials and methods: The subjects in this cross-sectional study were
105 Type 2 diabetes (59 males and 46 females, age: 64 ± 11 years,
duration of diabetes: 14.5 (6-21) years,) who were admitted in our diabe-
tes center. Patients with CKD stage 5, infection, steroids therapy and
cancer were excluded. Circulating leukocytes were collected from the
patients and then fluorescently labeled with CD16 and CD14 antibodies.
Monocyte population was gated by foward scatters and side scatters.
Distribution of monocyte subsets were identified by flow cytometry. As
indexes of atherosclerosis, flow-mediated dilatation (FMD), pulse wave
velocity (PWV), ankle branchial pressure index (ABI) and intima-media
thickness (IMT) were measured using a novel ultrasound device
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(UNEXEF18G), a PWVmeter (model PWV-200) and high-resolution B-
mode ultrasonography (Prosound F75 echo tracking system).
Results: The mean monocyte count was 531 ± 253 cells/μl. The percent-
age of CD14++CD16- monocytes was 78.3 ± 6.7%, CD14++CD16+
monocytes: 6.7 ± 2.9%, CD14+CD16++ monocytes: 5.7 ± 2.9%, respec-
tively. Mean PWV was 1160 ± 296 cm/sec. Mean IMT displayed 1.03 ±
0.30 mm. And mean ABI was 1.09 ± 0.14. Simple linear regression
analysis showed that CD14++CD16+ monocytes was significantly asso-
ciated with PWV (r=0.280, p=0.005). On the other hand, CD14++CD16
monocytes did not reach significant correlation with IMT (r=0.159,
p=0.108), FMD (r=-0.080, p=0.426) and ABI (r=0.037, p=0.711). On
multiple regression analysis including systolic blood pressure, HbA1c,
HDL-C, LDL-C, eGFR, duration of diabetes, smoking history, BMI and
CD14++CD16+ monocytes as independent factors, significant indepen-
dent dontributors to PWV (R2=0.406), P=<0.001) were CD14++CD16+
monocytes (β=0.204, 0.035), duration of diabetes (β=0.333, p=0.001),
BMI (β=-0.217, p=0.023) and eGFR (β=-0.241, p=0.016). While,
CD14++CD16+ monocytes was not related to IMT, FMD and ABI.
Conclusion: CD14++CD16+ monocytes are associated with the index of
arterial sclerotic change in Type 2 diabetes.
Disclosure:M. Nakamura: None.

1103
Anti-inflammatory lipoxin A4 attenuates atherosclerosis progression
in diabetic ApoE-/- mice
E. Brennan1,2, A. McClelland2, M. Mohan2, S. Gray2, R. Pickering2, C.
Tikellis2, K. Jandeleit-Dahm2, M. Cooper2, C. Godson1, P. Kantharidis2;
1UCD School of Medicine and Medical Sciences, UCDConway Institute
of Biomolecular & Biomedical Research, Dublin, Ireland, 2JDRF
Danielle Alberti Memorial Centre for Diabetes Complications, Baker
IDI Heart and Diabetes Institute, Melbourne, Australia.

Background and aims: Patients with diabetes have mortality from car-
diovascular disease that is over twice that observed in the general popu-
lation, resulting in atherosclerotic plaque formation. The diabetic plaque
is characterised by abnormalities in both endothelial and vascular smooth
muscle cell function. Lipoxins (LXs) are endogenous small molecule lipid
mediators with the potential to treat multiple inflammatory diseases. Here
we investigated the potency of endogenous (LXA4) and stable LX ana-
logues (Benzo-LX) in attenuating atherosclerosis in diabetic ApoE-/-
mice.
Materials andmethods: 6-week-old apolipoprotein E knockout (ApoE-/
-) mice were randomly divided into control and diabetes groups. Diabetes
was induced with low-dose streptozotocin. Mice in both groups were
randomly divided into vehicle, endogenous LX, and stable LX analogue
groups, and followed for 10-20 weeks. Primary mouse aortic endothelial
cells and vascular smooth muscle cells were stimulated with PDGF (5ng/
ml) or TNF-alpha (1ng/ml) with or without lipoxin A4 (0.1nM), and
markers of inflammation and fibrosis were assessed.
Results: LXs significantly attenuated aortic plaque progression in diabet-
ic ApoE-/- mice (P<0.05), and also inhibited expression of markers of
inflammation, including vascular cell adhesion molecule-1 (VCAM),
monocyte chemoattractant protein 1 (MCP1) and pro-inflammatory inter-
leukin 6 (IL-6) in aortic tissue. LXA4 significantly attenuated both PDGF
and TNF-alpha signalling in smooth muscle and endothelial cells through
inhibition of expression of PDGF-receptor (PDGFRβ1), TNF-receptor
(TNFR1), VCAM, MCP1 and IL-6. Lipoxin A4 suppressed PDGF-
mediated migration and proliferation, and TNF-alpha mediated NF-kB
activity in smooth muscle cells. Furthermore, lipoxin A4 significantly
attenuated TNF-alpha mediated monocyte adhesion to aortic endothelial
cells.
Conclusion: Taken together, our data suggests that lipoxin A4 may be
used as a novel therapeutic in diabetes-associated atherosclerosis, through
suppression of atherosclerotic plaque formation, and inhibition of PDGF
and TNF-alpha signalling pathways in vascular cells.

Supported by: EB is supported by an ELEVATE Marie Curie Irish
Research Council Fellowship
Disclosure:E. Brennan: None.

1104
Increased serum levels of interleukin-1 receptor antagonist (IL-1ra)
precede coronary heart disease:meta-analysis of 4 prospective cohort
studies
C. Herder1,2, T. de las Heras Gala3, M. Carstensen-Kirberg1,2, C. Huth3,2,
A. Zierer3, J. Sudduth-Klinger4,5, D. Peretz4,6, S. Wahl3,2, C.
Meisinger3,2, A. Peters3,2, M. Roden1,7, W. Koenig8,9, B. Thorand3,2;
1German Diabetes Center, Düsseldorf, 2German Center for Diabetes
Research (DZD), 3Helmholtz Zentrum München, München-
Neuherberg, Germany, 4Tethys Bioscience, Emeryville, 5University of
California San Francisco, 6Bio-Rad Laboratories, Hercules, USA,
7Heinrich Heine University Düsseldorf, 8Technische Universität
München, 9German Center for Cardiovascular Research (DZHK),
München, Germany.

Background and aims: Interleukin-1β (IL-1β) represents a key proin-
flammatory cytokine in the development of coronary heart disease
(CHD). The activity of IL-1β is counter-regulated by interleukin-1 recep-
tor antagonist (IL-1ra), an endogenous inhibitor. Data on circulating IL-
1ra levels and cardiovascular risk are controversial. Therefore, this study
aimed (i) to examine the association between serum IL-1ra and incident
CHD in theMONICA/KORA (MONItoring of trends and determinants in
CArdiovascular disease/Cooperative Health Research in the Region of
Augsburg) Augsburg case-cohort study, (ii) to identify further
population-based studies in a systematic review for meta-analysis and
(iii) to test whether the association between IL-1ra and incident CHD is
explained by other inflammation-related biomarkers.
Materials and methods: The analysis in the MONICA/KORA study is
based on data from 803 CHD cases and 1942 non-cases with a follow-up
time of 16.0±5.8 years. We performed a systematic literature review to
identify further studies that described the association between circulating
levels of IL-1ra and cardiovascular outcomes (fatal and non-fatal myocar-
dial infarction, sudden cardiac death and/or cardiovascular mortality). The
association between IL-1ra and incident CHD was quantified using an
inverse variance weighting approach in a fixed effects meta-analysis. Data
on serum levels of 15 inflammation-related biomarkers available in the
MONICA/KORA study were used to assess their impact on the associa-
tion between IL-1ra and incident CHD in Cox proportional hazards
analyses.
Results: Four population-based prospective cohort studies (MONICA/
KORA Augsburg case-cohort, FINRISK 1997, Rotterdam and Belfast
PRIME Men cohort studies) were included in this analysis. Mean
follow-up times ranged between 10 and 16 years. The meta-analysis is
based on a total of 1,700 CHD cases and 14,050 noncases. The pooled
hazard ratio (95% CI) for incident CHD was 1.15 (1.08; 1.22) per SD of
log-transformed IL-1ra serum levels after adjustment for age, sex, anthro-
pometric, metabolic and lifestyle factors (p<0.0001). There was no het-
erogeneity in effect sizes (I2 (95% CI) 0 (0; 67)%, p=0.64). The excess
risk for CHD was attenuated by ≥10% after additional adjustment for
serum levels of high-sensitivity C-reactive protein (hsCRP), interleukin
(IL)-6, myeloperoxidase (MPO), soluble E-selectin or soluble intercellu-
lar adhesion molecule-1 (sICAM-1) in the MONICA/KORA study.
Conclusion: Serum IL-1ra levels are positively associated with increased
risk of CHD after adjustment for multiple confounders in a meta-analysis
of four European cohorts. This association may at least partially reflect a
counter-regulation to subclinical inflammation, oxidative stress and endo-
thelial activation.
Supported by: EKFS, DZD
Disclosure:C. Herder: None.
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1105
Statin worsens glycaemic control of type 2 diabetic patients in target
LDL-C level and LDL-C reduction dependent manners: a meta-
analysis
R. Cai, Y. Yuan, J. Sun, W. Xia, R. Huang, S. Tian, X. Dong, Y. Shen, S.
Wang;
Department of Endocrinology, Affiliated ZhongDa Hospital of Southeast
University, Nanjing, China.

Background and aims: Recent studies have demonstrated that a lower
target low density lipoprotein cholesterol (LDL-c) level, higher LDL-c
reduction and higher dose of statin therapy increased risk of incident
diabetes. However, the effects of statin therapy on glycemic control in
diabetic patients remain unclear.
Materials and methods: MEDLINE, EMBASE and Cochrane were
searched for RCTs which compared statins with placebo and compared
high-dose with low-dose statin therapy in type 2 diabetes (T2DM). Trials
with target LDL-c levels ≤2.59mmol/L or LDL-c reduction ≥30% were
analysed. We then calculated mean differences in HbA1c and FBG by
stratified target LDL-c level and relative LDL-c reduction. Meta-
regression was used to investigate potential sources of heterogeneity be-
tween trials.
Results:Meta-analysis showed that intensive LDL-c lowering statin ther-
apy increases the level of HbA1c compared to placebo (SMD 0.10%, 95%
CI 0.01, 0.20). Stratified analyses revealed that the effects were more
significant as target LDL-c level lowers (≤2.6 mmol/L) and LDL-c reduc-
tion increases (≥30%), respectively. High-dose statin was proved to ele-
vate HbA1c (SMD 0.32%, 95% CI 0.16, 0.48) and FBG (SMD 0.29%,
95% CI 0.13, 0.45) comparing to low-dose statin. Meta-regression anal-
yses showed that lower baseline LDL-c (p=0.009) and endpoint LDL-c
levels (p=0.003) were risk factors involving in increasing HbA1c level of
T2DM during statin therapy.
Conclusion: Statin therapy worsens glycemic control of T2DM in target
LDL-c level and LDL-c reduction dependent manners. Further study is
needed to elucidate other risk factors (e.g. statin dose) of statin induced
poor glycemic control.
Supported by: National Natural Science Foundation of China
Disclosure:R. Cai: None.

1106
Long-term efficacy of evolocumab in reducing lipids in EU subjects
with and without type 2 diabetes: an analysis from the open-label
extension OSLER studies
N. Sattar1, P. Valensi2, D. Preiss3, R. Dent4, I. Bridges5, A. Ruzza6, M.
Cyrille6, Y. Handelsman7;
1Institute of Cardiovascular and Medical Sciences, University of
Glasgow, UK, 2Department of Endocrinology-Diabetology-Nutrition,
Hôpital Jean Verdier, Bondy, France, 3Nuffield Department of
Population Health, University of Oxford, UK, 4Amgen (Europe)
GmbH, Zug, Switzerland, 5Amgen Ltd, Cambridge, UK, 6Amgen Inc.,
Thousand Oaks, 7Metabolic Institute Of America, Tarzana, USA.

Background and aims:A recent meta-analysis of 12-week randomised
clinical trials with the PCSK9 inhibitor evolocumab (EvoMab) in pa-
tients with hyperlipidemia showed marked reductions from baseline
(BL) in lipids in subjects with (n=413) and without (n=2119) type 2
diabetes mellitus (T2DM). A 1-year pooled analysis resulted in marked
reduction in lipids in subjects with and without T2DM. Here we
further evaluate the long-term efficacy of EvoMab vs standard of care
(SoC) on 1-year lipids level change in EU subjects with and without
T2DM enrolled in the open-label extension (OLE) studies OSLER 1
and OSLER 2.

Materials and methods: A population-based 1-year interim OSLER 1
and 2 integrated analysis was performed on subjects enrolled at EU study
sites. Demographic data were collected. Subjects were pooled according
to the assigned OLE re-randomised 2:1 treatment (EvoMab + SoC or
SoC) with the choice of 420 mg monthly or 140 mg every 2 weeks.
Both EvoMab dosing regimens were combined as they have been shown
to be clinically equivalent. Changes in lipids were evaluated at week 48 in
subjects with and without T2DM.
Results:A total of 1802 subjects were randomised from EU study sites to
EvoMab + SoC or SoC, 190 with and 1612 without T2DM. T2DM
subjects represented 10% of EU subjects analysis and generally presented
with more cardiovascular risk factors: hypertension 83% (vs 49% all EU),
coronary artery disease 34% (vs 19% all EU), and cerebrovascular/
peripheral arterial disease 19% (vs 11% all EU). Efficacy data are shown
in the Table. At week 48, reduction in lipid levels were seen in subjects
with and without T2DM who received EvoMab + SoC: LDL-C (-54.1%
and -48.9%), non-HDL-C (-41.6% and -40.4%), TC (-30.0% and -
27.7%), Lp(a) (median % change from BL: -25.0% and -22.4%), and
TG (median % change from BL: -6.8% and -3.6%). Mean increases in
HDL-C were comparable in EU subjects with and without T2DM (8.2%
vs 7.9%, respectively).
Conclusion: In OSLER 1 and 2 OLE EU subjects that comprised 10% of
T2DM subjects, 1-year EvoMab + SoC treatment yielded significant re-
duction in lipid levels notably in LDL-C and Lp(a) as compared with SoC
alone, with similar reductions in patients with and without T2DM.
Overall, these results were consistent with previous data from 1-year
pooled analysis. EvoMab as an add-on therapy to statins allows T2DM
subjects to reach LDL-C treatment goals. Table. Evolocumab 48-week
efficacy data in EU subjects with and without T2DM

Clinical Trial Registration Number: 20110110, 20120138
Supported by: Amgen Inc.
Disclosure: N. Sattar: Other; Consultancy for Amgen, Sanofi,
Astrazeneca, and Merck.

1107
MEDI4166: a PCSK9 Ab-GLP-1 fusion molecule that elicits robust
antidiabetic and antihyperlipidaemic effects in rodents and non-
human primates
A. Konkar1, A. Suckow1, T. Hummer1, M. Chodorge2, A. Celeste3, D.
Hornigold2, J. Naylor2, L. Jenkinson4,M. Feigh5, B. Agoram6, C. Lee1, S.
Coats1, J. Grimsby1, C. Rondinone1, J. Trevaskis1;
1Medimmune, Inc., Gaithersburg, USA, 2Medimmune, Ltd., Cambridge,
UK, 3Lycera Corp., AnnArbor, USA, 4CRUKvandMedimmuneAlliance
Laboratory, Cambridge, UK, 5Gubra, Copenhagen, Denmark,
6MedImmune, LLC, Mountain View, USA.

Background and aims: Type 2 diabetes (T2D) is a chronic metabolic
disease characterized by hyperglycemia and increased cardiovascular
(CV) risk. Achieving robust glycemic control and significantly reduced
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CVrisk are twin goals that are the cornerstone of therapy in type 2 diabetic
subjects. MEDI4166 is an antibody-peptide genetic fusionmolecule com-
prised of an anti-proprotein convertase subtilisin/kexin type 9 (PCSK9)
antibody that is linked to a GLP-1 analog. MEDI4166 has been
engineered to provide optimal glycemic control and PCSK9 suppression
in one molecule.
Materials and methods: Chinese hamster ovary cells stably expressing
GLP-1 receptors were used to evaluate the effect of MEDI4166 on cAMP
production. HepG2 hepatoma cell line was used to evaluate the effect of
MEDI4166 on LDL uptake. C57Bl/6 mice fed a 60% high-fat diet and
cynomolgus monkeys were used to evaluate the metabolic effects of sub-
cutaneously injected MEDI4166.
Results:MEDI4166 fully activated GLP-1 receptors expressed in CHO cells
relative to native GLP-1, and was able to restore LDL uptake by HepG2 cells
treated with recombinant PCSK9. MEDI4166 (1 or 10 mg/kg) administered
subcutaneously (sc) into diet-induced obese (DIO) mice significantly reduced
blood glucose excursion in an ipGTT conducted 7 days following a single
injection as compared to vehicle-treated mice. The effects of the higher dose
on fasted glucose levels lasted up to 14 days following the single sc injection.
Repeated once-weekly (QW) dosing withMEDI4166 (3, 10 or 30mg/kg, sc)
in DIOmice for 26 days dose-dependently reduced body weight and fat mass
as compared to vehicle-treated mice. In addition, MEDI4166 significantly
reduced blood glucose at all doses investigated. Repeated QWadministration
of MEDI4166 (3, 10 or 30 mg/kg, sc) for 4 weeks in diabetic db/db mice
dose-dependently reduced 4 h-fasted blood glucose levels. In addition, a
single dose of MEDI4166 (10 mg/kg, sc) administered to cynomolgus mon-
keys produced a decrease in LDL-C that correlated with a MEDI4166-
mediated decrease in free PCSK9 levels in serum.
Conclusion:MEDI4166 provides robust glucose control and weight loss
in rodent models of T2D and obesity. In addition, MEDI4166 reduces
LDL-C levels in cynomolgus monkeys. MEDI4166 is being developed
for the treatment of T2D in patients who require control of blood glucose
and LDL-C.
Disclosure:A. Konkar: None.

1108
Relationship between triglyceride-rich lipoprotein cholesterol con-
centrations and non-HDL cholesterol goal attainment in ODYSSEY
phase 3 trials
K. Ray1, L.A. Leiter2, S. Del Prato3, M.-R. Taskinen4, A.J. Vallejo-Vaz1,
M. Bujas-Bobanovic5, A. Letierce6, R. Samuel7, R.R. Henry8;
1Imperial College London, UK, 2University of Toronto, Keenan Research
Centre, Canada, 3Department of Clinical and Experimental Medicine,
University of Pisa, Italy, 4Cardiovascular Research Unit, Diabetes and
Obesity Research Program, University of Helsinki, Finland, 5Sanofi,
Paris, 6Sanofi, Chilly-Mazarin, France, 7Regeneron Pharmaceuticals
Inc., Tarrytown, 8University of California San Diego School of
Medicine, and Center for Metabolic Research, Veterans Affairs, San
Diego Healthcare System, USA.

Background and aims: Non-high-density lipoprotein cholesterol (non-
HDL-C) is more strongly associated with cardiovascular (CV) events than
low-density lipoprotein cholesterol (LDL-C). Many guidelines recom-
mend its use as a secondary target for lipid-lowering therapy, especially
in patients with diabetes, obesity or elevated triglycerides (TG). TG levels
and hence TG-rich lipoprotein cholesterol (TRL-C) levels (defined as
[non-HDL-C] - [LDL-C]) are inversely correlated with attainment of
non-HDL-C targets among patients receiving statins. We assessed the
impact of TRL-C on non-HDL-C goal attainment using data from 4883
patients receiving placebo (PBO), ezetimibe (EZE) or alirocumab (ALI)
in 10 ODYSSEY clinical trials.
Materials and methods: Studies were pooled as follows: Pool 1, ALI
150 mg every 2 weeks (Q2W) vs PBO (with background statins); Pool 2,
ALI 75/150mgQ2Wvs PBO (with statins); Pool 3, ALI 75/150mgQ2W
vs EZE (with statins); Pool 4, ALI 75/150 mg Q2W vs EZE (no statins).

Within each pool we assessed the impact of ALI, EZE and PBO on
attainment of non-HDL-C goals (<100 and <130 mg/dL in patients at
very high and moderate/high CV risk, respectively) at Week 24 among
quintiles of baseline TRL-C levels (Q1-Q5).
Results:Among patients treatedwith PBOor EZE, increasing quintiles of
TRL-C were associated with a lower proportion of patients achieving
non-HDL-C goals (from Q1 to Q5, Pool 1: 15.9%-3.1%, Pool 2:
23.7%-1.7%, Pool 3: 72.4%-37.0%, Pool 4: 40.0%-3.3%).
Corresponding figures for ALI showed a less marked trend and propor-
tions of patients reaching non-HDL-C goals were higher vs control re-
gardless of quintile (fromQ1 to Q5, Pool 1: 83.4%-75.6%, Pool 2: 83.7%-
60.4%, Pool 3: 88.2%-65.4%, Pool 4: 65.7%-28.6%; Figure). There was
no evidence of effect modification across Q1-Q5 (p-value for homogene-
ity of ORs between 0.2-0.4).
Conclusion: In contrast to patients treated with statin, EZE or statin plus
EZE, baseline TRL-C levels had a more modest impact on non-HDL-C
goal attainment for ALI-treated patients. Among the TRL-C quintiles and
in all patient pools, ALI treatment resulted in greater non-HDL-C goal
attainment. Whether this translates into reductions in CV events among
high-risk patients with elevated TRL-C will be assessed in the ongoing
ODYSSEY OUTCOMES trial.

Clinical Trial Registration Number: NCT01507831; NCT01623115;
NCT01709500; NCT01617655; NCT01644175; NCT01644188;
NCT01644474; NCT01730040; NCT01730053; NCT01709513;
NCT01288443; NCT01288469; NCT01266876; NCT01812707
Supported by: Sanofi and Regeneron Pharmaceuticals, Inc.
Disclosure:K. Ray: Employment/Consultancy; Abbvie, Aegerion,
Algorithm, Amgen, AstraZeneca, Boehringer Ingelheim, Cerenis, Eli
Lilly and Company, Ionis Pharmaceuticals, Kowa, Medicines Company,
MSD, Novartis, Pfizer, Regeneron, Resverlogix, Sanofi, Takeda. Grants;
Amgen, Kowa, MSD, Pfizer, Regeneron Pharmaceuticals, Inc., Sanofi.
Honorarium; Abbvie, Aegerion, Algorithm, Amgen, AstraZeneca,
Boehringer Ingelheim, Cerenis, Eli Lilly and Company, Ionis
Pharmaceuticals, Kowa, Medicines Company, MSD, Novartis, Pfizer,
Regeneron, Resverlogix, Sanofi, Takeda. Lecture/other fees; AbbVie, Inc.

1109
Efficacy and safety of alirocumab in patients with multiple manifes-
tations of cardiovascular disease: a post-hoc analysis of the
ODYSSEYprogramme
H. Colhoun1, V. Valcheva2, S. Guillonneau3, H. Wang2, R.J. Sanchez4,
K.K. Ray5;
1The Institute of Genetics and Molecular Medicine, University of
Edinburgh, UK, 2Sanofi, Bridgewater, USA, 3Sanofi, Paris, France,
4Regeneron Pharmaceuticals Inc., Tarrytown, USA, 5Imperial College
London, UK.
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Background and aims: Patients with multiple manifestations of cardio-
vascular disease (CVD) are at the greatest risk for CV events. These
patients, if not at LDL cholesterol (LDL-C) target, may benefit from
additional LDL-C lowering therapy with alirocumab, an inhibitor of
proprotein convertase subtilisin/kexin type 9. We assessed the efficacy
and safety of alirocumab versus placebo on a background of maximally
tolerated dose of statins ± other lipid-lowering therapies in patients with
multiple manifestations of CVD.
Materials and methods: Two pooled cohorts, based on alirocumab dose
regimen, were considered: Pool 1: alirocumab 75 mg every 2 weeks
(Q2W) increasing to 150 mg Q2W at Week 12 if LDL-C goals were
≥70 mg/dL at Week 8 (ODYSSEY FH I, FH II, COMBO I); Pool 2:
alirocumab 150 mg Q2W (ODYSSEY LONG TERM, HIGH FH).
Multiple manifestations of CVD were defined as patients with a history
of multiple (≥2) CVevents in a single vascular bed (separated ≥30 days)
or patients with >1 affected vascular bed
Results: A total of 720 patients met the criteria for multiple manifesta-
tions of CVD. Baseline characteristics were comparable across treatment
groups. There was a significant difference between the alirocumab and
placebo groups in percent change in LDL-C level from baseline to Week
24 (least-squares mean difference vs placebo, Pool 1: -56.3% [95% con-
fidence interval (CI) -65.5 to -47.0] P<0.0001; Pool 2: -61.4% [95% CI -
66.0 to -56.8] P<0.0001) (Table). These data are consistent with overall
findings from ODYSSEY. Pooled safety was similar for alirocumab ver-
sus placebo (Table).
Conclusion: Patients with multiple manifestations of CVD experienced a
substantial LDL-C reduction with alirocumab, consistent with the overall
findings from ODYSSEY. Alirocumab was well tolerated. These data
support the addition of alirocumab therapy in patients with multiple man-
ifestations of CVD who require additional LDL-C lowering.

