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Studies on the glycogenin gene and on the insulin receptor gene promoter and their 
implications on insulin action, 

Fabdzio Barbetti M D  Ph D H San Raffaele Scientific Institute, Milan 

Genetic factors play a major role in the pathogenesis of non-insulin dependent diabetes 
meJlitus (NIDDM) and the search for new potential candidate genes is influenced by the current 
understanding of the pathophysielogy of disease The insulin resistance found in subjects with NIDDM 
originates in part from an impairment of the glycogen synthesis in tire skeletal muscle. Thus, genes 
encoding enzymes of the glycogen synthesis can be considered reasonable candidates in the 
pathegenesis of it lDDM. Recently, the mechanisms of glycogen biogenesis in muscle have been 
further elucidated. Glycogen synthase alone is unable to promote the de hove synthesis of glycogen 
and requires tile priming activity of a protein named glycogenin. This self-glucosytating enzyme 
generates an oligosaceharide primer suited to initiate glycogen synthesis reactions. Glycogenin is 
complexed to the 86 kDa catalytic subunit of glycogen synthase and an impaired glycogenin activity 
may have negative effects upon glycogen biosynthesis We have cloned the glycogenin cDNA from 
human skeletal muscle mRNA: human glycogenin is a 333 amino acid protein exhibiting 93% identity 
with rabbit glycogenin. A single transcript of about 2.4 kb, prominent in skeletal muscle, was detected 
by Northern blot analysis In sltu hybridization unequivocally located the human glycogenin gene to 
chromosome 3q25.1. We also mapped two intronless glycogenimrelated sequences to human 
chromosomes 12 and 13. The effects of different glycemic and insulin levels on glycogenin mRNA in 
normal and diabetic animals are now under investigation. 
The maintenance of glucose homeostasis is a complex process in which the insulin receptor (HIR) 
plays an important role: major changes in the number of receptors in insulin-dependent tissues may 
have pathophysiological consequences Insulin levels affect the receptor cellular trafficking and density 
on the cell surface, but in the steady state the absolute number of receptors is function of the 
abundance of cellular HIR mRNA Genetic mutations altedng the insulin receptor protein are found in 
genetic syndromes of severe insulin resistance We have been studying four patients in which a 
reduction of HIR mRNA accounts for a decreased number of receptors on the cell surtace. Pulsed-field 
gel electrephoresis (PFGE) was applied to perform long-range rest6ction analysis: blots were 
hybridized with HIR cDNA A large rearrangement of the HIR gone has been found in one patient We 
have amplified by polymerase chain reaction (PCR) the promoter region of the HIR gone in two 
overlapping fragments High resolution agarose ger of PCR products did not reveal microdeletions 
Denaturing gradient gel electrophoresis (DGGE) of HIR promoter region spanning -1676 to ~684 from 
the ATG did not show sequence variations The entire promoter is now subjected to sequence 
analysis We have preliminarly concluded that the impaired HIR gene transcription in these patients is 
due to range of molecular defects 

The IDDM-Sardinia Project: from the lab to the field. 

G F Bottazzo ~ A Lovisel!i ~, S Mariotti 2 E Cossu 3, R Cirilio 2, V Sepe ~, M Songini ~ and the Sardinlan 
School ChildrenqDDM (SSl) & Newborn IDDM (SNI) Study Groups. 
~Department of immunology St Bartholomew's and the Royal London School of Medicine and 
Dentistry, London UKI 2Institute of Internal Medicine, Medical Clinic I "Marie Aresu" Cagliad, Italy 
3Center for Metabo c D seases & AtberoscJeroeis, H San Michele Cagriad Italy 

The incidence of IDDM is growing world wide. The data from Europe has disclosed 
unexpected insights Apart from the confirmation of the known North to South gradient, with Finland 
and the other Scandinavian countries leading the unfortunate race and the Mediterranean area with the 
lowest incidence, unexpectedly it has been shown that Sardinia is an exception to this rule In fact, the 
Island has a similar incidence of IDDM as that reported Jn Finland, the highest in the world. 
Interestingly, in both countries the occurrence of the disease began to rise around the mid 60's and the 
trend does not seem to have stopped From the migration, linguistic and genetic view points, there are 
very few similadties between the inhabitants of the two areas, thus indicating that, if an environmental 
factor (?new) has hit these locations, it acted with a similar mode of action, but on a distinct 
background 
In order to understand what has caused this incredible increase of tDDM in Sardinia (200 new cases 
per year only in the age group 0-29), we have organised and carried out a series of projects, which, 
among others, include: 1) the "Sardinian School Children-IDDM (SSI) Study", where over 10,000 young 
individuals aged 6-14 have been registered and bled for the measurement of ICA and other islet- 
related autoantibodies. We have identified 439 ICA positive individuals and during an initial follow up of 
1071 of them (median 4 8  years of follow up), 5 developed diabetes. They were all ICA positive, 4 had 
'37 antigen' antibodies, 2 had also GAD antibodies, and all had a family history of DM; 2) the "Sardinian 
Newborn-IDDM (SNI) Study", where 30,000 (the cohort of children born in 2 years in the Island) cord 
blood will be coJJected and the children regularly followed every year for 5 years So far, the prevalence 
of ICA in 9174 mothers tested at the time of delivery was 2,5%, and of the 1101 children tested at year 
1, only 1 (0.1%) had ICA GADA was measured in 303 of these children and 5 (17%) were positive 
The only one with both autoantibodies developed IDDM at the age of 1 year and 7 months. 
Other projects include: 1) continuation of the collection of incidence data; 2) a close collaboration with 
the veterinary colleagues, in order to identify common or rare diseases, occurring in animals, which 
might be related to IDDM in humans; 3) comparing data provided by similar protocols carried out in 
Finland; and 4) the study of the Sardinian emigrants in various locations in the world. This latter project 
should quantify differences between the number of cases with IDDM in the Island compared with those 
developing the disease abroad 
The ultimate aims of the entire "IDDM Sardinia" project is: 1) to design maps of incidence of overt 
IDDM and pre-IDDM in the Island (Hot and Cold spots), in order to see if environmental factor(s) can 
be pinpointed; 2) to design models of prediction in familial versus sporadic cases; and 3) to prepare the 
ground for safe preventive trials to hold the progression of the disease in the identical individuals at 
high risk to develop IDDM 

Islet antibodies and insulin dependent  diabetes: fact, fiction and prediction. 

Ezio Bonifacio PhD. Department of Medicine I, Istituto Scientifico San Raffaele, Milan, Italy 

Islet cell antibodies (ICA) are the traditional marker of preclinical insulin dependent 
diabetes (IDDM) Numerous islet antigens have been proposed as autoantibody targets Not all 
of these have been conf i rmed Nevertheless, several islet antigen specific markers are now 
available in addition to ICA. We have demonstrated that glutamic acid decarboxylase (GAD) and 
the protein tyrosine phosphatase-like antigen IA-2 are components of the traditional ICA 
reactivity, and that combined measurement of these two antibody markers can identify 90% of 
IDDM cases. The use of IA-2 and GAD antibodies together with ICA markedly improve the ability 
to identify preclinical IDDM subjects. Our studies in almost 3,000 school children show that while 
elevated levels of these islet antibodies can be detected in a significant proportion of the 
background population, only few have elevated levels of more than one marker  This is in 
marked contrast to IDDM and preclinical IDDM cases where the over 80% have elevated levels 
of at least two markers. These studies show that through measurement of these three markers 
around 70% of future IDDM cases can be predicted with a positive predictive value above 50%. 
We will present strategies for accurate IDDM risk assessment in the gene[al population using 
islet autoantibody markers. 

Risk Factors for Cardiovascular Disease in fndividuals with Diabetes - The Strong Heart 
Study, 

Barbara V Howard Ph D Medlantic Research Institute, Washington D.C., U S A .  

Coronary heart disease (CHD) is the leading cause of death among individuals with 
diabetes. However information on CHD and its association with known risk factors in populations 
with high rates of diabetes is limited. The purpose of the Strong Heart Study is to quantify CHD 
and its risk factors among three geographically diverse groups of American Indians who have 
high prevalence of diabetes. The study group consists of 4549 adults between 45 and 74 years 
of age in 13 Indian communit ies in Arizona, Oklahoma, and South and North Dakota. 

Rates of diabetes ranged from 33% to 72% in men and women in the three centers Prevalence 
rates of definite myocardial infarction (MI) and definite CHD were higher in men than in women 
in all three centers (P< 0001) and higher in those with diabetes (P= 002 and P= 0003 in women 
and men, respectively). Diabetes was associated with a relatively greater increase in prevalence 
of MI (PR = 3 8  vs 1 9) and CHD (PR = 4 6  vs 1.8) in women than in men. Logistic regression 
analysis indicated that prevalent CHD was significantly related to age, diabetes, hypertension, 
albuminuria, percent body fat, smoking, high concentrations ef plasma insulin and Jew 
concentrations of HDL cholesterol These findings from the baseline Strong Heart Study 
examination emphasize the relative importance of diabetes associated variables as risk factors 
for CHD among populations with high rates of diabetes 
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Engineering Insulin Secretion in Non-Islet Cells for [3-Cell Replacement in IDDM. 

~ r a  A Lipes, Alberto M Davalii Gordon C Weir, Robert H Skefly Joslin Diabetes Center, 
Boston, MA 

We have recently created transgenic nonobese, diabetic (NOD) mice in whom insulin 
expression was targeted to the pituitary via the proopiomelanocortin (POMC) promoter. POMC- 
expressing intermediate lobe pituitary cells may be potentially useful cells for insulin gene 
delivery in IDDM since they efficiently secrete fully processed, mature insulin via a regulated 
secretary pathway, similar to islet 13 cells. However, in striking contrast to islet 13 ceils, the insulin- 
producing intermediate lobe cells are not immunologically attacked in diabetic NOD mice, To 
assess whether the transgenic tissues could reverse hyperglycemia, diabetic NOD mice were 
grafted under the kidney capsule with transgenic intermediate lobe tissue This resulted in the 
return to near-normoglycemia, with mean blood glucose levels decreasing from 484 _+ 21 mg/di 
before transplantation to 150 _+ 43 mg/dl after transplantation (n=6) In addition, mice receiving 
transgenic intermediate lobe grafts had a significant gain in body weight and complete remission 
from diabetic symptoms Random insulin levels increased from 4 +_ 02 ~.tU/ml pre-transptantation 
to 42 + 9 ~.U/ml post-transplantation, similar to nondiabetic control mice (39 -+ 9 ,u.U/ml, n=6). As 
expected, diabetic NOD mice receiving control (nontransgenic) intermediate lobe pituitaries had 
no reduction in their blood glucose levels and had increasingly severe diabetic symptoms which 
resulted in their demise within 3 weeks after transplantation. The absence of autoimmunity in 
intermediate lobe pituitary cells engineered to secrete bone f/de insulin provides encouraging in 
vivo evidence of the potential of these cell types for J3 cell replacement therapy for IDDM 

IS GLYCEMIC CONTROL IMPORTANT TO PP~V~NT COMPLICATIONS IN NIDDM? 
DaJlic] K Minlz, M.D. 
Diabetes Re ~l~Ch Irc41tuto, Uaiv¢;sity of Miami School of Medicine, M:la~fl, l~lOl'lda, U~;A 

$in¢¢ the DI~CT iavoIvcd patlanta with Typ~ ! diaries m©tllttu~, s questloa exists as to the oxtoai that these =csulta 
apply tO p,tt laait with Type 2 diabet~. In Type 2 dtaheta= there are yet no ¢eraparable Iotarvoation trudger, althoash the 
lat~¢ roel|ifOflter trial ia the Unitad ~lt~dom, the I~K Prospecliw Diabetes Study (UKPD$), ~chedu]fd to be ooa|plelvd In 
t998, has ab~ ly  n~ponM a xdatio,sbip between hyperglyvemi~ and albumin ~cmtion rate. T,,~ other Inte.w~tlon studies 
of p~i=~ta with T y ~  2 diabetes have b~n xmdert~.ca. One, the U.S. Veterans Admt~latmtlO~t ~.~00pcr~fi~ Study o~ 
Oly~,lfl~ Cetera! aJal ~ompli~atirmt, ~s~ aborted becaese of leer of fault  The ~ond,  th¢ Jitptn K a n ~  trial In tide 
Ty~ 2 I~flentR tleditd aver six years ~ shown that in~rovcd gtycemic control lowered risk for two-step prof~=d0n of 
diabetic :etJItopaihy, sindl~ to th~ resets in the aider part, eta shtdled in thc Wieoonsln Elddemioiogic Stilly of Diabetic 
RetJn~thy (WESDR). In the Km~tamoto ~dy, glym.auc control aim lay, steal the risk for pmg~g~lOtl Of ltephfOpathy, 
improved nerve ooadu~ion velocities and =ul~tantlnlly redtmed fl~ lneide~tce Of :~or macrovas~;aiar, cardiac, ¢etebxld 

Thus. a]dtaegh multloea~, ~ge-sc=d¢ study resuJts (U~DS)  are trot yet avait~le, the data that Jt available places 
hy~rgly~ntht ItS the defining issge in n~Jero and petenfie~ly nmta~was~ar &sea~ in Ty~c Z diahetes, as it is in Type 1. 

~o~wef. in Type 2 diabetic ~ticnts the ¢hOine at'tr~tLment t~r~¢ta and t,'eatment inte~rvet~o~ may be different 
from 'i3~e 1 dJahetex. The rl~t~ of hypoglyoem~ in the elderly, for ex~ple~ rt~y outu~lgh the benefit,v ofinlcr~iv¢ therapy 
aimed at f~o ffnegb~¢emia. 'I3reatment targeta need ~ct I0 be de, fiacd; in pa~ le t r ,  we ewali h~fonlaafion whethe~ the tieuhald 
for l~O~=sioa of micro aid rn~wovascuiar diseases it  different. Thig Information will allow us to ratic~taily JndividualJre 
therapies for patients with T y ~  2 di~ete~. 

As trials fat pgeveatioa of pro~resslon of Type l diat~tc$ from a ~cemin~ly i~dOt¢l~t a~toimmoa~ diathesls to f=el~k 
di~betc~ here been initiated, so Imvc mulfic, cntcrcd tr~al~ ft~r prcvcntlon of Type 2 diabetes be~n ~uuter~aken. TRe design of 
these shZ~es provides intportant flues Io dirOCt ¢lini¢i~ tO ¢on~d~ ~c  therapeutic options that are available to theist today 
to care to: the largesl zz~azher of patients with dJS~l~ mcllitu$~ 

Regulation, perturbation and correlation of metabolic events in pancreatic islets. 

Willy J Malaisse Ph.D. Laboratory of Experimental Medicine, Brussels Free University, 

Brussels, Belgium 

The regulation of metabolic events in pancreatic islet cells plays a key role in their 

physiological response to circulating nutrients, especially D-glucose Recent findings reinforce 

the view that the B-cell glucose-sensing system should not be considered as being restricted to 

the participation of glucokinase to the metabolism of hexoses in this cell Likewise, further 

evidence is accumulating to indicate that the coupling of metabolic to more distal events in the 

secretory sequence is not restricted to the role of ATP in causing the closing of K + channels 

Site-specific defects of nutrient metabolism may participate in the perturbation of insulin release 

in non-insulin-dependent diabetes For instance, glycogen accumulation in conditions of 

sustained hyperglycemia may account, at least in part, for the secondary phenomenon of 

glucose incompetence, that should not be ascribed to a process of either glucotoxicity or 

desensitization. New tools to correct for such metabolic defects include non-sulfonylurea 

hypoglycemic agents of the meglitinide family, adenosine analogue such as formycin A, and 

esters of carboxylic metabolites that are intermediates of the Krebs cycle or their precursors 

Engineering of Cell Lines for Insulin Replacement in Diabetes 

Christopher B. Newqard, Hans Hohmeier, Karl Normington, Anice Thigpen, Christian Quaade, 
and Samuel Clark. University of Texas Southwestern Medical Center and BetaGene, Inc, 
Dallas, TX, USA 

While islet transplantation has shown promise for treatment of a small number of tDDM 
patients, wide-scale application of this approach may be hindered by the inherent expense and 
difficulty in procurement of transplantable tissue. We have therefore been engaged in studies in 
which molecular tools are used for creating insulin secreting cell lines that simulate the 
performance of the normal islet #-cell. Our strategy involves iterative engineering, or the step- 
wise stable introduction of genes designed to enhance the performance of neuroendocrine cell 
lines Rodent insulinoma (RIN 1046-38) ceil lines engineered to contain multiple copies of the 
human insulin gene exhibit an increase in insulin content of more than 10-fold relative to 
untransfected parental cells (2.5 pg/106 cells versus 0.2 ~.~g/19 s cells, respectively) HPLC 
analysis reveals that the human proinsulin is efficiently processed to mature insulin, both in the 
intracellular and secreted pools, indicating that the RtN cell complement of PC2 and PC3 can 
accommodate human insulin overexpression Further iterative engineering has allowed us to 
introduce the GLUT-2 giucokinase genes into R~N cell lines previously engineered for insulin 
overexpression, Such cells exhibit strong secretory responses to glucose (6-14 fold in different 
clonal lines) that are potentiated in a fashion similar to that seen in p-cells by agents that raise 
cAMP and by amino acids. Qverexpression of glucokinase to high levels (8 8-fold increase in 
activity relative to parental cells) induces a shift in the glucose concentration required for 
maximal insulin secretion from approximately 005 mM to 1 mM Further adjustment of the 
glucose dose-response to the physiologic range (4-9 raM) is likely to be achievable by stable 
suppression of low Km hexokinase activity, based on studies in which transient inhibition of this 
activity has been achieved with chemical approaches (exposure of ceils to 2-deoxyglucose or 5- 
thioglucose) or by expression of hexokinase in antisense configuration via recombinant 
adenovirus. In order to affect permanent suppression of hexokinase activity in RIN cells, we 
have recently knocked out 1 allele of the hexokinase I gene by homologous recombination and 
are in the process of characterizing resulting cell lines. Transplantation of our cell lines into nude 
rats reveals that stably integrated tranagenes (GLUT-2, glucokinase, human insulin) are 
expressed at constant levels in the in vivo environment over the full duration of experiments 
performed to date (48 days). These results provide encouragement for upcoming studies on 
insulin replacement with engineered cells in animal models with chemically induced or 
spontaneous autoimmune diabetes 



Non HLA genes and their significance in the pathogenesis of type 1 diabetes. 

Paolo Pozzilli, Lorenza Nistico, Raffaella Buzzetti Istituto di Clinica Medica II, universita' degli studi di 
Rome "La Sapienza", Policlinico Umberto I, Roma, Italy 

Insulin dependent diabetes (IDDM) is an autoimmune disease with a strong genetic 
background Major genes involved in this disease are the HLA gane (IDDM1) on chromosome 6 and a 
gene in the insulin gena region(IDDM2) on chromosome 11 However, these genes account for not 
mere than 50% of the genetic susceptibility depending on the population of patients studied By using 
the candidate gene approach we have investigated non HLA genes in the susceptibility to IDDM We 
analyzed linkage of IDDM to chromosome 2q in 48 Italian families to test if the human homolague of 
Idd5 in non-obese diabetic (NOD) mouse is linked to disease. Tightest linkage was obtained with the 
CTLA-4 microsate/lite, at the 3' untranslated region of the CTLA-4 gene This gene codes for the 
CTLA-4 T cell receptor which possesses inhibitory function on T cells via interaction with the B7 ligand 
Interestingly, the frequency of the same allele (the second most frequent allele of the CTLA-4 
micrasateilite locus in Caucasian populations) was significantly increased in Caucasian patients with 
Graves' disease in a previous study. Given these data, we analysed a point mutation in exon I of 
CTLA-4 (an A-G transition at position 49, encoding an Ala/Thr substitution in the leader peptide) The A 
allele was in strong linkage disequilibrium with the 104 bp microsatellite allete in the Italian families (X 2 
= 58:2  degrees of freedom) and Jt was preferentially transmitted to diabetic offspringl transmission 
disequilibrium data was highly significant (p=O 0001). We replicated these observations in a data set of 
Spanish IDDM families (n=47) with still high significant p value (p<O.004) (in collaboration with MT 
Martinez Larrad and M Serrano-Rios). 
In conclusion, we have demonstrated a linkage and association of CTLA-4 gane with IDDM. Not since 
the discovery of the association of HLA and autoimmune diseases in 1974 has a locus been 
associated and linked to more than one autoimmune disease (IDDM and Graves' disease) 
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Human islet transplantation, 

Camilla RicordL M. D Cell Transplant Canter, Diabetes Research Institute, University of Miami, Miami, 
Florida, USA 

Few areas of biomedical research have raised such hope and, over time, led to such 
frustration as islet cell transplantation Nevertheless, even the most skeptical observers will recognize 
that substantial and definitive progress has occurred in the field These advances continue to fuel 
enthusiasm amongst scientists that a cure for diabetes by cellular replacement therapy isachievable: a 
goal worthy of the intense pursuit 
Since 1990, the availability of techniques and reagents for high yield recovery of islets from human 
cadaveric paecreata has resulted in a renewed interest in testing the alinical applicability of the 
approach, with several centers resuming clinical trials of islet ceil transplantation in patients with 
insulin-requiring diabetes mellitus Some patients became completely free from exogenous insulin 
therapy, and several patients have sustained islet function for years. The majority of recipients of islet 
allografts, however, either did not become insulin independent or eventually had to return to insulin 
therapy Causes of islet graft failure have included rejection, insufficient beta cell mass and/or 
problems related to islat engraftment ( ie ,  cytokinea and radicals released at the transplant site before 
the islets are revascularized during the peri-transplant period). Despite the requirement for some 
exogenous insulin, glycemic control improved in recipients of functioning islet grafts, compared to the 
degree of metabolic control preceding the islet allografts. Long term metabolic eontroJ was in fact 
similar or even better than that observed in patients undergoing intensive insulin therapy as reported by 
the DCCT Reports from several centers on patients with long term partial islet graft function clearly 
indicated that the levels of glycosylated hemoglobin could be maintained in the normal or near normal 
range for several years. This was a critical finding, since it was unknown whether intrahepatic islet 
allografts could function long term in an actopic site Moreover, the metabolic control achieved in 
some islet transplant recipients was not associated with an increased bsk of severe hypoglycemic 
episodes, although this is still a relative advantage that needs to be weighed by the fact that intensive 
insulin treatments do not require immunosuppression. 
It is indeed the continuous requirement for immunosuppressive drugs that still limits the applicability of 
islet transplantation to diabetic patients undergoing organ aIIotransplantation Besides the need for 
clinical strategies to eliminate tlqe requirement for continuous [mmunosuppression, critical issues 
remain and need to be resolved before the procedure can be proposed for wide clinical application as 
a treatment for patients with insulin requiring diabetes meltitus These include the need for improved 
reagents and techniquas to reduce islet cell loss following purification and the problem of primary non- 
function, that results from the non-specific inflammatory response to allogeneic islets at the transpJant 
site 

Effects of prolonged glucose stimulation on beta cells: from supersensitivity to 
desensitization. 

