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O-001
The Role of Fetal Endothelial Progenitor Cells (EPCs) in Placental 
Vasculogenesis. P Sipos,1 S Davidge,2 P Baker,2 I Crocker,1 C Hubel.3 1MFHRC, 
UoM; 2O&G, UoA; 3O&G, UoP.
Introduction: EPCs are circulating vasculogenic cells. Their role in placental 
vascularisation is unknown. We have characterised and quantifi ed two sub-
groups of EPCs, Endothelial-Colony-Forming-Cells (ECFCs) and Circulating-
Angiogenic-Cells (CACs), in human cord-blood and expanded ECFCs in 
culture. We hypothesised that fetal EPCs would be sequestered by the human 
placenta and we used a mouse model to demonstrate ECFC involvement in de 
novo placental vessel formation.
Methods: Arterial and venous umbilical blood from uncomplicated human 
pregnancies were collected and CACs and ECFCs counted by fl ow cytometry 
using discriminators: 7AAD-/CD31+/CD45+/CD133+/CD34+cells and 
7AAD-/CD31bright/CD45-/KDR+/CD34+, respectively. Cord-blood ECFCs 
were expanded in single cell culture, retrovirally transduced to express 
EGFP (EGFP-ECFC) or LacZ (LacZ-ECFC) and their angiogenic capacity 
investigated by implantation as artifi cial tissue blocks (with adipose derived 
stem cells) into adult immuno-defi cient (NOD/SCID) mice. EGFP/LacZ-
ECFC and HUVEC controls were transplanted in vivo by ultrasound-guided 
intracardiac injection into NOD/SCID fetuses on day 15 post-conception. On 
day 18.5, placental localisation, integration and morphology of transplanted 
cells were determined by fl uorescent animal visualiser and microscopy.
Results: (1) EPC numbers (as percentage of mononuclear cells) were 
consistently higher in the human umbilical artery than vein (CAC: 0.28±0.11% 
vs.0.22±0.10%, p<0.01, n=13; ECFC: 4.12x10-3±4.96x10-3 % vs.7.40x10-
4±1.44x10-3 %, p<0.01, n=12). (2) Single cell cultures of ECFCs (compared 
to HUVECs) confi rmed their progenitor phenotype. (3) The implantation of 
ECFCs into non-pregnant NOD/SCID mice demonstrated their capacity for 
de-novo vessel formation (100%, n=22). (4) In the fetal transplantation model, 
EGFP/LacZ-ECFCs migrated from murine fetal heart to placenta, where they 
formed intact neo-vessels with active circulation, as determined by erythrocyte 
visualisation (100%; n=27). HUVECs failed to integrate or achieve capillary 
formation (n=4).
Conclusion: The high prevalence of EPCs in the umbilical artery to vein 
suggests retention by the human placenta. In the murine model, human ECFCs 
originating from the fetus have the capacity for neo-vessel formation in the 
placenta. This is the fi rst in vivo demonstration of ECFC-driven formation 
of the vascular endothelium during physiological angiogenesis and the fi rst 
highlighting their importance in human placentation.

O-002
Hyperandrogenism Alters Ovulation and May Contribute to Aberrant 
Metabolism in Oocytes and Blastocyts. Patricia T Jimenez, Antonia I 
Frolova, Maggie M Chi, Kelle H Moley. Obstetrics & Gynecology, Washington 
University in St. Louis, St. Louis, MO, USA.
Background: Women with PCOS and states of hyperandrogenism who conceive 
are at increased risk of pregnancy loss. In contrast though, case reports suggest 
that DHEA may increase oocyte number in women undergoing in vitro 
fertilization. Experimental studies supporting these claims, however, are lacking 
and quality of the oocytes and resulting embryos is unclear.
Hypothesis: Elevated levels of DHEA may lead to abnormal metabolism in 
the oocyte and blastocyst, leading to abnormal embryo development and lower 
pregnancy rates in a mouse model.
Materials and Methods: Three-week-old FVB/NJ female mice were fed normal 
chow or chow supplemented with 0.1% DHEA or 0.6% DHEA for two weeks. 
(1) Hormone levels were measured. (2) Mice were superovulated and either 
oocytes were collected to measure ATP, citrate and pyruvate to determine 
oocyte quality or mated to determine ovulation rates. (3) Control females 
were superovulated, mated and 2-cell embryos were recovered and cultured to 
blastocyst stage in vitro in either HTF media with vehicle or 100µM DHEA. 
ATP and citrate were measured in the blastocysts.
Results: Serum DHEA and testosterone levels were signifi cantly higher in the 
0.1% DHEA and 0.6% DHEA mice compared to controls. Serum progesterone 
levels were lower in both treatment groups. Estradiol serum levels did not 
differ in the 0.1% DHEA group, but was signifi cantly higher in the 0.6% group. 
The number of oocytes ovulated were similar in the control and 0.1% DHEA 
groups, but signifi cantly lower in the 0.6% group (19.0±1.4, 15.3±2.1, 5.9±1.7 
respectively; p<0.003). Also these oocytes from both DHEA fed groups had 
lower ATP, citrate and pyruvate concentrations compared to controls. Likewise, 
the control embryos cultured in vitro in DHEA experienced decreased ATP and 
TCA metabolite levels.

Conclusions: These fi ndings suggest that high levels of DHEA in the diet affect 
the number of oocytes ovulated in response to gonadotropins. In addition, the 
recovered oocytes have abnormal metabolism. Furthermore, DHEA negatively 
alters the metabolism of developing blastocysts. Future studies will focus on the 
competence of oocytes to fertilize and a potential mechanism for the abnormal 
metabolism seen in DHEA-exposed oocytes and embryos. In addition, we will 
examine whether similar aberrations are seen in older mice since women with 
diminished ovarian reserve are commonly treated with DHEA.

O-003
Fetal Fibronectin – More Than Matrix Support. Haruta Mogami, Patrick W 
Keller, Ruth Ann Word. Obstetrics and Gynecology, The University of Texas, 
Southwestern Medical Center at Dallas, Dallas, TX, USA.
Objectives
Fibronectin (Fn) is a matricellular adhesive protein that facilitates cell-matrix 
attachment and wound healing. Fetal fi bronectin (fFn) is believed to provide 
structural support and adhesion of the fetal membranes to the uterine lining. 
Loss of fFn in cervical and vaginal secretions is a predictor of preterm delivery. 
The function of fFn in the pathogenesis of preterm labor, however, is not known. 
In this study, we investigated the effects of fFn on matrix metalloproteinases 
(MMPs) and prostaglandin (PG) synthesis in epithelial and mesenchymal cells 
of human amnion.
Methods
fFn was purifi ed from human amnion by gelatin affi nity chromatography. 
Primary cultured human amnion epithelial and mesenchymal cells were used 
to quantify MMP1, MMP2, MMP9, and cyclo-oxygenase-2 (COX2) mRNA 
levels by qPCR. Gelatinase activity (MMP-2 and MMP-9) was assessed 
by gelatin zymography. MMP-1 collagenase activity was quantifi ed using 
fl uorescent resonance energy transfer. PGE2 was quantifi ed in conditioned 
media by ELISA.
Results
Treatment of amnion mesenchymal cells with fFN (20µg/ml, 24hr) resulted 
in dramatic increases in MMP1 mRNA (25-fold, P<0.01) and enzyme activity 
(from 10 to 67 pg/µg protein, P<0.01). Although MMP2 mRNA was not 
altered, active-MMP-2 was also induced by fFn compared with controls (1.4-
fold). Whereas fFn-induced changes in Timp1 and Timp2 were minimal, both 
MMP9 mRNA and pro-MMP-9 were increased signifi cantly by fFN (8- and 
1.6-fold, respectively). Moreover, fFn signifi cantly increased COX2 mRNA 
(8-fold, P<0.01) and PGE2 synthesis (from 104 to 1178 ng/µg protein, P<0.01). 
These effects of fFn were limited to mesenchymal cells with no change in gene 
expression in amnion epithelial cells.
Conclusion
Fetal Fn activates several MMP collagenases and COX-2 in mesenchymal 
cells of the amnion. These cells have been shown to be responsible for matrix 
homeostasis in the amniotic membrane. Overall, these results suggest that 
release of fFn from its matrix environment results in increased collagenase 
activity, which leads to rupture of membranes. Further, the fi ndings indicate 
that fFn-induced PGE2 synthesis may facilitate cervical ripening, myometrial 
contractions, and fetal membrane rupture. Collectively, these results indicate 
that fFn is not only a marker of preterm delivery, but plays a major functional 
role in the pathogenesis of preterm labor and PROM.

O-004
Genetic Variants Associated with Adult Glucose Homeostasis Are 
Associated with Fetal Growth Trajectories and Adolescent Insulin 
Resistance. Scott W White,1 Nicole M Wa,1 Julie A Marsh,1 Lawrie J Beilin,2 
John P Newnham,1 Lyle J Palmer,3 Stephen Lye,4 Craig E Pennell.1 1School of 
Women’s and Infants’ Health, Univ of Western Australia; 2School of Med and 
Pharmacol, Univ of Western Australia; 3Ontario Inst for Cancer Res, Univ of 
Toronto; 4Samuel Lunenfeld Research Institute, Univ of Toronto.
Background: The “fetal insulin hypothesis” suggests the link between low 
birth weight and adult type 2 diabetes is due to genetically determined insulin 
resistance disrupting insulin-mediated fetal growth and adult glycemic control. 
Others suggest this association is related to metabolic programming consequent 
upon intrauterine undernutrition “the thrifty phenotype hypothesis”.
Aim: To investigate associations between single nucleotide polymorphisms 
(SNPs) previously associated with adult glucose homeostasis and ultrasound-
derived fetal growth trajectories.
Methods: 1,466 Caucasian adolescents were followed prospectively from 
pregnancy to adolescence in the Western Australian Pregnancy Cohort (Raine) 
Study. Subjects underwent ultrasound biometric assessment at 18, 24, 28, 34, 
and 38 weeks of gestation. Fasting glucose and insulin were measured at ages 
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14 and 17 years. Ponderal index (PI) and homeostasis model assessment of 
insulin resistance (HOMA-IR) were calculated. 96 SNPs associated with adult 
glucose homeostasis were identifi ed from the litterature. Individual genotype 
data was extracted from the Illumina-660W-Quad Array. Linear mixed effects 
models and multivariate linear regression were fi tted to longitudinal and cross-
sectional data respectively and stratifi ed by sex.
Results: Of the 96 SNPs identifi ed, 46 were associated with adolescent insulin 
resistance, with substantial differences between genders. Of this 46 SNPs, 37 
were also signifi cantly associated with fetal growth. In the multivariate model 
of fasting insulin at age 17, environmental factors accounted for 17.8% of the 
variance: the combined signifi cant SNPs accounted for a remarkable further 
10.1%. SNPs with signifi cant associations represent 39 gene regions such as 
HHEX, KCNQ1, ADCY5, IRS1, GCK, GCKR, PPARG, and CLOCK.
Conclusions: We observed strong genetic associations between fetal growth 
and adolescent insulin resistance with differences observed between males 
and females. These fi ndings confi rm that in addition to pre and post-natal 
environmental infl uences, a substantial proportion of the link between fetal 
growth and postnatal glycemic control has a genetic basis.

T-001
Dysfunction of Human Umbilical Vein Endothelial Cells (HUVEC) from 
Diabetic (DM), Gestational Diabetic (GDM) and Preeclamptic (PE) 
Pregnancies: Altered Cell Signaling as the Common Pathology. Heather A 
Bankowski, Jennifer Krupp, Dinesh Shah, Ian Bird. Obsetrics and Gynecology, 
University of Wisconsin, Madison, WI, USA.
Objective: Normal umbilical vein endothelium (UV Endo) develops sustained 
Ca2+ signaling to support NO mediated vasodilation and so fetal growth. Our 
previous observations of UV Endo of fresh umbilical cord vessels show 
the sustained NO production characteristic of normal pregnancy is lacking 
in DM and PE. While the initial peak and sustained Ca2+ burst response is 
similar in normal and DM UV Endo, Ca2+ burst signaling is notably impaired 
in PE UV Endo. Our hypothesis is that these changes in response are due 
to reprogramming of cell function or active suppression by local factors/
infl ammatory mediators.
Study Design: DM in pregnancy is categorized as pre-existing DM (DM) 
or gestational DM (GDM). HUVEC isolated from normal (N=7), PE (N= 
6), DM (N=5) and GDM (N=5) subjects were imaged using Fura-2 to detect 
Ca2+ in real time in response to stimulation with ATP (100 uM). Like normal 
UV Endo in vivo, normal HUVEC in vitro showed repeated Ca2+ bursts for up 
to 30 minutes. While PE UV Endo lack sustained Ca2+ bursts in vivo, in PE 
HUVEC in vitro Ca2+ bursting is restored and frequency enhanced relative to 
control, but with smaller burst size and lower basal Ca2+. DM HUVEC have 
Ca2+ bursts that are smaller with lower basal Ca2+ than control and are similar 
to those from PE patients. Surprisingly, HUVEC from GDM pregnancies show 
decreased burst number and decreased basal Ca2+.
Conclusion: We herein report that when UV Endo of PE, DM and GDM 
pregnancies are removed from the in vivo environments and the isolated 
HUVEC maintained in culture to passage 3, they all manifest sustained Ca2+ 

burst responses which are more rapid relative to control HUVEC, suggesting 
programmed changes in cell signaling. In PE the apparent recovery of function 
in vitro relative to loss of sustained bursts in vivo implies PE is a suppression of 
function by local factors, rather than a failure of programming of cell signaling. 
In DM sustained Ca2+ burst signaling in HUVEC in vitro is consistent with 
previously reported impaired NO production occurring at the level of active 
nitric oxide synthase, presumably due to local damage by reactive oxygen 
species. GDM HUVEC have more impaired Ca2+ burst signaling in vitro 
relative to DM HUVEC, suggesting unique reprogramming of cell signaling 
and distinguishing this group from subjects with longstanding DM.

T-002
Pregnancy Enhancement of Endothelial Cell Function Is Blocked by 
VEGF-165 Pretreatment in a Manner Reversible by the MEK/ERK 
Inhibitor U0126 in Uterine Artery (UA) Endothelial Cells. Derek S Boeldt, 
Mary A Grummer, Ronald R Magness, Fu-Xian Yi, Ian M Bird. Ob/Gyn, 
Perinatal Research Laboratories, Univ Wisconsin Madison, USA.
Introduction: Pregnancy-related increases in endothelial nitric oxide (NO) 
production are necessary for enhanced vasodilation and so increased blood 
perfusion of the uterus. Failure of this adaptation can result in preeclampsia 
and associated fetal growth restriction. Increases in sustained phase Ca2+ 
signaling are critically linked to increased endothelial nitric oxide synthase 
(eNOS) activity in response to agonists such as ATP, which stimulates repeated 
Ca2+ bursts in UA endothelial cells (UAEC) in a manner dependent on Cx43 

gap junction function. Vascular endothelial growth factor (VEGF), which is 
elevated in preeclamptic pregnancies, is a known inhibitor of Cx43 function 
and we have recently reported VEGF inhibits Ca2+ burst and NO production 
on subsequent ATP challenge in intact UA endothelium. Herein we examine 
if VEGF inhibition of subsequent ATP stimulated sustained phase Ca2+ 
signaling in UAEC is associated with Cx43 phosphorylation and whether it is 
through VEGFR1 or VEGFR2. Methods: Primary UAEC (passage 4) from 
nonpregnant (NP) and pregnant (P) ewes were grown to 100% confl uence on 
35 mm glass bottom dishes. Cells were then loaded with Fura-2 and imaged 
under stimulation with ATP for 30 minutes (control). After washing, the same 
cells were pretreated as below, followed by a second ATP stimulation. Cx43 
data phosphorylation data was acquired by western blot. Results: Pretreatment 
of P-UAEC with VEGF-165, VEGF-E (VEGFR2-specifi c), or a combination of 
VEGF-E and PlGF signifi cantly inhibited ATP stimulated sustained phase Ca2+ 
bursts (79.6±3.5, 80.7±3.3, 80.3±2.9 respectively, expressed as % control), 
while PlGF (VEGFR1-specifi c) alone did not differ from vehicle (91.7±3.8, 
90.3±3.2). Incubation with the MEK/ERK inhibitor U0126 completely 
reversed VEGF-165 inhibition (89.8±3.3). Western blot analysis for Cx43 
phosphorylation revealed phosphorylation at s279/282 in response to VEGF-
165 and full reversal by U0126. Conclusion: We have previously shown that 
ATP stimulated sustained phase Ca2+ bursts are dependent upon Cx43 function. 
Herein we propose that VEGF-165 mediates inhibition of sustained phase Ca2+ 
bursts through VEGFR2, mediated via MEK/ERK signaling, likely via direct 
phosphorylation of Cx43, with s279/282 being the key phosphorylation site. 
NIH HL079020, T32HD41921, HD38843.

T-003
Placental Secretion of Pro- and Anti-Angiogenic Factors in First Trimester 
Pregnancies at Higher Risk of Pre-Eclampsia. Judith E Cartwright,1 Amanda 
J Host,1 Keshika Vishnuthevan,1 Baskaran Thilaganthan,2 Guy StJ Whitley.1 
1Biomedical Science, St. George’s, University of London, United Kingdom; 
2Fetal Medicine Unit, St. George’s, University of London, United Kingdom.
Chorionic villous development is essential for nutrient and oxygen exchange 
from maternal to fetal blood. Studies of villous morphology and placental 
vasculature in term tissue have found abnormalities in relation to pre-eclampsia 
(PE) yet little is known about what is occurring in the fi rst trimester. Growth 
of the placental vasculature involves both vasculogenesis and angiogenesis, 
processes which can be regulated by the balance between pro- and anti-
angiogenic growth factors such as the angiopoietins-1 (Ang-1) and -2 (Ang-2) 
and Activin A. Activin A is generally pro-angiogenic. Ang-1 and -2 bind to the 
Tie-2 receptor and Ang-1 promotes vessel integrity while Ang-2 has roles in 
disrupting vessel stability.
Methods: Uterine artery Doppler scanning was used to identify pregnancies at 
low risk (<1%) and high risk (>25%) of developing PE. Chorionic villous tissue 
(25 low and 16 high risk pregnancies) was cultured for 24h after which the 
medium was replaced (to avoid collection of shed syncytial debris) for a further 
48h and collected. Ang-1, Ang-2 and Activin A were quantifi ed by ELISA.
Results: Activin A and Ang-1 levels did not differ between culture supernatants 
from low and high risk chorionic villous tissue. Ang-2 levels were signifi cantly 
increased in high risk chorionic villous culture supernatant (p=0.02) compared 
to low risk tissue. Activin A, Ang-1 and Ang-2 levels were assessed according 
to gestational age in the low risk group. There was a signifi cant negative 
correlation between gestational age and the concentration of Activin A 
(r2=0.3094, p<0.01) and Ang-2 (r2=0.4019, p<0.001).
Conclusion: The balance between pro- and anti-angiogenic growth factors 
is important in the regulation of vasculogenesis and angiogenesis and any 
disruption may be detrimental to placental vasculature development. Increased 
secretion of Ang-2 by placental tissue collected from pregnancies considered 
at risk of PE may suggest a mechanism for abnormal placental vasculature 
development. Ang-2 levels are increased in relation to Ang-1 under hypoxic 
conditions, which predominate in the fi rst trimester and may be exacerbated 
in PE pregnancies. Activin A has been shown to be raised in maternal serum 
in PE and our studies raise the possibility that this may not refl ect placental 
secretion.
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T-004
Maternal Plasma Concentrations of Angiogenic/Anti-Angiogenic Factors 
Are of Prognostic Value in Patients Suspected To Have Preeclampsia 
Presenting to the Obstetrical Triage. Tinnakorn Chaiworapongsa,1,2 Roberto 
Romero,1,2 Zeynep Alpay Savasan,1,2 Giovanna Ogge,1 Eleazar Soto,1,2 Zhong 
Dong,1 Sonia S Hassan.1,2 1Perinatology Research Branch, NICHD/NIH/DHHS, 
Detroit, MI, USA; 2Dept OB/GYN, Wayne State Univ, Detroit, MI, USA.
Objective To determine if maternal plasma concentrations of placental growth 
factor (PlGF), soluble endoglin (sEng), soluble vascular endothelial growth 
factor receptor-1 and -2 (sVEGFR-1 and -2) could identify patients at risk for 
developing preeclampsia (PE).
Study design Patients presenting with the diagnosis ‘rule out PE’ to the 
obstetrical triage at <37 weeks of gestation were included in this study. 
Delivery outcomes were used to classify patients into 4 groups: 1): patients 
with gestational hypertension (GHTN) or chronic hypertension (CHTN) who 
subsequently developed mild PE, and remained stable until delivery at term 
or those without PE (n=19); 2): mild PE who delivered at term (n=15); 3): 
mild disease (mild PE, GHTN, CHTN) who subsequently developed severe 
PE requiring delivery preterm (n=26); and 4): diagnosis of severe PE (n=27). 
Plasma concentrations of PlGF, sEng, sVEGFR-1 and -2 were determined 
at the time of presentation by ELISA. Reference ranges for analytes were 
constructed in our laboratory (n=150; 1,044 samples). Comparisons among 
groups were performed using multiples of the median (MoM) and parametric 
statistics after log transformation.
Results 1) Group 4 had the lowest mean MoM plasma concentration of PlGF/
sVEGFR-1 and PlGF/sEng (ANOVA p<0.001 for both); 2) The mean MoM 
plasma concentration of PlGF/sVEGFR-1, PlGF/sEng, PlGF, sVEGFR-1 and 
-2, and sEng in Group 3 was signifi cantly different from Group 2 (all p<0.05); 
3) A plasma concentration of PlGF/sVEGFR-1 <0.08 MoM had a sensitivity of 
77% (41/53) and a specifi city of 91% (31/34) for the identifi cation of patients 
who developed severe PE (Group 3 and 4); 4) Among patients who presented 
<34 weeks gestation (n=59), a plasma concentration of PlGF/sVEGFR-1 
≤0.06 MoM identifi ed patients who delivered within 2 weeks because of PE 
with a sensitivity of 93% (25/27) and a specifi city of 78% (25/32). This cut-
off was associated with a shorter interval-to-delivery due to PE [hazard ratio 
=9 (95% CI 4-18)].
Conclusions Plasma concentrations of angiogenic/anti-angiogenic factors have 
prognostic value in the obstetrical triage. These observations strengthen the 
value of these biomarkers in the identifi cation of the progression of disease 
in a clinical setting.

T-005
Altered Placental Expression of Hypoxia Inducible Factor Alpha 1 in 
Preeclampsia with Fetal Growth Restriction. Alok De, Dev Maulik, Erica 
Heitmann, Devika Maulik, David Mundy. Ob/Gyn, University of Missouri 
Kansas City, Kansas City, MO, USA.
Signifi cance
Placental hypoxia plays an important role in normal placental development and 
pathology. Hypoxia-inducible factor-1 alpha (HIF1α) is a key transcriptional 
regulator of hypoxia induced placental vascular development. Inadequate 
placental angiogenesis is associated with preeclampsia (PE) and fetal growth 
restriction (FGR), which results in signifi cant perinatal morbidity and mortality. 
However, there is limited information on the role of HIF1α in PE with FGR.
Objective
To elucidate the role of HIF1α in the pathogenesis of PE with FGR by 
demonstrating placental expression and localization of HIF1α protein.
Study Design
The study was approved by the Institutional Review Board and informed 
consents were obtained. The study group consisted of placentas from 
pregnancies with PE, FGR and abnormal umbilical artery Doppler (N=7). 
The control groups consisted of placentas from normal pregnancies (n=7). The 
gestational ages were 28 to 41 wks. Placental samples were collected from the 
medial chorionic site and evaluated by western blot and immunohistochemistry 
techniques. The signifi cance of difference between the study and the control 
groups was determined by student t-test with a p value <0.05.
Results
Expression of HIF1α protein was signifi cantly less (p=0.007) in the study 
group than in the control group [Figure 1]. Placental villi from the study 
group demonstrated signifi cantly decreased immunoexpression of HIF1α 
[Figure 2].

Conclusions
Placental villous HIF1α protein expression is signifi cantly decreased in PE 
with FGR in association with abnormal umbilical artery circulation. We 
speculate that HIF1α may play a signifi cant role in the pathogenesis of this 
complication.

T-006
Effect of Preeclampsia (PE) and Gestational Hypertension (GH) on 
Pressure-Induced Constriction and Endothelial-Function in Human 
Myometrial Arteries (MA). Delrae M Eckman,1 Shelton M Charles,2 Heather 
L Mertz,2 Lorna G Moore.2 1Pediatrics (Neonatology), Wake Forest University 
School of Medicine, Winston-Salem, NC, USA; 2OB/GYN, Wake Forest 
University School of Medicine, Winston-Salem, NC, USA.
Objective: GH and PE are forms of pregnancy-induced hypertension, yet their 
etiology and clinical outcomes differ greatly. We hypothesize that 1) MA from 
women with PE and GH have greater pressure-induced constriction (PIC) than 
do MA from control (Con) pregnancies, and 2) MA from PE women exhibit 
greater arterial remodeling than GH or Con MA.
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Methods: Women with Con, GH, or PE pregnancies and undergoing an elective 
cesarean section (C/S) granted informed consent. A full thickness biopsy of 
myometrium was collected at C/S from which large diameter (>350 µm) and 
resistance level (<250 µm) MA were rapidly isolated, cleaned of connective 
tissue and studied using pressure myography (UVM modeling facility). PIC 
was assessed by raising intralumenal pressure from 10 to 100 mmHg stepwise. 
Endothelial (Endo)-dependent reversal of PIC pressurized to 60mmHg was 
determined using bradykinin (BK, 0.1 nM to 1000 nM). The effects of PIC 
and BK were assessed in the absence and presence of NOS (L-NAME) or 
combined NOS/COX (indomethacin) inhibition.
Results: Endo-dependent dilation to BK was similar in large and resistance 
MA and attenuated in the presence of NOS/COX inhibition. PIC was reduced 
in large compared to resistance level MA (p<0.05). MA from GH exhibited 
greater PIC than Con or PE, but stress vs strain values did not differ from 
Con. MA from women with PE compared to Con or GH had increased wall 
thickness, decreased lumen diameter, and a leftward shift in the stress vs strain 
relationship.
Conclusions: MA vascular reactivity is altered in GH and PE but in differing 
ways, with PIC being increased in GH and remodeling present in PE. Further 
study is required to determine the relationship between PIC and remodeling, 
as well differences between early vs late-onset PE.

T-007
PARP Activity Mediates Vascular Dysfunction in a Mouse Model of IUGR. 
Fred A English,1 Irene J Andersson,2 Joanna L Stanley,2 Sandra T Davidge,2 
Philip N Baker,2 Sarah K Walsh,1 Fergus P McCarthy,1 Louise C Kenny.1 1Anu 
Research Centre, University College Cork, Cork, Ireland; 2Dept. of Obstetrics 
and Gynecology, University of Alberta, Edmonton, AB, Canada.
Introduction
Intrauterine growth restriction (IUGR) is associated with increased neonatal 
morbidity and mortality and marked cardiovascular disease in adult life. IUGR 
is thought to occur as a result of impaired development of the utero-placental 
vasculature and uterine artery vascular dysfunction. Endothelial nitric oxide 
synthase (eNOS) generates nitric oxide (NO), a regulator of placental blood 
fl ow. We hypothesized that the nuclear enzyme poly-ADP ribose polymerase 
(PARP) plays an essential role in normal utero-placental development and that 
PARP overactivity is associated with the pathogenesis of IUGR observed in 
the eNOS-/- mouse model.
Methods
Pregnant eNOS-/- and C57Bl/6 mice (n=6-10) received the PARP inhibitor 
PJ34 (30mg/kg/day in drinking water) or vehicle on gestational days (GD) 
12-18 of a 19 day gestation. Blood pressure (BP) was measured by tail cuff on 
GD17. In vivo uterine artery resistance index (RI) was recorded on GD17 using 
ultrasound. On GD18 the animals were culled. Pups and placentas were counted 
and weighed, and the crown rump length (CRL) and abdominal circumference 
(AC) of pups were recorded. Uterine artery endothelial function was assessed 
using methacholine (MCh) in a wire myograph.
Results
Vehicle treated eNOS-/- mice were characterized by impaired uterine artery 
function when compared to C57Bl/6 mice (Rmax 30 4 vs. 95 6%; P<0.001). 
PJ34 treatment reversed this uterine artery endothelial dysfunction in eNOS-
/- mice (Rmax 90 3 vs. 30 4%; P<0.001). Administration of PJ34 did not alter 
uterine arteries response to MCh in C57Bl/6 mice. There were no signifi cant 
differences in RI or BP in vehicle or PARP treated eNOS-/- or C57Bl/6mice. 
eNOS-/- mice exhibited reduced pup weight (0.92 0.01 vs. 1.02 0.02 g;P<0.001) 
and reduced abdominal circumference (25.76 0.25 vs. 26.64 0.23 mm; P<0.001) 
compared to healthy pregnant C57Bl/6 mice. PJ34 treatment signifi cantly 
increased birth weight in C57Bl/6 mice (1.02 0.02 vs. 1.11 0.02 g; P<0.05). 
Placental weight and CRL remained unchanged in all groups.
Conclusion
PARP activity contributes to the vascular dysfunction observed in the eNOS-/- 
model of IUGR. Further investigation of PARP inhibition may further elucidate 
the pathogenesis of IUGR and may hold therapeutic promise.

T-008
Abnormal Histological Finding in Placenta Is Related with Pre-Eclampsia 
Severity. Claudia Cabezas,1 Pedro Sandaña,1,2 Andrea Escudero,3 Jesenia 
Acurio,3 Patricio Bertoglia,1,3 Carlos Escudero.3 1Faculty of Medicine, 
Universidad Catolica de la Santísima Concepción, Concepción, Chile; 
2Department of Anatomy and Pathology, Hospital Clincio Herminda Martin, 
Chillan, Chile; 3Vascular Physiology Laboratory, Department of Basic 
Sciences, Universidad del Bio-Bio, Chillan, Chile.
Background: Pre-eclampsia is associated with reduced blood fl ow toward the 
fetus. Despite some controversies, causes have been associated with placental 
vascular alteration such as infarct, calcification, ischemia, and reduced 
angiogenesis. We wonder whether placenta histology alterations are related 
with pre-eclampsia severity. Methods: Placental samples from normal pregnant 
women (NP, n=8), mild preeclampsia (MP, n=11), severe pre-eclampsia (SP, 
n=6) and intrauterine growth restriction without hypertension (IUGR, n=3) 
were obtained after Ethical Committee approbation and signed informed 
consent. All clinical records were reviewed. Placentas were weighted and 
major and minor diameters were measured. Slices of placenta were analyzed 
by histopathologist in a blind manner. Microscopy estimation consisted in the 
density of throphoblast nods, fi brin deposit, fi brosis, calcifi cation, and vessel 
number. Results: Maternal demographic characteristics were similar in all the 
studied groups. The SP group showed the lowest gestational age at delivery, 
newborn anthropometry, placental weight and diameters among the studied 
groups (ANOVA, p<0.05, in all parameters). In addition, placental weight 
was lower in MP and IUGR groups compared with NP (p<0.05), but was not 
statistically different among these two pathological groups. Microscopically, SP 
showed the highest presence of throphoblastic nodes, fi brine deposits, fi brotic 
tissue, calcifi cation, and number of vessels per visual camp (ANOVA, p<0.05 
in all parameters). Moreover, IUGR showed signifi cant higher fi brotic tissue 
compared with MP and NP. Conclusion: Severe pre-eclampsia is associated 
to lower placental size and histological signs of low perfusion. High number 
of placental vessels could be a compensatory mechanism in these pathological 
pregnancies.
This study was supported by Fondecyt 1100684, Chile.

T-009
Effects of Adenosine A2A Receptor Activation on Fetal Endothelium 
Response during Pre-Eclampsia. Carlos Escudero,1 Andrea Escudero,1 
Myriam Hernandez,1 Patricio Bertoglia,1,2 Jesenia Acurio.1 1Vascular Physiology 
Laboratory, Department of Basic Sciences, Universidad del Bio-Bio, Chillan, 
Chile; 2Obstetric and Gynecology Department, Hospital Clinico Herminda 
Martin, Chillan, Chile.
Background. Angiogenesis process is controlled by A2A receptor stimulation 
in several cellular models. Recently, alteration in angiogenesis and adenosine 
receptor expression and stimulation has been reported in pre-eclamptic 
feto-placental circulation. Then, we wonder whether adenosine A2A receptor 
stimulation could affect cell proliferation and migration of fetal endothelium 
from pre-eclampsia. Methods. Human umbilical vein endothelial cells 
(HUVEC) were isolated by collagenase (0.25 mg/ml) from normal (n=9) and 
pre-eclamptic pregnancies (n=9) and cultured under standard condition (37oC, 
5% CO2) up to passage 2. The experiments were performed after overnight 
serum-deprivation and cells incubation with and without adenosine A2A receptor 
agonist (CGS-21680, 30nM) and/or the antagonist (ZM-241385, 10nM) 
during further 48 hours. For proliferation; MTT assay and cell counting by 
hemacytometer were performing. In parallel, monolayers of confl uent cells were 
scratched with a sterile cell scraper, and then cells crossing the wound were 
counted per unit time. Results. Demographic characteristic of pregnant women 
were similar. Newborn from pre-eclamptic pregnancies showed reduced birth 
weight compared with newborn from normal pregnancies (p<0.05). HUVEC 
from pre-eclampsia exhibited lower proliferation using both MTT and counting 
assays (55 and 42%, respectively); as well as low migration (38%) compared 
with cells from normal pregnancies. CGS-21680 increased cell proliferation 
(∼1.5-fold) and migration (∼2-fold) in pre-eclampsia. These last effects were 
partially blocked by ZM-241385 co-incubation. In addition, ZM-241385 alone 
did not affect cell proliferation or migration in pre-eclamptic cells. In normal 
cells, neither CGS-21680 nor ZM-241385 induced statistically signifi cant 
changes respect to its own control in both cell proliferation and migration 
assays. Conclusion. Adenosine A2A receptor stimulation can revert the reduced 
proliferation and migration observed in HUVEC from pre-eclampsia. Then, 
adenosine A2A receptor seems good candidate for recovering normal placental 
angiogenesis and blood fl ow toward pre-eclamptic fetuses.
This study was supported by FONDECYT 1100684.
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T-010
Placental Effects of Antihypertensives on Angiogenic Proteins in Pre-
Eclampsia. Subrata Gangooly,1 Eric Jauniaux,1 Shanthi Muttukrishna.2 1UCL 
EGA Institute for Women’s Health, University College London, London, United 
Kingdom; 2Anu Research Centre, Department of Obs& Gynae, University 
College Cork, Cork, Ireland.
Background: The aim was to investigate the effect of antihypertensives 
administered in pregnancy on placental secretion of sFlt-1 and sEndoglin in 
preeclampsia patients.
Method: Dose and time dependent effects of methyldopa, labetolol, hydralazine 
and pravastatin were investigated on villous explants cultures of term 
preeclampsia (PE, n=3) and matched control (n=6) placentas obtained from non 
laboring pregnancies at 10% and 20% oxygen concentration in vitro. Placental 
sections will be studied for apoptosis during the culture period.
Results: Secretion of sEndoglin and sFlt-1, were higher (p<0.05) in pre 
eclampsia patients compared to controls. There was a signifi cant time dependant 
decrease (P<.0001) in the secretion of sfl t-1 and sEndoglin in PE cases which 
was seen only for sfl t-1 for the controls (p<.001).Neither Case or control 
secretion was affected by any antihypertensive.
Conclusion: Oxygen concentration and time altered the secretion of sfl t-1 
and sEndoglin in the preeclampsia placenta. There was no dose dependent 
effect of drugs.

T-011
Angiogenic Capacity in Late Term Pregnant Mice Is Lower Compared to 
Non-Pregnant Controls. Julia V Gefter,1,2 Carl A Hubel,1,2 Robert W Powers.1,2 
1Obstetrics, Gynecology, Reproductive Sciences, University of Pittsburgh, 
Pittsburgh, PA, USA; 2Magee Womens Research Institute.
Context: Angiogenic capacity is an important aspect of the normal progression 
of pregnancy for both mother and fetus. Inadequate angiogenic capacity may 
contribute to pregnancy complications including preeclampsia.
Objective: The objective of this study was to compare angiogenic capacity 
between non-pregnant and late pregnant mice (C57B6J) by quantifying 
endothelial cell outgrowth from aortic rings and by enumerating circulating 
endothelial progenitor cells (EPCs).
Study Design: Endothelial cell outgrowth from aortic rings, in sextuplet, was 
quantifi ed, and circulating EPCs from whole blood were measured by fl ow 
cytometry. EPCs were defi ned as CD45-/ sca1+/ Flk1+ and CD45-/CD34+/
Flk1+, and were quantifi ed as a percentage of total monocyte population and 
per blood volume. Statistical analysis was by Wilcoxin rank sum.
Results: Late term pregnant mice had signifi cantly fewer circulating EPCs 
compared to non-pregnant mice (Table). Endothelial cell outgrowth from aortic 
rings of late pregnant mice was less than that observed from non-pregnant 
mice (total area: 112.8 vs. 143.7mm, p=0.18; and axial outgrowth: 13.7 vs. 
18.1mm, p=0.12).
Conclusion: Angiogenic capacity in late pregnant mice is surprisingly less 
than that observed from non-pregnant mice. Angiogenic capacity is likely a 
dynamic process that changes over pregnancy in order to fi t the needs of both 
the mother and fetus. The differences observed in this study may refl ect an 
appropriate down regulation of angiogenic capacity in late pregnancy after 
fetal and placental growth are complete and in preparation for delivery, or 
this difference may refl ect an exhaustion of angiogenic capabilities during 
the normal process of pregnancy. Additional measures from early and mid-
pregnancy are needed to clarify these possibilities.
Circulating 
EPCs

Sca1+/Flk1+ 
per ml

CD34+/Flk1+ 
per ml

Sca1+/Flk1+ 
(% monocyte)

CD34+/Flk1+ 
(% monocyte)

Non-pregnant 
(n=8) 99.0 (45.0-121.5) 58.5 (45.0-141.8) 0.091 (0.049-0.104) 0.061 (0.047-0.156)
Late pregnant 
(n=8) 12.8 * (2.1-17.1) 25.6* (8.5-32.1) 0.007* (0.001-0.012) 0.019* (0.003-

0.023)
Data are median (interquartile range); *: p<0.01 compared to non-pregnant.

This project supported by National Institutes of Health grants P01-HD30367 
and R01-HL091094.