Clinical Trial Registration Number: NCT01623115, NCT01709500,
NCT01644175, NCT01507831, NCT01617655
Supported by: Sanofi and Regeneron Pharmaceuticals Inc.
Disclosure:H. Colhoun: Grants; Sanofi, Regeneron Pharmaceuticals,
Inc., Eli Lilly & Company, Roche Pharmaceuticals, Pfizer Inc,
Boehringer Ingelheim, AstraZeneca LP. Lecture/other fees; Sanofi,
Regeneron Pharmaceuticals, Inc., Eli Lilly & Company. Non-financial
support; Sanofi, Regeneron Pharmaceuticals, Inc., Eli Lilly &
Company. Other; Roche Pharmaceuticals, Bayer.

1110
Plasma PCSK9 is associated with the severity of coronary artery
lesions in patients with acute coronary syndrome
B. Cariou1, P. Guérin2, M. Pichelin1, L. Arnaud3, C. LeMay3, X. Prieur3,
B. Guyomarch4, V. Probst2;
1Endocrinology, 2Cardiology, CHU NANTES, 3Endocrinology,
INSERM UMR1087, 4CHU NANTES, Nantes, France.

Background and aims: PCSK9 acts as an endogenous natural inhibitor
of the LDL receptor (LDLR) pathway, by targeting the receptor to

lysosomes for degradation. Plasma PCSK9 concentrations have been
shown to be positively associated with LDL-cholesterol (LDL-C).
Whether PCSK9 is associated with coronary angiographic lesions re-
mains unknown. The primary goal was to assess the correlation between
plasma concentration of PCSK9 and coronary damage severity in patients
with acute coronary syndrome (ACS).
Materials and methods: In this monocentric, observational, prospective
study, coronary lesions were measured using the SYNTAX score at the
admission in cardiac ICU (Day (D) 0). Plasma PCSK9 concentration were
measured using ELISA assay at D0, 1, 2, 3 & 4. Spearman’s correlations
were used to determine the association between PCSK9 levels, SYNTAX
score and metabolic parameters.
Results: One hundred seventy-four patients with ACS (119 were without
statins and 55 under statins at D0) were included. The mean age of the
patients was 59±14 years, 79% were male, 43% were current smokers
13% had diabetes, 42% hypertension and 46% dyslipidemia. The mean
value of SYNTAX score was 10.8±7.9 (n=173). After admission, PCSK9
concentrations reached a maximum level at D2 and remained stable until
D4 (D0: 304±122 ng/ml, D1: 349±138 ng/ml, D2: 398±166 ng/ml; D3:
398±157 ng/ml; D4: 390±172 ng/ml; p<0.001). In patients without
statins, PCSK9 at D0 was associated with LDL-C (rho=0.226, p=0.017)
and ApoB (rho=0.282, p=0.005), but also triglycerides (rho=0.202,
p=0.03). PCSK9 at D0 was positively associated with SYNTAX
(rho=0.154, p=0.04) in the whole population. This association was stron-
ger in patients without statins (rho=0.239, p=0.009) and was maintained
after adjusting for LDL-C (P=0.014).
Conclusion: This study demonstrates for the first time that plasma
PCSK9 level is positively associated with the severity of coronary artery
lesions, at least partly independently of LDL-C concentrations. This rein-
forces the potential interest of PCSK9 inhibition for treating cardiovascu-
lar diseases.
Clinical Trial Registration Number: NCT01109706
Supported by: PHRC IR 2010
Disclosure:B. Cariou: None.

1111
Alirocumab efficacy and safety in patients with pre-diabetes versus
normoglycaemia
L.A. Leiter1, D. Müller-Wieland2, M.T. Baccara-Dinet3, A. Letierce4, R.
Samuel5, B. Cariou6;
1Keenan Research Centre in the Li Ka Shing Knowledge Institute of St.
Michael's Hospital, University of Toronto, Canada, 2Asklepios Klinik St
Georg, Medical Faculty of Semmelweis University, Hamburg, Germany,
3Sanofi, Montpellier, 4Sanofi, Chilly-Mazarin, France, 5Regeneron
Pharmaceuticals Inc., Tarrytown, USA, 6Institut du Thorax, Nantes
University Hospital, France.

Background and aims: Persons with pre-diabetes (PD) are at increased
risk of developing cardiovascular disease as well as diabetes, but statins
may worsen their glycaemia and/or increase the risk of developing diabe-
tes.We examined low-density lipoprotein cholesterol (LDL-C) reductions
with the proprotein convertase subtilisin/kexin type 9 (PCSK9) antibody
alirocumab (ALI) in patients with hypercholesterolemia and with either
PD or normoglycaemia (NG) at baseline, using data from 10 Phase 3
trials.
Materials and methods: Patients received ALI or control (placebo/
ezetimibe) for 24-104 weeks, with maximally tolerated statin in most
cases. In eight trials, ALI 75 mg every 2 weeks (Q2W) was increased to
150 mg Q2W at Week 12 based on Week 8 LDL-C; the other two trials
used 150 mg Q2W throughout. PD (n=1860) was defined at baseline as
HbA1c ≥5.7% and <6.5% or two fasting plasma glucose (FPG) values
≥100 mg/dL (but ≤1 value ≥126 mg/dL), or as specific terms reported in
medical history (Custom Medical Dictionary of Regulatory Activities
Query “impaired glucose control” included preferred terms “glucose tol-
erance impaired”, “impaired fasting glucose”, “insulin resistance”, and
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“insulin resistance syndrome”). Those with a clinical diagnosis of diabe-
tes were excluded from analysis and the remaining patients were classi-
fied as NG (n=1481).
Results: LDL-C reductions from baseline to Week 24 with ALI were
44.0-61.8% in patients with PD, and 45.8-59.5% in those with NG
(Table). LDL-C reductions were generally similar in those with and with-
out baseline triglycerides (TG) ≥150 mg/dL in those with PD (Table) and
in those with NG. The baseline HbA1c values were 5.8% in patients with
PD and 5.3-5.4% in those with NG. FPG ranged from 102.1-105.3 mg/dL
and 92.3-94.2 mg/dL in patients with PD and NG, respectively. ALI had
no effect on HbA1c or FPG in either patient population. Adverse event
rates were generally similar in those with and without PD.
Nasopharyngitis occurred in ≥5% patients in all ALI and control
subgroups.
Conclusion: ALI reduced LDL-C versus controls similarly in those with
PD versus NG, with no effect on glycaemia, and was well-tolerated up to
104 weeks.

Clinical Trial Registration Number: NCT01644188; NCT01730040;
NCT01730053; NCT01644175; NCT01623115; NCT01709500;
NCT01507831; NCT01617655; NCT01709513; NCT01644474
Supported by: Sanofi and Regeneron Pharmaceuticals, Inc.
Disclosure:L.A. Leiter: Employment/Consultancy; Aegerion, Amgen,
AstraZeneca, Eli Lilly, Merck, Regeneron Pharmaceuticals, Inc., Sanofi.
Grants; Amgen, AstraZeneca, Eli Lilly, Merck, Pfizer, Regeneron
Pharmaceuticals, Inc., Sanofi. Lecture/other fees; Amgen, AstraZeneca,
Merck, Regeneron Pharmaceuticals, Inc., Sanofi.

1112
Effects of K-877, a novel selective PPARα modulator (SPPARMα),
on lipid and glucose metabolism in fasting and postprandial states in
type 2 diabetic patients with dyslipidaemia
E. Araki1, S. Yamashita2, H. Arai3, K. Yokote4, J. Satoh5, T. Inoguchi6, J.
Nakamura7, H. Maegawa8, N. Yoshioka9, Y. Tanizawa10, H.Watada11, H.
Suganami12, S. Ishibashi13;
1Kumamoto University, 2Rinku General Medical Center, Osaka, 3National
Center for Geriatrics and Gerontology, Aichi, 4Chiba University, 5Tohoku
Medical and Pharmaceutical University, Miyagi, 6Kyushu University,
Fukuoka, 7Aichi Medical University, 8Shiga University of Medical
Science, 9Sapporo Medical Center, NTT East Corporation, Hokkaido,
10Yamaguchi University, 11Juntendo University, 12Kowa Company Ltd.,
Tokyo, 13Jichi Medical University, Tochigi, Japan.

Background and aims: Type 2 diabetes mellitus (T2DM) is frequently
associated with dyslipidemia, which contributes to the increased risk for
developing atherosclerosis. Previous studies showed that K-877

(pemafibrate), a novel selective PPARαmodulator (SPPARMα), potently
lowered plasma TG level and increased HDL-C in patients with dyslip-
idemia, and it exhibited fewer adverse events such as elevated levels of
serum liver enzymes and creatinine than fenofibrate. To investigate
whether K-877 improves fasting and postprandial lipoprotein profiles as
well as glycemic control in patients with T2DM and dyslipidemia, we
performed a randomized, double-blind, placebo-controlled phase 3 trial.
Materials and methods: Patients with T2DM and dyslipidemia (HbA1c
≧ 6.2%, TG ≧ 150 and < 1000 mg/dL) were randomized to receive
placebo (P), K-877 0.2mg/day (L) or K-877 0.4mg/day (H) for 24weeks.
At baseline and week 24, plasma lipids and glucose were sequentially
measured over 6.5 hours after ingestion ofMeal Test C (592 kcal, fat 28.5
g, carbohydrate 75.0 g, protein 8.0 g) in some facilities. An ANCOVA
model with baseline level as a covariate was used for efficacy analyses.
Results: A total of 167 patients (Age, 60.5 ± 10.5 years; BMI, 25.9 ± 3.5
kg/m2; HbA1c, 6.96 ± 0.44%; TG, 262.1 ± 104.1 mg/dL) were random-
ized to P, L and H groups (n = 57, 54 and 56, respectively). The meal
tolerance test was performed in 18, 22 and 22 patients, respectively.
K-877 significantly reduced fasting TG (-10.8%, -44.3% and -45.1%, p
< 0.001 vs P) and remnant lipoprotein cholesterol (RemL-C) (1.1%, -
49.1% and -48.3%, p < 0.001 vs P). The percentages of patients reaching
TG < 150 mg/dL were 15.8%, 81.5% and 70.9%. HbA1c did not change
compared to placebo (0.06%, 0.18% and 0.16%, p = 0.208 for L and p =
0.297 for H vs P). K-877 significantly reduced fasting plasma glucose
(2.8, -2.6 and -2.4 mg/dL, p < 0.05 vs P), fasting plasma insulin (0.51, -
1.32 and -1.46 μU/mL, p < 0.01 vs P) and HOMA-IR (0.30, -0.57 and -
0.44, p < 0.05 vs P) as of on-treatment levels during 24 weeks assessed by
repeated measures ANCOVA (post hoc analysis). K-877 significantly
ameliorated postprandial hyperlipidemia without affecting postprandial
plasma glucose and insulin: AUC0-6.5h of TG (-7.5%, -48.0% and -
45.2%, p < 0.001 vs P) and that of RemL-C (-9.6%, -55.0% and -
55.2%, p < 0.001 vs P). The incidence rates of adverse events/adverse
drug reactions were not different between placebo and K-877 groups
(71.9%/12.3%, 66.7%/11.1% and 60.0%/16.4%, respectively).
Conclusion:K-877 significantly ameliorated dyslipidemia in both fasting
and postprandial states in patients with T2DM. K-877 may also improve
insulin sensitivity. K-877 could be a promising therapy for atherogenic
dyslipidemia in patients with T2DM.
Clinical Trial Registration Number: JapicCTI-142412(ja)
Supported by: Kowa Company. Ltd.
Disclosure:E. Araki: Grants; Nippon Boehringer Ingelheim Co., Ltd.,
Novo Nordisk Pharma Ltd., ONO PHARMACEUTICAL CO., LTD.,
Sanofi KK, Mitsubishi Tanabe Pharma Corporation, Novartis Pharma
K.K., Kowa Pharmaceutical Co. Ltd., Astellas Pharma Inc.,
AstraZeneca K.K., Takeda Pharmaceutical Company Ltd., Taisho
Toyama Pharmaceutical Co. Ltd, Pfizer, DAIICHI SANKYO
COMPANY Ltd.. Lecture/other fees; Kowa Company Ltd., MSD,
Nippon Boehringer Ingelheim Co., Ltd., Novo Nordisk Pharma Ltd.,
ONO PHARMACEUTICAL CO., LTD., Sanofi KK, Mitsubishi
Tanabe Pharma Corporation, Novartis Pharma K.K., Kowa
Pharmaceutical Co. Ltd., Astellas Pharma Inc., AstraZeneca K.K.,
Takeda Pharmaceutical Company Ltd., Eli Lilly Japan K.K., DAIICHI
SANKYO COMPANY Ltd.
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Glycosylated haemoglobin predicts mortality in patients with heart
failure and unknown diabetes: insights from the Swedish Heart
Failure registry (SwedeHF)
I. Johansson1, U. Dahlström2, M. Edner1, P. Näsman3, L. Rydén1, A.
Norhammar1;
1Karolinska Institute, Cardiology Unit, Department of Medicine K2,
Stockholm, 2Linköping University, Department of Cardiology and
Department of Medical and Health Sciences, 3Royal Institute of
Technology, KTH, Centre for Safety Research, Stockholm, Sweden.

Background and aims: Dysglycaemia often coexists with heart failure
and compromises long-term prognosis. Glycosylated haemoglobin
(HbA1c) can be used as a marker for the glycaemic state especially in
stressful situations. The aim of the current study was to investigate the
prognostic implications of increasingHbA1c in patients with heart failure,
with and without a reported diabetes diagnosis.
Materials and methods: Patients with and without previously known
diabetes included in the Swedish national heart failure registry
(SwedeHF) between 2003-2011 with a reported HbA1c (n=2181) were
followed for all cause mortality until December 31, 2014. Mortality was
analysed by glycaemic state as defined by the International Diabetes
Expert Committee (IDEC) in 2009: normal: HbA1c IFFC <42 mmol/mol
(DCCT <6.0%); high risk for diabetes 42-47 mmol/mol (6.0-6.4%); and
diabetes: ≥48 mmol/mol (≥6.5%) and by a history of diabetes. Hazard
ratios (HR) of mortality were estimated in a Cox regression model
adjusting for age, gender, kidney function and level of heart failure care
(hospitalisation or out patient clinic-visit).
Results: The number of patients without reported diabetes was 921 (71
±12 years, 66% men, 14% EF ≥50%) of whom 15% (n=136) had an
HbA1c ≥48 mmol/mol and 30% (n=273) 42-47 mmol/mol. Among the
1260 patients with previously known diabetes (72±11 years, 66% men,
18% EF ≥50%), 8% had an HbA1c <42mmol/mol, 16% 42-47mmol/mol
and 76% ≥48 mmol/mol. The median follow-up time was 4.4 (IQR 2-6)
years. Absolute mortality by HbA1c category is depicted in Figure 1.
Mortality increased with higher HbA1c in the group without previously
known diabetes (log-rank p<0.0001) but not in those with known diabetes
(log-rank p=0.10). In the group without previously known diabetes the
adjusted HR for mortality with HbA1c ≥48 vs. <42 mmol/mol was 1.44
(95% CI 1.11-1.87). The corresponding HR for those with known diabe-
tes was 0.97 (95% CI 0.76-1.25).
Conclusion: According to criteria based on HbA1c, 15% of the patients
with heart failure had previously undetected and further 30%were at high
risk for diabetes. In these patients, long-term mortality deteriorated with
increasing HbA1c. In contrast HbA1c did not predict mortality in patients
with known diabetes. This emphasizes the importance of screening for
dysglycaemia in populations with heart failure and favours the assump-
tion that glucose control should be initiated early in the development of
dysglycaemia.
Figure. Long-term mortality (%) by HbA1c in patients with and without
diabetes

Disclosure: I. Johansson: None.

1114
The effect of metformin on cardiac function and selected metabolic
parameters in patients with type 2 diabetes/prediabetes and chronic
heart failure
E. Stoláriková1, K. Velebová1, L. Bělinová1, J. Veleba1, J. Kopecký1, H.
Malínská1, M. Segeťová2, V. Melenovský2, T. Pelikánová1;
1Diabetes Centre, 2Cardiology Centre, Institute for Clinical and
Experimental Medicine, Prague, Czech Republic.

Background and aims:Metformin is currently the first choice treatment
for patients with type 2 diabetes (DM). Mechanisms of cardiovascular
effects of metformin are not fully understood and there are no clearly
designed intervention studies testing the metabolic and cardioprotective
effects of metformin in patients with DM and chronic heart failure
(HF).The aim of this study was to evaluate the effects of metformin on
myocardial functions and selected metabolic indicators in patients with
DM/prediabetes and chronic HF with reduced ejection fraction.
Materials and methods: A randomized, double-blind, placebo-con-
trolled, crossover study in a total time of six months testing the effect of
3- month usage of metformin vs. placebo. 31 treatment naive diabetic
patients with chronic HF were randomized to metformin (2 g/day) or to
placebo group. After the three months of treatment the medication was
changed and the treatment continued for next 3 months. At the beginning
and the end of the intervention period (3 times in total) the panel metabolic
and cardiovascular tests was done. It included common clinical measure-
ments, meal test, testing of immunoreactive insulin (IRI) and selected
gastrointestinal peptides, DEXA, echocardiography and spiroergometry.
Results: 26 patients completed the protocol. The results are shown in
table. Metformin in comparison with placebo decreased the level of
HbA1c (p<0.003), reduced the blood glucose area under the curve (glu-
cose AUC; p<0.001) and IRI (p <0.01) during the meal test. The use of
metformin was associated with increased levels of GLP-1 after a meal test
stimulation (p<0.01). Metformin compared to placebo did not affect the
weight and waist circumference, while both regiments decreased fat in
visceral area (measured by DEXA). Cardiac structure and function
remained unchanged after both treatment periods.
Conclusion:Our results demonstrate the efficacy and safety of metformin
in diabetic patients with systolic heart failure. Additionally it shows that
one of the pathways behind the effect of metformin on glucoregulation is
increase of stimulated levels of GLP-1.
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Clinical Trial Registration Nubmer: NCT01690091
Supported by: MZCR 00023001
Disclosure:E. Stoláriková: Grants; Supported by MZCR 00023001.

1115
Effect of dpp-4 inhibitors therapy on left atrial volume index in pa-
tients with type 2 diabetes
A. Papazafiropoulou1, A. Trikkalinou1, C. Tountas2, A. Theodosis-
Georgilas2, V. Markakis1, C. Ioannidis2, V. Bampali1, K. Petropoulou1,
S. Foussas2, A. Melidonis1;
11st Department of Internal Medicine and Diabetes Center, 2Cardiology
Department, General Hospital of Piraeus "Tzaneio", Piraeus, Greece.

Background and aims: Recent large scale clinical trials have shown
that treatment with dipeptidyl-peptidase-4 (DPP-4) inhibitors has a
neutral effect on cardiovascular outcomes. Left atrial volume index
(LAVI) is part of cardiac remodelling in a variety of cardiovascular
diseases and a strong predictor of cardiovascular morbidity and mor-
tality. Therefore, the aim of the present study was to estimate the
effect of DDP-4 inhibitors treatment to LAVI in patients with type 2
diabetes (T2D).
Materials and methods: 95 patients (55 males) with T2D, mean age
(±SD) 65.1±9.1 years, HbA1c 6.4±0.8%, body-mass index (BMI)
29.21±5.4 Kg/m2, duration of diabetes 8.1±4.9 years receiving anti-
diabetic treatment with metformin (40 patients, group A) or metfor-
min plus DPP-4 inhibitors (55 patients, group B) for at least 6
months without known cardiovascular disease were enrolled into the
study. All study patients underwent fully clinical examination and
ultrasound examination of the heart while a blood sample was taken
at fasting state. Patients were divided according to left atrial volume
index (LAVI) ≥32 ml/m2.
Results: LAVI ≥32 ml/m2 was found in 14 patients (17.3%). LAVI
did not differ between the two study groups (group A:25.1±6.0 vs.
group B:25.9±7.1 ml/m2, P=0.58). Of the study participants; 63.8%
had arterial hypertension, 78.9% dyslipidemia, 10.6% retinopathy,
17.0% neuropathy while 13.7% were current smokers. Multivariate
regression analysis (backward), after controlling for age, sex, BMI,
duration of T2D, HbA1c, smoking status, dyslipidemia, neuropathy,
retinopathy, DPP-4 inhibitors and metformin therapy, C-reactive
protein, creatinine clearance, uric acid, LDL- and HDL-
cholesterol levels, showed that LAVI was positive related only with
arterial hypertension (beta=0.39, p=0.008), white blood cells count
(beta=0.262, p=0.09), and triglycerides level (beta=0.42, p=0.07).
No significant association between LAVI and DPP-4 inhibitors
therapy was found. Furthermore, regarding the well-established in-
dexes of left ventricular (LV) diastolic dysfunction no significant
association between LAVI and LV ejection fraction, LV mass index
and E/e' ratio was found.
Conclusion: The results of the present study showed that treatment with
DDP-4 inhibitors has a neutral effect on LAVI. On the contrary, presence
of hypertension, white blood cells count and a triglycerides level were the
only determinants of LAVI.
Disclosure:A. Papazafiropoulou: None.

1116
The effect of metformin on serum levels of Trimethylamine-N-oxide
in patients with type 2 diabetes/prediabetes and chronic heart failure
K. Velebova1, T. Hoang1, J. Veleba1, L. Belinova1, J. Kopecky, Jr.1, O.
Kuda2, M. Segetova1, J. Kopecky, Sr.2, V. Melenovsky1, T. Pelikanova1;
1Institute for Clinical and Experimental Medicine, 2Institute of
Physiology of the Czech Academy of Sciences, Prague, Czech Republic.

Background and aims: Trimethylamine-N-oxide (TMAO) is a product
of gut microbiota. The high plasma levels are associated with the progres-
sion of atherosclerosis and increased risk of fatal cardiovascular events.
The serum levels of TMAO are increased in obese patients with type 2
diabetes. However, the influence of pharmacological intervention on
TMAO levels was not investigated till now. The aim of the study was to
evaluate the effect of metformin on serum levels of TMAO and to explore
its possible association to insulin resistance and diabetes control in pa-
tients with chronic heart failure and type 2 diabetes or prediabetes (DM+
HF).
Materials and methods: The six-month randomized, interventional,
double-blind, placebo-controlled, cross-over study, testing the effect of
3-month metformin intake (2g/day) vs. placebo on selected metabolic
parameters, including TMAO levels. 31 patients with DM + HF were
enrolled. 26 patients ended the study. At the baseline and at the end of
each intervention period (3 times in total) the panel metabolic and cardio-
vascular tests was done. It included the routine clinical laboratory tests,
measurement of the serum levels of TMAO and the hyperinsulinemic
euglycemic clamp (3 hrs) for assessment of insulin sensitivity.
Results: The metformin intake significantly reduced HbA1c levels com-
pared to placebo (p<0.003). However, the serum levels of TMAO were
not significantly changed by metformin, as well as the insulin sensitivity,
measured as a metabolic clearance of glucose (MCR) during the clamp.
There were no significant correlations between the TMAO levels (base-
line and after interventions) and HbA1c, serum lipids, BMI or MCR.
Conclusion:Themetformin treatment does not significantly influence the
TMAO levels. Our results do not support the relationship between the
TMAO levels and the metabolic control of diabetes or insulin resistance in
patients with type-2 diabetes and heart failure.

Clinical Trial Registration Number: NCT01690091
Supported by: Institutional Support MZCR 00023001 (IKEM, Prague,
Czech Republic).
Disclosure:K. Velebova: None.

1117
Influence of type 2 diabetes on five-year survival for acute decom-
pensated heart failure patients
I. Pochinka1, L. Strongin1, A. Baranova1, M. Dvornikova2, K. Yurkova2;
1The Nizhniy Novgorod State Medical Academy, 2State City Hospital
#13, Nizhniy Novgorod, Russian Federation.