F. Purrel[o M.D Institute of Internal Medicine, Endocrinology and Metabolism, Catania, Italy 

The prolonged exposure of pancreatic islets and isolated beta cells to elevated glucose 
concentrations induces a state of unresponsiveness to glucose (desensitization). However, an 
increased sensitivity to glucose (detected by a shift to the left of the dose-response curve of 
glucose-induced insulin release) has been also reported after the chronic exposure to glucose, 
making the overall response less comprehensible in vitro models have many theoretical and 
practical advantages to better understand the effects of the prolonged glucose stimulation; 
moreover, they are also suitable for studying the mechanisms responsible of the observed 
alterations We have performed a t ime-course of the effect of the exposure to high glucose on 
the secretory behaviour of beta cells. Rat pancreatic islets exposed for 30 rain at high glucose 
shewed an increased basal insulin secretion (79+_27 vs. 28+_5 pg/islet/30', n=5, p<O 05) as the 
only difference in respect to control islets (exposed to 5.5 mM) After 3 h exposure to high 
glucose, a/so an increased sensitivity to glucose was observed, as indicated by a shift to the left 
of the glucose dose-response curve (EC50 6 0 + 0 9  and 11.5_+12, respectively; n=5, p<O.05). 
After 6 b exposure to high glucose, besides the two alterations already described, also a 
decrease in glucoseqnduced insulin release was observed (426±52 v s  988_+65 pg!islet/30', n=5 
p<0 01). We studied the mechanism responsible for these alterations and we found that the 
"supersensitivity" to glucose may be related to alterations of the "glucose sensing" mechanism of 
beta cells, in particular of glucose phosphorylation In contrast, in islets desensitized to glucose 
our data suggest that ion flux and consequent membrane potential changes play a role in 
determining the secretory defect Since a normal response to glybudde was observed, a 
proximal signal defect for closure of K-channels rather than an intrinsic defect in the channel is 
more likely In conclusion, the prolonged stimulation of beta cells with high glucose induces a 
series of distinct secretory abnormalities, with a pattern of response that lead first to an 
increased sensitivity and then to a decreased responsiveness to glucose 

MECHANISMS OF INSULIN ACTION AND INACTION 
Jesse Roth, M.D., Raymond end Anna Lublin Professor of Medicine, 
and Director, Division of Geriatric Medicine and Gerontology, Johns 
Hopkins university School of Medicine, Baltimore, MD, U,S.A. 

Over the last fiZty years there has been an enormous interest 
in understanding how insulin carries out its many biological 
functions. Progress has been especially rapid in the last several 
years. One of the most important foci of this research is to try 
to understand why patients with Type II diabetes have a diminutimn 
in their sensitivity to insulin and how these defects cam be 
prevented or overcome. 

Insulin itself, while stimulating biological actions, also 
brings with it inhibitory responses of multiple types. Indeed, 
insulin is one of the "insulin antagonists" for which investigators 
searched in earlier decades, Our studies with transgenic mice 
(that have multiple copies of the human insulin gone) that 
hypersecrete insulin show that hyperinsulinemia alone as the 
primary defect is capable of generating insulin resistance and 
glucose intolerance. These data are consistent with studies of 
Jeanrenaud et al. which have shown that hyperinsulinemia may be the 
initiating pathophysiological event with lesions of the brain that 
produce insulin resistance and glucose intolerance. 

The insulin receptor, with its kinase that activates the 
receptor, has been well studied. Recently attention has been 
turned to the receptor phosphatase which inactivates the receptor. 
Studies from our group (Bsrnier, Xole, and Liotta) as well as the 
group of Goldstein et el. have shown that the phoephatase can be 
regulated experimentally in such a way as to maintain the activated 
form of the receptor longer, thereby enhancing insulin action, 
Other studies of regulators of target cell sensitivity to insulin 
have revealed that TNF-alpha, produced by fat cells, especially in 
response to insulin, may be a major agent for insulin resistance in 
both fat and muscle cells through its actions on ZRS-I (Speigelman 
et al.). on the other hand, studies from our group (Montrose, 
Egan, and Wang) have shown that GL~-I, known primarily for its 
ability to enhance glucose-induced insulin secretion, may also be 
active in promoting insulin actions in the periphery, both in 
concert with insulin and as an independent agent. 

By delineating the signalling molecules and their receptors 
that regulate cell sensitivity to insulin, new therapeutic agents 
and regimens will emerge that will be broadly useful in patients 
with NIDDM. 
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Abstract. Cellular Mechanisms of Insulln Action. 

Steven Shoelson, MD, PhD 

In Insulin-resp0nelve tissues like muscle and fat, activated Insulin receptors directly 
pho~,phorylate substrata proteins like IR8-1, IRS-2 and Sho. The sites of phosphorylstlon 
on the substrata proteins serve to dock vadous SH2 (Sro homology 2) domain proteins, 
Including phoephatldyinositol (Pt) 3-kinass, the phosphstase SHP't'P2, and a linker protein 
Grb2 that helps regulate the activation state of Rss. Stlmuiatlon of She and IRe protein 
pathways by the Insulin roceptor leads to gone expression end cellular proliferation, and 
IRS proteins may regulate glucose transport, as well, Each of the Insulin receptor 
substrates contains a PTB (phosphotyroelne binding) domain, while downstream enzymes 
either contain SH2 domains or associate with 8H2 proteins. Our laboratory has studied 
how these modular proteins function in insulin action. As one strategy, the modular 
proteins were divided Into Isolated domains, and these have been characterized In detail, 
For example, we have determined binding characteristics of all SHE and PTB dome(ha 
of IRS-1, She, PI 3.kinase, SHPTP2 and Grb2 to understand how they interact with one 
another. In addition, we have determined crystal structures of many of the corresponding 
complexes, including those for IRS-1 with the insulin receptor and IRS.1 with PI 3.klnase. 
Once biochemical and physiological fun,~tiona and high resolution three-dimensional 
structures have been determined, the isolated modules can be reassembled to team how 
the modules Influence one another end, ultimately how the intact proteins and complexes 
work. AS an example of this approach, both Isolated SH2 domains of the tandem SH2 
phosphataee, SHPTP2, were analyzed. Subsequently, K was found the, t the domeir~s 
work together to regulate catalysis, so a crystal structure of the tandem domains was 
solved. This showed that two domains can function together in phosphoproteln 
recognition. The cellular signaling pathways of Insulin will be discussed along with 
selected detailed examples of how the molecules work In propagating signals into the cell, 

Beta cell adaptation to the diabetic state. 

Gordon C. Weir MD. Joslin Diabetes Center, Harvard Medical School, Boston MA, USA 

Beta cell function is profoundly a{tered in all hyperglycemic states. Potential contributors 
to the secretory abnormalities have included reduced GLUT2, glycogen accumulation, glucose 
recycling, changes in glucokinase, reduction of mitochondrial glycerol phosphate dehydrogenase 
(mGPDH), and reduction of the ATP=sensitive potassium channel activity, but none of these 
alone seem sufficient to account for the insulin secretory dysfunction found in diabetes. 

We have recently found comparable reductions in GLUT2 and insulin mRNA in the islets of the 
rats after partial pancreatectomy (Px) In addition, we found a striking reduction in protein levels 
of the transcription factor idx-1 Idx-1 (also caJled ipffl, pdx-1, luf-1 and stf-1) may be particularly 
important for pancreas development, presumably by influencing the expression of multiple 
genes. We have developed a hypothesis about pdx-1 being of major importance in maintaining 
the unique dJfferentiation of beta ceils. The machinery that allows optimal insulin secretion 
includes the enhanced expression of genes responsible for insulin, GLUT2, glucokinase, 
mitochondrial glycerol phosphate dehydrogenase, pyruvate carboxyiase and, no doubt, a variety 
of others. On the other hand, the expression of other genes must be suppressed, some of these 
presumably being glucose-6-phosphatase, lactate dehydrogenase, and PEP carboxykinase. We 
suspect that beta cells exposed to the diabetic milieu lose their unique differentiation and 
become more like other cell types. Such changes in the machinery, upon which glucose induced 
insulin secretion depends, would have an especially crippling effect upon the glucose 
component of insulin secretion. 
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COMPARATIVE DERMATOGLYPHICAL ANALYSIS OF TYPE I AND TYPE 2 
DIABETES 
S.M. Akhundova, U.F. Geshimova, VA, Mirza-zadeh 
Sevda Akhundova, Baku City Children Hospital n 6, Novoi sir. 11 370012 
Baku Azerbaijan Republic 

The groups of Azerbaijans with clinically diagnosed diabetes mellitus were examined 
using a comprehensive dermatoglyphic program. Examined were men of 14-45 age 
suffering from Type 1 (n=20) and Type 2 (n= 13) diabetes mellitus. 
As a control, a group of healthy men (n= 84) of the same nationality were examined 
too. To identify the dermatoglyphics the method by Cummins and Midlo (1967) was 
used The comparative analysis of dermatoglyphics patterns has demonstrated that, 
in some cases there are statistically significant differences between the groups of 
diabetics and the control one. The data optained testify to prospects of 
dermatoglyphic analysis in working out the genetical aspects of diabetes mellitus. 

FLORID DIABETIC RETINOPAq ~a': : A LONG-TERM FOLLOW-UP STUDY 
F Bande]lo, */** R Brancato,* R, Lattanzio,* A Malegori,* F Magonio,* G Moretti* Dept of 
Ophthalmology & Visual Sciences*, Scientific Institute H S Raffaele, University of Milano. Milano: Dept 
of Ophthalmology**, University ofFcrrara. Ferrara, Italy. 

Somctimes proliferatl\e retinopath?, in !.oang diabetics sbot, s pecuhar clinical features and e~ofiltlon Ihese form~ 
have a rapid course which leads to blindness in a short time and uere for this reason defined as "florid" proliferative 
retinopath 3 We present our experience on 118 eyes of 66 pafients followed for a mean time of 46 4 months -~ 363 
The clinical characterisl~cs of the patients ~ere: 46 females (69 7%); mean age 26.7 yrs ± 5/l: mean duration of 
diabetes 16 2 ",rs = 5 0: coexisting HBP in 17 patients (25.7%) All of Ihem ~ere 01sulin-depondcnt (100%) Mean 
initial visual acuily ~as 064 • 02?. In all the e2~es a cottfluent panrednal photocoagulation exlended to all areas of 
retinal iscbemia was performed At tile elld of follow-up visual acuity was 047 ± 0 33 Eyes with a final visual acuity 
lower than 0 1 were 25 (21 2%) The causes of blindness, in the majority of cases (90 4%), were retinal detachment 
and vitreous hemorrhages Twenty-eight e?es (23.7%) were submitted to pars l~lana vitrectomy: the mean post- 
surgicaI ~isual acufly was 0 18 ± 0.24. Considering Ibe total number of eyes, diabetic retinopathy improved in 81 out 
of 118 eyes (68,6%): on the contrary in 31 ~.% of the eyes retinopothy appeared worsened Neovascular gIaucoma 
occurred in 7 eves (5 9% of cases) 
Although florid retinopathy remains a major cause of blindness in diabetics, early laser treatmenl may reduce this 
risk 

G L Y C A T E D  A N D  O X I D I Z E D  LDL IN NIDD DIABETIC 
PATIENTS:  C O R R E L A T I O N  WITH S T A N D A R D  
P A R A M E T E R S  

Anichini M.*, Montagnani M.**, Tanganelli i.**, Borgogni P.**, Cesaretti 
S.*~ Lepori M.*, Braccini L.* 

* INRCA- Florence 
**University of Siena - Italy 

We have evaluated LDL glycation in 45 patients aged between 18 and 86 
years and in 17 normal subjects of comparable age, throt~gh a monoclonal 
antibody directed against glycated Apo B in a competitive EE1SA test; as 
sustained by some authors, due to the higher susceptibility of LDL glycated 
during oxidation, we have compared the values detected with oxidized anti- 
lipoprotein antibodies (ELISA test, using copper oxide-treated LDL as 
antigen) and with standard parameters such as glycemia and glycated 
haemoglobin (determined with glucose-oxidase and HPLC method, 
respectively). 
Results are reported in Table 1 

Glycemia Glycated Hb Glycated LDL AbOxLDL 
(rag%) (%) (rag% apoB gl) (mU/ml) 

NIDD 144.18+59.75 7.88t2.48 0.10+0.15 158.43+154.64 
Normal 94.24--7.58 5.65+0.0046 0.04+003 105.82+40.29 

High levels of glycated LDL (expressed as glycated Apo B) have been 
observed in sera of patients with non-insulin dependent diabetes (NIDD) 
which do not correlate with glycated Hb levels (r0.144), while they 
correlate with oxidized anti-LDL antibodies (r=0.716). 
Therefore, glycated lipoproteins are likely to be one of the sources of in 
,Avo formation of oxidized LDL in diabetic patients. 

D I A B E T I C  P A P I L L O P A T t t Y :  A 4-YEAR FOLLOW-UP STUDY OF 54 EYES 
F Bandello,*/** R Brancato.* R Lattanzio,* G Macstranzi.* C Bclluzzi,* G MoreEi* - Dept of 
Ophthalmology & Visual Sciences*, Scientific Institute H S Raffaclc. Untyersity of Milano. Milano: Dept 
of Ophthalmology**. University ofFerrara. Fcrrara. Ital~ 

Diabetic papillopath) (DP) is characterized by a lemporar) edema of the opllc disc. uith iluluma[ x isual impamnent 
Our caselist consists of 69 eyes (50 pts), evaluated in our Departmenl during the last 13 yrs The clinical 
characteristics of the patients were: 34 females (68%); mean age 495 yrs ± 16 8: mean duration of diabetes 13 2 yrs 

78: 58% of the patients were insulin-dependent: HBP coexisted in 29 pts (58%) The lesion was bilateral in I9 pts 
(38%): the optic disc involvement was sectorial m 41 e)es (59 4%) and total in the remaining 40.6% of cases [n 10 
out of 46 eyes (217%) in which a visual field examination was performed, only a slight enlargement of the blind 
spot was observed. With regard to the coexisting diabetic retinopathy (DR), d was absent in 4.3% of cases, non- 
proliferative in 55% of cases, pro-proliferative in 34.8%, proliferative in 5 9% 
We followed 38 out of the 50 pts (54 eyes) for an a~erage peripo of 52 7 mos = 34 i. The initial visual acuity was 
0.67 = 0 30 and 058 ± 032 at the end of follow-up The average time between diagnosis and regression of DP was 
6.2 mos i 3.4 In I6/54 eyes (296%) DP reappeared during the follow-up: in L8 5% in the same sector and in 
11 1% in different seclors of the optic disc With regard to the DR e~ olution, 46 1% of the eyes showed a progression 
of retinal lesions during the follow-up and in 107% of cases a proliferatix e stage occurred. 
[n conclusion in our caselist DP turned out to be associated wdh pre-proliferative DR in a high percentage of cases 
In order to explain this association, it's possible to speculate that DP is a consequence of lesions localized at the level 
of the third retinal capilla D layer; the characteristics of lhis network ( i e .  long and tortuous v~ssels, few 
anastomoses, high resistance) could justi(~ a specific in~oI~emenl fil cases of impaired Mood circulalion as bpicafi? 
present in the pre-proIiferative stage of retinopath 3 . 
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POSSIBLE INVOLVEMENT OF TUMOR NECROSIS FACTOR (TNF) IN 
SERUM LIPID ALTERATIONS IN IDDM PATIENTS. B.Batetta, P.P. 
Contini*, M.Manai*, F.Sanna, P.Pani, S.DessL 
Alterations of lipid metabolism are frequently observed in patients with IDDM. 
These alterations include high triglyceride and low HDL cholesterol (HDL-C) 
levels in the plasma. It has been suggested that hypertriglyceridemia could be 
related to a decrease of lipoprotein lipase (LPL) activity and or to an increase of 
VLDL production as a consequence of insulin deficiency. Since precursor 
particles of HDL are thought to derive from lipolysis of triglyceride rich 
lipoproteins, the possibility that low HDL-C observed in IDDM patients may be 
secondary to the decreased triglyceride clearance from plasma, must be 
considered. To better understand the physiologic basis for the altered lipid 
metabolism in IDDM patients, in the present study, the levels of triglycerides 
and HDL-C in the plasma were correlated with the expression, in monuclear 
cells, of some genes known to be involved in the regulation of lipid metabolism 
such as HMGCoA reductase and LDL receptors. In addition the expression of 
TNF was also investigated since this cytokine has been frequently reported as 
being responsible for c~anges in lipid metabolism which occur in association 
with other wasting diseases such as infections and cancer. The study was 
conducted on six IDDM patients, at diagnosis, two days after insulin treatment 
and after reaching the glycaemic control as evidenced by hemoglobin A l c  
measurement. At the time of diagnosis hypertriglyceridemia and low HDL-C 
levels were associated with low expression of HMGCoA reductase and LDL 
receptors and high expression of TNF as compared to controls. Two days after 
therapy the triglyceride levels strongly decreased in association with reduction 
of TNF gene expression and the increase of HMGCoA reductase and LDL gene 
expression while the HDL-C levels were still low. Recovery of the normal 
pattern of HDL-C was seen when glycaemic control was obtained. Overall, 
these results suggest that the decreased LPL activity observed in IDDM 
patients may be mediated in part by TNF other than by insulin deficiency. In 
addition they suggest that hypertriglyceridemia and low HDL-C levels in IDDM 
patients are regulated, at least in part, by independent mechanisms. 

lstituto di Patologia Sperimentale, Universit~ degli Studi di Cagliari, via Porcell 
4, 09124 Cagliari, and *Servizio di Oiabetologia e Malattie Metaboliche, 
Ospedale S.Giovanni di Dio USL n ° 8 Cagliari. 

Proinsulin-like molecules and insulin release in human islets: effect of 
chronic exposure to high glucose concentrations. 
F. Bertuzzi, C. Socci, C. Berra, M.V. Taglietti, G. Pozza and A.E Pontiroli. 

Besides being a consequence of inadequate insulin release or insulin 
action, hyperglycemia might itself impair islet insulin response to glucose. 
Mimicking the effects of a poor metabolic control on transplanted islets, 
we studied in an in vitro system the effect of hyperglycemia on islet 
function, by evaluating the release of insulin and proinsulin-like 
molecules of human islets after 48 hours of culture in high glucose 
concentrations. 
Islets were isolated from human pancreata; after a 12-h overnight culture 
at 37 ° C in CMRL 1066 (10% FCS, 1% L-glutamine, 1% antibiotics), islets 
were divided in two groups and cultured for 48-h in standard CMRL 1066 
(control islets), and CMRL 1066 plus glucose 16.7 mM (test islets). After 
the 48 h experimental culture, islets were perifused and acutely 
stimulated for 20 minutes with glucose 16.7 raM, followed by glucose 3.3 
mM for 20 min. As expected, islets cultured in high glucose released 
more insulin under basal conditions than control islets; in addition these 
islets lost the ability to release insulin in response to an acute glucose 
stimulation, and showed a paradoxical response to low glucose levels. 
Moreover, the proinsulin-tike materials / insulin ratio was higher in islets 
cultured in high glucose than in control islets, after high glucose (0.23+ 
.04 in control islets vs 0.47 + 0.10 in islets cultured in high glucose; n=12; 
p<O.05) and low glucose (0.24+ .04 in control islets vs 0.92 + 0.24 in 
islets cultured in high glucose; n=8; p<0.05). 
The evidence that culture conditions can affect the release of proinsulin- 
like molecules of isolated human islets suggests that a chronic glucose 
stimulation can imbalance the rates of synthesis, intracellular 
degradation, and release of insulin from 13 cells, so that insulin is 
released before its maturation is complete. 

Istituto Scientifico San Raffaele, Via Olgettina 60, 20132 Milano, Italy 

Hypoglycemia after pancreas and islet transplantation. A. Battezzati, 
D. Bonfatti, G. Calori, A. Secchi, R. Caldara, L. Luzi, G. Pozza. 
Department of Medicine, Istituto Scientifico San Raffaele, Milan, Italy. 
Hypoglycemia (hypo) is a major iatrogenic complication in IDDM. Can 
pancreas or islet transplantation (PTx, ITx) cure IDDM avoiding hypo? 
The prevalence of hypo after Ptx or ITx is unknown, although 
persisting counterregulatory abnormalities and occurrence of hypo 
were reported after Ptx. Aim of this study was to assess the 
prevalence of hypo in functioning PTx and ITx (function defined by > 
3 of: HbA1c<6.5%, fasting plasma glucose(PG) <7.8mM, >4wks insulin 
independence and fasting c-peptide>2ng/ml). 43 diabetic-uremic 
subjects were studied at 2mos and yearly up to 3yr after kidney and 
PTx. Patients received a isocaloric diet fractionated in 3 meals and 
their PG sampled at 2h intervals for 1 day. Prevalence of hypo: 

PG 2 mos (n=37) 1 yr (n=38) 2 yr (n=26) 3 yr (n=19) 
<3.6 mM 4 3 4 3 
<3.0 mM 1 1 1 1 
No subjects reported symptoms of hypo. The lowest PG was 2.6 mM. 
6 (32%) of 19 PTx functioning at 3yr had at least 1 PG <3.6raM in one 
study, and 3 (16%) had at least 1 PG <3.0mM. 7 (50%) of all PG 
<3.6mM recorded occurred > 4h from last meal, including 3 of the 4 
PG <3.0mM. 3 subjects had hypo after 10h overnight fasting, 2 
reaching PG <3.3mM. Prevalence of hypo was not different between 
sexes. 4 ITx recipients were studied with the same protocol, 2 of them 
complying with inclusion criteria at 6 mos, 1 at ly r  and 1 at 2yr follow- 
up. The lowest PG was 3.6mM. SUMMARY: 10-15% of PTx have 
hypo during their yearly 24h PG profile. One third of PTx have at least 
1 hypo over 3yr follow-up. Hypo is spread through the day, the lowest 
values being post-absorptive. No hypo occurred in functioning ITx 
studied up to now, although the sample size is too small to draw 
significant conclusions. CONCLUSION: functioning PTx can cure 
diabetes at the expense of mild hypo. Since our results reflect a 
1day/year sample, prevalence of hypo after PTx may be greater than 
estimated. 

PREVALENCE OF SEVERE HYPOGLYCAEMIA IN A COHORT 
OF DIABETIC CHILDREN. E. Bognetti, A. Brunelli, F. Meschi, R. 
Bonfanti, M. Viscardi, A. Zoja, A. Cogliardi, G. Chiumello. 
Department of Pediatrics, Scientific Institute H San Raffaele, 
Universi O, of Milan, Italy. 
Severe hypoglycaemia is one of the worst experience for IDDM 
patients. We have retrospectively evaluated the prevalence of severe 
hypoglycaemia (hypogtycaemia with seizure or impairment of 
consciousness) during the years 1992-94. Data have been obtained 
by interview from 187 (105m/82f) patients randomly selected in our 
out-patient clinic. Mean age at interview was 14.2+_5.3 years and 
duration of diabetes 6.4+4.2 years. Prevalence of hypoglycaemia as 
episodes/100 patients/year was: during 1992: 12%; during 1993: 
11% and during 1994: 20%. Frequency of hypoglycaemia was: 39% 
during the night; 51% during the morning until lunch; 10% after 
lunch until midnight. Hypoglycaemia ,was explained in the 27% of 
episodes by errors in diet; in 11% by insulin mistakes but in about 
42% of episodes was impossible to identify a cause. Hypoglycaemia 
was treated by oral glucose or glucagon respectively by 73% and 
15%. Hospital admission was necessary in 11% of episodes. 
Transient palsy was reported in 1 patients. Mean glycaemia before 
treatment was 29+11.5 mg% but it was performed before treatment 
only in 23 patients. Insulin requirement and metabolic control before 
and after hypo were not different (insulin: 0.87_+0.2 Vs 0.88_+0.2 
U/Kg/day; delta HbAlc: 32.8+_25.7 Vs 37.4+26.1%). Relative body 
weight (RBW) was modestly higher after hypoglycaemia 
(105.8+14.7 Vs 108.8+15.8, p<0.01). We conclude that severe 
hypoglycaemia is a frequent acute complication of insulin therapy in 
children and adolescent. Hypoglycaemia is particularly frequent 
during night-time and errors in diet explain many episodes. 