T-012
Markers of Endothelial Injury Prior to and during Normal Pregnancy and 
Pregnancy Complicated by Hypertension. Sarah A Hale,1 Gary J Badger,2 
Adrienne Schonberg,1 Ira M Bernstein.1 1Ob/Gyn & Reprod Sci, Univ. of VT, 
Burlington, VT; 2Medical Biostatistics, Univ. of VT, Burlington, VT.
Background: Endothelial injury has been suggested as a contributor to the 
pathophysiology of preeclampsia. Current research is inconclusive as to whether 
endothelial injury is a primary etiology of preeclampsia or associated with 
preeclamptic pathophysiology. We sought to evaluate markers of endothelial 

injury: intercellular cell adhesion molecule (ICAM), vascular cell adhesion 
molecule (VCAM) and C-related peptide (CRP) longitudinally beginning prior 
to pregnancy and during pregnancy in a group of women with normal and 
preeclamptic pregnancies. Methods: Twenty healthy, nonsmoking, nulliparous 
women, aged 29.8 ± 3.0 years, BMI 23.3 ± 3.2 kg/m2 were studied prior to 
pregnancy (PP) and again in early (11 - 16 wks, EP) and late (31 - 34 wks, LP) 
pregnancy. Seventeen women conceived singleton conceptions and delivered at 
term with uncomplicated pregnancies (controls, C) and three women developed 
complicated hypertension (CH) during pregnancy, but after their LP evaluation. 
Blood samples were obtained after 30 minutes of supine rest and without the 
use of a tourniquet. ICAM and VCAM were assessed using ELISAs. CRP was 
measured using an automated enzymatic assay. The data are expressed as mean 
± SE. Results: There were no differences in ICAM across visits (p = 0.95) or 
between C and CH (p = 0.11). CH had higher VCAM over C (p < 0.0001) that 
was identifi ed prior to pregnancy and persisted across all visits (PP: C: 712 ± 
28, CH: 957 ± 83 ng/mL; EP: C: 695 ± 29, CH: 924 ± 68 ng/mL; LP: C: 658 ± 
29, CH: 946 ± 68 ng/mL). However, there was no change in VCAM over time 
in either group (p = 0.85). There was no difference in CRP between groups (p 
= 0.28). CRP signifi cantly increased over time (p < 0.0001, PP: C: 0.51 ± 0.13, 
CH: 0.27 ± 0.13 µg/mL; EP: C: 2.78 ± 0.66, CH: 1.31 ± 0.74 µg/mL; LP: C: 
2.31 ± 0.51, CH: 1.34 ± 0.37 µg/mL). Conclusions: Our observations indicate 
that ICAM values are unchanged regardless of pregnancy status and are not 
infl uenced by the pathophysiology associated with preeclampsia. Interestingly, 
VCAM is increased prior to pregnancy and remained high throughout all study 
visits in those who developed CH as compared to those with uncomplicated 
pregnancies. These fi ndings may indicate endothelial dysfunction prior to 
pregnancy and suggest that the VCAM signaling cascade may be uniquely 
perturbed before pregnancy in those who develop CH.

T-013
Coagulation and Fibrinolytic System Protein Profi les in Women with 
Normal and Pregnancies Complicated by Hypertension. Sarah A Hale,1 
Burton Sobel,2 Anna Benvenuto,1 Adrienne Schonberg,1 Gary Badger,3 Ira M 
Bernstein.1 1Ob/Gyn & Reprod Sci, UVM; 2Cardiovascular Research Unit, 
UVM; 3Med Biostat, UVM, Burl, VT.
Pregnancy is associated with changes in the coagulation system profi le 
and considered to be a procoagulable state. Pregnancies complicated by 
preeclampsia often have more marked changes including activation of platelets 
and generation of thrombin. We assayed concentrations of proteins involved 
in the coagulation and fi brinolytic pathways: fi brinogen (Fib), D-Dimer, 
plasminogen activator -1 activity (PAI-1) and tissue type plasminogen activator 
(tPA) before pregnancy and subsequently in the fi rst and third trimesters of 
pregnancy. Twenty healthy, nonsmoking, nulliparous women, aged 29.8±3.0 
years, BMI 23.3±3.2 kg/m2 were studied during menstrual cycle day 8±4, 
again in early (11-16 wks) and late (31-34 wks) pregnancy. Seventeen women 
conceived singleton conceptions and delivered at term with uncomplicated 
pregnancies (controls, C) and three women developed complicated hypertension 
(CH) during pregnancy but after third trimester (late pregnancy) evaluation. 
The data are expressed as mean±SE.
Longitudinal Evaluation of Coagulation and Fibrinolytic Proteins
 Prepregnant Early Pregnancy Late Pregnancy
 C CH C CH C CH
Fibrinogen 222a±17 199a±35 360b±16 318b±24 473b±27 330b±129
D-Dimer 0.26a±0.04 0.3a±0.08 0.49a±0.06 0.45a±0.04 0.96b±0.1 0.96b±0.25
PAI-1 Activity 9.3a ±1.9 6.1a±1.7 9a±0.8 8.9a±2.6 31.4b±2.9 30b±3
tPA 4.2a±0.4 3.2a±0.3 3.6b±0.2 4.1b±0.5 5.04b±0.22 8.13b*±0.69
* p=.002, C vs. CH, different letters identify changes over time at p <.0001

Fib was signifi cantly elevated in early pregnancy and remained high in late 
pregnancy (p<.0001). D-Dimer, PAI-1 activity and tPA were signifi cantly 
higher during late pregnancy, but did not change between the prepregnancy and 
early pregnancy visits. There were no signifi cant differences between groups 
in Fib, D-Dimer or PAI-1. tPA was signifi cantly higher during late pregnancy 
in the CH subjects compared with C (p=.002). Our observations suggest that 
before development of clinically overt disease, tPA level is increased without 
concomitant changes in concentrations of the other proteins assessed. This 
fi nding is consistent with altered endothelial function in preeclamptic women 
that may contribute to the vasculopathy observed with this disorder.
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T-014
Complement and Complement Regulatory Gene Polymorphisms with 
Severe Preeclampsia. Cara C Heuser. Eunice Kennedy Shriver National 
Institute of Child Health and Human Development, Maternal-Fetal Medicine 
Units Network, Bethesda, MD, USA.
Objective: Recent studies have demonstrated a relationship between single 
nucleotide polymorphisms (SNPs) in genes that regulate the complement 
cascade and several diseases, such as macular degeneration, membranous 
glomerulonephritis and atypical hemolytic uremic syndrome. These diseases 
appear to share a similar pathophysiology of uncontrolled complement 
activation and endothelial dysfunction, similar to preeclampsia. Our objective 
was to assess if SNPs in these genes predispose to severe preeclampsia.
Methods: We conducted a case-control secondary analysis of a randomized 
controlled trial of vitamin supplementation to prevent preeclampsia. All women 
were nulliparous with singleton pregnancies and no history of major medical 
illness. We analyzed 15 SNPs across 5 genes, including complement factor 
H (CFH), complement component 2 (C2), complement component 3 (C3), 
membrane cofactor protein (MCP/CD46), and complement factor I (CFI). 
SNPs were chosen based on previous association with macular degeneration. 
Cases were women with well-characterized severe preeclampsia, eclampsia or 
HELLP syndrome. Controls were race matched women who delivered at term 
without pregnancy induced hypertension. Genotype frequencies were compared 
between cases and controls. A multivariable model adjusted for maternal age, 
smoking, pre-pregnancy BMI, treatment group, and sample type.
Results: Two-hundred and sixty eight cases and an equal number of controls 
were identifi ed. Sixty-three subjects were excluded for problems with sample 
processing or poor DNA quality leaving 246 cases and 227 controls. Women 
who developed preeclampsia had signifi cantly greater pre-pregnancy BMI (27.4 
v. 25.2 p<0.01) but did not differ in other baseline characteristics. There were 
no signifi cant differences in genotype frequencies between cases and controls 
in any of the 15 complement cascade SNPs analyzed.
Conclusions: Preeclampsia was not associated with SNPs in the complement 
cascade evaluated in this study.

T-015
Hydrogen Sulfi de Synthesizing Enzymes Are Upregulated in Human 
Placentas in Preeclampsia. Jennifer K Hodges, Theresa Kim, Wen Wang, 
Wu-Xiang Liao, Dongbao Chen. Obstetrics and Gynecology, University of 
California Irvine, Irvine, CA, USA.
Hydrogen sulfi de (H2S) has been recently recognized as a gasotransmitter which 
regulates angiogenesis in vitro and in vivo under physiological and ischemic 
conditions. H2S is synthesized primarily by two enzymes: cystathionine γ-lyase 
(CSE) and cystathionine β-synthase (CBS). Preeclampsia is characterized by 
dysfunctional endothelium and impaired angiogenesis.
Hypothesis: H2S synthesis enzymes are differentially regulated in human 
placentas from normal and preeclamptic pregnancies.
Methods: Placental villous tissues from healthy term (n=5) and severe 
preeclamptic (n=7) patients were collected immediately after delivery, washed 
in phosphate-buffered-saline, snap-frozen in liquid nitrogen, and stored at 
-80ºC. Total RNA and protein were extracted and quantifi ed. Levels of CBS 
and CSE mRNA and protein were determined by real-time quantitative RT-PCR 
and Western blot analyses.
Results: Levels of CBS mRNA in preeclamptic and normal placentas were 
10.56 ± 15.20 and 2.84 ± 1.91 (p<0.05), respectively; levels of CSE mRNA in 
preeclamptic and normal placentas were 0.89 ± 0.14 and 0.74 ± 0.23 (p<0.05), 
respectively. However, CBS protein levels in preeclamptic placentas were 2.20-
fold that of normal controls and CSE protein levels in preeclamptic placentas 
were 1.54 fold that of normal controls.
Conclusions: These results suggest that CBS and CSE are upregulated in 
placental tissues from preeclamptic patients compared to normal controls. 
Our current study demonstrates that H2S might play a role in the placental 
pathophysiology of preeclampsia (Supported by NIH HL98746, HL70562 
& HL74947).

T-016
Hydrogen Sulfi de: A Protective Gas for Preeclampsia. Kim M Holwerda,1,2 
Eelke M Bos,1 Marijke M Faas,1 Maria G van Pampus,2 Bert Timmer,1 Harry 
van Goor,1 A Titia Lely.2 1Pathology & Medical Biology, University Medical 
Center Groningen, Netherlands; 2Obstetrics & Gynaecology, University 
Medical Center Groningen, Netherlands.
Background
Hydrogen sulfi de (H2S) is emerging as a regulator of physiologic functions like 
blood pressure and neurotransmission. H2S is protective during hypoxia and has 
strong antioxidant properties. Endogenous H2S is produced from cysteine by 
the enzymes cystathionine β-synthase (CBS) and cystathionine γ-lyase (CSE). 
Mice lacking CSE have increased blood pressure and reduced endothelium-
mediated vasorelaxation. CBS knock-out is lethal. Since preeclampsia (PE) 
is accompanied by placental/fetal hypoxia and maternal hypertension, we 
studied expression profi les of CBS/CSE during severe early-onset PE and 
in controls.
Methods
Placental biopsies were taken from patients with severe early-onset PE (n=8) 
and healthy pregnant women (n=8) who underwent indicated caesarian. 
Immunohistochemistry (IHC) was performed on frozen tissue with MoABs 
against CBS and CSE. Placental biopsies were double stained for CBS and 
CSE in combination with MoABs against CD31 (endothelium) and CK-7 
(trophoblasts) using immunofl uorescence. TissueFAXS analysis was used for 
quantifi cation of expression and colocalization.
Results
Mean time of delivery was 31 (range 27-35) wks in the PE group and 40 (range 
38-42) wks in controls. In both groups, IHC showed CBS and CSE-specifi c 
staining in the endothelium of the fetal vessels in both the stem- and chorionic 
villi. Spiral arteries were negative. Quantitative TissueFAXS analysis revealed 
a signifi cant (p<0.05) decrease in the percentage of CBS+ and CSE+ cells in 
PE placentas as compared to the controls (CBS: 20.78±2.00% vs 48.19±7.67% 
resp and CSE: 13.3±2.76% vs 37.50±8.08% resp).
Double staining revealed colocalization of both CBS and CSE with CD31 and 
CK-7. The percentage of CBS+CD31+ cells in the PE group tended to be lower 
(p=0.06) when compared to the controls (27.76±8.41% vs 44.51±4.24% resp). 
No difference in CBS/CSE expression was seen between PE and controls in 
regard to the CK-7+ trophoblasts.
Conclusion
As the CBS/CSE expression is downregulated in severe early-onset PE, 
endogenous H2S is likely to be decreased. Therefore, it is suggested that 
decrease in H2S production may underlie the pathogenesis of PE. This is 
supported by the endothelial localization of CBS/CSE since PE comes with 
endothelial dysfunction.

T-017
Fetal Endothelial Colony Forming Progenitor Cells Are Reduced in 
Hyperuricemic Preeclamptic Pregnancies. Carl A Hubel,1,2 Lia R Edmunds,2 
Daniel A Plymire,2 Magdalena Grundmann,3 Arundhathi Jeyabalan.1,2 1OB/GYN 
and Reprod. Sciences, Univ. Pittsburgh; 2Magee-Womens Research Institute, 
Pittsburgh, PA, USA; 3OB/GYN, Hannover Medical School, Germany.
Background: Endothelial colony forming cells (ECFCs) are a subclass of 
endothelial progenitor cells (EPCs) recently identifi ed in umbilical cord and 
adult blood. ECFCs are highly proliferative, can form blood vessels, and serve 
a crucial role in endothelial homeostasis. ECFCs are reduced in number and 
function in the fetal circulation in diabetic pregnancies, changes that may 
contribute to, or result from, an adverse intrauterine environment (1). We asked 
if newborns of women with preeclampsia have reduced numbers of circulating 
ECFCs. As chronic hyperuricemia may impair the mobilization of EPCs (2), 
we examined the association of serum uric acid with ECFCs. Methods: Cord 
blood was collected from 11 uncomplicated, non-hyperuricemic pregnancy 
controls and 14 preeclamptic pregnancies [6 hyperuricemic (PU+) and 8 non-
hyperuricemic (PU-)], all nonsmokers. The mononuclear cells were isolated, 
seeded in collagen-coated plates in endothelial growth media (EGM-2), and the 
number of ECFC colonies per well were counted over 21 days of culture (1). 
Results: The ECFCs were uniformly positive for the endothelial surface antigen 
CD31, Ulex lectin staining, and acetylated LDL uptake, and negative for CD45 
(hematopoietic antigen). ECFC colony numbers were reduced in PU+ (P<0.05, 
Kruskal-Wallis, Dunn’s post-hoc) but not PU- compared to controls.
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ECFCs did not correlate with gestational age, uric acid or other clinical 
variables in control or PU- groups. Time to appearance of colonies and 
population doubling rates did not differ between groups. Conclusion: The 
defi cit in outgrowth ECFC colonies from blood of newborns of preeclamptic/
hyperuricemic pregnancies might represent a link between intrauterine 
environment and lifetime cardiovascular risk. It remains unclear whether the 
association of reduced ECFCs with hyperuricemia represents a threshold effect 
of this metabolite or other aspects of disease severity. (1) Ingram DA, et al. 
Diabetes 2008;57:724. (2) Patschan D et al. JASN 2007;18:1516.

T-018
Activation of the Placental Nitric Oxide Signaling Pathway by VEGF121 
Therapy in a Mouse Model of Maternal Endothelial Dysfunction Induced 
by sFlt-1 Overexpression. Julio Mateus, Talar Kechichian, Esther Tamayo, 
Ancizar Betancourt, Monica Longo, George Saade. Obstetrics & Gynecology, 
The University of Texas Medical Branch, Galveston, TX, USA.
Objective: We have demonstrated that elevated maternal circulating sFlt-1 
levels in mice results in hypertension and endothelial dysfunction, and treatment 
with VEGF reverses these changes. Our objective was to determine whether 
the effect of exogenous VEGF is mediated through endothelial nitric oxide 
synthase (eNOS) production in the placental vascular bed.
Methods: At day 8 of gestation, CD-1 mice were randomly allocated to 
subcutaneous insertion of osmotic minipumps containing VEGF121 (n=8) or 
phosphate buffered-saline solution (PBS) as a solvent-control (n=4). Pumps 
delivered VEGF121 400µg/kg/day or equivalent PBS for 10 days. At day 9 of 
gestation, VEGF mice were randomly allocated to tail vein injections with Adv-
sFlt or mFc as virus-control (109 PFU; n=4/group). PBS-mice were treated with 
Adv-sFlt-1 (109 PFU). Animals were sacrifi ced on day 18. Placental expression 
of eNOS, VEGF receptor-1 (VEGFR-1), and VEGF receptor-2 (VEGFR-2) 
were determined by Western blot and normalized to actin. Kruskal-Wallis test 
was used for statistical analysis (signifi cance: p<0.05).
Results: eNOS expression levels were signifi cantly higher in the VEGF-sFlt-1 
and VEGF-mFc mice than in the PBS-sFlt-1 group (Figure). Placental levels of 
VEGFR-2 were also higher in the VEGF-sFlt-1 and VEGF-mFc mice compared 
with the PBS-sFlt-1 animals (relative expression: 0.87 ± 0.05 and 1.07 ± 0.05 
vs 0.5 ± 0.04; p<0.05). Expression of VEGFR-1 did not vary signifi cantly 
between the three groups.

CONCLUSION: VEGF121 activates the placental nitric oxide signaling 
pathway, likely via VEGFR-2. This mechanism may ameliorate the placental 
endothelial vascular dysfunction due to sFlt-1 overexpression, and increase 
blood supply and oxygen delivery to the fetus.

T-019
BMI, Gestational Weight Gain & Angiogenic Biomarker Profi les for 
Preeclampsia Risk. T Moore Simas,1 S Maynard,2 X Liao.1 1OBG, UMassMed, 
Worcester, MA, USA; 2Medicine, GWU, Washington, DC, USA.
Objective: In May 2009, after considering short and long-term maternal/
child outcomes, the Institute of Medicine (IOM) revised recommendations 
for gestational weight gain (GWG); however preeclampsia was dismissed 
due to insuffi cient evidence. Our objective was to evaluate preeclampsia risk 
by angiogenic-biomarker profi le by both BMI and GWG-adherence. Given 
numerous studies showing adipose tissue’s ability to stimulate angiogenesis, we 
hypothesized that overweight/obese (OW-OB) women and over-gainers (OG) 
would have altered angiogenic profi les as compared to underweight/normal-
weight (U-N) women and under-/appropriate-gainers (U-AG), respectively.
Methods: Between 5/04-1/06, serial serum specimens collected from 94 women 
at high preeclampsia risk between 22-36 weeks. Soluble fms-like tyrosine 
kinase-1 (sFlt1), placental growth factor (PlGF) and soluble endoglin (sEng) 
measured by ELISA. BMI and GWG adherence categories determined by 
1990 IOM recommendations. Within-women correlation and right-skewness 
handled by estimating linear mixed models for ln-transformed biomarkers 
and then exponentiating on ln scale (i.e.geometric means). T-test compared 
means in 3 windows.
Results: Analytic sample included 82 subjects (342 specimens) without 
multiples or pregnancy-related hypertension diagnosis. Mean sFlt1 lower 
in all windows in OW-OB compared to U-N - signifi cant only at 22-26wks 
[506.2(95%CI 438.1-584.9) vs 745.5(95%CI 595.9-932.6) p=0.04] and in 
OG compared to U-AG with signifi cant comparisons (p=0.05) [22-26wks: 
492.1(95%CI 420.1-576.3) vs 691.3(95%CI 574.0-832.6); 27-30wks: 
570.1(95%CI488.1-665.9) vs 788.8(95%CI 656.8-947.4)]. Mean PlGF 
lower in all windows in OW-OB compared to U-N [22-26wks: 430.5(95%CI 
359.0-516.3) vs 588.6(95%CI 444.3-779.7) p=0.06; 27-30wks: 475.8(95%CI 
398.7-567.8) vs 811.8(95%CI 614.3-1072.9) p=0.005; 31-36wks: 428.5(95%CI 
358.0-513.0) vs 724.6(95%CI 548.5-957.1) p=0.01] and in OG compared to 
U-AG with no signifi cant comparisons. Mean ratio [(sFlt1+sEng):PlGF] trended 
higher in OW-OB compared to U-N women at 27-30 and 31-36wks and in 
OG compared to U-AG at 31-36wks; however no windows with signifi cant 
comparisons.
Conclusion: Findings suggest trends that OW-OB BMI and excessive 
GWG associated with angiogenic biomarker profi les consistent with higher 
preeclampsia risk. Exploratory study limited by small numbers. BMI and GWG 
as potentially modifi able factors merit further investigation for preeclampsia 
risk alteration.
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T-020
Reproducibility of Digital Pulse Amplitude Testing of Endothelial Function 
in Pregnancy. Christy F Pearce,1 Kristine Y Lain,2 Matthew J Garabedian,1 
Rebecca I Epstein,1 Hai-Lang Duong, Thomas E Curry,1 Wendy F Hansen. 1OB/
GYN, University of Kentucky; 2OB/GYN, Norton Healthcare.
Background: Endothelial function can be tested non-invasively in the peripheral 
vasculature as fl ow mediated dilation (FMD) on ultrasound measurement 
of brachial and femoral arteries or as the reactive hyperemia index (RHI) 
on endothelial pulse amplitude testing (Endo-PAT), an objective, non-user 
dependent modality. We previously reported lower RHI values than the cut-off 
of 1.67 and suggested cutoff of 1.5 in pregnancy using Endo-PAT in normal, 
diabetic, and smoking gravidas. These fi ndings lead us to question this test’s 
reliability in pregnancy. Since cotinine is a known marker for smoking exposure 
and has been shown to correlate with FMD, we hypothesized that cotinine 
should also correlate with RHI on Endo-PAT.
Methods: Primigravidas between 16-22 weeks gestation (29 smokers, 31 non-
smokers) underwent Endo-PAT testing (Itamar Medical Ltd Caesarea, Israel). 
Age, body mass index (BMI), blood pressure, and heart rate (HR) were recorded 
and serum samples for cotinine (reported in ng/ml) were obtained. Statistical 
analysis performed on SAS included Spearman’s coeffi cient, ANOVA, t-test, 
and chi-squared test.
Results: There were no differences in age (smokers 22.2±3.49, non-smokers 
22.6±3.81) or BMI (smokers 29.5±8.51, non-smokers 26.4±5.30). Cotinine 
(smokers 140±99.8, non-smokers 13.2±16.9) did not correlate with RHI (r= 
-0.024, p=0.86). There was no difference in mean RHI between smokers and 
non-smokers (1.43±0.32 vs. 1.53±0.39, p=0.27). No difference in RHI was 
noted when compared among those with low (<10), moderate (10-150), or high 
(>150) cotinine levels (1.53±0.4 vs. 1.32±0.2 vs. 1.58±0.38, p= 0.08). RHI did 
correlate with HR (r= -0.42, p=0.0008), and diastolic blood pressure (DBP) (r= 
-0.38, p=0.0034), but not with other markers of cardiovascular risk.
Discussion: The lack of correlation between cotinine and RHI supports our 
concern that Endo-PAT does not accurately discriminate endothelial function 
in mid-gestation. The physiologically appropriate correlations between RHI 
and HR and DBP argue against this. Because Endo-PAT relies on measurement 
of volume changes in the digit with each arterial pulsation, we speculate that 
the baseline dilation of peripheral vascular beds in pregnancy prevents this 
modality from demonstrating signifi cant differences in RHI. Further study of 
the reproducibility and sensitivity of Endo-PAT in pregnancy, is needed.

T-021
NS309, an Opener of Ca2+-Activated Potassium Channels, Restores 
Endothelial Function of Uteroplacental Arteries from Diabetic Pregnant 
Rats. Julie K Phillips, Amanda M Vance, Erica Linder, Natalia I Gokina. 
Obstetrics, Gynecology, and Reproductive Sciences, University of Vermont, 
Burlington, VT, USA.
Objective: Diabetic pregnancy is associated with multiple maternal and fetal 
complications in part due to impaired uteroplacental blood fl ow. Previously 
we have shown that endothelium-derived hyperpolarizing factor (EDHF) 
importantly contributes to pregnancy-enhanced uterine vasodilation. Calcium-
activated potassium channels (SKCa/IKCa) play a key role in mediating EDHF. 
Diabetes in rat pregnancy is associated with uterine endothelial dysfunction 
due to profound impairment of EDHF signaling. In this study we: (1) defi ne 
whether pretreatment of arteries from diabetic rats with NS309, an SKCa/IKCa 
channel opener, will affect EDHF-mediated vasodilation; and (2) study the 
dependence of this effect on changes in endothelial cell (EC) [Ca2+]i.
Methods: Diabetes was induced in rats by intraperitoneal injection of 55 mg/kg 
streptozotocin (STZ) on day 2 of pregnancy (n = 19). Control rats were injected 
with citrate buffer (n = 12). Rats were euthanized on day 20 of pregnancy, 
and radial uteroplacental arteries were dissected, cannulated and pressurized 
in an arteriograph. Phenylephrine (PE) was applied to pre-constrict vessels, 
and ACh was tested in increasing concentrations. A subset of the arteries were 
pre-treated with 1 µM NS309 before PE and ACh application. In a separate set 
of experiments, EC [Ca2+]i responses were studied after selective loading of 
ECs with fura-2. All experiments were performed in the presence of L-NNA 
and indomethacin.
Results: STZ injection produced a sustained hyperglycemia (411.8 ± 15.4 mg/
dL) in treated rats. Dose-dependent vasodilation to ACh was markedly impaired 
in diabetic pregnancy (22.1 ± 7.5 %, n = 12 and 78.0 ± 5.8 %, n = 8 at 1 µM ACh 
in diabetics vs. controls). Pretreatment of diabetic vessels with 1 µM NS309 
resulted in enhancement of ACh-induced dilatation (75.3 ± 5.9 %, n = 8 at 1 
µM ACh). NS309 produced no signifi cant changes in EC [Ca2+]i responses to 
ACh in arteries of either diabetic (n = 3) or control (n = 4) rats.

Conclusion: Impaired EDHF-mediated dilatation of uteroplacental arteries 
in diabetic rats can be markedly improved with tonic activation of SKCa/IKCa 
channels without changes in EC [Ca2+]i. Openers of endothelial SKCa/IKCa 
channels may serve as a future pharmacotherapy for improvement of maternal 
endothelial function in pregnancies complicated by diabetes.
Supported by NIH HL088245

T-022
Angiogenic Balance among Pregnant Colombian Women and Its 
Association with Preeclampsia. Laura M Reyes,1,2 Ronald G García,1 
Silvia L Ruiz,1 Sandra T Davidge,2 Patricio López-Jaramillo.3,4 1Research 
Department, Fundación Cardiovascular de Colombia, Floridablanca, 
Colombia; 2Department of Obstetrics and Gynecology, University of Alberta, 
Edmonton, AB, Canada; 3Research Department, Fundación Oftalmológica de 
Santander-Clínica Carlos Ardila Lulle (FOSCAL), Floridablanca, Colombia; 
4Research Department, Universidad de Santander, Bucaramanga, Colombia.
Introduction
Preeclampsia (PE) is one of the leading causes of maternal and perinatal 
morbidity and mortality worldwide. An imbalance between anti-angiogenic 
factors [e.g. soluble vascular endothelial growth factor receptor-1 (sFlt1) 
and the soluble form of endoglin (sEng)], and pro-angiogenic factors [e.g. 
placenta growth factor (PIGF)] has been demonstrated in plasma from women 
with PE from developed countries. However, risk factors associated with the 
development of PE are known to be different among developed and developing 
countries. Thus, the aim of the present study was to determine the levels of 
sFlt1, sEng and PIGF in women with PE from Colombia.
Methods
A multi-center case-control study was conducted between September 2006 
and July 2009 in six Colombian cities. One hundred and forty three women 
with PE were matched by age (± 3 years) and parity with 143 pregnant women 
without cardiovascular or endocrine diseases. Before delivery, blood samples 
were taken to determine serum levels of s-Eng, sFlt1 and PlGF.
Results 
Twenty-nine women had severe PE (blood pressure >160/90 mm Hg and ≥2 
+ proteins on dipstick in a random urine sample) and 54 women had early-
onset PE (<34 weeks of gestation). Overall, women with PE had higher serum 
concentrations of s-Eng (p=0.001) and lower serum concentrations of PIGF 
(p<0.0001) than healthy pregnant women. Interestingly, although neither were 
different from healthy pregnant controls, women with early-onset PE had 
higher sFlt1 serum concentrations than women with late-onset PE (p=0.006). 
Women with severe PE had lower levels of PIGF (p=0.03) compared to women 
with mild PE.
Conclusions
Women with PE from Colombia demonstrated an angiogenic imbalance. 
We found that, similar to previous reports, PIGF concentrations were lower 
and sEng concentrations were higher in all women with PE. However, sFlt1 
concentrations were not elevated in women with PE compared to healthy 
pregnant women. Results from the present study demonstrated that there are 
different patterns of angiogenic imbalance among different populations.
Supported by Colciencias, Grant N° 6566-04-18061.

T-023
An Anti-Angiogenic State in Late-Onset Preeclampsia Is Associated with 
Evidence of ‘Maternal Underperfusion’ of the Placenta. Eleazar Soto,1,2 
Roberto Romero,1,2,3 Giovanna Ogge,1,2 Lami Yeo,1,2 Sonia S Hassan,1,2 Chong 
Jai Kim,1,4 Tinnakorn Chaiworapongsa.1,2 1Perinatology Research Branch, 
NICHD/NIH/DHHS, Detroit, MI, USA; 2Dept Ob/Gyn, Wayne State Univ, 
Detroit, MI, USA; 3Center for Molecular Medicine and Genetics, Wayne 
State Univ, Detroit, MI, USA; 4Dept of Pathology, Wayne State Univ, Detroit, 
MI, USA.
Objective To determine if maternal plasma concentrations of placental growth 
factor (PlGF), soluble endoglin (sEng), and soluble vascular endothelial 
growth factor receptor-1 and -2 (sVEGFR-1 and -2) are different in late-onset 
preeclampsia (PE) with and without placental histologic fi ndings consistent 
with ‘maternal underperfusion’.
Study design A cross-sectional study of patients with a diagnosis of late-onset 
PE (>34 weeks; n=66) was conducted. Patients were classifi ed according 
to the presence or absence of placental lesions consistent with ‘maternal 
underperfusion’ (using the criteria of the Society for Pediatric Pathology 
Nosology Project; Redline R, et al. Placenta 2005; 26:114). Maternal 
plasma concentrations of PlGF, sEng, sVEGFR-1 and -2 were determined 
by ELISA.
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Results The prevalence of histologic lesions of ‘maternal underperfusion’ was 
47% (31/66). Patients with ‘maternal underperfusion’ had a signifi cantly lower 
median plasma concentration of PlGF, PlGF/sVEGFR-1 ratio and PlGF/sEng 
ratio than those without ‘maternal underperfusion’.

 Presence/absence of placenta histologic fi ndings consistent 
with ‘maternal underperfusion’

 No (n=35) Yes (n=31)
PlGF (pg/ml) 128 90*
sEng (ng/ml) 20.6 35
sVEGFR-1 (ng/ml) 3.9 5.3
sVEGFR-2 (ng/ml) 7 7.5
PlGF/sVEGFR-1 0.029 0.017*
PlGF/sEng 6.7 2.3*
Median, *p<0.05

The most common histologic lesion (77%; 24/31) was alteration of the villous 
structures. Isolated vascular lesions were found in 6.5% of cases; the rest of 
the placentas had a combination of villous and vascular lesions. Patients with 
isolated villous lesions also had a lower median plasma concentration of PlGF/
sVEGFR-1 and PlGF/sEng than those without these lesions (p<0.05).
Conclusions: Placental histologic fi ndings associated with underperfusion 
were found in almost half of patients with late-onset PE. These lesions 
were associated with an imbalance of angiogenic/anti-angiogenic factor 
concentrations in the maternal circulation at the time of the diagnosis.

T-024
Decreased Circulating sTie2 Levels in Preeclampsia May Involve Inhibition 
of VEGF Signaling. Joyce F Sung,1 Xiujun Fan,1 Bonnie K Dwyer,2 Sabita 
Dhal,1 Yasser Y El-Sayed,1 Maurice L Druzin,1 Nihar R Nayak.1 1Obstetrics 
and Gynecology, Stanford University, Stanford, CA, USA; 2Obstetrics and 
Gynecology, California Pacifi c Medical Center, San Francisco, CA, USA.
Background: Despite its recognition since antiquity, the pathogenesis of 
preeclampsia (PE) is not fully understood. Recent studies show dysregulation 
in circulating levels of various angiogenic factors and their soluble receptors 
in PE. Here, we examined the circulating levels of a soluble form of the 
angiopoietin (Ang) receptor Tie2 (sTie2) in normal and preeclamptic 
pregnancies, and investigated the potential mechanisms of its regulation using 
uterine endothelial cells.
Methods: Serum samples were collected prospectively from pregnant patients 
in an academic center at 5 different time points through gestation. 41 patients 
delivering at term were included, of which 5 developed PE. Serum sTie2 
levels were measured using a commercial ELISA kit. Because a recent report 
demonstrates a mechanism by which vascular endothelial growth factor (VEGF) 
may control Ang1-Tie2 activity through proteolytic shedding of Tie2, we 
examined the effects of VEGF on release of sTie2 into supernatants of uterine 
microvascular endothelial cells in culture.
Results: Compared to controls, serum sTie2 levels (ng/ml) were signifi cantly 
lower at 24-28 weeks (20.6±2.5 vs. 28.0±1.9, p=0.03), 30-34 weeks (22.8±1.6 
vs. 38.1±3.6, p=0.002) and delivery (28.0±2.5 vs. 41.1±3.5, p=0.01) in patients 
who developed PE. sTie2 levels also trended lower at <13 weeks (34.7±3.1 
vs. 41.3±3.2, p=0.17) and 16-20 weeks (22.5±3.7 vs. 26.7±1.2, p=0.24) in 
preeclamptic pregnancies. In culture experiments, VEGF treatment signifi cantly 
increased sTie2 levels in the supernatants (p=0.03); both constitutive and 
VEGF-induced sTie2 secretion were completely inhibited by treatment with 
a matrix metalloproteinase inhibitor.
Conclusions: These results, for the fi rst time, suggest a previously unappreciated 
interaction between VEGF-Ang1 signaling in uterine endothelial cells. Since 
sFlt1, a soluble splice variant of VEGF receptor 1 and a potent inhibitor of 
VEGF, is known to be increased in PE, we believe that blockade of VEGF 
signaling may contribute to decreased circulating sTie2 in PE by inhibition 
of proteolytic shedding of Tie2. Further studies on VEGF-Tie2 interactions 
during pregnancy should provide new insights on the mechanisms of failure 
of vascular remodeling in PE and other pregnancy complications.

T-025
Preeclampsia Increases Angiogenic microRNAs (miR-17, 20a and 20b) in 
Human Placenta. Wen Wang,1 Wu-Xiang Liao,1 Theresa Kim,1 Jing Zheng,2 
Dongbao Chen.1 1Ob/Gyn, University of California Irvine, Irvine, CA, USA; 
2Ob/Gyn, University of Wisconsin-Madison, Madison, WI, USA.
Impaired placental angiogenesis is a hallmark of preeclampsia (PE) that affects 
∼7% of all human pregnancies. MicroRNAs (miRNAs) are a class of noncoding 
-21-25 nucleotide RNAs that negatively regulate gene expression at the level 
of post-transcription. Hypothesis: miRNAs are differentially expressed in 
normal term and preeclamptic human placentas and a subclass of angiogenesis-
associated miRNAs are increased by PE. Methods: Placentas were collected 

from severe PE and healthy term pregnancies (n=10/group). Total microRNA 
samples were isolated from placental tissues using the mirVanaTM miRNA 
isolation kit. Differential miRNA expression profi ling was performed with 
human miRNA array containing 894 mature miRNAs. Angiogenesis-associated 
microRNAs were analyzed by searching for their potential targets using online 
target prediction software (i.e., TargetScan, picTar, and RegRNA). Differentially 
expressed angiogenesis-associated miRNAs were verifi ed by real-time qRT-
PCR. Overexpression and inhibition of the identifi ed miRNAs were achieved 
by transfection of miRNA precursors or antagomirs into human umbilical 
vein endothelial cells (HUVEC) to study their function. Total RNAs were 
extracted from the transfected HUVEC and mRNA expression of the potential 
downstream angiogenesis-associated genes was quantitated by real-time qRT-
PCR. The proliferation and migration properties of the transfected HUVEC 
were determined by cell proliferation and transwell migration assays. Results: 
The levels of 7 highly expressed placental miRNAs differed signifi cantly 
between PE and normal controls; 14 miRNAs were also differentially expressed 
but with low expression levels in human placentas. Bioinformatics analysis 
and real time qRT-PCR confi rmed that three abundant angiogenesis-associated 
miRNAs, i.e., miR-17, miR-20a and miR-20b, were signifi cantly upregulated 
in PE placentas. Inhibition of miR-20b increased HIF1a mRNA expression 
and signifi cantly reduced HUVEC cell proliferation and migration. However, 
overexpression of miR-20b did not affect cell proliferation and migration. 
Conclusions: Angiogenesis-associated miR-17, 20a and 20b are upregulated 
in PE placentas. Upregulation of angiogenesis-associated miRNAs implicates a 
potential mechanism for downregulation of angiogenic genes by PE (Supported 
by NIH HL98746, HL70562 & HL74947).