Background and aims: To evaluate the impact of type 2 diabetes
mellitus (T2DM) on the course and prognosis of chronic heart failure
(CHF)
Materials and methods: The study of the hospital register of acute de-
compensated heart failure (ADHF) was performed. The register contains
735 consecutively admitted ADHF patients for 2010-2011. Median
follow-up was 1790 days.
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Results: 254 patients (35% of the cohort) suffered from T2DM. Diabetic
patients’ average age was 70 ± 9 years, nondiabetic ADHF patients age
was 68 ± 12 (p = 0.04, Student's t-test). Women accounted for 66% of the
T2DM patients vs. 45% of nondiabetic ADHF patients (p <0.001 Pearson
Chi-square). In the T2DM group atrial fibrillation was less common (37%
vs. 51%, p <0.001, Pearson Chi-square), chronic obstructive pulmonary
disease was also less common (23% vs. 34%, p = 0,003, Pearson Chi-
square). T2DM patients were characterized by more frequent hyperten-
sion (89% vs 79%, p <0.001, Pearson Chi-square) and obesity (50% vs.
27%, p <0.001, Pearson Chi-square). The initial creatinine level was
higher in the T2DM group (114 ± 67 vs. 102 ± 51 mmol / l, p = 0.009,
Student's t-test). Insulin was administered to 34% of diabetic patients. The
other T2DM patients received oral hypoglycemic therapy. Hospital
ADHF mortality rate in T2DM group was 10.2% (26 patients) versus
6.0% (29 patients), p = 0.04 (Pearson Chi-square). Multivariate analysis
was performed: the presence of type 2 diabetes increased the risk of death
during the index hospitalization due to ADHF 2.0-fold (OR 2.0, 95% CI
1.1 - 3.6, p = 0.03, logistic regression). Re-hospitalization due to ADHF
over the next 18 months was higher in T2DMpatients: 22% (51 cases) vs.
16% (74 cases), p = 0.06 (Pearson Chi-square). 18-month T2DM patients
survival rate was 0.69 vs. 0.77 (p = 0.03, Kaplan-Meier). The presence of
T2DM increased the risk of death within 18 months 1.4-fold (p = 0.04,
Cox regression). 165 (65%) T2DM patients died over 5 years vs. 278
(58%) nondiabetic patients, the survival curves differed significantly (p
= 0.03, Kaplan-Meier). In the Cox model, the presence of type 2 diabetes
increased the risk of death within 5 years 1.2-fold (p = 0.03). The study of
the causes of death (total 443 cases) revealed that in T2DM group 52% of
outcomes happened due to progression of heart failure. In the absence of
diabetes, only 41% of outcomes related to the progression of heart failure
(p = 0.03, Pearson Chi-square).
Conclusion: Diabetes can be considered the most common comorbidity
in acute decompensated heart failure patients (up to 35% of cases).
Diabetes increased demand of re-hospitalization due to heart failure over
18months. T2DM is an independent risk factor for death during the index
hospitalization and over the next 18 months and 5 years (increasing the
risk of death 1.2 - 2.0-fold)
Disclosure: I. Pochinka: None.

1118
Effect of empagliflozin on heart failure outcomes in subgroups by
age: results from EMPA-REG OUTCOME
P. Monteiro1, N. Schaper2, D. Clark3, S. Hantel4, H.-J. Woerle3, S.E.
Inzucchi5, D. Fitchett6;
1Hospitais da Universidade de Coimbra, Portugal, 2Maastricht University
Hospital, Netherlands, 3Boehringer Ingelheim Pharma GmbH& Co. KG,
Ingelheim, 4Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach,
Germany, 5Section of Endocrinology, Yale University School of
Medicine, New Haven, USA, 6St Michael's Hospital, Division of
Cardiology, University of Toronto, Canada.

Background and aims: In the EMPA-REG OUTCOME trial,
empagliflozin (EMPA) added to standard of care significantly reduced
3-point major adverse cardiovascular (CV) events, CV death,
hospitalisation for heart failure, and heart failure hospitalisation or CV
death (composite) in patients with type 2 diabetes (T2DM) and high CV
risk. We investigated the effect of age on reduction in hospitalisation for
heart failure and heart failure hospitalisation or CV death with EMPA.
Materials and methods: Patients in EMPA-REG OUTCOME were
randomised to receive EMPA 10 mg, EMPA 25 mg or placebo (PBO).
We analysed hospitalisation for heart failure and heart failure
hospitalisation or CV death in the pooled EMPA group versus PBO in
subgroups by baseline age (<65, 65 to <75, ≥75 years).
Results: A total of 7020 patients were treated. Median observation time
was 3.1 years. Mean (SD) age at baseline was 63.2 (8.8) years in the PBO
group and 63.1 (8.6) years in the EMPA group. Reductions in

hospitalisation for heart failure and the composite of heart failure
hospitalisation or CV death with EMPA vs PBO were consistent across
age categories (Figure). Across age subgroups, reported adverse events
were consistent with the known safety profile of EMPA.
Conclusion: EMPA, added to standard of care, reduced the risk of
hospitalisation for heart failure and heart failure hospitalisation or CV
death in patients with T2DM and high CV risk irrespective of age.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance.
Disclosure: P. Monteiro: Employment/Consultancy; Boehringer
Ingelheim, Pfizer/BMS, Daiichi-Sankyo, Astra-Zeneca. Grants;
Boehringer Ingelheim, Pfizer/BMS, Bayer. Honorarium; Boehringer
Ingelheim, Pfizer/BMS, Daiichi-Sankyo.

1119
Heart failure hospitalisation or cardiovascular death with
empagliflozin in patients with type 2 diabetes and high cardiovascu-
lar risk: analysis over time
P. van de Borne1, J. Selvanayagam2, J. George3, J. Lee3, M. Mattheus3,
H.-J. Woerle3, D. Fitchett4;
1Department of Cardiology, Erasme Hospital, Université Libre de
Bruxelles, Belgium, 2Flinders University of South Australia, Adelaide,
Australia, 3Boehringer Ingelheim Pharma GmbH & Co. KG, Ingelheim,
Germany, 4St Michael's Hospital, Division of Cardiology, University of
Toronto, Canada.

Background and aims: In the EMPA-REG OUTCOME trial,
empagliflozin (EMPA) given in addition to standard of care significantly
reduced 3-point major adverse cardiovascular (CV) events (3-point
MACE; composite of CV death, non-fatal myocardial infarction, non-
fatal stroke) in patients with type 2 diabetes (T2DM) and high CV risk.
This reduction was driven by a 38% reduction in CV death vs placebo
(PBO). EMPA also reduced hospitalisation for heart failure by 35% and
the composite of heart failure hospitalisation or CV death by 34%. We
investigated hazard ratios with EMPA vs PBO for the composite of heart
failure hospitalisation or CV death at time points following
randomisation.
Materials andmethods: Patients were randomised to receive EMPA
10 mg, EMPA 25 mg, or PBO in addition to standard of care.
The cumulative probabilities of experiencing the composite of
heart failure hospitalisation or CV death were analysed for pooled
EMPA versus PBO in patients treated with ≥1 dose of study drug
including all events from randomisation until study end. Hazard
ratios and 95% confidence intervals (obtained from Cox regression
analyses) were derived at each time point following randomisation
until the last observation of the last patient. All events until the
respective day were considered and patients without events were
censored at the respective day.
Results:Reductions in the risk of heart failure hospitalisation or CV death
with EMPAvs PBOwere observed by the first month and persisted for the
duration of the trial (Figure). Hazard ratio stabilised as the number of
patients with events increased over time.
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Conclusion: In patients with T2DM and high CV risk, an early reduction
in the risk of heart failure hospitalisation or CV death was observed in
patients treated with EMPA. This reduction in risk persisted throughout
the duration of the trial.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance.
Disclosure: P. van de Borne: Employment/Consultancy; Erasme
Hospital. Grants; AstraZeneca, Biotronic, Actelion. Honorarium;
AstraZeneca, Amgen, MSD. Non-financial support; Amgen, Sanofi.

1120
Arterial stiffness is related to myocardial impairment assessed with
advanced echocardiography in type 1 diabetes patients with normal
left ventricular ejection fraction
S. Theilade1, P. Rossing1,2, J.S. Jensen2,3, M.T. Jensen1,3;
1Steno Diabetes Center, Gentofte, 2University of Copenhagen,
3Department of Cardiology, Gentofte Hospital, Copenhagen, Denmark.

Background and aims: Diabetes is associated with higher arterial stiff-
ness, which is considered an early marker of cardiovascular disease. The
coupling between arterial stiffness and myocardial function is still unre-
solved. We investigated if higher arterial stiffness is associated with early
myocardial impairment assessed with advanced echocardiography.
Materials and methods: In 305 type 1 diabetes patients without known
heart disease and with normal left ventricular ejection fraction (LVEF)
(biplane LVEF >45%), but varying degrees of albuminuria, we measured
pulse wave velocity (PWV) as a measure of arterial stiffness, performed
conventional and speckle-tracking echocardiography to assess global lon-
gitudinal strain (GLS). Associations between PWVand myocardial func-
tion were reported as standardized beta-values from adjusted regression
models including age, gender, mean arterial pressure, body mass index,
HbA1c, diabetes duration, eGFR, degree of albuminuria, total cholesterol,
heart rate and smoking.

Results: Patients were 54 ± 12 years (mean ± SD), 152 (50%) males,
mean diabetes duration 31 ± 16 years, HbA1c 65 ± 12 mmol/ mol, LVEF
58 ± 5%, GLS -18.2 ± 2.6%, and PWV 10.2 ± 3.4 m/s. There was no
association between PWV and LVEF (p=0.93). Conversely, there was a
highly significant association between PWV and GLS in both crude
(stand. β-coef: 0.25, p<0.001) and multivariable models (stand. β-coef:
0.16, p=0.036). Also, diastolic function measured as E/e’ was highly
associated with PWV in both crude (stand. β-coef: 0.43, p<0.001) and
multivariable models (stand. β-coef: 0.17, p=0.016).
Conclusion: In type 1 diabetes patients with normal LVEF and without
known heart disease, higher arterial stiffness is independently associated
with early systolic and diastolic myocardial impairment detectable by
advanced echocardiography.

Clinical Trial Registration Number: H-3-2009-139 & PROFIL-H-B-
2009-056
Supported by: The Danish Heart Foundation
Disclosure:S. Theilade: None.
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1121
Increased risk for progression of coronary artery calcification in sub-
jects with high baseline Lp(a) levels: the Kangbuk Samsung health
study
D. Lee, E. Lee, J. Kim, S. Park, C.-Y. Park, W.-Y. Lee, K.-W. Oh, S.-W.
Park, E.-J. Rhee;
Department of Endocrinology and Metabolism, Kangbuk Samsung
Hospital, Seoul, Republic of.Korea.

Background and aims: The results from previous studies support the
association of lipoprotein(a) [Lp(a)] levels and coronary artery disease
risk. In this study, we analyzed the association between baseline Lp(a)
levels and future progression of coronary artery calcification (CAC) in
apparently healthy Korean adults.
Materials and methods: In 2,611 participants (Mean age 41 years, 92%
men) in whom health check-up program was repetitively performed in 4
years apart (2010 and 2014), coronary artery calcium score (CACS) were
measured by multi-detector computed tomography. Baseline Lp(a) was
measured by high-sensitivity immunoturbidimetric assay in all subjects.
Progression of CAC was defined with change of CACS between 4 years
higher than 0.
Results: In bivariate correlation analyses with baseline Lp(a) with other
metabolic parameters, age, total cholesterol, HDL-C, LDL-C and CACS
showed positive correlation, and bodyweight, fasting glucose level, blood
pressure and triglyceride level showed negative correlation with baseline
Lp(a) level. After 4 years, 635 subjects (24.3%) had CAC progression.
The participants who had CAC progression were older, composed of
more men, were obeser, higher fasting glucose levels and had worse
baseline lipid profiles compared as those who did not have CAC progres-
sion during 4 years of follow-up. Mean serum Lp(a) level was significant-
ly higher in subjects who had CAC progression compared as those who
did not have CAC progression (32.5 vs. 28.9 mg/dL, p<0.01). When the
risk for CAC progression according to baseline Lp(a) was calculated,
those with Lp(a) level ≥ 50 mg/dL had odds ratio of 1.366 (95% CI
1.053~1.771) for CAC progression compared as those with Lp(a) < 50
mg/dL after adjustment for confounding factors.
Conclusion: In this study, the subjects who had higher Lp(a) showed
significantly higher risk for CAC progression after 4 years of follow-up,
suggesting the role of high Lp(a) in CAC progression.
Disclosure:D. Lee: None.

1122
Type 1 diabetes: specific plasma lipoprotein subclass profiles associ-
ate with insulin resistance and arterial stiffness
G. Llauradó1,2, A. Cano3, S. Näf4,2, L. Albert3, A. Megia4,2, M.
González-Sastre5, E. Berlanga6, S. Fernández-Veledo4,2, J. Vendrell4,2,
J.-M. González-Clemente3;
1Department of Endocrinology and Nutrition, Hospital del Mar. IMIM
(Hospital del Mar Medical Research Institute), Barcelona, 2Centro de
Investigación Biomédica en Red de Diabetes y Enfermedades
Metabólicas Asociadas (CIBERDEM), Instituto de Salud Carlos III,
Spain, 3Department of Endocrinology and Nutrition, Hospital de
Sabadell. Corporació Sanitària i Universitària Parc Taulí (Universitat
Autònoma de Barcelona), Sabadell, 4Endocrinology and Diabetes Unit,
Hospital Universitari Joan XXIII de Tarragona. Institut d’Investigacions
Sanitàries Pere Virgili (IISPV). Universitat Rovira i Virgili, 5Department
of Ophthalmology, Hospital de Sabadell. Corporació Sanitària i
Universitària Parc Taulí (Universitat Autònoma de Barcelona),
6Biochemistry Department, UDIAT. Corporació Sanitària i Universitària
Parc Taulí (Universitat Autònoma de Barcelona), Sabadell, Spain.

Background and aims: Although type 1 diabetes (T1DM) is character-
ized by insulin deficiency, insulin resistance (IR) is a common finding. In
fact, the combination of T1DM and features of IR and type 2 diabetes is
known as double diabetes and carries an elevated risk of cardiovascular
disease (CVD). To gain some insight into the pathophysiology of CVD in
T1DM, the current study evaluated the potential relationships among
plasma lipoprotein subclass profiles by nuclear magnetic resonance spec-
troscopy (LSP-NMR), IR and arterial stiffness (AS) (as a measure of
subclinical atherosclerosis).
Materials and methods: Eighty-four patients (35-65 years old) with
T1DM of >10-year duration and without established CVD were consec-
utively evaluated for: 1) age, sex, diabetes duration, physical activity,
smoking, alcohol intake, BMI, blood pressure, fasting plasma glucose,
HbA1c and conventional lipid profile, 2) insulin sensitivity (estimate of
glucose disposal rate -eGDR-) calculated with the following validated
equation: eGDR=24.31-12.22*(WHR)-3.29*(Hypertension
0=No1=Yes)-0.57*(HbA1), 3) microvascular complications, 4) AS (aor-
tic pulse-wave velocity -aPWV- by applanation tonometry) and 5) LSP-
NMR (Liposcale®, Biosfer Teslab). Those subjects with an eGDR less
than the median were classified as having IR and the rest as not having IR.
Results: T1DM patients with IR, compared with those without IR, were
more hypertensive (p<0.001), had higher BMI (p=0.009), HbA1c

(p=0.003), aPWV (p<0.001) and lower HDL-cholesterol concentrations
(p=0.025). They also had higher VLDL-triglycerides content (p=0.029)
and total number of VLDL-particles (p=0.027) with lower HDL-
cholesterol content (p=0.038) and HDL cholesterol/triglycerides ratio
(p=0.006) as compared with T1DM without IR. In addition, aPWVasso-
ciated positively with VLDL-triglycerides content (ß=0.238; p=0.003),
total number of VLDL-particles (ß=0.173; p=0.037) and large VLDL-
particles (ß=0.168; p=0.042), independently of classical cardiovascular
risk factors (including conventional lipid profile), statin treatment and
eGDR.
Conclusion: LSP-NMR identifies lipid abnormalities associated with AS
in T1DM that are not reflected by the conventional lipid profile. Thus, the
LSP-NMRmay help in identifying patients with T1DM at highest risk for
CVD.
Supported by: PI12/00954 and PI15/00567 (National R+D+I and ISCIII/
GEB-ERDF)
Disclosure:G. Llauradó: None.

1123
Evaluation of three triglyceride metrics in relation to cardiovascular
outcomes in 87,648 UK type 2 diabetes subjects
S. Skrtic1, C. Cabrera1, M. Olsson1, V. Schnecke1, M. Lind2;
1AstraZeneca, Molndal, 2Institute of Medicine, Gothenburg, Sweden.

Background and aims: Patients with type 2 diabetes mellitus (T2DM)
often experience a combination of dyslipidemiawith increased triglycerides
and low-density lipoprotein (LDL) cholesterol as defining features.
Hypertriglyceridaemia (HTG) is an important risk factor for cardiovascular
(CV) disease with prevalence estimates approximating 50% in T2DM and
it is often unresponsive to statins. The CV benefit of LDL cholesterol
lowering through statin treatment is well established. Despite 68 years of
evidence establishing the relation between triglycerides (TG) and cardio-
vascular disease, HTG continues to be a controversial risk factor and target
for therapy. Previous studies have not proven a significant positive relation
between HTG and cardiovascular mortality; however, recent meta-analyses
have found otherwise. It remains unclear whether interventions to lower TG
among patients with HTG in combination with low LDL, impacts CV
outcomes. It is also questionable whether controlling HTG in a clinical
setting including blood pressure control and LDL cholesterol lowering
drugs may prevent CVoutcomes among diabetics. Adding to the complex-
ity is the selection of the most appropriate TG metric when evaluating
repeated measures of TG (in addition to baseline TG) to estimate time to
CVoutcomes. The aim of this study was to evaluate HTG in relation to CV
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events (myocardial infarction, heart failure, and ischaemic stroke) in a
contemporary cohort of incident T2DM patients.
Materials and methods: Primary health care data, Clinical Practice
Research Data Link (CPRD) was used to identify a representative T2DM
population (01/01/1998 to 31/12/2014). Date of diagnosis was defined as
first recorded diagnosis or use of T2DMmedication. Patient’s ≥18 to ≤40 yrs
were included. Potential confounders between repeated measures of TG and
incident CV outcomes included: gender, age, BMI, blood pressure (BP),
smoking status and HbA1c. Follow-up time was defined as one year after
diagnosis date to incident CVoutcomes, death, lost to follow-up, or end of
study 31/12/2015. Proportional hazard models compared the association
between 3 TG variables and CV outcomes: baseline, updated mean and
updated latest. Baseline TG was determined as the average of all TG record-
ings during the baseline period of one year following diabetes diagnosis.
Updated latest TG and updated mean TG are time-varying variables which
are recalculated each time a new TG measurement is recorded.
Results: There was a significant association between TG and CV events.
The estimated overall risk increase per 1 unit (mmol/L) increase in TG
ranged from 5% for latest TG to 8% for the updated mean TG. When
categorized by TG, the updated latest variable showed a J-shaped increased
risk for the lowest TG category of <1.12 (mmol/L) compared to the referent
category (ref=1.12-1.48) with HR of 1.16 (1.03-1.18), and updated mean
showed a similar tendency, TG HRs 1.07 (0.99-1.15).
Conclusion: Hypertriglyceridemia remains a significant risk factor for
CVevents in persons with diabetes. Both, current TG levels at diagnosis
and the overall estimates support this association and TG metrics differed
only slightly.
Disclosure: S. Skrtic: Employment/Consultancy; Employee of
AstraZeneca including AstraZeneca share holding.

1124
High LDLC levels despite statin therapy predicts higher 30 day mor-
tality after acutemyocardial infarction inKorean patients with type 2
diabetes
S. Lee1, S. Cho2, D. Lee3;
1Internal Medicine, 2Anethesiology, Jeju Naitonal University, 3Internal
Medicine, Gachon University Gil Medical Center, Incheon, Republic of
Korea.

Background and aims: Recently, it is emphasized that the intensity of
statin therapy than the target goal of low-density lipoprotein cholesterol
(LDL-C) in the treatment of dyslipidemia. However, there is controversy
about this, especially in Asian populations. We aimed to evaluate the
relation between LDL-C levels with statin therapy at admission and 30-
day mortality in patient with acute myocardial infarction (AMI) in Korean
patients with type 2 diabetes mellitus.
Materials andmethods:We analyzed 2,570 type 2 diabetic patients who
underwent percutaneous coronary intervention with AMI from Korea
Acute Myocardial Infarction Registry (KAMIR) and Korea Working
Group on Myocardial Infarction (KorMI). The patients were divided into
four groups according to LDL-C levels and status of statin therapy at
admission: group A, <100 mg/dL without statin treatment; group B,
<100 mg/dL with statin treatment ; group C, ≥100 mg/dL without treat-
ment ; group D, ≥100 mg/dL with treatment.
Results: In a Cox proportional hazards regression analysis, groupD showed
the highest 30-day mortality rate after adjusting for age, gender and other
cardiovascular risk factors (HR 3.24, 95% CI 1.20 to 8.79, p=0.02). Also, in
previously statin-treated patients, high LDL-C at admission was significant
predictor of 30-day mortality rate after adjusting for multiple factors.
Conclusion: In this study, high LDL-C levels despite statin therapy at
admission was an independent prognostic factor in early mortality after
AMI. These data suggest that the achievement of LDL-C target goal with
optimal statin therapy predict better clinical outcome in AMI in Korean
type 2 diabetic patients.
Disclosure:S. Lee: None.

1125
Cardiovascular (CV) outcomes according to LDL cholesterol (LDL-
C) levels in EMPA-REG OUTCOME
G. Langslet1, B. Zinman2,3, C.Wanner4, S. Hantel5, R.-M. Espadero6, O.
Johansen7, D. Fitchett8;
1Rikshopitalet, Lipidklinikken, Oslo University Hospital, Norway,
2Lunenfeld-Tanenbaum Research Institute, 3Division of Endocrinology,
University of Toronto, Toronto, Canada, 4Comprehensive Heart Failure
Center and Renal Division, University of Würzburg and Hospital,
5Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach, Germany,
6Boehringer Ingelheim Spain, Barcelona, Spain, 7Boehringer Ingelheim
Norway, Asker, Norway, 8St Michael's Hospital, Division of Cardiology,
University of Toronto, Canada.

Background and aims: Evidence suggests a dose-dependency between
LDL-C levels and CV risk. We analysed the effects of empagliflozin
(EMPA) compared to placebo on CV outcomes according to different
LDL-C levels.
Materials and methods: In EMPA-REG OUTCOME, patients with
T2DM and high CV risk received EMPA 10 mg or 25 mg or placebo in
addition to standard of care. All CVoutcomes were independently adju-
dicated. We investigated the time to (first) 3P-MACE, CV death,
hospitalisation for heart failure (HHF) and total mortality for EMPA vs
placebo between baseline LDL-C categories: < 1.81, 1.81- <2.20, 2.20-
<2.59, 2.59 - 2.98, and > 2.98 mmol/L by a Cox regression including the
interaction of baseline LDL-C category and treatment.
Results: Of the 7020 patients randomised and treated, 81.0% of patients
received lipid lowering therapy (77.0% statins) and the mean (SD) LDL-
Cwas 2.22 (0.92) mmol/L. Baseline characteristics by categories of LDL-
C, indicated differences in statin use, diabetes duration, blood pressure,
use of antihypertensives, and proportion with albuminuria. The CV inci-
dence rates varied according to LDL-C levels, however, the impact of
empagliflozin on these CVoutcomes were consistent with the overall trial
results (interaction p-values: 0.278 3P-MACE, 0.0852 CV death, 0.5005
HHF and 0.1563 total mortality) (table).
Conclusion: The modulating effects of EMPA on CVoutcomes did not
differ between the categories of baseline LDL-C levels.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance.
Disclosure:G. Langslet: Employment/Consultancy; Amgen, Sanofi,
Boehringer Ingelheim, Janssen. Lecture/other fees; Amgen, Sanofi,
Boehringer Ingelheim.
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1126
Carbamylation of HDL in type 2 diabetes
K.C.B. Tan, S.W.M. Shiu, Y. Wong;
Department of Medicine, The University of Hong Kong, China.