Emilio Bognetti, Clinica Pediatrica, Ospedale San Raffaele, 20132 
Milano 



ROLES OF T R A N S M E M B R A N E  GLUCOSE T R A N S P O R T  AND 
INTRACELLULAR GLUCOSE PHOSPHORYLATION IN MUSCLE INSULIN 
RESISTANCE OF NON-INSULIN-DEPENDENT DIABETES MELLITUS. R.C. 
Bonadonna, S. Del Prato, E. Bonora, E. Ferrannini, M.P. Saccomani, C. Cobelli, 
R.A. DeFronzo. 
The quantitative role of the cellular effectors of glucose metabolism in 
determining muscle insulin resistance in non-insulin dependent diabetes mellitus 
(NIDDM) is still imperfectly known. We assessed transmembrane glucose 
transport and intraceilular glucose phosphorylation in vivo in skeletal muscle in 
non-obese NIDDM patients. We performed euglycemic insulin clamp studies in 
combination with the forearm balance technique (brachial artery and deep 
forearm vein catheterization) in 5 non-obese NIDDM patients and 7 age- and 
weight-matched controls (study 1). D-mannito[ (a non-transportable molecule), 3- 
O-[v+C]-methyI-D-glucose (transportable, but not metabolizable) and [3-3H-]-D - 
glucose (transportable and metabolizable) were simultaneously injected into the 
brachial artery, and the washout curves were measured in the deep venous 
effluent blood. In vivo rates of transmembrane transport and intracellular 
phosphorylation of D-glucose in forearm muscle were determined by analyzing 
the washout curves with the aid of a multi-compartmental model of glucose 
kinetics in forearm tissues. At similar steady state concentrations of plasma 
insulin (=500 pmol/I) and glucose (=5.0 mmol/I), the rates of transmembrane 
influx (34.3_+9.1 vs 58.5_+6.5 !lmol.min-~.kg -~, p<0.05) and intracellular 
phospherylation (5.4_+1.6 vs 38.8_+5.1 l~mol.min-~.kg -~, p<0.01) in skeletal muscle 
were lower in the NIDDM patients than in the controls. In the NIDDM patients 
(study 2) the insulin clamp was repeated at hyperglycemia (=13 mmol/I) trying to 
match the rates of transmembrane glucose influx measured during the clamp in 
the controls. The rate of transmembrane glucose influx (62±15 l~mol.min-~.kg -~) in 
the NIDDM patients was similar to the controls, but the rate of intracellular 
glucose phosphorylation (16.6_+7.5 pmol-minmkg-+), although 3-fold higher than in 
the patients during study 1 (p<0.05), was still ~60% lower than in the controls 
(p<0.05). We conclude that, when assessed in vivo, both transmembrane 
transport and intracellular phosphorylation of glucose are refractory to insulin 
action and add to each other in determining insulin resistance in skeletal muscle 
of NIDDM patients. 

Riccardo C. Bonadonna, M.D. 
Division of Endocrinology and Metabolic Diseases 
Azienda Ospedaliera di Verona and Verona School of Medicine 
Piazzale Stefani 1 
37124 Verona, Italy 
Tel." 39-45-8073115 
FAX: 39-45-917374 
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INTRACELLULAR PARTITIONING OF GLUCOSE DISPOSAL IN 
DIABETIC SUBJECTS WITH OR WITHOUT HYPERTENSION. E. 
Bonora, M. Alberiche, G. Targher,  F. Saggiani, M. Zenere ,  R.C. 
Bonadoana and M. Muggeo. 
In this s tudy we quantitated rates of glucose disposal throughout  the 
different intracellular biochemical pathways (glycogen synthesis, total 
glycolysis, non-oxidat ive glycolysis, glucose oxidation), as well as 
hepatic glucose production, Cori cycle and lipid oxidation by using a 
4-h euglycemic (-5 mM) insulin clamp (-300 pM) in combination with 
dual tracer infusion ([3H]-3-glucose and [14C]-U-glucose) and indirect 
calorimetry in 20 normotensive diabetic (D) and 20 sex- age- and BMI- 
matched hypertensive diabetic (HD) nonobese (BMI<30) patients. No 
differences were found between the two groups in the basal rates of 
glucose metabolism, while significantly lower rates (gmol /min .kg  
FEM) of total glucose disposal (20.85 _+ 2.33 vs 28.54 + 3.01, p<0.05) 
and  g lycogen synthes is  (3.69 + 1.50 vs 12.43 + 3.29, p<0.025) were 
found in HD vs D subjects during insulin infusion. In this condition, 
total (17.13 -+ 3.I3 vs 16.11 -+ 1.61) and non-oxidative glycolysis (7.50 -!+- 
2.70 vs 3.86 + 1.46) were not significantly different in HD and D, while 
glucose oxidation was substantially lower in HD vs D (9.60 -+ 0.66 vs 
12.22 _+ 1.26, p<0.07). Hepatic glucose production (5.02 + 0.88 vs 4.I5 -+ 
1.43) and Cori cycle (1.09 _+ 0.73 vs 0.37 _+ 0.19) were not different in 
the two groups whereas lipid oxidation was significantly higher in 
HD than in D subjects (1.34 +_ 0.13 vs 0.91 + 0.15, p<0.05). These results 
sugges t  that in nonobese  diabet ic  subjects  the p re sence  of 
hyper tens ion  is associated with a more  severe degree  of insulin 
resistance and that this defect is mainly due to a more pronounced  
defect in glycogen synthesis. 

Endocrinologia e Malattie del Metabolismo, Universit/~ di Verona, 
Ospedale Civile Maggiore, Piazzale Stefani, 1, 37126 Verona. 

PREVALENCE OF CELIAC DISEASE IN A COHORT OF 
CHILDREN AT ONSET OF INSULIN DEPFArDENT 
DIABETES. R.Bonfanti, E.Bazzigaluppi*, M.Viscardi, E.Bognetti, 
F.Meschi, C.Riva, P.Macellaro, G.Barera, C.Bianchi, G.Chiumello. 
Department of Pediatrics, Department of Medicine*, Scientific 
Institute H San Raffaele, UniverMry of Milan, Italy. 
The prevalence of  celiac disease in Insulin Dependent Diabetes 
Mellitus (IDDM) patients has been reported between 1 to 4 %. 
Antiendomysial antibodies (EMA) detected by indirect 
immunofluorescence on section of  monkey's distal oesophagus, are a 
sensitive and specific marker of  celiac disease. The aim of the study 
was to screen a cohort of newly diagnosed IDDM patients for celiac 
disease with EMA. 
172 patients, referred to our Department for IDDM onset, have been 
consecutively studied since 1/93 to 12/95 (71 F, 101 M, mean age 8.7 
+ 4.7 yrs). All of them were tested for EMA and total IgA (to exclude 
selective IgA deficit); patients with positive EMA were indicated for 
the intestinal biopsy. We also evaluated: metabolic data (HbAlc, 
Fructosamine, venous blood gas analysis), and auxologic parameters 
(Height standard deviation score, relative body weight). 
All patients studied had normal IgA values; 9/161 (5.6%, 3F/6M) had 
positive EMA antibodies. The jejunal biopsy was performed in 5 of 
them (4 EMA positive patients refused) and a subtotal villar atrophy 
was found in 4 patients (confirmed celiac disease prevalence =2.3%). 
All patients with celiac disease at biopsy were HLA DR3/ DQ2. 
There were no significative differences for all the parameters studied 
at onset of IDDM between EMA positive and negative patients, but 
EMA positive patients were younger than EMA negatives : 4.86 + 2.3 
yrs vs 8.83 + .7 yrs (p--0.01 Mann Whitney U test). 
In conclusion these results show that the increased prevalence of 
celiac disease, according to antiendomisyal antibodies screening, is 
already present at clinical onset of IDDM. Clinical parameters, apart 
from age, are not different between patients with diabetes at onset and 
with or without markers for celiac disease. We can speculate that a 
common immune-mediated mechanism is involved in both diseases: a 
longitudinal study of  EMA in this patients could add further 
information on this hypothesis. 

Riccardo Bonfanti, Clinica Pediatrica, Ospedale San Raffaele, 20132 
Milano. 

NA+/Li + COUNTERTRANSPORT (SLC) AND CARDIOVASCULAR RISK IN 
HYPERTENSIVE NON NEPHROPATIC NIDDM PATIENTS. 
A Brizzolara, L. Ponte, R Pontremoli *, L Adezati and G.L Viviani. 

High SLC have been proposed as a marker of hypertension (HT) Individuals with HT 
and metabolic abnormalities had significantly higher SLC than those without these 
alterations. Increased SLC has been found in insulin-dependent diabetes (IDDM) 
with diabetic nephropathy (DN) or poor cardiovascular risk profile [HT, low HDL, high 
triglycerides (TG)]. In non insulin-dependent diabetes (NIDDM), high SLC has been 
found when HT and/or DN are present, Objective of study: To assess the 
reiationship between SLC, metabolic abnormalities and diabetic complications in 
NIDDM HT without DN Methods: 150 NIDDM nermoalbuminuric patients in therapy 
with antidiabetic drugs and sodium-free diet were visited. Patients with systolic blood 
pressure (SBP) >_ 140 and/or diastolic (DBP) _> 90 (WHO criteria) were enrolled 
(n=43, 16M/27F, BMI 28._+3.8 Kglm2; duration 8.4+5.9 yrs; age 61.6 +7.5 yrs (Mean 
_+ SD). Blood glucose, HbAIc, C-Peptide, cholesterol (CHOL), HDL, TG, uric acid, 
creatinine, urinary albumin concentration (UAC), erithrocyte SLC (Canessa method), 
fundus examination for the presence of diabetic retinopathy (DR), US Doppler for 
carotide plaques (CP), electroneurography for somatic neuropathy (SN) and Ewing 
tests for the cardiovascular autonomic neuropathy (CAN) were evaluated. Patients 
were divided in 2 groups based on their SLC: Group I (G1), SLC <0.4, n= 24; Group 
2 (G2), SLC _>0.4 mmol/L cell x h, n =19. Statistics: Unpaired Student T, Chi and 
Pearson R; p level <0.05. Results: Groups were comparable regarding BMI, sex, 
age, duration, glucose, HbAIc, CHQL, uric acid, UAC, SBP and the prevalence of 
DR, CP and SN. Significative differences were found for HDL (GI: 1.28_+0,31, G2: 
1.05-+0.24 mmol /L), TG (GI: 179 _+0,92, G2: 2.58_+132 mmol/L), CHOL/HDL ratio 
(GI: 48_+ 15, G2: 59+2.1), C-Peptide (GI: 0.95-+039, G2:142-+0.70 nmol/L), DBP 
(GI: 91.6+11.3, G2:97,8+6.7 mmHg) and CAN score (GI: 0.6+0.9, G2: 2.1_+1.2). In 
all patients SLC was correlated with: C-Peptide (R=0.38), TG (R=0.29), CAN 
(R=0.45) and HDL (R=0.37). Conclusions: Our data confirm that, as reported in 
general population and IDDM, higher SLC levels are found in NIDDM HT 
normealbuminuric patients with associated metabolic abnormalities. Moreover, 
irrespective of other diabetic complications Group 2, with higher DBP levels and a 
cardiac autonomic involvement, has a poor cardiovascular risk profile 

From the Department of Internal Medicine, Geriatrics Postgraduate School and 
*Nephrology Chair, University of Genoa. Viale Benedetto XV, 6. 16132 Genoa, 
ITALY 
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A NEW PROTOTYPE OF COHERENT MICROCAPSULES (CM) FOR 
PANCREATIC ISLET GRAFT (TX) IMMUNOISOLATION R. Calafiore, G. 
Basta, G. Luca, C. Tortoioli, G. Selvaggi*, C. Ricordi*, P. Brunetti 
To minimize the size of standard alginate/polyaminoacidic (AG/PA) 
immunoprotective microcapsules, measuring 700-800Fm in equatorial 
diameter, we developed CM, which based on a new two-phase, aqueous multi- 
reagent emulsification process, would allow formation of a highly 
biocompatible, permsetective, and ultra-thin hydroge] cast, tightly enveloping 
each individual islet, so as to eliminate any idle, dead space. CM morphologic 
integrity was documented by either light (staining with Hematoxilin-Eosin) or 
scanning/transmission electron, or eonfocal laser, microscopy examination. In 
vitro CM immunobarrier competence was demonstrated, in vitro, by both 
membrane's impermeability to Ig, and splenocyte/lymphocyte's proliferation 
inhibition in allo-/xenogeneic mixed islet/splenocyte or lymphocyte co-cultures. 
Rat, canine or human islets in CM showed physiologic in vitro glucose- 
stimulated insulin release (ANOVA, p<0,001 vs. baseline), Moreover, CM did 
not provoke any inflammatory cell reaction, after 30 days of TX beneath the 
renal capsule of normal CD-1 mice. In either CD-1 mice or Lewis rats with 
streptozotocin-induced diabetes, intraperitoneal (the former) and/or renal 
subcapsu~ar TX of xeno- or allogeneic WistadFurfh rat islet containing CM, 
respectively, resulted in full remission of hyperglycemia in all recipients which 
was sustained for a maximum of 140 days of graft. Intrahepatic TX of canine 
islet containing CM in 6 dogs with total panoreatectomy-induced diabetes, two 
of these animals being treated with Cyclosporin, hesitated in induction of 
hyperglycemia remission, in all but one recipients, which, however, lasted to a 
maximum of 8-1g days. Rapid graft failure was associated with liver histologic 
findings of dense inflammatory cell infiltration, whose immunocytochemical 
characterization is in actual progress, surrounding the islet containing, but not 
empty, CM. In summary, CM seem to retain standard microcapsule's functional 
properties, both in vitro and in diabetic rodents, while occupying neglectible 
volume. Relative to the preliminary dog study, whether implant site-related 
effects may adversely affect TX survival, and aiternative sites should be 
instead considered, will require further investigation. 

Dipartimento di Medicina Interna e Scienze Endocrine e Metaboliche, 
Universit~ di Perugia, Via E. Dal Pozzo, 06126 Perugia, and *Diabetes 
Research Institute, University of Miami, 1450 NW loth Avenue, Miami, FL 
33136, U.S.A. 

K I D N E Y  A N D  K I D N E Y - P A N C R E A S  T R A N S P L A N T A T I O N  
FOR UREMIC IDDM PAT1ENTS:A TWO YEARS F O L L O W - U P  
R.Caldara, E.La Rocca, R. Castoldi, D.Giudici, G. Ferrari, G. Gallioli, L. 
Beretta, G. Torri, V.Di Carlo, G. Pozza and A. Secchi 
Scientif ic  Institute San Raffaele - Milan - Italy 

Aim of our study was to evaluate the two years follow-up period of three 
groups of uremic-diabetic patients who received a single kidney or a 
simultaneous kidney and pancreas transplantation: group SPK(25 pts-26 
segmental neoprene injected pancreas transplantation); group WPK (35 pts- 
whole pancreas transplantation with bladder diversion); g o u p  K(17 pts-19 
single kidney transplantation). Immunosuppression was based on ALG or 
ATG globulins (Merieux), azathioprine and cyclosporine. 33 patients [12 
(48%) in the SPK group, 15 (41.6%) in the group WPK and 6 (31.5%) in 
the K group] had postoperative surgical complications. 15 patients 
underwent reintervention [6 (24%) in the SPK group, 8 (22.8%) in the 
group WPK and 1 (5.2%) in the group K]. 54 patients experienced an acute 
kidney rejection episode [15 (60%) in the SPK group, 27 (77.1%) in the 
group WPK and 10 (52.6%) in the group K). Two years HbAlc  (SPK 
5.6+0.2, WPK 5.8-+0.5, K 8.1_+0.2) and plasma creatinine levels (SPK 
1.3_+1.1, WPK1.3+0.1, K 1.7_+0.2) were higher in K patients than in 
simultaneous kidney and pancreas recipients (p<0.01 and p<0.05). Survival 
rate for patients was similar in the three groups (SPK 88.0%, WPK 88.4%, 
K 88.3%) and higher than patients who were in waiting list for 
transplantation in our centre (67%). Two years kidney survival rate was 
lower in K recipents than in SPK and WPK recipents (SPK 93.1%, WPK 
88.4%, K 79.4%). In 7 patients [5 (20%) in the SPK group and 2 (5.7%) in 
the group WPK] vascular thrombosis led to pancreas failure. A pancreatic 
fistula was diagnosed in 7 patients [6 (24%) in the SPK group and I (2%) 
in the group WPK]. Haemorragic complications occured in 4 SPK patients 
(16%) and in 1 WPK patient (2%). A duodenum bladder anastomosis 
leakage was confirmed in 3 WPK patient (8.5%) and a urether bladder 
anastomosis leakage was diagnosed in 3 K subjetcs (15.7%). 

FUNCTIONAL HUMAN ISLET GRAFTS IN THE SCID MOUSE: A 
NOVEL MODEL FOR THE STUDY OF HUMAN TYPE I DIABETES. F. 
Calcinaro, G. Gambelunghe, G. Murdolo, G. Pelosi, K.J. Lafferty and P. 
Brunetti. 
Previous studies have provided evidence that 1DDM recurrence in islet tissue 
transplanted to diabetic NOD mice is a CD4+ T-cell dependent process, non- 
restricted by the MHC antigens carried on the islet tissue. That is, IDDM in this 
animal model results from non-specific inflammatory islet tissue damage. If that 
is true also for the human disease it would be possible for unfractionated 
peripheral blood monnnuclear cells (PBCs) from diabetic patients to damage 
non-syngeneic islets. This report proposes a novel animal system for the study of 
human islet-specific CMI. Two batches of 200-400 freshly isolated hand-picked 
human islets were transplanted to tile kidney capsule of SCID mice. Graft 
function was determined by assaying human C-peptide production following i,p, 
glucose challenge (2 gr/Kg B.W.), 3-4 weeks after transplantation (Tx). Animals 
showing significant C-peptide production (>0.6 pmol/l) served as the recipients 
of unfractionated PBCs. 107 fresh PBCs from either new onset diabetic patients 
(n=12) or age-matched control subjects (n=5) were transplanted, in a blood 
cloth, adjacent to the islet grafts. Groups of 1-4 mice were transplanted with PBCs 
isolated from the sanae donor. Four weeks after Tx of PBCs, human C-peptide 
production was assayed again and the animals sacrified for histology. One half 
of the islet graft was fixed and stained (H&E, insulin and glucagon). The 
reminder was snap-frozen and stained for the presence of CD3+ human T-cells 
using a specific bietinilated monoclonal antibody and two secondary revealing 
antibodies. Preliminary experiments served to determine that purified human 
islets do not trigger an allograft reaction when co-transplanted with HLA- 
mismatched control PBCs. RESULTS. 13 of 23 SCID mice transplanted with 
PBCs from diabetic patients ~ r i o u s  degrees of islet graft infiltration and 
the presence of CD3+ human T-cells at the islet site. In the control group (n= 12) 
only two mice, both transplanted with PBCs from the same donor, showed 
infiltration and the presence of human T-cells at the islet site (P=0.034; Fisber's 
exact test). The analysis of C-peptide production before and after PBC Tx 
provided evidence for islet damage in the test group (-Test group- Before PBCs: 
1.9_+0.16 pmol/l, mear~+SEM; after PBCs: 1.04+-0.6; P=0.0004. -Control group- 
Before PBCs: 1.66-+0.2 pmol/l; after PBCs: 1.36+-0.31; P=0.42; Mann-Whimey U 
test). CONCLUSIONS. This system provides a way to study human islet-specific 
CMI outside the diabetic patient. We propose it for: 1) determining cellular 
involvement in the pathogenetic process; 2) establishing human islet-specific T- 
cell clones and 3) defining pathogenicity of already established human islet- 
specific clones. 

lstituto di Medicina Interna c Scienze Endocrine e Metaboliche, University of 
Pemgia, Via Enrico Dal Pozzo, 06126 Perugia, ltaly 

REG GENE EXPRESSION IN A PSEUDOISLET REGENERATING MODEL 
M.Cavo, A.Puddu, G.Falzetti, L. Adezati, G.L.Viviani 

In 1988 Okamoto and coworkers identified a new gene named Reg (i.e. RF- 
gencrating Gene). This gene was expressed in a model of surgical diabetes during 
the adaptive repair/regeneration process. 
Many authors have investigated the role of the Reg Protein encoded by this gene in 
different sperimental model. 
In this work Reg gene expression was studied in a pseudoislet model in which 
endocrine p..cells are induced to restore their functional structure by re-aggregation. 
Islets of Langerhans were obtained from adult Sprague Dawley rats using a 
modification of the method proposed by Sutton et al. islets were divided into two 
groups. Islets of the first group were dissociated after 24 h of culture using a 
chemical, mechanical and enzymatical method. The ceils obtained were divided in 4 
sub-groups and were cultivated for seven days in RPMI 1640 medium supplemented 
with FCS 2% and antibiotcs rispectively in presence of 2.8 mM glucose, 16.7 mM 
glucose, 10 mM Nicotinamide and 18% amino acid solution. During the culture 
period the cel~s spontaneously reaggragate in pseudois~ets, islets of the second 
group were not dissociated and cultured at the same conditions. Rna was extracted 
from each group of islets and was subjected to RT-PCR using 32P endlabelled 
primers for a specific region of Reg cDna. At the same time a second PCR was 
performed with endIabelled primers specific for preproinsulin as a marker for 
pancreatic endocrine cells. PCR products were analysed with 12 % polyacriamide 
ge~ electrophoresis and autoradiography. 
In pseudoisiets preproinsulin gene expression showed the expected modulation in 
the different conditions; Reg gene expression showed a 218 % increase at 16.7 mM 
glucose, a 183% increase with Nicotinamide and a 114 % increase with amino acids 
when compared with 2.8 mM glucose. In islets preproinsulin gene was regularly 
expressed, while Reg gene was not expressed at all. 
In conclusion, these data show that in the pseudoislets model, i.e. a model where 
endocrine, pancreatic cells undergo to repairing/regenerating processes, Reg gene 
is expressed and glucose and Nicotinamiide increase this expression, while Reg 
gone is not expressed in islets at the same conditions. These results suggest a 
possible organizing role for Reg protein in islet formation. 