T-026
Placental Endothelial Cells from Pregnancies at Greater Risk of 
Developing Pre-Eclampsia Are More Sensitive to Apoptotic Stimuli. Guy 
Whitley,1 Keshika Vishnuthevan,1 Sandra Ashton,1 Amanda Host,1 Baskaran 
Thilaganathan,2 Judith Cartwright.1 1Biomedical Sciences, St George’s 
University of London, United Kingdom; 2Fetal Medicine Unit, St George’s 
Hospital, United Kingdom.
Poor placental vascularisation at term is associated with pre-eclampsia (PE). 
The mechanisms underlying this failure are unknown however they are likely to 
begin with in the 1st trimester before the symptoms of PE are evident. Although 
it is not yet possible to predict in 1st trimester which pregnancies will develop 
PE we have shown using Doppler ultrasound that it is possible to identify those 
most and least likely to develop PE if the pregnancy had gone to term. The aim 
of this study was to isolate and characterise placental endothelial cells (PEC) 
from 1st trimester pregnancies and to compare the sensitivity of PEC from high 
and low risk pregnancies to apoptotic stimuli.
Methods: Doppler ultrasound examinations of the maternal uterine arteries 
were performed on women attending clinic for surgical termination of 
pregnancy in the late 1st trimester. PEC and decidual endothelial cells (DEC) 
cells were isolated by enzymatic digestion followed by positive selection using 
CD31 and ulex europus coated magnetic beads respectively. Apoptosis was 
induced using 30ng/ml TNF-α and 0.8µg/ml Actinomycin D and confi rmed by 
caspase inhibition. The kinetics of apoptosis was examined using time-lapse 
microscopy (TLM).
Results: PEC isolated from 1st trimester pregnancies and grown in culture for 
5 days expressed vWF and had retained expression of CD31. When grown on 
Matrigel PEC formed capillary like networks. There was a signifi cant increase 
(p<0.01 n=9 in each group) in the sensitivity to apoptotic stimulation in PEC 
derived from patients at higher risk of developing PE compared to normal 
pregnancies. Apoptosis was confi rmed using the non-specifi c caspase inhibitor 
zVAD-fmk. There was no difference in the sensitivity of DEC from the high 
and the normal risk groups.
Conclusion: A novel method has been developed for the isolation of PECs from 
early pregnancy. The increased sensitivity of PEC apoptotic stimulation in the 
high risk but not low risk pregnancies indicate a possible mechanism that could 
contribute to the poor placental vascularisation seen in PE at term. The lack of 
effect seen in the DEC indicates that in this respect at least the response seen 
is of fetal origin and is not general endothelial dysfunction.
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T-027
microRNA miR-145-Dependent Targeting of JAM-A and Modulation 
of Fascin Expression in Breast and Endometrial Cancer Are Associated 
with Reduced Cell Motility and Invasiveness. Martin Götte,1 Corinna 
Mohr,1 Chuay-Yeng Koo,2 Christian Stock,3 Ann-Kathrin Vaske,1 Manuela 
Viola,1 Sherif Ibrahim,1 George W Yip,2 Ludwig Kiesel.1 1Gynecology and 
Obstetrics, Münster University Hospital, Münster, Germany; 2Department of 
Anatomy, National University of Singapore, Singapore, Singapore; 3Institute 
of Physiology II, Münster University Hospital, Münster, Germany.
Micro RNAs are small non-coding RNAs, which regulate fundamental cellular 
and developmental processes at the transcriptional and translational level. In 
breast cancer, miR-145 expression is downregulated compared with healthy 
control tissue. As several predicted targets of miR-145 potentially regulate 
cell motility, we aimed at investigating a potential role for miR-145 in breast 
cancer cell motility and invasiveness. Assisted by Affymetrix array technology, 
we demonstrate that overexpression of miR-145 in MDA-MB-231, MCF-7, 
MDA-MB-468 and SK-BR-3 breast cancer cells and in Ishikawa endometrial 
carcinoma cells leads to a downregulation of the cell-cell adhesion protein 
JAM-A and of the actin bundling protein fascin. Moreover, podocalyxin and 
Serpin E1 mRNA levels were downregulated, and gamma-actin, transgelin 
and MYL9 were upregulated upon miR-145 overexpression. These miR-145-
dependent expression changes drastically decreased cancer cell motility, as 
revealed by time-lapse video microscopy, scratch wound closure assays and 
matrigel invasion assays. Immunofl uorescence microscopy demonstrated 
restructuring of the actin cytoskeleton and a change in cell morphology by 
miR-145 overexpression, resulting in a more cortical actin distribution, and 
reduced actin stress fi ber and fi lopodia formation. Nuclear rotation was observed 
in 10% of the pre-miR-145 transfected MDA-MB-231 cells, accompanied by 
a reduction of perinuclear actin. Luciferase activation assays confi rmed direct 
miR-145-dependent regulation of the 3’UTR of JAM-A, whereas siRNA-
mediated knockdown of JAM-A expression resulted in decreased motility 
and invasiveness of MDA-MB-231 and MCF-7 breast cancer cells. Our data 
identify JAM-A and fascin as novel targets of miR-145, fi rmly establishing 
a role for miR-145 in modulating breast cancer cell motility. Our results 
provide a rationale for future miR-145-targeted approaches of antimetastatic 
cancer therapy.

T-028
Characterization of Sushi Domain Containing 3 (SUSD3), a Likely 
Transcriptional Target of ERα, in Breast Cancer. Irene Moy, Manop 
Buranapramest, Serdar Bulun. Division of Reproductive Biology Research, 
Northwestern University Feinberg School of Medicine, Chicago, IL, USA.
Background
We previously performed microarray analyses of breast cancer samples from 
postmenopausal women with favorable and unfavorable response to a 6-month 
treatment with an aromatase inhibitor (AI). Our results revealed differential 
expression of 202 genes including SUSD3 in patients who responded to AI 
therapy. Real-time PCR revealed a strong and positive correlation between 
ERα and SUSD3 mRNA expression. We investigated the regulation of SUSD3 
expression by ERα and its role in the endocrine treatment of breast cancer.
Methods and materials
MCF7 and T47D breast cancer cells were treated with estradiol (E2), E2 
antagonist ICI 182270, progesterone, progestin agonist R5020, and progestin 
antagonist ZK 98299. siRNA based knockdown of ERα was performed. MCF7 
and T47D breast cancer cells were treated with the protein synthesis inhibitor 
cycloheximide in the absence and presence of E2. Real-time quantitative 
PCR and Western blot analysis were used to confi rm mRNA and protein 
expression respectively. We used an ERα –specifi c antibody for chromatin 
immunoprecipitation (ChIP) analysis. The data was analyzed with Student’s 
t-test.
Results
SUSD3 expression was up-regulated by E2 and down-regulated by ICI 182270. 
Progesterone, R5020, and ZK 98299 also down-regulated SUSD3 expression. 
SUSD3 expression was also down-regulated by siERα knockdown. In vivo 
binding of ERα to SUSD3 (-4000 to -6000) and (-9000 to -9500) upstream of 
Exon 1 was observed by ChIP analysis. The induction of SUSD3 by E2 was 
not inhibited by cycloheximide treatment suggesting a direct regulation of 
SUSD3 expression by ERα.
Conclusions
The regulation profi le of the SUSD3 gene by steroid receptor ligands and ERα 
knockdown collectively suggest that ERα plays a central role in the estradiol-
induction of SUSD3 expression. This conclusion was supported by ChIP 
analyses demonstrating ERα binding to the SUSD3 regulatory region.

T-029
Cortagine, a Selective CRH-R1 Agonist, Inhibits Cell Proliferation of 
Human Endometrial Adenocarcinoma Cells. Fiorella Miceli,1 Alessia Muzi,2 
Emilia Cantalupo,1 Giacomo Pozzoli,1 Grazia Graziani,2 Pierluigi Navarra.1 
1Pharmacology, UCSC, Rome, Italy; 2Department of Neuroscience, University 
of Rome Tor Vergata, Rome, Italy.
BACKGROUND: 
Corticotrophin-releasing hormone (CRH) exerts differentiating activity toward 
human endometrial cells mediated by CRH-R1 receptors. The gene expression 
and biosynthesis of CRH have also been demonstrated in Ishikawa(IK) 
cells a tumor cell line derived from human endometrium. CRH exhibit an 
anti-proliferative effect on IK cells expressing CRH-R1. We tested whether 
Cortagine, a newly developed selective CRH-R1 peptide agonist, can also 
regulate IK cells growth.
MATERIALS AND METHODS:
The cells were treated with graded concentration of Cortagine (10-7-10-10M) and 
with medium alone or containing drug solvent, were than incubated at 37 C for 
5 days, adding the peptide each day. Cell growth was evaluated every 24h by 
counting cells in quadruplicate. Cell proliferation was also assessed with the 
MTS Cell Proliferation Assay kit according to the manufacturer’s instructions, 
an assay based on the measurement of cell metabolism.
RESULTS:
Cortagine was able to inhibit cell proliferation, with respect to untreated or 
vehicle-treated controls, in a time- and dose-dependent manner. CRH growth 
inhibitory activity was confi rmed using MTS assay. The maximum inhibition 
was observed with Cortagine 100 nM, the same concentration signifi cantly 
inhibited cell growth after 48 and 72 h of incubation.
CONCLUSION:
In conclusion, here we have demonstrated an anti-proliferative effect of 
Cortagine on Ishikawa tumor cells, accordingly with our previous results 
obtained with CRH.
The relevance of the present fi ndings in human pathology needs to be further 
verifi ed since CRH-R1 agonists could be evaluated as inhibitors of tumor cell 
proliferation in human endometrial cancer therapy.

T-030
Dystroglycan Expression in Gynecologic Cancer. Reagan M Street, Regan 
N Theiler. Obstetrics and Gynecology, University of Texas Medical Branch, 
Galveston, TX, USA.
I. Objectives: We hypothesize that decreasing expression or abnormal 
dystroglycan (DG) will be noted with increasing grades of endometrial 
pathology and with more aggressive types of epithelial ovarian cancer as well 
as in choriocarcinoma.

II. Methods: Microsomal membranes were isolated from Ischikawa and 
EM33 (endometrial cancer), Ovcar (ovarian cancer), and JAR and JEG 
(choriocarcinoma) cell lines. Western blotting (WB) was performed to identify 
the presence of αDG and βDG. Comparison was made to human placenta 
which we have shown to have normal forms of both subunits. Confocal 
immunofl ourescence microscopy (IF) was performed to evaluate for the 
presence and subcellular location of DG. Cell lines were treated with estrogen, 
progesterone and MMP inhibitors, followed by quantitative Western blotting 
to determine changes in the quantity and forms of DG. Immunohistochemistry 
(IHC) of varying grades of human endometrial pathology and ovarian tumors 
was performed to assess α and βDG expression and location.
III. Results: WB identifi ed both normal and abnormal forms of βDG in the 
JAR cell line, abnormal βDG in the Ischikawa cell line, and no βDG in the 
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EM33, OVCAR and JEG cell lines. αDG was not detected in any of the cancer 
cell lines. IF studies confi rm that α and βDG are decreased and/or abnormal 
in all cancer cell lines studied. Preliminary results of IHC shows decreased 
αDG and lack of βDG in aggressive epithelial ovarian cancer and higher grade 
endometrial cancer specimens.
IV. Conclusions: DG is decreased or abnormal in the endometrial, ovarian 
and choriocarcinoma cell lines we evaluated. The amount and forms of DG 
differ among cell lines after treatment with estrogen, progesterone and MMP 
inhibitors. IHC studies are ongoing and we plan to grade the amount of DG in 
multiple ovarian and endometrial cancer specimens and statistically analyze 
the results.

T-031
Disease Severity Does Not Affect Risk for Cervical Intraepithelial Neoplasia 
(CIN) in Systemic Lupus Erythmatosus (SLE). JP Dhar,1 L Gregoire,1 W 
Lancaster,1 A Stark,3 A Schwartz,1 D Schultz,2 L Essenmacher,1 J Ager,1 L 
Chiodo,1 M Husain,1 RJ Sokol.1 1OB/GYN, Wayne State University, Detroit, 
MI, USA; 2Henry Ford Health Systems, Detroit, MI, USA; 3Geisenger Health 
Systems, Danville, PA, USA.
Purpose: CIN, is increased in SLE. We hypothesized that women with SLE who 
developed CIN would have more severe disease and more immunosuppressive 
(IMS) treatment.
Methods: Diagnoses of CIN were confi rmed from formalin fi xed blocks of 
cervical tissue from 113 women with SLE and charts reviewed for clinical data. 
In a case-control design, logistic regression (LR) was used to evaluate for any 
signifi cant differences in clinical characteristics between cases and controls. 
Two control groups were used for comparison with a 2:1 match for each to 
the cases group, the fi rst set controlled only for year of entry into our Lupus 
Clinic (unmatched controls (UC), n=226) and the second (non-overlapping) 
set matched for age, race, and year of entry into the clinic (matched controls 
(MC), n=226). The MC group was used to control for the 3 matching factors 
to allow smaller, but important effects of other factors, such as lupus severity, 
to emerge.
Results: Cases, were 75.2% African American, mean age at cervical biopsy 
of 38.5 years, with 80.5% having low grade CIN (CIN I/II). LR showed that 
the cases were 1 to 2 yrs younger (cases=32.1 yrs. vs. MC=33.4 yrs. and 
UC=34.7 yrs., respectively) at SLE diagnosis with no signifi cant differences 
between cases and either control group for any SLE factors (disease severity, 
use of IMS drugs/corticosteroids), chronic metabolic diseases (hypertension, 
diabetes), and HPV risk factors (marital status, smoking, gravidity, parity). 
Power analyses showed that at these sample sizes (two sided test, alpha=.05, 
80% power), the difference in population proportions detectable was approx. 
0.17, which is between a small and moderate difference. For both SLE severity 
and IMS medications, none of the described differences approached this 
magnitude of effect.
Conclusions: The key fi nding of this study is that worsened disease severity 
and IMS treatment do not appear to be susceptibility factors for CIN in SLE. 
Risk is increased regardless.All women with SLE should be monitored closely 
for CIN, with at least annual pap smears.

T-032
Regionalization of Gynecologic Cancer Care for African-Americans with 
Cervical Cancer: Does It Benefi t This Subset of Patients. Diana P English,1 
Kathleen F Brookfield,1 Eric D Schroeder,2 Samer Schuman,2 Leonidas 
Koniaris,3 Micheal Cheung.1 1Obstetrics and Gynecology, University of Miami/
Jackson Memorial Hospital, Miami, FL, USA; 2Gynecology Oncology, Sylvester 
Cancer Center/University of Miami, Miami, FL, USA; 3Surgical Oncology, 
Slvester Cancer Center/University of Miami, Miami, FL, USA.
Introduction: The literature describing the relationship between survival, 
hospital volume and teaching status for gynecologic malignancies has focused 
primarily on ovarian cancer. We sought to determine whether regionalization 
of cervical cancer care was associated with improved survival benefi ts for 
African-American (AA) women.
Methods: The 2007 Florida Cancer Data System (FCDS) data set was utilized 
to identify all incident cases of cervical cancer diagnosed in AA women in the 
state of Florida from 1990-2000. Overall survival rates were calculated using 
the Kaplan-Meier method for patients undergoing surgical intervention at 
high-volume centers (HVCs), intermediate volume centers (IVC), low volume 
centers (LVC), teaching facilities (TF) and non- teaching facilities (NTF).
Results: Overall, we identifi ed 1,911 cases of cervical cancer in African-
American women. 26.6% of cases treated at TFs and 16.1% of patiens treated 
at NTFs were among AA women. Overall 5-yr survival for AA women with 

cervical cancer was 54.2%. 5-yr survival for AA treated at TFs was 61.7% vs. 
49.8% at NTFs (p < 0.01).
5 YR SURVIVAL RATE FOR AFRICAN AMERICAN WOMEN BASED ON 
TREATMENT SITE
 TF NTF
5-yr SURVIVAL 61.7% 49.8%
5-yr survival for AA treated at HVC vs. IVC vs. LVC was 56.7% vs. 55.7% 
vs. 47.5% (p < 0.01).
5 YR SURVIVAL RATE FOR AFRICAN AMERICAN WOMEN BASED ON 
PATIENT VOLUME
 HVC IVC LVC
5-yr SURVIVAL 56.7% 55.7% 47.5%
Conclusion: AA women with cervical cancer demonstrated improved 5-yr 
survival when treated at TFs and HVCs.

T-033
Differences in the Outcomes after Radical Hysterectomy in Patients with 
Early (IA2 to IB1) Cervix Cancer. Patricio Bertoglia,1,2,3 Enrique Tirapegui,1 
Jesenia Acurio,2 Carlos Escudero.2 1Obstetric and Gynecology Department, 
Hospital Herminda Martin, Chillan, Chile; 2Vascular Physiology Laboratory, 
Basic Sciences Department, Universidad del Bio-Bio, Chillan, Chile; 3Faculty 
of Medicine, Universidad Católica de la Santísima Concepción, Concepción, 
Chile.
Objective: Determinate whether radical hysterectomy in patients with cervix 
cancer histologically less or equal to 3 cm of diameter improve the survival 
rate compared with FIGO IB1 stage (3.1 to 4 cm of diameter). Methods: This 
retrospective study included 51 consecutive patients with cervix cancer in early 
stages (IA2 to IB1) that were hysterectomized by the same team between 1995 
and 2008. Local Ethical Committee approved records review. Patients were 
divided in two groups: IB1a, less or equal than 3 cm (Test, n=38) or IB1b, 
between 3.1 to 4 cm (n=13) according with the histological measurement of 
tumor diameter. Results: There were not statistical differences in the age, 
surgical time, and mean follow up (5.1 and 4.5 years, respectively) among 
the groups. In the test group, uterus were smaller (p=0.02), less nodules were 
extirpated (10 vs 15; P=0.03) and weaker invasion was observed (4.8 vs 6.6 mm; 
P=0.08) compared with the IB1b group. Histologically, epidermoid carcinoma 
with queratine (58 vs 38%) and adenocarcinoma (21 vs 8%) were the most 
frequent diagnosis; whereas epidermid carcinoma without queratine was less 
frequent in the test group (13 vs 38%) compared with IB1b group. Mortality 
rate was higher in IB1b group (31 vs 3%). Thus, women in the IB1b group 
had ∼14 fold more risk to die in the fi rst 5 years after surgery compared with 
the test group (OR 14.5, 95%IC 4.2 to 49.4). Kapplan Meier analysis showed 
less survival fraction in the IB1b group (chi2 = 8.3. P= 0.004).

Conclusion: This study reinforces the general agreement about the curative 
role of hysterectomy as early as cancer diagnosis had been done. This study 
was supported by FONDECYT 1100684, Chile.

T-034
Morphological and Molecular Predictors of HPV Induced Cervical 
Intraepithelial Neoplasia (CIN) Progression. Evgeniya A Kogan, Tatiana A 
Demura, Nafi sa M Faizullina, Larisa S Ezova. Anatomic Pathology, Research 
Center of Obstetrics, Gynecology and Perinatology, Moscow, Russian 
Federation.
Background: HPV is proved to participate in CIN induction in 93% of patients. 
Questions about histogenesis and molecular predictors of CIN progression 
remain unclear.
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The goal of the study was to investigate morphological and molecular CIN 
progression predictors. Materials and methods: Surgical and biopsy material 
was used from 33 patients with HPV infection and different morphology: fl at 
condyloma (11), CIN1 (10), CIN2 (10), CIN3 (13) and microinvasive cervical 
cancer (8). Morphological analysis, chromogen in situ hybridization (CISH) 
with HPV DNA 16 and 18 and immunohistochemical analyzes was performed 
on serial paraffi n sections with antibodies to Ki-67, COX-2, p16 (ink4a). 
Results: High grade CIN was shown to lack viral DNA in basal epithelial layer, 
while p16 (INK4a) and COX-2 were preserved. Proliferation of keratinocytes 
and COX-2 accumulation in fl at condiloma was shown only in parabasal layer, 
and in CIN 1-3 it was spread to upper layers of squamous epithelium. Basal 
keratinocytes were not involved at the stages of fl at condiloma and CIN 1-3. In 
microinvasive cervical carcinoma basal keratinocytes were replaced by tumor 
cells Ki-67 and COX-2 positive. Conclusion. Obtained results demonstrate 
viral carcinogenic effect via proteins to be inducer of cell signaling pathways 
resulting in genome alterations, especially in high grade CIN when the virus 
itself is no more important. Thus, Ki-67 and COX-2 are of the essence for 
establishing the stage of disease progression. Expression of Ki-67 and COX-2 
in basal keratinocytes may be recommended as markers of microinvasion in 
diffi cult diagnostic cases.

T-035
Regulation of Lymphangiogenesis in Cervical Cancer. Shaleen K Theiler,1,3 
Deepeben Patel,1 Regan N Theiler,2 Concepcion R Diaz-Arrastia.1 1Department 
of Obstetrics and Gynecology, Baylor College of Medicine, Houston, TX, USA; 
2Department of Obstetrics and Gynecology, University of Texas Medical Branch, 
Galveston, TX, USA; 3Department of Preventive Medicine and Community 
Health, University of Texan Medical Branch, Galveston, TX, USA.
BACKGROUND
Cancer of the uterine cervix initially and primarily disseminates to the regional 
lymph nodes. However, the nature of interaction between the cancerous cells 
and the lymphatic vasculature is poorly understood. We have previously shown 
that expression of specifi c lymph angiogenic modulating factors, VEGF-C, 
VEGF-D, and VEGF-R3, within the uterine cervical cancer tissues could be 
directly correlated with pelvic lymph node metastasis. This body of work 
explores the potential interaction between carcinogenic and lymphangiogenic 
cells within the uterine cervix, resulting in lymph angiogenesis and lymphatic 
metastasis.
METHODS
VEGF-C, VEGF-R3, TIE-2, and ANG-1 expression was assessed by 
immunohistochemical methods on FFPE samples from 50 patients with 
squamous cell carcinoma (SCC) of the cervix. Clinicopathologic characteristics, 
including pelvic lymph node metastasis, have been correlated with the above 
histochemical fi ndings. Western blot analysis was used to study relative 
expression of proteolytically cleaved isoforms of VEGF-C and D in the 
cervical tissue whole protein extracts of 10 normal and 10 patients with SSC. 
To determine whether the lymph angiogenesis is induced by soluble factors 
from the cancer tissue, we have utilized the rat thoracic duct assay, culturing 
the rat lymphatic duct in the presence of cervical cancer cell lines and cervical 
tissue whole protein extracts.
RESULTS AND CONCLUSION
Here we have shown that proteolytic cleavage of VEGF-C and D varies with 
disease state, giving rise to more potent forms of the ligand in cancerous 
tissues. Further more, utilizing an in vitro model of lymphangiogenesis, we 
have shown that culturing rat thoracic duct segments in the presence of cervical 
cancer tissue whole protein extract results in a VEGF-R3 receptor dependent 
stimulation of lymphangiogenesis.

T-036
Obesity as a Risk Factor for Morbidity in Patients Undergoing Total 
Abdominal Hysterectomy. Alissa A Johnston,1 Mishka Terplan,2 Sarah M 
Temkin.2 1Department of Obstetrics and Gynecology, University of Chicago, 
Chicago, IL, USA; 2Department of Obstetrics and Gynecology, University of 
Maryland, Baltimore, MD, USA.
Objective-The purpose of this study is to determine if obesity impacts 
perioperative outcomes in patients undergoing abdominal hysterectomy.
Methods-A single institution retrospective chart review was performed on 
women undergoing abdominal hysterectomies from 12/05-12/08. The exposure 
was Body Mass Index (BMI) categorized as normal (less than 25), overweight 
(greater than 25), Obesity Class I (greater than 30), Class II (greater than 35) 
and Class III or Morbid Obesity (greater than 40). Outcomes evaluated included 
length of surgery, blood loss, intraoperative and postoperative complications, 

and length of hospitalization. Demographic and surgical outcomes were 
compared with Chi-squared and t-tests. Confounding was assessed via a 
backwards elimination method. Logistic regression models were built and 
reported as Odds Ratios (OR) with 95% confi dence intervals.
Results-352 patients underwent abdominal hysterectomies, with 67 categorized 
as obese and 45 as morbidly obese. Increasing BMI was associated with race, 
fi broids, diabetes, hypertension and American Society of Anesthesiologists 
(ASA) class. Morbid obesity was associated with longer hospital stays and 
greater blood loss. Patients with postoperative complications had a greater BMI 
than those without complications (33.4% vs. 30.5%, p=0.009). Multivariate 
analysis controlled for race, diagnosis, hypertension, and diabetes. Morbidly 
obese women were more likely to have any complication (Adjusted OR 2.26 
[1.02, 4.88]) and postoperative complications (Adjusted OR 3.16 [1.38.7.25]) 
compared to women with BMI less than 40.
Perioperative Complications
 Number of Patients (N) BMI (mean) P-value
Intraoperative Injury 336   
No 316 31.2 0.342
Yes 20 29.4  
Postoperative 
Complication 336   
No 267 30.5 0.009
Yes 69 33.4  
Any complication 336   
No 257 30.5 0.022
Yes 79 33.0  
Conclusion-In patients undergoing hysterectomy, increased BMI was 
associated with African American race, diagnosis of fi broids, hypertension 
and diabetes. Morbid obesity was associated with increased complications, 
specifi cally postoperative complications.

T-037
Evaluation of Estrogenic Activity of Methanolic Extract of Pomegranate 
(Punica granatum L.) Peels. Wilawan Promprom,1 Wanwisa Lijuan,2 
Atthayana Suwannachat,2 Catthareeya Thanamool,2 Apaporn Leemanan,2 
Pakanit Kupittayanant,3 Sajeera Kupittayanant.2 1Department of Biology, 
Mahasarakham University, Kantharawichai, Mahasarakham, Thailand; 
2School of Physiology, Suranaree University of Technology, Muang, Nakhon 
Ratchasima, Thailand; 3School of Animal Production Technology, Suranaree 
University of Technology, Muang, Nakhon Ratchasima, Thailand.
The estrogenic activity of pomegranate (Punica granatum L., Punicaceae) juice 
is known, and it is widely advertised as a phytoestrogen useful in alleviating 
climacteric complaints and other postmenopausal disorders. Knowledge of 
effects of administration of other parts of pomegranate (e.g., peels) in laboratory 
animals is scarce, and effects in the vagina, uterus and mammary gland after 
administration have not been studied.
We administered two doses of methanolic extract of pomegranate peels 
[mean daily uptake 100 (low) or 1000 mg/kg (high) body weight (bw)] orally 
over a period of 2 months to ovariectomized (ovx) rats and compared the 
effects with a treatment with two doses of 17β-estradiol [E2; 0.17(low) or 0.7 
mg/kg bw (high)]. Vaginae, uteri, and mammary glands were investigated 
histologically.
In rats treated with either of the E2 doses or the high dose of pomegranate, we 
found increases in uterine weight, and histologic analysis showed estrogen-
induced features in the uteri. In vaginae, either the E2 doses or pomegranate 
high induced hyperplastic epithelium compared with the atrophic controls. In 
the mammary glands, E2 (either dose) or pomegranate (either dose) increased 
proliferation of mammary alveoli. Serum levels of luteinizing hormone were 
decreased by E2 (both doses) but not by pomegranate peels.
In summary, E2 and pomegranate peels share many effects on the studied organs 
but not the hypothalamo/pituitary feedback mechanism.

T-038
Evaluation of Estrogenic Activity of Alcoholic Extract of Crape Ginger 
(Costus speciosus (Koen.) Smith.) Rhizomes. Wanwisa Lijuan,1 Wilawan 
Promprom,2 Atthayana Suwannachat,1 Catthareeya Thanamool,1 Apaporn 
Leemanan,1 Sajeera Kupittayanant,1 Pakanit Kupittayanant.3 1School of 
Physiology, Suranaree University of Technology, Muang, Nakhon Ratchasima, 
Thailand; 2Department of Biology, Mahasarakham University, Kantharawichai, 
Mahasarakham, Thailand; 3School of Animal Production Technology, Suranaree 
University of Technology, Muang, Nakhon Ratchasima, Thailand.
The rhizomes of crape ginger (Costus speciosus (Koen.) Smith., Costaceae) 
is an important Ayurvedic as well as Unani drug. It is present in several 
drug formulations used in the treatment of gynecological conditions and 
disorders.



 Poster Session: Contraception (Thursday, 3/17/2011, 10:00 AM - 12:00 PM)

Scientifi c Abstracts Reproductive Sciences Vol. 18, No. 4 (Supplement), March  2011 83A

In this study, we conducted a comparative study of estrogenic activity of 
alcoholic extract of crape ginger with 17a-ethynylestradiol in bilaterally 
ovariectomized young Wistar rats. Bilaterally ovariectomized Wista rats were 
divided into four groups (n=7) receiving different treatments, consisting of 
vehicle (10% v/v Tween 80), ethanolic extract of rhizomes of crape ginger 
at two different doses (i.e., 500, 1000 mg/kg body weight) and standard drug 
17a-ethynylestradiol at a dose of 0.02 mg/kg body weight. All these were 
administered orally daily for 8 weeks. Estrogenic activity was assessed by 
taking percentage vaginal cornifi cation and uterine wet weight as parameters 
of assessment.
Alcoholic extract of crape ginger showed a signifi cant increase in percentage 
vaginal cornification and uterine wet weight (P<0.05) compared to the 
control.
We suggest that crape ginger rhizome extract may be used to regulate 
the menstrual cycle, enhance fertility and as either abortifacients or anti 
abortifacients.

T-039
Placental mRNA in the Maternal Plasma as a Predictor of an Ectopic 
Pregnancy. Peter Takacs,1 Sindy Jaramillo,1 Ram Datar,2 Anthony Williams,2 
Joseph Olczyk,2 Kurt Barnhart.3 1OBGYN, U of Miami, Miami, FL, USA; 
2OBGYN, U of Pennsylvania, Philadelphia, PA, USA.
Background: The development of a blood test to diagnose an ectopic pregnancy 
(EP) with high accuracy would be of great clinical signifi cance.
Maternal blood is in direct contact with syncytiotrophoblasts (ST) during 
pregnancy and ST constantly undergoes apoptosis and release of microparticles 
containing RNA and DNA. Similarly invasive extravillous trophoblasts (EVTB), 
undergo apoptosis, and may enter the maternal circulation. It is possible that 
the cellular environment encountered by EVTB in an ectopic pregnancy differs 
from the normal placenta in that there is no decidua. Moreover, the EVTB in 
an ectopic pregnancy may have altered cell to cell interaction at the maternal-
fetal interface. These changes may infl uence the rate of placental RNA enters 
the maternal circulation.
Objective: To measure and compare the placental mRNA in the maternal 
circulation from women with IUP or EP.
Methods: IRB approval was obtained and plasma was collected from early 
pregnant patients at risk for EP. mRNA was isolated from the maternal plasma 
and quantitative RT-PCR was performed to measure mRNA for hCG and 
hPL. GAPDH mRNA expression was used as an internal control. ELISA was 
performed to measure hCG protein.
Results: Twelve women with EP and 13 women with IUP were enrolled.
mRNA for hPL could not be detected in 10 out of 12 women with EP and only 
1 out of 13 with a IUP (specifi city 92%, sensitivity 83%, PPV 91%, NPV 86%). 
Patients with an EP were 6 times more likely to have non detectable level of 
hPL mRNA (RR=6.36, 95%CI 1.7-23.2, P<0.01).
mRNA for hCG could not be detected in 11 out of 12 women with an EP and 3 
out of 13 with a normal IUP (specifi city 77%, sensitivity 92%, PPV 78%, NPV 
91%). Patients with an EP were 8 times more likely to have non detectable 
level of hCG mRNA (RR=8.64, 95%CI 1.3-57.1, P<0.01).
mRNA copy numbers both for hPL and hCG (normalized by GAPDH) were 
signifi cantly lower in the EP group compared to the IUP group. There was 
a signifi cant positive correlation between hCG protein and mRNA in those 
women with a detectable mRNA for hCG in the IUP group but not in the EP 
group.
Conclusion: Placental mRNA in the maternal circulation is present in 
significantly lower copies from women with an EP compared to IUP. 
Measurement of placental mRNA in the maternal circulation may help to 
distinguish between IUP and EP.
Support: NIH R01-HD036455

T-040
Differential Effects of Etonogestrel vs Medroxyprogesterone Acetate 
Treatment in Non-Oopherectomized Guinea Pigs. Graciela Krikun, Carmen 
J Booth, Lynn Buchwalder, Frederick Schatz, Charles J Lockwood. Ob/Gyn 
and Rep. Sci., Yale University, SOM, New Haven, CT, USA.
Introduction: The endometria of long term progestin only contraceptive 
(LTPOC)- treated women display abnormally enlarged, fragile blood vessels, 
decreased endometrial blood fl ow, and oxidative stress all of which results 
in abnormal endometrial bleeding. Recent studies from our lab assessed the 
suitability of the guinea pig (GP) as a model for evaluating the uterine effects 
of LTPOC administration. In the present study, we compare the effects of 
etonogestrel (Eto), medroxyprogesterone acetate (MPA) and vehicle control 

on GP endometria without prior oopherectomy to more precisely mimic women 
treated with LTPOC.
Methods: GPs were implanted transdermally with 49 day releasing pellets 
containing MPA (n=5), Eto (n=5), or a Sham pellet (n=5). At the end of the 
experimental period, the uteri were removed and histological assessment 
carried out by one of the authors (CJB). Immunohistochemistry (IHC) with 
von Willebrand factor (VWF) was carried out to assess the vessel quantity 
and morphology.
Results: The control sections show normal endometrium, with typical 
endometrial gland number and morphology. IHC demonstrated scattered 
blood vessels within the functionalis. By contrast GP endometria treated with 
Eto displayed marked increase in luminal mucous and multifocal hyperemia 
observed at necropsy. Histopathology displayed multifocal areas of hemorrhage 
and edema subjacent to the endometrial epithelium of the endometrium admixed 
with marked glandular hyperplasia and occasional superfi cial endometrial cysts. 
IHC demonstrated increased blood vessels throughout both the endometrium 
and myometrium.
The effects of MPA treatment were distinct from those treated with Eto with 
no microscopic hemorrhages and minimal edema. Some animals had distended 
lumens but none to the degree of those treated with Eto. However, all MPA 
treated uteri had endometrial hyperplasia of the functionalis. IHC demonstrated 
that the functionalis also had increased blood vessels. Unlike those in the Eto 
group, no loss of glands were observed in the basalis and there were no apparent 
increases in myometrial blood vessels.
Conclusions: Non-oopherectomized GPs are an excellent model to study the 
effect of LTPOC since GPs cycle and they develop a hemochorial placenta 
like humans. Additionally, the results are well correlated to fi ndings in LTPOC 
treated women.

T-041
Sex Hormone Binding Globulin as a Marker for the Thrombotic Risk 
of Hormonal Contraceptives. Marjolein Raps,1 Frans Helmerhorst,2 Bart 
Ballieux,3 Kathrin FLeischer,4 Stella Thomassen,5 Jan Rosing,6 Frits Rosendaal,7 
Huib van Vliet.8 1Gynaecology, Leiden University Medical Centre, Netherlands; 
2Gynaecology, Leiden University Medical Centre, Netherlands; 3CLinical 
Chemistry, Leiden University Medical Centre, Netherlands; 4Gynaecology, 
Leiden University Medical Centre, Netherlands; 5Haematology, Academic 
Medical Centre Maastricht; 6Haematology, Academic Medical Centre 
Maastricht, Netherlands; 7Clinical Epidemiology, Leiden University Medical 
Centre, Netherlands; 8Gynaecology, Leiden University Medical Centre, 
Netherlands.
Background It takes years to identify the risk of venous thrombosis after 
introduction of a new combined hormonal contraceptive (CHC) with hard 
clinical data. The resistance to Activated Protein C (nAPCsr) is a validated test 
for determining the thrombogenicity of a CHC. The rapidly measurement of sex 
hormone binding globulin (SHBG) in users of CHCs can be used as a surrogate 
marker to estimate the risk of venous thrombosis. Objective To determine 
whether SHBG is an adequate surrogate marker for venous thrombosis by 
a comparison to the standard test (nAPCsr) and the reported risk according 
to recent literature. Methods We conducted an observational study with 322 
users of different CHCs and measured nAPCsr and SHBG-levels. Results 
Users of “high-risk” CHCs, i.e. cyproterone acetate, drospirenone, desogestrel, 
gestodene and the transdermal patch, had higher SHBG-levels than users of low-
risk CHCs, i.e. levonorgestrel. Cyproterone acetate and drospirenone combined 
with ethinyl-estradiol had the highest SHBG-levels, together a mean difference 
of 219,91 (95% CI 177.67 to 262.15) compared to levonorgestrel-containing 
CHCs. SHBG-levels were positively associated with nAPCsr. The measured 
SHBG-levels correlate with the known risk of venous thrombosis according 
to recent literature. Conclusion SHBG is an adequate marker to estimate 
the thrombotic safety of a preparation: it showed a positive association with 
nAPCsr and the risk as reported by recent literature. We advocate that before 
a new hormonal contraceptive is marketed, the effect on SHBG-levels has to 
be determined to estimate the thrombotic risk.

T-042
Evaluation of Progesterone Receptor (PR)-Mediated Antiestrogenic Effects 
of Nomegestrol Acetate (NOMAC) on Vaginal Epithelial Cornifi cation and 
Estrogen Receptors (ERs). Harry van Diepen. Women’s Health, MSD, 5340 
BH Oss, Netherlands.
Objective: The aim of these 2 studies was to evaluate the dose-dependent 
effects of NOMAC on vaginal epithelial cornifi cation and ER concentration 
in estrogen-treated ovariectomized (OVX) rats.
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Methods: In study 1, 5 identical experiments were combined to evaluate the 
PR-mediated antiestrogenic effects of NOMAC. Three weeks post-ovariectomy, 
Sprague-Dawley (OFA-IOPS) rats (weighing 90–100 g) were treated with 
vehicle or a subcutaneous dose (5 µg/rat) of 17ß-estradiol (E2). Cohort 1 (n = 
47) received oral vehicle (control; no progestogen), cohort 2 (n = 178; 14 to 
35 rats per dose) received oral NOMAC (0.3–9.0 mg/rat), and cohort 3 (n = 
84; 7 to 14 rats per dose) received oral medroxyprogesterone acetate (MPA; 
0.01–9.0 mg/rat). Immediately after receiving E2, the rats received a dose of 
progestogen (or vehicle) in the morning (8 AM) and afternoon (4 PM). The 
percentage of rats in each group with positive vaginal smears at 56 and 72 h 
after treatment with E2 (indicating epithelial cornifi cation) was determined 
as well as the median progestogenic dose that reduced cornifi cation by 50% 
relative to the control (ID50). In study 2, progestogen-induced downregulation 
of ER was studied in OVX rats (n = 5–8 animals per dosage group) that received 
intraperitoneal injections of vehicle, progesterone (0.1, 0.25, and 0.95 mg/rat), 
NOMAC (0.1, 0.25, and 0.95 mg/rat), or MPA (0.1, 0.25, and 0.95 mg/rat), 
followed by 2 doses of E2 (5 µg/rat/dose). Progestogenic activity was assessed 
by determining ER values of nuclear cell fractions originating from cytosol in 
the uterus. ER values were calculated by exchange assay ([3H]-E2; saturation 
concentration = 30 nmol/L).
Results: In the fi rst study, epithelial cornifi cation occurred in 76.6% (36/47 in 
estrus) of control rats (E2 only). NOMAC and MPA produced dose-dependent 
inhibition of epithelial cornifi cation. The ID50 values for NOMAC and 
MPA were determined to be 0.45 and 0.092 mg/rat, respectively. In study 2, 
E2 alone increased ER quantity by 3-fold. Inhibition of E2-stimulated ER 
synthesis by progestogens was dose-dependent. Although NOMAC, MPA, 
and progesterone signifi cantly inhibited E2-stimulated ER synthesis, weight-
equivalent doses of NOMAC were more active than progesterone or MPA in 
downregulating ER.
Conclusion: These studies demonstrated that NOMAC was associated with 
dose-dependent prevention of E2-induced vaginal cornifi cation (potentially by 
downregulation of ER) in OVX rats.