Background and aims: Carbamylation is a post-translational modifica-
tion of proteins due to the spontaneous non-enzymatic reaction between
isocyanic acid and specific free functional groups of proteins.
Carbamylation of proteins is previously considered only quantitatively
important in uremic conditions, but recent studies have shown that
carbamylation of protein can occur even in the absence of uremia by an
alternative mechanism of cyanate formation and protein carbamylation
mediated by myeloperoxidase. Apolipoproteins can be carbamylated
in vitro and it has been suggested that lipoproteins are subjected to
carbamylation in the circulation. We aim to evaluate whether HDL is
carbamylated in patients with type 2 diabetes without nephropathy and
the effect on the anti-oxidative property of HDL.
Materials and methods: 65 type 2 diabetic patients and 70 healthy con-
trols were recruited. Subjects with nephropathy and impaired renal func-
tion were excluded. Plasma carbamylated HDL (cHDL) concentration
was measured by an in-house sandwich ELISA using polyclonal rabbit
anti-human cHDL antibody. The capacity of plasma total HDL to inhibit
LDL oxidation ex vivo was determined by incubating HDL from each
subject with a reference LDL in the presence of dichlorofluorescein which
fluoresced upon interaction with lipid oxidation products.
Results: Diabetic patients had significantly lower HDL-cholesterol than
controls (1.21 ± 0.32 mmol/L vs 1.44 ± 0.37 respectively, p<0.01) but
their plasma cHDL levels were significantly increased [11.9 ug/ml (6.4 -
20.9) vs 9.3 (5.7 - 15.3) respectively, median (interquartile range),
p<0.05]. These differences remained significant even after adjusting for
age, gender, body mass index, smoking and the use of lipid lowering
agents. The ability of HDL from diabetic patients in protecting LDL
against oxidation was impaired with more lipid peroxide formed during
the incubation than control subjects (3430 ± 354 fluorescence intensity vs
3047 ± 342 respectively, p<0.05). In the diabetic patients, there was a
significant correlation between plasma cHDL and the degree of impair-
ment of anti-oxidative capacity of HDL (r=0.41, p<0.01).
Conclusion: Diabetic patients have increased concentration of cHDL
even in the absence of nephropathy and renal impairment, and plasma
cHDL level was associatedwith impairment of the anti-oxidative property
of HDL. Hence, our data suggest that protein carbamylation may render
HDL dysfunctional in type 2 diabetes.
Disclosure:K.C.B. Tan: None.

1127
Serummalondialdehyde-modified LDL levels are increased in type 2
diabetic patients with nephropathy
H. Suzuki1, S. Furukawa1, K. Fujihara2, K. Kobayashi1, H. Iwasaki1, S.
Yatoh1, Y. Sugano1, M. Sekiya1, N. Yahagi1, H. Yagyu1, H. Shimano1;
1Department of Internal Medicine, Faculty of Medicine, University of
Tsukuba, 2Department of Hematology, Endocrinology and Metabolism,
School of Medicine, Niigata University, Japan.

Background and aims: Although recent studies have shown that in-
creased urinary albumin excretion (UAE) and a decreased estimated
glomerular filtration rate (eGFR) are associated with the development
of cardiovascular disease (CVD) in diabetes, the underlying mecha-
nisms have not been fully elucidated. Oxidized LDL (oxLDL) has a
pivotal role in the initiation and progression of atherosclerosis.
Moreover, oxLDL has been reported to contribute to the progression
of diabetic nephropathy. Malondialdehyde-modified LDL (MDA-LDL)
is one type of oxLDL. MDA-LDL and the MDA-LDL-to-LDL-
cholesterol ratio (MDA-LDL/LDL) are positively associated with
CVD. We investigated the association between serum MDA-LDL re-
lated variables and diabetic nephropathy.

Materials and methods: A cross-sectional study was performed in 365
patients with type 2 diabetes (T2D). Serum MDA-LDL levels were mea-
sured using ELISA.
Results: Table 1 shows that mean serum MDA and MDA-LDL/LDL
levels could be stratified by UAE or eGFR as determined by Kruskal-
Wallis test for differences between groups and Jonckheere-Terpstra test
for trend. SerumMDA-LDL levels were significantly correlated with age
(r = −0.180, p = 0.001), HbA1c (r = 0.162, p = 0.002), (ln) C-reactive
protein (CRP) (r = 0.169, p = 0.001), (ln) UAE (r = 0.186, p = 0.000), (ln)
triglyceride (TG) (r = 0.422, p = 0.000), (ln) HDL-cholesterol (HDL-C) (r
= −0.151, p = 0.004), and LDL-cholesterol (LDL-C) (r = 0.586, p =
0.000). Serum MDA-LDL/LDL levels were significantly correlated with
eGFR (r = −0.163, p = 0.002), (ln) CRP (r = 0.111, p = 0.034), (ln) UAE
(r = 0.173, p = 0.001), (ln) TG (r = 0.443, p = 0.000), (ln) HDL-C (r =
−0.260, p = 0.000), and LDL-C (r = −0.193, p = 0.000). Stepwisemultiple
regression analyses showed that (ln) TG and LDL-C were independent
determinants of MDA-LDL (r2 = 0.270) and (ln) TG, LDL-C, BMI, and
eGFR were independent determinants of MDA-LDL/LDL (r2 = 0.287).
Conclusion: SerumMDA-LDL andMDA-LDL/LDL levels were signif-
icantly increased with an increasing severity of diabetic nephropathy.
Serum TG and LDL levels were independent determinants of serum
MDA-LDL and MDA-LDL/LDL levels. In addition, eGFR levels were
independently associated with serumMDA-LDL/LDL levels. The signif-
icant association between eGFR and MDA-LDL/LDL suggests that hav-
ing a decreased eGFR augments oxidative stress, or vice versa, in patients
with T2D.

Supported by: KAKENHI
Disclosure:H. Suzuki: Grants; KAKENHI.

1128
Association of PPARG2 Pro12Ala, APOE E2/E3/E4, TNF-α poly-
morphisms with macrovascular disease, lipid-lowering and endothe-
lial response on atorvastatin in type 2 diabetes
N.O. Lebedeva1, O.K. Vikulova1,2, A.G. Nikitin3, M.S. Shamkhalova2,
M.V. Shestakova1,2, I.I. Dedov2;
1I.M. Sechenov First Moscow State Medical University, 2Endocrinology
Research Centre, 3Federal Research Clinical Centre of Federal Medical
and Biological Agency, Moscow, Russian Federation.

Background and aims: The clinical background of atherosclerosis (AS)
and glomerulosclerosis is endothelial dysfunction (ED), which may be an
early marker of macrovascular diseases (MVD). Statin therapy improving
macrovascular outcomes shows interindividual variability. The aim of the
study was to assess the potential genetic markers of MVD, the lipid-
lowering and endothelial response to atorvastatin therapy in patients with
type 2 diabetes (T2D)
Materials and methods: The trial included the cross-sectional study of
233 patients with T2D divided due to the presence of MVD (defined as
and/or coronary heart disease, myocardial infarction, stroke, AS of the
lower extremities and/or carotid arteries) and chronic kidney disease
(CKD) into groups: MVD+,CKD+ [n=22], MVD+,CKD- [n=114],
MVD-,CKD- [n=97]; and prospective open study of atorvastatin response
in 97 T2D statin-naïve patients (10/20 mg: n=49/48; male/female %: 23/
77, mean age 64 years). Before and after 52 weeks of statin therapy,
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patients had fasting lipid profile and ED parameters performed by periph-
eral arterial tonometry with reactive hyperemia. All patients were geno-
typed for a complex of candidate genes modulating the vascular damage
due to hyperinsulinemia, inflammation and lipid metabolism: PPARG2
Pro12Ala, TNF-α G(-308)A and G(-238)A, ACE I/D, APOE E2/E3/E4,
SLCO1B Val174Ala and LIPC C(-514)T, using polymerase chain reac-
tion in real time with the TaqMan probes. Statistic analysis performed
using χ2, theMann-Whitney, Kruskal-Wallis andWilcoxon tests, p <0,05
Results: We found significant differences in genotypes distribution of
TNF-α G(-308)A between MVD-CKD- and MVD+CVD+ groups
showed the protective effect of GG genotype excess in the dominant
model of inheritance GG vs GA+AA [OR=0,29; 95%CI 0,10-0,89,
p=0.02]. There was no difference in basal levels of total cholesterol
(TC), LDL, triglycerides (TG) and ED parameters between the genotypes.
The lipid-lowering effect of atorvastatin associated with genotypes distri-
bution of PPARG2 gene: TC -20.74% vs -4.6% vs -5.61%, p = 0.04 for
Pro/Pro vs. Pro/Ala vs Ala/Ala; LDL -26.00% vs -6.11% vs -7.32%,
respectively, p = 0.029; and APOE gene: TC -46,25% for E4/E4 vs.
+33,33% for E4/E2, +5,73% for E3/E2, +11,80% for E3/E4, -10,92%
for E3/E3, p=0,01; TG -56,52% vs. +24,43%, +19,63%, +8,05%, -
20,00%, respectively, p=0,04. The endothelial response - the amplitude
of postocclusive wave on atorvastatin was greater in GG vs GA carries of
TNFα G(238)A: +8,16% vs. -0,93%, p=0,04; and GA vs. GG of TNFα
G(308)A: +44% vs. -4.4%, p=0,004. There was no statistically significant
association with ED, MVD, CKD and atorvastatin response and other
studied markers.
Conclusion: Significant association of TNF-α gene polymorphism with
combined risk of MVD and CKD as well as ED parameters suggests an
important role of inflammation in the genesis of vascular complications in
T2D. The variability of lipid-lowering and endothelial response on statin
therapy might be genetically determined and associated with PPARG2
Pro12Ala, APOE E2/E3/E4 and TNF-α polymorphisms account for in-
terindividual sensitivity of atorvastatin admission
Disclosure:N.O. Lebedeva: None.

PS 119 The heart of the matter: clinical

1129
Serum levels of angiogenic regulators in type 2 diabetic patients: the
relationships with cardiovascular complications
V.V. Klimontov, N.V. Tyan, D.M. Bulumbaeva, N.B. Orlov, V.I. Konenkov;
Scientific Institute of Clinical and Experimental Lymphology,
Novosibirsk, Russian Federation.

Background and aims: The impaired angiogenesis is considered as a
feature of diabetic macrovascular complications. It was demonstrated that
enhanced glucose oscillations can suppress angiogenic response to hyp-
oxia. The aim of the study was to assess the relationships between serum
levels of principal regulators of angiogenesis, cardiovascular disease and
glucose variability (GV) in type 2 diabetic patients.
Materials andmethods:Weobserved 196 patients with type 2 diabetes, 43
M/153 F, 43-70 years of age. Coronary artery disease (CAD) was verified in
67 patients by treadmill test and/or coronary angiography. The levels of
vascular endothelial growth factor A, C and D (VEGF-A, VEGF-C,
VEGF-D), placental growth factor (PLGF), angiopoietin-2, epidermal
growth factor (EGF), heparin-bound EGF-like growth factor (HB-EGF),
endoglin, soluble Fas ligand (sFASL), insulin-like growth factor-binding
protein-1 (IGF-BP1), transforming growth factor α (TGF-α), and urokinase
plasminogen activator (uPA), were assessed by Multiplex assay and com-
pared to control (24 healthy subjects matched by age and sex). Serum NT-
proBNP level was determined by ELISA. The parameters of glucose vari-
ability (GV), including standard deviation, mean amplitude of glucose ex-
cursions, continuous overlapping net glycemic action, lability index, M-val-
ue, and mean absolute glucose, were derived from continuous glucose mon-
itoring recordings.
Results: Diabetic subjects, when compared to control, had decreased serum
levels of VEGF-A (p=0.03), VEGF-C (p=0.006), PLGF (p=0.04), endoglin
(p=0.01), IGF-BP1 (p=0.03), and uPA (p=0.02). Concentrations of other
regulators demonstrated no significant differences between two groups.
There was an increase in the levels of VEGF-A, angiopoietin-2 and TGF-α
in diabetic patients with CAD, as compared to those without (p=0.04, p=0.02
and p=0.02 respectively). The elevation of NT-proBNP level was associated
with increment of sFASL (p=0.02) and VEGF-A (p=0.03). Notwithstanding,
in subgroups of diabetic patients with CAD or chronic heart failure (CHF)
none of the regulators exceeded control significantly. The concentration of
angiogenic peptides demonstrated no relationships with HbA1c level, mean
monitored glucose and all estimated GV parameters.
Conclusion: The results indicate the depletion in principal regulators of
angiogenesis in patients with type 2 diabetes. Nevertheless, the presence
of CAD and/or CHF can increase serum levels of angiogenic peptides in
this cohort. The parameters of GV demonstrate no relationships with
serum levels of angiogenic factors.
Supported by: RSF (14-15-00082)
Disclosure:V.V. Klimontov: None.

1130
Effect of empagliflozin on cardiovascular death in subgroups by age:
results from EMPA-REG OUTCOME
E. Toural1, M. Ridderstråle2, D. Fitchett3, S. Giljanovic Kîs4, H.-J.
Woerle5, M. Mattheus5, B. Zinman6,7, S.E. Inzucchi8;
1Centro de Salud Lavapies, Madrid, Spain, 2Steno Diabetes Center,
Gentofte, Denmark, 3St Michael's Hospital, Division of Cardiology,
University of Toronto, Canada, 4Eli Lilly (Suisse) S.A, Representative
Office, Zagreb, Croatia, 5Boehringer Ingelheim Pharma GmbH & Co. KG,
Ingelheim, Germany, 6Lunenfeld-Tanenbaum Research Institute, Mount
Sinai Hospital, 7Division of Endocrinology, University of Toronto,
Toronto, Canada, 8Section of Endocrinology, Yale University School of
Medicine, New Haven, USA.
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Background and aims: In the EMPA-REG OUTCOME trial,
empagliflozin (EMPA) given in addition to standard of care significantly
reduced 3-point major adverse cardiovascular (CV) events (composite of
CV death, non-fatal myocardial infarction, non-fatal stroke), CV death
and all-cause mortality vs placebo (PBO) in patients with type 2 diabetes
(T2DM) and high CV risk. Here we investigate the effect of age on the
reduction in CV death with EMPA.
Materials and methods: Patients in EMPA-REG OUTCOME were
randomised to receive EMPA 10 mg, EMPA 25 mg or PBO. CV death
was analysed in the pooled EMPA group vs PBO in subgroups by base-
line age (<65, 65 to <75, ≥75 years).
Results: A total of 7020 patients were treated. Median observation time
was 3.1 years. Mean (SD) age at baseline was 63.2 (8.8) years in the PBO
group and 63.1 (8.6) years in the EMPA group. The benefit of EMPA vs
PBO on CV death was consistent across age categories (Figure). Across
age subgroups, reported adverse events were consistent with the known
safety profile of EMPA.
Conclusion: EMPA, in addition to standard of care, reduced the risk of
CV death in patients with T2DM and high CV risk irrespective of age.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance.
Disclosure:E. Toural: Grants; Boehringer Ingelheim.

1131
Prevalence of ECG abnormalities in a population based diabetes co-
hort. The diabetes care system cohort study
G. Nijpels1, P.J. Elders1, J.W. Beulens2,3, J.M. Dekker2, F. Rutters2,
A.A.W. van der Heijden1;
1General Practice, 2Epidemiology and Biostatistics, Vrije Universiteit mc
Amsterdam, Netherlands, 3Julius center for health sciences and primary
care, University medical center Utrecht, Netherlands.

Background and aims: Certain guidelines recommend routine ECGs
for those with T2DM. Few studies have assessed the prevalence and
determinants of ECG abnormalities in people with T2DM.
Information regarding the prevalence of ECG abnormalities, a non-
invasive and low-cost screening modality, could help guide efforts to
develop risk stratification tools to identify those with high risk of
vascular complications . We therefore examined he prevalence of
ECG abnormalities and its associations with glycemic control among
people with T2DM.
Materials and methods: The Diabetes Care System cohort is a large
‘open’ prospective extensively phenotyped population based cohort of
over 11.000 people with T2DM with annual repeated measurements.
Clinical measures are collected annually as part of routine diabetes care
and data have a high internal validity due to the centrally organized stan-
dardized examinations. Standard 12-lead ECGs were digitally recorded
and coded using standard Minnesota ECG Classification in 9099 people
with T2DM. ECG abnormalities were classified in 9099 participants as
major (Minnesota codes: 1-1 and 1-2, 4-1, 5-1, 5-2, 7-1-1), minor

(Minnesota codes: 1-3, 4-3, 5-3), and atrial fibrillation or atrial flutter
(Minnesota codes: 8-3-1, 8-3-2). For this study we report the results of
ECG abnormalities over the years 2013-2015. The last available ECG of
each patient was taken for Minnesota coding. Sex-specific prevalence
rates of ECG abnormalities were calculated and logistic regressionmodels
were fitted to examine cross-sectional associations between participant
characteristics and ECG abnormalities. Multivariate analyses were per-
formed to investigate the association between HbA1c and major and/or
minor ECG abnormalities.
Results: Participants had a mean age of 67.2 years and were 45.8%
women8.8% had at least one major ECG abnormality; 6.3% had one
minor ECG abnormality only. Men had a higher prevalence of ECG
abnormalities than women (16.4% men vs. 13.6% women). In univariate
analysis, gender, age, HbA1c , former smoking, and LDL were statisti-
cally significant associated with major and/or minor ECG abnormalities,
while HDL and BMI were inversed statistically significant related with
major and/or minor ECG abnormalities. In multivariate analysis Hba1c
(in %) was significantly associated with the prevalence of major (OR:
1.16 (95% CI: 1.09 to 1.24) and major or minor ECG abnormalities
(OR: 1.12 (95% CI: 1.06 to 1.18) after adjustment for confounding
factors.
Conclusion: The prevalence of ECG abnormalities was relatively high in
this cohort of people with T2DM. HbA1c levels were independently
associated with ECG abnormalities. Longitudinal associations between
risk factors and (changes in) ECG abnormalities require further investi-
gation to incorporate ECG abnormalities in a risk stratification tool to
identify those at increased cardiovascular risk.
Disclosure:G. Nijpels: None.

1132
Risk for cardiovascular diseases based on relationship between post-
load and fasting plasma glucose levels in the normal range
Y. Wang;
Qingdao Infectious Disease Hospital, China.

Background and aims: Individuals whose 2h plasma glucose (2hPG)
levels did not return to their fasting plasma glucose (FPG) level (2hPG >
FPG), increased risk of cardiovascular diseases than those whose 2hPG
did (2hPG <=FPG) during an oral glucose tolerance test in Europeans.
However, the risk for cardiovascular risk was not well known in Chinese.
We will assess the risk for and prevalence of cardiovascular diseases
(CVD) in relation to FPG and 2hPG levels within normoglycemic range
in Chinese population.
Materials and methods: Data from Qingdao Diabetes Prevention
Program comprising 1687 men and 2568 women aged 35-74 years who
had FPG < 6.1 mmol/L and 2hPG FPG as compared with those whose
2hPG<=FPG, controlling for age, BMI, total cholesterol, uric acid, tri-
glycerides, smoking status, drinking status, frequency of vegetable and
fruit consumptions.
Results: A total of 829 (986) individuals was classified as CVD in
men (women). The prevalence of CVD was significantly higher in the
Group II than in the Group I (P <0.01). The individuals from the
Group II was older and had higher BMI, diastolic blood pressure, total
cholesterol, triglycerides, uric acid and insulin resistance than those in
the Group I (P <0.01 for all comparisons). The multivariable adjusted
ORs (95%CIs) for prevalence of CVD was 1.23 (1.06-1.42),
1.07(1.06-1.08), 1.17(1.14-1.19) and 1.43(1.16-1.77)for Group II vs.
Group I, age, BMI and drinking status, respectively. The ORs
(95%CIs) for prevalence of CVD was also significant difference after
additional adjustment for insulin resistance, vegetable and fruit intake
in a subgroup of individuals.
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Conclusion: In individuals with both FPG and 2hPG within
normoglycemic range, high 2hPG was significantly associated with insu-
lin resistance and increased risk of CVD. Studies are warranted to evalu-
ate the causal relevance of these findings.
Clinical Trial Registration Number: NCT01053195
Supported by: Qingdao Outstanding Health Professional Development
Fund
Disclosure:Y. Wang: None.

1133
Effects of serum bilirubin on the risk of cardiovascular disease
S. Park1, S. Suh2, N. Cho3, M.-K. Lee1;
1Division of Endocrinology and Metabolism, Department of Medicine,
Samsung Medical Center, 2Department of Internal Medicine, Dong-A
University Medical Center, 3Department of Preventive Medicine, Ajou
University School of Medicine, Seoul, Republic of Korea.

Background and aims: We tested the hypothesis that higher levels of
bilirubin, a bile pigment with antioxidant properties, are associated with a
decreased risk of cardiovascular disease(CVD).
Materials andmethods:This study analyzed data from theKoreanHealth
and Genome Study to examine the impact of serum total bilirubin (TB) on
CVD and CVD death. Serum TB was measured in a total of 8,844 subjects
(4,196 males and 4,648 females) and evaluated for the development of new
onset CVD from 2001 to 2012 (mean 8.1 years of follow-up).
Results: During the follow-up period, 689 cases of incident CVD (7.8%)
were identified, and the prevalence ofmetabolic syndrome (MetS) at baseline
was 26.1%. The incidence of MetS decreased across bilirubin tertile catego-
ries. In addition to MetS itself, individual components of MetS significantly
decreased with increased bilirubin tertiles. Moreover, the incidence of CVD
decreased across bilirubin tertile categories. The hazard ratios (HRs) for
developing coronary heart disease (CHD) and CVD death was significantly
lower in the highest tertile group (>0.63 mg/dL) in comparison to the lowest
tertile group (<0.44 mg/dL) after adjusting for all confounding variables.
Conclusion:Our study clearly shows that mildly elevated serum bilirubin
levels provide protection against incident CHD and CVD death.
Disclosure:S. Park: None.

1134
The level of phospholipid acyltransferase 1 in diabetic coronary heart
disease patients’myocardial cell and analysis of the influence factors
J. Yang1, H. Yuan1, Z. Zhao2;
1Henan Provincial People's Hospital, 2Zhengzhou Yihe Hospital,
Zhengzhou City, China.

Background and aims: To investigate the mRNA and protein expression
of Phospholipid Acyltransferase 1 (ALCAT1) in myocardial cell of coro-
nary heart disease with Type 2 Diabetes Mellitus (T2DM), and then an-
alyze the influence factors.
Materials andmethods:Divide cardiac surgery patients that conducted in
the hospital into 4 groups, Rheumatic heart disease (Group A); Rheumatic
heart disease with T2DM (Group B); Coronary heart disease (Group C);
Coronary heart disease with T2DM (Group D). Take Grain size organiza-
tion from right auricle to analyze during surgery, RT-PCR andWestern-blot
were employed to test the mRNA and protein levels of ALCAT1.
Results: (1) The level of systolic blood pressure (SBP), diastolic blood
pressure (DBP), total cholesterol (TC), low density lipoprotein (LDL-C),
high density lipoprotein(HDL-C), triglyceride(TG), fasting blood-glucose
(FBG), HbA1c, serum creatinine (Scr) and ejection fraction (EF) showed
significant difference among those groups (P<0.05). (2) The mRNA

levels of ALCAT1 in A, B, C, D groups were 0.029±0.005,0.041
±0.004,0.036±0.006 and 0.053±0.004, which statistically revealed re-
markable difference (P<0.05); And the protein level of ALCAT1 showed
similar trend. (3) The mRNA level of ALCAT1 had positive correlation
with SBP, DBP, TC, LDL-C, HDL-C, TG, FBG, HbA1c and Scr(P<0.05),
which had negative correlation with EF(P<0.05).
Conclusion: The mRNA and protein levels of ALCAT1 in coronary heart
disease patients’ myocardial cell were higher than patients with rheumatic
heart disease, which were higher for the patients complicated with diabetes
than those non-diabetes. The results above indirectly hinted that coronary
heart disease and diabetes can aggravate the cardiolipin’s pathological re-
construction in myocardial cell, and caused mitochondrial dysfunction.
Supported by: NSFC U1204805
Disclosure: J. Yang: None.

1135
Adding novel biomarkers to current cardiovascular risk scores for
people with type 2 diabetes: the Edinburgh Type 2 Diabetes Study
(ET2DS)
A.H. Price1, C.J.Weir1,M.W.J. Strachan2, N. Sattar3, S.McLachlan1, J.F.
Price1;
1Centre for Population Health Sciences, University of Edinburgh,
2Metabolic Unit, Western General Hospital, Edinburgh, 3Glasgow
Cardiovascular Research Centre, University of Glasgow, UK.