DIMI Dipartimento di Medicina Interna, V.le Benedette XV, 6-16132 Genova, Italy 



Renal sub-capsular islet grafts fully correct the impaired 
skeletal muscle glucose transport system of 
streptozotocin diabetic rats. 
A.M. Davall[, R. Napoli, M.F. Hirshman, R. Weitgasser, G.C. Weir, 
and E.S. Horton. 
Joslin Diabetes Center, Harvard Medical School, Boston, MA 02215 

Chronic insulin therapy improves, but does not restore 
insulin-mediated muscle glucose uptake in human diabetes or 
muscle glucose uptake, transport, and transporter translocation in 
streptozotocin diabetic rats. To determine wether this inability is 
due to inadequate insulin replacement, we studied fasted 
streptozotocin-induced diabetic Lewis rats either untreated or after 
islet transplantation under the kidney capsule. Plasma glucose was 
increased in untreated diabetics and normalized by the islet 
transplantation (110_+5, 452_+9, and 102_+3 mg/dl in controls, 
untreated diabetics and transplanted diabetics, respectively. 
Plasma membranes and intracellular microsomal membrane 
vesicles were prepared from hindlimb skeletal muscle of basal and 
maximally insulin stimulated rats. Islet transplantation normalized 
plasma membrane carrier mediated glucose transport Vmax, plasma 
membrane glucose transporter content and insulin-induced 
transporter translocation. There were no difference in transporter 
intrinsic activity (Vmax/Ro) among the three groups. Microsomal 
membrane GLUT4 content was reduced by 30% in untreated 
diabetics rats and normal in transplanted diabetics, while the 
insulin-induced changes in microsomal membrane GLUT4 content 
were quantitatively similar in the three groups. There were no 
differences in plasma membrane GLUT1 among the groups and 
between basal and insulin stimulated states. Microsomal 
membrane GLUT1 content was increased 60% in untreated 
diabetics and normalized by the transplantation. 

In conclusion, our data show that islet transplantation under 
the kidney capsule completely restores the impaired skeletal 
muscle glucose transport system of streptozotocin diabetic rats, 
supporting the hypothesis that the route of insulin delivery is not a 
significant variable. 

COGNITIVE FUNCTIONS IN PATIENTS WITH INSULIN-DEPENDENT DIABETES MELL TUS 
M De/ulgelis, G Calabrese, T. Seiarma*. S Frizz.a*, C Cantoni*, M Piccirilli* 
Dipartimento di Medicma lnterna Scicnze Endocrine e Metaboliche,*lstituto di MMattic Nervose c Mentali 
Obicetive of stud~ .The goal of this stud?" was to assess the cognitive functions of subjects with hisulin- 
dependent diabetes mellitns (1DDM) that is not associated with manifestations of cerebral patholog? 
St~NNts IDDM patients were scleeted based on the fullov, ing inclusion criteria:- insulin therapy, stanM 
before the age of 35: - age bel2,vcen 20 and 50: - schooling ~5 3ears: absence of an?' concurrent pathologies 
that could justif3 cognitive deficits (eg. thyroid thsfunction uremic or hepatic encephalopath?, alcohol 
abuse): - EEG and cerebral c r  within normal range 
~ethods Cognitive function v, as investigated using a batter3 of neuropsychological tests aimed to~ards 
examining hitellcctual functions, memor3, attention, visuospatial analysis, tanguage, praxia, perceptual 
rccogaltion. "frontal" functions, visuomotor coordination (Ravcn's CPM 47. WAIS digit span, Corsi Cubes. 
prose memor?. Re?'s Figure A. WAIS digit s?mbol. Wisconsin card-sorting test. lBuscl&e-Fald verbal 
learning, Benton Judgnlent of Line Orientation. Grc~ed Pegboard test. Trail Making test A and lB. Stroop 
test, phonological fluency,', semantic fluent ' .  Pertbrmancc was compared with the normative data from 
control subjcets equivalent in age and schooling. The clinical and IoN?rotor 3 parameters characterizing the 
patients t~/th cognitive deficits were also analyzed, with particolar reference to the follo~4ng: gl?cemia at the 
beginning and end of the ncuropsvchological examinat on same.-day HbA:,: onset and duration of illness: 
therapy; histo~, of severe hypogb eemi&/coma: presence of h?~ertension heart disease dvslipidemia, smoking 
presence of peripheral poh'neuropathy d~sa i onom a rot nopathy, ncphropathy 
ResgRs The preliminar 5 results of the stud 5 have sho~n that. cognitive functions may be altered in the 
population examined. In fact. three subgroups were identified Group A x~as characterized by difficulty in 
most neurops~cho og cat tests, regardless of ahich cognitive area ~as being investigated, uhihi group B 
revealed selective difficulb' in specific cognitive areas, especially as far as memory is concerned. Lastly. the 
neur~psychological performance of~oup C ~xas ~ ithin normal range Based on a prehrdinarv anah.sis of this 
data. a re at onsh p could be observed b~veen high HbA,, values, indicating irregular eontrc~l of bl]~Jd sugar. 
and cognitive abnormalities 

De Angelis Massimilimm 
Dipartimento di Medicina Interna Scienze Endocrine e Mctab~liche - Via E daI Pozzo 06101) PERIJGIA 
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EFFECT OF EXERCISE ON THE URINARY EXCRETION OF ALBUMIN AND ALPHA I 
MICROGLOIBULIN IN PATIENTS WITH DIABETES MELLITUS AND INCIPIENT 
NEPHROPATHY P. Desenzani, P. PeNni, A. Burattin, C. Mascadri, A. Giustina. 
Nephropathy is the most frequent and serious microangiopathic complication in the diabetic patient. 
The early marker of  renal damage is represented by rnicroalburninuNa at rest (urinary albumin 
excretion, UAE between 20 and 200 #g/rnin). Physical exercise is thought to be able to unmask 
earlier stages of glomerular damage in patients without rnicroalburninuda at rest. We have studied 
20 diabetic patients, 11 insulin-dependent and 9 non insulin-dependent, all normotensives: 13 were 
norrnoalbumianric at rest, while 7 had baseline rnicroalburninuda. The aim of our study was to 
ascertain if  the determination of a tubular protein (urinary alpha 1-rnicroglobulin) 
(lrnrnunonephelornetric Method, lBNA 100, Behring, Italy) after exercise (submaxirnal; 90% of 
theoretical heart rate) was able to give additional inlbrrnations with respect to rnicroalburninuria in 
diabetics patients in the early stages of diabetic nephropathy. Our data show that: a) in 
norrnoalburninuric diabetic patients at rest there is a significant (p<O.05) increase in urinary 
excretion of alpha 1-rnicroglobulin after exercise: b) in the majority of the normoalburninuric 
patients (67 %), after exercise there is an increase in the urinary excretion of alpha 1 rnicroglobulin 
but not of albumin; c) urinary alpha l-microglobulin does not increase after exercise in diabetic 
patients with rnicroalburninuria at rest; d) there are no significant correlations between urinary alpha 
1 microglobulin and urinary albumin excretion after exercise in both norrnoalburninuric and 
rnicroalburninuNc diabetic patients. We conclude that tubular proteinuria after exercise (detected by 
the determination of urinary alpha l-rnicroglobulin) may represent on useful tool in addition to 
rnicroalburninuria for the diagnosis and tollow-up of early diabetic nephropathy. 

Dr. Andrea Giustina: Endocrine Section, c/o 2" Medicina. Spedali Civili, 25123 lBres,;ia, Italy. 

INFLUENCE OF ANTIDIABETIC THERAPY ON PHAGOCYTIC 
ACTIVITY OF HUMAN DIABETIC BLOOD LEUCOCYTES 

A.Li. Diukig, O.M.Hadzic, Lj.M. Bajovic, N.N. Arsenijevic, G.N. 
Samardzic, S.B. Metiljevic, M.M.Jovanovic, M.Vuekovie, V.Iric 
Institute of pathophysiology and Dpt. of endocrinology, diabetes and 
metabolic disease, Faculty of Medicine, Kragujevac, Yugoslavia 
Diabetes mellitus (DM) is defined as chronical hyperglycaemia caused 
by absolute or/and relative insulin deficiency. Increased infection as one 
of the major problems of patients with DM. The aim of study was to 
ascertain whether different antidiabetic therapy can modulate the 
phagocytic activity of peripheral blood cells from patients with DM. 62 
NIDDM patients were classified into three groups homogenous in age, 
sex and quality of their glycoregulation (FBG, MBG and HbA 1): A (17) - 
treated with oral antidiabetics or were on dietary regimen; B (15) - 
received insulin and oral antidiabetics; C - (15) received insulin only, in 
two doses. Control group include 15 healthy volunters. 
Polymorphonuclear (PMN) and mononuclear (MO) were obteined from 
peripheral blood by centrifugation on density gradient. Percentage of 
phagocytes (PP), phagocytic index (PI) and absolute index of 
phagocytosis (API), as parameters of phagocytic activity, have been 
determined by method of ingestion yeast particles labeled by neutral 
red. Results showed no difference between groups in phagocytic activity 
of MO, but patients who recived insulin (Group B and C) showed 
positive correlation between dose of insuline (DI) and API of MO: 
API= 9.306+ 1.911"DI. All diabetic patients show raise parameters of 
phagocytic activity of PMN in comparation with control group: PP: 73.6 
vs 63.3@=0.001; API: 283.4 vs 217.8, p=0.001. It was noticed statistcly 
significant difference between groups in respect of PP of PMN: Group 
A (71.35), B (72.5); Group C (77.39) vs Control (63.29),p=0.008, 0.004 
and 0.009 respectivly; Group A vs B, p =0.04. AIP: Group A (281,86),B 
(284.95), C (276.92) vs Control (217.83) p= 0.01, 0.004 and 0.02 
respectivly. In conclusion, diabetic patients who received insulin shaw 
encbance of PP and API of PMN; we have observed and characlgrized 
positive correlation between dosis of insulin and API of M(~. 

Dr Aleksandar DJUKIC 
Institute of pathophysology, Medical Faculty 
P.O. Box 124 
34000 Kragujevac 
Yugoslavia 
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NOD-MHC IS NECESSARY BUT NOT SUFFICIENT FOR THE OCCURENCE 
OF ANTI-GM2-1 AUTOANTIBODIES IN MICE: CONTRIBUTION OF IDDg ON 
CHROMOSOME 4 
F. Dotta, S. Dionisi, R, Renjllian, B. Carabba, L. Paterson, L. Wicker and U. Di 
Marie 

The GM2-1 ganglioside is an islet specific molecule which has been shown to 
be target of autoantibodies at and before development of autoimmune diabetes 
both in man and the NOD mouse. In order to determine the immunogenetics of 
this autoantibody response in the NOD mouse, we have analyzed the 
occurence of anti-GM2-1 autoantibodies in NOD mice and in NOD-derived 
congenic lines carrying one or more diabetes-resistance genes from the 
C57/BL10 (B10) strain Furthermore, B10 derived congenic lines carrying one 
or more diabetes-susceptibility genes Odd) from the NOD mouse were also 
analyzed. These lines display various degrees of islet autoirnmunity, ranging 
from absence of insulitis and diabetes to overt diabetes. Anti-GM2-1 
autoantibodies were determined employing an indirect immunoperoxidase 
technique on TLC plates. The following mice were tested: NOD (n=47), NOD 
having B10-MHC (NOD H2 ~, n=10), B10 having the NOD-MHC (B10 H2 g~, 
n=8), NOD having a diabetes resistance gene (IddO) on a portion of 
chromosome 4 derived from B10 (NOD BlOIdd9, n=21) and B10 H2 =z having 
an additional diabetes-susceptibility gene at Idd9 derived from NOD (Bf0 H2 ~' 
/ddO, n=6). Anti-GM2-1 autoantibodies were found in 44147 NOD and only in 
6/21 NOD BlOIdd9. In contrast anti-GM2-1 antibodies were absent in sere of 
NOD H2 b and of B10 H2 g7 mice. Furthermore 316 B10 H2 ~7 Idd9 expressed 
these autoentibodies. These data indicate that expression of NOD-MHC is 
necessary but not sufficient for the production of a humoral autoimrnune 
response to GM2-1. Finally, the data from the chromosome 4 songenic lines 
indicate that, together with NOD MHC, Idd9 contributes to the presence of such 
autoantibody response. 

Department of Endocrinology, Clinics Medics II, University of Rome "La 
Sapienza", Italy and Dept of Experimental and Clinical Medicine, University of 
Catanzaro, Italy. 
Address: Dr. Francesco Dotta, Old DEM Foundation, Largo Marchiafava 1, 
00161 - Rome, Italy 

DIAGNOSTIC SENSITIVITY OF IMMUNODOMINANT EPITOPES OF GLUTAMIC 
ACID DECARBOXYLASE (GAD65) AUTOANTIBODIES IN CHILDHOOD IDDM 
A Falorni, M. Ackefors, C. Carlberg, T. Daniels, J. Robectson and ,8,. Lernmark. 
Dept. Molecular Medicine, Stockholm, Sweden and Dept, Medicine, Seattle, WA, 
USA. 
The prevalence and titre of epitope-specific autoantibodies to glutamic acid 
decarboxylase (GAD65) in 155 IDDM and 9 GAD65Ab-positive healthy children were 
determined using 4 GAD65/67 chirnaeric molecules which discriminate among the N- 
terminal iN), middle (M) and C-terminal (C) epitopes of GAD65. Radioligand binding 
assays for IgG antibodies tAb) used imrnunoprecipitation of in vitro translated 35S- 
GAD. We found autoantibodies to GAD65 in 116/155 (75%), to GAD67 in "19/155 
(12%) (p<0.0001) and to the GAD65-N-67 chimaera in 25/155 (16%) (p<0.0001) 
IDDM sera GAD67Ab were found almost exclusively (17/19,89%) in GAD65Ab- 
positive sera and the levels of GAD67Ab correlated with those of GAD65Ab 
(r2=0.5913; p=0.009). GAD6.5Ab directed to GAD55-M were found in 104/155 
(07%), to GAD65-C in 104/155 (67%) and to GAD65-M+C in 1 "16/155 (75%) of IDDM 
sera, and indicated reactivity to two distinct epitopes. Additional antibody epitope(s) 
on GAD65 are cross-reacting with GAD67. Among the 9 GAD65Ab-positive healthy 
children, 2,/9 were also positive with GAD07, 9/9 ('100%) with GAD65-M+C, 7/9 
(78%,) with GAD65-M, 8/9 (89%) with GAD65-C and 2/9 (22%) with GAD65-N-67. 
Titres of GAD65-Ab (P=0.007), GAD65-C-Ab (p=0.002) and GAD65-C+M-Ab 
(p=0.003), but not of GAD65-M-Ab (p=0.101) were significantly higher in IDDM than 
in healthy children. We conclude that GAD65Ab in IDDM and healthy children are 
highly conserved and are directed to middle and C-terminal epitopes, and propose 
that levels of antibodies specifically directed to the carboxy-terminal end of GAD65 
may distinguish IDDM from healthy children. 

HISTOLOGICAL AND IMMUNOCHEMICAL ~TUDIES IN A CASE OF A 
NEONATE WITH CONGENITAL AUTOIMMUNE DIABETES DiED 
500N AFTER DIAGNOSIS, F. Dotle, C. Citto, C., Moretti, A. Bosco, L. Fadfla, 
G. Multari, C TT+bertL E, Anastasl, U, gl Mario, 
Congenitat diabetes is an e~tremely [are toIn~ O~ tl~,~, dlsee.ae ~,~d very little tS 
known gbout the pathogenetic mechanisms Involved In such a condltfon. In the 
pre~ent work we report a case ot a neonate who developed insulin-dependent 
diabetes (IDDM} in the ttrst day of life, followed by the development ol diarrhea and 
of eczematous diffuse skin lesions. He died at 29 days ot age because of 
necrollzlng enterocholltls. He l~ad no family history for type 1 or type 2 diabetes, 
while 6 other maid t',~::~t~ates in his mother's family died wltNn th~ tire', year o~ Ilia {at 
least one with diarrhea and skin lesions), At day ,1 of life he and his mother were 
sludled for the presence of anti-islet (ICA), antl-in.~Jtin (IAA), antI-GAD6S and antl- 
ICA512 autoantibodies; circulating levels at C pepttde and I tym~hocYle subsets 
wer~ also determined. We could also perform lmrnunohistoehemicel and 
rnorphologice.I studies on the pancreas and on several other organs including 
heart, kidney, liver, thyroicL thymus, spteen and brain ob~etned at autopsy In the 
neonate, 
Plasma C pepftde was undetectabte In the neonate and was normal tn the mother; 
T cell subsets were normal In both subjects,white the baby, but not the mother. 
wa~ positive at high liter both for IAA and lot anti-GADS5 autoantibodies indicating 
an autoimmUne basts oi the diabetic syndrome in thls case. Both ~ubjects were 
negative t0t ICA end &nti-IGA512 o.utoatY~ibo~ies. Histologio~ studies elmwed the 
~resence of a mas~we mononuclesr cell infiltrate destroying the endocrine 
pancreas and leaving the exoerine portion of tt~e gland intact 6uch infiltrate 
contained CD4, CD8 and NK tolls. By immunohistocherni.stry, gt,acego~-posRive 
but not insulin-positive ceils were found among infiltrating mononuclear cells, 
indicating the ~ cell specificity of the destructive process within the pancreas. 
h~terestingly, a similar infiltrate was fOUr,.d It', the heart, whi~e other" or~,r~s 
exatntned were normal, 
In conclusion, we have demonstrated that '8 cell autolmrnunity can be involved in 
tt~e development of congenital IDDM O, nd, therelore, that I0~  of tmmune 
tolerance to islet componen|$ e~n already staTt in lntrauterlne life. The preSerlce of 
myocardilis together with Insulltis may suggest that e viral Infection may be the 
cause or at least the precipitating event leading to P, cell de~tr~Jctton tn this ¢aee. 

Department ot E;ndocrlnology, Clinics Medics 2, Dept. of Pedl&tdcs, Dept of 
Experimental Medicine, Unlv(~,'sity of Rorne "L~ 8apienze", Italy and Dept of 
Experh'nsntaf and Clini~at Medicine, University of Catanzero, Italy. 
Address: Dr. Flancesco Dotta, ¢/o DEM Foundation, Largo Marehlatt~va 1, 00161- 
Rome, ITALY 

GENE THERAPY FOR IDDM: DEVELOPMENT OF MATURE 
INSULIN-SECRETING CELL LINES BY RETROVIRAL VECTORS. 
L. Falqui, S. Martinenghi, G.M. Severini, C. Berra, L.D. Monti, C. 
Traversari, M.V. Taglietti, G. Pozza, C. Bordignon. 
Scientific Institute San Raffaele, University of Milan, School of 
Medicine, Milan, Italy. 
Primary autologous ceils, engineered for self-regulated insulin 
production, are the long-distant target of IDDM gene therapy. By 
retroviral  vector technology,  we t ransduced the human 
proinsulin cDNA into murine fibroblasts (3T3-HPI) and human 
hepatoma ceils (HepG2-HPI), under the viral LTR transcriptional 
control, and obtained an in vitro constitutive production of 
proinsulin (detected by RIA, ng/24h/lx106 cells) of 0.5-1 and 2.5- 
4.9, respectively. When transplanted intraperitoneally into 
streptozotocin-induced diabetic athymic mice (BG>400 mg/dl) ,  
HepG2-HPI cells reduced blood glucose levels in 6/8 mice, and 4/6 
exper ienced hypoglycemia  (BG<40 mg /d l ) ,  with plasma 
proinsulin (IRI) levels of 2.5-8.6 ng/ml.  To obtain the production 
of mature insulin in non-endocrine cells, the human proinsulin 
cDNA was modified by PCR, with the insertion of two mutations, 
so as to be translated into a proinsulin molecule mutated at the 
positions 51 (Lys -> Arg) and 84 (Leu -> Arg). Such a modified 
protein should be cleavable by the ubiquitous protease furin, with 
the production of mature insulin. The vector carrying the double 
mutated human proinsulin cDNA (HPIdm) was then transduced 
into 3T3 and HepG2 cells, and an insulin production of 3.8 
ng/24h/ lx106 ceils developed (detected as IRI by BI-insulin IRMA, 
Pasteur, cross reactivity with proinsulin <0.0001%). Both cell lines 
have been i.p. transplanted into diabetic athymic mice. Moreover, 
primary cultured rat hepatocytes are transfected with these vectors 
and tested for in vitro and in vivo insulin production. The 
development  of insulin secreting ceils represents a first step 
towards the engineering of an artificial B-cell, with the HPIdm 
gene under the control of a glucose-regulated promoter. 



CROSS-TALK BETWEEN INSULIN AND ANGIOTENSIN SIGNALING: 
ANGIOTENSIN II STIMULATES THE PHOSPHORYLATION OF IRS-1 AND IRS-2 
BUT INHIBITS PHOSPHATYLINOSITOL 3-KINASE 
F. Folli, L A.Vellosc, PE. Fenner, X.-J. Sun, M.F. White, M.J.A. Saad, C.R. Kahn. 
Joslin Diabetes Center, Boston, MA; H.S. Raffaeie, Milano, Italy; FMC Unioamp, 
Campinas, Brasil. 
Angiotensin II (All) acting via G-protein linked receptor, is an important element of 
mechanisms that regulate hemodynamics and water and electrolyte balance. 
Following in vivo injection of 10 -6 to 10 M All in rats, rapid tyrosyl phosphorylation of 
the major insuln receptor substrates IRS-1 and IRS-2 (2.6 and 3.8 fold, respectively) 
as well as association of IRS-1 and IRS-2 with the p85 subunit of Pl 3-kinase (PI 3- 
K) (32 and 44  fold) in the heart is observed Phosphoryiation of IRS-1 and IRS-2 
appears to involve tyrosyn phosporylation of JAK2, which is complexed with IRS-t 
and IRS-2 both after All as well as insulin stimulation. In heart, there is a 7.3 and 28- 
fold stimulation of IRS-1 and IRS associated PI 3-K activity following insulin injection. 
Surprisingly, however, following All treatment term was a dose dependent inhibition 
of IRS-1 and IRS-2-associated PI 3-K activity, with maximal decreases of 55% and 
60% foiling injection of 200 pmole of All. The effect of All to inhibit PI 3-K was also 
observed during insulin stimulation, with All treatment one minute before insulin 
infusion reducing the level of IRS-1 and IRS-2 associated PI 3-K activity by 74% and 
86% respectively. The ability of All to inhibit insulin-stimulated PI 3-K activity 
occurred without any effect of All to alter insulin stimulation of insulin receptor or 
IRS-1/2 tyrosyl phosphorylation and with no significant reduction of in the binding of 
p85 to IRS-1/2 or p110 catalytic subunit to p85 regulatory subunit of PI 3-K. Infusion 
of a peptide blocker (QGVYVHPV) of the All receptor completely prevented the 
inhibitory effect of All on insulin stimulated PI 3-kinase activity, with no effect on 
model for Aii action. All is able to inhibits basal as well as insulin and IGF-1 
stimulated IRSM associated PI 3-K activity. Phorbol esters, possibly via stimulation 
of PKC, mimic All inhibition of PI 3-K. Conclusions: 1) All and insulin/IGF-1 signalling 
pathways meet at the IRS/Pl3-kinase level, where All acting through the AT1 
receptor is able to inhibit PI 3-kinase while stmulating efficient IRS-1/2 
phosphorylation and PI 3-K association to them 2) This phenomenon might involve 
tyrosyl-phosphorylation on alternative sites in the IRSs or PKC-dependent serine 
phosphorilation of the PI 3-K complex. 3) It seems of physiological relevance, also 
given the hypogiicemic effects of some ACE inhibitors. 4) This intracellular 
interaction may play an important role in the insulin resistance of hypertension and 
the association of these conditions with cardiovascular diseases. 
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SELECTIVE REGULATION OF PHOSPHATIDYLINOSITOL 3-KINASE 
SUBUNITS BY GLUCOCORTICOIDS REVEALS A NOVEL 
MECHANISM MODULATING ENZYME ACTIVITY. F. Giorgino, M. T. 
Pedrini, L. Matera, and R. J. Smith. 
Activation of phosphatidylinositol (PI) 3-kinase represents a key signaling 
event for insulin and IGF-I regulation of cellular metabolism. Hormone 
stimulation induces the phosphorylation of specific tyrosine residues in the 
receptor substrate IRS-1 which mediate the association of the 85-kDa 
regulatory subunit (p85) of PI 3-kinase and the activation of the 110-kDa 
catalytic subunit (p110) of the enzyme. The objective of this study was to 
investigate the effects of the glucocorticoid dexamethasone on expression of 
components of the PI 3-kinase complex and on their association with IRS-1 in 
rat skeletal muscle cells. Two highly homologous isoforms of p85 have been 
cloned, p85Ot and p85[~, which are encoded by distinct genes and form each a 
complex with p110. Dexamethasone treatment induced a 4-fold increase in 
p85o¢ protein content, but bad no effect on p85~. The increase in p85Ot 
protein was associated with a coordinate increase in p85{x mRNA, indicating 
that dexamethasone enhances p85O~ gene expression. Stimulation of cells 
with insulin or IGF-I induced the association of both p85 isoforms and of 
p110 with IRS-1 and markedly increased PI 3-kinase activity in IRS-1 
immunoprecipitates. In cells treated with dexamethasone, greater amounts of 
p85o¢ and lower amounts of p8513, respectively, were found in IRS-1 
immunoprecipitates in response to hormone stimulation so that the ¢z/~ ratio 
was markedly higher than in control cells. Despite the increase in both total 
and IRS-l-associated p85oq IRS-l-associated PI 3-kinase activity was 
decreased by 45%, which was explained by lower levels of the catalytic 
subunit p110 associated with IRS-1. In conclusion, dexamethasone 
specifically increases the expression of p85C~ but has no effects on p85~. The 
cellular excess of "free" p85O~ induced by dexamethasone may compete with 
both p85odp110 and p85~/p110 complexes for the association with IRS- 1 
leading to increased p85~ and decreased p85[~ and pi 10 in IRS-1 
immunoprecipitates. These results suggest a novel PI 3-kinase regulatory 
mechanism which may inhibit cell signaling through this protein. 