T-043
Effect of Nomegestrol Acetate (NOMAC) on Pituitary-Adrenal Inhibition 
in Ovariectomized Rats. Harry van Diepen. Women’s Health, MSD, 5340 BH 
Oss, Netherlands.
Objective: To assess the effects of NOMAC on the pituitary-adrenal axis in 
ovariectomized (OVX) rats.
Methods: Ten days post-ovariectomy, Sprague-Dawley (OFA-IOPS) rats (aged 
30 days at the beginning of the study) received oral vehicle (no progestogen), 
progesterone, NOMAC, or medroxyprogesterone acetate (MPA) for 14 days. 
A fi fth, non-OVX group was also given oral vehicle. On day 15, all rats were 
sacrifi ced; in 5 rats/group, plasma cortisol was determined. Adrenal glands 
were removed and weighed in all rats. The adrenal glands from 5 rats/group 
were used for histopathology.
Results: The results are shown below in the Table. Ovariectomy induced 
statistically signifi cant increases in the weight of the adrenals. MPA and 
progesterone decreased the weight of adrenal glands; adrenal weight was 
inversely proportional to MPA dose. Although NOMAC caused modest 
increases in adrenal weight, this response was not dose-dependent.
Effect of progesterone, NOMAC, and MPA on adrenal cortex weight
Treatment Dose (mg/rat/day) Rats (n) Adrenal weight (mg)
Control (No OVX) - 16 46.59 ± 1.51*
Control (OVX) - 28 53.32 ± 1.63
Progesterone (OVX) 10 10 39.98 ± 2.15*
NOMAC (OVX) 0.3 10 58.38 ± 3.53
NOMAC (OVX) 1 19 60.28 ± 1.89*
NOMAC (OVX) 3 9 59.43 ± 2.03*
MPA (OVX) 0.1 8 47.28 ± 2.66*
MPA (OVX) 0.3 10 37.35 ± 1.77*
MPA (OVX) 1 8 27.58 ± 1.15*
MPA (OVX) 3 8 20.86 ± 1.14*
Adrenal weight is shown as the mean ± the standard error of the mean; * P < 0.05 
versus OVX control. 

Histopathology of the adrenal glands revealed ovariectomy induced hypertrophy 
(with some lipid accumulation), and MPA treatment induced morphological 
and histochemical changes associated with inhibition of adrenocorticotropic 
hormone (ACTH) secretion. NOMAC caused adrenal hypertrophy and 
decreased lipids in the adrenal cortex, suggesting that NOMAC stimulated 
ACTH secretion. Ovariectomy did not affect plasma cortisol. Although no 
statistically signifi cant changes from OVX control in plasma cortisol were 
observed between groups, NOMAC tended to increase levels of plasma cortisol; 
MPA generally decreased plasma cortisol.

Conclusion: NOMAC administration to OVX rats resulted in modest, albeit 
signifi cant, increases in adrenal weight and non-signifi cant increases in plasma 
cortisol. This study indicates that NOMAC does not inhibit the pituitary-adrenal 
axis and does not possess intrinsic anti-infl ammatory activity.

T-044
Anti-Infl ammatory Effect of Nomegestrol Acetate (NOMAC) in Male Rats. 
Harry van Diepen. Women’s Health, MSD, 5340 BH Oss, Netherlands.
Objective: Determine the effect of the progestogen NOMAC on cotton/wool-
stimulated infl ammatory responses in rats.
Methods: Sprague-Dawley male rats (80–100 g) received (1) once-daily oral 
doses of vehicle (negative control); (2) NOMAC; or (3) medroxyprogesterone 
acetate (MPA), which was used as a comparator progestogen, for 10 days 
at concentrations of 2.5, 5, or 10 mg/kg (n = 8 rats/dosage group). On days 
7–10, a fourth cohort of rats received twice-daily, fi xed oral doses of the 
glucocorticoid hydrocortisone (HC; 10 or 80 mg/kg; n = 8 rats/dosage group). 
On day 7, a cotton/wool pellet was implanted subcutaneously (placed to 
induce an infl ammatory response). On day 10, rats were sacrifi ced, and the 
thymus and adrenal glands were removed and weighed; granulomas (which 
had formed around the pellets) were also removed, dried, and weighed. In 1 
rat/group, implantation zones around the pellet, thymus, and adrenals were 
removed, placed in Bouin’s fi xative (48 h), processed, and examined by 
histopathology.
Results: The effects of HC, NOMAC, and MPA on the weights of the adrenal 
glands, thymus, and granulomas are shown below:
Treatment Dose Adrenal Thymus Granuloma
Negative control - 38.8 ± 1.4 607 ± 34 29.7 ± 1.5
HC 10 28.6 ± 1.1* 355 ± 42* 24.6 ± 1.4*
HC 80 25.0 ± 0.9* 139 ± 15* 22.0 ± 1.4*
NOMAC 2.5 36.2 ± 2.1 614 ± 43 23.3 ± 1.4*
NOMAC 5 35.8 ± 1.7 586 ± 28 27.1 ± 2.5
NOMAC 10 36.7 ± 1.0 576 ± 46 26.4 ± 1.6
MPA 2.5 32.4 ± 1.0* 636 ± 25 25.4 ± 1.7
MPA 5 30.4 ± 1.5* 624 ± 42 25.8 ± 2.1
MPA 10 24.2 ± 1.4* 512 ± 20* 24.6 ± 1.9*
Dose is expressed as mg/kg. Sample weights (mg) are shown as the mean ± SEM. * P < 
0.05 vs. negative control. 

Statistically signifi cant, dose-dependent decreases in adrenal (the result of 
a negative pituitary feedback mechanism), thymus, and granuloma weights 
versus the negative control were observed in rats who received HC. MPA 
reduced adrenal weight versus the negative control at all dosage levels; the 
highest dose of MPA caused reductions in thymus and granuloma weights. 
Unlike HC-treated rats, NOMAC did not induce statistically signifi cant weight 
changes to the adrenal glands, thymus, or granuloma (except at the lowest dose, 
in which histopathology did not reveal signs of anti-infl ammatory activity or 
adrenal atrophy). In rats treated with NOMAC, dose-dependent inhibition of 
infl ammation was not observed.
Conclusion: Using this model, NOMAC has no direct anti-infl ammatory or 
apparent glucocorticoid activity in rats.

T-045
Maternal Early-Pregnancy Adiposity and Lower Genital Tract 
Infl ammation. Lisa M Bodnar,1 Jill C Diesel,1 Jia-Yuh Chen,1 Hyagriv N 
Simhan.2 1Department of Epidemiology, University of Pittsburgh Graduate 
School of Public Health, Pittsburgh, PA, USA; 2Division of Maternal-Fetal 
Medicine, Department of Obstetrics, Gynecology, and Reproductive Sciences, 
University of Pittsburgh School of Medicine, Pittsburgh, PA.
Maternal nutritional status has been linked with preterm birth, but few 
investigators have explored mechanisms underlying such associations. We 
have previously shown that infl ammation in the lower genital tract in early 
pregnancy is associated with subsequent spontaneous preterm birth. Therefore, 
our objective was to study the relation between measures of maternal adiposity 
and lower genital tract infl ammation in the fi rst trimester of pregnancy. We used 
data from 278 pregnant women enrolled at <13 weeks in the Study of Nutrition 
and Pregnancy in Pittsburgh, PA. We assessed enrollment waist circumference 
and waist-to-hip ratio (measures of abdominal adiposity), triceps and biceps 
skinfold thicknesses (measures of subcutaneous adiposity), and prepregnancy 
body mass index (BMI, general adiposity). Cervical cytokine concentrations at 
enrollment were assayed, and factor analysis identifi ed two primary cytokine 
factor patterns: Factor 1 (PRO, proinflammatory / immunomodulatory 
factor), which loaded highly on interleukin (IL)-1beta, IL-6, IL-8, monocyte 
chemotactic protein-1, and IL-10, and Factor 2 (ANTI, anti-infl ammatory 
factor), which loaded heavily on IL-4, IL-10, and IL-13. Women were classifi ed 
as having high PRO and high ANTI scores if their scores were in the upper 
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third of the distribution. Multivariable logistic regression models were used 
to study the association between measures of adiposity and the odds of high 
PRO and ANTI scores, independent of race, age, parity, education, marital 
status, employment, smoking and presence of sexually transmitted infections. 
After adjustment for confounders, a 5-cm increase in fi rst-trimester waist 
circumference was positively associated with elevated PRO scores (AOR (95% 
CI): 1.09 (1.01, 1.19)) and elevated ANTI factor scores (1.09 (1.01, 1.18)). 
A positive relation was also observed between fi rst-trimester waist-to-hip 
ratio and the odds of high PRO factor scores (2.5 (1.3, 4.8)). No signifi cant 
association was observed between prepregnancy BMI, biceps or triceps skinfold 
thicknesses and factor scores. These data suggest that abdominal adiposity in 
the fi rst trimester may alter cervical immune milieu, potentially predisposing 
women to subsequent preterm birth.

T-046
Race, Uterine Volume and Incident Hysterectomy: The CARDIA Women’s 
Study. Meaghan Bowling,1 Melissa Wellons,1 Wright Bates,1 Julie Bower,2 Pam 
Schreiner,3 Cora Lewis,4 David Siscovick.5 1Division of REI, Univ. of Alabama, 
Birmingham (UAB); 2Dept. of Epidemiology, Johns Hopkins; 3School of Public 
Health, Univ. of Minn.; 4Dept. of Medicine, UAB; 5Dept. of Medicine, Univ. 
of Washington.
Objective: Black women have larger uteri and higher rates of hysterectomy than 
White women. Yet, previous studies have not shown that uterine size explains 
the racial difference in hysterectomy rates. These studies were limited to clinical 
populations; therefore we investigated the relationship between uterine volume 
(UV) and incident hysterectomy in a population-based sample.
Design: Prospective cohort study at 4 centers (Birmingham, AL; Chicago, IL; 
Minneapolis, MN; Oakland, CA): the Coronary Artery Risk Development in 
Young Adults (CARDIA) study and CARDIA Women’s Study (CWS).
Materials and Methods: We identifi ed 939 CWS participants, aged 34-49 
years, who denied hysterectomy and had a uterus confi rmed by transvaginal 
ultrasound (TVUS). UV was calculated from TVUS dimensions. Primary 
outcome was self-reported hysterectomy 4 yrs later. We used logistic regression 
to assess the association between UV (≥90th percentile [UV=183cc] vs. <90th) 
and incident hysterectomy. Covariates included age, race, smoking, BMI, 
center, menstrual pattern, income, and education. Effect modifi cation by race 
was examined with UV as a continuous variable.
Results: Women with UV≥183cc (n=93) vs. <183cc (n=846) had more incident 
hysterectomy (12.9% vs. 3.4%, p<0.001). Black women (n=449) had larger 
mean UV compared to Whites (n=490) and more incident hysterectomy (113cc 
± 97cc vs. 86cc ± 64cc, p<0.001; 6.0% vs. 2.9%, p=0.02). Race modifi ed the 
relationship between UV and incident hysterectomy (p for interaction 0.02). 
In women with UV ≥183cc, Black women had less incident hysterectomy 
[11.3% (8/71) vs. 18.2% (4/22); OR 0.57 (95%CI 0.15-2.11)]. In women with 
UV<183cc, Black women had more incident hysterectomy [5.0% (19/378) 
vs. 2.1% (10/468); OR 2.42, 95%CI 1.13–5.28; c-stat 0.61]. This OR was 
attenuated when adjusted for covariates (OR 1.8, 95%CI 0.70-4.7; c-stat 0.75) 
in the sample with complete data (n=678).
Conclusions: Our fi ndings demonstrate that large UV is a signifi cant predictor 
of hysterectomy in both Black and White women. However, in women 
with lower uterine volumes, Black women are twice as likely to undergo 
hysterectomy. Further investigation is needed to determine reasons for the 
increased rate of hysterectomy in this subset of women.

T-047
Factors Associated with Abnormal Birthweight among Full-Term Infants. 
Deborah Da Costa,1 Kierla Ireland,1 Hailey Banack,1 Nancy Verreault,1 
Maria Dritsa,1 Samir Khalife.2 1Department of Clinical Epidemiology, 
McGill University Health Centr, QC, Canada; 2Department of Obstetrics & 
Gynecology, McGill University Health Centre.
Objectives: The objective of this study was to examine the infl uence of 
sociodemographic, medical and psychosocial variables assessed during 
pregnancy on birthweight among full-term infants.
Methods: Two hundred eighty-two pregnant women (n=282) (mean age = 
32.3, SD = 4.4) in their third trimester of pregnancy completed questionnaires 
measuring: depression, trait-anxiety, social support, life events, sleep, vitality 
and fear of childbirth. Demographic variables (i.e. age, parity, education, 
income), lifestyle (i.e. smoking and alcohol) and complications in the current 
pregnancy or in previous deliveries were also collected. T-tests and chi square 
statistics were used to test for associations between demographic, medical, and 
psychosocial variables with birtweight group.

Results: Of the 282 Canadian pregnant women included in this study, 4.6% 
(n=13) were born low birthweight (<2500 grams), 82.27% (n=232) in the 
normal birthweight range (between 2500-4000 grams) and 12.8% (n=36) were 
high birthweight (>4000 grams). Women with babies with higher birthweight 
were signifi cantly more likely to have an episiotomy (p=0.018). Compared 
to women delivering normal weight infants, women who delivered low full-
term birthweight infants were signifi cantly younger (p=0.036 ), had a lower 
household income (0.042), lower vitality during pregnancy (p=0.042), higher 
prenatal depressed mood ( p=0.34), higher trait anxiety (p=0.018) and greater 
fear of childbirth post delivery (p=0.003).
Conclusions: Demographic and specifi c psychosocial variables assessed during 
the third trimester of pregnancy were associated with birthweight. Modifi able 
variables including fatigue, depressed mood, and anxiety should be targeted 
during pregnancy in order to improve infant outcomes and decrease subsequent 
fear of childbirth.

T-048
Prenatal Stress and Asthma in the Offspring: A Swedish Population 
Based Study. Ali S Khashan,1 Susanne Wicks,2 Christina Dalman,2 Tine 
B Henriksen,3 Jiong Li,4 Preben B Mortensen,5 Louise C Kenny.1 1Anu 
Research Centre, University College Cork, Cork, Ireland; 2Division of Public 
Health Epidemiology, Karolinska Institute, Stockholm, Sweden; 3Perinatal 
Epidemiology Research Unit, Aarhus University Hospital, Aarhus, Denmark; 
4The Danish Epidemiology Science Centre, University of Aarhus, Aarhus, 
Denmark; 5National Centre for Register-Based Research, University of Aarhus, 
Aarhus, Denmark.
Background: Prenatal maternal anxiety has been linked to higher risk of 
asthma in the offspring1. The aim of this study was to examine the effect of a 
standardized and objective measure of stress during or before pregnancy, on 
the risk of hospitalization for asthma (primary outcome) and rhinitis, eczema 
and COPD (secondary outcome) in the offspring, using a very large cohort. 
Methods: In a population based cohort of 3.2 million births in Sweden between 
1973 and 2004, mothers were considered exposed if their spouse or a child died 
up to 6 months before pregnancy or during pregnancy. Offspring were followed 
up from birth until their death, migration, onset of asthma or 31 December 2006; 
hospital admissions were identifi ed by linkage of several national Swedish 
registers. Log-linear Poisson regression was used for data analysis. Results: 
Overall, the risk of asthma was increased in relation to prenatal exposure to 
bereavement in any exposure period (adjusted RR 1.19 [95% CI 1.02-1.38]). 
The risk was higher when the exposure period was restricted to pregnancy 
only (adjusted RR 1.39 [95% CI 1.03-1.88]). Furthermore, the risk of asthma 
was increased in relation to death of spouse during pregnancy (adjusted RR 
1.56 [95% CI 1.08-2.27]) and death of a child in the fi rst or second trimesters 
(RR=1.52; [95% CI: 0.82-2.83]). Overall, the results were similar for the 
primary and secondary outcomes. Conclusions: These fi ndings suggest that 
prenatal exposure to bereavement increases the risk of hospitalization for asthma 
in the offspring. Fetal programming may be a plausible explanation for the 
association between prenatal bereavement and offspring asthma. Accumulating 
evidence suggests that prenatal environmental factors such as stress and anxiety 
may, independent of genetic susceptibility, affect fetal development including 
immune development2. These fi ndings are important for shaping hypotheses 
to be tested in future studies.
References
1-Cookson et al., Allergy Clin Immunol 2009;123:847-53.2-Wright B., Paediatr 
Perinat Epidemiol 2007;21

T-049
Are There Racial Differences in Obstetric Outcomes in the Setting of 
a Macrosomic Infant. Joel D Larma, Cynthia Shellhaas. Obstetrics & 
Gynecology, Division of Maternal Fetal Medicine, The Ohio State University, 
Columbus, OH, USA.
OBJECTIVE:
The morbidity and mortality of macrosomic infants is signifi cantly increased 
relative to non-macrosomic infants. The objective is to assess racial disparities 
in obstetric outcomes in the setting of macrosomia.
STUDY DESIGN:
NHANES links national birth certifi cate data with the health and nutrition status 
of citizens. The NHANES database was utilized for this analysis. Macrosomia 
was defi ned as a birthweight of 4000 grams or greater. Variables were compared 
between non-Hispanic whites and non-Hispanic blacks. Continuous variables 
were collapsed into categorical variables. Categorical variables were initially 
compared using the chi-square test or Fisher’s exact test when appropriate. A 
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p value of < 0.05 was considered statistically signifi cant. A multiple logistic 
regression analysis was performed adjusting for variables found to be signifi cant 
in univariate analysis. All analyses were performed using STATA 11.0.
RESULTS:
Macrosomic births accounted for 11.8% of all deliveries in non-Hispanic whites 
and for 5.4% of all deliveries in non-Hispanic blacks (p < 0.001). Compared 
to non-Hispanic whites who delivered a macrosomic infant, the adjusted odds 
ratio (aOR) for vaginal birth was 1.25 (0.63, 2.48) and the aOR for primary 
C/S was 1.1 (0.49, 2.55) in blacks. The aOR for CPD was 0.28 (95% CI 0.04, 
2.19) and for prolonged labor was 0.82 (95% CI 0.3, 2.2). Non-Hispanic blacks 
were signifi cantly more likely to have a precipitous labor (aOR 6.83 with 95% 
CI 1.33, 34.98) and fetal distress (aOR 6.04, 95% CI 1.48, 24.59) in the setting 
of a macrosomic infant.
TABLE 1  
VARIABLE aOR (95% CI)
Vaginal Birth (*Refernt to Non-Hispanic Whites) 1.25 (0.63, 2.48)
Primary C/S* 1.11 (0.49, 2.55)
Forceps Delivery* 0.73 (0.16, 3.26)
Vacuum Delivery* 1.15 (0.25, 5.37)
CPD* 0.28 (0.04, 2.19)
Prolonged Labor* 0.82 (0.3, 2.2)
Precipitous Labor* 6.83 (1.33, 34.98)
Induction of Labor* 0.82 (0.3, 2.2)
Stimulation of Labor* 0.16 (0.02, 1.18)
Breech presentation* 4.07 (0.94, 17.68)
Fetal Distress* 6.04 (1.48, 24.59)
CONCLUSION:
Non-Hispanic blacks are not more likely to have CPD, prolonged labor or 
a cesarean section in the setting of macrosomia. Non-Hispanic blacks are 
signifi cantly more likely to have a precipitous labor and fetal distress in the 
setting of macrosomia.

T-050
Hospitalization for Gynaecological Causes in Immigrant Women in 
Northern Italy. Marta Oldrati, Cristina Fumarola, Anna Maria Marconi. 
Obstetrics and Gynecology, San Paolo Medical School, University of Milano, 
Milano, Italy.
Objective: to analyze the main causes for hospitalization in immigrant women 
in a Northern Italian region to clarify whether the “healthy immigrant effect” is 
applicable to immigrant women or their lower access rate to the health service 
is due to a lack of knowledge about the health care system.
Study design: We analyzed the electronic medical records related to 
hospitalization for gynecological pathology of Italian and immigrant women 
in Lombardia in the period 2007-2009.
Table 1: Hospitalization rates for gynaecological pathology in Italian and immigrant 
women compared with the population living in Lombardia
 Italians % Immigrants %
2007 70.435 1.54 5.562 1.61
2008 69.435 1.51 5.831 1.5
2009 69.623 1.52 6.435 1.48
Total 209.493  17.828  
Results: In Immigrants, the hospitalization rate for gynecologic malignancies 
is signifi cantly higher than in Italian women.
Table 2: Hospitalization for gynecologic malignancies
 Italians % Immigrants % p value
Cervical malignant tumour 2.319 0.02 300 0.03 < 0.001
Uterine malignant tumour 6.117 0.04 199 0.02 < 0.001
Ovary malignant tumour 4.921 0.04 191 0.02 < 0.001
Cervical carcinomi in situ 3.335 0.02 514 0.04 < 0.001
Low hospitalization rate were found for the cervical cancer both in Italian and 
immigrant young (up to 25 years) women. On the contrary, the hospitalization 
rate in older women (between 25 and 55 years) is twice as much in immigrants 
than in italian women.
Conclusions: The results of our data suggest that immigrants have lower access 
to screening programs and to regular gynaecological controls. It is important 
that immigrant women are educated on the need to undergo screening programs 
and it is important that health services are made easily accessible.

T-051
Abnormal Uterine Bleeding and Health Status: Analyses Using the Medical 
Expenditures Panel Survey. Kristen A Matteson,1 Christina A Raker,1 Melissa 
A Clark,1,2 Kevin D Frick.3 1Department of Obstetrics and Gynecology, Women 
and Infants Hospital, Providence, RI, USA; 2Department of Community Health, 
Brown University, Providence, RI, USA; 3Bloomberg School of Public Health, 
Johns Hopkins University, Baltimore, MD, USA.
Objective: To compare the population of women with and without abnormal 
uterine bleeding (AUB) by demographic characteristics and health status.

Methods: We analyzed data from The Medical Expenditures Panel Survey 
(MEPS) from 2002-2006. Sampling weights were used to generate nationally 
representative estimates. AUB was identifi ed by ICD-9 code group 626, 
“Disorders of menstruation and other abnormal bleeding from the female 
genital tract”. Health status was assessed by the short-form 12 physical and 
mental component summary scores (SF-12 PCS and MCS). SF-12 scores were 
dichotomized at 50, the normalized mean score. Scores < 50 indicated poor 
health and functioning. Analyses were limited to non-pregnant women ages 
18 to 50 years. Odds ratios (OR) and 95% confi dence intervals (CI) for the 
association of AUB with low PCS and MCS scores (<50) were estimated by 
logistic regression. Eight covariates (age, marital status, race, Hispanic ethnicity, 
education, wage, and BMI) were selected for consideration for the multivariable 
model and variables that changed the OR by 10% or more were retained.
Results: A total of 61.6 million non-pregnant women between 18 and 50 years 
were represented by the eligible MEPS fi les. Of these women, 1.5 million per 
year (95% CI 1.3-1.7 million) reported AUB. Women with AUB were more 
likely to be younger (p=0.007), Caucasian (p=0.002), non-Hispanic (p=0.0002), 
unmarried (p=0.01), have a usual source of medical care (p=0.0006), and have 
more offi ce (p<0.0001) and emergency room visits (p=0.001) than women 
without AUB. Years of education, hourly wage, and BMI were not associated 
with reporting AUB. Increasing age and African-American race were associated 
with low PCS scores (p<0.0001 for both) but not low MCS scores. Fewer 
years of education, lower hourly wage, and obesity were associated with 
low PCS and MCS scores (p<0.0001 for all). Multivariable analyses showed 
women with AUB had greater odds of a low PCS score (OR=1.38, 95%CI 
1.11-1.72) and MCS score (OR=1.31, 95%CI 1.06-1.63) when compared to 
women without AUB.
Conclusions: AUB affects an average of 1.5 million women per year and is 
associated with diminished physical and mental health status.

T-052
The Impact of Intrauterine Growth Restriction on Neonatal Hospital 
Costs. Kristina Milan,1 Hsin-Yi Weng,1 Paul Hopkins,1 Erick Henry,2 Sean 
Esplin.2 1Departments of Obstetrics and Epidemiology, University of Utah; 
2Department of Obstetrics, Intermountain Medical Center.
Objective: To determine the excess neonatal hospital costs associated with 
intrauterine growth restriction (IUGR) in both term and preterm neonates.
Methods: Electronic data were obtained on all non-anomalous, live born, 
singleton deliveries at >22 completed weeks gestation over 8 years at 18 
hospitals in a single healthcare system. IUGR was defi ned as birth weight 
<10% for gestational age(GA). Total hospital costs are the sum of billable 
items incurred during the neonatal hospital stay which was standardized within 
the single healthcare system. General linear regression was used to compare 
neonatal costs and length of stay (LOS) between IUGR neonates and their 
gestational age matched, appropriately grown counterparts.
Results: There were a total of 240,179 deliveries from 167,075 women, of 
which 15,082 were IUGR. Regardless of GA, the highest hospital costs occurred 
at 24 weeks gestation. The greatest difference in neonatal cost was seen in the 
third trimester and peaked at 35 weeks gestation (2.3 times higher in IUGR 
neonates P<0.001). Based on these data, in the setting of suspected IUGR, 
delay in delivery from 35 to 36 weeks gestation where possible, would result 
in a decrease of $7,915.00 per infant.

Figure 1. Mean Difference in Neonatal Cost and LOS by Gestational Age 
in IUGR and non-IUGR neonates
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Conclusion: Compared with their appropriately grown counterparts, IUGR 
neonates incurred higher overall neonatal costs. This trend was most signifi cant 
in the mid-third trimester, paralleling differences in neonatal LOS. Prolongation 
of the pregnancy if feasible will have a favorable impact on the overall health 
care costs attributed to IUGR and likely refl ects a decreased length of hospital 
stay.

T-053
Hospital Level Blood Availability Is Associated with Obstetrical Volume. 
Meredith S Parrott,1 Sindu K Srinivas,2 Scott A Lorch,3 Corrine Fager,3 
Hyagriv N Simhan.1 1Obstetrics, Gynecology, and Reproductive Sciences, 
Magee-Womens Hospital, USA; 2Obstetrics and Gynecology; Maternal Fetal 
Medicine, University of Pennsylvaina, USA; 3Pediatrics, Children’s Hospital 
of Philadelphia, USA.
OBJECTIVE: Obstetric (OB) emergencies are potentially devastating. 
Metrics that evaluate OB quality are desperately needed. We hypothesize that 
availability of blood products at hospitals that perform obstretrics might be a 
measureable marker of OB quality. We sought to evaluate the relation between 
blood product availability and OB delivery volume.
STUDY DESIGN: A survey was conducted assessing blood availability (total 
O negative units (ONEG) and total packed red blood cells (PRBC) immediately 
available) and location of blood suppliers for all Pennsylvania (PA) hospitals 
that perform > 50 annual deliveries. Birth and death certifi cates were linked 
to maternal and neonatal hospital discharge records for all PA births from 
1/1/2004-12/31/2005. These datasets were merged. Two cohorts of patients 
likely to be affected by blood availability (previa/abruption patients; and all 
patients with prior cesarean delivery (CD)) were identifi ed using ICD-9CM 
codes. Driving distance from blood supply to OB facility was calculated 
using Google Maps (http://maps.google.com/). Differences in median blood 
availability and distance from blood supply to OB facility among volume strata 
were assessed using the Kruskal-Wallis test.
RESULTS: Of the 125 hospitals in PA, 101 met inclusion criteria. A total of 
150,268 births occurred in PA during the study period. The previa/abruption 
cohort had 2,508 patients and the prior CD cohort had 20,987 patients. Blood 
availability varies signifi cantly by OB volume. As OB volume increased, 
median available units of ONEG and PRBC increased (p<0.01 for both) and 
median driving distance to blood supply decreased (p<0.01).
Median Units Available and Distance to Blood Supply by OB volume
Births per year ONEG (Units) PRBC (Units) Distance (miles)
〈1000 10.1 87.5 55.8
1000-2000 20.0 204.0 21.9
〉2000 27.6 253.0 13.2
These associations held when analyses were restricted to women with previa/
abruption or prior CD.
CONCLUSIONS: Blood product availability, as represented by units available 
and distance to blood supply, are hospital level variables that are associated with 
OB volume, and deserve evaluation in the assessment of OB care quality.

T-054
Risk Selection in the Dutch Maternity Care System. Jashvant Poeran,1 Jacoba 
van der Kooy,1 Erwin Birnie,2 Semiha Denktas,1 Eric AP Steegers,1 Gouke J 
Bonsel.1,3,4 1Department of Obstetrics and Gynecology, Division of Obstetrics 
& Prenatal Medicine, Erasmus MC, Rotterdam, Netherlands; 2Institute of 
Health Policy and Management, Erasmus University, Rotterdam, Netherlands; 
3Midwifery Academy, Rotterdam, Netherlands; 4Department of Public Health, 
Erasmus MC, Rotterdam, Netherlands.
BACKGROUND: In the Netherlands perinatal mortality exceeds the European 
average. Among others, the unique Dutch system of maternity care has been 
regarded as a potential contributing factor. In this system there is a clear 
distinction between primary care for low risk pregnancies by independently 
practicing community midwives, and secondary/tertiary care for high risk 
pregnancies by obstetricians. Considering this distinction, risk selection by 
primary care midwives is an essential part of Dutch maternity care.
OBJECTIVES: To study the effectiveness of primary care risk selection within 
Dutch maternity care.
STUDY DESIGN: Descriptive, retrospective
METHOD: Perinatal outcomes and referral rates were derived from The 
Netherlands Perinatal Registry for the period 2000-2007 (n=1,407,387 single 
pregnancies). Measurement of effectiveness of risk selection was based on 
proper identifi cation of the three main predecessors of perinatal mortality, 
‘Big3’ (congenital abnormalities, preterm birth, small for gestational age), and 
subsequent referral to secondary/tertiary care. Simple test-characteristics (the 
test being defi ned as the identifi cation of ‘Big3’-pregnancies), e.g., sensitivity 

and specifi city, between 8 different subgroups (primiparous/multiparous, living 
in deprived/non-deprived neighborhoods, Western/non-Western ethnicity) were 
used to asses the effectiveness.
RESULTS: During pregnancy 59% of ‘Big3’-pregnancies are identifi ed and 
referred; during parturition an additional 19% are identifi ed and referred. 
Consequently, 22% of ‘Big3’-pregnancies are not identifi ed as such and thus 
these women gave birth in primary care. Moreover, large differences exist in 
test-characteristics between the 8 subgroups.
CONCLUSION: In the unique system of Dutch maternity care there is 
suboptimal risk selection in primary care in terms of proper identifi cation 
and referral of ‘Big3’-pregnancies, as being the pregnancies with the major 
predecessors of perinatal mortality. Even though 78% of these pregnancies 
are selected during pregnancy and parturition, 22% of women with ‘Big3’-
pregnancies still give birth in primary care.

T-055
Association of Serotonin Transporter Gene Polymorphism and Postpartum 
Depression. Ken Ogasawara,1 Jodi Hudgins,2 Donald Sutherland,2 Vadivel 
Ganapathy,1 Sandra Mobley,2 Puttur D Prasad.1 1Biochemistry & Molecular 
Biology, Medical College of Georgia, Augusta, GA, USA; 2Obstetrics & 
Gynecology, Medical College of Georgia, Augusta, GA, USA.
Purpose: Postpartum mood disorders (PMD) affect ∼500,000 women in the 
United States alone. Despite the devastating nature of these disorders, little 
is known on their etiology. The majority of women with PMD can be treated 
with selective serotonin (5HT, 5-hydroxytryptamine) reuptake inhibitors 
(SSRIs), implicating the serotonin transporter (SERT or 5HT transporter) in the 
etiology of the disorder. Several reports have provided evidence for a positive 
correlation between certain specifi c polymorphisms in the SERT gene and 
major depression, differential SERT expression, and response to antidepressant 
treatment. However, there are no studies in the literature investigating any 
potential relevance of SERT polymorphisms to the etiology of PMD. While 
most women experience “postpartum blues”, only a few of them suffer from 
the more severe forms of PMD. We propose that polymorphisms in the SERT 
gene, along with environmental factors, are critical determinants in the transition 
of “postpartum blues” to more severe forms of PMD with devastating clinical 
conditions. The purpose of the present study is to examine the relevance of 
SERT gene polymorphisms to the etiology of PMD.
Methods: Depressive symptoms were assessed using Edinburgh Postnatal 
Depression (EPD) Scale and Beck Depression Inventory (BDI). A score of 
≥ 10 in EPD scale and ≥ 13 in BDI is considered as “screened positive” for 
perinatal depression. Genomic DNA was isolated from PBMC of subjects. 
5-HTTLPR short (s) and long (lG and lA) alleles were genotyped by PCR-RFLP. 
5-HTTVNTR 12-repeat and 10/9-repeat alleles were genotyped by PCR.
Results: Preliminary results from an ongoing study are presented in the table 
below (N=161). Allele frequencies of 5-HTTLPR lA, lG and s were 0.54, 
0.19 and 0.27. Frequencies of 5-HTTVNTR 12-repeat and 10/9-repeat alleles 
were 0.73 and 0.27.

Conclusion: No association was found between any 5-HTTLPR or 5-HTTVNTR 
alleles and postpartum depression.

T-056
High Grade Cervical Dysplasia in Young Women after HPV Vaccination. 
Amy Schilling, Terry Morgan. Pathology, Oregon Health & Science University, 
Portland, OR, USA.
Background: Cervical cancer is caused by the human papilloma virus (HPV). 
The quadrivalent HPV vaccine (HPV types 6,11,16,18 [GARDASILTM, Merck) 
is recommended for females aged 9-26 years to decrease the risk of cervical 
cancer. Clinical trials indicate that the vaccine signifi cantly decreases the 
frequency of precancerous cervical lesions in young females that have not 
already been infected by HPV, but results from women already infected with 
HPV are uncertain. Nonetheless, current guidelines claim pap screening and 
HPV testing are not required before vaccination. Our objective was to determine 
the patient age and interval from vaccination (fi rst dose of three) to high grade 
cervical dysplasia in our cohort.
Methods: Retrospective review of all high grade cervical dysplasia cases 
diagnosed by colposcopy at OHSU from 2008-2010 (n=301) prompted by a de 
novo screening pap smear (301/21,203= 1.5% high grade prevalence). Cases 
were classifi ed as moderate dysplasia (CIN 2, n=177) or severe dysplasia (CIN 
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3, n=124) based on well accepted histologic criteria. Equivocal diagnoses were 
confi rmed by immunostaining for p16 (96/301). Patient histories were reviewed 
to determine patient age at the time of diagnosis, age when vaccinated, and 
HPV status at the time of the pap smear triggering cervical biopsy. Vaccination 
status, patient age, and interval from vaccination were compared by unpaired 
t-test and Chi-Square analysis.
Results: Only 10% of patients in this CIN2/CIN3 cohort had been vaccinated. 
Vaccinated women were significantly more likely to have moderate 
dysplasia (23/30, 77%) than unvaccinated women (154/271, 57%) (X2=4.4, 
p-value<0.05), but they were also more likely to be younger (25 +/- 3 years vs 
31 +/- 8, p<0.001). The mean age at the time of vaccination was 25 +/- 3 years 
(range 21-33) and the interval from vaccine to CIN 2+ was 0.66 +/-0.9 years 
(range 2 months to 3 years). Most of these women were likely positive for high 
risk HPV at the time of vaccination because 21/30 had LSIL+ and 4/9 ASCUS 
cases tested positive for HPV at the time of the triggering pap smear.
Conclusions: Our pilot study suggests that women who fail vaccination at 
OHSU are likely older and are already infected by high risk HPV at the time 
of immunization. Therefore, although current guidelines claim pap screening 
and HPV testing are not required before vaccination, it may be that patients 
with a ≥ ASCUS cytology diagnoses with positive HPV result may not benefi t 
from immunization.

T-057
Racial Disparities in Preterm Labor Induction. Jasbir Singh,1 Rita Driggers,1 
Chun-Chih Huang,2 Helain Landy.3 1Ob/Gyn, Washington Hospital Center, 
Washington, DC, USA; 2Biostatistics, Medstar Research Institute, Hyattsville, 
MD, USA; 3Ob/Gyn, Georgetown Univeristy Medical Center, Washington, 
DC, USA.
Objective:To determine what indications account for a racial disparity in 
preterm labor induction.
Study Design:Electronic medical records of 233,844 deliveries obtained from 
12 US institutions participating in the Consortium of Safe Labor (NICHD, NIH, 
Contract No. HHSN267200603425C) between 2002 and 2008 were analyzed. 
Singleton labor inductions between 24w0d and 36w6d gestation with a solitary 
indication for induction were analyzed. Maternal demographic data and the 
indication for induction were compared by race (black, white, and other) at 
two week gestational age intervals. Statistical analysis was performed using 
Chi-square for categorical data. Statistical signifi cance was set at p<0.05.
Results:6,673 inductions occurred between 24w0d and 36w6d of which 3,053 
(45.8%) met inclusion criteria. Overall, black women had the highest proportion 
induced prior to 37 weeks (29.3%, p<0.05).

Among all racial groups, stillbirth was the most common indication for 
induction prior to 28w0d. Thereafter, maternal hypertensive disorder was the 
most common indication. Prior to 33w0d, no signifi cant differences in the 
indication for induction were seen. Between 33w0d-34w6d, a signifi cantly 
higher proportion of women categorized as “other” were induced due to 
stillbirth (9.1%, p<0.05), but after 35w0d black women had the highest 
proportion induced due to stillbirth (3.25%, p<0.05). Between 35w0d-36w6d, 
black women also had a higher proportion of inductions due to maternal 
hypertensive disorders (35.89%, p<0.05), and PROM (15.1%, p<0.05). White 
women had the highest proportion of inductions that were elective (5.9% at 
33w0d-34w6d weeks, 10.4% at 35w0d-36w6d, p<0.05).

Conclusions: Signifi cant racial disparities exist in the indication for induction 
of labor only after 33w0d. Hypertension, PROM and stillbirth lead to a larger 
proportion of black women being induced prior to 37w0d. Although a medical 
indication exists for preterm induction in the majority of white women, a 
signifi cant proportion are induced electively.

T-058
How Do Global Cesarean Rates Compare to Those in Massachusetts by 
Ethnicity. Teresa N Sparks,1 Jeff E Ecker,2 Vanitha Janakiraman.2 1Obstetrics 
& Gynecology, Massachusetts General Hospital/Brigham & Women’s Hospital, 
Boston, MA, USA; 2Obstetrics & Gynecology, Massachusetts General Hospital, 
Boston, MA, USA; 3USA.
Objective: Cultural factors may infl uence attitudes about and risks for cesarean 
delivery. High rates of cesarean delivery (CD) have been noted in some U.S. 
ethnic communities with high CD rates in their countries of origin. Our goal was 
to determine whether CD rates in Massachusetts (MA) differ among women of 
various ethnic groups, and to examine whether CD rates among ethnic groups 
in MA correlate with those in countries of maternal ancestry.
Study Design: Retrospective analysis using both data in the MA Birth database 
from years 1998-2008, and peer reviewed papers describing global CD rates. 
Ethnic groups included in our analyses were those representing a large enough 
proportion of the MA population to be reported in the birth database. Chi 
square tests were used to compare CD rates within MA, and Fisher’s exact test 
compared above and below average CD rates among ethnic groups in MA to 
those in countries of maternal ancestry. Spearman’s rank correlation was used 
to determine the coeffi cient between CD rates among ethnic groups in MA and 
countries of maternal ancestry.
Results: Signifi cant differences were found comparing CD rates of the major 
ethnic subgroups to the American rate, with the exception of three subgroups 
with smaller numbers (Jamaican, South American, and Korean). Among the 
17 ethnicities included in our analyses, 35.3% demonstrated above average 
CD rates in MA as well as above average rates in corresponding countries of 
maternal ancestry. Similarly, 35.3% had below average MA CD rates and below 
average global rates (p=0.15). The Spearman’s correlation coeffi cient for the 
relationship between MA and global CD rates was 0.43.