Background and aims: Increasing evidence suggests novel biomarkers
may improve cardiovascular (CV) risk prediction in the general popula-
tion. Whether they could improve current CV risk scores in people with
Type 2 diabetes is uncertain.
Materials and methods: Conventional CV risk factors and novel bio-
markers were measured in 1066 adults (48.7% female) aged 60-74 years
with Type 2 diabetes participating in the population-based ET2DS. Seven
year follow-up for incident CVevents used clinical examination, hospital
admission record and death certificate linkage. Predictors in the QRISK2
cardiovascular risk score (age, sex, smoking, atrial fibrillation, chronic
kidney disease, rheumatoid arthritis, hypertension, BMI, sBP and
total:HDL cholesterol) were considered for the basic model, which was
also adjusted for prevalent CV disease and lipid-lowering drugs. The
following novel biomarkers were then added to this starting model indi-
vidually to assess their added value to the model: Ankle Brachial Index
(ABI), N-terminal pro brain natriuretic peptide (NT-proBNP), troponin,
gamma-glutamyl transpeptidase (Gamma-GT) and an inflammatory fac-
tor (g) combining C-reactive protein, interleukin-6, tumor necrosis factor
alpha and fibrinogen using principal components analysis.
Results: 208 (19.5%) subjects had an incident CV event (first fatal or
non-fatal myocardial infarction, new onset angina, fatal or non-fatal
stroke, transient ischaemic attack or other fatal ischaemic hear dis-
ease). Results showed baseline ABI, NT-proBNP and troponin were
significantly associated with risk of CV events over-and-above
QRISK2 (odds ratios for 1 standard deviation increase in biomarker
0.81 (95% CI 0.69, 0.96), 1.24 (1.02, 1.52) and 1.48 (1.22, 1.80)
respectively). No significant association was found for Gamma-GT
and g. C statistics improved from 0.729 (basic model) to 0.735,
0.731, 0.745 and 0.730 for ABI, NT-proBNP, troponin and Gamma-
GT respectively and all models had good calibration, assessed using
the Hosmer-Lemeshow goodness-of-fit test (p-values all > 0.05).
Only troponin provided a net improvement in correctly reclassifying
people who both did and did not experience a CV event (net reclas-
sification improvement for people who did suffer an event was 1.5%
and net reclassification improvement for people who did not suffer an
event was 3.8%).
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Conclusion: These preliminary results suggest moderate potential for
selected novel biomarkers to add value to current CV risk scores.
Further investigation will be carried out on the biomarkers in combination
to discover the panel of biomarkers which best predict CV disease.

Supported by: MRC
Disclosure:A.H. Price: None.

1136
The prognostic role of high sensitivity CRP and triglycerides on the
new onset of left ventricular diastolic dysfunction in type 2 diabetes
patients: a 4-year prospective study
E. Fousteris1, A. Angelidi1, A. Papazafiropoulou1, A. Theodosis-
Georgilas2, C. Verras1, C. Tountas2, S. Matsagos3, A. Kamaratos1, S.
Foussas2, A. Melidonis1;
1Diabetes Center, 2Cardiology Department, 3Blood Bank Service, Tzanio
General Hospital, Piraeus, Greece.

Background and aims: Diabetes Mellitus is a major risk factor for heart
failure through the path of diabetic cardiomyopathy and diastolic dysfunc-
tion of left ventricle (LVDD). This prospective observational study focus-
es on the biomarkers and the echocardiographic findings that could pre-
dict the new onset of LVDD on type 2 diabetes patients.
Materials and methods:We enrolled 48 volunteers (26 males) with type
2 diabetes of mean age 55.4±10.0 years, mean HbA1c 7.5±1.5%, mean
BMI 29.4±5.1Kg/m2 and mean diabetes duration 2.8±0.8 years with nor-
mal both systolic and diastolic cardiac function.We collected demograph-
ic, clinical and laboratory data and performed echocardiographic evalua-
tion to each participant. Fasting plasma was drawn for BNP, sST2 and hs-
CRP measurements. This procedure was repeated every 12 months for a
48-month time period.
Results: Findings at baseline demonstrated that 41.7% of recruits had
arterial hypertension, 45.8% dyslipidemia, 45.8% smoking. On metfor-
min therapy was the 91.7% while 27.1 on SU, 8.3% on DPP-4 inhibitors,
8.3% on glinides and 4.2% on insulin therapy. Among the anti-hyperten-
sives, 18.8% was on ACE-inhibitors, 16.7% ARB’s, 4.2%HCTand 4.2%
b-blockers. At the end of the study 28 subjects had LVDD. Univariate
analysis showed that the presence of LVDD was related with: BMI [odds
ratio (OR): 1.14, 95% confidence interval (CI): 0.99-1.29, p=0.05], ther-
apy with ARB’s (OR: 0.17, 95% CI: 0.03-1.01, p=0.05), hs-CRP (OR:
1.29, 95% CI: 1.04-1.59, p=0.02), HDL-C (OR:0.95, 95% CI: 0.91-0.99,

p=0.03), fasting triglycerides (OR: 1.02, 95%CI: 1.00-1.04, p=0.003) and
Left Ventricular Myocardial Index (LVMI) (OR: 1.05, 95%CI: 1.00-1.08,
p=0.03). No correlation was observed between LVDD and sex, age, dia-
betes duration, history of hypertension, dyslipidemia, smoking habits, oral
antihyperglycemic agents, ESR, fibrinogen, total cholesterol, LDL-C, uric
acid, BNP and sST2. Logarithmic regression analysis revealed that the
new onset of LVDD was positively correlated with hs-CRP levels (OR:
1.12, 95%CI:1.08-1.51, p=0.02) and fasting triglycerides (OR:1.07,
95%CI:1.01-1.14, p=0.02) and negatively with the therapy with ARB’s
(OR:0.14, 95%CI:0.05-0.43, p=0.05).
Conclusion: Higher hs-CRP levels and fasting triglycerides may predict
the new onset of LVDD - the echocardiographic depiction of diabetic
cardiomyopathy - in type 2 diabetes patients with normal cardiac function,
while therapy with ARB’s may play a protective role in this 4-year pro-
spective study.
Disclosure:E. Fousteris: None.
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Estimated 10-year benefit for diabetes complication rates by 1%
HbA1c decrements in people with type 2 diabetes and cardiovascular
disease
S.A. Mostafa, R.R. Holman, R.L. Coleman, O. Agbaje, M.A. Bethel;
Diabetes Trials Unit, University of Oxford, UK.

Background and aims: Randomised controlled trials and meta-
analyses of glucose lowering in type 2 diabetes mellitus
(T2DM) demonstrate reductions in microvascular outcomes and
modest reductions in macrovascular complications. International
guidelines recommend individualisation of HbA1c targets; how-
ever, few data are available on the potential benefits that different
targets might achieve. We have estimated 10-year risks for micro-
and macrovascular T2DM complications when targeting HbA1c
levels between 10% and 6% to quantify the likely incremental
benefits.
Materials and methods: We used UKPDS Outcomes Model v2
(OM2) to estimate 10-year event rates for myocardial infarction
(MI), stroke, blindness and amputation for a contemporaneous
population with T2DM and cardiovascular disease enrolled in
the Trial Evaluating Cardiovascular Outcomes with Sitagliptin
(TECOS). Complete baseline risk factor values for age, sex, eth-
nicity, systolic BP, HDL, LDL, weight, heart rate, haemoglobin,
smoking status, presence of albuminuria, atrial fibrillation and
history of micro- and macrovascular events, were available for
5766 of 14724 enrolled patients. Complication rates were estimat-
ed with HbA1c levels held constant at 10%, 9%, 8%, 7% and 6%
for each individual whilst maintaining their risk factors at their
baseline values. Point estimates of event rates (PEER) were com-
pared using ANOVA, and relative risk reductions (RRR) at each
1% HbA1c decrement compared using Tukey pairwise compari-
sons, with p<0.05 as significant.
Results: Patients were mean (SD) age 66.2 (7.8) years, T2DM dura-
tion 10.9 (8.2) years, systolic BP 134 (17) mmHg, LDL 2.3 (0.9)
mmol/l, HDL 1.1 (0.3) mmol/l, with 27.5% women, 84.6% White
ethnicity and 10.9% current smokers. PEERs decreased significantly
for each HbA1c decrement from 10% to 6% for all simulated out-
comes; p for trend <0.001 (Table). RRRs increased to a similar extent
for each 1% HbA1c decrement, but numerically were greater for
micro- than macrovascular complications. RRR estimates when
targeting an HbA1c of 7.0% (current guideline target) from a baseline
of 10% were 12.9%, 14.8%, 43.1% and 61.8% for MI, stroke, blind-
ness and amputation respectively.
Conclusion: As expected, greater estimated risk reductions were seen
with HbA1c lowering for micro- than macrovascular complications.
These simulated outcomes provide patients and clinicians a guide to
the potential glucose-lowering benefit possible when targeting pro-
gressively lower HbA1c values from a baseline of 10%. Running
OM2 for individual patients could give personalised risk reduction
estimates to help inform diabetes management.

Disclosure:S.A. Mostafa: None.

1138
Metabolic subtypes and all-cause and cardiovascular mortality in
patients with type 1 diabetes
R. Lithovius1,2, I. Toppila1,2, V. Harjutsalo1,2, C. Forsblom1,2, P.-H.
Groop1,2, V.-P. Mäkinen3,4;
1Institute of Genetics, Folkhälsan Research Center, 2Abdominal Center
Nephrology, University of Helsinki and Helsinki University Hospital,
Finland, 3South Australian Health and Medical Research Institute,
4University of Adelaide, School of Biological Sciences, Adelaide, Australia.

Background and aims: Identification of type 1 diabetes metabolic sub-
types from the complex and heterogeneous dataset by self-organizing
map (SOM) may contain significant prognostic information on mortality
and burden of complications. Therefore, we revisit our original subtypes
modelling from over seven years ago, and investigate what has happened
to the five gender-specific subgroups of the patients with respect to all-
cause and cardiovascular (CVD) mortality, against the expected sex- and
age-specific mortality in Finland.
Materials and methods: The study included type 1 diabetes patients
(2,059 men, 1,924 women) from the Finnish Diabetic Nephropathy
Study (FinnDiane), who were involved in the original subtype modelling
and had follow-up data on vital status and causes of death. Mortality data
were obtained from the national Causes of Death Register and from
Statistics Finland. Standardized all-cause and cardiovascular mortality
ratios (SMRs) were weighted by the follow-up times and matched for
age and sex, and statistics were estimated by bootstrapping. Themetabolic
subtypes (derived from 14 biochemical measures) were: good glycaemic
control (subtype A), high HDL cholesterol (B), advanced kidney disease
(C), metabolic syndrome (D) and low cholesterol (E).
Results: A total of 388 deaths occurred in men (10-year mortality rate
14.4%) and 244 deaths in women (10-year mortality rate 9.4%) during the
median follow-up of 14.0 (IQR 11.7 - 16.0) years. For subtypes A (good
glycemic control) and E (low cholesterol), the relative risk of all-cause
mortality did not differ from the background population (P > 0.1). The
highest risk was observed both in women (9-fold) and men (4-fold) for
advanced kidney disease (subtype C, P < 0.0001). The metabolic syn-
drome (subtype D) increased the risk 5-fold in women and three-fold in
men (P < 0.0001). Overall CVD mortality was similar between men and
women, but SMRswere sex-specific (13.4 for women vs. 5.6 for men, P <
0.0001) and the same phenomenonwas observed across the subtypes. The
highest CVDmortality risk was observed in women (46-fold, P < 0.0001)
and men (12-fold, P < 0.0001) for subtype C (advanced kidney disease).
Notably, women with good glycemic control (A) had four times higher
CVD mortality risk (P=0.01), while in men there was no added risk
compared to the background population (P=0.2).
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Conclusion: Men and women with type 1 diabetes and favorable meta-
bolic phenotypes have similar risk of all-cause mortality compared to the
background population. However, women have higher relative risk of
CVD mortality than men, suggesting that specific attention to diabetes
management is warranted in women. Advanced kidney disease is the
leading contributor to excess all-cause and CVDmortality in patients with
type 1 diabetes.
Supported by: Folkhälsan ResearchFoundation, Wilhelm and Else
Stockman Foundation
Disclosure:R. Lithovius: None.

1139
Interrelationship between treatment choice, glycaemic control and
event incidence: optimal management of glycaemia in older patients
with type 2 diabetes
J. Puelles1, J. Gordon2, P. McEwan2, M. Evans3, A. Sinclair1;
1Takeda Development Centre Europe Ltd., London, Health Economics
and Outcomes Research Ltd., 3Llandough Hospital, Diabetes Resource
Centre, Cardiff, UK.

Background and aims: There are limited data characterising the relation-
ship between treatment choice, HbA1c control and incidence of vascular
complications among older patients with type 2 diabetes (T2D).
Materials and methods: A retrospective observational study in pa-
tients >=65 years that failed metformin (M) monotherapy and esca-
lated to second-line treatment (switch to or addition of a sulfonylurea
(SU), dipeptidyl peptidase-4 inhibitor (DPP4) or thiazolidinedione
(TZD)) was conducted using the UK Clinical Practice Research
Datalink primary care database between 01-01-2008 and 31-12-
2014. Baseline patient characteristics were assessed using descriptive
summary statistics. Incidence of T2D-related micro- and macro-
vascular complications and event rates per 1,000 person years were
estimated.
Results: A total of 514,734 patients were identified as having type T2D;
10,484 patients were eligible for inclusion. At baseline, patients had a
mean age of 73 years, HbA1c of 8.3%, duration of diabetes of 6 years,
and a body weight of 87Kg. The SU monotherapy cohort had the highest
event rate per 1,000 person years (118.07), compared with an overall
event rate of 109.55. The lowest event rate was observed in the M+
DPP4 group (101.88). In patients achieving a HbA1c reduction of 0.5%
or greater over 12 months the start of second-line treatment, event rates
were lowest for M+DPP4 (96.27), M following +TZD (91.09) and TZD
monotherapy (91.47), compared with 108.81 for M+SU.
Conclusion: This analysis showed that older patients prescribed M+
DPP4 had the lowest overall event rate with SU-based regimens
associated with the highest overall event incidence; in patients
achieving a HbA1c reduction>=0.5%, all regimens had lower event
rates compared with M+SU. There was an apparent relationship
between treatment choice and event risk, which may be mediated
via HbA1c control.
Supported by: Takeda Development Centre Europe Ltd.
Disclosure: J. Puelles: None.

1140
Glycaemic targets and cardiovascular events: comparing diabetic
population of more or less than 70 years old. Escarval Risk study
A. Cebrian-Cuenca1, D. Orozco-Beltran2, V. Gil-Guillen2, J. Navarro-
Perez3, T. Seoane-Pillado4, S. Pita-Fernandez4;
1Centro de Salud San Anton (Cartagena), Cartagena, 2University Miguel
Hernandez, San Juan de Alicante, 3Hospital Clinico Valencia. University
of Valencia, 4Complejo Hospitalario Universitario A Coruña, Spain.

Background and aims:To analyze the relationship between glycosylated
hemoglobin level and the incidence of cardiovascular events (CVE) and
compare among patients with diabetes mellitus (DM) under and over 70
years.
Materials andmethods: Prospective cohort study of 17573 patients with
diabetes, free of CVE in 2007 followed by 5 years (2007-2012): 11284
were under 70 years old and 6289 were over 70. CVE: hospitalization by
ischemic heart disease or stroke or death. Setting: Primary Care. Source:
Electronic medical records Abucasis and hospitalization electronic re-
cords. Participation of 954 clinical doctors and nurses from Primary
Care. Variables: age, sex, fasting glucose, glycosylated hemoglobin A1c
(A1c), systolic blood pressure (SBP) and diastolic (DBP), body mass
index (BMI), total cholesterol (TC), HDL, LDL and triglycerides (TG).
Odds Ratio (OR) Crude and adjusted for different variables were
calculated.
Results: The incidence of cardiovascular events was respectively 6.3% vs
11.9% (p = 0.000). The table shows the comparative results between
patients younger and older than 70 years. See fig 1. OR = Odds Ratio;
1 = Crude OR. 2 = OR Adjusted for blood pressure, lipid profile, age and
sex.
Conclusion: There is an association between levels of A1c and cardio-
vascular events. In patients younger than 70 years, the risk of CVE starts
from an A1c of 6.5% A1c. In patients older than 70 years, the risk in-
creases weakly from 7-7.5% and clearly from 8%.

Supported by: Conselleria Sanitat Comunidad Valenciana
Disclosure:A. Cebrian-Cuenca: None.

1141
Sex differences in the Trial Evaluating Cardiovascular Outcomes
with Sitagliptin (TECOS)
J.B. Green1, J. Alfredsson2, S.R. Stevens1, S.D. Reed1, D.K. McGuire3,
P.W. Armstrong4, S.S. Engel5, M.A. Bethel6, F. Van de Werf7, E.D.
Peterson1, R.R. Holman6;
1Duke Clinical Research Institute, Durham, USA, 2Linköping University,
Sweden, 3University of Texas Southwestern Medical Center, Dallas,
USA, 4Canadian VIGOUR Centre, University of Alberta, Edmonton,
Canada, 5Merck & Co., Inc., Kenilworth, USA, 6Diabetes Trials Unit,
University of Oxford, UK, 7University of Leuven, Belgium.

Background and aims: TECOS was an international, randomized, dou-
ble-blind, placebo-controlled trial assessing the impact of sitagliptin
added to usual care on cardiovascular (CV) outcomes in patients with
type 2 diabetes (T2DM) and atherosclerotic CV disease. Although wom-
en without diabetes have lower risk for CV events than men, this advan-
tage is reportedly lost in women with T2DM. We examined sex differ-
ences in baseline CV disease burden, risk factor management, and out-
comes in the TECOS population.
Materials and methods: Cox proportional hazards models were used to
analyze the association between sex and key CVendpoints and secondary
outcomes, as well as the interaction between sex and treatment effect,
controlling for baseline characteristics.
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Results:A total of 4,297 women and 10,374 men in the intention-to-treat
population were followed for a median of 3.0 years. At baseline, women
were slightly older than men (66 vs 65 years) but had similar median
duration of diabetes (10 years). More women had cerebrovascular disease
(31.2% vs 21.7%), peripheral arterial disease (20.6% vs 14.9%) and heart
failure (21.8% vs 16.4%) while more men had coronary heart disease
(79.3% vs 61.3%). Women had higher BMI (30.5 vs 29.2 kg/m2), systolic
BP (135 vs 132 mmHg), and LDL cholesterol levels (2.4 vs 2.1 mmol/L);
worse renal function (eGFR 68.0 vs 74.0 mL/min/1.73m2); but lower
rates of smoking (8.5% vs 12.6%) (p<0.0001 for all). At baseline women
were less likely to use aspirin (72.5% vs 81.0%) or a statin (73.0% vs
82.7%) than men (both p<0.0001). During the trial, the primary compos-
ite outcome of CV death, myocardial infarction (MI), stroke, or hospital-
ization for unstable angina (UA) occurred in 418 (9.7%) women and
1,272 (12.3%) men across treatment groups, corresponding to 3.48 vs.
4.38 events/100 patient-years (crude HR 0.79; 95% CI 0.71, 0.89). This
association was strengthened after adjustment for baseline characteristics
(HR 0.71; 95% CI 0.60, 0.83, p< 0.0001). Women also had significantly
lower risks of secondary endpoints including a composite of CV death,
MI, or stroke as well as the individual endpoints of CV death, all-cause
death, MI, or stroke (Table). There were no interactions between sex and
the effect of sitagliptin treatment upon CVoutcomes (p>0.10 for all).
Conclusion: In this large prospective trial of patients with T2DM and
CVD, women had worse CV risk factor profiles and less extensive use of
indicated medications than men. Despite this, women had significantly
lower risk for new major CV events. These data suggest that the
cardioprotective effect of female sex extends to populations with T2DM.

Clinical Trial Registration Number: NCT00790205
Supported by: Merck Sharp & Dohme, a subsidiary of Merck
Disclosure: J.B. Green: Grants; Grants received by Duke University
from Merck Sharp & Dohme, a subsidiary of Merck, supported trial
activities and in part funded my salary.

1142
The haemoglobin glycation index does not predict the risk for com-
plications in patients treated with aleglitazar: a post hoc analysis
from the AleCardio trial
S.C.J. van Steen1, I.C. Schrieks2,3, J.B.L. Hoekstra1,2, A.M. Lincoff4, J.-
C. Tardif5, D.E. Grobbee2,3, J.H. DeVries1, on behalf of the AleCardio
study group;
1Department of Endocrinology, Academic Medical Center, Amsterdam,
2Julius Clinical, Zeist, 3Julius Center for Health Sciences and Primary
Care, Utrecht, Netherlands, 4Department of Cardiovascular Medicine,
Cleveland Clinic Coordinating Center for Clinical Research, Cleveland,
USA, 5Montreal Heart Institute Coordinating Center, Canada.

Background and aims: The haemoglobin glycation index (HGI)
quantifies the interindividual variation in the propensity for
glycation and is a predictor of diabetes complications in type 1

diabetes. In the ACCORD trial, a subgroup of type 2 diabetes pa-
tients with the highest HGI did not benefit from intensive treatment
and had greater risk for major cardiac adverse events (MACE) and
mortality. We determined whether HGI predicts outcomes of treat-
ment with aleglitazar in the AleCardio trial.
Materials and methods: In the AleCardio trial 7,226 type 2 diabetes
patients, hospitalized for an acute coronary syndrome, were random-
ized to aleglitazar or placebo. We included 6,458 patients with avail-
able baseline HbA1c and fasting plasma glucose (FPG). A linear re-
gression equation, HbA1c (%) = 5.45 + 0.0158 * FPG (mg/dL), was
used to calculate predicted HbA1c and derive HGI (= observed HbA1c

- predicted HbA1c). HGI ranged from -4.67% to 6.85% with a median
of -0.30%. Patients were divided into tertiles, with HGI cut-off points
of ≤ -0.75% and ≥ 0.33%. We determined treatment effect on primary
outcome MACE (cardiovascular death, nonfatal myocardial infarction
or stroke), total mortality and hypoglycaemia by Cox proportional
hazard regression.
Results: Compared to low and intermediate, the high HGI subgroup
consisted of more non-Caucasians, and patients in this group were
significantly younger, had a longer duration of diabetes and used more
often insulin (P < 0.001). Baseline retinopathy occurred significantly
more often in the high HGI subgroup (P < 0.001). There was no
interaction between HGI and treatment with aleglitazar on MACE
(P = 0.97), with equal effect in the high (HR 0.99; 95% CI 0.76-
1.1.28, P = 0.92), intermediate (HR 0.94; 95% CI 0.71-1.24; P =
0.66) and low subgroup (HR 0.96; 95% CI 0.73-1.27, P = 0.79).
Treatment with aleglitazar had no effect on the risk for total mortality
(HR 1.08; 95% CI 0.84-1.38, P = 0.55). This result did not differ per
subgroup (P = 0.68). Use of aleglitazar was associated with
hypoglycaemia in all subgroups (overall HR 1.69; 95% CI 1.48-
1.94, P < 0.001). Hypoglycaemia occurred less often in the low HGI
subgroup as compared to the intermediate subgroup (11% vs. 14%,
unadjusted HR 0.77; 95% CI 0.65-0.91, P= 0.002) and high subgroup
(11% vs. 17%, unadjusted HR 0.62; 95% CI 0.50-0.75, P < 0.001).
However, this difference disappeared after adjustment, in particular
for duration of diabetes, insulin and sulfonylurea use.
Conclusion: The effect of aleglitazar on MACE, total mortality and
hypoglycaemia did not differ between HGI subgroups.
Disclosure:S.C.J. van Steen: None.

1143
The effect of continuous subcutaneous insulin infusion treatment on
lipid monitoring in type 1 diabetes patients: one-year follow up
K. Chantziara, A. Papachristou, S. Koutroumpi, G. Ioannidis, B.
Vlassopoulou, S. Tsagarakis;
Evangelismos Hospital, Athens, Greece.

Background and aims: Type 1 Diabetes Mellitus (T1DM) is a chronic
disease that affects blood glucose levels. Patients should be assessed for
atherosclerotic cardiovascular disease (ASCVD) risk factors, including
dyslipidemia. Quantitative lipid abnormalities are observed in patients
with poorly controlled T1DM (increased triglyceride and LDL levels).
Patients with optimally controlled T1DM show normal or slightly de-
creased triglycerides and LDL levels and sometimes increased HDL
levels. Several studies have shown that patients with higher HbA1c had
much more lipid quantitative disorders than patients with optimal HbA1c
control. Continuous Subcutaneous Insulin Infusion (CSII) is often used in
order to improve the glycemic control of diabetic patients. The aim of this
study was to investigate the outcome of CSII in monitoring total choles-
terol, HDL, LDL and triglycerides in antilipidemic-naive T1DM patients.
Materials and methods: A retrospective cohort including 250 T1DM
patients treated with CSII who were followed in the Diabetes Center of
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our Department between 2008 and 2015. None of the patients had
received treatment with an antilipidemic agent. Paired samples T-test
was used to calculate total cholesterol, HDL, LDL and triglyceride
levels, as well as HbA1c before the initiation of CSII treatment
(baseline) vs. at one-year follow up. Statistical significance was de-
fined when p<0.05.
Results: The patients’ age ranged from 20 to 69 years old; diabetes
duration since diagnosis ranged from 4 to 49 years. The mean body
weight (BW) was not significantly different at baseline (mean BW
72,66±14,74 kg) vs. one year after the initiation of CSII (mean BW
73,71±15,47 kg). At baseline, the mean total cholesterol value was
186,96±37,86 mg/dl, mean HDL 58,50±21,75 mg/dl, mean LDL
120,29±30,99 mg/dl and mean triglycerides 96,05±50,90 mg/dl. At
one-year follow up, mean total cholesterol value was 186,80±36,20
mg/dl, mean HDL 63,34±17,57 mg/dl, mean LDL 114,61±32,28 mg/
dl and mean triglycerides 85,37±42,62 mg/dl. No statistically signifi-
cant reduction was found in total cholesterol, LDL and triglyceride
levels and there was a trend of increasing HDL after one year of CSII
treatment (Table 1). The mean HbA1c was 8,33±2,03% at baseline vs.
7,49±1,38% at one-year follow up, indicating a significant improve-
ment in the patients’ glycemic control (p<0,01).
Conclusion: Our study included 250 T1DM patients who were
started on CSII treatment, resulting in a significant reduction in
HbA1c. One year after CSII initiation, no improvement was demon-
strated in the lipid profile of these T1DM patients. Further studies
are needed to evaluate the effect of CSII administration on lipopro-
tein metabolism.