Istituto di Clinica Medica, Endocrinologia e Malattie Metaboliche, University 
of Bari School of Medicine, Bari, Italy 70124, and Research Division, Joslin 
Diabetes Center, Harvard Medical School, Boston, MA 02215, U.S.A. 

T R A N S P L A N T A T I O N  OF BOVINE ISLETS INTO THE THYMUS 

OF NON-IMMUNOSUPPRESSED PIGS. R. Giannarelli, P, Marchetti; 

M. Carmellini, A. Coppelli, R. Lupi, C. Tellini, S, Del Guerra, F. Mosca, 

R. Navalesi. 

lntrathymic islet allo-transplantation allows prolonged islet function in 
temporarily immunosuppressed rodents, dogs and pigs. In addition, the 
thymus is a suitable site for islet survival in concordant xeno-transplantation 
experimental rodent models. No information is currently available on the 
survival of pancreatic islets transplanted into the thymus in discordant 
xenograft models. In this study we prepared pure bovine islets, of proven in- 
vitro and in-vivo viability, and cultured them at 37 °C in medium M199, 
with 10% bovine serum and antibiotics for 15 to 21 days. Then, 
approximately 10,000 islets were transplantanted into the thymus of eight 3- 
mo old, non-immunosuppressed pigs, under general anesthesia. The surgical 
procedure was simple, safe and effective. The glands were retrieved after 3 
(2 animals), 7 (3 animals) and 14 (3 animals) days from implantation, and 
processed  for l ight  microscopy  (hema toxy l in -eos in  s ta in ing ,  
immunocytochemistry), in 2 pigs of the 14 day study, intravenous glucose 
was administered at 3, 7 and 14 days alter islet transplantation, and bovine 
insulin measured by RIA following HPLC separation from porcine insulin. 
Well preserved islets were shown both at 3 and 7 days from transplantation, 
and insulin containing cells were evidentiated by immunocytochemical 
staining. No apparent modification of the islet surrounding thymus was 
observed. Bovine insulin was found in the plasma of transplanted pigs, 
which increased upon glucose stimulation. These results demol3stratc that 
bovine islets can successful ly  engraft  in the thymus  of nou- 
immunosuppressed pigs. with avoidance of hyperacute rejection. Further 
studies are ongohig to evaluate how long the islets can function in this 
discordant xenograft model. 

Rosa Giannarelli - Cattedra Oi Malattie del Metabolismo, Istituto Cliiaica 
Medica II, Via Roma 67, 56100 PISA 

INSULIN SIGNALING ABNORMALITIES IN SKELETAL AND 
CARDIAC MUSCLES OF DIABETIC RATS: CORRECTION BY 
TRANSPLANTATION OF PANCREATIC ISLETS. F. Giorgino, F. 
Logoluso, A. Davalli, R. Napoli, R. J. Smith, G. C. Weir, and R. Giorgino. 
Insulin-deficiency and associated hyperglycemia produce metabolic 
derangements and changes in gene expression in several insulin target tissues 
including skeletal muscle and heart. This results in an altered capacity of 
insulin to properly signal and function in these tissues that cannot be 
normalized by the administration of exogenous insulin. We analyzed the 
alterations of insulin signaling that occur in the skeletal and cardiac muscles of 
streptozocin (STZ) diabetic rats and investigated the effects of diabetes 
treatment by islet transplantation. Male Lewis rats were studied: controls (C, 
n=8), untreated 6-week diabetics (D, n=8), and islet transplanted diabetics (T, 
n=8), T were transplanted with syngeneic islets under the kidney capsule 2-3 
weeks after STZ administration and studied 8 weeks later. Fasting plasma 
glucose was increased in D and normalized in T (106+_5,456_+10, and 97+_3 
mg/dl in C, D, and T, respectively). In vivo protein tyrosine phosphorylation 
was studied by i.p. iniection of 20 U insulin, removal and homogenization of 
tissues 30 min later, and analysis of tyrosine phosphoproteins with 
phosphotyrosine antibodies. In the skeletal muscle of D, insulin-stimulated 
tyrosine phosphorylation of the IR ~-subnnit and IRS-1 was increased 1.6- 
and 2.3-fold, respectively, compared to C, and IRS-1 tyrosine 
phosphorylation was also 2.3-fold higher in the absence of insulin 
stimulation. D had a 50% decrease in IRS-1 protein content and a 2-fold 
increase in the amounts of IR and p85, respectively. Although with lower 
magnitude compared to skeletal muscle, similar changes in IR and IRS-1 
tyrosine phosphorylation and IR, IRS-I and p85 protein expression were also 
found in the heart of D. Islet transplantation fully corrected the diabetes- 
induced changes in tyrosine phosphorylation and expression of insulin 
signaling proteins in both skeletal and cardiac muscles. Thus, the adequate 
insulin replacement obtained with islet transplantation is capable of 
maintaining normal insulin signaling reactions in peripheral tissues of diabetic 
animals. 

lstituto di Clinica Medica, Endocrinologia e Malattie Metaboliche, University 
of Bad School of Medicine, Bad, Italy 70124, and Research Division, Joslin 
Diabetes Center, Harvard Medical School, Boston, MA 02215, U.S.A. 
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GLUTAMATE DECARBOXYLASE AUTOIMMUNITY AND GROWTH HORMONE (GH) 
RESPONSE TO GH-RELEASING HORMONE IN TYPE I DIABETES MELLITUS A. Giustina, 
P. Perini, P. Desenzani, S. Bossoni, C. Poiesi, E. Bazzigaluppi, E. Bosi. 
Insulin-dependent (type I) diabetic patients are known to have exaggerated growth hormone (GH) 
responses to GH-releasing hormone (GHRH) which are hypothesized to be due to decreased 
somatostatin tone. Aim of the study was to ascertain the influence of the presence and the of the 
activity of the autoimmune process involving a key enzyme (glutamic acid decarboxylase, GAD) 
in the synthetic pathway of a neurotransmitter regulating somatostutin secretion, i.e. gamma 
aminobutiric acid (GABA), on the GH response to GHRH in patients with type 1 diabetes meUitus. 
Twenty non-obese type i diabetic patients and seventeen normal subjects underwent an iv ii~iecfion 
of 100 #g GHRH(I-29)NH2. The GH peaks after GHRH were significantly (r~= 0.46, p<0.05) 
correlated with the level of GAD antibodies (GADA) in the whole population of type I diabetic 
subjects studied. Diabetic subjects with serum GADA levels > 3 Units (n. 10) showed significantly 
higher serum GH levels after GHRH injection as compared both to diabetic patients with GADA 
< 3 Units (n. 10) and to normal controls both when expressed as absolute and peak values. Our 
findings suggest that autoimmunity may play a key role in determining the exaggerated GH response 
to GHRH observed in type I diabetes meUitus. The mechanism underlying this effect is hypothesized 
to be the production of antibodies to GAD, a key enzyme in the synthesis of GABA, and in turn 
a reduced GABAergic inhibitory tone on somatostatin production at the hypothalamic level. 

Dr. Andrea Giustina: Endocrine Section, c/o 2 ̂  Medicina, Spedali Civili, 25123 Brescia, Italy. 

EFFECT OF SHORT AND LONG-TERM ADMINISTRATION OF HCOTAMIDE ON 
BASELINE AND EXERCISE-INDUCED URINARY ALBUMIN EXCRETION IN TYPE II 
PATIENTS (NIDDM) WITH INCIPIENT NEPHROPATHY. A. Giustina, P. Desenzani, P. Perini 
S. Bossoni, A. Burattin, C, Mascadri, F. Manelli, M. Milani, G. Romanelli. 
The aim of our study was to investigate the short- and the long-term effect of picotamide, a dual 
inhibitor of tromboxane synthesis and action on baseline and exercise-induced urinary albumin 
excretion (UAE) in normotensive patients with NIDDM. In the short-term investigation, 15 
NIDDM patients microalbuminuric at rest(12 men and 3 women, age 56-I-2, BMI 2841 Kg/m z) 
performed 5 submaximal exercise tests (90 % of theoretical heart rate) on a cycloergomete'r: the first 
two under basal conditions; the third and fifth exercise after subjects had received picotamide (300 
mg TID) or placebo (3 tablets/day) for 10 days; the fourth exercise was performed after 10 days 
of wash-out. When diabetic patients were untreated, a significantly (p < 0.05) higher UAE with 
respect to baseline levels was observed immediately after and lh after the exercise test. After 
picotamide administration, UAE significantly decreased (p < 0.05) immediately after and lh after 
exercise, as compared to diabetic patients given a placebo.Jn the long-term investigation, 6 patients 
microalbuminurie at rest with NIDDM were studied: 4 patients (2 men and 2 women, age 52_+11) 
were treated for 9 months with picotamide (300 mg TID) and g patients who did not receive the 
drug served as controls. Three of thepicotamide treated-patients were also given a c3/cloergometric 
exercise test at baseline and after 3 and 6 months of therapy. Microalbuminuna at rest was 
measured in all patients at baseline and after 3 6 and 9 months. At the end af the study, all the 
picotamide-treated patients demonstrated a significant decrease in microalbuminuria at rest (from 
41.7___12.7 /xg/min at baseline to 11.8_+3 ~g/mln after 9 months) and after exercise (peak at 
baseline 103_+36 tzg/min vs 65.8-+ 11 fig/rain after 6 months). Conversely in the two controls, 
microalbuminuria at rest increased from 45.1 -+0.9 ffg/min at baseline to 151+59 ~g/min at the end 
of the 9-months study period. Our results show that in normotensive NIDDM patients with incipient 
nephropathy: a) short-term administration of picotamide is associated with a reduction in UAE after 
exercise; b) long-term treatment with picotamide reduces both baseline and exercise-induced 
microalbuminuria. 

Progetto Finalizzato Microalbuminuria (Legge Regione Lombardia 31/08/91 n. 53). 
Dr. Andrea Giustina: Endocrine Section, c/o 2 ~ Medlcina, Spedali Civili, 25123 Brescia, Italy. 

A L T E R E D  R E G U L A T I O N  O F  L I P O P R O T E I N  L I P A S E  
A C T I V I T Y  IN  A D I P O S E  T I S S U E  A N D  M U S C L E  O F  
T R A N S G E N I C  M I C E  O V E R E X P R E S S I N G  G L U T 4  

S E L E C T I V E L Y  IN FAT.  L.  G n u d i ,  B . B .  K a h n ,  a n d  A.  T i e n g o .  

T r a n s g e n i c  m i c e  o v e r e x p r e s s i n g  G L U T 4  s e l e c t i v e l y  i n  a d i p o s e  

t i s s u e  u s i n g  t h e  a P 2  p r o m o t e r / e n h a n c e r  d e v e l o p  o b e s i t y ,  

e n h a n c e d  g l u c o s e  t o l e r a n c e ,  i n c r e a s e d  i n s u l i n  s e n s i t i v i t y ,  a n d  

e l e v a t e d  g l u c o s e  t r a n s p o r t  i n  i s o l a t e d  a d i p o c y t e s .  T o  u n d e r s t a n d  

the  o b e s e  p h e n o t y p e ,  w e  m e a s u r e d  a d i p o s e  t i s s u e  a n d  m u s c l e  

l i p o p r o t e i n  l i p a s e  ( L P L )  a c t i v i t y ,  t h e  r a t e  l i m i t i n g  s t e p  f o r  
s u p p l y  o f  t r i g l y c e r i d e s  f a t t y  a c i d  to  t i s s u e s .  F a s t i n g  L P L  

a c t i v i t y  t e n d e d  to  b e  l o w e r  i n  t r a n s g e n i c  s k e l e t a l  m u s c l e  a n d  
w a s  r e d u c e d  5 0 %  i n  t r a n s g e n i c  h e a r t  c o m p a r e d  to  

n o n t r a n s g e n i c ,  w h e r e a s  f a s t i n g  L P L  in  t r a n s g e n i c  a d i p o s e  t i s s u e  

w a s  u n a f f e c t e d .  S t i m u l a t i o n  o f  L P L  a c t i v i t y  b y  f e e d i n g  i s  

b l u n t e d  i n  p a r a m e t r i a l  f a t  f r o m  2 2 - f o l d  i n  n o n t r a n s g e n i c  m i c e  

to  3 - f o l d  i n  t r a n s g e n i c  a n d  in  p e r i r e n a l  f a t  f r o m  1 5 - f o l d  to  7-  

fo ld ,  r e s p e c t i v e l y .  L P L  a c t i v i t y  i n  t h e  f e d  s t a t e  i n  t r a n s g e n i c  
m i c e  i s  r e d u c e d  6 0 - 7 5 %  in  p a r a m e t r i a l  a n d  p e r i r e n a l  fa t .  I n  

t h e  c o m b i n e d  m u s c l e  m a s s  ( h e a r t ,  g a s t r o c n e m i u s  a n d  s o l e u s  

m u s c l e ) ,  L P L  a c t i v i t y  i n  t h e  f a s t e d  s t a t e  i s  5 5 - 6 5 %  l o w e r  t h a n  

in  n o n t r a n s g e n i c  a n d  f e e d i n g  i n d u c e s  a n  u n e x p e c t e d  r i s e  i n  L P L  

a c t i v i t y .  I n  s u m ,  i n c r e a s e d  g l u c o s e  t r a n s p o r t  i n t o  f a t  i n  
t r a n s g e n i c  b l u n t s  t h e  m e a l  i n d u c e d  s t i m u l a t i o n  o f  L P L  in  f a t  

a n d  r e v e r s e s  t h e  i n h i b i t i o n  i n  m u s c l e .  W h e r e a s  s t i m u l a t i o n  o f  

a d i p o s e  L P L  m a y  b e  b l u n t e d  b y  l o w e r  p l a s m a  i n s u l i n  l e v e l s  in  
t r a n s g e n i c s ,  f a s t i n g  m u s c l e  L P L  m a y  b e  s u p p r e s s e d  b y  e l e v a t e d  

p l a s m a  l i p i d s .  T h u s ,  a l t e r i n g  t h e  p a r t i t i o n i n g  o f  g l u c o s e  
b e t w e e n  a d i p o s e  t i s s u e  a n d  m u s c l e  b y  a d i p o s e - s p e c i f i c  

o v e r e x p r e s s i o n  o f  G L U T 4  a l t e r s  t h e  r a t e  l i m i t i n g  s t e p  fo r  t h e  

p a r t i t i o n i n g  o f  l i p o p r o t e i n  f a t t y  a c i d s  b e t w e e n  t h e s e  t i s s u e s .  

Do t t .  L u i g i  G n u d i ,  

C a t t e d r a  M a l a t t i e  d e l  R i c a m b i o ,  

D i p a r t i m e n t o  di  M e d i c i n a  C l i n i c a ,  
U n i v e r s i t f i  d e g l i  S t u d i  di  P a d o v a ,  

V i a  G i u s t i n i a n i  2, 

3 5 1 2 3  P a d o v a ,  I t a l y  
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THE INTERRELATION BETWEEN INFANT FEEDING PATTERNS 

AND DIABETES MELLITUS. 

T.ll.Kurbanov, A.A.Gaisina, Institute of Physiology 

Baku, Azerbaijan. 

Purpose L TO determine the prevalence of infant fee 

ding patterns (breast or artificial feedlng) in 

firs% 4 months of llfe among patients with IDDM and 

NIDDNin AzerbaiJan. 

Patlents and desing~ The prospective study was 

performed on 177 patients with IDDN (85 males and 

92 females, mean age 13,4 ± 3,6) and 147:patients 

with NIDDM (65 males and 82 females, moan a6e 56 ! 

± 4,8). The data were obtained by randomised revio 

win G of 160 patients card and by questioning of 

164 NIDDM and IDDN patients. 

Results: Our data revealed that 60,5% patients 

with Type I diabetes mellltus had had the artificial 

feeding in first 4 month of llfe and only 39,5% 

patients were breast fed. Among patients with 

NTDDM 95,2% had had breast feeding. 

Conclusion: Our results were evidence of the pre- 

sence~a poslti~e link between early cow milk ex- 

posure, breast feeding and IDDM in Azcrbaijan po- 

pulation and confirms tho conception of a role of 

bovine serum albtnmln on developlnent of IDD~i. 

2rof. T.H.Kurbanov 

Institute of Physiology 

Academy of Sciences 

Sharif - zade sir, 2 

Baku 370100 

Azerbai~an 



I M P R O V E M E N T  OF HYPERTENSION AFTER C O M B I N E D  KIDNEY 
P A N C R E A S  T R A N S P L A N T A T I O N .  
E. La  Rocca  A. Secchi,  L. Luzi,  D. Ciurlino, C. Gobbi ,  G. Ferrari ,  R. 

Castoldi ,  V. Di Carlo and G. Pozza 
H San Raffaele Scientific Institut, Milan, Italy 

Hyper t ens ion  af ter  k idney  t ransplanta t ion (TX) has par t i cu la r ly  d a m a g i n g  
consequences  for  renal  graf t  funct ion and for  the vascular  sys tem of  pat ients  
( P T s ) .  H y p e r i n s u l i n e m i a ,  insu l in  r e s i s t ance  and  h y p e r g l y c e m i a  are  
c o n s i d e r e d  the m a j o r  causes  of  hype r t ens ion  in d iabe t ic  pa t ients .  W e  
compared ,  through a 1 year  follow up study, the post t ransplant  hyper tens ion 
(H) in 40  hyper tens ive  diabet ic  recipients who  received c o m b i n e d  k idney  
and  panc reas  t ransp lan t  (KP)  wi th  20  who  rece ived  a k i d n e y  t r ansp lan t  
a lone  (K).  In the fo rmer  group,  13 rec ip ien t s  h a d  s e g m e n t a l  p a n c r e a s  
( K P S )  whi le  27 a whole  pancreas  ( K P W ) .  All P T s  were  t reated wi th  the 
same  i m m u n o s u p p r e s s i v e  t rea tment  including:  steroids,  aza th iopr ine  and  
c y c l o s p o r i n e  ( C S A ) .  Before  and  af ter  T X  g l y c o s y l a t e d  h e m o g l o b i n  
( l t b A l c % ) ,  f a s t ing  f ree  insul in  (F  I R I  u U / m l ) ,  c r e a t i n i n e  ( c r e a t  
m g / d l ) ,  and  the preva lence  of H was  evaluated.  The  preva lence  of  H w a s  
88% , 4 8  % a n d  53  % in K,  K P W  a n d K P S  g r o u p  1 yea r  a f t e r T X  
respect ive ly .  Cons ide r ing  both K P  groups  ,1 year  after  T X  the rate  o f  H 
was  stat is t ical ly lower  than in K groups  (p=.04) .  Before  T X  the 3 g roups  
of  P T s  were  comparab le  for  cl inical  charactheris t ic  o f  cadaver ic  donors  and  
rec ip ien ts ,  c rea t in ine ,  CSA,  H b A l c  and  F IRI .  Af ter  T X  a good  rena l  
func t ion  was  observed  in all P T s  ( K P W  vs K P S  vs K c r e a t ,  m g / d l  1.3 
vs 1.2 vs 1.5). F I R I  as well  as H b A l c  levels were  s ta t i t ical ly  l ower  in 
bo th  K P  g r o u p  than in K g r o u p  ( K P W *  vs K P S * *  vs K °. F IRI: 
16 .4 '  vs 15.1"* vs 26.0°;  *vs ° p=.004; **vs°p=.008 .  H b A l c :  
5 .5*vs  6.7** vs 7.4°; *, ** vs ° p=.0001. * vs ** p=.01).  In 
conclus ion ,  we  observed  a c lear  improvement  of  H in K P  t ransplanted PTs 
m o r e  than in d i abe t i c  P t s  rec ip ien t s  o f  rena l  t r ansp l an t  a lone .  T h e  
improvemen t  o f  results observed is associated to lower  fast ing F I R I  levels 
and to a better metabolic control reached in K P  recipients. 
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HISTOPATHOLOGICAL AND IMMUNOHISTOCHEMICAL FEATURES OF THE 
LABIAL SALIVARY GLANDS IN CHILDREN WITH TYPE l DIABETES. 

A,MARKOPOULOS, M. BELAZI, A.GALLI-TSINOPOULOU 
The aim of this study was to investigate the morphological alterations of labial salivary glands in 
children with type I diabetes. For this purpose labial salivary glands under local anesthesia were 
excised from the lower lip of ten diabetic children at the onset of diabetes ( mean age : 10 years ). 
Additionally ten similar biopsies were obtained from ten healthy children ( mean age : 9 years ). 
The tissues were conventionally processed and embedded in paraffin wax. The first section was 
stained with hematoxylin- eosin, while two additional sections were stained immunohistochemically 
using the indirect immunoperoxidase avidin - biotin method in order to detect T and B cells. 