Conclusion: Signifi cant differences exist in MA comparing the CD rates 
among major ethnic subgroups to the American rate. Among the 17 included 
ethnicities however, we did not fi nd a strong correlation between CD rates in 
Massachusetts and those in countries of maternal ancestry, which may be due 
to limitations of international data on CD rates.

T-059
Laborist Model of Care: Who Is Using It. Sindhu K Srinivas,1 Julie 
Shocksnider,2 Donna Caldwell,2 Scott Lorch.3 1OBGYN, Maternal and Child 
Health Research Program, University of Pennsylvania, Philadelphia, PA; 
2National Perinatal Information Center, Quality Analytic Services, Providence, 
RI; 3Neonatology and Center for Outcomes Research, The Children’s Hospital 
of Philadelphia, Philadelphia, PA.
OBJECTIVE: Over the last 3 to 5 years, utilization of the laborist model in 
the provision of obstetric (OB) care appears to be growing. However, little 
is known about how this model is being utilized. In collaboration with the 
National Perinatal Information Center/Quality Analytic Services (NPIC/QAS), 
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we assessed the utilization of this model of care delivery and hospital level 
characteristics associated with its use.
STUDY DESIGN: A cross sectional electronic survey of all NPIC/QAS member 
hospitals was performed in February, 2010. Questions assessed hospital level 
of care, facility capacity, staffi ng and clinical capabilities, and utilization of 
laborists. Email and telephone follow-up was performed to maximize the 
response rate. NPIC/QAS is a non-profi t organization with 74 member hospitals 
representing 26 states. The calendar year 2008 average annual delivery volume 
was 4,428 per hospital with a range of 589 to 16,545 deliveries. The association 
between laborists and various hospital level characteristics were calculated 
using chi square analyses or fi sher’s exact tests.
RESULTS: Ninety-three percent of hospitals responded (69 of 74 member 
hospitals) to the survey. Hospitals that provide OB services were analyzed 
(N=68). Laborists are being utilized at 25 of these 68 hospitals (37.7%). 
Delivery volume is significantly associated with the implementation of 
laborists whereas OB level, presence of residents and fellows and geography 
were not.
CONCLUSION: Laborists are being introduced into the obstetric care delivery 
model rapidly. High volume centers appear to be more likely to utilize laborists. 
Given the millions of women who deliver each year, it is imperative to evaluate 
the impact of this model on patient safety and outcomes. (Acknowledgement: 
MCHB R40MC17164)

 Non Laborist Hospitals 
%(N=43)

Laborist Hospitals 
%(N=25) P Value

Volume <=2500 32.6 24 0.003
2501-5000 53.4 24  
>5000 14 52  
OB Level I 4.7 0 0.76
II 14 20  
III 34.8 40  
Perinatal Center 46.5 40  
Residents/Fellows 76.7 60 0.17
Median Labor Beds 11 (10-15) 15 (10-22) 0.09
Geography Northeast 16.4 32 0.22
Midwest 30 13  
South 37.2 44  
West 16.3 13  
MFM Staff 83.7 88 0.74

T-060
Creation of a Comprehensive Perinatal Database and Migration of 20 
Years of Data. Rebecca A Uhlmann,1 Ian M Brooks,2 Morgan L Taylor,1 
Teeradache Viangteeravat,2 Matthew Anyanwu,2 Naga Nagisetty,2 Emin Kuscu,2 
Ramasubbareddy Dhanireddy,3 Chanchai S McDonald,2 Giancarlo Mari.1 
1Obstetrics and Gynecology, University of Tennessee Health Science Center, 
Memphis, TN, USA; 2Biomedical Informatics, University of Tennessee Health 
Science Center, Memphis, TN, USA; 3Neonatology, University of Tennessee 
Health Science Center, Memphis, TN, USA.
Objective: Comprehensive retrospective datasets allow for inter-/intra-
population tracking of healthcare outcomes. The Perinatal-Neonatal Database 
(PNDB) is housed within the CTSI “Slim-Prim” biomedical informatics 
integrated data system. The PNDB is an archive of 150,000 birth admissions 
with >2.5 million data points covering 20 years.
Methods: Slim-Prim is a relational database mounted on an Oracle server 
providing a robust, scalable enterprise database engine capable of actively 
supporting multiple vast, heterogeneous datasets. Slim-Prim is web accessible 
through secure and customizable web applications. The PNDB was originally 
housed in a SQL database, and was accessible by complex programming 
language query only. We migrated to Slim-Prim and developed novel search 
and overview tools to allow complex real-time data queries. Results may be 
bulk-exported or constrained to subsets before export for analysis. Slim-Prim 
uses metadata, concept mapping and standard vocabularies, allowing for future 
comparisons with and upload to national databases.
Results: Three major issues were overcome with the creation of the PNDB: 
1) coordination of a large team of scientists, engineers, and physicians using 
Google Docs and Wave for constant contact, and weekly team meetings to 
ensure goals and deliverables were clearly delineated; 2) security and defi ned 
user-access were paramount - the system is encrypted to federal standards and 
uses transparent data encryption on the server side to ensure any data breach is 
rendered harmless; 3) simultaneous data entry/query by multiple users with little 
to no loss of performance; and, 4) the data query interface allows for complex 
query storage and provides a PI “quick view” for Admin-ranked users to run 
common reports with a single click.
Discussion: The efforts of a dedicated team were rewarded with a highly 
integrated and searchable database with tools such as customizable queries, 
the ability to save oft-used reports, and data export into common formats 
(including Excel and SPSS).

T-061
Nonvertex Presentation at Birth: The Prognostic Value of Ultrasound of 
Fetal Position in the Generation R Study. Ineke van den Berg,1,2,3 Lidia R 
Arends,4,6 Eric AP Steegers,3,5 Vincent WV Jaddoe,3,5 Myriam GM Hunink,1,2 
Johannes J Duvekot.5 1Department of Epidemiology, Erasmus University 
Medical Center, Rotterdam, Netherlands; 2Department of Radiology, Erasmus 
University Medical Center, Rotterdam, Netherlands; 3The Generation R 
Study Group, Erasmus University Medical Center, Rotterdam, Netherlands; 
4Department of Biostatistics, Erasmus University Medical Center, Rotterdam, 
Netherlands; 5Department of Obstetrics and Gynecology, Division of Obstetrics 
and Prenatal Medicine, Erasmus University Medical Center, Rotterdam, 
Netherlands; 6Institute of Psychology, Erasmus University Rotterdam, 
Rotterdam, Netherlands.
Objectives: To describe the natural history of singleton breech presentation in 
a cohort study and determine the value of ultrasound in predicting nonvertex 
delivery.
Methods: The study was embedded in the Generation R Study, a prospective 
cohort study from early fetal life onward, of 7135 singleton pregnancies. 
Ultrasound at approximately 20 and 30 weeks of gestation was performed 
to establish the fetal position. Odds ratios and sensitivity and specifi city of 
ultrasound in predicting nonvertex presentation at delivery were calculated.
Results: Of 7135 pregnancies, 3315 (46.5%) were in a nonvertex position at 
20 weeks decreasing to 1259 (17.6%) at 30 weeks and 307 (4.3%) at delivery. 
Fetal position at 20 weeks was not predictive of nonvertex presentation at birth 
(OR 1.1, 95% CI 0.89 to 1.41, p = 0.33). Ultrasound-confi rmed nonvertex 
position around 30 weeks was highly predictive of nonvertex presentation 
at delivery (OR 28.45, 95% CI 20.96 to 38.62, p<0.0001; sensitivity and 
specifi city 83.0% and 85.3%), especially in nulliparous women (OR 53.97, 
95% CI 36.1-80.8, p<0.0001) and preterm deliveries (OR 47.89, 95% CI 
18.28 - 125.49, p<0.0001).

Conclusion:
Ultrasound fi ndings at 30 weeks were highly predictive, whereas ultrasound at 
20 weeks showed no value in predicting nonvertex presentation at delivery.
The presence of ultrasound-confi rmed breech position around 30 weeks could be 
used as indication to monitor the fetal position and consider the use of version 
strategies, which can be performed safely and effectively.

T-062
Late Preterm Birth in Twin Gestations. Janelle R Walton, Diana E Barbu, 
Jay D Iams. Obstetrics/Gynecology, Maternal Fetal Medicine Division, The 
Ohio State University Medical Center, Columbus, OH, USA.
Objective: The objective of this study was to evaluate the indications for 
late preterm birth (34+0 to 36+6 weeks) and compare neonatal outcomes by 
gestational age in weeks in twin gestations.
Study Design: A retrospective cohort study was conducted among women 
who delivered at the University Medical Center between January 1, 2006 
and December 31, 2009. Women with twin gestation who delivered two non-
anomalous fetuses between 34 and 36 weeks were included. Maternal medical 
records were assessed for demographics and delivery indication. Spontaneous 
was defi ned as birth after PTL or PROM. Indicated was defi ned as induction of 
labor or cesarean section for medical or obstetrical reasons. Neonatal medical 
records were assessed for outcome data.
Results: There were 2084 births between 34+0 and 36+6 weeks. 206 were 
twin gestations. Of these, 7 were excluded for fetal anomaly, iufd or missing 
records leaving 199 maternal records and 398 infants available for analysis. 
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Maternal characteristics, including indication for delivery, were similar between 
weeks of gestation. A signifi cant difference was seen in most adverse neonatal 
outcomes when compared by weeks of gestation. [table 1]Adjusted odds ratios 
for admission to NICU are shown. [table 2]
Conclusions: Twin pregnancies born at late preterm gestation are at risk for 
adverse neonatal outcomes. Being born at 34 weeks gestation, having low 
birth weight and birth by cesarean section are associated with increased risk 
of NICU admission. Spontaneously born infants seem to be protected against 
adverse outcomes in this population.
Neonatal characteristics
Characteristics 34wk (57) 35wk (63) 36wk (79) p value
Weight (g)* 2143 (320) 2386 (367) 2477 (333) 0.03
LBW 57 (82%) 43 (68%) 39 (49%) <0.0001
Apgar <7 4 (7%) 1 (1.6%) 2 (2.5%) 0.15
LOS (d)* 14 (6) 7.6 (6.5) 5.6 (3.6) 0.001
Male gender 28 (49%) 33 (52%) 40 (51%) 0.93
NICU admit 51 (89%) 22 (35%) 19 (24%) <0.0001
Hyperbilirubinemia 10 (18%) 5 (8%) 3 (3.8%) 0.001
RDS 17 (30%) 11 (17%) 8 (10%) 0.0001
Feeding diffi culty 20 (35%) 10 (16%) 6 (7.5%) <0.0001
*mean (SD) 

Adjusted odds ratios for NICU admission
 OR 95% CI p value
NICU admission    
34 wks 5.08 1.8-14 0.03
LBW 3.14 0.8-5.4 <0.0001
C/S 1.9 1.1-3.2 0.015
Spont lptb 0.51 0.3-0.86 0.011

T-063
Effect of Prenatal Betamethasone Exposure on Renal Functional Reserve 
in the Young Adult Female Sheep. Jianli Bi,1 Jorge P Figueroa,1 Mark C 
Chappell,2 James C Rose.1 1Department of Obstetrics and Gynecology, Wake 
Forest University School of Medicine, Winston Salem, NC, USA; 2Hypertension 
and Vascular Disease Center, Wake Forest University School of Medicine, 
Winston Salem, NC, USA.
Objective
Renal functional reserve is the normal increase in renal blood fl ow after a 
protein load, and reduced renal functional reserve is an early index of renal 
impairment. Prenatal exposure to clinically relevant doses of betamethasone 
cause a reduction in nephron number in adult male and female sheep, but its 
effects on renal functional reserve are not known. Therefore, the present study 
was to compare the renal functional reserve in adult female sheep exposed to 
betamethasone (B) or vehicle (V) in fetal life.
Methods
We studied 1- 1.5 year old female sheep which were exposed to either B (n=6) 
or V (n=6) at 80-81 days gestation and were born at term. Catheters were placed 
in the femoral artery, jugular vein, and the bladder. After 3-5 days recovery the 
sheep received an infusion of 10% premasol amino acid injections (Baxter, 
IL USA) at rate of 4ml/min for 2 hours (Protein load). Mean arterial pressure 
(MAP), glomerular fi ltration rate (GFR), renal plasma fl ow (RPF), protein 
excretion, change of protein excretion and cGMP excretion were measured 
before and after the infusion. Two-way ANVOA and T test were used to test 
for groups differences.
Results
Protein load increased GFR from 1.97±0.24 to 2.44±0.46 ml/min/kg in V treated 
sheep and from 1.97±0.21 to 2.43±0.31 ml/min/kg in B treated sheep and RPF 
from 15.1±1.8 to 15.6±1.8 ml/min/kg in V sheep and from 14.3±1.1 to 15.5±1.3 
ml/min/kg in B sheep (p<0.05, compare to baseline in both groups). The MAP 
decreased during infusion (p<0.05) in both groups of sheep (from 102.6±4.6 to 
100.7±5.4 mmHg in V sheep, from 109.9±3.5 to 106.0±3.2 mmHg in B sheep). 
Protein excretion increased (from 0.29±0.06 and 0.21±0.07 to 0.63±0.02 and 
0.76±0.09 mg/h/kg in V and B treated sheep respectively, P<0.05, compare to 
baseline). The increase in protein excretion was greater (p<0.05) in B sheep 
than V sheep (0.55±0.09 vs. 0.35±0.06 mg/h/kg).cGMP excretion also increased 
in both groups (from 3.6±0.6 and 3.2±0.6 to 4.9±0.3 and 4.6±1.0 ng/h/kg in V 
and B treated sheep respectively, P<0.05, compare to baseline).
Conclusion
Prenatal betamethasone exposure doesn’t alter the renal functional reserve in 
the young adult female sheep. However, the increased protein excretion in the B 
treated sheep suggests some degree of kidney impairment. The increased cGMP 
excretion suggests that increased RPF is mediated through nitric oxide-cGMP 
pathway. Supported by NIH grants HD-47584 and HD-17644.

T-064
How To Improve the Accuracy of Diagnostic Ultrasound To Identify SGA 
Fetuses. Caterina Bocchi, Elena Azzolini, Silvia Vannuccini, Cinzia Orlandini, 
Carlotta Boni, Filiberto M Severi, Felice Petraglia. Pediatrics, Obstetrics and 
Reproductive Medicine, University of Siena, Siena, Italy.
Since a signifi cant number of small for gestational age (SGA) fetuses are 
misdiagnosed, in this study we evaluated whether fetal growth may be assessed 
by ultrasound by adding a multivariate approach.
Study design
We retrospectively evaluated 9447 singleton pregnancies, between 22 and 42 
wks of gestation. Women without 1st trimester dating, with fetal malformations 
and preterm deliveries were excluded. A fetal routinary biometry (BPD, HC, 
AC, FL) was recorded and estimated fetal weight (EFW) was calculated by 
using an artifi cial neural network named Fetal Weight Index (FWI). Nomograms 
for each biometric parameter and for EFW were constructed. Each measurement 
of male and female fetal parameters was evaluated at each gestational age (GA) 
and converted to Multiples of Median (MoM). Statistical analysis was done 
using the unpaired t-test or Mann-Whitney U test for non parametric values.
In the group of 5942 women that delivered from 0 to 6 days from US, abdominal 
circumference (AC) values were compared to local reference curve, whilst 
all EFWs were compared to Festini nomogram, constructed and validated on 
local regional population.
Sensitivity, specifi city, predictive values and likelihood ratios of AC and EFW 
were assessed by using Receiver Operating Curve (ROC) analysis.
Results
A group of 7359 pregnancy met the inclusion criteria. At birth 890 neonates 
were SGA (prevalence of 14.9%). Statistically signifi cant gender difference in 
fetal AC-MoM and EFW-MoM values was observed at each GA, with lower 
results in female than male fetuses (p<0.0001).
According to local reference curve (for AC) and to Festini nomogram (for 
EFW), at the best cut-off chosen by ROC curve, in the identifi cation of SGA 
fetuses AC and EFW achieved a sensitivity of 90.0% and 94.2% respectively; 
specifi city 86.1% and 84.5%; LR+ 6.47 and 6.07; LR- 0.12 and 0.07; PPV 
29.4% and 28.1%; NPV 99.3% and 99.6%. The area under the ROC curve was 
0.915 for AC and 0.932 for EFW, respectively (p<0.0001).
Conclusion
These data suggest that taking care of gender variables, i.e. using sex specifi c 
nomograms and comparing EFW with a local population specifi c chart, i.e. the 
regional nomogram, it is possible to enhance the accuracy of the US assessment 
of fetal growth and weight. These devices correctly categorize each fetus during 
gestation and better estimate the risk of having or not a SGA at birth.

T-065
Gestational-Age Changes in Fetal Brain Activity in Variation with 
Behavioral States. Naim Haddad,1 Rathinaswamy B Govindan,1 Srinivasan 
Vairavan,2 Eric R Siegel,1 Curtis L Lowery,1 Hari Eswaran.1 1Neurology, UAMS, 
AR; 2OB/GYN, UAMS, AR; 3GIT, UALR, AR; 4Biostatistics, UAMS, AR.
Objective: To investigate the maturational changes in the fetal brain activity 
in correlation with behavioral states across gestational age (GA) using non-
invasive magnetoencephalography (MEG) technique.
Methods: Fetal brain activity and behavioral state information were extracted 
from the actocardiogram obtained from 30 minute MEG recordings. We 
analyzed the spectral edge frequency (SEF) of the MEG data to identify 
variations between behavioral states and GAs. 17 recordings were analyzed 
out of which 10 were <35 GA and 7 were =>35 GA. All these recordings had 
a state transition between 1F (quiet sleep) and 2F (active sleep) as defi ned by 
Nijhuis et al (1993). SEF data were analyzed using the Mixed Procedure (SAS). 
The analysis model was a repeated-measures ANOVA, with GA as the between-
subject effect and fetal state as the within-subject effect, and with retention of 
the GA-by-state interaction only if statistically signifi cant.
Results: The box plot shows the distribution of SEF by fetal state and GA.
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The fi gure also shows that the mean SEFs changed with GA by similar amounts 
in both the 1F and 2F states, consistent with the fi nding of a non-signifi cant GA-
by-state interaction (P=0.16). With the interaction removed, the SEF increased 
from early to late GA (P=0.0014), but decreased slightly from the 1F to 2F state 
without reaching statistical signifi cance (P=0.087). The mean SEF in early GA 
for 1F and 2F states were 12.4 and 11.4 Hz respectively. Similarly the mean 
SEF for late GA for 1F and 2F states was 18.9 and 17.9 Hz respectively.
Conclusion: Our analysis replicates results reported by Bell et al, (1991) where 
they reported mean SEF of 10 Hz in preterm babies and 24 Hz in term babies. 
Similar trend in our data in the early and late GA fetuses implies that there is 
an overall increase in the SEF with increasing GA. The quantifi cation of fetal 
MEG with SEF is a promising tool to investigate fetal brain maturation.
[1] Bell AH, etal. Biol Neonate. 1991;60(2):69-74.
[2] Nijhuis JG. Ultrasound in obstetrics and gynecology. 1993. p. 447-55.

T-066
Gene Expression in the Hypothalamus of Ovine Fetuses Treated with 
Estradiol-3-Sulfate in Late Gestation. Maria B Rabaglino, Elaine M Richards, 
Maureen Keller-Wood, Charles E Wood. Dept. Physiology and Functional 
Genomics, University of Florida, Gainesville, FL, USA.
Introduction: In ruminant fetuses, estrogen plays an essential role stimulating 
the hypothalamus-pituitary-adrenal axis in the fetal brain. In fetal blood, 
estrogen is present mostly as sulfoconjugated estrogen that needs to be 
deconjugated before cellular action. Our objective was to identify the genomics 
of estradiol sulfate action in the ovine fetal hypothalamus.
Methods: Four sets of chronically-catheterized ovine twin fetuses were studied 
with one infused with estradiol-3-sulfate intracerebroventricularly (1 mg/day) 
and the other remained untreated (control fetus). mRNA was extracted from 
hypothalamus after euthanasia. RNA purifi cation was achieved according the 
RNA STAT-60 Protocol. Purifi ed RNA samples were analyzed with the Agilent 
2100 Bioanalyzer to determine RNA integrity. Microarray was performed 
according Agilent protocol for 1-color 8x15 microarrays. The 8 samples were 
hybridized into one slide containing 8 arrays (15744 probes each), then analyzed 
using an Agilent Scanner. Microarray data analysis was performed using the 
JMP Genomics 4.1 software. A functional enrichment analysis was done to 
identify the ontological biological processes signifi cantly associated with the 
genes up-regulated by estradiol sulfate. The analysis was performed by PAGE 
test and the p-value was adjusted by Bonferroni method.
Results: A total of 2462 genes were differentially regulated (FDR<0.05%). 
From them, 808 genes were positively induced by the treatment with estradiol 
sulfate. The biological processes signifi cantly up-regulated (p<0.05) were: 
adult feeding behavior, sensory perception of taste, hormone-mediated 
signaling synaptic transmission, polyamine catabolic process and striated 
muscle contraction. These processes were related with the following genes 
that showed the higher folder change compared to the control: agouti-related 
protein (AGRP), neuropeptide y (NPY), transmembrane 9 superfamily member 
2 (TM9SF2), oxytocin receptor (OXTR), glutamate receptor 4 precursor 
(GRIA4), glial high affi nity glutamate transporter 2 (SLC1A2), glutamate 
neutral amino acid transporter 4 (SLC1A4), basic fi broblast growth factor 
(FGF2), heavy chain skeletal muscle (MYH1), myosin heavy chain 2a (MYH2) 
and heavy chain skeletal perinatal (MYH3).
Conclusion: We conclude that estradiol sulfate infl uences both estrogen and 
non-estrogen-responsive pathways in the late gestation fetal hypothalamus.

T-067
Ontogeny of Global Gene Expression in the Ovine Fetal Hypothalamus 
in Late Gestation. Maria B Rabaglino,1 Elaine M Richards,1 Maureen Keller-
Wood,1 Charles E Wood.1 1Dept. Physiology and Functional Genomics, 
University of Florida, Gainesville, FL, USA; 2Dept. Pharmacodynamics, 
University of Florida, Gainesville, FL, USA.
Introduction: Parturition is a highly regulated neuroendocrine process that 
requires maturation of the fetal hypothalamus-pituitary-adrenal (HPA). We 
previously reported a signifi cant increased expression of genes related to the 
HPA axis in late gestation. It is not known what other neurological pathways 
that infl uence HPA function are turning on in late gestation. Our objective was 
to examine the ontogeny of the global gene expression in the hypothalamus of 
ovine fetuses in late gestation.
Methods: mRNA was extracted from the hypothalamus of ovine fetuses at 
80, 100, 120, 130, 145 days of gestation and 1 day after delivery (4/group). 
RNA was purifi ed according the RNA STAT-60 Protocol and analyzed with 
the Agilent 2100 Bioanalyzer. Microarray was performed according Agilent 
protocol for 1-color 8x15k microarrays. Data analysis was performed using 
JMP Genomics 4.1. Functional enrichment analysis identifi ed the ontological 
biological processes signifi cantly associated with the genes up-regulated at 
145 days of gestational age and 1 day of extrauterine life. The analysis was 
performed by Fisher exact test and the p-value was adjusted by Bonferroni 
method. Validation of the results from the enrichment analysis was achieved 
by qRT-PCR using SYBR-Green.
Results: Expression of 6817 genes signifi cantly changed (FDR=0.05; ANOVA) 
in the latter half of gestation. Within the signifi cant genes were those related with 
the HPA axis: mineralocorticoid receptor, corticotropin-releasing factor, serum/
glucocorticoid regulated kinase 1 and proopiomelanocortin. The expression of 
these genes coincided with the pattern that we described previously where the 
ontogeny expression was measured by qRT-PCR. Biological processes that were 
signifi cantly enriched at 145 days and 1 day of extra uterine life were immune 
response and antigen processing (p<0.05). Immunological genes validated using 
qRT-PCR were: Interleukins 10 and 18, and Toll-like receptors 2 and 3.
Conclusion: Infl ammatory/immune pathways are activated prior to birth in fetal 
hypothalamus. Activation of anti or pro infl ammatory cytokines and immune 
related genes in the fetal hypothalamus could refl ect global gene activation in the 
placental-fetal unit or could be a critical pathway in fetal neuronal development 
leading to increased fetal stress responsiveness and/or parturition.

T-068
Maternal (M) Obesity (MO) Programs Female Offspring (OFF) 
Corticosterone and Anxiety Behavior; Reversal by Dietary Intervention 
Pre-Gestation (PG- DINT) or in Gestation (G-DINT). Luis A Reyes,1 Nadia 
E Moran,1 Roberto Chavira,1 Guadalupe L Rodríguez-González,1 Paola M 
Martínez-Samayoa,1 Fernando Larrea,1 Peter W Nathanielsz,2 Elena Zambrano.1 
1Reproductive Biology, Instituto Nacional de Ciencias Medicas y Nutricion 
SZ, Mexico City, DF, Mexico; 2Center for Pregnancy and Newborn Research, 
University of Texas Health Sciences, San Antonio, USA.
Background: Epidemiological and basic studies show that adverse environments 
in perinatal development predispose to chronic disease (hypertension and 
endocrine dysfunction), but few address behavioral outcomes. We investigated 
effects of MO, pre-gestation (PG) and gestation (G) dietary intervention (DINT) 
on female OFF anxiety related behavior.
Methods: We have reported [1] a new rat model of MO studying three 
maternal groups fed from weaning either: (i) control (CTR) chow; (ii) high 
energy, obesogenic diet (HED) to induce MO, and (iii) pre-gestational dietary 
intervention (PG – DINT; mothers eat HED from weaning to postnatal day 
(PND) 90 and then chow. We now add a gestational DINT (G-DINT) group – 
M fed HED until pregnancy and chow during pregnancy and lactation. All M 
were bred at PND 120 and ate pregnancy diet until their pups were weaned. 
On pup PND 2 litters were reduced to 10. All OFF ate chow from weaning. Six 
female OFF, only one from any litter, from each of the four groups were tested 
during diestrous in an elevated plus maze (EPM), activity recorded by video 
analysis at PND 110. Serum corticosterone was measured by RIA at 19 days 
gestation in mothers and PND 110 in female OFF. Data M ± SEM. Statistical 
analysis by ANOVA with p set < 0.05.
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Results: 

Fig 1.A) M corticosterone at 19 dG, B), female OFF corticosterone at PND 
110; C) number of entries in the EPM open arm. Mean ± SEM, n=6, p<0.05 
for groups not sharing at least one letter.
Conclusion: MO corticosterone was higher than CTR at the end of gestation and 
was partially reversed in PG and G – DINT. MO had adverse effects on anxiety 
type behavior in adult female OFF recuperated by PG- but not G-DINT.
[1] Zambrano E. J Physiol, 2010;588:1971.

T-069
Emergence with Aging of Increased Fat Accumulation in Offspring (OFF) 
of Maternal Rats Fed Normal or Low Protein Isocaloric Diets. Luis A 
Reyes,1 Guadalupe L Rodriguez-Gonzalez,1 Carlos Ibañez,1 Claudia J Bautista,1 
Peter W Nathanielsz,2 Fernando Larrea,1 Elena Zambrano.1 1Reproductive 
Biology, Instituto Nacional de Ciencias Medicas y Nutricion SZ, Mexico City, 
DF, Mexico; 2Center for Pregnancy and Newborn Research, University of Texas 
Health Sciences Center, San Antonio, TX, USA.
Maternal low protein (LP) diets program metabolic disorders, potentially 
altering the rate of aging of offspring (OFF) function. We hypothesized 
that offspring exposed to LP during development gain more weight and the 
metabolic changes with aging are infl uenced by the developmental stage in 
which nutrition is decreased.
Methods: We studied male offspring of rats fed control (C) or LP protein 
isocaloric (R) diets in pregnancy (fi rst letter) and/or lactation (second letter) 
of four groups CC, RR, CR or RC. Body weight, food intake, serum leptin, 
triglycerides (TG), cholesterol, glucose, insulin and insulin resistance index 
(IRI) were measured at post natal day (PND) 850. Adiposity index (AI): fat 
tissue weight (thoracic and visceral)/weight body * 100. Comparison between 
groups was by one way ANOVA. Data presented as M + SEM, * p < 0.05.
Results.

Fig 1. Male OFF adiposity index A), serum leptin B), TG C) and IRI D) at PND 
850. Mean ± SEM, p<0.05 for groups not sharing at least one letter.
Rats in the RC group weighed more than CC without any increase in food 
intake. Adiposity index, TG and cholesterol were higher in the RC group. 
There were no changes in serum glucose among groups, but Insulin, IRI and 
leptin were lower in the CR group.
Conclusions: There were few differences between groups in body weight and 
glucose serum values in the different groups of aged rats. Adiposity index, TG 
and cholesterol were higher in the RC group with no differences in leptin and 
IRI in comparison with CC. We conclude that LP during development alters 
the trajectory of aging of metabolism and fat accumulation.

T-070
Pre-Gestation Dietary Intervention (PG- DINT) or in Gestation (G-DINT) 
Alters Behavior of Offspring (OFF) in Maternal Obesity (MO). Guadalupe 
L Rodriguez,1 Luis A Reyes,1 Jose Martinez,1 Jesse Rodriguez,2 Fernando 
Larrea,1 Peter W Nathanielsz,2 Elena Zambrano.1 1Reproductive Biology, 
Instituto Nacional de Ciencias Medicas y Nutricion SZ, Mexico City, DF, 
Mexico; 2Center for Pregnancy and Newborn Research, University of Texas 
Health Sciences Center at San Antonio, San Antonio, TX, USA.
Background: Institute of Medicine guidelines for the exploding MO pregnancy 
epidemic recommend studies on optimal nature and timing of dietary 
intervention (DINT) and other interventions in reversing adverse maternal 
obesity (MO) offspring (OFF) outcomes. We reported [1] a new rat MO model 
with three maternal groups fed from weaning: (i) control (CTR) chow; (ii) high 
energy, obesogenic diet (HED) to induce MO or (iii) pre-gestational dietary 
intervention (PG – DINT), mothers eat a HED from weaning to postnatal day 
(PND) 90 and then CTR diet. Here we add a gestational DINT (G-DINT) group 
fed HED until pregnancy and then chow in pregnancy and lactation. All mothers 

were bred at PND 120 and ate pregnancy diet until their pups were weaned. On 
pup PND 2 all litters were reduced to 10. OFF ate chow from weaning.
Hypotheses: 1) MO alters OFF behavior and 2) changes are reversed by 
PG- and G-DINT.
Methods: Six male and female OFF from different litters in each group were 
tested in the Progressive Ratio learning acquisition and retention test. Training 
began at PND 90. Fig 1 shows very different response patterns between male 
and female OFF so sexes were analyzed sperately by One way ANOVA; p 
< 0.05.
Results: 

Fig 1. Sessions required to train OFF to lever press for the fi rst time A) males, 
D) females. Sessions for OFF to learn to press 5 times for reward – tests learning 
retention in B) males, E) females. Overall motivation to work represented by 
average number of rewards over 10 days testing in C) males F) females.
Conclusions: There were similarities and differences in effects of PG- and 
G-DINT. For hypothesis 1: MO impaired learning and retention in male and 
female MO OFF. For hypothesis 2: PG- and G-DINT reversed adverse effects 
on male motivation (Fig 1C) and learning retention in females (Fig 1E). [1] 
Zambrano, J Physiol, 2010; 588: 1791

T-071
Embryonic Growth and Development of the Cerebellum Using Three-
Dimensional Ultrasound and Virtual Reality. Melek Rousian,1 Irene AL 
Groenenberg,1 Anton HJ Koning,2 Peter J van der Spek,2 Niek Exalto,1 Eric AP 
Steegers.1 1Obstetrics and Gynaecology, Erasmus MC, Rotterdam, Netherlands; 
2Bioinformatics, Erasmus MC, Rotterdam, Netherlands.
Introduction
The aim of this study was to evaluate fi rst trimester growth and development 
of the cerebellum using standard three-dimensional (3D) software and using a 
virtual reality (VR) system. The cerebellum measurements obtained by these 
two methods were related to each other and to the gestational age (GA) and 
crown-rump length (CRL). Finally, intraobserver and interobserver variability 
of both methods was investigated.
Methods 
We analyzed 630 3D fi rst trimester, serially obtained, ultrasound scans of 
112 uncomplicated pregnancies in a prospective cohort study. Only scans 
with high quality images of the fossa posterior were included. Measurements 
were performed off-line using 4D View on a workstation and using V-Scope 
software in the I-Space VR system. The use of V-Scope enables the observer 
to use all available dimensions in a dataset by presenting the rendered data as 
a ‘hologram’. Measurements were performed in the coronal plane (fi gure A: 
a cerebellum at 8+6 weeks GA). The total cerebellar diameter, individual left 
and right hemispheral diameter and height and the intercerebellar space were 
measured. All measurements were analysed using repeated measurements 
ANOVA analysis. The intraobserver and interobserver reproducibility of both 
methods were established in a subset of 35 datasets.
Results
A total of 177 (28%) 3D datasets between 7+0 and 12+6 weeks GA were selected 
for cerebellum measurements. The median GA was 10+0 weeks. The ICC 
values for the interobserver and intraobserver reliability of both methods 
were at least 0.98, except for the intercerebellar space (ICC<0.31). Reference 
charts were constructed for the remaining parameters and linear relationships 
were established between the parameters and GA and CRL (p<0.001) (fi gure 
B and C).
Conclusions
Reference charts for normal human embryonic cerebellar growth were 
constructed. Both the 4D View and V-Scope measurements, proofed to be 
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reliable. These new data can be used to differentiate between normal and 
abnormal early brain development.

T-072
Role of Sex Hormones in Protection of Female Rat Offspring on Heart 
Susceptibility to Ischemia and Reperfusion Injury after Antenatal Hypoxic 
Exposure. Qin Xue, Daliao Xiao, Lubo Zhang. Division of Pharmacology, 
Department of Basic Sciences, Loma Linda University, Loma Linda, CA, 
USA.
Introduction: Hypoxia is a common stress to the fetus. Our studies in rats 
demonstrated that fetal hypoxia resulted in increased cardiac vulnerability to 
ischemic injury in male, but not female offspring. Estrogen has been suggested 
to play a role in cardiac protection against ischemic injury. Objective: The 
present study tests the hypothesis that estrogen plays an important role in 
protecting females from the heightened cardiac vulnerability to ischemic 
injury after antenatal hypoxic exposure. Methods: Time-dated pregnant rats 
were divided between normoxic and hypoxic (10.5% O2 from day 15 to 21 of 
gestation) groups. Ovariectomy (OVX) and estrogen (E2) replacement were 
performed in 8-week-old female offspring. There were 6 groups of animals: 
control-intact, hypoxia-intact, control-OVX, hypoxia-OVX, control-OVX-E2, 
and hypoxia-OVX-E2. Hearts of 4-month-old female progeny were subjected 
to ischemia and reperfusion (I/R) injury in a Langendorff preparation. Results: 
Pre-ischemic values of left ventricle (LV) function were the same in all six 
groups. In OVX animals, there were no signifi cant differences in post-ischemic 
recovery of LV function, cardiac enzyme release and infarct size between 
control and fetal hypoxic groups. In both control and hypoxic groups, OVX 
signifi cantly decreased post-ischemic recovery of LV function and increased 
cardiac enzyme release and infarct size. E2 replacement signifi cantly improved 
the post-ischemic recovery. OVX signifi cantly decreased both mRNA and 
protein abundance of PKCε, but not PKCδ, and decreased phospho-PKCε. 
Additionally, OVX resulted in a decrease in AT1R, but an increase in AT2R. 
Furthermore, OVX caused a decrease in both estrogen receptor α and β. The 
OVX-induced changes in protein expression patterns were recovered by E2 
replacement. Conclusions: The results indicate that the resistance of female 
offspring to fetal hypoxia-induced cardiac vulnerability to ischemic injury 
observed previously is not mediated by the sex steroid hormone developed 
postnatally, and suggest a novel mechanism in the early development protecting 
females against fetal programming of cardiac dysfunction induced by hypoxia. 
Nonetheless, estrogen plays an important role in protecting female hearts against 
ischemic injury via estrogen receptors in regulating endogenous protective 
mechanisms in the heart.

T-073
Natural History of Uterine Fibroids in Black and White Women over a 
2 Years’ Period. Mohamed S Abdelraheem,1,2 Ayman Al-Hendy.1 1CWHR, 
Dept of Obstetrics and Gynecology, Meharry Medical College, Nashville, TN, 
USA; 2Dept of Obstetrics and Gynecology, Sohag Faculty of Medicine, Sohag 
University, Sohag, Egypt.
Background: Uterine leiomyomas are the most common gynecologic tumors 
in the United States. Prevalence of uterine leiomyoma is at least 3-4 times 
higher among African-American women than in white women. These common 

tumors cause signifi cant morbidity for women and they are No. 1 indication 
for hysterectomy in the world with substantial economic impact on healthcare 
systems that amounts to about $2.2 billions/year in US alone. Objectives: Our 
objective is to track and evaluate the growth pattern (volume and number) 
of uterine fi broids in a cohort of black versus white women over a two year 
period. Methods: We tracked measurements of 257 fi broid tumor lesions (size 
range: 1.6 - 15.8 cm) serially from 61 participants (37 black and 24 white) 
through a period of 2 years (a total of 7 ultrasonic evaluations/subject- average 
3 month apart) using transvaginal and tranabdominal ultrasound examination, 
and results were converted to percent change per visit. Results: Both the 
median fi broid volume relative to baseline (P=0.0193), and the number of 
fi broids (P=0.0029), showed signifi cant increase over the study period of two 
years. The change rate of median volume per visit (every three months) was 
17 % for those with multiple fi broids and 12% for those with a single fi broid 
(P=0.0107). Black women demonstrated a trend of higher growth rate than 
white women (P=0.0804). However, none of the following parameters were 
associated with the change in the rate of median volume: health related quality 
of life; symptom scores, family history, initial total volume, initial median 
volume, or patient’s age. Number of fi broids linearly increased per visit equal 
to 0.078% (P=0.0029), however this increase was slow. The most prominent 
factor affecting the fi broid number increase was the fi broid volume at baseline 
visit (P=0.0273). Conclusion: Both the median fi broid volume and the number 
of fi broids show signifi cant increased with time and was more prominent in 
black women. The most prominent factor affecting the total fi broid volume 
increase is multiplicity of fi broid, while the most prominent factor affecting 
the increase in fi broid number is fi broid volume at the baseline visit. Further 
studies are needed to fully understand the natural history of these common 
gynecologic tumors.