Disclosure:K. Chantziara: None.

1144
Estimation of cardiovascular risk in diabetes
E.A. Ermakova;
Russian Medical Academy of Postgraduate Medical Education, Moscow,
Russian Federation.

Background and aims: To evaluate the effect of glycemic parameters in
patients with type 2 diabetes and coronary heart disease on cardiovascular
system.
Materials and methods: The study involved 85 patients with type 2
diabetes aged 43 to 79 years in conjunction with coronary heart
disease and a hypertensive disease. All patients underwent simulta-
neous monitoring of blood glucose levels and the cardiovascular
system. Blood glucose monitoring is carried out for 1-3 days this
used CGMS (Continuous Glucose Monitoring System) device. At
the same time conducted monitoring of the cardiovascular system
using monitors Holter ECG and blood pressure dayly monitoring .
Holter monitoring is carried out for 1 day.

Results: In assessing the impact of daily glycemia on the occurrence of
ventricular arrhythmias it has been shown that an increase in hypoglyce-
mia and glycemic variability increases the risk of arrhythmia. We had
found a significant association between the frequency of ventricular ar-
rhythmias and hypoglycemia index (r = 0,38 p = 0,03). Was found direct
significant correlation between SD (r = 0,53, p = 0,05) , mean amplitude
of glycemic fluctuations MAGE (r = 0,52, p = 0,02) and number of PVCs
(ventricular arrhythmias). In assessing the impact of short-term fluctua-
tions of glycemia on heart rate variability it has been found that the effect
depends from the average blood glucose level , on which drop occurs.
When blood glucose less than 10 mmol % l was detected increase para-
sympathetic component and heart rate reduction. Can talk about the for-
mation of mechanisms that protect against the fall of heart rate variability,
and, respectively, and the occurrence of arrhythmias in reply the drop
glucose when normoglycemia. While when more than 15 mmol% l found
increase in heart rate in response to increasing glucose fluctuation ampli-
tude with decrease of the parasympathetic component, (r = -0,71, p =
0,01). When analyzing the effect glycemic parameter on the myocardial
ischemia, it was revealed that the only chronic glucose toxicity affects the
occurrence of ischemia. In patients with episodes of ischemia had signif-
icantly higher glycated hemoglobin 7.88 ± 2,15 (in patients without is-
chemia) versus 8,79 ± 2,11 ( in patients with ischemia) (p = 0,006). While
the average level of blood glucose, glycemic variability indices, the index
of hypoglycemia, ie diurnal glycemic indices, did not affect the incidence
and duration of ischemia.
Conclusion: 1. Found glycemic thresholds (less than 4.2 mmol / l and
above 15 mmol / l), under which increases the likelihood of developing
cardiac arrhythmias that need to be considered when determining the
target values of glycemia from the position of the stratification of sudden
cardiac death risk in patients with diabetes type 2 diabetes and coronary
heart disease. 2. High glycemic variability (MAGEmore than 5mmol / L)
is associated with an increased risk of dangerous ventricular arrhythmias.
3. It was confirmed that the predictors of myocardial ischemia are the
level of glycosylated hemoglobin, increased systolic blood pressure, high
pulse pressure, violation of circadian blood pressure profile
Disclosure:E.A. Ermakova: None.
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1145
Gender differences in insulin resistance during adolescence: a longi-
tudinal study (EarlyBird)
S.C. Jeffery1,2, J. Hosking1, A.N. Jeffery1, M.J. Murphy3, L.D. Voss1,
T.J. Wilkin4, J. Pinkney1;
1Plymouth University Peninsula Schools of Medicine and Dentistry,
2Faculty of Medical Sciences, Newcastle University Medical School,
Newcastle upon Tyne, 3Ninewells Hospital and Medical School,
Dundee, 4Exeter University Medical School, UK.

Background and aims: The risk of type 2 diabetes is increasing signif-
icantly in teenage girls and this may be explained by their greater insulin
resistance (IR). Cross-sectional studies reveal that IR is higher in pre-
pubertal girls than boys, although adult males have higher IR and diabetes
risk. Longitudinal studies into this gender difference (GD) are scarce. Our
hypothesis was that the intrinsic gender difference in IR would persist
from childhood through adolescence.
Materials and methods: Longitudinal cohort of 292 children (147 boys)
studied annually from 9-16y (EarlyBird Study). Measures: IR
(Homeostasis model assessment-2), % body fat (dual energy x-ray ab-
sorptiometry), pubertal stage (age at peak height velocity; APHV), phys-
ical activity (accelerometry). Cross-sectional univariate analyses and
multi-level modelling were used to establish influence of covariates and
age-related trends in IR.
Results: Unadjusted age-related trends in IR are shown in Fig 1a. Girls
were 21-63% more insulin resistant than boys between 9 and 15y (mean
IR in boys ranged from 0.51 (CI 0.47-0.57) to 0.89 (0.81-0.98), girls from
0.73 (0.66-0.80) to 1.33 (1.20-1.47), p<0.005). At 16y the GD was not
significant (boys 0.56 (0.49-0.64), girls 0.60 (0.53-0.69), p=0.45). Girls
had greater % fat than boys at each age (p<0.001) and earlier APHV
(11.6y v 13.3y, p<0.001) while the boys were significantly more active
than girls throughout (p<0.001). Adjusting for each covariate separately
attenuated the GD in IR significantly, with% fat having the greatest effect.
In the final model (Fig 1b), adjusted for all covariates, there was no
significant GD in IR from 9-15y: IR boys ranged from 0.65 (0.57-0.74)
to 1.04 (0.91-1.18) and girls from 0.66 (0.59-0.75) to 1.01 (0.89-1.15),
p>0.07). At 16y, boys were 30% more insulin resistant than girls (boys
0.63 (0.56-0.72), girls 0.44 (0.38-0.51), p=0.001).
Conclusion: The adolescent gender difference in IR is predominantly
explained by adiposity, with smaller effects of pubertal timing and activ-
ity, thus we reject our hypothesis. A divergence occurred around the age
of 16 years whenmales becamemore insulin resistant than females. These
findings may explain the changing female to male predisposition to type 2
diabetes between childhood and adulthood.

Supported by: Nestle Institute of Health Sciences, Bright Future Trust
Disclosure:S.C. Jeffery: None.

1146
Wrist circumference is associated with left ventricular dysfunction in
obese children
S. Zampetti1, G. Campagna1, M. Capizzi1, C. Moretti1, F. Lucantoni1, G.
Leto1, C. Chiesa2, L. Pacifico3, R. Buzzetti1;
1Experimental Medicine, Sapienza, University of Rome, 2National
Research Counci, Institute of Translational Pharmacology, 3Policlinico
Umberto I Hospital, Sapienza, University of Rome, Rome, Italy.

Background and aims: In an attempt to identify an easy-to-detect clin-
ical marker of insulin resistance in obese children we have previously
demonstrated, by Nuclear Magnetic Resonance Imaging, an association
between the circumference of the wrist, in particular its bone component,
and insulin levels and homeostasis model assessment of insulin resistance.
In the light of evidence that insulin resistance in childhood is associated
with increased left ventricular mass, the aim of the present study was to
assess the association of the wrist circumference with structural and func-
tional changes of the left ventricle parameters in a population of obese
children and adolescents.
Materials and methods: One hundred and six (55 male and 51 female,
mean age 9.8±2.9 years) obese children and adolescents were consecutive-
ly enrolled. In all subjects body weight, height, wrist circumference, waist
circumference and BMIz-score, fasting glucose, fasting insulin and lipid
profiles were evaluated at entry. All subjects underwent echocardiographic
assessment and the following parameters were evaluated: LV dimension at
end diastole (LVDd) and systole (LVDs), LV posterior wall thickness at
end diastole (LVPWd), and systole (LVPWs), interventricular septal thick-
ness at end diastole (IVSd),and systole (IVSs) and epicardial adipose tissue
(EAT). LVejection fraction (LVEF), LV fractional shortening (LVFS) and
LV mass were obtained according to the American Society of
Echocardiography. Regarding LV function were evaluated: early (E) and
late (A) mitral velocity; E-to-A ratio. TDI echocardiography of the septal
and lateral mitral anulus was used to measure the early (e') and late (a')
anular diastolic and systolic (s') tissue velocities. E-to-e' and e'-to-a' ratios
were also calculated. Statistical analysis was performed using SAS v.9.4.
Results: Wrist circumference correlated with all parameters of left ven-
tricular dimensions (LVDd, LVPWd, IVSd, LVDs, LVPWs and IVSs),
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LV mass and EAT (p<0.0001 for all comparisons). The strongest correla-
tions were observed between wrist circumference and LVDd and LVDs
(r=0.73 and r=0.68 respectively). Regarding LV function, we did not
observe any statistical significant correlations except for an inversely
correlation between wrist circumference and E peak (r=-0.26, p<0.01).
Results of the multivariate regression analysis adjusted for gender and
tanner stage, using left ventricular dimensions as the dependent variables,
showed that wrist circumference explained 40% of the variance of LV
mass, 53% of LVDd and 45% of LVDs (p<0.001 for all variables)
Moreover, wrist circumference was also a significant contributor to the
variance of EAT (beta=0.07 ± 0.02, p<0.0001) explaining the 16% of its
variance. In relation to parameters of LV function, we observed that the
only significant association was between wrist circumference and early E
peak. In particular wrist circumference explained the 7% of the variance
of E peak and showed an inverse association (beta=- 3.08 ± 1.28, p=0.02).
Conclusion: The results of the present study suggest that wrist circum-
ference could be used as a marker of cardiovascular risk in obese children
and adolescents, opening new perspectives in the prediction of cardiovas-
cular diseases.
Disclosure:S. Zampetti: None.

1147
Type 2 diabetes in adolescents with positive specific autoantibodies
A.O. Emelyanov, I.A. Eremina, T.L. Kuraeva, E.V. Titovich, V.A.
Peterkova, I.I. Dedov;
The Institute of Pediatric Endocrinology, Endocrinology Research Center,
Moscow, Russian Federation.

Background and aims: To study autoimmunity in adolescents with DM,
clinically interpreted as T2D.
Materials and methods: We examined 80 adolescents with T2D,
diagnosed on basis of glycemia according to WHO criteria of DM,
presence of hyperinsulinemia and insulin resistance (IR) and/or ab-
sence of insulin requirement three years and more. Our patient was
divided in two groups, with positive and negative antibodies. The
control group is 23 adolescents with T1D, comparable on age and
severity of obesity. The duration of observation for patients is 3
years. The control group in the study of HLA-DRB1, DQ genes is
599 children with T1D.The antibodies to ICA, IAA, GAD, IA2
measured. The secretion of C-peptide assessed on standard carbohy-
drate breakfast test (50 g. of carbohydrate).
Results: The positive antibodies detected in 15.2% of T2D patients: ICA
in 9.1%, IAA in 6.1%, GAD and IA2 were negative. The antibodies titer
was low, below 20 U/ml. Among patients with T1D detected all type of
antibodies (21.7%, 21.7%, 39.1%, 56.5% respectively). The HbA1c level
during diabetes manifestation did not differ for patients with T2D, how-
ever, in “AT-“ group was significantly lower, than for patients with T1D.
The high risk HLA frequency for T1D was significantly higher in “AT+
”group in comparison with “AT-“ and comparable with frequency for
T1D. The high risk HLA genotypes for children with T2D detected sig-
nificantly rarely than for T1D. The C-peptide secretion in “AT+” group
was middle between secretions in “AT-“ and T1D groups. In three years,
the “AT+” group had not decrease of secretion in comparison with T1D.
Conversely, C-peptide secretion in “AT+” increased significantly and did
not differ from “AT-“ group. The therapeutic tactics in two groups of T2D
was similar, only one patient in “AT+” group with duration of disease
more 3 years received insulin, whereas in T1D groups it received all
patients.
Conclusion: The good C-peptide secretion and absence of insulin re-
quirement in 3 years after DMmanifestation, absence of specific antibod-
ies in “AT+” group, allow to interpret it as T2D. However, high risk
occurrence of high risk HLA for T1D manifestation and relatively small
duration of follow-up does not allow to exclude the latent autoimmune
diabetes of young (LADY).
Disclosure:A.O. Emelyanov: None.

1148
Impact of autoantibody values on severity of type 1 diabetes manifes-
tation in children
L.V. Navasardyan;
Endocrinology, Yerevan State Medical University after M. Heratsi,
Armenia.

Background and aims: It is known that autoantibodies against pancre-
atic beta cells are destructing factors leading to insulin insufficiency and
clinical manifestation of type 1 diabetes mellitus (DM). Their values are
informative in making diagnosis of type 1 DM and evaluating the
autoagressive attacking process. Though, there is no evidence to assume
that these antibodies predict the severity of the clinical manifestation. The
aim of this work is to reveal the potential impact of antibodies absolute
values on severity of clinical manifestation of type 1 DM.
Materials and methods: 60 children with the clinical manifestation of
type 1DMaged from 2 to 19 years were included in the investigation with
average age of 6,31 years, male/female ratio was 34/26. Clinical exami-
nation and anti-GAD, anti-IA, and anti-ICA autoantibodies, C-peptide,
ketone bodies, HbA1c levels were evaluated. Statistical analyzes were
performed to determine the significance of findings. In all cases null
hypothesis was rejected if p<0.05.
Results: 15% of examined patients had normal C-peptide and high levels of
HbA1c and antibodies. No any correlation has been found between absolute
levels of antibodies and C-peptide (r<0.02), as well as between antibodies
and BMI absolute values (r<0.03). 86.7% of patients had been admitted with
severe clinical features and ketoacidosis, 94,2% from which were
precomatose or comatose in different grades of unconsciousness.
Interestingly 95,9% (N=47) of precomatose and comatose patients found
to have thirtyfold higher levels of antibodies versus to 4,1% with slightly
increased antibodies (p<0.05). Ketoacidosis was positively associated with
highly increased titters antibodies levels (p<0.05) without sex predominance.
Conclusion:Highly increased (>thirtyfold) anti-beta-cell antibodies’ titters
are connected with severity of clinical manifestation of type 1 DM and are
mostly associated with ketoacidotic precoma and coma.We assume that as
highly are increased anti-beta-cell antibodies, as aggressive the destruction
process and as severe the clinical features of type 1 DM manifestation in
children. Further investigations should be done to evaluate the relationships
between antibodies’ levels at the manifestation of type 1 DM and severity
and lability of its duration, and later complications.
Disclosure:L.V. Navasardyan: None.

1149
Preliminary observations of gastric emptying in diabetic ketoacidosis
L.K. Phillips1,2, C. Marathe1, L. Trahair1, M.J. Bound1, S. Hatzinikolas1,
L.E. Mignone1,2, A.M. Deane3, C.K. Rayner1, K.L. Jones1, M.
Horowitz1,2;
1University of Adelaide, 2Endocrine and Metabolic Unit, Royal Adelaide
Hospital, 3Discipline of Acute Care Medicine, University of Adelaide,
Australia.

Background and aims: Diabetic ketoacidosis (DKA) is frequently asso-
ciated with upper gastrointestinal symptoms, including anorexia, nausea
and vomiting. Although marked gastric stasis has been reported anecdot-
ally, gastric emptying in the acute phase of DKA has not been formally
studied. However, the assumption that gastric emptying is often markedly
delayed in patients with DKA, even in the absence of prominent gastro-
intestinal symptoms, has led to a conservative approach to the introduc-
tion of oral intake in this patient group. Our study, which employed the
‘gold standard’ technique of scintigraphy to quantify gastric emptying,
was designed to determine: 1) whether gastric emptying is delayed in the
acute recovery phase of DKA and 2) whether any abnormalities in gastric
emptying during the acute phase are reversible.
Materials and methods: Patients with type 1 diabetes presenting with
DKAwere eligible. Those with a past history of significant gastrointestinal
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disease, or a requirement for medication known to affect gastrointestinal
function, were excluded. DKAwas managed according to a standard hos-
pital protocol and antiemetics were not administered within 5 half-lives of
the first gastric emptying measurement. Thus far 5 patients with T1DM [3
male; age 29 (12) years; body mass index 23 (3) kg/m2; HbA1c 11.3 (1.9)
%; duration of diabetes 10 (11) years] have been studied on two occasions.
The initial gastric emptying measurement was performed when oral intake
was deemed to be clinically appropriate by the treating endocrinologist; the
second measurement was performed following discharge [16 (21) days]
when the patient was clinically well. Gastric emptying (scintigraphy) and
blood glucose were monitored for 2 hours following ingestion of a
standardised meal: 100-g ground beef (270 kcal, 25 g protein, 21 g fat)
labelled with 20 MBq 99mTc-sulfur colloid, followed by 150 ml of 10%
dextrose labelled with 7 MBq 67Ga-EDTA. Solid (% intragastric retention
at 100 min, T100) and liquid (50% emptying time, T50) gastric emptying
were determined, and compared to an established control range (T100: 6-
61%; T50: 4-31 min). Data are presented as median (interquartile range).
Results: In the acute setting, solid gastric emptying (T100) was delayed in
one patient, while liquid gastric emptying (T50) was delayed in three. In
all cases the magnitude of the delay in gastric emptying was modest. In
the follow up study, the rate of solid gastric emptying was normal in all
patients, while liquid gastric emptying remained delayed in those patients
in whom liquid emptying was delayed at baseline. Solid and liquid gastric
emptying tended to be slower at the initial visit (solid T100: 47 (20) vs. 38
(33) %; P=0.27; liquid T50: 37 (25) min vs. 35 (15), P=0.28). There was
no difference in baseline blood glucose concentrations or incremental area
under the glucose curve (iAUC 0-120 min) across study days (9.6 (0.3)
mmol/L vs. 6.5 (3.9) mmol/L; P=0.11; 166.5 (387.8) mmol/L*min vs.
280.5 (474) mmol/L*min; P=0.50).
Conclusion: In a small cohort of type 1 patients, gastric emptying of
solids and liquids was not markedly delayed in the acute recovery phase
of DKA, nor was there significant change in gastric emptying on follow-
up when patients were clinically well.
Disclosure:L.K. Phillips: None.

1150
DKA at diagnosis of type 1 diabetes predicts poor long-term
glycaemic control
A. Rewers, B. Wang, M. Rewers, L.M. Duca;
Pediatrics, University of Colorado, Aurora, USA.

Background and aims: The diagnosis of type 1 diabetes in children is
often associated with diabetic ketoacidosis (DKA). We tested the hypoth-
esis that DKA at diagnosis is an independent predictor of poor glycemic
control later in the course of the disease.
Materials and methods:A cohort of 3439 Colorado residents diagnosed
with type 1 diabetes before the age of 18 years, between 1998-2012, was
followed at the Barbara Davis Center for Childhood Diabetes for up to 15
years. Of those, 39% had DKA at diagnosis. DKAwas further classified
as severe (pH <7.10 or bicarbonate <5mEq/L) or moderate/mild (pH 7.10-
7.29 or bicarbonate 5-14mEq/L). HbA1c was measured using the DCA
2000 Analyzer at each visit (3.6/y, on average; median 19 times/patient).
Individual average HbA1c was calculated annually, starting 60 days after
diagnosis. The effect of DKA on long-term HbA1c was analyzed in an
adjusted linear mixed model (Figure).
Results: Long-term HbA1c was significantly higher in children diag-
nosed in DKA, especially those in severe DKA (p<0.0001 for the inter-
action). The difference in HbA1c between the DKA versus no-DKA
groups appeared to increase over time, from initially 0.3% to 0.9% at 15
years of follow-up.
Conclusion: DKA at diagnosis of type 1 diabetes in children predicts
chronic worse glycemic control, independent of demographic factors,
insulin pump treatment and access to diabetes care.

Disclosure:A. Rewers: None.
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The gestational diabetes placental pericyte: unique angiogenic profile
from South India
R. Samuel1, C. Premkumar1, S. Rajendran1, K. Ramanathan2, S.J.
Benjamin3, M.S. Seshadri4, J.E. Mathews3;
1Centre for Stem Cell Research, 2Department of Biostatistics,
3Department of Obstetrics and Gynecology, Unit V, Christian Medical
College, Vellore, 4Department of Endocrinology, Thirumalai Mission
Hospital, Ranipet, India.

Background and aims: The role of the Placental pericyte in maintaining
structural stability of foetal blood vessels is poorly understood in healthy
and diabetic patients. In India 20-70% of Gestational Diabetes Mellitus
mothers and new borns develop Type 2 Diabetes. The aims of the study
was to 1. Phenotypically characterise the hitherto unknown healthy pla-
cental and GDM pericyte and 2. evaluate whether an angiogenic response
of blood vessels in GDM placentas is responsible for abnormal function
of blood vessels in vivo.
Materials and methods: 15 cases each of healthy and GDM placentas
from cohorts from South India were included in this study. We have
optimized protocols for the isolation, characterization and expansion of
foetal placental EPCs and pericytes cultured from the placental disc and
umbilical cord blood. Placental samples were subjected to histological
examination, including immunohistochemistry, transmission electron mi-
croscopy, gene expression and in vivo transplantation into CB17/Icr-
Prkdcscid/IcrIcoCrl Severe Combined Immune Deficient (SCID) mice.
Results: A distinctive "GDM placental pericyte phenotype" has been
noted in South Indian placentas that is CD146 positive, Desmin positive,
Alpha Smooth Muscle Actin positive, NG2 negative and PDGFR-Beta
negative. Up regulation of angiogenic marker profiles (VEGF-1, VEGF
Receptor 1, VEGF Receptor 2, , Angpt1 and 2, CXCR4, SDF-1 Alpha,
HIF-1 Alpha) reveal abnormalities of blood vessels of GDM vascular
progenitor cells (p ≤ 0.001). Paradoxically, while the histological lesions
in GDM showed marked angiogenic response such as chorangiosis and
increased capillary diameter of blood vessels in the GDMvasculature (p ≤
0.001; in vitro and in vivo, the angiogenic response is muted. We have
demonstrated by transmission electron microscopy that the placental
pericyte in GDM shows pericyte ghosts, increased microvessel density
and thickening of capillary basement membranes reminiscent of adult
Type 2 Proliferative Diabetic Retinopathy that was not seen in healthy
placentas (p ≤ 0.001). Endothelial cell irregularity was noted in 76%
GDM vs. 10.4% healthy placentas (p ≤ 0.001). Pre pregnancy BMI,
placental size, sex of the baby and HbA1C did not infuence the findings.
Non-Parametric, Mann Whitney was done.
Conclusion: PDGFR-Beta negative placental pericytes in vivo in GDM
are leaky and non- functional.Despite several animal models of disease to
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study T2D, none of them consistently reproduce adult human Type 2
proliferative retinopathy. We have detected a striking resemblance of pla-
cental foetal vascular progenitor cells exposed to short duration hypergly-
cemia from GDM in a cohort from South India that resembles adult Type
2 proliferative diabetic retinal cells. This could point to the role of the
intrauterine environment influencing the development of Type 2 Diabetic
microvascular disease in adult hood. Targeting molecules such as the
PDGFR-Beta or Angpt 1 and 2 pathways might help our understanding
of abnormal blood vessel flow in GDMplacental vasculature, and in adult
T2 Diabetic retinopathy.
Supported by: DBT, DST, ICMR, RSSDI, EFSD/Sanofi
Disclosure:R. Samuel: None.
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1152
Are recommended goals for secondary prevention of myocardial in-
farction or stroke achieved in real life? A German/Austrian DPV
analysis of 29,325 patients with type 2 diabetes
B. Bohn1,2, N. Prinz1,2, C. Schöfl3, V. Zimmer4,5, M. Hummel6, N.
Heise7, E. Siegel8, W. Karges9, M. Riedl10, R.W. Holl1,2, DPV-initiative;
1Institute of Epidemiology and Medical Biometry, ZIBMT, University
Ulm, 2German Center for Diabetes Research (DZD), Munich-
Neuherberg, 3Division of Endocrinology and Diabetes, Department of
Medicine I, University Hospital Erlangen, Friedrich-Alexander-
University, Erlangen-Nuremberg, 4Department for Internal Medicine,
Protestant Hospital Zweibrücken, 5Department of Medicine II, Saarland
University Medical Center, Homburg, 6Specialized Diabetes Practice
Rosenheim & Institute of Diabetes Research, Helmholtz Center
Munich, 7Alb Fils Kliniken, Helfenstein Clinic, Geislingen,
8Department of Internal Medicine, St. Josefs Hospital, Heidelberg,
9Division of Endocrinology and Diabetes, RWTH Aachen University,
Germany, 10Division of Endocrinology and Metabolism, Department of
Internal Medicine III, Medical University of Vienna, Vienna, Austria.