The results of this study showed that a mononuclear infiltration was apparent in all diabetic 
children. Lymphocyte aggregations were randomly seen throughout the salivary gland section. 
Lymphocytes were particularly seen around various ducts. In contrast the salivary glands of healthy 
controls were free of infiltrates and were characterized normal. The immunohistochemical analysis 
for the characterization of the infiltrates showed that the majority of these cells were T cells. B cells 
were also observed to a lesser extend and were predominantly found on the periphery of infiltrates. 

These findings indicate that a destruction of labial salivary glands takes place ill children with type I 
diabetes. This phenomenon is mainly T cell mediated. The similarity of this condition with the well - 
known destructive process of the pancreas of diabetics ( insulitis ) suggests that the labial salivary 
glands and pancreas may share a common antigen that might be the target of the autoimmune 
process in typel diabetes. 

Dr.A.Markopoulos ( c/o M.Bclazi ) University of Thessaloniki School of Dentistry Dept. of Oral 
Medicine/Pathology, 54006 Thessaloniki - Greece. Fax 30/31/237544, Ph. 30/31/999526 

I N C R E A S E D  U R I N A R Y  E X C R E T I O N  OF G L U C A G O N - L I K E  
P E P T I D E  1 (GLP1)  7-36 A M 1 D E  IN E A R L Y  P H A S E  OF 
D I A B E T I C  R E N A L  I N V O L V E M E N T .  R .Luga r i ,  L.Sar t i ,  S .Copp i  
C.Del l 'Anna,  P .Sbordone,  A.Gnudi ,  R.Zandomeneghi .  
The metabol ism of human  GLP1,  considered the most  important  physio logic  
ingul inotropic  factor ,  is still unknown.  In uremic subjects  p la sma  GLP1  is 
reported to be significantly increased, suggesting that the kidneys play a role in 
the removal  of the circulating peptide. Studies performed in the rat demonstrate 
that the renal c learance of  GLP1 involves its g lomerular  filtration, subsequent  
tubular  uptake  and  in t racel lu lar  ca tabol i sm or in t ra luminal  brush border-  
associa ted  pept idases  degradat ion .  In condi t ion of main ta ined  g lomeru la r  
filtration, thus, the negligible ur inary excretion of the peptide would  conf i rm 
the integrity of tubular function.Aim of this study wag to investigate the urinary 
excre t ion  of  GLP1  in non insu l in-dependent  diabet ic  patients,  eva lua t ing  
different  stages of  renal  function. 29 type 2 diabetics,  mean  age 58.4:t:7.8 yr  
(M-t:SD) and 7 healthy volunteers were studied. Urinary albumin excretion rate 
(UAE)  was  assessed  by  RIA on 3 consecu t ive  ove rn igh t  co l lec t ions .  
Glomerular  filtration rate (GFR) wag evaluated as creatinine c learance.Urinary 
excret ion of  GLP1 wag determined by RIA on a single overnight  collection 
and  expres sed  as pg/min .  Fou r  g roups  of  subjec ts  were  ind iv idua ted :  
group l=cont ro l s  (UAE=3.4+2.61ag/min) ,group 2=normoalbuminur ic  diabetic 
pat ients  (n=8; UAE=5 .2+3 .1 ) ,  g roup  3=mic roa lbuminur i c  pat ients  ( n = l l ;  
UAE=81.7_+14.6) ,group4=macroprotenuric  patients (n=I0;UAE=448.9~:94.8)  
Mean  values of  ur inary  GLP1 resul ted s igni f icant ly  different  be tween  the 
groups  (p<0.03).  Wi th  respect  to group 1(275.5.+_132.1 pg/min. ) , the  ur inary  
peptide excretion significantly increased in group 2 (490.4_+311.5;p<0.05) and 
fur ther  in g roup  3 (648.6+_305;p<0.01) ,whereas no s ign i f ican t  d i f fe rence  
resulted between macroproteinur ic  patients (317.9_+183.3) and controls.  Mean 
values of  G F R  was lower  in group 3 (57.4-1:28 ml/min.)  with respect  to both 
g roup  I and  g roup  2 (105.6_+6.1,91.2+17;p<0.01) .Considering all subjects  
examined,  a s ignif icant  relationship emerged between urinary G L P i  and G F R  
(p=0.004) . In  conclus ion ,  the s igni f icant  increase  of  the pept ide  excret ion 
observed in normoalbuminur ic  diabetic patients could indicate an early tubular  
dysfunc t ion  wh ich  would  occur  in condi t ion o f  still mainta ined g lomerular  
integrity,  becoming  then more  evident with the onset  of g lomeru la r  diabetic 
impairment .  In condi t ion o f  overt  diabetic nephropa thy  the tubular  defect,  in 
terms of u r ina ry  peptide excret ion,  would  be masked  by the concomi t an t  
serigus damage  of g lomemlar  function. 

R .Lugar i ,  Depa r tmen t  of  Endocr ino logy ,  Univers i ty  of  Parma,  4 3 1 0 0  
Parma,  Italy. 

WHICH RELATIONSHIP BETWEEN Na-H ANTIPORT ACTIVITY AND PLASMA LIPIDS? 
E. Matteucci, C. Bertoni, E. Boldrini, F. Piazza, F. Ruberti, M. Casini and O. Giampietro. 
Na-H antiport is closely related to cytoskeleton and involved in cell physiopathology. Membrane 
lipid composition and fluidity may influence ionic transport. We checked the relation between 
exchange activity and seram lipids in 33 healthy controls (35_+9 y), 18 non-diabetic pregnant women 
(32+4 y), 42 patients (33±11y) with type 1 insulin-dependent diabetes mellitus (IDDM), 26 non 
diabetic normotensive siblings (30-+7 y) and parents (56-+8 y) of type 1 diabetics. 30 hypertensives 
(55+9 y), and 20 uremic subjects (43-+9 y) on regular hemodialysis. In healthy people, serum glucose 
(p<0.05), total cholesterol (p<0.001) and triglycerides (p<0.05) increased with age, while the 
exchange rate was unmodified. In pregnants, at t4, 24, 33 weeks. 2-hour OGTT glycaemia (p<0.01), 
serum total cholesterol and triglycerides (p<0.001) increased, while antiport was unaffected. IDDM 
patients had higher glycaemia (p<0.001) and normal plasma lipids, but higher Na-H antiport 
(p<0.05). Parents and siblings of IDDM people had raised antiport activity (p<0.05), but only 
relatives of microalbuminuric probands showed concurrent dyslipidemia: siblings had elevated 
serum triglycerides (p=0.01), parents higher serum cholesterol (p<0.05). Compared with matched 
controls, uremics i~ad eievated systolic blood pressure (p<0.01), glycaemia (p<0.001), triglycerides 
(p<0.00i) and Na-H exchange rate (p<0.05). Hypertensives had higher systolic and diastolic blood 
pressure (p<0.00I), serum triglycerides (p<0.05), the lowest HDL cholesterol concentration 
(p<0.001) with the highest antiport activity (p<0.001). While in healthy people by alone Na-H 
antiport activity correlated with no parameter, in the whole study population (grouped by age), Na-H 
exchange rate correlated with blood pressure (diastolic or mean) only, both in young (p<0.05) and in 
aged (p<0.001) subjects. Hence, Na-H antiport activity seems unaffected by circulating lipids both in 
healthy and disease conditions. 

Istituto di Clinica Medica II, via Roma 67, 56100 Pisa, Italy. 
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EFFECT OF THE CALCIUM ANTAGONIST AMLODIPINE ON 
INSULIN SECRETION AND SENSIVITY IN NIDDM. 

G. Meregalli, R. Ghelardi, S. Scotto, A. Caumo, R. Mangili, A.E. Pontiroli 
e G. Pozza. 

Amlodipine is a calcium channel blocker with a long-lasting antihypertensive 
effect, without known major effects on glucose and insulin levels in 
normotensive or hypertensive patients. 
The purpose of this study was to evaluate the effect of treatment with 
amlodipine on the glucose and insulin response to intravenous glucose 
tolerance test (IVGTT) in NIDDM patients with essential hypertension. 
We studied 15 patients (8 men, 7 women) with NIDDM and mild 
hypertension, receiving treatment with oral hypoglycaemic agents and/or diet. 
Their age was 62_+4 years, the known duration of diabetes was 9_+6 years, 
glycaemic control was stable. 
The protocol wa5 designed as a randomized, double-blind, placebo-controlled 
cross-over study, with each treatment phase lasting for 6 weeks. A 3-week 
washout was undertaken before each treatment phase• 
To evaluate insulin secretion and sensitivity, an IVGTT was perfomed before 
and at the end of each treatment period. Calculated Conard constants, 
reflecting insulin sensitivity, remained unchanged after amlodipine (- 
0.00175+0.00012 vs placebo -0.00185-+0.00020, mean_+SEM, p=ns). 
Insulin secretion, as evaluated by the calculation of areas under curve was 
also unaffected by arnlodipine (3452_+711 vs placebo 3481_+605, p=ns). Delta 
areas were consistently unchanged, and no significant differences in blood 
glucose or insulin levels were found at any single point during IVGTT. 
Major blood lipids, glycaemic profiles and HbAlc levels also remained 
unchanged, whereas blood pressure was reduced by amlodipine treatment as 
expected (systolic: 132.2 _+ 19.7 vs 140.2 _+ i5.6 mmHg, diastolic: 76.4 _+ 
7.8 vs 85.4 _+ 7.7 mmHg, p<0.05 for both). 
We conclude that amlodipine represents an effective antihypertensive 
treatment also in NIDDM patients. The notion that amlodipine may not 
adversely affect insulin secretion and sensitivity is extended to hypertensive 
NIDDM patients. This may be a perspectively useful characteristic in clinical 
practice. 

INSULIN,  P R O I N S U L I N  AND C - P E P T I D E  R E L E A S E  A F T E R  
I N T R A V E N O U S  G L U C O S E  C H A L L E N G E  IN S U B J E C T S  
W I T H  I N S U L I N O M A .  
L.D. Monti, A. Caumo, P.M. Piatti, G. Valsecchi, C. Stangalini, E.P. 
Sandoli,  A.E. Pontiroli and G. Pozza. Istituto Scientif ico H. San 
Raffaele, 20132 Milano, Italy. 
Subjects  with insul inoma show hypoglycemic  symptoms  due to 
glucose overutilization combined with high insulin (I), proinsulin 
(PI) and C-peptide (C-pep) levels during the fasting period, but little 
is known about the dynamics  of  I, PI and C-pep release after a 
glucose challenge. The aim of this study was to evaluate the effects 
o f  an acute intravenous glucose tolerance test (IVGTT: 0.3 g/kg) on 
(I), (PI) and (C-pep) release in ten subjects  with insul inoma,  
conf i rmed histologically after surgery, in compar ison with e ight  
normal subjects matched for age, sex and body weight.  After  the 
IVGTF,  32 blood samples were withdrawn in 240 rain. In subjects 
with insulinoma, fasting G levels were significantly lower and I ,  PI 
and C-pep levels were significantly higher than in normal subjects, 
as expected.  Two rain after IVGTT, G concentrat ions peaked at 
about 16 mM in both groups declining thereafter to basal levels in 
160+26 min in insulinoma and in 76_+8 rain in normal  subjetcs  
(p<0.02). The time to peak I, PI and C-pep release after IVGTT was 
longer in insulinoma than in control subjects (6.1_+0.8 v s  3.8+0.3, 
6.7_+1.2 v s  3.5_+0.3 and 7.1-+1.1 v s  3.8-+0.5 min, respect ively,  
p<0.03) while the return to baseline values was similar in the two 
groups. First-phase (from basal to peak) I and PI integrated release 
(A-AUC)  was  s imilar  whi le  f i r s t -phase  C-pep  A - A U C  was 
significantly higher in insulinoma than in normal subjects (6.0-+1.6 
vs 1.9_+0.4 nM/min;  p<0.05). Second-phase  (from peak to basal 
levels) I and C-pep A-AUC was significantly higher in insulinoma 
than in normal subjects (p<0.05) while second-phase PI A-AUC was 
similm" in the two groups. In conclusion, I, PI and C-pep response to 
an acute glucose challenge is delayed in subjects with insulinoma 
with an oversecretion of  I and C-pep while PI secretion seems not 
different.  These findings could be useful in the early diagnosis  of  
insulinoma. 

CRF (CORTICOTROPIN-RELEASING-FACTOR) STIMULATION TEST IN 
DIABETIC PATIENTS WITH OR WITHOUT DIABETIC NEUROPATHY. V. 
Montanini, R Sinisi, A Goldoni, E. Balestra, C. Pacchioni, R Salerno, P. Marrama. 
Department of Internal Medicine, Endocrine Unit, University of Modena. 

We evaluated HPCA axis function by high-dose CRF test (100 ug e.v.) in 12 
normal subjects (mean age+SE: 44,75 + 4,01) group 1), 8 diabetic patients without 
diabetic neuropathy (mean age + SE: 54,5 + 3,57; group 2), and 7 diabetic patients 
with established symtomatic polyneuropathy ( mean age + SE: 58,86 + 3,84; group 
3) All diabetic patients presented a good control of metabolic status. Experiments 
started at 7:30 am; CRF was injected after 2 basal blood samples (-30'; 0); further 
blood sampleswere taken at + 15' +30' +60' +90' minutes after CRF administration. 
Mean basal ACTH levels were higher in the subject of group 3 than in those groups 1 
and 2, but these differences did not achieved the statistical significance. 
Administration of CRF induced a significantly increases in ACTH levels in all 
subjects; however, the ACTH response was lower in diabetic patients (groups 2 and 
3) than in controls (group 1) and in particular between diabetic patients without 
neuropathy and normal subjects these differences achieved the statistical 
differences (p<0.05). Concerning the cortisel pattern, basal levels of the hormone 
were higher in the group 3, while CRF-induced response in this group was lower than 
in the others ( these differences did not achieved the statistical significance). 

Groups basal ACTH basal Cortisol ACTH Cortisol ACTH A area Cortisol A area 
(pg/ml)§ (ug/ml) A%§ A%§ (pg/ml)§ (ug/100ml)§ 

Group 1 224 +_41 107-+07 51_+1.6 18±0 2 25276+_5720* 4305+1087 
Group 2 209+_34 10.8-+0 9 2.5+0.2 17+01  9741+1505" 2857-+900 
Group 3 31 1+5.2 12.6-+10 2.7_+06 14+0.1 13743+476 7 891_+1282 
§ Values are expressed as mean _+ SE; * p<0.05. 

These data suggest that in diabetic neuropathy there is a tonic hyperactivity of the 
HPAC axis in basal conditions, in accordance with the data in literature. However, 
the hyporesponsiveness of ACTH and cortisol to CRF test suggests the presence of 
a reduce ability of HPAC axis in responding to acute pituitary stimulation, probably 
related either to a decrease pituitary ACTH reserve or to a down-regulation 
interesting the whole HPAC axis consequent to the basal hyperactivity. The 
hormonal pattern in diabetic patients without neuropathy showes under stimulus, a 
significant HPAC hyporesponsiveness when compared to the normal subjects, while 
the cortisol response to CRF did not differ significantly neither from neuropathic 
patients nor from control subjects. 

THE INCIDENCE OF DIABETES MELLITUS IN OLD PEOPLE AND ITS 
INFLUENCE ON SURVIVAL. M. Motta, D, Rosso, G. Camazzo. 
In roc*nt years the improvemem in cnviromental conditions, the increase in average life 
~pau, flae improvcracm in diagnostic aod thera!~u[ie possibilities have dotcrl~incd s 
noteable increase Of diabetes in middle eg¢ and in senility. The epideratologP~l data of the 
past can no longer be considered valid, and ¢wen the most reocnt res~stch must be 
considered provisional as data increases ever more rapidly. The incidcn¢~ of diabetes in 
the Ihllian population aged between 63 and 84, according to the latest data f~om the CN'R 
project ILSA, is around 14% This data is less than that which we met in estonia where 
the incidence is 22%, This cotLfiroxs OUr previous research which not~ a high inctdon~ of 
daabetes in our population; in fact, in a study of the population of Milit¢llo (CT) 
undertaken in 1988 there was ao inddeao¢ of 18%. in the "Multis¢op¢ " Su.rvcy of the 
Fanfily between 198%91 carried out by ISTAT in questionnaire form, in the volume 
dedicated to old people, the peroentage of diabetes ~ the over-seventies, sub, divided line 
five-years groups, is as follows: 10.5% in those between 70-74. 11.6% in thos¢ b¢twecn 
75-79 and 13.3% from 80 upwards. A note.able dcc~se emerges in the mu'a~r of ~ses of 
diabct¢s in the 70-74 age range competed to the proceeding fiv¢-year ban~ In the 
sucecssiv~ five y~rs the nmnbcr of new cases i.ncreascs on average by 1.4%. The 
percentage of diabetes onsets after 70 (sonil* diabet¢s) which w¢ notioed in the Militello 
study, and in another surv~ by L,Motta and to.workers in 1976, is equal r~spe~vely to 
8% and 6,5%, The low percentage of diabetes in ¢¢ntcrtarians is important, ~nd has been 
studied by the Italian Malticcntri¢ Study on Centenarians. In this su~'cy the p,rccntag¢ is 
3,7%. In only one case was th~ diabetes proseat for reel* than 50 years, while in all the 
other cases it appeared at an average age of 91.2"13.3 (medians96 years). Analysing the 
prevalcn~ of diabetes v,,e can put forward the h~otcsis that long.t~rm diabetes causes an 
increase in mortality in old people. Senile diabetes is largely rcsp0nsiblo/br th¢ high 

rcenta of diabetes in old people. The par0cular pathegenests of senile diabetes on the 
pc - g¢ . . . . . . . . . .  wit" factors concerning age should be considered lil~l.F 
base or ar te r iosc lerOSiS,  ,[ogCillk;l 11 
'tO responsible for the mortality t11 senile diabetes progressing mo~ rapidly, au_mm2~$ 
thistle events causes the incid~nc~ of diabetes in nitro ecnt~nanaus to go aov,'a ~ ~.~7,. 
These data allow us to state that long-term diabetes constitutes an element of risk for 
loog~'ity, and that diab¢tos rarely allows the patients to achieve a ~ntury. 

• . ' ,  ' di estonia OspeMal¢ Camfizzaro, via 
l~tuto di MeAiciaa Interns e C,-cnatna, Unl'verslh'~ 
Moasirta 829 - 93126 Catania, Italy. 



ISLET AUTOANTIBODIES AS SCREENING MARKERS IN IDDM FIRST 
DEGREE RELATIVES FROM NORTHERN ITALY 

M.R. Pastore, E. Bazzigaluppi, R. Bonfanti, A. Balini, N. Dozio, C. 8elloni, S. 
Genovese, P. Macellaro, E. Bonifacio and E. Bosi 

lstituto Scientifico San Raffaele, University of Milan, 20132 Milan, Itaty 

Islet cell antibodies (ICA) are the established marker for IDDM risk assessment. 
Antibodies to glutamate decarboxylase (GADA) have been recently proposed as an 
alternative to ICA measurement for screening purposes. The aim of this study was to 
determine the effectivness of GADA measurement as a primary screening test in first 
degree relatives of IDDM patients. GADA, measured by immunoprecipitation of 35S- 
labelled in vitro translated antigen (positivity at the upper 1st percentile of controls), 
ICA, detected by immunofiuorescence and quantified in JDF-units (positivity above 
5 JDF-units), and insulin autoantibodies (IAA), measured by a radiobinding assay 
(positivity above mean + 3 SD of controls) were determined in 821 first degree 
relatives (465 parents 356 siblings) participating in the prospective San Raffaele 
IDDM Family Study within the Lombardy region. GADA were detected in 43 (5.2%) 
relatives, and were more frequent in siblings than parents (8.1% vs 3.0%; p<0.0f). 
In comparison, 30 (3.7%) relatives had ICA, 30 (3.7%) had IAA, and both were more 
frequent in siblings. At least one antibody was detected in 82 (10%) relatives, 
including 13.2% of siblings (p<0.01 vs parents). GADA alone were present in 28 
relatives, GADA plus ICA in 13 (p<0.01 vs GADA-neg), and GADA plus IAA in 8 
relatives (p<0.01 vs GADA-neg); 6 had all three antibodies. Over a maximum follow- 
up of 6 years, 4 relatives developed IDDM: all were siblings; all had GADA, 3 had 
ICA, and 2 had IAA This study demonstrates a high prevalence of humoral islet 
autoimmunity in siblings of IDDM patients, and in particular a GADA frequency much 
higher than the expected number of future IDDM cases. The detection of GADA in all 
cases progressing to IDDM, however, indicates that GADA is likely to be a sensitive 
marker for identifying future IDDM cases in first degree relatives. The addition of 
other islet antibody markers (e.g. IA-2 antibodies) will be required to increase 
specificity. 
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M U L T I C E N T E R  C L I N I C A L  TRIAL OF THE P R O M E D O S  3 
I M P L A N T A B L E  INSULIN PUMP IN IDDM. 
Giovanna Petrella for The Point Study Group II. 

Safety, feasibility and efficacy of the Promedos 3 
(Siemens-Elema AB) implantable programmable pump for 
long-term intraperitoneal delivery of HOE 21 PH insulin 
(Hoechst AG) were evaluated in a multicenter, non- 
randomised clinical trial on 47 IDDM patients followed at 6 
European centers for 94.5 pt yr. 

HbAlc was on average 8.1+1.4% during the 3 
month run-in period of subcutaneous intensive insulin 
therapy and 7.5+0.9% after one year of pump treatment. 
Severe hypoglycaemic events decreased from 34.0 % pt 
yr during intensive insulin therapy to 2.0 % pt yr during 
pump insulin treatment (p<0.01). Ketoacidosis events were 
8.0 and 1.0 % pt yr during subcutaneous and pump insulin 
treatment respectively. Pump pocket complications were 
3.2 % pt yr and resulted in explantation of 3 devices. 
Twenty-three events of irreversible catheter occlusions 
(incidence 24.3 % pt yr) were managed by catheter 
replacement. Two devices were explanted because of 
pump occlusion failure (no flow). Programmer problems 
were 103.7 % pt yr, and were managed by programmer 
reconfiguration or replacement. 

In conclusion, the Promedos 3 device is safe, 
feasible and effective for long-term intraperitoneal insulin 
treatment of IDDM patients. 