T-074
Differences in the Proteoglycan Composition of Leiomyomas and Normal 
Myometrium: Role in Leiomyoma Growth. NM Barker,1 S Yu,3 WW Hurd,1 
AI Caplan,2 S Mesiano,1 DA Carrino.2 1Reproductive Biology, University 
Hospitals Case Medical Center, Cleveland, OH, USA; 2Biology, Case 
Western Reserve University, Cleveland, OH, USA; 3OB/GYN, Presbyterian 
Intercommunity Hospital, Whittier, CA, USA.
Uterine leiomyomas are masses that occur in 25-30% of women and are the 
leading cause of hysterectomy and gynecologic morbidities. A major contributor 
to leiomyoma size is the extracellular matrix (ECM). Components of ECM, 
especially proteoglycans (PGs), have biological activity and infl uence the 
proliferation and function of adjacent leiomyoma cells. Specifi c types of 
PGs may affect leiomyoma development and growth in many ways. The PGs 
biglycan, decorin, and versican can modulate the activities of several growth 
factors, like TGF-β. Decorin binds collagen and regulates its formation 
and organization. Both decorin and biglycan infl uence angiogenesis. We 
hypothesized that leiomyoma growth is affected by the type and abundance 
of PGs present in the ECM. To test this hypothesis, we examined the levels of 
biglycan, decorin, and versican in uterine leiomyomas and normal myometrium. 
Leiomyoma and adjacent normal myometrial tissue were collected from 11 
patients undergoing hysterectomy. PGs were isolated by anion exchange 
chromatography and analyzed by gel electrophoresis and toluidine blue 
staining. Individual PGs were identifi ed by immunoblotting and molecular 
sieve and hydrophobic interactive chromatography. Corresponding mRNAs 
were measured using quantitative RT-PCR. Total PGs were 2 to 3 fold higher 
for leiomyomas compared to normal myometrium. The relative amount of 
biglycan was higher and decorin lower in leiomyomas, resulting in a decrease 
in the decorin to biglycan ratio compared to normal myometrium. There was 
no difference in versican levels. The amount of biglycan and decorin mRNA 
differed similarly, suggesting that differences in biglycan and decorin levels 
between leiomyoma and normal myometrium are due to changes in gene 
expression. The decreased relative amount of decorin in leiomyomas, or the 
decreased ratio of decorin to biglycan, may contribute to the disorganized 
collagen architecture and vasculature of leiomyomas. Moreover, decreased 
inhibition of TGF-β activity resulting from reduced relative levels of decorin 
may contribute to leiomyoma growth due to enhanced TGF-β-induced 
proliferation and ECM production. Thus, differences in the amount and relative 
levels of uterine PGs may play a role in leiomyoma growth.
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T-075
Retinoic Acid Increases the Smooth Muscle Characteristics of the 
Leiomyoma Transcriptome. William H Catherino,1,2 Joy Britten,1 Minnie 
Malik,1 Melissa Gilden,1 Heba Toukhi.1 1OB/GYN, Uniformed Services 
University, Bethesda, MD, USA; 2Program in Reproductive and Adult 
Endocrinology, NICHD, NIH, Bethesda, MD, USA.
Background: Symptomatic leiomyomas are a disease of excessive and 
disordered fi brosis, which grow by deposition of fi brosis to induce bulk 
symptoms and create a pro-infl ammatory cytokine milieu. As such, they can 
disrupt pregnancy or induce pelvic pressure and pain. We have previously 
demonstrated that human leiomyoma tumors expressed a transcriptome that 
minimizes retinoic acid exposure. Furthermore, when human leiomyoma cells 
were exposed to retinoic acid, they decreased expression of extracellular matrix 
genes to a level comparable to patient-matched myometrial cells. These data 
suggest that retinoic acid provides a differentiating infl uence on leiomyoma 
cells, resulting in a conversion to myometrial cell-like characterstics. Based on 
this insight, we hypothesized that leiomyoma cells would have lower expression 
of actin/myosin/calcium-regulating genes which increase in response to retinoic 
acid, produced either by exogenous exposure or obstruction of retinoic acid 
metabolism.
Hypothesis: Retinoic acid and the retinoic acid metabolic blocking agent 
liarozole alter expression of smooth muscle genes in leiomyoma cells to an 
expression pattern that resembles myometrial cells.
Materials and Methods: Human uterine leiomyoma and patient-matched 
myometrium were immortalized under an IRB-approved protocol and treated 
with all-trans retinoic acid (ATRA) or liarozole. RNA was obtained for 
microarray analysis and confi rmatory qPCR. Each experiment was done in 
triplicate, with a p value < 0.05 determining signifi cance.
Results: Relative to untreated myometrial cells, untreated leiomyoma cells 
have elevated expression of α-actin, tropomyosin, myosin light chain kinase, 
and calcium transport ATPase (5.7-, 13.7-, 8.7-, and 2.7-fold, respectively, 
p<0.05). With 10-9M ATRA or liarozole treatment for 24 hours, expression 
of each decreased to levels approaching myometrial cells (p<0.05). Notably, 
there was no signifi cant change in expression when myometrial cells were 
treated with ATRA.
Conclusions: Surprisingly, leiomyoma cells had elevated expression of 
actin/myosin components, which was decreased to levels comparable to 
myometrial cells with retinoic acid or liarozole exposure. Retinoic acid did 
not alter myometrial expression of these genes. Leiomyomas may be a disease 
of differentiation.
Support: R03HD057520, AAOGF

T-076
Uterine Artery Embolization (UAE) Immediately Preceding Laparoscopic 
Myomectomy: A Novel Approach to Uterine Debulking. Kara N Goldman,1 
Jennifer E Hirshfeld-Cytron,1 Mary Ellen Pavone,1 Andrew P Thomas,1 
Robert L Vogelzang,2 Magdy P Milad.1 1Obstetrics & Gynecology, Division of 
Reproductive Endocrinology & Infertility, Northwestern University Feinberg 
School of Medicine, Chicago, IL, USA; 2Vascular & Interventional Radiology, 
Northwestern University, Chicago, IL, USA.
Objective: To assess if uterine artery embolization (UAE) immediately prior 
to laparoscopic myomectomy affects operative outcomes.
Methods: This was a retrospective case-control study at an academic medical 
center. Twelve patients underwent UAE prior to laparoscopic myomectomy and 
14 controls underwent laparoscopic myomectomy alone. We matched controls 
for age, year, surgeon, and number of fi broids removed. The main outcome 
measures included pre-operative clinical uterine size, operative time, blood 
loss, and post-operative myoma weight.
Results: The mean time from UAE to laparoscopic myomectomy was 169 
(+/-16) minutes. The pre-operative clinical uterine size was signifi cantly 
greater in the UAE group (19.7 obstetric weeks vs. 12.4, p<0.001), and the 
post-operative myoma weight was greater in the UAE group (595.3 grams 
vs. 153.6, p<0.05).

Operative Characteristics
 LSC Myomectomy LSC Myomectomy &

 UAE p-value
Uterine Size (wks) 12.4 +/- 0.8 19.7 +/- 1.7 <0.001
Fibroid Size (g) 153.6 +/- 29.0 595.3 +/- 187.1 <0.05
No. Fibroids resected 1.6 +/- 0.1 2.3 +/- 0.6 0.25
Pedunculated Fibroids 0.9 +/- 0.3 1.4 +/- 0.3 0.17
Subserosal Fibroids 0.8 +/- 0.4 0.8 +/- 0.6 1.0
Intramural Fibroids 0.6 +/- 0.2 0.4 +/- 0.2 0.64
Time UAE before Myomectomy 
(min.) N/A 169 +/- 16 N/A
Estimated Blood loss (cc) 129.3 +/- 31 103 +/- 21.5 0.5
Total operative time (min.) 122.7 +/- 10 121.6 +/- 17.3 0.96
Pre-operative Hemoglobin 12.9 +/- 0.3 12.7 +/- 0.4 0.8
Post-operative Hemoglobin 10.6 +/- 0.3 10.9 +/- 0.5 0.8
Total hospital time (hrs) 12.5 +/- 2.2 36.3 +/- 2.8 <0.05
Data were analyzed using Student’s T-test. Data are presented as mean and standard 
error of the mean (SEM). An alpha (α) error of <0.05 was considered statistically 
signifi cant. 

Conclusions: UAE immediately prior to laparoscopic myomectomy permitted 
minimally invasive surgery for larger uteri and larger uterine myomas, with no 
differences seen in operative time or blood loss.

T-077
Lower Expression of Vitamin D Receptor (VDR) Is Associated with 
Increased Risk for Uterine Fibroids. Sunil K Halder, Chakradhari Sharan, 
Ayman Al-Hendy. Center for Women’s Health Research, Department of 
Obstetrics and Gynecology, Meharry Medical College, Nashville, TN, USA.
Background: Uterine leiomyomas or fi broids are the most common estrogen-
dependent benign tumors reproductive age women. African American 
women bear 3-4 times more leiomyomas and they have higher prevalence 
of vitamin D defi ciency than white women. We hypothesize that there might 
an association between vitamin D defi ciency and the risk of development of 
uterine leiomyoma. Although vitamin D is a strong anti-tumor agent and it 
inhibits growth and induces apoptosis in several human cancer cells, limited 
information is known about the correlation between the expressions of VDR, 
and estrogen and progesterone receptors in human leiomyomas.
Objective: To determine the levels of VDR, estrogen and progesterone 
receptor in uterine leiomyomas and adjacent normal myometrium. This study 
will evaluate the risk of vitamin D defi ciency and the development of uterine 
leiomyomas in general, and particularly in African American women.
Design: Human uterine fi broids and corresponding normal myometrium tissue 
samples were homogenized and sonicated briefl y in RIPA lysis buffer. Clear 
protein lysates were prepared by centrifugation at 13,000 rpm at 4°C for 20 min. 
Protein concentrations were measured and equal amounts of each protein lysates 
were resolved on 10% SDS-PAGE and proteins were then electrotransferred 
into PVDF membrane for western blot analyses using specifi c antibodies.
Results: We have observed signifi cantly reduced levels of VDR protein 
expressions in leiomyoma as compared to corresponding normal myometrium. 
The protein levels of ERα were upregulated in leiomyomas as compared to 
surrounding normal myometrium. Additionally, we also observed increased 
PR-A and PR-B protein expressions in leiomyomas. These results suggest an 
inverse correlation between VDR expressions and the expressions of ERα, 
PR-A and PR-B in human leiomyomas. These results suggest a correlation 
between diminished vitamin D signaling and cellular effects on one hand and 
the risk of development of uterine fi broids on the other hand.
Conclusions: Abrogated vitamin D3 signaling via VDR might be an 
important risk factor for uterine fi broids, and therefore vitamin D3 and related 
compounds might be a safe non-surgical therapeutics for the treatment of 
uterine leiomyomas.
Support: NIH/NICHD R01 HD046228, U54 HD044315-05, and RCMI grant 
G12 RR 03032

T-078
Vitamin D3 Inhibits Progesterone Receptors (PR-A/PR-B) Expression 
in Human Leiomyoma Cells. Sunil K Halder, Ayman Al-Hendy. Center for 
Women’s Health Research, Department of Obstetrics and Gynecology, Meharry 
Medical College, Nashville, TN, USA.
Background: Uterine leiomyomas or fibroids are the most common 
gynecological tumors in premenopausal women. Leiomyomas are estrogen-
dependent tumors and they are more prevalent in African American women 
than Caucasian women. African American women have 10 times more 
vitamin D defi ciency than white women. Progesterone plays an important 
role in the development of uterine leiomyoma. Recent studies from our lab 
have demonstrated that vitamin D3 has strong anti-tumor effect on human 
leiomyoma cells. However, it is unknown whether vitamin D3 plays antitumor 
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function in regulating the growth of leiomyoma through the suppression of 
progesterone receptors.
Objective: To determine the effect of vitamin D3 on expression of progesterone 
receptors, PR-A and PR-B in immortalized human uterine leiomyoma (HuLM) 
cell line.
Design: HuLM cells were serum starved and treated with different doses of 
vitamin D3 for 8 hr 24 hr and 48 hr. Cell lysates were prepared from both 
vitamin D3 treated and untreated controls. Equal amounts of protein lysates 
were analyzed for progesterone receptor protein expressions using rabbit 
polyclonal anti-PR-A and anti-PR-B antibodies.
Results: We found that vitamin D3 treatment reduces PR-A and PR-B protein 
expressions in a dose and time dependent manner. Our results suggest that 
vitamin D3 is a potent antagonist of progesterone receptors in human uterine 
leiomyoma cells. The effects of vitamin D3 on nuclear translocation of 
PR-A and PR-B proteins will be analyzed by immunofl uorescence and by 
immunoblottin, and these experiments are underway.
Conclusions: Vitamin D3 has potent anti-progesterone receptor antagonistic 
effect that might have utility as safe non-surgical therapeutics for the treatment 
of uterine leiomyomas.
Support: NIH/NICHD R01 HD046228, U54 HD044315-05, and RCMI grant 
G12 RR 03032

T-079
Use of MRI Mapping, Core Biopsies and Excisional Biopsies in a Patient 
with Hereditary Leiomyoma Renal Cell Cancer (HLRCC). Micah J Hill,1 
Alan H DeCherney,1 Marston Linehan,2 Gary Levy,1 Aradhana Venkatesan,3 
Alicia Y Armstrong.1 1Program in Reproductive and Adult Endocrinology, 
Eunice Kennedy Shriver National Institute of Child Health and Human Disease, 
Bethesda, MD, USA; 2Urologic Oncology Branch, National Cancer Institute, 
Bethesda, MD, USA; 3Department of Radiology, National Institutes of Health, 
Bethesda, MD, USA.
Objective: Recent evidence suggests cellular leiomyomas have a distinct 
clinical phenotype compared with uterine leiomyomas. Reports also suggest 
the cellular leiomyomas, such as those found in patients with Hereditary 
Leiomyoma Renal Cell Cancer (HLRCC), appear to have clinical and genetic 
profi les similar to leiomyosarcoma. Because of the need for a tissue diagnosis, 
these patients frequently undergo multiple major abdominal procedures over 
the course of their lifetime. Our objective was to compare histologic specimens 
obtained by core biopsy and excisional biopsy in a patient with HLRCC to 
assess the likelihood of sampling error associated with the less invasive biopsy 
technique.
Methods: Our hypothesis is that uterine myomas with high T2 weighted signal 
intensity are at risk for histologic atypia. Pelvic MRI was used to identify the 
lesions which had the maximal T2 weighted signal intensity. Lesions were 
removed by excisional biopsy during myomectomy and concurrent core biopsy 
was performed by the pathologist in the operating room utilizing an 18 gauge 
Temno biopsy needle.
Results: A total of six myoma specimens were sampled. In fi ve of the six 
specimens the histologic diagnosis was cellular myoma for both the excisional 
biopsy and core biopsy obtained. In one of the specimens, which had the highest 
signal intensity on MRI, the myomectomy diagnosis was smooth muscle 
tumor of undetermined malignant potential and the core biopsy diagnosis was 
cellular leiomyoma
Discussion: In this preliminary report, the histologic results of core biopsies and 
excisional biopsies showed good correlation and minimal sampling error. This 
approach may be a diagnostic option for patients at risk for leiomyosarcoma.

T-080
Rapid Accrual for Pilot Study of MR-Guided High Intensity Focused 
Ultrasound (MRgHIFU) Ablation of Uterine Fibroids. T Klepac Pulanic,1 
I Khachikyan,1 A Venkatesan,2 J Segars,1 S Gates,3 J Fischer,4 R Zurawin,5 R 
Muthupillai,4 D Dees,4 P Stratton.1 1PRAE, NICHD, NIH; 2Diagnostic Radiology 
Dept, CC, NIH, Bethesda, MD; 3SAIC, NCI-Frederick, Frederick, MD; 4Dept 
of Radiology, St Luke’s Episcopal Hospital; 5Dept of Ob-Gyn, Baylor College 
of Medicine, Houston, TX, USA.
Background: Study of novel treatments for uterine fi broids is hampered by 
slow accrual to clinical studies.
Objective: To describe rapid accrual to a pilot study of a novel MRgHIFU 
uterine fi broid ablation device without study advertising.
Methods: A study of a novel MRgHIFU device for fi broids was posted on 
http://clinical trials.gov after IRB approval. Interested, potential subjects 
were screened by phone to assess eligibility and fi broid symptom severity 

score (SSS). Other potential subjects were 192 fi broid patients from archival 
databases. Patients with SSS≥50 were screened in person to confi rm eligibility. 
Study design enabled up to 12 symptomatic women to undergo MRgHIFU 
followed by hysterectomy to compare imaging with pathology. Ineligible 
subjects could enroll in substudies to undergo MRI alone or hysterectomy, then 
ex-vivo MRgHIFU. Patient demographics and causes for subject ineligibility 
were reviewed.
Results: With http://clinicaltrials.gov as the only public announcement, 80 
women contacted the research team. Of 50 contacted from archival databases, 
9 were eligible. Of 130 patients, 27 were not interested in the study; 37 did not 
want hysterectomy; 36 did not meet inclusion criteria: low SSS (23), high BMI 
(9), other(4). Of 28 women screened in person, 16 were Black, 7 White, 3 Asian, 
2 Hispanic; 14 were uninsured. Most were employed (23) and college educated 
(16). Of these 28, 11 underwent MRgHIFU; 10 did not meet study criteria, of 
whom 5 enrolled in substudies. 7 others declined participation.
Conclusions: In this study of novel MRgHIFU treatment followed by 
hysterectomy, accrual was completed in 10 months without advertising. Eight 
women were screened for each woman enrolled. Minority women were well 
represented. Most participants did not have health insurance, but were highly 
educated and employed, suggesting impact of the health care crisis on these 
women. Accrual was likely enhanced by a dedicated study research team 
and simple study design offering symptomatic women hysterectomy post 
MRgHIFU.
Support: NCT00073801, Intramural Research Program, PRAE, NICHD; RIS, 
CC, NIH; and funded by NCI Contract No. HHSN26120080001E; Philips 
Healthcare

T-081
Does the Selective Progesterone Receptor Modulator Ulipristal Normalize 
the Uterine Cavity in Women with Leiomyoma. Gary Levy,1 Nilo Avila,2 
Alicia Y Armstrong,1 Lynnette Nieman.1 1Program in Reproductive and Adult 
Endocrinology, Eunice Kennedy Shriver National Institute of Child Health 
and Human Development, National Institute of Health, Bethesda, MD, USA; 
2Department of Radiology, The Mark O. Hatfi eld Clinical Research Center, 
National Institute of Health, Bethesda, MD, USA.
Objective: A number of studies, including a 2006 investigation by our group, 
have shown that distortion of the uterine cavity in women with fi broids is 
associated with lower pregnancy rates and increased miscarriage rates. Our 
objective was to determine if three months chronic daily administration 
of CDB-2914 (Ulipristal), a selective progesterone receptor modulator in 
cycling women with leimyomata, will reduce leiomyoma size and normalize 
the uterine cavity.
Materials and Methods: Data were pooled from two randomized, placebo-
controlled, double-blind studies. Women aged 33–50 years with symptomatic 
uterine fi broids were randomized to receive oral ulipristal acetate (10 or 20 mg) 
or placebo once-daily for 12 weeks. Saline sonohysterography was performed 
at baseline and at the end of treatment.
Results: 28 patients had abnormal sonohysterogram results at baseline n= 
9, n= 8 and n=11 for placebo, UPA 10mg and UPA 20 mg respectively. At 
the end of treatment 22% of the placebo group, 38% of the 10mg group and 
27% of the 20 mg group had normal uterine cavities. When the 10 mg and 20 
mg groups were combined, 32% of the patients had normal uterine cavities 
post treatment.(Figure 1)Conclusion: If these results are confi rmed in larger 
randomized studies, Ulipristal may offer an alternative to surgical therapy for 
women requiring normalization of the uterine cavity.
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T-082
miR-133b and miR-631 Are Expressed, Hormonally Regulated and 
Functionally Target TGF-β1 and TGF-β3 in Leiomyoma. Xiaoping Luo, 
Tsai-Der Chuang, Orhan Bukulmez, Nasser Chegini. OB/GYN, University of 
Florida, Gainesville, FL, USA.
microRNAs (miRNAs) serve as key regulators of gene expression stability 
and their alteration has been identifi ed in a number of disorders, including 
leiomyomas. Through expression profi ling we have identifi ed the expression 
of a large number of miRNAs, including miR-133b and miR-631 in leiomyoma 
and matched myometrium from during the menstrual cycle and women who 
received various hormonal therapies. Since miR-133b and miR-631 are 
predicted to target TGF-β1 and TGF-β3 respectively, the aim of this study 
was to confi rm their expression, regulation, and function in leiomyomas and 
myometrium. Using realtime PCR the results indicated that miR-133b and 
miR-631 are expressed in paired leiomyoma and myometrium (N=15) with 
substantial variations in level of their expression in tissues from untreated 
and women who received GnRHa, Depo-Provera, progesterone therapies 
or taking oral contraceptives. Bioinformatic analysis of microarray gene 
expression profi les previously obtained from the above cohorts and leiomyoma 
and myometrial smooth muscle cells (LSMC and MSMC) indicated that a 
number of miR-133b and miR-631 predicted target genes are co-expressed 
and differentially regulated in these cohorts, including TGF-β1 and TGF-β3. 
The expression of miR-133b and miR-631 was regulated by 17β estradiol 
(E2), progesterone (P4) and medroxy progesterone acetate (MPA) in LSMC 
and MSMC in a time dependent manners. Gain- and loss-of function of miR-
133b and miR-631 resulted in differential expression of TGF-β1 and TGF-β3 
in these cells and luciferase reporter-based assays confi rmed the interaction of 
TGF-β1 3’ UTR with miR-133b. We concluded that miR-133b and miR-633 are 
expressed, hormonally regulated and functionally infl uence the expression of 
TGF-β isoforms, whose altered expressions are known to serve as key mediator 
of the establishment and progression of various fi brotic disorders, including in 
leiomyomas. (Supported by NIH grant HD058799 and HD586666)

T-083
Disease-Dependent Differently Methylated Regions (D-DMRs) of DNA Are 
Enriched on the X Chromosome in Uterine Leiomyoma. Ryo Maekawa, 
Isao Tamura, Hiromi Asada, Yoshiaki Yamagata, Norihiro Sugino. Department 
of Obstetrics and Gynecology, Yamaguchi University Graduate School of 
Medicine, Ube, Japan.
Objective: Uterine leiomyoma is the most common benign tumor in women. 
Although leiomyomas lack gene mutations, they represent a progressive disease 
with irreversible symptoms. The pathogenesis of leiomyomas remains unclear. 
Women with African descent, high body mass index, meat consumption, early 
menarche, hypertension, and histories of pelvic infl ammatory disease have 
greater risk for leiomyoma. These fi ndings suggest that leiomyomas develop not 
only by inherited genomic abnormalities but also by unfavorable environmental 
exposures that cause epigenetic abnormalities. To characterize epigenetic profi le 
of leiomyomas, genome-wide DNA methylation analysis was performed.
Material and method: We obtained informed consent from patients and approval 
by IRB. (1) To investigate the genome-wide DNA methylation profi le of uterine 
leiomyoma, a paired sample of leiomyoma and normal myometrium was 
subjected to a microarray-based DNA methylation analysis with restriction 
tag-mediated amplifi cation (D-REAM). (2) For the detected hypomethylated 
or hypermethylated genes, chromosome distribution analysis was performed. 
(3) To investigate X chromosome inactivation, the methylation status of FMR1 
and AR were analyzed using bisulfi te sequencing. The expression level of XIST 
was analyzed using RT-PCR.
Results: (1) In the leiomyoma, D-REAM identifi ed an aberrant DNA methylation 
status for 781 genes with 463 hypomethylated and 318 hypermethylated genes. 
(2) Although these changes occurred on all chromosomes, 45 hypomethylated 
genes were preferentially located on the X chromosome. Using paired 
samples of normal myometrium and leiomyoma from 6 hysterectomy 
patients, methylation-sensitive quantitative real-time PCR revealed 14 shared 
X chromosome genes with an abnormal DNA hypomethylation status. This 
result indicates that leiomyoma has aberrant hypomethylation profi le in 
X chromosome. (3) FMR1 and AR were about 50% methylated in normal 
myometrium, but they were reduced to less than 10% in leiomyoma. Expression 
level of XIST was equivalent in normal myometrium and leiomyoma, 
suggesting that the epigenetic abnormality on the X chromosome did not result 
from disruption of X-inactivation.
Conclusion: A unique epigenetic signature for leiomyomas has emerged. The 
14 hypomethylated loci provide valuable biomarkers for understanding the 
molecular pathogenesis of leiomyoma.

T-084
Bone Morphogenetic Protein-7 Does Not Regulate Leiomyoma Fibrosis. 
Minnie Malik, William Catherino. OB/GYN, Uniformed Services University 
of the Health Sciences, Bethesda, MD, USA.
Objective: Bone morphogenetic protein-7 (BMP-7), a member of the 
transforming growth factor-beta (TGF-β) superfamily has been shown to 
blunt fi brosis in various diseases including those of kidney, liver and prostrate. 
Leiomyomas are fi brotic tumors demonstrating excessive and disorganized 
extracellular matrix (ECM) production. We and others have demonstrated that 
the TGF-β pathway is highly upregulated in leiomyomas resulting in profi brotic 
cellular functions including increase in ECM production. Our objective was 
to understand the role of BMP-7 in leiomyoma remodeling and its effect on 
TGF-β profi brotic properties.
Methods: After IRB approval, we obtained spontaneous uterine leiomyoma and 
matched myometrium from patients undergoing hysterectomy at National Naval 
Medical Center. Primary cell cultures were generated and immortalized using 
recombinant retrovirus containing the E6/E7 open reading frames of HPV-16. 
Cells were stimulated with 0.1 ng/ml and 1ng/ml of TGF- β1 and TGF- β3 and 
50ng/ml, 100ng/ml and 200ng/ml of recombinant human BMP-7. Studies also 
included stimulation of cells with TGF- β1 or TGF- β3 in combination with 
different concentrations of BMP-7. Expression of BMP-7 gene was analyzed 
using endpoint RT-PCR. Expression of extracellular genes was studied using 
real time RT-PCR.
Results: BMP-7 was upregulated in leiomyoma surgical samples as compared to 
patient matched myometrium tissue in all 9 patients studied. The fold difference 
ranged from 1.12 + 0.03 to 1.68 + 0.05 in different patients. We observed an 
increased expression of extracellular matrix genes in both myometrium and 
fi broidal cells on treatment with TGF- β1 or TGF- β3 cytokines. For example, 
fi bronectin (FN1) was upregulated 4-fold in leiomyoma cells and 8-fold 
in myometrium cells treated with 0.1ng/ml of either TGF-β1 or TGF-β3. 
Leiomyoma cells treated with 50ng/m of BMP-7 demonstrated a 1.18 fold 
increased expression of FN1 comparative to 2.07-fold increase in myometrial 
cells. Combination of TGF-β1 or TGF-β3 with BMP-7 demonstrated a 
concentration dependent inhibition of the FN1 gene compared to either of the 
cytokines alone. Similar results were observed with COL1A1 gene.
Conclusions: Though BMP-7 is closely related to the TGF-β family of 
cytokines and is known to counterbalance the effect of the profi brotic pathway 
in many diseases, we do not observe this effect in leiomyoma cells. Further 
investigations are needed to unravel profi brotic activators in leiomyomas.

T-085
A Major Role of the Minor Collagens: Collagen V and Collagen XI 
Expression, Secretion and Regulation in Leiomyoma (LEIO) Versus 
Myometrium (MYO). Erica E Marsh,1 Ju Wu,1 Eden Cardozo,1 Serdar E 
Bulun,1 Arthur Veis.2 1Obstetrics and Gynecology, Feinberg School of Medicine 
- Northwestern University, Chicago, IL, USA; 2Cellular and Molecular Biology, 
Feinberg School of Medicine - Northwestern University, Chicago, IL, USA.
Leiomyomas are fi brous sex steroid sensitive tumors of the human uterus and 
remain the leading cause of hysterectomy in the United States. The major 
fi brillar collagens (I, II, and III) have been long known to be overexpressed 
in these tumors but the contribution of the minor fi brillar collagens (V, XI) to 
the pathogenesis of this disease remains uninvestigated. The purpose of this 
study was to determine the presence and relative expression levels of the minor 
fi brillar collagens in LEIO (tumor) versus MYO (normal uterine tissue) and to 
determine the role of ascorbic acid in their transcription and secretion.
Matched MYO and LEIO tissue were collected from women undergoing 
hysterectomy and protein and RNA were isolated. Primary MYO and LEIO 
smooth muscle cells were isolated and treated with varying doses (0-100mM) 
of ascorbic acid (AA) and for varying time points (0-96hrs) and cell protein 
and RNA were isolated. Real time PCR and western blotting analysis were 
employed to quantify mRNA and protein.
COL5A2 and COL11A1 and COL11A2 mRNA (n=5) are expressed at 
signifi cantly higher levels in leiomyoma versus matched myometrium (2.2, 
6.77, and 2.56 fold respectively; p<0.05). In addition, Type V and XI collagen 
proteins are expressed at higher levels in leiomyoma than myometrium in 
vivo per western blotting. Treatment with ascorbate acid (AA) increases the 
secretion of the minor collagens into the media in a dose and time dependent 
fashion per western blotting. In addition, gene transcription of COL11A1 in 
vitro is increased versus vehicle and to a much greater extent than the other 
fi brillar collagen genes over a 96hr treatment course (16.14 versus 5.26 fold 
increase; n=3).
These fi ndings demonstrate that the minor fi brillar collagens contribute to the 
pathological phenotype of these prevalent ECM laden tumors and that they 
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represent a therapeutic target for this condition.
Support: This work was supported by the NIH – Womens Reproductive 
Health Research Scholars Program, the Robert Wood Johnson Foundation, 
Northwestern Memorial Hospital and the Feinberg School of Medicine of 
Northwestern University.
A portion of this work was presented at the 2010 American Society of Matrix 
Biology Biannual Meeting in Charleston, SC.

T-086
Towards Uterine Fibroids Gene Therapy: Targeted Adenovirus Vector 
(Ad-SSTR-RGD-TK/GCV) Provides Superior Killing of Human 
Leiomyoma Cells Compared to Unmodifi ed First Generation Adenoviral 
Vectors. Sangeeta Nair,1 David T Curiel,2 Ayman Al-Hendy.1 1CWHR, Dept 
of Obstetrics Gynecology, Meharry Medical College, Nashville, TN, USA; 
2Div Human Gene Therapy Center, Dept of Medicine, University of Alabama, 
Birmingham, AL, USA.
Background: We have recently tested several modifi ed adenovirus vectors with 
luciferase marker gene to identify the best transductional and transcriptional 
modifi cation to target adenovirus for uterine fi broid cells in vitro. Adenovirus 
was modifi ed by adding a RGD-4C (arginine-glycine-aspartic acid) motif 
to make the vector CAR (Coxsackie adenovirus receptor) independent and 
increase its transduction affi nity towards human leiomyoma cells (Hassan M 
et. al., 2009). In this study we tested the utility of such targeted Ad-SSTR-RGD 
vector with the thymidine kinase (TK)/ganciclovir (GCV) therapeutic gene 
system against human leiomyoma cells.
Methods: Immortalized human leiomyoma cells (HuLM) were seeded in a 
96-well plate at 6x103 density per well. At 50% confl uence the cells were 
infected with one of the following adenoviral vectors: Ad-LacZ, unmodifi ed 
fi rst generation Ad-TK or Ad-SSTR-RGD-TK at different multiplicity of 
infections (5-100 plaque forming units [pfu]/cell) for 5 hours in transfection 
medium containing 2% FBS and 1% antibiotics. After viral transfection, the 
medium was replaced with regular maintenance medium. Twelve hours later 
the cells were treated with 10µg/ml of ganciclovir for 4 days.
Results: Cell proliferation in leiomyoma cells was reduced in Ad-TK/GCV 
group by 14, 20 and 37 % at 5, 50 and 100 pfu respectively compared with 
the control cells transfected with Ad-Lac Z/GCV (P<0.05). The highest cell 
death was noticed in leiomyoma cells transfected with targeted Ad-SSTR-
RGD-TK/GCV which showed a reduction in cell number by 27, 40 and 77% 
at 5, 50 and 100 pfu respectively compared with the control cells transfected 
with Ad-LacZ/GCV (p<0.05).
Conclusions: Targeted Adenovirus mediated delivery of TK/GCV effectively 
reduces cell growth in HuLM cells far superior to untargeted fi rst generation 
adenoviral vectors. These data demonstrate the potential utility of Ad-SSTR-
RGD-TK/GCV gene therapy approach as a viable non-surgical alternative 
treatment option for women with symptomatic uterine fi broids.
Support: NIH/NICHD R01 HD046228 and RCMI grant G12 RR 03032

T-087
Proinfl ammatory Cytokine TNFα Regulates Sex Steroid Synthesizing 
Enzymes in Uterine Leiomyoma Cells. Sangeeta Nair, Ayman Al-Hendy. 
CWHR Dept Obstetrics Gynecology, Meharry Medical College, Nashville, 
TN, USA.
Background: One of the major risk factors for uterine fi broids is obesity, which 
is a state of chronic infl ammation involving secretion of many biologically 
active substances like leptin, adiponectin, TNFα and MCP-1. Among the 
infl ammatory markers, levels of TNFα have been found to be elevated in 
the adipose tissue of obese individuals; similar high levels are reported in 
leiomyoma tissues. Steroid hormones like estrogen and progesterone play 
a major role in leiomyoma formation and growth. Here we tested possible 
interaction between TNFα and steroidogenesis in immortalized human uterine 
leiomyoma cells (HuLM cells).
Methods: HuLM cells were cocultured with SW872 cells, which are 
representative adipocyte cells. RNA was extracted from cocultured HuLM cells 
to measure the levels of StAR, 3βHSD and CYP11a through Real Time PCR. 
In separate experiment, human leiomyoma cells (HuLM) were grown to 70% 
confl uence. The medium was changed to serum free and the cells treated with 
30uM of cholesterol and 2, 10 or 40 ng of TNFα for 48 hours. Cell lysates were 
prepared for western immunoblot assays for expression of StAR, 3βHSD, and 
CYP11a. Expression of progesterone receptors A and B was measured in the 
cell lysates using specifi c antibodies.
Results: Cocultured HuLM cells showed an increased mRNA expression of 
3βHSD but not in StAR and CYP11a. Protein expression of StAR and 3βHSD 

in HuLM cells at 10 and 40ng concentrations of TNFα were elevated but not 
CYP11a. Progesterone receptor A was increased in expression in TNFα treated 
HuLM cells but not progesterone receptor B. These results suggest a role of 
TNFα in steroidogenesis and progesterone receptor expression in human 
leiomyoma cells. Progesterone secretion by TNFα-treated HuLM cells is 
currently under evaluation in our laboratory.
Conclusions: Proinfl ammatory cytokine TNFα which is secreted in abundance 
in obesity regulates the expression of key steroidogenesis enzymes and 
progesterone receptor A in human leiomyoma cells. Further investigations are 
required to understand how obesity contributes to the pathogenesis of human 
uterine leiomyoma.
Support: NIH/NICHD R01 HD046228 and RCMI grant G12 RR 03032

T-088
Robot-Assisted Laparoscopic Myomectomy Versus Abdominal 
Myomectomy: A Comparative Effectiveness Analysis of Post-Operative 
Patient Outcomes. Kate Nash,1 Alexander Lin,1 Charles Zei,2 Guanning 
Lu,1 Biftu Mengesha,1 Joe Feinglass.2,3 1Dept. of Obstetrics and Gynecology, 
Northwestern University Feinberg School of Medicine, Chicago, IL, USA; 
2Division of General Internal Medicine, Northwestern University Feinberg 
School of Medicine, Chicago, IL, USA; 3Institute for Healthcare Studies, 
Northwestern University Feinberg School of Medicine, Chicago, IL, USA.

OBJECTIVE: To compare patient characteristics and clinical outcomes 
between patients undergoing robotic-assisted laparoscopic myomectomy 
(RALM) and abdominal myomectomy (AM).
METHODS: Medical records were reviewed for the fi rst 27 RALM patients 
and 106 randomly selected AM patients at an academic medical center. 
Logistic regression was used to estimate the likelihood of undergoing RALM 
as a function of age, uterine size, body mass index, insurance status, race 
and ethnicity, and operative indication. Perioperative clinical outcomes and 
effi ciency outcomes were compared stratifying for uterine size, specimen 
weight, and matched propensity scores.
RESULTS: RALM patients were older, had smaller uteri, and had operative 
indications for either pain or gastrointestinal complaints as opposed to bleeding 
(all p<0.05). Differences between procedures in median estimated blood 
loss, maximum pain scores and complications favored RALM but were not 
signifi cant; use of IV hydromorphone was signifi cantly lower for RALM. 
Charges were approximately twice as high for RALM despite signifi cantly 
shorter length of stay, refl ecting longer operating room time.
CONCLUSION: RALM clinical outcomes were generally equivalent to AM 
but as specimen size removed increased, the resulting increase in operative time 
was much higher. Large and multiple intramural fi broids can be safely removed 
via RALM, potentially expanding the population of patients who would be 
candidates for minimally invasive surgery. Future research comparing longer-
term outcomes such as time to return to normal activities, degree of symptom 
relief, overall satisfaction, and volume of residual fi broid are needed.
Outcomes by Uterine Size for AM vs. RALM
 Uterine Size 

<12 wks
Uterine Size 
12-16wks

Uterine Size 
>16wks  

 AM RALM AM RALM AM RALM p
Median EBL (cc) 150 100 150 200 450 400 0.69
Mean Maximum 
Pain Score 6.4 5.4 5.7 4.5 5.7 5.4 0.43
Any Complication 0% 10% 18% 8.3% 37.2% 20% 0.54
Hydromorphone Use 84.6% 50% 80% 66.7% 81.4% 40% 0.01

T-089
Effects of Uterine Artery Embolism and MR-Guided Focused Ultrasound 
Treatment on Sexual and Urinary Function in Women with Uterine 
Fibroids. Stephen D Quinn,1 Lesley Regan,1 Wadyslaw Gedroyc.2 1Obstetrics 
and Gynaeology, Imperial College London, London, United Kingdom; 
2Radiology, Imperial College London, London, United Kingdom.
Introduction: Uterine artery embolism (UAE) and Magnetic resonance-guided 
focused ultrasound (MRgFUS) are two non-surgical treatments for uterine 
fi broids. This study was developed to evaluate the effect that these modalities 
have on both urinary and sexual function.
Methods: Standardised symptom severity score quality-of-life questionnaires, 
including assessment of urinary frequency and nocturia, and sexual function 
were completed by 149 women with uterine fi broids. Of these, 76 underwent 
UAE, and 73 had MRgFUS. Questionnaires were then completed at 6 months 
following treatment.
Results: Following UAE women experienced a mean improvement of their 
urinary symptoms of 29.56 (SD 28.29 P<0.001) and sexual function of 29.82 
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(SD 39.58 P=0.0019). Following MRgFUS, urinary symptoms improved by 
a mean of 36.08 (SD 28.94 P<0.001) and sexual function by 25.00 (SD 28.20 
P<0.05).
Conclusion: The benefi cial effect of UAE and MRgFUS on urinary symptoms 
and sexual function is evident at 6 months post-treatment.