Background and aims: Studies investigating adherence to current sec-
ondary prevention guidelines of myocardial infarction (MI), or stroke in
the high-risk group of subjects with type 2 diabetes (T2D) are lacking.We
therefore analyzed whether medical care is in accordance with guideline
recommendations for secondary prevention of MI or stroke in T2D sub-
jects from Germany and Austria.
Materials and methods: 29,325 patients (≥20 years of age) with T2D
and MI, or stroke, documented between the years 2006 and 2015 were
selected from the “Diabetes-Patienten-Verlaufsdokumentation” (DPV)
database. According to national guidelines, we analyzed in patients with
MI: HbA1C (<7.5%), blood pressure (<130/80mmHg), LDL-cholesterol
(<100mg/dl), body mass index (BMI) (<27kg/m2), medical treatment
(inhibitors of platelet aggregation (IPA), statins, beta blockers, ACE in-
hibitors, and any type of antihypertensives), smoking (yes/no), and phys-
ical activity (yes/no). In patients with stroke, we analyzed HbA1C
(<7.5%), blood pressure (systolic 120-<140mmHg / diastolic 70-
<90mmHg), LDL-cholesterol (<100mg/dl), medical treatment (IPA,
statins, ACE inhibitors, and any type of antihypertensives), smoking
(yes/no), and physical activity (yes/no).
Results: HbA1C <7.5% was achieved in 64.9% (MI), and in 61.1%
(stroke) of patients. LDL <100mg/dl was documented in 56.2% (MI),
and in 42.2% (stroke). Non-smoking was reported in 92.0% (MI), and in
93.1% (stroke), physical activity in 9.6% (MI), and 5.5% (stroke). Target
values of blood pressure were reached in 67.0% (MI), and in 89.9%
(stroke). IPA was prescribed in 50.7% (MI), and 31.7% (stroke). 57.0%
(MI), and 40.1% (stroke) used statins, 65.1% (MI), and 65.8% (stroke)
used any type of antihypertensives, and ACE inhibitors were prescribed in
49.7% (MI), and 41.3% (stroke). BMI <27kg/m2 was documented in
32.0%, and the use of beta blockers in 59.5% of the subjects with MI.
Conclusion: Medication and lifestyle changes according to guideline
recommendations for secondary prevention in subjects with T2D who
already experienced MI or stroke are suboptimal. This analysis also con-
firms the need to improve secondary prevention of CVD risk factors.
There remains great potential to reduce the risk of repeatedmacrovascular
events and premature death, as well as to increase patients’ quality of life.
Supported by: EFSD supported by AstraZeneca; BMBF
Disclosure:B. Bohn: None.
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1153
High glycated haemoglobin level is associated with increased risk for
recurrence of ischaemic non-cardioembolic stroke in diabetic patients
A. Bourdakis1,2, S. Papadatos2, C. Dalampira2, K. Kalantzis2;
1Internal Medicine Diabetes, Metabolism and Lipid Unit, University of
Thessaly, 2Internal Medicine Diabetes, Metabolism Lipid Unit, Trikala
General Hospital, Trikala, Greece.

Background and aims: Stroke is expected to be the second more fre-
quent cause of mortality worldwide by 2020, while the prevalence of
diabetes for all age-groups worldwide is estimated to be 4.4% in 2030.
Clinical and experimental evidence suggest that both diabetes and insulin
resistance cause a combination of endothelial dysfunctions, which may
diminish the anti-atherogenic role of the vascular endothelium. The role of
chronic hyperglycemia in the development of diabetic microvascular
complications and in neuropathy has been clearly established. However,
the biochemical or cellular links between elevated blood glucose levels,
and the vascular lesions remain incompletely understood. Glycated he-
moglobin (HbA1c) level reflects the mean glucose control range for the
previous 2 to 3 months in patients with or without diabetes mellitus.
HbA1c level is widely recommended as the therapeutic guideline for
the prevention of cardiovascular complications in patients with diabetes.
Materials and methods: 125 patients (65 men and 60 women) who
suffered from a first-ever ischemic non-embolic stroke were included in
the study. The diagnosis of stroke was set either clinically and /or had
proper imaging findings. They were all under medical supervision in our
Lipid, Diabetes and Metabolism Unit every three months for at least two
years. Patients with Atrial Fibrillation, Coronary Artery Disease, Heart
Failure (NYHA>3) and smokers were excluded. BMI, Glycated
Hemoglubin, Total Cholesterol, LDL and Triglycerides were regularly
tested and interventions were made accordingly. There was no interven-
tion in the patients’ anti-coagulant therapy. Subjects were divided into 4
groups according to the quartiles of HbA1c level for the assessment of
risk for ischemic stroke: 1st quartile, HbA1c≤5.3%; 2nd quartile,
5.3<HbA1c≤5.6%; 3rd quartile, 5.66.0%. Finally, we checked who of
these patients had a second event in a two-year period after the first one.
Results: Among the diabetic men, 82.9% had high LDL, 51.4% had high
TG and only 14% had a normal BMI. After two years of therapy 79.4%
achieved the LDL goal, 95.2% the TG goal, 40% had desirable HBA1c,
yet 22.9% increased their BMI. Among the diabetic women, 90% had high
LDL, 30% had high TG and only 6.7% had a normal BMI. After two years
of therapy 81% achieved the LDL goal, 100% the TG goal, 32.3% had
desirable HBA1c, yet 19.7% increased their BMI. 14.4% of the patients
(15.3% of men and 13.3% of women) had already had a second cerebral
event by the end of the two-year period of supervision. Statistically it
seems that patients with HbA1c>6.0% have a really increased risk of
recurrence of ischemic stroke compared to those with HbA1c≤5.3%.
Conclusion:Diabetes has been clearly established as a risk factor for first
stroke but not as one for recurrent stroke. Yet there is evidence that it may
be a predictor for stroke recurrence. Thus, additional studies should be
performed.
Disclosure:A. Bourdakis: None.

1154
High overall cardiovascular risk and mortality in patients with atrial
fibrillation suffering from diabetes: a nationwide report
S. Karayiannides1,2, P. Lundman1,3, L. Friberg1,3, A. Norhammar4,5;
1Department of Clinical Sciences, Karolinska Institute, 2Department of
Internal Medicine, 3Department of Cardiology, Danderyd Hospital,
4Department of Medicine, Karolinska Institute, 5Capio S:t Görans
Hospital, Stockholm, Sweden.

Background and aims: People with diabetes are at increased risk for
cardiovascular disease. The prognostic implications of diabetes in patients
with atrial fibrillation, beyond stroke, are not previously studied from a

nationwide perspective. We aimed to describe mortality and morbidity pat-
terns of patients with atrial fibrillation with and without diabetes in Sweden.
Materials and methods: Information on mortality, disease and pharma-
cological therapy were extracted from the Swedish Prescribed Drug
Register, Cause of Death Register, and Swedish National Patient
Register (NPR). All 326 832 persons with a diagnosis of atrial fibrillation
between January 1, 2006 and December 31, 2012, who survived for at
least 30 days, were followed for mortality and combined event (first of
mortality, heart failure, ischemic stroke or myocardial infarction) until 31
December 2013. Patients ≤20 years old and those with valvular atrial
fibrillation were excluded. Hazard ratios were calculated using a Cox
proportional hazard regression model adjusting for comorbidities, medi-
cation and socioeconomic factors.
Results:Diabetes was present in 17.7% (n=57 953).Mean follow up time
was 3.7 years (0.9 to 8 years or ≈1 200 000 person-years). The most
frequent events were mortality (48.8% vs. 36.4%; p<0.001), heart failure
(21.4% vs. 13.1%; p<0.001), ischemic stroke (8.2 vs. 6.8%; p<0.001),
myocardial infarction (7.3 vs. 4.3%; p<0.001) and any bleeding (6.3 vs.
5.2%; p<0.001) in those with and without diabetes, respectively. Diabetes
predicted mortality (HR;95% CI; 1.28; 1.25-1.31, ages < 65 years
1.59;1.43-1.77), combined event (1.22;1.20-1.25, < 65 years 1.41;1.31-
1.53) and bleeding (1.12; 1.06-1.19). The standardized mortality ratio
compared to the general population for patients with atrial fibrillation
but without diabetes was 133% (95% CI; 131-135%) and for those with
atrial fibrillation and diabetes 206% (95% CI; 200-212%).
Conclusion: Patients with atrial fibrillation and diabetes have high event
rates for mortality and heart failure, with levels far exceeding event rates
for stroke. Diabetes is an especially strong risk factor at ages < 65 years.
Increased awareness of the overall cardiovascular risk in these patients
and improved treatment strategies are needed.

Supported by: Swedish Heart-Lung Foundation, Dept of Internal
Medicine Danderyd Hospital
Disclosure: S. Karayiannides: Grants; Grant from Swedish Heart and
Lung-foundation, R&D funding from Department of Internal Medicine,
Danderyd Hospital.

1155
Characteristics and cardiovascular complications of a large cohort of
adults diagnosed with type 2 diabetes < 45 years
B. Deconinck, C. Mathieu, K. Benhalima;
Department of Endocrinology, UZ Gasthuisberg, KU Leuven, Belgium.

Background and aims:We are confronted with an increasing prevalence
of type 2 diabetes (T2DM) in younger people. More research is necessary
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to better understand the natural history of T2DM in younger adults. Our
aim was to evaluate the characteristics, the microvascular -and cardiovas-
cular complications in a large Belgian cohort of adults diagnosed with
T2DM < 45 years.
Materials and methods: Retrospective analysis of the medical files of
the last visit of patients diagnosed with T2DM < 45 years attending our
university hospital between 01-01-2004 and 30-06-2015. Differences be-
tween men and women and between Caucasians and ethnic minorities
(EM) were analyzed with independent sample T test for continuous data
and with chi square tests for categorical data. Multivariable logistic re-
gression was used to adjust for confounders such as smoking, HbA1c,
BMI, LDL cholesterol, blood pressure, diabetes duration, age and
microalbuminuria.
Results:A cohort of 886 adults was identified with an age at diagnosis of
37.3±6.4 years, 44.1% were women and 12.1% were from an EM back-
ground. Age of patients at the last visit was 57.3 ±12.5 years with a
diabetes duration of 20.5±11.8 years, 32.4% were overweight and
56.8% were obese. Mean HbA1c was 7.3% ± 1.3 with 45.5% of patients
reaching a HbA1c target < 7.0% and 81.9% received insulin. Of all pa-
tients 49.9% was hypertensive and 34.1% did not reach the LDL choles-
terol target in primary or secondary prevention. Diabetic retinopathy was
present in 40.2% and microalbuminuria in 34.4% of patients. Of all pa-
tients 0.9% received carotid surgery, 6.9% received vascular surgery of
the lower limbs, 7.2% had a cerebrovascular accident (CVA) and 20.1%
had a myocardial infarction or cardiac surgery. Over a mean follow up of
8.4 ± 4.9 years, 2.6% of patients underwent a second surgery of the lower
limbs, 1.0% had a newCVA and 4.1% had a newmyocardial infarction or
cardiac intervention. Compared to women, men had a shorter diabetes
duration (19.3 ±11.0 vs. 22.0±12.7, p=0.001), a higher HbA1c
(7.3%±1.4 vs. 7.1%±1.2, p=0.021), lower rates of obesity (51.2% vs.
64.1%, p<0.0001), higher rates of hypertension (53.4% vs. 45.3%,
p=0.019), smoked more often(20.2% vs. 12.0%, p=0.001), had a lower
LDL-cholesterol (74.1mg/dl ±30.1 vs 81.7mg/dl ±31.2, p<0.0001) and
higher rates of microalbuminuria (40.6% vs. 26.2%, p=0.001). After ad-
justment for confounders, rates of myocardial infarction and cardiac sur-
gery remained significantly higher in men compared to women (24.3%
vs. 14.8%, p=0.010). Compared to Caucasians, EM patients were youn-
ger at diagnosis (35.4±6.8 years vs. 37.6±6.2 years, p=0.001), had a
shorter diabetes duration at last visit (15.8±10.6 years vs. 21.2±11.9 years,
p=0.002) and were less often obese (43.3% vs. 55.6%, p=0.007). After
adjustment for confounders, rates of myocardial infarction and cardiac
surgery were not significantly different between EM and Caucasians
(10.4% vs. 21.6%,p=0.960).
Conclusion: These data highlight the heavy toll a diagnosis of T2DM
<45 years brings with it. These individuals have high rates of microvas-
cular complications and cardiovascular events at a relatively young age.
In our population, men are at particularly high risk for myocardial
infarctions.
Disclosure:B. Deconinck: None.

1156
TSP-2 levels are higher in patients with type 2 diabetes, but do not
increase with severity of PAD
B. Zierfuss, C. Herz, C. Höbaus, F. Obendorf, R. Koppensteiner, G.H.
Schernthaner;
Medical University Vienna, Austria.

Background and aims: Atherosclerotic complications are a major con-
tributor to increased morbidity and mortality in diabetic patients. Yet,
underlying mechanisms on accelerated atherosclerotic lesion progression
in both macro- and microvascular complications cannot be solely ex-
plained by typical risk factors. Thrombospondin-2 (TSP2), as a member
of the thrombospondin family, has antiangiogenic effects. Experimental
bench and animal data linked increased TSP-2 to suppressed angiogenesis
in diabetic conditions. Translation to the clinical significance of these

findings is missing. The aim of this study is to evaluate latter described
effects in a cohort of patients with peripheral arterial disease (PAD) with
or without type 2 diabetes mellitus.
Materials and methods: 353 patients with PAD got enrolled at the out-
patient department of the Division of Angiology at General Hospital
Vienna. Blood was collected after an overnight fast, centrifuged and fro-
zen by -80°C until TSP2 (ng/ml) was measured by a magnetic bead assay
(Luminex, R&D Systems, Minneapolis, MN). PAD was diagnosed by
Fontaine classification, ABI measurement, which was performed by ex-
perienced personnel andOscillometry. A standarised OGTTwas addition-
ally performed. Exclusion criteria were as follows: Fontaine stage > II;
malignant disease, serum creatinine >3mg/dl and type 1 diabetes mellitus.
Type 2 Diabetes mellitus (T2DM; n=127) was diagnosed by fasting glu-
cose >126mg/dl, HbA1c >6.5%, glucose >200mg/dl after 2 hours or
antidiabetic treatment at study entry. Normal glucose tolerance (NGT;
n=47) was defined as fasting glucose <100mg/dl, HbA1c <5.7%, glucose
<140mg/dl after 2 hours. Patients with values in between were counted to
the prediabetes cohort (PRE; n=179). To enlighten difference between
patients with normal insulin sensitivity and patients with pathologic con-
ditions T2DM and PRE were consolidated to disturbed glucose tolerance
(DGT). Statistical analysis included Mann-Whitney-U test and binary
logistic regression analysis.
Results: Patients of the NGT cohort had significant lower median TSP2
values than those of the DGT cohort (296.29 (IQR: 217.46-409.27) vs.
372.85 (265.33-507.48); p=0.018) following Mann-Whitney-U analysis.
In contrast, TSP2 values were not different between patients with PAD
stage I vs. stage II (351.06 (253.53-473.10) vs. 379.13 (264.19-503.25);
p=0.261). Binary logistic regression was performed for NGT vs. DGT for
further evaluation of this association. The unadjusted Odds ratio (OR)was
1.47 (1.11-1.96) for every increase of 1 standard deviation (SD) of TSP2.
In a next step age and gender were added to the model and increased OR
for every increase of 1 SD to 1.52 (1.14-2.02). Further adjustment for
HDL-C, Triglycerides, BMI, systolic blood pressure and smoking habits
slightly decreased OR for every increase of 1 SD to 1.44 (1.08-1.93). OR
remained stable by 1.45 (1.07-1.95) in the last step after adjustment for
CRP and serum creatinine.
Conclusion: This study uncovers for the first time an association between
TSP2 and prevalent diabetic conditions in humans. This finding remained
stable after adjustment for several typical risk factors. Since TSP2 values
did not increase with severity of PAD, but with coexistence of DGT in a
PAD cohort, TSP2 could be a novel marker for augmented vascular com-
plications by inhibition of vessel formation in this major subgroup of
cardiovascular patients.
Disclosure:B. Zierfuss: None.

1157
Plasma levels of asymmetric dimethyl arginine and endothelial dys-
function in diabetic subjects with neuropathic foot ulcer
F.A. Kyrillos1, M.Y. Abdulaziz1, M.M. Motawea1, A.A. El-baiomy2,
T.A. Amer3, M.R. El-nahas1;
1Endocrinology, 2Clinical pathology, 3Diagnostic radiology, Mansoura
University, Egypt.

Background and aims: Asymmetric dimethyl arginine (p-ADMA) is an
amino acid that acts as an endogenous competitive inhibitor of Nitric
oxide synthase, leading to endothelial dysfunction (ED). The aim of this
study was to evaluate the relationship between p-ADMA level and ED in
diabetic subjects with neuropathic foot ulcer (NFU), and study the possi-
ble predictors of p-ADMA level.
Materials and methods: 80 diabetic subjects of matched age, sex and
BMI were included; 40 with NFU(G1), 20 with peripheral nerve dysfunc-
tion (PND) (G2) and 20 without PND (G3), plus 20 matched healthy
subjects (G4). Subjects with renal or hepatic impairment, ischemic heart
disease, smoking or using statins were excluded. Flow-mediated-dilatation
(FMD) of brachial artery and Carotid-intima-media-thickness (CIMT)

Diabetologia (2016) 59 (Suppl 1):S1–S581S552



were measured using high-resolution ultrasound to evaluate ED and sub-
clinical atherosclerosis, respectively. p-ADMA levels were assayed by
ELISA kits supplied by EAGLE-BIOSCIENCES, INC (Germany)
Results: G1&2 had a significantly lower FMD than G3&4 [-5.09(-22.5-
22.92), 4.67(-15-23.91) vs. 15.74(8.33-36.59) and 20.1(10.0-46.15) %,
respectively] (p< 0.001), and higher CIMT [0.9(0.6-1.5), 0.9(0.6-1.3)
vs. 0.6(0.5-0.8) and 0.7(0.5-0.9) cm, respectively] (p<0.001). However,
there was no significant change in p-ADMA between the study groups
[704.5(508-3611), 687(286-2863), 678(506-874), 642(383-797) ng/L, re-
spectively] (p=0.126). p-ADMA was positively correlated with diabetes
duration, systolic blood-pressure, serum total cholesterol, triglycerides
and CIMT (r=0.299, p=0.007, r=0.298, p=0.007, r=0.390, p< 0.001,
r=0.237, p=0.034, r=0.330, p=0.003, respectively), with no significant
correlation with FMD (r=-0.176, p=0.118). FMD was inversely and
strongly related to CIMT (r=-0.520, p<0.001). p-ADMA levels were sig-
nificantly higher in uncontrolled hypertensive patients in comparison to
controlled and normotensive subjects [717(286-3611) vs. 648(335-874)
and 686(526-857) ng/L, respectively] (p=0.026). Metformin users and
hypertensive subjects on ACEIs or ARBs had the lowest p-ADMA levels
than the non users (p<0.001, p=0.007, respectively).
Conclusion: The remarkable ED in diabetic subjects with NFU is unlike-
ly to be due to alteration in p-ADMA. Further studies are needed in order
to conclude a causal association between p-ADMA and ED in this group
of patients.
Disclosure:F.A. Kyrillos: None.

1158
Clinical neuropathy and proinsulin positivemononuclear cells in type
2 diabetes with neuropathic and neuroischaemic lesions. Italian leu-
kaemia association Treviso project
M. Sambataro1, L. Sambado1, E. Trevisiol1, M. Marcon1, S. Conte2, A.
Paccagnella1;
1Endocrine, Metabolic and Clinical Nutrition Unit, 2Neurologic Unit,
Santa Maria di Ca' Foncello Hospital, Treviso, Italy.

Background and aims: Diabetic neuropathy is the leading cause of non
traumatic limb amputations; In a streptozotocin and ob/ob mouse model
of diabetic neuropathy, proinsulin positive (PI+) bone marrow derived
monocyte cells could have a predominant role. These cells have fusion
and apoptosis capacity for hyperglycemic neural tissue and induced ele-
vated TNFα cytokine values. Neuropathic and neuroischemic patients
with type 2 diabetes (T2D) and foot lesions would represent a good
neuropathy human model to investigate PI+ monocite cells (PIMNC)
Materials and methods: To evaluate peripheral PIMNC by flow
citometry FACSCanto Diva Software and clinical neuropathy by electro-
myography (EMG) Metronic KeyPoint describing conduction velocity
(CV) and mean amplitude potential (MAP) in bilateral sensory and motor
nerves: superficial (SP) and deep peroneous (DP) nerves, sural (S) and
tibial (T) nerves, femoral and saphenous nerves. TNFα was measured
with ELISA (RayBiotech, USA). We studied T2D patients without com-
plications (10D), with neuropathy (10N), and with neuropathic foot le-
sions without (9N1) or with (12N2) critical limb ischemia (pO2 <30 mm
Hg). 5 healthy younger subjects were compared as controls (C)
Results: EMG CVand MAP values were significantly reduced in N1 and
N2 versus D and N (p<0,01); as for sural and tibial nerves, superficial and
deep peroneous nerves are early damaged in N (mean MAP 7,5±1,2 mV)
versus D (10±2 p <0,03). TNFα significantly increased from C to N2 (275
±6; 319±22; 425±31; 431±28; 579±25 pg/ml). PIMNC were present only
in diabetic population (0,5±0,1 vs 0,007±0,0% Ficoll treated samples
p=0,006), significantly inversely correlated with CVandMAP impairment
of all evaluated nerves in the diabetic population (p<0,013 R2= -0,4) and
positively correlated with inflammatory cytochine TNFα (p<0,004 R2=
0,7) and heavly with diabetes duration (p<0,01 R2= 0,15) independently of
median metabolic control ( ns with cumulative on time HbA1c). Motor
nerve DP and T more correlated with PIMNC (R2= 0,7).

Conclusion: For the first time, we demonstrated proinsulin expression in
circulating mononuclear cells of T2D patients and a clear involvement of
this proinflammatory cellular pattern in diabetic neuropathic and
neuroischemic lower limb complications. Classical and non classical
EMG parameters for diabetic neuropathy describe the progression of the
diabetic foot desease. We hypothyze that human bone marrow derived
PIMNC could migrate along territorial innervation explaining the EMG
decribed early damage of the nerves passing by leg bones and identifying
hyperglicemic-dependent direct and indirect leading cause of foot lesions.
Supported by: AIL Treviso Section
Disclosure:M. Sambataro: None.

1159
ProBNP strongly predicts future vascular events in peripheral arte-
rial disease patients with as well as in those without the metabolic
syndrome
P. Rein1,2, C.H. Saely1,2, D. Zanolin2,3, A. Vonbank1,2, A. Leiherer2,3, A.
Mader1,3, P. Schwerzler1,3, H. Drexel1,2;
1Medicine and Cardiology, Academic Teaching Hospital Feldkirch,
2Vorarlberg Institute for Vascular Investigation and Treatment, Feldkirch,
Austria, 3Private University of the Principality of Liechtenstein, Triesen,
Liechtenstein.

Background and aims: Pro B-type natriuretic peptide (proBNP) is an
established prognostic biomarker in patients with heart failure. Its power
to predict cardiovascular endpoints in peripheral arterial disease (PAD)
patients with the metabolic syndrome (MetS) is unclear and is addressed
in the present study.
Materials and methods: We prospectively recorded cardiovascular
events over a mean follow-up period of 4.9±1.7 years in a consecutive
series of 319 patients with sonographically proven PAD, including 144
subjects with the MetS and 175 without the MetS. Presence of the MetS
was defined according to the current harmonized consensus definition.
Results: At baseline, proBNP did not differ significantly between PAD
patients with theMetS (n=144) and those who did not have theMetS (1037
±3386 pg/ml vs. 1027±3864 pg/ml; p=0.759). During follow-up, the inci-
dence of cardiovascular events was 57.7% among PAD patients with the
MetS and 46.2% among PAD subjects without theMetS (p=0.042). Serum
proBNP significantly predicted the incidence of cardiovascular events after
adjustment for age, gender, BMI, smoking, systolic and diastolic blood
pressure, LDL cholesterol, HDL cholesterol and the eGFR both in patients
with the MetS (standardized adjusted HR 1.68 [1.30-2.17]; p<0.001) and
in subjects without the MetS (HR 1.40 [1.17-1.67]; p<0.001).
Conclusion:We conclude that proBNP strongly and independently from
conventional risk factors predicts future vascular events in PAD patients
with the MetS as well as in PAD patients without the MetS.
Disclosure:P. Rein: None.
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γ-Glutamyltransferase concentrations and obstructive sleep apnea
syndrome: effect of bariatric surgery
D. Guarino1, E. Bonanni2, S. Taddei2, E. Ferrannini3, M. Nannipieri2;
1University of Pisa and Scuola Superiore S. Anna, 2Dpt Clinical and
Experimental Medicine, University of Pisa, 3CNR Institute of Clinical
Physiology, Pisa, Italy.