GROWTH HORMONE AND MICROALBUMINUR1A IN TYPE 1 DIABETIC PATIENTS WITH 
NORMAL RENAL FUNCTION P. Pedni. P. Desenzani, S. Bossoni, A. Burattin, C. Poiesi, A. 
Giustina. 
Type I diabetic patients (IDDM) are known to have abnormalities in growth hormone (GH) 
secretion. In normal subjects hyperglicemia inhibits the pituitary GH response to provocative 
stimuli. In contrast, 1DDM patients, despite elevated blood glucose levels, show higher mean 24-h 
GH levels than normal sul2iects , exaggerated GH responses to exercise (via somatostatin) and 
pharmacological provocative tests, and paradoxical GH secretion after TRH. Several experimental 
studies suggest the existence of a possible relationship between GH and development of diabetic 
microvascular disease such as nephropathy. Aim of our study was to evaluate the correlation 
between baseline GH level and microalbuminuria (urinary albumin excretion, UAE, between 20-200 
#g/rain) (Immunonephelometer method, BNAI00, Behring, Scoppito, Italy) at rest and after 
submaximal exercise in 9 males normotensive 1DDM patients normoalbuminuric at rest (age 
37.3_+2.9 yrs, duration of disease I4.9_+3.7 yrs, HbAIc 7.6_+0.2%). Five of the patients had 
microalbuminuria after exercise (stage 1I diabetic nephropathy); three of these patients were also 
affected by background retinopathy. Our results demonstrate significantly (p < 0.042) higher baseline 
GH levels (1.54+0.52 ng/ml) in the 5 patients at stage I1 of diabetic nephropathy as compared to 
patients without microalbuminuria after exercise (baseline GH levels 0.08+0.05 ng/ml). No other 
significant differences between the two groups considered were found with respect either to 
glycometabolic control, age, BMI or duration of diabetes. Our findings show that in IDDM patients 
with very early stage diabetic nephropathy, higher basal GH levels may be found as compared to 
patients with no evidence of nephropathy. Therefore~ these data seem to lend support to the 
hypothesis linking GH hypersecretion (probably caused by low somatnstatin) and microangiopathic 
complications in type I diabetes mellitus. 

Dr. Andrea Giustina: Endocrine Section, c/o 2 ̂  Medicina, Spedali Civili, 25123 Brescia, Italy. 

CAN AN A C U T E  OR A C H R O N I C  H Y P E R I N S U L I N E M I A  AND 
H Y P E R T R I G L Y C E R I D E M I A  INCREASE E N D O T H E L I N - 1  RELEASE 
IN MAN? 
P. M. Piatti, L.D, Monti, B. Ouazzini, C.V. Phan, E. Fochesato, C. Cusin, A.E. 
Pontiroli, G. Pozza. Istituto Scientifico San Raffaele, University of Milan, 
Milano, Italy 
Several studies have shown the association amongst insulin resistance, 
hyperinsulinemia, hypertriglyceridemia, hypertension and cardiovascular disease 
in subjects affected by plurimetabolic syndrome (syndrome X). However, it is 
difficult to characterize the contribution of each metabolic variable in the 
induction of hypertension and cardiovascular disease. Considerable attention has 
been recently attributed to the potential role of endothelin-1 (ET-1) in vascular 
disease since ET-1 is a potent vasocostrictor peptide synthetized and secreted by 
endothelial cells. We tested the hypothesis whether subjects with syndrome X 
show high ET-1 levels and we evaluated the single contribution of insulin and 
triglyceride levels in the induction of arterial ET-1 release. 
Fasting arterial ET-1 levels were measured in normal subjects (n=31), in subjects 
with syndrome X (n=16) and in subjects with insulinoma (n=l 1). Arterial ET-1 
levels were evaluated in normal subjects during intralipid (test 1) or saline (test 2) 
infusion lasting 360 min (study A). Moreover, in study A a euglycemic two-step 
hyperinsulinemic (25 and 125 mU/kg/h) clamp was stm'ted at 120 min. 
Subjects with syndrome X showed higher fasting ET-1 levels than not'ma! 
subjects and subjects with insulinoma (7.22_+0.89 vs 2.6120.38 and 2.35+0.22 
pg/mI; p<0.01). A significant relationship was found between fasting ET-I levels 
and fasting triglyceride levels (r=0.53, p<0.0001) and between fasting ET-I levels 
and baseline systolic (r=0.61, p<0.0001) and diastolic blood pressure (r=(I.40, 
p<0.00!). Study A: in test 1, arterial ET-1 levels increased significantly in 
response to hypertriglyceridemia and furthermore, in a dose-dependent manner, in 
response to insulin. In test 2, arterial ET-1 levels increased significantly only in 
response to high insulin levels, but remained signifcantly lower than in test 1. 
In conclusion, subjects with syndrome X showed higher fasting ET-1 levels than 
normal subjects and subjects with insulinoma. These levels were reproduced in 
normal subjects by the simultaneous increase of insulin and triglyceride levels. 
Therefore, an increased secretion of ET-1 may be one of the causes of 
c a r d i o v a s c u l a r  d isease  in pat ients  with h y p e r i n s u l i n e m i a  and 
h yperu'iglyceridemia. 
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CULTURE OF HUMAN ENDOTHELIAL CELLS ON HIGH 
CONCENTRATIONS OF FIBRONECTIN DECREASES NA+/H + 
EXCHANGER ACTIVITY. 

F.Podesth, G.Zerbini, D.Gabellini, R.Mangili, and G.Pozza. 
Scientific Institute S.Raffaele, Milan, Italy. 

Human vascular endothelial cells cultured in high glucose 
concentrations decrease their proliferation and exhibit decreased 
Na+/H + antiporter activity which is known to regulate intracellular 
pH and modulate cell proliferation. It has been shown that also 
insoluble fibronectin decreases endothelial cell proliferation and that 
Na+/H + antiporter activity is sensitive to signal deriving from 
fibronectin. The aim of this study was to investigate whether the 
activity of the Na+/H + antiporter was altered in human endothelial 
cells exposed to different amounts of an extracellular matrix 
component such as fibronectin. Human endothelial cell cultures 
obtained from twelve individual umbelical cord vein were studied. 
Cells were plated in 35 mm tissue culture dishes coated with two 
different concentrations of fibronectin (1 and 50 gg/ml) and compared 
with cells grown on uncoated dishes. Cultures were studied 72 hours 
after seeding. Na+/H + exchange was measured by unidirectional 
22Na influx stimulated by cellular acidification in the presence or 
absence of dimethylamiloride. In 12 experiments, Na+/H + exchange 
activity was lower in cells cultured on 50 gg/ml of fibronectin (FN50) 
when compared with the activity of cells plated on uncoated dishes 
(P) and 1 gg/ml of fibronectin (FN1). The mean --_ SE of the Na+/H + 
exchange activity were for P 8.36+1.07 nmol/mg protein x rain, for 
FN1 7.18-+0.69, and for FN50 6.24-+1.11 (p<0.02). 
In endothelial cells cultured on high concentrations of fibronectin the 
activity of the Na+/H + exchange is decreased. This phenomenon may 
parallel and perhaps contribute to the decreased replication observed 
under these experimental conditions. 

EXOCYTOSIS AND ITS MODULATION IN SINGLE RAT INSULINOMA CELLS 
ASSAYED USING MEMBRANE CAPACITANCE MEASUREMENTS AND 
SEROTONIN RELEASE 
Richmond J.E. ̂ , Codignola A.*, and Sher E.* 
^Bek6sy Laboratory of Neurobiolegy, University of Hawaii, Honolulu, Hawai, USA. 
*CNR Center of Cellular and Molecular Pharmacology, Department of Medical 
Pharmacology, University of Milan 

Eiectrophysio[ogical measurements of cell capacitance (Crn) and biochemical assays 
3 

of [ H]-serotonin ([3H]-5HT) release were combined to study the control of secretion 
in rat insulinoma RINm5F cells. 
Depolarizing pulses produced C m changes (DCm), indicative of exocytosis, with the 

2+ 2+ 2+ 

same voltage- and Ca dependency as the inward Ca currents (ICa). Ba was able 
2+ , . 

to substitute for Ca In stimulating exocytosis, but not endocytosis. However, both 
2+ 2 *  . 

the relative potency and kinetics of Ca versus Ba triggered exocytosis differed 
significantly 
Serotonin synthesis and uptake were demonstrated in RINm5F cells. This allowed 
the use of [ H]-5HT to study hormone re/ease from cells populations. 

3 2+ 
[ HI;5HT was released in a depolarization, Ca and time-dependent manner. 
Ba also substitued for Ca 2+ in depo!arization-induced [ H]-5HT release. 
Thapsigargin used to deplete Ca stores had no effetcs on Ca triggered C m 

2+ 3 2+ 
increases but Ca triggered [ H]-5HT release was strongly reduced Ba -triggered 
3 ' 2+ , 
[ H]-5HT release, however, was not affected by Ca store depletion. 3 
Finally, noradrenaline was found to potently block both [ H]-5HT release and C m 
increases. However, its ability block secretion was not correlated with its ability to 
inhibit the calcium channels, suggesting that noradrenaline acts directly on the 
secretory apparatus. 

INSULIN RESISTANCE IS A MAJOR RISK FACTOR FOR MORBIDITY 
AND MORTALITY IN PATIENTS WITH LONG STANDING NON- 
INSULIN-DEPENDENT DIABETES (NIDDM) WITH SECONDARY 
FAILURE OF ORAL HYPOGLYCAEMIC AGENTS 
Antonio E. Pontiroli, Manuela Pacchioni, Riccardo Camisasca, 
Rosangela Lattanzio, Istituto Scientifico San Raffaele, Divisione di 
Medicina Interna e Divisione di Oculistica, Universit& degli Studi di 
Milano, Via Olgettina 60, 20132 Milano, Italy 
Secondary failure of oral hypoglycaemic agents (SF) is a frequent 
clinical entity, commonly understood as the inability of oral agents, 
after a proven period of efficacy, to control blood glucose levels in 
NIDDM patients. SF has a different etiology in lean (progressive 
reduction of insulin release) and in obese (progressive increase in 
insulin resistance) NIDDM patients, and population studies have 
indicated a greater prevalence of coronary heart disease (CHD) and 
of mortality in insulin-treated patients or in patients with high 
endogenous insulin levels. Therefore we planned a cross-sectional 
and a 5-year follow-up study in NIDDM patients with SF. In 112 SF 
patients, CHD was associated with higher C-peptide release and 
diastolic blood pressure at univariate analysis and at multiple logistic 
regression, and with higher uric acid and creatinine levels at 
univariate analysis only. Of 93 patients retraced 5 years later, 25 had 
died; alive patients differed at baseline from dead patients for lower 
age, creatinine levels, prevalence of CHD, and dose of insulin both at 
univariate analysis and at multiple logistic regression, and for lower 
C-peptide release at univariate analysis only. Obese patients had 
higher C-peptide release and more markers of insulin resistance than 
lean patients, and died more frequently (29.3% vs 16.7%, p = 0.05). 
Alive patients, in spite of a rather poor metabolic control, did not show 
a significant increase in the prevalence of complications. These data 
indicate the need for reduction of insulin resistance, more than the 
achievement of strict metabolic control, in order to prevent morbidity 
and mortality in long standing NIDDM with SF of oral agents. 

P R E V A L E N C E  O F  H C V  A N T I B O D I E S  IN 
E G Y P T I A N  P A T I E N T S  W I T H  D I A B E T E S  
M E L L I T U S .  H a s s a n  R i z k ,  O s s a m a  S a a d ,  Ahmed  
R a s s e m ,  M a g d ~  H a m e d .  . . . 
It is commonl-y believed that diabetics are prone to many 
varieties of  complications including infections, reqmrmg 
surgical interference, blood transtuston and parenteral drug 
adminstration 0osl in ,  1994). 
Epidemics o f  blood borne hepatitis were described in 
patients attending diabetes clifiics where they received 
miection treatment during the early 20 th century 
(Vannafalt et al., 1944). Recently, hepat i t i sC virus haso been 
identified and considered a major cause m p o s t  transfusion 
and coinmunity acquired hepatitis (Koziel e t  al., 1993). The 
hi~_.her prevalence of  HCV carriers among lurKlsn ulaneucs 
w~s desc r ibedby  Ozyilkan et al., (1994). 
The aim of  this study is. to determine the prevalence of  
HCV among Egyptian diaoetics. 
One htmdered patients (37 males and 63 females) with 
diabetes mellitus and 35 non diabetic healthy subjects were 
investigated for anti HCV antibodies. HCV antibodies was 
detecte~l by second - generation ELISA (Abbott  
Laboratories). The results were compared using the chi- 
squared test with Yate ' s  correction. 
Whilst  the prevalence of  HCV antibodies was 31.4% among 
the control group, 51°/,o ofth.ediabet!c.group, were positive 
for HCV antibodies wim signmcan~ stausuca~ increase tv = 
O.04553). 
In the present study, there was no significant statisti.cal 
difference between HCV diabetics and non HCV diabetics 
as regards duration of  diabetes, micro-angiopathic 
complications of  diabetes, type of  diabetes, insulin therapy, 
history o f  surgical operations or blood transfusion (P>0.05). 
We conclude that diabetes mellitus is a risk factor for HCV 
infection. 

Internal Medicine Department, Mansoura Facul~ of Medicine, 
Mansoura, Egypt. Postal code." 35555. Fax." (2050) 348203. 



LATE COMPLICATIONS IN NON-INSULIN DEPENDENT DIABETES MELLITUS 
(NIDDM): A MULTIVARIATE LOGISTIC ANALYSIS OF RISK FACTORS IN 2500 
PATIENTS. 
P. RuggenentJ*, V, Gambara*, I. Nosari, A. Perna* & G Remuzzi*, *Mario Negri Inst. 
& Divisions of *Nephrology and #Endocrinology, Ospedali Riuniti, Bergamo, Italy, on 
behalf of the Diabetic Nephropathy Study Group, Bergamo. 

Objective: To determine frequency and risk factors of chronic complications in a 
large cohort of NIDDM patients. 
Methods: Prevalence of late complications and their association with potential risk 
factors, including age, sex, duration of diabetes and hypertension, glycosylated 
hemoglobin A1C (HBAlC) and mean arterial pressure (MAP) were cross sectionally 
studied in 2500 NIDDM patients referred to nine diabetes outpatient clinics of the 
Bergamo area. Nephropathy was defined as albumin concentration in spot morning 
urines >300 mg/L (multistix +, Bayer Diagnostics SPA.) without signs of urinary tract 
infection. Retinopathy was diagnosed by funduscopy, neuropathy by 
electromyography, peripheral artery disease (PAD) and ischemic heart disease (IHD) 
by history and clinical examination. 
Results: Prevalence of complications and results of multivariate logistic analyses are 
in the table 

~Prevalerlce NEPHROPATHY RET[NOPATHy [ NEUROPATHY PA 
11% 23% ][ 11% 13! 

Age N S NIS ] N S. 000 
Sex 0.02 0009* ' N S. 00( 
Diab Duration 00001 0.000I 00001 00( 
Hypen Duration 002 N S N.S 0 0001 0 0( 

/HbA,o 00001 Ns I Ns 
MAP 00004 0 0002 NS _ _ ~ J  N~. 
*Female predominance 

Duration of diabetes increased the risk of all complications. Age, male sex, and 
duration of hypertension were main factors associated with macroangiopathy. 
Female sex and high MAP were strongly associated with increased risk of 
retinopathy. High HBA1C and MAP with nephropathy. 
Conclusions: A great percent of NIDDM patients require medical assistance for 
chronic complications. Efforts aimed at identifying potentially treatable risk factors 
and at optimizing diagnosis and therapy of complications should heIp minimize the 
burdens of long-term morbidity and mortality of NIDDM. 

Piero Ruggenenti, Mario Negri Institute for Pharmacological Research, Via 
Gavazzeni 11,24100, Bergamo, Italy 
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LONG-TERM RESULTS OF THE MULTICENTER CLINICAL 
TRIAL WITH THE INFUSAID MODEL 1000 IMPLANTABLE 
PROGRAMMABLE INSULIN PUMP. 
Marina Scavini for The Implantable Insulin Pump Trial 
Study Group. 

Long-term metabolic outcome and adverse event 
rates of insulin therapy using the Infusaid Model 1000 
implantable programmable pump were examined in 76 
IDDM patients followed for 24 pt yr of intensive SC insulin 
therapy, and for 213 (IP) and 38 (IV) pt yr of pump 
treatment. 

HbAlc was 7.9+1.5% at study entry, 7.3+1.3% at the 
end of the run-in period, remaining between 6.9+1.0% and 
7.5_+1,2% during 3 yr of pump therapy. Mean %IBW was 
106.3_+12.1 at the end of the run-in period and 110.4_+14.2 
after 3 yr of pump therapy (obesity rate 2.7% pt yr). HbAlc 
and %IBW were not different between IP and IV treatment. 
Rate of severe hypoglycemia was 33.0% pt yr during the 
run-in period and significantly decreased to 13.0 (IV) and 
2.0 (IP) % pt yr during pump therapy. 

Pump slowdown occurred every 9 months, and were 
managed with alkaline solution flush. Catheter occlusion 
rates were 12.0 (IP) and 20.0 (IV) % pt yr. Rate of pump 
pocket complication and of programmer problems were 5.3 
and 19.9% pt yr. 

Pump therapy achieves similar metabolic control to 
SC intensive insulin treatment, lowering the incidence of 
severe hypoglycemia. Catheter occlusions and pump 
slowdown are the commonest complications. 

METABOLISM OF POSTPRANDIAL LIPOPROTEINS IN PATIENTS 
WITH BENIGN INSULINOMA. G. Ruotolo, M. Mori, F. Ragogna, C. 
Tettamanti, G. Derosa, and G. Pozza. 
Insulin certainly plays an important roIe in the regulation of lipoprotein 
metabolism in the postprandial state. Benign insulinoma represents an 
interesting model of chronic hyperinsulinemia, but data on the lipoprotein 
metabolism in this condition are still lacking. 

The aim of this study has been to analyze many aspects of fasting and 
postprandial lipoprotein metabolism in 6 patients with benign insulinoma, and 
in 8 healthy control subjects. The two study groups were comparable for age, 
sex, body mass index, and apoE phenotype. Postprandial values have been 
expressed as area under the concentrations from time 0 (fasting 8:00 am) to 
the end of the test (sampling at 0, I, 2, 3, 4, 5, 6, 8, and 10 hours). 

Fasting and postprandial levels of glycemia (basal: 49+_7 vs 79+7 
mg/dl; postprandial: 498+58 vs 813_+38 mg/dl), and free fatty acids (basal: 
0.39+0.16 vs 0.62_+028 mEq/I; postprandial: 5.2+1.3 vs 7.7_+1.6 mEq/I) were 
significantly lower, whereas those of insulin were significantly higher (basal: 
17.0+_6.3 vs 8.3+_5.5 ~tU/ml; postprandial: 324+_81 vs 123+_39 l.tU/ml) in the 
insulinoma than in the control group. Fasting total cholesterol (150_+11 vs 
172_+21 mg/dl), and LDL cholesterol levels (91-+12 vs 112_+20 mg/dl) of 
insulinoma patients were significantly lower than controls, whereas no 
statistical differences between the two study groups have been detected 
concerning postprandial levels of triglycerides and retinyl esters in plasma and 
triglyceride-rich lipoproteins. Plasma postheparin lipoprotein lipase (158_+53 
vs I98+-43 mU/ml) and hepatic lipase (163_+60 vs 210+-50 mU/ml) activities in 
benign insulinoma patients were lower than those of controls (D=0.10). 

In conclusion, patients with benign insulinoma show a fast catabolism 
of lipoproteins of intestinal origin in the presence of a rather low postheparin 
hepatic lipase activity, and elevated fasting and postprandial plasma insulin 
levels. 

Laboratory of Lipoprotein Metabolism and Atherosclerosis 
lstituto Scientifico H San Raffaele, Milan, Italy 

REAL TIME SPECTRAL ANALYSIS. A QUICK METHOD FOR CARDIOVASCULAR 
AUTONGMIC NEURQPATHY SCREENING IN DIABETIC SUBJECTS, 
S. Semino, P Ottonello* P. Ubatdi**, A.Bdzzofara, A Napolitano, L Adezati and 
G.L Viviani. 

We developed an instrument able to measure R-R interval and to estimate and 
display in real time the spectrum of heart rate variability (HRV). Both the reliability of 
the instrument and accuracy of the results has been checked by suitable test signals. 
Aim of this work was to evaluate the sensitivity of this method in 18 Control subjects 
(9M/9F, age range 25-36 yrs, BMI range 20-26 Kg/m 2) and 9 IDDM subjects (5M/4F, 
age range 22-39 yrs, BMI 22-26 Kglm, with severe autonomic cardiovascular 
neuropathy, Score >4 as evaluated according to Ewing: deep breathing, lying to 
standing, Valsava maneouvre and postural hypotension) Subjects were tested at 
8.00 a.m, with serum glucose levels below 11 mmeI/I, after an overnight fast, resting 
in bed and in a controlled temperature room (21°C). Under low frequency (LF), peak 
area was: Control group 3.66_+0.4; IDDM group 0.t1_+0.06; t test 263, p<0001. 
Under high frequency (HF), peak area was: Control group 1.7_+0.26: IDDM group 
0.11+005; t test 17.9, p<0.001 (values expressed as mean _+ SD, to the sixth power 
in arbitrary units). In this preliminary validation study, this method was able to detect 
a significative difference of the areas under the peak of both LF and HF. This 
instrument carl therefore be considered a reliable tool both to quantitate in real time 
spectrum analysis of HRV and to accurately detect autonomic neuropathy, 

From the Department of Internal Medicine, Geriatrics Postgraduate School and the 
Department of Physics*, University of Genoa. Viale Benedetto XV, 6. 16132 Genoa, 
ITALY, Diabetes Center, Genoa West (USL 3)**. 
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VOLTAGE OPERATED CALCIUM CHANNELS CONTROLLING INSULIN 
SECRETION FROM HUMAN PANCREATIC BETA CELLS. 
Sher E*, Davalli AM.#, Socci C.#, Pontiroli A.E.#, Pozza G.#, Clementi F,*, Polio 
A °, and Carbone E. 
*CNR Center of Cellular and Molecular Pharmacology, Department of Medical 
Pharmacology, University of Milan, Milan; #1stituto Scientifico S. Raffae]e, University 
of Milan, Milan; °Department of Anatomy and Human Phiysiology, University of Turin, 
Turin, Italy 
Calcium ion entry through voltage-operated calcium channels is a crucial step in the 
coupling of [3 cell depolarization with insulin secretion. Using the patch-clamp 
technique, we investigated the biophysical and pharmacological properties of calcium 
channels in freshly dispersed human pancreatic 13 cells. 
Both low and high voltage activated currents were expressed, the two current types 
being easily distinguishable on the basis of biophysicalcriteria. The high voltage 
activated currents were not homogeneous: one component was affected by the 
dihydropyddine antagonist nitrendipine and the agonist Bay-K-8644; the other was 
insensitive to both dihydropyridines and c0-conotoxin. Noradrenalin, a potent inhibitor 
of insulin release, specifically inhibited the dihydropyridine-sensitive channels, in a 
vottage- independent manner. 
In line with this pharmacology, nitrendipine reduced and Bay-K-8644 increased 
glucose-induced insulin secretion from perifused human islets, whereas o~-conotoxin 
had no effect. However. about 20% of the glucose-induced insulin release was found 
to be resistant to high nitrendipine concentrations. 
These data show that human pancreatic 13 cells express heterogeneous voltage- 
operated calcium channels, only one of which is dihyciropyridine-sensitive (L-type). 
The L4ype channels are clearly involved in the control of insulin secretion, but our 
data suggest that dihydrop'yridine and ~-conotoxin-insensitive channe}s (P/Q like) 
may also play a role in the stimulus-secretion coupling of human )3 cells. 

THE CENTRAL DIABETIC NEUROPATHY: A NEUROPHYSIOL- 
OGICAL STUDY [N INSULIN-DEPENDENT DIABETIC PATIENTS. M. 
Sterlicchio*, M Croci, N Akbevan, M Ferrari, A. Tufano, T, Hassan **, F 
Rognone***, F Caviezel. 