T-090
Demographics and Outcomes of Women Undergoing MR-Guided Focused 
Ultrasound Treatment of Their Uterine Fibroids. Stephen D Quinn,1 Lesley 
Regan,1 Wladyslaw Gedroyc.2 1Department of Obstetrics and Gynaecology, 
Imperial College London, London, United Kingdom; 2Radiology, Imperial 
College London, London, United Kingdom.
Introduction
Magnetic resonance guided focused ultrasound treatment (MRgFUS) of uterine 
fi broids is FDA approved and is now used at over 80 centres worldwide. Since 
introducing this treatment option for women with uterine fi broids we have 
found positive results. In this study we investigate how patient selection affects 
outcome for these women.
Methods
85 women undergoing MRgFUS between January 2008 and January 2010 
were reviewed. Their demographics, presenting symptoms, fi broid volumes, 
fi broid signal intensity (as compared to skeletal muscle in T2 images), number 
of fi broids and standardised symptom severity scores (SSS) were recorded. 
These women were followed-up between 6 and 12 months post-MRgFUS, 
again with SSS and all underwent contrast enhanced MRI. Previous studies 
have used a SSS improvement of greater than 10 as a clinically signifi cant 
result (Stewart et al. 2006).
Results
Of the 85 women undergoing MRgFUS, the mean BMI was 24.92, age 42.56 
years, and 73/85 (85.9%) had undergone no prior treatment for their fi broids. 
Presenting symptoms were described as menorrhagia in 54/86 (62.79%), 
pressure symptoms in 22/86 (25.6%), and other (including urinary and 
fertility problems) as 10/86 (11.63%). Average fi broid volume was 502.75cm³ 
(SD 339.37cm³), with an average number of fi broids of 4.75 (SD 5.26) and 
demonstrated high signal intensity on T-2 weighted images in 26.7%. At 6 
months 71 women returned for follow-up MRI (83%). Mean improvement in 
SSS was 25.87% (SD 22.07) and mean change in volume was a 0.5% increase 
at 6m. 50/71 (70.4%) women experienced a post-treatment improvement in 
their SSS of greater than 10. Of those 21 women with SSS of less than 10, 
high signal intensity of their fi broids was detected in 36.4%, and mean fi broid 
number was 5.9 (SD 6.73).
Conclusion
Women not experiencing signifi cant symptomatic benefi t following MRgFUS 
tend toward a higher number of fi broids within their uteri, and a higher 
proportion of these fi broids show high signal intensity on T2 MRI. By 
improving our patient selection prior to MRgFUS we may be able to improve 
our results and avoid women undergoing unsuccessful treatment.

T-091
Fibroid Associated Heavy Menstrual Bleeding: Correlation of Clinical 
Symptoms, Doppler Ultrasound Assessment of Vasculature and Tissue 
Gene Expression Profi les. Sophia E Tsiligiannis,1 Marina Zaitseva,3 Peter 
Coombs,2 Paul Shekleton,3 Beverley Vollenhoven,1 Martha Hickey,3 Peter AW 
Rogers.3 1Centre for Women’s Health Research, Department of Obstetrics and 
Gynaecology, Monash University, Clayton, Victoria, Australia; 2Department of 
Diagnostic Imaging, Monash Medical Centre, Melbourne, Victoria, Australia; 
3Department of Obstetrics and Gynaecology, Melbourne Universit, Melbourne, 
Victoria, Australia.
The reasons why some fi broids cause heavy menstrual bleeding (HMB) are 
unknown. Many fi broids having a highly vascular plexus in the peri-fi broid 
myometrium (PFM), however, the potential role of the PFM in HMB has never 
been investigated. The aim of this study was to correlate clinical symptoms, 
Doppler ultrasound appearances and tissue gene expression profi les in women 
scheduled for hysterectomy due to symptomatic fi broids. We hypothesised 
that fi broid heterogeneity, colour fl ow and spectral Doppler resistance indices 
would correlate with differences in gene expression profi les. We further 
hypothesised that increased peri-fi broid gene expression of key angiogenic 
genes would correlate with increased peri-fi broid vascularity. N=6 patients 
underwent B-mode, colour and spectral Doppler ultrasound assessment. 
Following hysterectomy tissue samples collected from three areas – fi broid, 
PFM and distant myometrium (DM) were analysed using quantitative RT-PCR 
and angiogenesis PCR array. A higher mean peak systolic velocity (PSV) in 

the PFM region when compared to mean PSV within the fi broid (p<0.001) 
was seen. Differences in angiogenic gene expression were consistent with the 
heterogeneity of the clinical data collected. Fibroid heterogeneity within a single 
uterus was also demonstrated. Fibroid samples from the same uterus clustered 
separately based on their gene expression, and had different blood fl ow profi les 
in 3 out of 4 patients with multiple fi broids. Signifi cant differences in gene 
expression between tissues included: S1PR1, EFNA3 and SERPINF1 which 
were differentially expressed between F and both PFM and DM; EGF, FGF1 
and MMP9 between F and PFM; KDR, NRP2 and MMP2 between F and DM; 
and FGF2 between DM and other groups. Gene interaction networks identifi ed 
differences between fi broid and PFM regions compared to fi broid versus DM. 
This is the fi rst attempt to correlate fi broid blood fl ow and clinical symptoms 
with gene expression, and has obtained molecular evidence demonstrating that 
PFM region may be functionally distinct from distant myometrium.

T-092
Hypertension and Endothelin-1 Are Associated with Uterine Lieomyoma 
Proliferation. Kedra Wallace, Evan Turnage, Lillian Ray, Bryan Cowan, 
Babbette LaMarca. Obstetrics and Gynecology, University of Mississippi 
Medical Center, Jackson, MS, USA.
Objective: Uterine leiomyomas are the most common tumor of the female 
reproductive tract and substantially reduce quality-of-life in affected women. 
Recent observations suggest a hypoxic drive that initiates fi broid development. 
Hypoxia is a regulator of menses in women and regulation of vascular 
endothelin growth factor by its receptor sFlt-1 is necessary for normal cycles. A 
role for the vasoactive peptide, Endothelin-1 (ET-1), was recently demonstrated 
by others to inhibit apoptosis of leiomyoma cells in vitro. However, a role for 
ET-1 in human leiomyoma proliferation is unknown. This study was designed 
to address the hypothesis that uterine fi broid proliferation is associated with 
production of vasoactive peptide ET-1 and sFlt-1 which may serve as a link 
between uterine fi broid proliferation and the development of hypertension in 
women. 
Design: An in vitro model of fi broid and myometrium cultivation was used 
to determine if fi broids are a source of ET-1 and if hypoxia exacerbates ET-1 
secretion from fi broids vs. myometrium.
Methods: After hysterectomy, fi broids and myometrium are excised from 
uterus, washed in PBS and plated on matrigel coated inserts. Standard media 
was used in all cultures. To induce hypoxia, cultures were placed in an incubator 
chamber with a fi nal pO2 value between 1-0.5%. 2 and 24 hrs post incubation, 
ET-1 and Sfl t-1 were measured from cell culture supernatants using ET-1 and 
sfl -1 ELISA.
Results: Of 187 patients receiving hysterectomy for uterine leiomyomas 
48% were untreated for hypertension. This was associated with an increase 
of ET-1 in myometrial tissue after 24hrs of hypoxia compared to normoxic 
(8±2.3 vs 6.8±1.4 pg/ml). In response to hypoxia ET-1 in the fi broid increased 
(normoxic 9.4±2.6 to 14.5±3.5 pg/ml). In the myometrium hypoxia increased 
sFlt-1 compared to normoxic conditions (9494±1140 vs 6949±1124 pg/ml). 
In fi broid sFlt-1 was increased after 24hrs of hypoxia compared to normoxic 
(7189±1173 vs 5460±902 pg/ml).
Conclusions: These data support our hypothesis that development of uterine 
fi broids is associated with hypertension in patients treated at the UMMC. 
Furthermore, hypoxia stimulated endothelial vasoactive and growth factors 
from human fi broids that are associated with the development of hypertension. 
These data suggest a possible link between mechanisms of blood pressure 
regulation and development of uterine fi broids in hypertensive patients.

T-093
Whole Transcriptome Analysis of Human Oocytes and Polar Bodies. Peter 
C Klatsky,1 Adrian M Reich,2 Jeannine Wittmyer,1 Wendy S Vitek,1 Sandra A 
Carson,1 Gary M Wessel.2 1Reproductive Endocrinology & Infertility, Women & 
Infants Hospital, Providence, RI, USA; 2Brown University, Molecular Genetics, 
Cell Biology & Biochemistry, Providence, RI, USA.
Background: Proteins and mRNA produced during prophase of Meiosis I guide 
fertilization and embryonic development until embryonic genome activation 
occurs on post fertilization day 3. We recently demonstrated that mRNA can 
be quantitatively detected in a single human polar body. We now describe the 
transcriptome in the polar body and compare it to paired oocytes.
Study Design: Descriptive Lab study
Methods: Residual, immature oocytes from couples undergoing intracytoplasmic 
sperm injection were cultured in IVM media to maturation. Oocytes underwent 
polar body biopsy if they matured after 24 hours of culture. Paired polar bodies 
and oocytes were lysed in separate tubes, treated with DNase, followed by 
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immediate reverse transcription using primers designed to maximize transcript 
yield across the transcriptome. Cells were then amplifi ed twice for 15 cycles 
each. cDNA were assayed on the bioanalyzer before preparation and sequencing 
35bp of the cDNA fragments for mapping to the human genome. Eight samples 
were sequenced from 22 oocyte-polar body pairs: four samples containing 
cDNA from either a single oocyte or its paired polar body; four pooled samples 
contained cDNA from a pooled specimen of ten oocytes or the corresponding 
ten polar bodies. The transcriptomes of a two individual oocytes are compared 
to that of their fi rst sibling polar body, as well as to the transcriptomes sequenced 
from two pools of ten oocytes and ten sibling polar body pools.
Results:
30ng/µl of double stranded cDNA was generated from oocytes and polar bodies 
covering a broad range of message transcripts including those for oocyte specifi c 
transcripts. Median transcript length ranged from 100 to 300bp. Analysis of 
transcript profi les show that more transcripts are present in oocytes which 
could refl ect the presence of cumulus cells or decreased stability of transcripts 
in the polar body. The proportion of oocyte specifi c genes were also reported 
in the polar body.
Conclusions:
Whole transcriptome analysis can successfully amplify mRNA from single 
oocytes and polar bodies. The polar body shares a robust population of 
transcripts with its paired oocyte.

T-094
Abnormal Sperm Guidance in C. elegans TGF-β Mutants. Katherine K 
McKnight,1 Michael A Miller.2 1Obstetrics and Gynecology, University of 
Alabama at Birmingham, Birmingham, AL, USA; 2Cell Biology, University of 
Alabama at Birmingham, Birmingham, AL, USA.
BACKGROUND
Prostaglandins (PG) are signaling molecules that play roles in infl ammation, 
immunity, reproduction, and nervous system function. In the nematode C. 
elegans, oocytes generate PG that attract sperm to the fertilization site, the 
spermatheca (ST). Studies suggest that transforming growth factor beta (TGF-β) 
proteins may be required for this oocyte to sperm signaling process.
TGF-β’s have been implicated in several aspects of mammalian reproduction, 
including oocyte incompetence, but the mechanisms are not understood. We 
compared sperm migration in C. elegans strains with mutations in TGF-β 
signaling components to the wild-type. After a wild-type male worm deposits 
sperm in a wild-type hermaphrodite uterus, 90% of sperm will accumulate 
at the ST within 1 hour. daf-1 and daf-4 encode genes for type I and type 
II TGF- β receptors, respectively, and daf-7 encodes a TGF-β ligand. daf-1 
and daf-4 are widely expressed, but daf-7 is only expressed in neurons. We 
hypothesize that mutations in these TGF-β signaling components cause sperm 
targeting defects.
MATERIALS AND METHODS
MitoTracker Red CMXRos, a fl uorescent dye that stains mitochondria, was 
used to label wild-type male sperm. Adult wild-type and TGF-β mutant 
hermaphrodites were anesthetized with 0.1% tricaine and 0.01% tetramisole-
HCl in M9 buffer for 30 minutes. The anesthetized worms were transferred to a 
nematode growth media (NGM) plate containing 100 MitoTracker-stained wild-
type males and were allowed to mate for 30 minutes. Mated hermaphrodites 
were removed from males for 1 hour and then mounted on a 2% agarose gel 
for microscopy. Imaging was performed using a Zeiss Axioshop 2 Plus with 
fl uorescence and a 63X objective. Sperm accumulation was measured by 
calculating the percent of sperm found within three anatomic zones between 
the vulva and ST.
RESULTS
daf-1 mutant hermaphrodites exhibited abnormal accumulation of wild-
type sperm, with 8.1% reaching the ST compared to 91.1% in the wild-type 
(p<0.001). daf-4 and daf-7 mutants had similar phenotypes with 48.0% and 
63.4% (p<0.001 and p=0.02) respectively reaching the ST.
DISCUSSION
Mutations in the C. elegans TGF-β ligand and receptors caused abnormal 
sperm accumulation in the reproductive tract, possibly due to abnormal oocyte 
prostaglandin synthesis. Further studies are needed to elucidate the mechanism 
by which TGF-β proteins infl uence sperm/oocyte interactions.

T-095
The Effect of Erythrocyte Membrane Bound Omega-3 Fatty Acids on 
Early Embryo Development: A Pilot Study. Tolga B Mesen,1 Michelle L 
Matthews,2 Margaret Papadakis,1 Rebecca S Usadi,1 Jolene K Barker,1 Bradley 
S Hurst.1 1Department of Obstetrics and Gynecology, Carolinas Medical Center, 
Charlotte, NC, USA; 2Reproductive Endocrinology and Infertility, Fertility 
Specialists Medical Group, San Diego, CA, USA.
Objective: Omega-3 Fatty acids (omega-3 FA), specifi cally eicosapentaenoic 
acid (EPA) and docosahexaenoic acid (DHA), are essential fatty acids provided 
by dietary fi sh intake. In a prior study we demonstrated a high correlation 
between erythrocyte membrane omega-3 FA and follicular fl uid omega-3 FA 
during in-vitro fertilization (IVF) cycles. DHA and EPA have been shown to be 
essential to cell membrane biochemistry, have anti-infl ammatory effects, and 
act as a free radical scavenger. Because of the biological effects of Omega-3 
FA, we hypothesized that EPA and DHA levels may be related to embryo 
development in-vitro.

Design: Retrospective study

Materials and Methods: Serum was obtained form 10 subjects during ovarian 
stimulation for IVF, frozen, and batch assayed for the erythrocyte membrane 
omega-3 fatty acids EPA and DHA at a reference laboratory. Since we 
previously found a high correlation between EPA and DHA in follicular fl uid 
and erythrocytes, IVF outcomes from these cycles were studied to determine 
if there was a correlation between erythrocyte DHA and EPA levels and early 
IVF outcomes including fertilization rates, embryo quality, and blastocyst 
formation using a Fisher z transformation.
Results: There was a signifi cant correlation between the percentage of DHA 
and DHA+EPA and the number of high-grade cleaving day 3 embryos (P.026 
AND .031 respectively) (table 1). In addition, there was a trend towards 
increased fertilization rates with increased DHA and DHA+EPA, but this was 
not statistically signifi cant. There is no apparent correlation between EPA and 
DHA levels and blastocyst formation rates.
Table 1: Omega-3 Fatty Acids Correlation to High Grade Day-3 Embryo
Omega-3 Correlation 95% Confi dence Limits p-Value
DHA+EPA .65 .04 .91 .031
EPA .66 .06 .91 .026
DHA .35 -.36 .80 .30
Conclusion: Although the sample size in this study was small, we found a 
surprisingly strong correlation between erythrocyte omega 3 FA and early 
embryo development. We are planning a larger prospective clinical trial to 
further study these results. If future studies demonstrate that omega-3 FA 
improve early embryo morphology, it is possible that increased dietary omega-3 
FA could improve IVF pregnancy and birth rates.

T-096
Decreased Spermatogenesis, Fertility, and Altered GLUT Expression in 
Akt1-/- and Ak2-/- Mice. Kenan Omurtag, Sung Kim, Kelle Moley. OBGYN, 
Washington University.
Introduction
Akt is a protein kinase associated with cellular metabolism and apoptosis. Akt1 
is the most abundant isotype, and Akt1-/- mice, father pups at much reduced 
numbers. Facilitative glucose transporters (GLUTs) are essential plasma 
membrane(PM) proteins that facilitate cell metabolism. GLUTs are important 
for sperm quality, fertilization capacity and embryo development. We sought to 
investigate aspects of infertility in Akt null male mice, and determine whether 
this deletion affects GLUT expression in the testes and sperm.
Methods
Akt1 and Akt2 null mice, both on C57Bl/6 backgrounds were compared to 
age matched controls. Immuno-histochemistry and Western immunoblot were 
performed on testes to evaluate expression of Akt1/2, GLUT8, 9a, 9b,GSK3α/β. 
Paraformaldehyde-fi xed sperm were exposed to Indirect Immunofl uorescence 
to localize GLUT expression. Apoptosis was assessed by TUNEL. In Vitro 
fertilization and Computer assisted sperm analysis were performed to evaluate 
fertilization and sperm parameters.
Results
Tubule volume, spermatocyte, and sperm number of Akt null mice were less 
than control. Expression of pro-apoptotic markers GSKα/β were elevated in 
both null mice. GLUT8 localized to the acrosome, mid-piece, and principal 
piece of the control and Akt1-/- sperm, but was decreased in the acrosome and 
not detected in the principal piece of Akt2-/- sperm. GLUT8 PM localization 
was decreased in the spermatocytes of Akt2-/- mice. Sperm from both Akt1-
/-(39%) and Akt2-/-(8.6%) mice displayed greater apoptosis and decreased 
motility vs control(4.8%). Akt1-/- mice had severe oligospermia. Akt2-/- mice 
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had 50% less concentrated sperm vs control. Control sperm exhibited an 88.5% 
fertilization rate, with 64.5% of embryos developing to blastocysts. Akt2-/- 
sperm had a markedly decreased fertilization rate (52.5%) with only 13.5% 
developing to blastocysts. Embryos created by Akt2-/- sperm and control 
oocytes showed increased fragmentation and poor growth.
Conclusion
Decrease in glucose utilization, alone or in conjunction with increased activation 
of pro-apoptotic GSK3α/β results in increased apoptosis. The competence of 
germ cells is dependent on suffi cient energy metabolism. Abnormalities in 
spermatogenesis from derangements in glucose metabolism are known to occur. 
Disruptions in normal germ cell metabolism may contribute to infertility in 
these males. Studying Akt null mice may elucidate signal pathways by which 
the balance of sperm metabolism and apoptosis determine fertility.

T-097
Computer Assisted Oocyte Morphometry before ICSI: Correlation of 
Oocyte Measurements with Fertilization, Embryo Development and 
Clinical Pregnancy. Maria das Graças Camargos, Veronica N Lobach, 
Francisco AN Pereira, Claudia NCD Lemos, Fernando M Reis, Aroldo F 
Camargos. Human Reproduction Unit and Dept. of Ob/Gyn, University of 
Minas Gerais, Belo Horizonte, MG, Brazil.
Study Objective: The present study aimed to correlate morphometric 
parameters of the oocytes with the occurrence of fertilization and pregnancy 
following intracytoplasmic sperm injection. (ICSI).
Design: Controlled cohort study.
Setting: Human Reproduction Laboratory, Academic Hospital, Federal 
University of Minas Gerais, Brazil.
Patients: Women (n=32) who were candidates for ICSI.
Interventions: Oocytes (n=220) were obtained for ICSI and submitted 
to morphometric evaluation using the Cronus3Tm software program. The 
measurements included oocyte diameter, periviteline space width, zona 
pellucida thickness and fi rst polar body diameter.
Main Outcome Measures: fertilization and pregnancy.
Results: The median oocyte diameter was similar in cases in which fertilization 
occurred compared to those in which fertilization failed (respectively 75.2 
µm and 75.9 µm, p=0.218). The two groups had similar measurements of 
periviteline space, zona pellucida and fi rst polar body. Also the occurrence 
of pregnancy was not signifi cantly associated with oocyte morphometric 
parameters, as the median oocyte diameter and the measurements of periviteline 
space, zona pellucida and fi rst polar body were similar among women who 
achieved pregnancy and women who failed to become pregnant in that cycle. 
Conclusion: Morphometric parameters of the oocytes do not correlate with 
the occurrence of fertilization or pregnancy following ICSI.

T-098
Metabolic Profi ling of Human Trisomy 21 and Normal Day 3 IVF Embryos 
Reveal Differences in Their Early Metabolism. Inma Sanchez-Ribas,1,4,4 
Marisa Riqueros,1 Pablo Vime,2 Thomas Jhonsson,3 Agustin Ballesteros,1 Carlos 
Simon,4 Francisco Dominguez.5 1Obst/Gyn, IVI Barcelona, Barcelona, Spain; 
2IVF Lab, IVI Sevilla, Sevilla, Spain; 3Research, Metabolon Inc, Durham, NC, 
USA; 4INCLIVA, Fundacion IVI. Instituto Universitario IVI. Incliva, Valencia, 
Spain; 5Research, Embryomics, Derio, Vizcaya, Spain.
Background: A major issue in the human reproductive fi eld is the selection of 
the appropriate embryos, in terms of chromosomal constitution and viability 
potential, for transfer into the maternal uterus. To date, the method used to 
select the best cleavage embryo or blastocyst is morphological assessment, 
but this selection method is highly subjective.
Objective: To identify biomarkers using metabolomic techniques analyzing 
spent media changes resulting from culturing healthy IVF embryos and embryos 
that developed trisomy 21.
Methods: A total of 44 spent media samples were analyzed by metabolomic 
techniques in this study. The samples were collected from normal embryos (15), 
trisomy 21 group (15), and matched control media group (14). The metabolomic 
profi le was obtained with liquid and gas cromatography coupled to mass 
spectometry (LC/GC - MS) of spent media samples. A total of 30 embryos 
from our PGD/PGS programme were biopsied and chromosomally analyzed 
by conventional FISH in a single blastomere using probes for chromosomes 
13, 15, 16, 18, 21, 22, X & Y. According to the results obtained, they were 
classifi ed as chromosomally normal or abnormal for trisomy 21.
Results: Measurements of hundreds of metabolites present in the spent media 
samples from normal and trisomy 21 day 3 embryos were assessed. Four 
signifi cantly different compounds were identifi ed by a matched paired t-test 

generating p-values and contrasting both groups. Two named metabolites, 
caproate and androsterone sulfate were identifi ed as potential markers to 
distinguish the trisomy 21 preimplantation embryos from the normal group. 
In addition, two unnamed compounds, X-15622 and X-14808 were also 
signifi cantly altered between both groups. In addition, Many amino acids were 
decreased in the media of the normal embryos compared to the trisomy 21 
condition. This suggested that the amino acids were more effi ciently utilized 
for protein biosynthesis and/or energy metabolism by the healthy embryos.
Conclusions: This study suggests that metabolomic profi le of spent media 
samples from preimplantation embryos could be useful to detect aneuploidies 
prior to embryo transfer.

T-099
Aging-Related Increases in Oocyte Aneuploidy and Spindle Assembly 
Defects Are Prevented by Dietary Caloric Restriction (CR) or Pgc-1-alpha 
Gene Inactivation. Kaisa Selesniemi, Ho-Joon Lee, Jonathan L Tilly. Vincent 
Center for Reproductive Biology, Massachusetts General Hospital/Harvard 
Medical School, Boston, MA.
Background: CR is the most robust strategy known to delay aging in diverse 
species [Science 2010 328:321]. We have shown that CR delays the onset of 
infertility, and improves fecundity and offspring survival, in aging female mice 
once ad libitum (AL) feeding is resumed (CR-AL) [Aging Cell 2008 7:622]. 
Yet, little is known of the molecular mechanisms by which CR benefi ts ovarian 
function. In non-gonadal tissues, the actions of CR have been linked, at least 
in part, to the metabolic regulator, peroxisome proliferator-activated receptor 
gamma coactivator-1 alpha (PGC-1).
Objective: To test if CR improves multiple aspects of oocyte quality in aging 
females, and if these effects are mediated by PGC-1.
Methods: Wild type (WT) and Pgc-1 gene knockout (KO) female mice were 
AL-fed or placed on 40% CR from 3.5 through 11 months of age, after which 
the CR females were then AL-fed for one month [Aging Cell 2008 7:622]. 
Oocytes were collected from young (3-month-old) AL-fed, aged (12-month-old) 
AL-fed and aged CR-AL-fed females by superovulation. The total number of 
oocytes ovulated and their maturational stage, as well as several parameters 
of oocyte quality (meiotic spindle formation, chromosomal alignment and 
mitochondrial dynamics), were recorded.
Results: In WT females, CR maintained ovulated oocyte yield and completely 
abolished aging-related increases in aneuploidy (hyperploidy and hypoploidy), 
chromosomal misalignment on the metaphase plate, meiotic spindle assembly 
abnormalities and mitochondrial dysfunction (aggregation, declining ATP 
synthesis) in oocytes, all of which occurred in oocytes of age-matched AL-fed 
WT control females. Deletion of the metabolic regulator, PGC-1, recapitulated 
the benefi cial effects of CR on superovulated oocyte yield and quality in aging 
AL-fed WT females, and these outcomes were unaltered by placing Pgc-1 KO 
females on CR.
Conclusions: These results demonstrate that a 40% reduction in dietary 
caloric intake during adulthood or loss of PGC-1 function maintains germline 
chromosomal stability and its proper segregation during meiosis, such that 
ovulated oocytes of aged females previously maintained on CR or lacking 
PGC-1 are comparable to those of young females during prime reproductive 
life (supported by NIH R37-AG012279 and the MGH ECOR Fund for Medical 
Discovery).

T-101
First Trimester Folate Metabolism and Congenital Heart Defect. Ray O 
Bahado-Singh,1 Ranjit Akolekar, Eliisa Loyttyniemi, Kypros H Nicolaides. 
1Department of Obstetrics and Gynecology, Wayne State University, Detroit, 
MI, USA; 2Department of Obstetrics and Gynecology, King’s College Hospital, 
London, United Kingdom; 3Department of Statistics, University of Turku, Turku, 
Finland; 4Department of Obstetrics and Gynecology, King’s College Hospital, 
London, United Kingdom.
Background
Animal data suggest that maternal folate defi ciency can cause congenital heart 
defects (CHD) in the fetus. We evaluated whether maternal serum folate related 
correlated with CHD.
Method 
First trimester maternal plasma was collected and a total of 32 folate related 
metabolites including betaine, methionine, dimethylglycine, symmetric 
dimethylarginine, pyridoxyl 5-phosphate and free tetrahydrofolate were 
measured. Regression analyses was performed including maternal age, BMI, 
race, parity, gestational age, IVF vs. spontaneous conceptions, Down syndrome 
status, nuchal translucency (NT), gestational age (GA) and the above serum 
markers for the prediction of CHD.



 Poster Session: Genetics, Teratology, Prenatal Diagnosis (Thursday, 3/17/2011, 10:00 AM - 12:00 PM)

Scientifi c Abstracts Reproductive Sciences Vol. 18, No. 4 (Supplement), March  2011 101A

Results
There were a total of 228 fi rst trimester singleton pregnancies. Mean (SD) 
gestational age of sample collection was 12.8 (0.8) weeks for CHD vs. 12.7 
(0.6) weeks for controls, p=0.3. Of the cases 66 (28.9%) had CHD of which 
30 had Down syndrome. There were 30 (13.2%) non-cardiac Down syndrome 
controls and 132 (57.9%) normal controls. Among the CHD cases, 30 (45.5%) 
had A-V canal defects, 10 (15.2%) had coarctation, 9 (13.6%) had tetralogy of 
Fallot, 5 (7.6%) with double outlet right ventricle, 5 (7.6%) with transposition 
and the remaining 7 (10.6%) with other anomalies. The log transformed mean 
(SD) betaine level was higher in cases vs. controls, 2.98 (0.3) vs. 2.76 (0.3) 
p=0.006. Betaine levels was signifi cantly associated with CHD, AUC, ROC 
(95% CI) =0.602 (0.52, 0.69). Regression analysis found GA, p=0.042, MoM 
(NT), p<0.0001 and betaine p=0.014 to be signifi cant independent predictors 
of CHD. By combining NT, gestational age and betaine levels signifi cant 
prediction of CHD was achieved; ROC AUC (95% CI) =0.75(0.68, 0.83). 
This combination detected 55% of CHD cases with 84% specifi city at a risk 
threshold of > 1:3.
Conclusion
A signifi cant association was found between maternal betaine levels, a source 
of methyl group in folate defi ciency, and fetal CHD. Combined with NT 
measurements, moderate prediction of CHDs was achieved.

T-102
The Effect of Maternal Obesity on Accuracy of Ultrasound Predicted 
Fetal Macrosomia. Luminita S Crisan, Jeanmarie Texier, Hamisu Salihu, 
Victoria Belogolovkin. Division of Maternal Fetal Medicine, University of 
South Florida, Tampa, FL, USA.
OBJECTIVE: The study’s objective was to evaluate whether maternal obesity 
infl uences the accuracy of ultrasound predicted fetal macrosomia.
STUDY DESIGN: A retrospective review of a prospectively maintained 
ultrasound database was undertaken. 479 consecutive pregnancies with an 
ultrasound estimated fetal weight ≥ 4000 grams and gestational ages between 
36 and 43 weeks over a period of 5.5 years were included in the analysis. All 
ultrasound examinations were performed within 1 week of the delivery. The 
accuracy of ultrasound predicted fetal macrosomia, defi ned as absolute error 
(absolute value of ultrasound estimated fetal weight – birthweight) and absolute 
percent error (absolute error / birthweight x 100) was compared among three 
BMI categories- normal and overweight( BMI 18.5-29.9), obese patients (BMI 
30- 49.9) and super obese patients ( BMI ≥ 50).
RESULTS: The large majority of population in our study consisted of obese 
(77 %) and non diabetic (80.17%) patients. Obese patients with BMI of 30-49.9 
(341/479, or 71.2% of the study population) had a lower absolute percent error 
when compared with their normal and overweight counterparts (105/479, or 
21.9% of the study population) of 5.63 vs. 9.51 (p-value 0.01). There was also 
a lower magnitude of error in the super obese patients (33/479, or 6.9% of the 
study population) when compared to normal and overweight patients, (6.2 vs. 
9.1) but this was not statistically signifi cant. (Table 1)
CONCLUSION: There was no increase in the magnitude of the absolute 
error/absolute percent error with increasing maternal obesity. The results of our 
study suggest that increasing maternal obesity does not diminish the accuracy 
of ultrasound predicted fetal macrosomia.
Comparison of absolute error and absolute percent error rate across BMI categories
BMI category Absolute error Absolute percent error
 Median (grams) p-value Median (%) p- value
18.5-29.9 372.0 Referent 9.51 Referent
30-49.9 231.0 0.01 5.63 0.01
≥50 239.0 0.26 6.2 0.23

T-104
Focused Microarray Comparative Genomic Hybridisation Compared 
to G-Band Karyotyping in a Prospective Prenatal Population with a 
Structural Malformation Identifi ed on Ultrasound Scan. Sarah C Hillman,1 
Dominic J McMullan,2 Fiona Togneri,2 Georgina Hall,2 Lisa Cooper-Charles,2 
Val E Davison,2 Denise Williams,2 Eamonn Maher,1 Mark D Kilby.1,3 1School of 
Clinical and Experimental Medicine (Reproduction, Genes & Development), 
University of Birmingham, Birmingham, West Midlands, United Kingdom; 2West 
Midlands Regional Genetics Laboratory and Clinical Genetics Department, 
Birmingham Women’s Foundation Trust, Birmingham, West Midlands, United 
Kingdom; 3Fetal Medicine Centre, Birmingham Women’s Foundation Trust, 
Birmingham, West Midlands, United Kingdom.
BACKGROUND: Array Comparative Genomic Hybridisation (Array CGH) 
technology has allowed examination of the human genome at previously 
unthinkable resolution. It has enabled the detection of microdeletions & 

microduplications too small to be noted on standard G-band karyotype; as well 
as establishing novel syndromes. Its use in the prenatal setting would seem 
appropriate due to its ability to analyse DNA from uncultured cells, leading to 
more rapid turn-around of results and its ability for high throughput analysis. Its 
use however has been approached with caution due to diffi culties in interpreting 
Copy Number Variance (CNVs) of unknown clinical signifi cance which may 
give parents’ elevated anxiety.
METHODS: We are prospectively recruiting a cohort of patients with known 
fetal structural anomalies found on ultrasound scan at the FMC, Birmingham 
Women’s Hospital, UK. Patients were offered & consented to a targeted array 
(BlueGnome constitutional array®) analysis of the fetal genome in addition 
to rapid qPCR & G-band karyotyping prenatally.
RESULTS: Between 30th of November 2009 and October 2010, 102 cases 
were included in this prospective cohort; the major fetal anomalies being 28% 
cardiac, 22% CNS and 21% large NT (>3.5mm) anomalies. From the 102 
cases QF-PCR has detected 19 trisomies on PCR (detection rate of 18.6%). 
Focused array CGH has detected an additional 7 CNVs from 81 samples to 
date (detection rate of 8.1%). In three (3.7%) of these samples the karyotypic 
anomaly was not detected by standard karyotyping. The % of pathologic & 
benign CNVs are discussed. aCGH turned around the 1.76 days quicker than 
karyotyping.
CONCLUSIONS: Our ongoing prospective study has demonstrated that 
focused array CGH is capable of detecting chromosomal differences over PCR 
(8.1%) and above the standard G-band techniques (3.7%). The impact upon 
prenatal diagnosis and counselling will be discussed.
Funder : SPARKS,UK.

T-105
Investigating the Proteome and Transcriptome of Syncytial Knots To 
Identify Targets for Antenatal Screening. Olivia Holland, Peter Stone, 
Qi Chen, Larry Chamley. Department of Obstetrics and Gynaecology, The 
University of Auckland, Auckland, New Zealand.
Antenatal screening to make a prenatal diagnosis of chromosomal or genetic 
disorders is an established part of modern obstetrics. Currently, diagnostic 
antenatal screens are achieved through the invasive techniques of chorionic 
villus sampling (CVS) and amniocentesis. These methods have a small but 
persistent level of risk, procedurally-related abortion from amniocentesis or 
CVS can be as high 1%, and CVS may be associated with limb malformations. 
The syncytiotrophoblast is a single multinucleated cell which covers the 
entire surface of the placenta. As regions of syncytiotrophoblast age, large 
multinucleated fragments called syncytial knots are extruded into the maternal 
blood. Sampling of these fetal cells which circulate in the maternal bloodstream 
provides a potential means of non-invasive screening. However, isolating 
these cells requires knowledge of a syncytial knot-specifi c marker which is 
not present in the maternal blood. Towards identifying such a marker we are 
investigating the proteomes and transcriptomes of syncytial knots. Syncytial 
knots shed from fi rst trimester placentae were collected in vitro. For the 
proteomic analysis, protease-, detergent- and centrifugation-based methods 
were used to enrich plasma membrane proteins. Proteins in these samples were 
then identifi ed by mass spectrometry analysis. A total of 1,099 proteins were 
identifi ed from syncytial knots (n = 966). In silico analysis found that 60% of 
the proteins were not expressed in blood components. For the transcriptomic 
analysis RNA was isolated from the knots (n = 789), reverse transcribed into 
cDNA, and amplifi ed using a modifi ed single-cell RNA amplifi cation protocol. 
The cDNA was used to construct a deep sequencing library to be run on a 
next-generation sequencer. We found that syncytial knots contain an average 
of 2.82 picograms of RNA per knot, and that this RNA can be amplifi ed into 
usable quantities. To our knowledge, this is the fi rst time that identifi cation of 
the transcriptome of syncytial knots has been attempted. The proteomic and 
transcriptomic databases developed here provide a base to identify syncytial 
knot-specifi c markers that may make is possible to select these cells from a 
pregnant woman’s blood sample.
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T-106
ASK1 Gene Deletion Ameliorates Maternal Diabetes-Induced Ventricular 
Septal Defects: Possible Suppression of Hyperglycemia’s Anti-Proliferative 
Effects. Xuezheng Li,1 E Albert Reece,2 Peixin Yang.2 1Obstetrics, Gynecology 
& Reproductive Sciences, University of Maryland School of Medicine, 
Baltimore, MD, USA; 2Obstetrics, Gynecology & Reproductive Sciences; 
Biochemistry and Molecular Biology, University of Maryland School of 
Medicine, Baltimore, MD, USA.
JNK1/2 activation is a causative event in diabetic embryopathy. Apoptosis 
signal-regulating kinase 1 (ASK1) is a MAP3K that is upstream of JNK1/2. 
Ventricular septal defects (VSDs) are major heart defects associated with 
maternal diabetes. Here we determine if ASK1 plays a role in the induction of 
VSDs by hyperglycemia. Embryonic day 15.5 (E15.5) hearts from non-diabetic 
control (NC), diabetic mellitus (DM) and diabetic ASK1 knockout mice (DM-
ASK1KO) in C57BL/6J background were serially sectioned at 10 mM and 
examined for VSDs. VSDs were defi ned as discontinuous septum observed 
in two continuous sections. Cell proliferation was evaluated by detection of 
levels of phosphorylated (p-) histone H3 in E12.5 hearts. E12.5 was chosen 
because it is a critical time of heart development before VSDs is manifested 
at E14 afterwards. ask1 gene deletion did not affect high blood glucose levels 
in diabetic mice. 0% VSDs rate was observed in the NC group. 31.4% VSDs 
rate in the DM group was signifi cantly higher than that in the NC group. 7.8% 
VSDs rate in the DM-ASK1KO group was signifi cantly lower than that in the 
DM group. Levels of p-histone H3 in the DM group were lower than those in the 
NC group and the DM-ASK1KO group. Main results were summarized in Table 
1. These results demonstrate that ask1 gene is directly involved in the induction 
of VSDs by maternal hyperglycemia. ASK1 may mediate the anti-proliferative 
effect of maternal hyperglycemia. We provide in vivo genetic evidence that 
ASK1 is a critical mediator of hyperglycemia-induced VSDs.
Table 1. Incidence of VSDs in E15.5 hearts of non-diabetic (NC), diabetic mellitus 
(DM) and DM-ASK1KO mice
Experimental groups total Heart Number VSDs Heart Number Malformation 

Rates (%)
NC 25 0 0 ± 0 (n=4)
DM 25 8 31.4 ± 5.4 * (n=5)
DM-ASK1KO 21 2 7.8 ± 4.5 (n=4)
Hearts from each dam are used to calculate malformation rates by a formula; the 
number of VSDs hearts from a dam is divided by the total number of embryonic hearts 
from the same dam. Data are presented as Mean ± Standard Error. n represents the 
number of mice in the group. * indicates signifi cant difference when compared to other 
groups by one way ANOVA and Tukey test. 