Background and aims: Obstructive Sleep Apnea Syndrome (OSAS) is
associated with increased prevalence of type 2 diabetes (T2DM) and non-
alcoholic fatty liver disease (NAFLD). While it is known that after bar-
iatric surgery OSAS, T2DM and NAFLD all improve, the link between
liver enzymes and OSAS in morbid obesity has not been examined.
Materials and methods:We studied 164 morbidly obese men and wom-
en (116 with normal glucose tolerance and 48 with T2DM) undergoing
Roux-en-Y-gastric bypass (RYGB) surgery. Before the operation, all sub-
jects received a 3-hour OGTT, fromwhich insulin sensitivity was estimat-
ed as the OGIS index. OSAS was diagnosed by polysomnography (using
the Apnea-Hypopnea Index (AHI) = mild 5-15, moderate 15-30, severe
>30). Six months after surgery, a subgroup of subjects (33 NGT and 11
T2DM) was re-evaluated for all parameters.
Results: Age and BMI were significantly higher in the OSAS group
(n=83, p=0.001) and the prevalence of T2DM was 73% compared to
38% in non-OSAS group (n=81, p<0.0001). Both fasting plasma glucose
(111±48 vs 92±25mg/dL) and HbA1c (7.3±4.5 vs 5.9±1%) were higher in
OSAS group regardless of AHI, while insulin sensitivity was lower (346
±71 vs 390±69, p=0.03). Before surgery, the OSAS group had higher
serum ALT (33 [18] vs 19 [20] U/L, median [IQR]) and γGT levels (36
[30] vs 21 [16]) than the non-OSAS group. Inmultivariate logistic analysis,
HbA1c (p=0.015), BMI (p=0.026) andγGT (p=0.033) were independently
associated with the presence of OSAS. In a similar model, the severity of
OSAS and HbA1c were explanatory variables of γGT concentrations. Six
months after surgery, BMI and HbA1c decreased similarly in both groups,
while fasting glycaemia declined more in OSAS than non-OSAS subjects.
Furthermore, AST, ALT and γGT decreased in a greater degree in the
former than the latter (AST -21% vs 0.6%, ALT -60% vs -16% and γGT
-53% vs -45%, p=0.03, p=0.01 and p=0.018, respectively). In logistic
regression, surgery-induced changes in γGT were positively associated
with baseline HbA1c (p=0.026) and presence of OSAS (p=0.05).
Conclusion: In morbidly obese subjects, the presence of OSAS is asso-
ciated with higher γGT concentrations independently of obesity and
HbA1c. After surgery, however, serum γGT concentrations improve to
a greater extent in patients with OSAS at baseline.
Supported by: EMIF grant (IMI JU GA 115372-2).
Disclosure:D. Guarino: None.

1161
γ-Glutamyltranspeptidase fractions in subjects with type 2 diabetes:
relation to insulin sensitivity
M. Nannipieri1, M. Franzini2, D. Guarino3, V. Musetti2, M. Emdin4, A.
Paolicchi2, E. Ferrannini5;
1Dpt Clinical and Experimental Medicine, 2Dpt of Translational research
and new technology in Medicine and Surgery, University of Pisa, 3Dpt
Clinical and Experimental Medicine, University of Pisa and Scuola
Superiore S. Anna, 4Scuola Superiore S. Anna and Fondazione Toscana
G. Monasterio, 5CNR Institute of Clinical Physiology, Pisa, Italy.

Background and aims: Elevated serumγ-glutamyltranspeptidase (γGT)
levels have been reported to be an independent risk factor for the devel-
opment of type 2 diabetes (T2DM). Recently, four γGT fractions have
been identified in the serum, but their separate pathophysiological role has

not been assessed. We investigated the relationship between the serum
γGT profile and the mechanisms underlying T2DM in morbidly obese
subjects before and after bariatric surgery.
Materials and methods: Twenty-nine T2DM subjects (22 women and 7
men), wait-listed for Roux-en-Y gastric bypass (RYGB) (n=21) or lapa-
roscopic sleeve gastrectomy (LSG) (n=8), received a 5-hour OGTT be-
fore, 15 days and one year after surgery. Insulin sensitivity was assessed by
the OGIS-index and ß-cell function bymodelling analysis of the C-peptide
response to glucose. Total and fractional γGT (b-, s-, m- and f-γGT)
activity was performed using a fast-protein liquid chromatography system
fitted out with a gel-filtration column and a fluorescent detector.
Results: Before surgery all but 5 patients had total γGT values within the
gender-specific reference ranges (median and 95th percentile: 25.6U/L and
60.5 U/L for men; 14.4 U/L and 30.9 U/L for women). At 15 days post-
surgery, total γGT activity was ~25% increased after RYGB (due to in-
creases in b- and s-γGT fractions only), but 40% decreased after LSG
(p=0.009 for the surgery*time interaction). One-year post-surgery, all pa-
tients showed a ~50% reduction in total and fractional γGT compared to
baseline. In particular, b-γGT declined 60% while the other fractions were
~27% reduced (p<0.002 for all) equally in RYGB and LSG. In patients
with biopsy-proven steatohepatitis (10 of 29), pre-surgery total, and b-, s-
and m-γGT fractions were significant higher than in patients with low-
grade steatosis (p=0.01, p=0.002 and p=0.02, respectively); one-year post-
surgery, however, there was no difference in total or fractional γGTactivity
between these subgroups. b-γGT was positively associated with fasting
glucose (r=0.49) and insulin (r=0.56) and HbA1c (r=0.57), and negatively
with β-cell glucose sensitivity (r=-0.33) and OGIS (r=-0.55). In a multiple
regressionmodel, b-γGTwas the only fraction related to insulin sensititvity
(p=0.02) independently of BMI, fasting glucose and triglycerides.
Conclusion: Total γGT and its b-, s-, and m-γGT fractions are higher in
steatohepatitis than simple steatosis; b-γGT is independently associated
with insulin resistance. Shortly post-surgery, total γGT and fractions in-
crease in RYGB subjects; one year later, however, both total γGT and
fractions are markedly reduced regardless of kind of surgery.
Supported by: EMIF grant (IMI JU GA 115372-2).
Disclosure:M. Nannipieri: None.

1162
Chronic insulin deficiency and hyperglycaemia in INSC94Y trans-
genic pigs causes liver transcriptome changes in pathways of amino
acid and lipid metabolism
M. Backmann1, A. Blutke2, S. Krebs1, S. Renner1, R. Wanke2, H.
Blum1, E. Wolf1,3;
1Gene Center, 2Institute of Veterinary Pathology, LMUMunich, 3German
Center for Diabetes Research (DZD), Neuherberg, Germany.

Background and aims: The liver is able to take up and release glucose,
acting as a key regulator of glucose homeostasis. Insulin inhibits both
hepatic glycogenolysis and gluconeogenesis. Consequently, insulin defi-
ciency results in increased hepatic glucose production. Transgenic pigs
expressing mutant insulin C94Y exhibit impaired insulin secretion and
increased beta-cell apoptosis. A cohort of five female INSC94Y transgen-
ic (TG) pigs was maintained with limited insulin treatment for two years.
Five female wild-type (WT) littermates served as controls. A comprehen-
sive biobank of body fluids and tissues (Munich MIDY Pig biobank) was
established using standardized sampling protocols. In the present study,
transcriptome profiling of liver samples was performed to address effects
of chronic insulin deficiency and hyperglycaemia.
Materials and methods: RNA was isolated by a TRIzol-based proce-
dure. Sequencing libraries were constructed using the Encore Complete
RNA-Seq library system (NuGEN) and sequenced on an Illumina HiSeq
1500 as 100 b single reads. Reads were mapped to the porcine reference
genome sequence (assembly Sscrofa10.2) and transcript abundances were
calculated. DESeq2 was performed to find differentially abundant tran-
scripts. Gene Set Enrichment Analysis (GSEA) was used to determine
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whether gene sets from KEGG pathways show statistically significant,
concordant differences between liver samples from TG and WT pigs.
Results: Principal component analysis on the transcriptome data set re-
vealed that samples were separated according to the genotype (TG vs.
WT) as PC1, explaining 35% of the variance. Transcripts of 11,200 genes
were captured in the liver RNA, but only 14 genes were identified as
differentially expressed between TG and WT. To study whether certain
pathways were affected by chronic diabetes, Gene Set Enrichment
Analyses (GSEA) were performed. Transcripts from 21 KEGG pathway
gene sets (www.genome.jp/kegg/) with a false discovery rate lower than
0.25 were found to be significantly enriched in TG liver samples. The
majority were related to amino acid metabolism, with highest (p<0.01)
normalised enrichment scores (NES) for the pathways cysteine and me-
thionine metabolism (NES 1.87), arginine and proline metabolism (NES
1.75), and glycine, serine and threonine metabolism (NES 1.69). Another
gene set enriched in TG liver samples was related to peroxisome (NES
1.67) with PEX11A, a gene involved in regulation of peroxisome main-
tenance and proliferation, having the highest rank. In addition, gene sets
of KEGG pathways fatty acid metabolism and biosynthesis, glycolysis/
gluconeogenesis, tricarboxylic acid cycle, pentose phosphate pathway,
and PPAR signalling were enriched in TG liver samples, while gene sets
related to immune functions were enriched in WT liver samples.
Conclusion: Chronic insulin deficiency in a clinically relevant pig model
affected metabolic pathways of glucogenic amino acids in the liver, which
may contribute to increased hepatic glucose production by stimulated
gluconeogenesis. Increased abundance of transcripts of the peroxisome
pathway is in line with altered lipid metabolism and fatty acid beta-
oxidation in chronic diabetes mellitus.
Supported by: BMBF Leading-edge Cluster m4; DZD
Disclosure:M. Backmann: None.

1163
Exogenous DLK1 treatment ameliorates hepatic steatosis and fibro-
sis by AMPK activation
Y. Shin1, H. Kim2, Y. Lee3, B.-W. Lee3, E. Kang3, B. Cha3;
1Department of Internal Medicine, Yonsei University College of
Medicine, 2Department of Internal Medicine, Chung-Ang University
College of Medicine, 3Yonsei University College of Medicine, Seoul,
Republic of Korea.

Background and aims: Notch signaling activation is involved in devel-
opment and progression of lipogenesis and fibrosis in the liver resulted in
various spectrums of non-alcoholic fatty liver disease (NAFLD). One of
the endogenous inhibitors of Notch signaling, Delta-like 1 homolog
(DLK1), is widely expressed in developing tissues. Previously, we
showed that DLK1 treatment reduced hepatic steatosis and hyperglycemia
via AMPK activation in the liver using db/db mice. This animal model,
however, has a limitation that it represents only hepatic lipid accumula-
tion, not severe inflammation and cirrhosis as shown in advanced form of
NAFLD in human. Therefore, we investigated the effect of exogenous
DLK1 in vitro and in vivo on the development or progression of NAFLD.
Materials and methods: A soluble DLK1 peptide was generated with
fusion between a human Fc fragment and extracellular domain of DLK1.
For in vivo study, 7-week-old C57BL/6J mice were divided into three
groups: (1) fed with chow diet and vehicle treated; (2) fed with a diet
completely devoid of methionine and choline (MCD) and vehicle treated;
(3) fed with aMCD diet and DLK1 treated for a period of 4 weeks. DLK1
(15mg/kg) was injected intraperitoneally twice weekly. HepG2 cells and
LX-2 cells were used for in vitro study.
Results:DLK1 treatedMCD-fedmice showed significantly lower degree
of steatosis and fibrosis, with decreased hepatocyte apoptosis compared
with the vehicle-treated group in histologic analysis. Hepatic triglyceride
content, hydroxyproline content, as well as serum levels of liver enzymes
were markedly decreased with DLK1 treatment. Next, to stimulate hepat-
ic stellate cells, we used 5ng/mL of in LX-2 cells. In activated LX-2 cells,

pretreatment with DLK1 reduced fibrogenic gene expression such as α-
SMA and collagen. Also, DLK1 treatment increased AMPK activation
and reduced Smad2/3 phosphorylation induced by TGF-β. However,
compound C treatment blocked this effect on TGF-β/Smad signaling.
Lastly, we tested whether DLK1 reduces TGF-β-induced apoptosis in
steatotic hepatocyte and whether the mechanism is attained by AMPK
activation. Treatment with palmitate and TGF-β decreased AMPK phos-
phorylation, increased Smad2 phosphorylation, and increased apoptosis
assessed by cleaved caspase 3 expression in HepG2 cells. DLK1 pretreat-
ment increased AMPK activation and decreased apoptosis, furthermore,
compound C treatment interrupted this anti-apoptotic effect. We con-
firmed this effect in MTT assay.
Conclusion: These results show that exogenous administration of DLK1
reduced hepatic steatosis, fibrosis, and apoptosis. These effects of DLK1
were attained by activation of AMPK.Our study suggests that DLK1might
be a novel therapeutic approach for treating various stages of NAFLD.

Disclosure:Y. Shin: None.

1164
Non-alcoholic fatty liver disease in coronary artery disease patients:
association with impaired glucose metabolism and with future car-
diovascular event risk
C.H. Saely1,2, D. Zanolin2,3, A. Vonbank1,2, A. Leiherer2,3, P. Rein1,2, A.
Mader1,3, P. Schwerzler1,3, H. Drexel1,2;
1Medicine and Cardiology, Academic Teaching Hospital Feldkirch,
2Vorarlberg Institute for Vascular Investigation and Treatment, Feldkirch,
Austria, 3Private University of the Principality of Liechtenstein, Triesen,
Liechtenstein.

Background and aims: Data on non-alcoholic fatty liver disease
(NAFLD) in patients with the combination of both impaired glucose
metabolism and established cardiovascular disease are scarce. We there-
fore aimed at investigating its association with the glycemic state as well
as its impact on cardiovascular event risk.
Materials and methods:We enrolled a large series of 1791 patients with
established cardiovascular disease (1472 patients with angiographically
proven coronary artery disease and 319 patients with sonographically
proven peripheral arterial disease) using the validated fatty liver index
to diagnose NAFLD.
Results:At baseline, 42.5%, 36.5%, and 19.8%of our patients had normal
fasting glucose (NFG), impaired fasting glucose (IFG), and type 2 diabetes
(T2DM), respectively. The prevalence of NAFLD significantly increased
from 34.2% over 52.2% to 62.7% through these categories of the glycemic
state (p<0.001). Prospectively, we recorded 701 cardiovascular events
over a mean follow-up period of 5.6± 3.3 years. Cardiovascular event risk
significantly (p<0.001) increased from 30.7% in patients with NFG over
33.3% in patients with IFG to 46.5% in patients with T2DM. NAFLD
significantly predicted cardiovascular event risk both univariately and in
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age- and gender adjusted analyses (HRs 1.23 [1.05-1.45]; p=0.012 and
1.27 [1.08-1.50]; p=0.005, respectively), but not after additional adjust-
ment for the glycemic state (HR 1.15 [0.97 - 1.37]; p=0.098).
Conclusion: We conclude that the prevalence of NAFLD in CAD pa-
tients is high and gradually increases with a worsening glycemic state;
however, it does not predict cardiovascular events independently from
impaired glucose metabolism in this patient population.
Disclosure:C.H. Saely: None.

1165
Pentraxin 3 level in serum is associated with LDL-C and apo C3 in
patients with type 2 diabetes and NAFLD
M. Waluś1, B. Idzior-Walus1, A. Trojak1, M. Kapusta2, M.T. Małecki1;
1Department of Metabolic Diseases, 2Department of Biochemistry,
Jagiellonian University, Kraków, Poland.

Background and aims:Nonalcoholic fatty liver disease (NAFLD) is one
of the most common causes of chronic liver injury in many countries
around the world. NAFLD is present in up to 80% of type 2 diabetic
(t2DM) patients. NAFLD is associated with insulin resistance, obesity,
hypertension and atherogenic dyslipidemia. NAFLD includes a variety of
histopathological findings ranging from simple steatosis to nonalcoholic
steatohepatitis, which can only be differentiated by liver biopsy. There is
gathering evidence that plasma pentraxin 3 (PTX3) level is a novel marker
for nonalcoholic steatohepatitis and severity of liver fibrosis. Advanced
fibrosis is the most significant predictor of mortality in NAFLD patients.
Pentraxin 3 is an essential component of innate immunity and a member
of the long pentraxin superfamily, which are soluble proteins induced by
various inflammatory stimuli. PTX3 is independently associated with the
risk of developing vascular events. PTX3, a marker of inflammation, is
produced locally in relevant cells such as endothelial cells, macrophages
and granulocytes. There are some data, that PTX3 also possess anti-mi-
crobial, anti-inflammatory and cardioprotective properties. In this study
we aimed to determine factors associated with PTX 3 serum concentra-
tions in patients with DM 2 and NAFLD.
Materials and methods: Material included consecutive patients with
DM2 from outpatient diabetic clinic. In each patients standardized ques-
tionnaire, anthropometric measurements, fasting serum lipids, glucose,
glycated hemoglobin HbA1c were performed. Serum lipids concentra-
tions were determined by enzymatic methods, using Roche reagents,
HbA1c by high pressure liquid chromatography, cytokeratin 18 fragment
(CK-18), a marker of NAFLD and PTX 3 were determined by ELISA
method using PEVIVA and Cloud-Clone corp. reagents respectively.
NAFLD was diagnosed by ultrasonography. Pearson and Spearman cor-
relation coefficients were calculated.
Results:We examined 79 patients with DM2 andNAFLD.Mean age was
57.3+/-10.6 years, mean diabetes duration 8.0 +/-5.9 years, HbA1c 8.54+/
-2.2%, BMI 33.4 +/-5.2kg/m2. 91,9% of patients had arterial hyperten-
sion and 82.1% had dyslipidemia. Coronary artery disease (cad) was
present in 36.7% of patients and 16.5% of patients had diabetic kidney
disease. Mean (SD) values of PTX 3 in NAFLD patients were 4.30
(1.768) ng/ml, in patients with cad 4.58 (2,05) and in patients with dia-
betic kidney disease 5.05 (1.68) ng/ml. Median ((Interquartile range IQR)
of CK-18 levels were 225.7 (207.3) U/L. PTX 3 concentrations correlated
significantly positively with total cholesterol (r=0.47, p= 0.0000) and
LDL-cholesterol (r=0.39, p =0.0009), triglycerides (r = 0.39, p =0.0004)
and apolipoprotein C3 (r = 0.55, p= 0.0001) levels. We did not find any
correlations with glycemic control, transaminases, GGTP, obesity param-
eters or CK-18, a marker of NAFLD.
Conclusion: PTX3, a marker of clinically more advanced liver disease
and fibrosis is associated strongly with apo C3 and lipid cardiovascular
risk factors (total cholesterol, LDL cholesterol, and triglycerides). The
results of our study suggest that modification of blood lipid values could
potentially be of importance in modulation of progression of NAFLD in
patients with type 2 diabetes.

Supported by: K/ZDS/005595
Disclosure:M. Waluś: None.

1166
Risk score to predict advanced liver fibrosis in patients with type 2
diabetes
M.W. Yeung, A.O.Y. Luk, R. Kwok, G.L.H. Wong, S.S.T. Shu, R.C.W.
Ma, H.L.Y. Chan, J.C.N. Chan, V.W.S. Wong, A.P.S. Kong;
Department of Medicine and Therapeutics, The Chinese University of
Hong Kong, China.

Background and aims: Non-alcoholic fatty liver disease (NAFLD) in
patients with type 2 diabetes (T2D) is much more prevalent than the
general population. In particular, the prevalence of liver fibrosis, the more
severe form of NAFLD, is higher in T2D.We aimed to construct a simple
risk score to identify T2D who are at high risk to develop advanced liver
disease using demographic and laboratory data readily available in routine
tests at the diabetes clinic.
Materials and methods: A consecutive cohort of 1918 Hong Kong
Chinese patients with T2D who had attended their regular diabetic com-
plications screening and had liver assessment done by transient
elastography were recruited between March 2013 and May 2014. The
cohort was divided into training set and validation set randomly with a
ratio of 2:1 for the construction and validation of the risk model respec-
tively. A 10-fold cross validation in the whole cohort was performed in
addition to validation in the validation set. The performance of the score
in identifying advanced liver fibrosis and hepatocellular carcinoma
(HCC) was tested by a retrospective cohort which had documentation
of baseline characteristics and clinical outcomes. In both cohorts, patients
with secondary causes for liver steatosis, such as viral hepatitis,
steatogenic medication and excessive alcoholic consumption, were ex-
cluded. Advanced liver fibrosis was defined as liver stiffness measure-
ment (LSM) score ≥9.6 kPa with M probe and ≥ 9.3 kPa with XL probe
respectively. In the retrospective cohort, liver diseases were identified
using hospital discharge diagnoses with International Classification of
Disease, Ninth Revision (ICD-9) codes: 155 (malignant neoplasm of liver
primary) and 571.5(cirrhosis of liver without alcohol).
Results: Using multivariate backward stepwise logistic regression, 7 var-
iables (age, gender, body mass index, HDL-cholesterol, platelet count,
alanine aminotransferase and albuminuria) were identified. A score based
on the odds ratios in the logistic regression was constructed. The areas
under receiver operating characteristic (ROC) curve for the training set
and validation set were 0.78 [95% confidence interval (CI): 0.74-0.81)and
0.76 (95% CI: 0.71-0.80) respectively. Area under ROC for the cross-
validation of the entire cohort was 0.76 (95%CI: 0.67-0.85). Using cutoff
value of 4, the score had a 89.7% sensitivity in identifying patients with
HCC or cirrhosis.
Conclusion: The risk score is potentially useful for clinicians in identify-
ing patients with T2D at risk to develop liver complications for more in-
depth evaluations.
Supported by: Research Grants Council, the Hong Kong SAR
Government
Disclosure:M.W. Yeung: None.
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Inflammation-dependent inactivation of hepatic GABP results in
dyslipidaemia and promotes atherogenesis
K. Niopek1, M. Berriel Diaz2, P. Nawroth3, S. Herzig2;
1Internal Medicine I, Joint Heidelberg-IDC Translational Diabetes
Program, Heidelberg University Hospital, 2Institute for Diabetes and
Cancer IDC, Helmholtz Center, Munich, 3Internal Medicine I,
Deparment of Internal Medicine I, Joint Heidelberg-IDC Translational
Diabetes Program, Heidelberg University Hospital, Germany.

Background and aims: Diabetes and resulting complications are closely
intertwined with inflammatory processes. Elevated circulating reactive
metabolites and proinflammatory cytokines such as Tumor necrosis fac-
tor‐alpha (TNF‐α) affect metabolic tissues by impairing physiologic hor-
mone and nutrient signaling. Until today, the molecular mechanisms
linking cytokine signaling and metabolic dysfunction in the liver are only
marginally understood.
Materials and methods: - High throughput Mammalian 1-hybrid screen
- Mammalian 2-hybrid assay - Co-Immunoprecipitation, immunoblots -
Mouse studies in wt, db/db and LDLRKO mice - AAV-mediated hepato-
cyte specific KD - qRT-PCR - Transcriptomics analysis
Results: Using a high throughput screen we could identify the tran-
scription factor subunit GA-binding protein alpha (GAbpα) as a neg-
ative target of TNF-α signaling. Furthermore, our results suggest that
the TNF-dependent reduction in activity of GAbp is due to redox-
sensitive dissociation of the two subunits GAbpα and GAbpβ.
Hepatocyte-specific ablation of GAbp activity in mice triggered se-
vere hypercholesterolemia and furthermore proved to promote early
atherogenesis in LDLRko mice.
Conclusion: Our data on the TNF-α-dependent ROS-mediated repres-
sion of GAbp activity provides an elegant novel link between inflamma-
tion and diabetic complications such as macroangiopathy. Reconstitution
of functional GAbp in the liver might hold promise for future innovative
therapy approaches in the field inflammation-associated dyslipidemia and
atherosclerosis.
Supported by: the CRC1118-Reactive metabolites
Disclosure:K. Niopek: None.
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