The so-called diabetic encephalopathy (i.e central diabetic neuropathy, CDN) 
is still matter of debate, due to several difficulties of investigation and to 
frequent coexistence of vascular damage, In this study 9 type l (insulin - 
dependent) diabetic patients (7 M, 2 F, aged 21-49 y, duration of diabetes 0.5- 
24 y, mean HbAl 12.9%) underwent electromyography (EMG), somato- 
sensorial evoked potentials (SEP) by median and tibia[ nerve stimulation, 
magnetic resonance imaging (MR) of the brain, and the usual test for 
autonomic neuropathy (AN). Only 2 patients had mild abnormalities at the 
bedside neurological examination. Almost all patients (8/9) showed peripheral 
neuropathy (by EMG), 2 of them were found as having undetectable SEP and 
4 an increased latency time (>N20) at cerebral level. The two patients without 
SEP at cortical level (aged 47 and 48 y) showed diffuse TI-weighted low 
signal images at MR, possibly due to (micro)vascular damage. 6 out of 9 
subjects had AN. Only one patients (aged 23 y) showed no pathological 
findings at the central (CNS) and peripheral nervous system No clear 
correlation has been found between the altered cerebral conduction velocity 
and metabolic control, duration of diabetes, degree of peripheral neuropathy, 
frequency of hypoglycaemic episodes. In conclusion, abnormalities of SEP at 
cerebral level could be interpreted as signs of CDN in diabetic subjects 
Moreover, SEP may represent a useful tool in monitoring the evolution of 
diabetic neuropathy, including that at the CNS level 

Dept. of Endocrinology, *Neurophysiology Unit and** Magnetic Resonance 
Unit, S. Donato Hospital. University of Milan. Via Morandi 30, 20097 S 
Donato Milanese, Milano, and *** Radiology Unit, S. Maugeri Foundation, 
IRCCS, Pavia, Italy. 

Higher incidence of severe hypoglycemias with 
gl ibenclamide / glyburide than with gl ibornuride 

M. Stahl and W. Berger,  Depa r tmen t  of Internal Medic ine,  
Div is ion of Endocr ino logy ,  Kantonssp i ta l  Basel,  Switzer land.  

Little is known about  the inc idence of severe  hypog l ycem ias  
(i.e. requir ing hospi ta l  admiss ion)  related to d i f ferent  
sul fonylureas, i.e. g l i benc lamide  / g lybur ide  and g l ibornudde.  
In Switzer land,  85 -90% of all N IDDM pat ients t reated with 
su l fony lureas take ei ther of these  2 drugs. - During 3 years,  
we looked at all N IDDM pat ients admi t ted  to our hospi ta l  due  
to a severe  hypog lycemia .  Basel  has a popu la t ion  of 
199'000, and abou t  95% of all emergenc ies  are sent to our  
emergency  room. The total numbe r  of NIDDM pat ients  
t reated with su l fony lu reas  was  es t imated  by the number  of 
tablets sold by  all pharmac ies  and by the def ined dai ly dose,  
i.e. 7.5 mg for g l i benc lamide  / g lybur ide  and 37.5 mg for  
g l ibornur ide,  respect ive ly .  

Sulfonylurea 

Glibenclamide 

Glibornuride 

Number of 
patients 
treated 

447 

1100 

Number of 
severe 

hypoglycemias 
per 1000 

total per year patient-years 
7 2.33 5.2 

2 0.7 0.64 

The initial b lood -sugars  were  all a round  2 mmol/I ,  and no 
o ther  reason for the h y p o g l y c e m i a  could be found. - T h e s e  
results ind icate that  the inc idence  of severe  hypog l ycem ias  
is signif icant ly h igher  with g l i benc lamide  / g lybur ide than with 
g l ibornur ide (p < 0.01). The re fo re  we do not r e c o m m e n d  
g l ibenc lamide / g lybur ide as a first cho ice drug in NIDDM. 

Metabolic efficacy of pig islet transplanted in different sites of 
diabetic nude mice. 

Taglietti MV, Socci C, Bertuzzi F, Caumo A, Monti L, Freschi M, 
Magistretti P,Di Carlo V, Pozza G 

Aim of this study was to compare the efficiency of pig islets in reversing 
diabetes according to different sites of implantation. Pig islets were 
isolated using the digestion-filtration method and purified by centrifugation 
on discontinous EuroFicoll gradients. Aliquots of 1000 hand picked islets 
were transplanted into the portal vein (n= 7), kidney capsule (n=9) and 
spleen (n=10) of STZ diabetic nude mice. Graft function over the time 
was studied by an IVGTT (0,5 mg/kg) performed at 15, 30, 60, 90 days on 
the transplanted recipients and in two control groups: normal mice (n=4) 
and STZ diabetic mice (n=7). Glycemia was assessed at 0, 1,3, 5, 15, 30 
minutes after glucose bolus. Results were expressed by index Kc, i.e the 
slope of the regression line of the glucose concentrations logarithm, 
measured between 3 and 30 minutes after bolus. Pig C-peptide serum 
concentration (ng/ml) was assessed 5 minutes after glucose bolus in 

' some subjects of each group. 
Portal vein mortality was 71% (n=5) while kidney and spleen mortality 
were 11% (n=l) and 40% (n=4),respectively. Pancreas histologic 
examination of the dead transplanted animals showed no residual mice 
islets. C-peptide serum concentration (ng/ml) at. 15, 30 days was 0.8 + 
0.8 and 1.54 + 0.5 for the kidney site; 0.63 + 0.73 and 0.08 + 0.01 for the 
spleen site, 0.15 $ 0.03 and 0,09 for the portal site. 
At 15 days fasting glycemia was 132+_123, 190_+184, 56+37 mg/dl in the 
kidney,.spleen and portal group. At 90 days kidney and spleen group.in 
creased to 172+86 and 253 -+ 249 respectively. Kc in normal and diabetic 
groups was 0.02 and 0.006 (p<0.001). Kc was 0.027, 0.033, 0.031, 0.021 
at 15, 30, 60, 90 days in the kidney group; 0.036, 0.035, 0.037, 0.015 at 
15, 30, 60, 90 days in the spleen group; 0.021, 0.026 at 15, 30 days in the 
portal groups. (Each group vs diabetics < 0.05 ; vs normal mice = ns). 
In conclusion, these findings showed that pig islets are able to restore a 
normal metabolic control after transplantation in diabetic mice. Site of 
transp(antation does not seem to influence islet engrafment while the 
glycemic control over the time worsened both in kidney and soleen 
grafted mice. 



ARE HLA-DR AND HLA-DQ PHENOTYPES ASSOCIATED WITH tCA, GAD65 AND 
]A2/ICA512 AUTOANTIBODIES? 
L.Vitali, E.Bazzigaluppi*, G. d'Annunzio, C. Daielii**, R. Lorini. 
Dept. Pediatrics, University of Pavia, *Dept. of Medicine San Raffaele, University of Milan, 
**Centre of Immmunohematology and Transfusion, IRCCS Policlinico San Matteo, Pavia, 
Italy 
Type I diabetes is due to a progressive autoimmune destruction of beta ceils. The 
autoimmune response is directed against a multiplicity of autoantigens. Insulin, glutamate 
decarboxylase (GAD) and 37K antigen, now identified as the protein tyrosin phosphatase 
IA2/ICA512, are the main autoantigens HLA alleles confer susceptibility to type 1 
diabetes. The aim of our study was to determine whether ICA, GAD65 and IA2/ICA512 
autoantibodies were associated with different HLA-BR and HLA-DQ phenotypes. We 
examined 39 patients with type 1 diabetes aged from 3 to I4 years at diagnosis of 
disease. The patients' sera were tested for ICA, GAD65 and IA2/ICA512 antibodies. All 
patients were also typed for HLA-DR and HLA-DQ. ICA, detected by indirect 
immanofluorescence, were present in 769% of patients, GAD65 and IA2/ICA512, 
evaluated by immunoprecipitation of in vitro transiated 3SS-methionine labelled 
recombinant proteins, were found in 71.8% and 692% of patients respectively. All the 
three autoantibodies were present in 51 3% of patients, one or two Abs in 3 8.5% of pts, 
while no Ab was detected in 10. 2% of pts. No correlation was observed between GAD 
and IA2/ICA512 levels, while we found an association between iCA and IA2/ICA512 titres 
(p<0O01). We didn't find significant differences in ICA, GAD65 and IA2/ICA512 Ab 
frequency and levels between HLA-DR3, DR4 and DR3/4 patients. Moreover, we didn't 
observe significant differences in Ab frequency between patients homozygotes or 
heterozygotes for HLAeDQAI*03Ol/05Ol and HLA-DQBI* 0201/0302. Oar preliminary 
results don't suggest that production ofAb specifities are influenced by HLA-DR and HLA- 
DQ phenotypes 

Dr L. Vitali, Clioica Pediatrica, Policlinico San Matteo P,le GoJgi 2 - 27100 Pavia, ftaly 
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SOLUBLE CD23 RELEASE BY PBMC FROM YOUNG DIABETIC PATIENTS. 
L Vitali, MA. Avanzini, G. D'Annunzio, M. De Amici, A. Scaramuzza, R. Lorini. 
Dept of Pediatrics. University of Pavia, IRCCS Policlinico S. Matteo, Pavia, Italy. 

It has been suggested that serum levels of soluble CD23 (sCD23) provide an indirect 
means of assessing the overall balance of Thl and Th2 activity. In a previous study 
we observed significant enhancement of serum sCD23 levels in newly diagnosed 
and long-standing diabetic patients compared to controls (Diabetes 44-$1: 138A, 
1995). The aim of present study was to evatuete sCD23 production by PBMC 
activated by rlL-4 from I7 diabetic patients, aged from 3 to 25 years (8 at diagnosis 
and 9 long-standing) and 7 age and sex matched heatthy subjects. Serum IL-4 }evels 
were also determined. Soluble CD23 concentrations in supernatants and serum IL-4 
levels were assayed using immunoenzymetdc methods So}ub}e CD23 re}ease was 
similar in supematants of non activated PBMC from patients (newly diagnosed pts. 
median 1.73 U/ml, range 0-2.7; long-standing pts: median 26  U/ml, range 04-3.3) 
and controls (median 1.64 U/ml, range 0-2.57), Moreover the addition of rlL-4 to the 
medium culture similarly increased sCD23 concentrations either in newly diagnosed 
(median 8.26 U/ml, range 5.6-10.3) and long-standing pts (median 7.8 Ulml, range 
5.2-13.6) or healtby subjects (median 6.18 U/ml, range 305-6.4). Our diabetic 
patients also showed serum IL-4 levels comparable to controls. The factors 
responsible for elevated serum sCD23 levels, previously observed in our diabetic 
patients, remained to be determined. 

NEW PORTABLE GLUCOSE METERS-A COMPARISON WITH THE 
REFERENCE GLUCOSE OXIDASE METHOD. R.Weitgasser, B.Gapp- 
mayer, S. Sailer; 2nd Dept.of Medicine, Salzburg General Hospital, Austria 

Patients as wel l  as medical personnel are increasingly confronted with n e w  
devices for blood glucose measurement. Devices smaller in size, faster in 
action and easier to handle are developed by various companies. We ques- 
tioned whether precision and accuracy o f  recently marketed blood g lucose  
meters would be efficient and safe enough for clinical use. We compared 
the meters Companion 2 plus (C2), Glucometer Elite (GE), Hypocount 
Supreme (HS) and Omnican Control (OC) with our reference glucose oxi- 
dase method. In average 190 pairs of blood glucose values from capillary 
blood samples of typel and 2 diabetic patients were determined using two 
meters of  each brand. The measurements were performed by one  and the 
same experienced technician, using blood from the same sample for the 
meter and the Beckman Analyzer 2. For evaluation a linear regression ana- 
lysis [ 1 ], the percentage of  values with a max. deviation of  less than 10% 
from the reference value [2], Koschinsky's Acceptance Analysis (TDF = 
Total Deviation Factor) [3] and the Error-Grid Analysis [4] were used: 

Companion 2 plus Glucometer Elite Hypocount Supreme Omnican Control 

[1] r = 0.975 r = 0,977 r = 0,920 r = 0,907 
[2] 56% 72% 40% 32% 
[3] TDF = 1,25 TDF = 1,25 TDF = 1,38 TDF = 1,72 

[4] ZoneA:  97% 97% 86% 71,5% 
B: 3% 3% 14% 28% 
C: 0 0 0 0 
D: 0 0 0 0,5% 
E: 0 0 0 0 

Combining all analyses, C2 and GE showed the least deviations in all blood 
glucose  ranges. According to Koschinsky's clinical acceptance scale C2, 
GE and HS can be classified as good and OC as acceptable. The criteria of  
the American Diabetes Association (max. deviation of  +/- 5% in 100% of 
measurements) were not met by any device, but after training and with pro- 
per handling all devices work efficiently enough and are safe for clinical use. 

Raimund Weitgasser, MD 
2nd Dept.ofMedicine, Salzburg General Hospital 
Muellner Hauptstrasse 48 
A-5020 Salzburg, Austria 

THE BENEFICIAL EFFECTS OF DIFFERENT TYPE THERAPY ON 
BETA CELLS FUNCTION IN RECENT-ONSET INSULIN DEPENDENT 
DIABETES(IDDM) MELLITUS(IDDM) Zamaklar M,Lalic N,Jotic A,Lalic 
K,Djordjevlc P,Rajkovic N,Zamaldar D,Lukic Lj,Popovic S and Dragasevic M 
It has been previously shown that a different treatment in recent onset IDDM 
patients might have a beneficial effect on beta cells function and early clinical 
remission, defined as optimal metabolic control, HbAlc  <7% more than 30 
days.The aim of this study is to compare residual beta cells function (C-peptide 
before and 6 rain after I mg Glucagone iv) in IDDM patients at time of onset 
and at time of clinical remission, regarding the type of therapy. In group A(MC 
insulin-two doses) 5 out of 25 patients had remission (20%) with duration 
32+/- 8days and C-peptide at time of onset were 0,27+/- 0,02nmol/l vs 0,38+/- 
0,03nmol/I.In group B (MC insulin-two doses + Cyclosporine A) 9 out of 
11(81,2%) had remission with duration 323+/-43days and C-peptide were 
0,24+/- 0,02nmoi/l vs 0,35+/-0,03nmol/I.In group C (HM insulin 4 doses by 
PEN) 19 out of 38 (50%) had remission with duration 145+/-37 days and C- 
peptide at onset time were 0,24+/-0,02nmol/1 vs 0,40+/-0,06nmal/I.In group D 
(HM insulin pump therapy) 20 out of 28 (71,4%) had remission with duration 
139+/-22 days and C-peptide were at time of diagnosis 0,28+/-0,02 nmol/I vs 
0,44+/-0,03 nmol]l. In group E(HM insulin 4 doses by PEN + 250 rag/day 
Nicotinamide) 6 out of 10 (60%) had remission with duration 150+/-25 days and 
C-peptide at time of onset were 0,30+/-0,01 nmal/l vs 0,48+/-0,02nmol/l.ln group 
F(HM insulin pump therapy + 250 rag/day Nictotinamide) 7 out of 10(70%) had 
remission with duration 150+/-22days and C-peptide at time of diagnosis were 
0,33+/-0,01 nmol/I vs 0,61+/-0,06 nmol/l.At time of remission C-peptide before 
and after Glucagon stimulation were in group A 0,35+/-0,01nmol/I vs 0,45+/- 
0,02nmol/I;In group B 0,29+/-0,01nmol/! vs O,54+/-0,03nmol/l;ln group C 
0,49+/-0,02nm01/1 vs 0,74+/-0,05nmol/I;In group D 0,47+/-0,03nmol/I vs 0,79+/- 
0,05 nmol/I;In group E 0,39+/-0,02 nmol/l vs 0,92+/-0,06 nmol/l;In group F 
0,42+/-0,03nm01.1 vs 0,89+/-0,05 nmol/I.Our results suggest that the best 
influence on preservation beta cells function had combined therapy insulin pump 
with Nicotinamide, but the longest remission had patients on Cyclosporine A 
therapy. 

Miroslava Zamaldar,lnstitute for Endocrinology,diabetes and metabolic 
disease.UI.Dr.Subotica 13,Belgrade 11 000,Yugoslavia 
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EFFECTS OF HYPERINSULINEMIA AND HYPERAMINOACIDEMIA ON 
INTRACELLULAR PROTEIN TURNOVER IN THE HUMAN FOREARM. 
M. Zanetti, R. Barazzoni, M. Vettore, P. Tessari. 
The effects of insulin and of amino acids on protein turnover in 
human muscle are controversial, In this study, we have employed an 
in t racel lu lar  model of forearm leucine kinetics in the investigation of 
the effects of systemic hyperinsulinemia, wi thout or with 
hyperaminoacidemia, on leucine exchange between plasma and cell, 
release from proteolysis, utilization for protein synthesis, oxidat ion 
and interconversion with KIC. Hyperinsulinemia ( = 8 0 - 1 0 0  #,U/ml) 
with resulting hypoieucinemia decreased forearm leucine inf low (- 
22+_8%, p<O.05)  and out f low ( -32+8%,  p<O.02)  into/from cell, 
but it did not significantly modify proteolysis (-20% , p=0 .138 ) ,  
protein synthesis (-4%, NS}, leucine oxidation and leucine-KIC 
interconversions. Hyperaminoacidemia and hyperinsulinemia 
increased sharply leucine inf low from plasma to forearm cell 
(+148_+44%,  p<O.01) ,  protein synthesis (_+79_+22%, p<O.01) ,  
and net leucine balance (from -6_+5 to +58_+12 nmol/100 ml of  
forearm.rain, p<O.01) .  Leucine release from endogenous protein 
breakdown, oxidation, out f low from cell, and interconversions with 
KIC did not change. Fractional contributions by estimated total 
skeletal muscle to whole body leucine kinetics were not modified by 
insulin alone, while fol lowing hyperaminoacidemia with 
hyperinsulinemia the percent contribution by muscle to body leucine 
oxidat ion decreased (p<0.01) ,  from 21 _+6% to 6_+ 1%, while that 
to protein synthesis increased (p < 0,01 ), from 27 _+ 7% to 41 _+ 13%. 
Thus, in the forearm, hyperaminoacidemia (with hyperinsulinemia) is 
required to stimulate leucine inf low from plasma to cell and protein 
synthesis. Insulin alone decreases leucine exchange between plasma 
and cell, it may decrease proteolysis, but it does not stimulate 
protein synthesis. Finally, hyperaminoacidemia results in a 
preferential stimulation of protein synthesis in muscle tissues, while 
the infused leucine is largely oxidized at extramuscular sites, 

Dott. Michela Zanetti 
Policlinico Universitario, 
Cattedra di Malatt ie del Ricambio 
Istituto d~ Medicina Clinica, 
Via Giustiniani 2, 
351 28 Padova. 
Tel: 049 /8212183  
Fax: 049 /8754179  

AGE AND DIABETES DURATION AS RISK FACTORS OF 
COMPLICATIONS IN THE FRAME OF VERONA DIABETES 
STUDY. G.Zoppini, G.Verlato, M.De Marco, M.Muggeo. 
The Verona Diabetes Study is a population-based study including a 
cross-sectional study of prevalence of known diabetes in the city of 
Verona on 31 December, 1986 and of a longitudinal s tudy of 
mortality over the following 5 years in the prevalent cohort. In the 
prevalence study, pat ients  were identif ied by using three 
indipendent  sources: family physicians, diabetes clinics, and drug 
prescriptions for diabetes. The Verona Diabetes Study led to the 
identification of 7488 diabetic patients whose main clinical features 
were: age 65.5 + 12.8 yr (mean ± SD), age at diagnosis 55.0 +_ 13.3 yr, 
diabetes duration 10.1 + 7.4 yr, BMI of 27.3 ~ 4.6 kg/sm. 2.7 % of 
patients were type 1 diabetes, 95,5% type 2 diabetes and 1,8% were 
unclassified. In these patients  the prevalence of micro and 
macrovascular complications were: retinopathy 31,4%, hypertension 
49,2%, coronary artery disease 9,2%, stroke 8,5%, peripheral vascular 
disease 12,5 and polivascular disease 16,2%. The influence of sex, age 
and diabetes duration on the complication prevalence was evaluated 
by a logistic regression model. The prevalence of retinopathy and 
vascular disease was significantly increased by diabetes duration and 
age (p< 0.001). On the other hand, the prevalence of hypertension 
was influenced mainly by age (p<O.001) and less by diabetes duration 
(p=0.085). In interpreting these data, it must be considered that the 
majority of patients were elderly type 2 diabetics and, often, 
hypertension was already present at the time of the diagnosis of 
diabetes. The risk of developing retinopathy and vascular disease is 
increased both by diabetes duration and age. 

Cattedra di Malattie del Metabolismo 
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ACE-INHIBITORS IMPROVE ENDOTHELIAL FUNCTION IN PATIENTS WITH 
TYPE I DIABETES (IDDM) AND MICROALBUMINURIA. M. Zenere, G. Arearo, F. 
Saggiani, M.G, Zenti, T. Monauni, A. Lechi, M. Muggeo, R.C. Bonadonna. 
In human large conduit arteries flow(shear stress)-induced dilation (FID), 
obtained through distal ischemia-induced vasodilatory response, is endothelium 
(E)- and nitric oxide (NO)-dependent. We have previously shown that both FID 
and E-independent (elicited by g~yceryl trinitrate administration) vasodilation 
(GTN-ID) are severely impaired in the femoral artery of normotensive 
microa]buminuric IDDM patients. ACE-inhibitors may reduce albumin excretion 
rate and exert a cardiovascular protective action. We performed a double-blind 
placebo-controlled crossover study, in which 9 (3 males, 6 females) normotensive 
microalbuminuric IDDM patients underwent a one-week trial of either placebo (P) 
or captopril (C) (25 mg t.i.d.) or enalapril (E) (10 mg/die) in randomized order, to 
ascertain whether short time ACE inhibition obtained with (C) or without (E) a 
sulphydryl donor molecule can improve vessel wall function in these patients. FID 
and GTN-ID were evaluated in the right common femoral artery by high resolution 
echo-doppler. Both C and E treatment improved endothelium-dependent 
vasodilation (+1.55_+0.54 and +1.45-+_.0.42 vs -0.93_+0.35 mrn per 8 min, p<0,05 for 
both C and E vs P, respectively), with minimal changes in arterial pressure and 
microalbuminuria. C, but not E, significantly enhanced maximal GTN-ID 
(+0.74_+0.09 mm for C, +0.50_+0.08 mm for E and +0.44_+0.09 mm for P; p<0.05 
for C vs both E and P). Thus, a short term course of ACE inhibiT.ion improves E- 
(NO)-dependent vasedilation in normotensive microalbuminuric IDDM patients. 
Furthermore, C causes a drug-specific improvement in E-independent femoral 
artery vasodilation, possibly through its sulphydryl donor properties. 

B. Marina Zenere, M.D. 
Division of Endocrinology and Metabolic Diseases 
Azienda Ospedaliera di Verona and Verona School of Medicine 
Piazzale Stefani 1 
37124 Verona, Italy 
Tel: 39-45-8073115 
FAX: 39-45-917374 