T-107
Neurologic Outcomes Associated with Hydramnios. Mollie A McDonnold, 
Vrishali Lopes, Christina A Raker, Barbara M O’Brien. Maternal Fetal 
Medicine, Warren Alpert Brown School of Medicine, Women and Infants 
Hospital, Providence, RI, USA.
Objective: Although the rate of perinatal mortality associated with hydramnios 
has been evaluated, neurologic outcomes in infants have not been examined. 
As CNS anomalies and neuromuscular disorders are potential etiologies, 
abnormal neurologic outcomes would be expected in a percentage of cases. 
The objective of this study was to evaluate the risk of abnormal neurologic 
outcomes in infants of pregnancies diagnosed with hydramnios.
Methods: A retrospective chart review was performed evaluating cases of 
hydramnios, as defi ned by an AFI greater than 24.1, compared to pregnancies 
with normal fl uid indices. Neurologic outcomes were evaluated using a 
composite score of abnormal tone, alertness, abnormal refl exes, neonatal 
seizures, respiratory distress, and feeding diffi culty. Assuming a rate of 
abnormal outcomes of 1% in the general population, a sample size of 121 
patients per group was required to detect a 10% rate of abnormalities in the 
hydramnios group, with an alpha of 0.05 and power of 80%.
Results: 198 cases of hydramnios were compared to 181 controls. Of these 
cases, 39 (19.6%) were associated with diabetes, 32 (16%) were explained by 
fi ndings of genetic or structural abnormalities, and 127 (64%) were unexplained. 
Overall, 27% of the infants in the hydramnios group had a composite outcome 
score > 0, as opposed to 6% of those in the normal group (p < 0.0001). This 
difference did not persist when only those infants with unexplained hydramnios 
were compared to the normal group. When comparing mild and severe 
hydramnios (AFI greater than 30), there were more abnormal composite scores 
(22% vs. 59%, p < 0.0001) and more genetic or structural abnormalities of the 
newborn (2% vs. 27%, p < 0.0001) in the severe group.
Conclusion: There is an increased rate of neurologic abnormalities associated 
with hydramnios, but this is primarily due to a concomitant increased rate of 

genetic and structural disorders. In the absence of other fi nding to explain 
hydramnios, there does not appear to be an increased risk the infant will have 
neurologic abnormalities at birth.

T-108
Noninvasive Fetal RhD Genotyping from Maternal Blood-Potential 
Integration into First Trimester Screen. Indhu Prabhakaran,1 Yali Xiong,1 
Dan Lieberman,1 Eliezer Holtzman,2 Owen Montgomery,3 Ossie Geifman-
Holtzman.1,3 1Fels Institute, Department of Biochemistry, Temple Medical 
School, Temple University, Philadelphia, PA; 2Nephrology & Hypertension 
Institute, Sheba Medical Center, Tel-Aviv, Israel; 3Obstetrics & Gynecology, 
Drexel College of Medicine, Philadelphia, PA.
Objective: To compare noninvasive fetal RhD genotyping from RhD-negative 
maternal blood using different compartments of maternal blood with direct 
(plasma, whole blood) and indirect (Guthrie card) processing in the fi rst 
trimester.
Study Design: Fresh peripheral blood samples were obtained from RhD-
negative pregnant women in the fi rst trimester. The blood was divided as 
follows: plasma, whole blood on Guthrie card and isolated mononuclear layer 
from whole maternal blood using Ficoll. DNA was extracted from the plasma, 
from the lymphocyte layer and from the Guthrie card using Qiagen mini blood 
kit. OD260/280 ratio was evaluated and DNA concentration was determined. 
Primers and probes specifi cally designed for the Rh gene Exons 4, 5, and 6 and 
amplifi ed for the RhD gene processed using real-time PCR.
Results: The concentrations of DNA samples extracted from plasma were 
about 1/30-1/40 and higher than the concentrations obtained from the isolated 
mononuclear layer and from the Guthrie card (1/60). The Purity of DNA from 
plasma was among the same range of the Guthrie card (1.8-2) and lower than 
that was isolated from lymphocyte layer. Accurate RhD-positive fetal DNA 
were screened out and confi rmed from all studied sources.
Conclusions: Our study reveals that RhD-positive fetal DNA was detected 
in the maternal plasma, in lymphocyte layer and Guthrie card obtained from 
RhD-negative pregnant patients. Noninvasive Fetal RhD determination from 
peripheral maternal blood could be performed early in the pregnancy and 
incorporated into fi rst trimester screen. These fi ndings have a major clinical 
implication for the management of the RhD-negative pregnant patient.

T-109
The T-ACER3 Is a Better Predictor of Pregnancy/Infant Outcomes Due 
to Maternal Risk Alcohol Drinking. Robert J Sokol,1 Lisa M Chiodo,2 John 
H Hannigan,3 James Janisse,4 Virginia Delaney-Black.5 1OB/Gyn, Wayne State 
University, Detroit, MI, USA; 2Nursing, Wayne State University; 3Merrill-
Palmer/Skillman Institute, Wayne State University; 4Family Medicine & 
Public Health Sciences, Wayne State University; 5Pediatrics, Wayne State 
University.
Prevention of Fetal Alcohol Spectrum Disorders (FASDs) depends on health 
care providers detecting maternal risk drinking in pregnancy. The T-ACE is a 
valid predictor of alcohol-related negative pregnancy outcome. We recently 
demonstrated that increasing the total T-ACE score criterion from 2 to 3 
improved selectivity, identifying more non-drinking mothers and unaffected 
children with little loss in detection of drinkers and affected children. In this 
study, African American mothers (n=3008) in a longitudinal study of prenatal 
alcohol and child outcomes were administered the T-ACE at their fi rst prenatal 
visit. Correlations were performed to identify relations between birth outcome 
and standard T-ACE (total score cutpoint = 2) and a new revised screen, the 
T-ACER3 (total score cutpoint = 3). Chi-square analyses determined improved 
predictive validity. Results identifi ed signifi cant relations between birth weight 
and birth length and both the T-ACE and T-ACER3 (birth weight: T-ACE 
= -.06; T-ACER3 = -.11; birth length: T-ACE = -.05; T-ACER3 = -.09; all 
p≤.001) and the key craniofacial feature of FAS, palpebral fi ssure length 
(T-ACE = -.04, p≤.04; T-ACER3 = -.08; p<.001). While both the T-ACE and 
the T-ACER3 signifi cantly predicted birth size, T-ACER3 predictive ability 
was signifi cantly better than the T-ACE (birth weight: χ2=11.0, p=.001; birth 
length χ2=6.9, p=.009; fi ssure length: χ2=6.0, p=.014). The T-ACER3, but 
not the standard T-ACE, was signifi cantly related to lower gestational age 
(r=-.05, p<.001) and to prior pre-term delivery (r=-.10, p<.001). Finally, the 
T-ACER3 alone predicted lowered neonate maturity (Neurologic: r=-.07, 
p<.001, Physical: r=-.05, p=.003). Increasing the total score criterion from 
2 to 3 in the T-ACER3 increased the screen’s ability to identify negative 
alcohol-related birth outcomes. The more selective in-pregnancy screening of 
the revised T-ACER3 over the standard T-ACE can allow for more effi cient 
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antenatal screening. Improved detection of fetal risk drinking affords better 
opportunities for intervention to reduce or eliminate maternal drinking and 
thereby minimize FASDs.

T-110
Procedure-Related Loss Rates after Chorionic Villus Sampling in 
Monochorionic, Diamniotic Twin Pregnancies. Joy Vink, Karin Fuchs, 
Freddy Montero, Hen Y Sela, Russell Miller, Lynn L Simpson, Mary D’Alton. 
Obstetrics & Gynecology, Columbia University Medical Center, New York, 
NY, USA.
Objective: The post-chorionic villus sampling (CVS) loss rate in 
monochorionic, diamniotic (MCDA) twins is unknown due to insuffi cient data 
and varying defi nitions of “CVS-related loss”. We determined post-CVS loss 
rates in MCDA twins using published defi nitions of procedure-related loss.
Methods: This is a case-control study of all MCDA twins evaluated at a single 
center from 1/2003 to 7/2010. Patients were included if 2 viable fetuses were 
documented <14 weeks. Cases with twin-to-twin transfusion syndrome, twin 
reversed arterial perfusion sequence, fetal reduction or insuffi cient outcome data 
were excluded. Baseline maternal characteristics, documentation of CVS and 
pregnancy outcomes were recorded. Loss was defi ned as an intrauterine fetal 
demise or delivery of 1 or both fetuses at: < 2 or 4 weeks from CVS and <20 
or 24 weeks gestation. Loss rates were compared between CVS and no CVS 
groups. Fisher’s exact and student’s t-tests were used where appropriate.
Results: 112 cases were included and 18 (16%) underwent CVS. Groups 
were similar regarding parity, prior preterm delivery and use of assisted 
reproductive technologies. Women having CVS were older (mean 36.3 vs 
30.9 years, p<0.01) and had more fetuses with anomalies (7/18, 39% vs 4/94, 
4%, p<0.01). The mean gestational age (GA) at CVS was 11.6 weeks. The 
spontaneous loss rate <14 weeks was 10.6% (10/94). Including anomalies, 
loss rates appeared higher in the CVS group (Table 1). Excluding anomalies, 
loss rates were similar in the no CVS vs CVS group at 20 weeks (11/90, 12% 
vs 1/11, 9%, respectively, p=1.0).
Pregnancy loss rates after CVS in monochorionic, diamniotic twins
 No CVS CVS No CVS vs CVS (p value)
Loss < 2 weeks from CVS NA 1/18 (5.5%) NA
Loss < 4 weeks from CVS NA 2/18 (11.1%) NA
Loss < 20 weeks gestation 11/94 (11.7%) 4/18 (22.2%) 0.25
Loss < 24 weeks gestation 12/94 (12.8%) 4/18 (22.2%) 0.28
Conclusion: In MCDA twins without anomalies, no differences in post-CVS 
loss rates were noted. In MCDA twins with anomalies, post-CVS loss rates 
were nearly two-fold higher at <20 and <24 weeks. As this study was limited 
by sample size, a larger prospective study is warranted to assess how CVS, 
independent of anomalies, affects loss rates.

T-111
Prenatal Evaluation of Lung Growth and Function by Echocardiography 
Using an Experimental Fetal Rat Model. Y Yamamoto,1 B Thebaud,1 V Jain,2 
LK Hornberger.1 1Pediatrics, University of Alberta; 2Obstetrics and Gynecology, 
University of Alberta, Edmonton, AB, Canada.
Background: Lung Hypoplasia (LH) is a clinically challenging lesion with 
high neonatal mortality and morbidity. It mostly occurs secondary to other 
pathology such as congenital diaphragmatic hernia (CDH), prolonged premature 
rupture of membrane and renal dysfunction. Accurate prenatal prediction of LH 
severity is critical for counseling of families, prenatal/neonatal management 
and implementation of fetal intervention. Although many prenatal parameters 
of more severe LH, such as smaller branch pulmonary artery (PA) diameters, 
and PA Doppler fl ow indices including greater peak early diastolic reverse fl ow 
(PEDRF), shorter acceleration (AT) to ejection time (ET), and >20% decrease 
in pulsatility index (PI) after maternal hyperoxia challenge, have been suggested 
as potentially clinically useful, none have been validated.

Objectives: We sought to examine PA Doppler parameters of fetal pulmonary 
vascular function using an experimental rat model, fi rst examining feasibility 
and reproducibility.
Methods: Fetal echocardiography was performed using a vevo770 ultrasound 
biomicroscope in pregnant Sprague–Dawley rats at E20.5 days. Fetal branch 

PA Doppler velocities were evaluated before and during maternal hyperoxia 
challenge (100% O2 up to 10 min). Statistical analysis was documented by 
paired t test (p<0.05 statistically signifi cant).
Results: Of 25 fetuses in 5 pregnant rats assessed, we documented the 
right PA Doppler fl ow pattern in 25 and left PA fl ow in 20, and these were 
reproduced 100% after maternal hyperoxia. In response to maternal hyperoxia, 
PI in fetal rat PAs and PEDRF to peak systolic forward velocity (PSV) ratio 
signifi cantly decreased within 10 minutes of maternal hyperoxia (p=0.03 and 
0.02, respectively), whereas AT/ET did not change.
Conclusions: In late gestation fetal rats, maternal hyperoxia signifi cantly 
infl uences PA fl ow, with decrease in PI and PEDRF/PSV, likely consistent 
with pulmonary vasodilation. These fi ndings will be compared to observations 
in a nitrofen-induced experimental fetal rat model of CDH to validate their 
utility in fetal LH.

T-112
Identification of the Regulatory Elements That Are Involved in 
Translational Repression of the Ard1b Gene. Alan LY Pang,1 Connie E 
Alford,2 James H Segars,2 Alan H DeCherney,2 Owen M Rennert.1 1Section 
on Clinical and Developmental Genomics, Eunice Kennedy Shriver National 
Institute of Child Health and Human Development, National Institutes of 
Health, Bethesda, MD, USA; 2Program in Adult Reproductive Endocrinology, 
Eunice Kennedy Shriver National Institute of Child Health and Human 
Development, National Institutes of Health, Bethesda, MD, USA.
Background:A large fraction of genes that control spermatogenesis are 
expressed in a tightly controlled and stage-specifi c manner. To achieve this, the 
expression of testicular gene products may be regulated at the transcriptional 
and/or translational level. We previously showed that Ard1b, which encodes the 
gonadal isoform of the catalytic subunit of N-alpha-terminal acetyltransferase, 
was transcribed abundantly during meiosis but was translationally repressed 
until late in spermatogenesis. We hypothesize that this repression event is 
mediated by the binding of proteins to specifi c regulatory sequence elements 
present on the 3’ untranslated region (UTR) of Ard1b transcript.
Objective:To identify the sequence elements on Ard1b 3’UTR that induce 
translational repression in developing male gametes.
Methods:Different regions of the Ard1b 3’UTR were amplifi ed by polymerase 
chain reaction. These 3’UTR fragments were cloned to the 3’ end of the fi refl y 
luciferase reporter gene in pGL4.13[luc2/SV40] vector to prepare reporter 
constructs. The different reporter constructs were individually transfected 
into mouse spermatocyte-derived GC-2spd(ts) cell lines to test for reporter 
activity.
Results:The different regions of Ard1b 3’UTR led to different levels of 
reduction of reporter activity. The full 3’UTR reduced reporter activity by 80%. 
Meanwhile, the fragment embedding the K-box element and 15-Lipoxygenase 
differentiation control element (15-LOX-DICE) directed a >50% reduction in 
reporter activity.
Conclusion:The Ard1b 3’UTR contains sequence elements that are involved 
in translational repression during meiosis. Since K-box and 15-LOX-DICE 
elements are well-characterized binding sites for proteins that mediate 
translational repression, the uncharacterized sequence elements may serve a 
similar purpose. Since 40% of the causes of infertility are due to male-factor 
causes and a signifi cant portion of these are thought to be due to disorders of 
meiosis, targeting the factors involved in translational repression may become 
a novel mechanism for contraception or infertility therapy.
Support: PRAE, NICHD, NIH.

T-113
Global Gene Expression Profi ling of the Maternal-Fetal Interface (MF) in 
Edwards Syndrome (Trisomy 18): Possible Source of Prenatal Biomarkers 
for ES. Katherine Bianco, Matthew Gormley, Zhongxia Qi, Gabriel Goldfi en, 
Marie-Paul Thiet, Jingwei Yu, Michael McMaster, Susan J Fisher. Department 
of Obstetrics, Gynecology & Reproductive Sciences, University of California, 
San Francisco School of Medicine (UCSF), San Francisco, CA, USA.
OBJECTIVE: to identify genes that are differentially expressed (DE) at the 
T18 MF interface to improve our understanding of the disease phenotype and 
identify prenatal biomarkers.
STUDY DESIGN: Microarray approach to compile a list of genes that are DE 
at the MF interface in T18 pregnancies as compared to euploid control. Basal 
plate biopsy were collected from 4 placentas of T18 karyotype from 15.1 to 
23.2 wks. Euploid matched control (n=4) obtained from elective terminations of 
singleton pregnancies. FISH confi rmed the chromosomal status of the placentas. 
Statistical signifi cance was set at log odds-ratio of B-statistic >0.
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RESULTS: 95 genes were DE (>1.5 fold change, B > 0) in T18 placentas as 
compared to euploid controls. The global gene expression profi ling (GGEP) 
data showed a chromosome-wide ↑ in genes on chromosome 18. 65% genes 
were on q arm of chromosome 18; B > 0). Among these genes, 24/55 where 
located in the 18q21-22.2 region, suggesting the T18 phenotype is at least 
partially the result of a gene-dosage effect attributable to this region.

DE genes were plasticity related gene 1, a protein that is required for normal 
brain function, and placental protein 8, which could be a biomarker of 
this condition. Also, T18 DE genes played important roles in development 
(particularly the nervous and cardiovascular systems), cell cycle control, 
signaling/death, and cancer. No down-regulated genes mapped to chromosome 
18. When we compared the results to previous laboratory data regarding GGEP 
at the MF- interface in preeclampsia and in preterm labor: T18 DE genes 
showed two key regulatory molecules, MCBD2 and Nek11 which were also 
dysregulated in preeclampsia.
CONCLUSION: we obtained new insights into the mechanisms that underlie 
abnormal placentation in pregnancies complicated by T18 and possible source 
for prenatal biomarkers for aneuploidy and/or preeclampsia.

T-114
The Regulatory Function of miR-25-93-106 Cluster on Target Genes 
Expression Differs in Myometrial and Leiomyoma Smooth Muscle Cells 
and Compared to Transformed Leiomyoma Cells and SKLM. Tsai-Der 
Chuang, Xiaoping Luo, Orhan Bukulmez, Nasser Chenini. OB/GYN, University 
of Florida, Gainesville, FL, USA.
Cytogenetic studies have indicated that 20 to 30% of leiomyomas are 
characterized by non-random chromosomal abnormalities, including deletion 
of chromosome 7q22-q32. The chromosomal abnormalities resulting in gain- 
or loss-of function of a large number of genes is considered to play a key role 
in pathogenesis of leiomyoma. The aim of the study is focused on miR-106b 
cluster (miR-106b–miR-93–miR-25) which encoded entirely within intron 
13 of MCM7 gene on chromosome 7q22. Using real time PCR, we assessed 
the expression of miR-106b cluster and their predicted target genes (p21, F3, 
VEGFA, ETV1, ITGA6 and MCL1) in paired leiomyoma and myometrium, 
and found that they are variably expressed during the proliferative and 
secretory phases of the menstrual cycle as well as in patients who received 
GnRHa therapy, Depo-Provera, and in patients on oral contraceptives (N=15). 
Additionally, western blot analysis further indicated variable expression of these 
genes in tissue and cell cohorts. Doxycycline-inducible lentiviral transduction 
of miR-106b-25 cluster in T-LSMC resulted in dowregulation of p21, F3, ETV1 
and VEGFA (predicted targets of miR-93 and miR-106b) and p57 (predicted 
target of miR-25). Interestingly, gain-of function of miR-93 resulted in initial 
targeting of VEGFA expression of VEGFA, whereas p21 was found to be more 
sensitive to miR-106b gain-of function, with F3 having less sensitivity as target 
of miR-93 and miR-106b. Additionally, LSMC expressed higher levels of p21 
and F3 as compared to paired MSMC and gain-of function of miR-93 and miR-
106b resulted in downregulation of p21 and F3 protein expression. These results 
indicate that miR-106b cluster harbored in chr7q22 region is co-expressed 
and co-regulated in leiomyoma, and functional regulated the expression of a 
number of genes whose products play key roles in various cellular activities, 
including cell cycle regulation, angiogenesis, motility and ECM turnover 
that are fundamental for leiomyoma growth. As such chromosomal alteration 
affecting ch7q22 resulting in changes in the expression and/or regulation 
of miR-106b cluster may modify the expression of genes targeted by these 
miRNAs infl uencing various biological activities which results in leiomyoma 
growth (Supported by NIH grants HD37432 and HD58664).

T-115
Polymorphic Variation in the Glucocorticoid Receptor Gene: Association 
with Susceptibility to Postnatal Depression. Nishigandh Deole,1 Lucy 
Darwin,2 Dimitris Grammatopoulos,1,2 Neelam Engineer.1,2 1Department of 
Obstetrics & Gynecology, University Hospitals Coventry and Warwickshire 
NHS Trust, Coventry, United Kingdom; 2Clinical Sciences Research Institute, 
Warwick Medical School, Coventry, United Kingdom.
Introduction:
Postnatal depressive illness affects about 13% of women. Although fl uctuating 
levels of steroid and peptide hormones play a contributory role in its causation, 
recent studies implicate a genetic pre-disposition to depressive illnesses. We 
investigated two functional polymorphisms of the glucocorticoid receptor (GR) 
gene, Bcl 1 and ER22/23EK for a potential association with susceptibility to 
postnatal depression.
Material and methods:
This is a single centre pilot study of 125 pregnant women booking for delivery 
at University Hospital Coventry. About 5mls of venous blood was collected 
at recruitment and genotoyping studies was performed for two glucocorticoid 
receptor (GR) polymorphisms Bcl 1 and ER22/23EK by real time polymerase 
chain reaction (Lightcycler®). Pregnant women were also assessed for 
depressive symptoms upon recruitment and 10 days post-delivery using the 
standard Edinburgh Postnatal Depression Score (EPDS) questionairre.
Results:
We observed that women who were homozygous for the wild type Bcl 1 allele 
had lower rates of postnatal depression (OR: 0.3, 95% CI, 0.1-0.9) compared 
to other Bcl 1 alleles. On the other hand, the presence of G allele either a 
homozygous or heterozygous appears to be associated with postnatal depression 
(OR: 2.6, 95% CI: 1.1-6.2).
Table 1. Bcl 1 genotype distribution
Genotypes Women with postnatal 

depression
Women without postnatal 
depression P value

Wild type (C/C) 9 (29%) 48 (51%) 0.03
Heterozygous (C/G) 16 (50%) 37 (39%) 0.2
Homozygous (A/A) 6 (19.3%) 8 (8%) 0.1
Total 31 (100%) 93 (100%)
However, there was no difference in rates of postnatal depression in the 3 
different genotypes of ER22/23EK polymorphism.
Table 2. ER22/23EK genotype distribution
Genotypes Women with postnatal 

depression
Women without postnatal 
depression P value

Wild type (G/G) 21 (95%) 75 (93.5%) 1.0
Heterozygous (G/A) 0 2 (2.5%) 1.0
Homozygous (A/A) 1 (5%) 3 (4%) 1.0
Total 22 (100%) 80 (100%)
Conclusion:
This pilot study implicates a role for the Bcl 1 alleles in postnatal depression. 
However, a larger study is necessary to confi rm these fi ndings and evaluate 
the other polymorphisms of the GR gene.

T-116
Differential Gene Expression in Human Granulosa Cells from Smokers 
and Nonsmokers Undergoing In Vitro Fertilization. Susan E Lanzendorf, 
Amber R Cooper, Randall R Odem. Obstetrics and Gynecology, Washington 
University School of Medicine, St. Louis, MO, USA.
Objective: Numerous reports exist on the adverse effects of smoking on 
reproduction. As components of smoke are found in the follicular fl uid of both 
active and passive smokers, smoking may damage follicular cells important 
in providing oocytes with the hormones, factors and triggers needed for 
normal development. The objective of this investigation was to evaluate gene 
expression in the granulosa cells (GC) of active smokers and nonsmokers. 
Design: An oligo whole human genome microarray containing 25,000 human 
genes from Illumina (www.illumina.com) was used to investigate differential 
expression in the granulosa cells of couples undergoing IVF in which both 
partners smoked (Smokers; n=4) and couples in which neither smoked 
(Nonsmokers; n=4). Materials and Methods: Granulosa cells were obtained 
from the fi rst two follicles aspirated on each ovary, washed 2X in phosphate 
buffered saline and frozen at -80oC. RNA isolation, amplifi cation and labeling 
of cell pellets were performed using Illumina kits. Microarray analysis was 
performed on an Illumina whole human genome array with hybridization and 
slide preparation performed according to Illumina’s protocol. Genes with < 
2-fold difference in expression were not evaluated. Results: Two patients in 
each group achieved an ongoing pregnancy following embryo transfer. One 
sample from the nonsmoker group had poor gene detection and that data was 
removed. Fig. 1 shows principal component analysis (PCA) mapping of the 
Smoker (blue) and Nonsmoker (red) samples. In GC of Smokers, 85 genes were 
up regulated and 20 were down regulated. In the Smokers, insulin-like growth 
factor binding protein 5 (IGFBP5) showed a > 5-fold increase in expression. 
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In previous studies, IGFBP5 is associated with follicular atresia and cell death 
in other tissue types. Conclusion: These results represent our preliminary 
investigation of gene expression in the GC of smokers and nonsmokers 
undergoing IVF. Future studies will evaluate expression differences in larger 
numbers of samples and may provide insight into the negative impact smoking 
has on reproduction.

T-117
Genotypic Variations in the Cystic Fibrosis Transmembrane Conductance 
Regulator (CFTR) Reveal Gender Differences among Infertile Couples. 
Khanh-Ha D Nguyen,1,2,3 Alan S Penzias,1,2,3 Benjamin S Leader.4 1Obstetrics 
and Gynecology, Beth Israel Deaconess Medical Center, Boston, MA, USA; 
2Boston IVF, Waltham, MA, USA; 3Obstetrics, Gynecology and Reproductive 
Biology, Harvard Medical School, Boston, MA, USA; 4ReproSource, Woburn, 
MA, USA.
BACKGROUND AND OBJECTIVE:
Mutations and intronic sequence variations of the CFTR gene are known to be 
an etiologic factor in men with subfertility and congenital absence of the vas 
deferens. Variations in thymidine repeats found in intron 8, in particular the 
5T variant, lead to pathologic mRNA splicing and are associated with semen 
abnormalities in affected men and carriers. Little is known regarding the 
genotype-phenotype expression of CFTR mutations in women. Prior studies 
have suggested females with cystic fi brosis (CF) are less fertile than unaffected 
women however the cause is less clear and may be multifactorial. We sought 
to determine if the same genotypes found in men that affect fertility are also 
found at a higher relative frequency in infertile women.
METHODS:
From March 2005 to November 2009, we genotyped 1918 patients identifi ed 
as subfertile and undergoing assisted reproduction using PCR-based platforms 
to screen 41 to 100 mutations, depending on clinician practice patterns, 
including the 25 standard mutations recommended by ACOG. Prevalence 
data was compiled for the mutations found and z-test proportion analysis was 
performed.
RESULTS:
A total of 1138 women and 780 men were screened. Abnormal allele frequencies 
ranged from 0.1% to 6.8% in women with the most common mutation being 
heterozygosity for the 5T variant (N=77). A larger proportion of men had 
CFTR mutations (21%) in our population. Heterozygous 5T represented the 
most frequent genotype in men also (N=82, 10.5%). There was a statistically 
signifi cant difference in 5T variant frequencies between men and women 
(p<0.05).
CONCLUSION:
Large population screening of CFTR mutations in infertile couples undergoing 
assisted reproduction demonstrates discordant representation of the 5T allele 
in women and men.

T-118
PGP Consortium – Optimal Sample Handling for GWAS. Craig E Pennell,1 
Felipe Vidillo-Ortega,2 Eun-Hee Ha,3 David Olson,4 Paul Thorsen, Mario 
Merialdi,5 Michael Katz,6 Scott Williams,7 Tim Fraying,8 Ramkumar Menon,9 
PGP Consortium. 1Schooll of Women’s and Infants’ Health, Univ West Australia; 
2School Med, Univ Nacional Autonoma de Mexico; 3Dept Preventitive Med, 
Ewha Univ; 4Ob/Gyn, Univ Alberta; 5Repro Health, WHO; 6Research Division, 
March of Dimes; 7Human Genetics, Univ Vanderbilt; 8Genetics, Univ Exeter; 
9Epidemiology, Emory Univ.
Background: Prior to performing GWAS the Preterm Birth Genome Project 
(PGP) determined that a series of quality control (QC) analyses were required 
to assess the usability of the DNA collected and processed from different 
countries utilizing different DNA extraction techniques.
Aims:1) To assess the quality of DNA collected utilizing four different DNA 
extraction techniques. 2) To evaluate the impact of shipping DNA at different 
temperatures on array performance.
Methods: 15 maternal-fetal (MF) pairs were identifi ed from four countries. 
DNA was extracted using 4 approaches: whole blood, blood spots with whole 
genome amplifi cation (WGA), saliva (salivette) and buccal swab. The 15 
maternal samples were aliquoted with one set sent to the genotyping facility 
on dry ice and the other at room temperature. The 15 fetal samples were 
sent on dry ice. Genotyping utilised the Affymetrix SNP array 6.0: M1-M15 
shipped on dry ice, M1-M15 shipped at room temperature, M1-M5 shipped 
on dry ice (replicates) and F1-F15 shipped on dry ice. Analyses compared QC 
measure for extraction technique, effect of shipping temperature, accuracy and 
Mendelian concordance.
Results: DNA extraction technique modifi ed the number of SNPs passing QC 
metrics with signifi cantly fewer (∼50%) SNPs passing QC metrics when the 
DNA was derived from buccal swabs (p<0.0001), primarily due to a signifi cant 
increase in missing genotype data (p<0.0001). The highest average call rates 
were obtained when DNA was extracted from whole blood or Salivettes (whole 
blood 99.2±0.4, Salivette 99.3±0.2%). Signifi cantly lower call rates were 
obtained from DNA extracted from blood spots with WGA or DNA obtained 
from buccal swabs. Temperature of DNA shipment did not alter the call rates. 
Call rate accuracy and Mendelian concordance highest in arrays utilising DNA 
extracted from blood or saliva and low from buccal swabs.
Conclusion: DNA extracted from blood, salivette and blood spots (WGA) were 
found suitable for GWAS in our study. Our data suggest that DNA extracted 
from buccal samples is not suitable for GWAS analysis.

T-119
Multigenerational, Differential Expression of Apoptosis Regulatory 
Genes by Pre-Implantation Embryos in a Rat Model of Endometriosis. 
Julie A Birt,1 Kristen H Taylor,2 Kathy L Sharpe-Timms.1 1Depts of Ob, Gyn 
and Women’s Health and Animal Sciences, Univerity of Missouri; 2Dept of 
Pathology and Anatomical Sciences, University of Missouri, Columbia, MO, 
USA.
Background: Endometriosis causes subfertility and is considered heritable. 
We previously reported that embryos from rats with surgically-induced 
endometriosis (Endo, F0 founders) have developmental anomalies compared to 
controls (Sham, F0). Intriguingly, their daughters (F1, fi rst generation offspring) 
with no surgical intervention have similar anomalies.
Objective: Determine whether the pattern of anomalous gene expression in 
Endo and Sham 8-cell stage embryos (F1) was also present in second generation 
(F2) embryos whose mothers had no intervention. We hypothesize that in utero 
exposure to endometriosis causes heritable, differential gene expression which 
may be epigenetic in origin.
Methods: 8-cell embryos (F1) were collected from Endo (n=6) and Sham rats 
(n=6). A genome wide microarray (Illumina, RatRef12) was used to assess 
gene expression. Genes from the apoptosis regulatory pathway were chosen 
for further study and confi rmed by Q-PCR. F2 8-cell embryos were collected 
from F1 offspring of Endo (n=5) or Sham rats (n=5) and Q-PCR was used to 
quantify gene expression. Methylation status of promoter regions was evaluated 
by COBRA in F1 and F2 embryos.
Results: Microarray analysis revealed that apoptosis regulatory genes 
were dysregulated in morphologically normal F1 Endo embryos. Increased 
expression of Cad, Parp1 and Casp3 transcripts was confi rmed by Q-PCR in 
F1 Endo embryos whereas NFKBia expression tended to be less in F1 Endo 
embryos (Table). In F2 Endo embryos Casp3 was increased, while there was 
a strong trend for increased Cad. No promoter methylation differences were 
found by COBRA in F1 or F2 embryos.
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Dysregulation of apoptosis genes in Endo F1 and F2 embryos (fold change)
Gene F1 E vs S  F2 E vs S  
Cad 35.00 P=0.018 3.13 P=0.064
Parp1 34.90 P=0.006 1.96 P=0.170
Casp3 7.66 P=0.070 13.14 P=0.032
NFKBia -4.90 P=0.080 0.73 P=0.262
Conclusion: Multigenerational, dysregulation of apoptosis genes is present in 
embryos from Endo rats. These expression changes may be heritable but no link 
to promoter DNA methylation was found. Studies are on going to expand the 
methods of promoter evaluation and evaluate other epigenetic mechanisms.
Support:NIH HD057445-KLT

T-120
Banking Placental Tissue: Optimization of Collection Procedures for 
Protein Analysis. Véronique Taché,1 Lynlee Wolfe,2 Jessica Kim,3 WaiKing 
Kwan,2 Louise Laurent,2 Mana Parast.3 1Obstetrics and Gynecology, University 
of California, Davis, Sacramento, CA, USA; 2Reproductive Medicine, 
University of California, San Diego, CA, USA; 3Pathology, University of 
California, San Diego, CA, USA.
Background: Banking of high-quality placental tissue specimens would be 
valuable for biomarker discovery and molecular studies. There is little data 
on standardized methodology for placental collection. In obstetrics, the time 
of delivery is unpredictable making immediate tissue collection diffi cult. Our 
objective was to identify optimal timing and mode of collection for protein 
analysis.
Methods:  Two collection methods were used to obtain placental tissue over 
a period of 2 hours post-delivery (0, 30, 60, and 120 minutes). Method A used 
a traditional snap-freeze technique in liquid nitrogen with storage at -80°C. 
Method B used All-protect Tissue Reagent (ATR; Qiagen) placed at 4°C for a 
minimum of 24 hours then transferred to -80°C. To assess a more convenient 
collection method, multiple small (4 mm thick) samples were collected in 
ATR along with a larger (10 mm thick) sample, which was placed in ATR at 
4°C and later divided into smaller pieces. Protein isolation was performed 
by placing samples in standard lysis buffer containing protease/phosphatase 
inhibitor cocktail, followed by homogenization of the tissues with a beadbeater 
and sonicator. Total protein was quantifi ed using the BCA assay. Western Blot 
analysis with markers of tissue stress and injury were performed, including 
EGR-1, cleaved PARP, phospho-MAP Kinase, and phospho-Akt.
Results: Snap frozen samples collected at time 0 showed the lowest levels 
of tissue injury markers. Compared to snap frozen samples, tissues preserved 
in ATR, in either small or large pieces, showed signifi cantly higher levels of 
stress markers, particularly of phosphorylated MAP Kinase. While variable 
between 30 and 90 minutes, most stress markers were signifi cantly elevated 
at 120 minutes post-delivery.
Conclusions: Traditional snap freezing is the best methodology for preservation 
of placental tissue for protein analysis. While early collection (by 30 minutes 
post-delivery) is required to minimize expression of some markers of cellular 
stress/injury, delayed collection (up to 90 minutes post-delivery) may be 
acceptable for analysis of most pathways.

T-121
Quantitative Trait Loci Controlling Ovarian Weight in Mus musculus. 
Morgan L Taylor,1 Rebecca A Uhlmann,1 Robert Williams,2 Lu Lu,2 Giancarlo 
Mari.1 1Obstetrics and Gynecology, University of Tennessee Health Science 
Center, Memphis, TN, USA; 2Anatomy and Neurobiology, University of 
Tennessee Health Science Center, Memphis, TN, USA.
OBJECTIVE: An important fi rst step in understanding any organ is describing 
and explaining the natural variation in its size. The aim of this study was to 
conduct a basic examination of the mouse ovarian weight in two parental strains 
(DBA/2J and C57BL/6) and 64 recombinant inbred strains (BXD) in order to 
establish a normative murine model.
METHOD: We dissected mice perfused and fi xed in 4% paraformaldehyde. A 
total of 708 specimens across the 66 strains were available for analysis with 
an average of 11 mice per strain (range: 1-36). Ovaries were dissected free 
from the uterine body, weighed separately using an electronic balance to the 
nearest mg, and values were averaged to create a composite ovarian weight. 
Data were analyzed using ANOVA and a general linear model. A p-value <0.05 
was considered statistically signifi cant. The heritable variation in ovarian weight 
was mapped using interval mapping methods implemented in GeneNetwork 
(www.genenetwork.org).
RESULTS: Weights ranged from <1 mg (BXD19: SEM +/- 0.32) to 16 mg 
(DBA/2J: SEM +/- 0.79). We found a signifi cant relationship between ovarian 
weight and strain (F=10.28, p<0.0001). Figure 1 shows the results of the 

interval mapping with a suggestive likelihood ratio statistic (LRS) value of 
approximately 23.2 for chromosome (Chr) 6 and 26.9 for Chr 10 controlling 
for age, body weight at death, number of litters, cervicovaginal dissection, 
quality of specimen, and quality of fi xation. The D allele increases the value 
found and our mapping was sensitive to the residual analysis. We located 10 
potential candidate genes on Chr 6 and 6 on Chr 10.

CONCLUSION: Strains signifi cantly differed in the average weight of their 
ovaries. Our results suggest that mouse chromosomes 6 and 10 contain at least 
one QTL that infl uences this phenotype and which contains a set of potential 
candidate genes that may require further analysis. Translating these candidate 
genes to humans could aid in understanding normal and pathologic growth 
of ovarian tissue.

T-122
Quantitative Trait Loci Controlling Uterine Body Length and Width in Mus 
musculus. Morgan L Taylor,1 Rebecca A Uhlmann,1 Robert Williams,2 Lu Lu,2 
Giancarlo Mari.1 1Obstetrics and Gynecology, University of Tennessee Health 
Science Center, Memphis, TN, USA; 2Anatomy and Neurobiology, University 
of Tennessee Health Science Center, Memphis, TN, USA.
OBJECTIVE: We examined mouse uterine body length (UBL) and width 
(UBW) in 2 parental strains (DBA/2J and C57BL/6) and 65 recombinant inbred 
strains (BXD) to establish a normative murine model.
METHOD: We dissected 732 perfused and fi xed mice (mean per strain: 11; 
range: 1-35) and performed measurements with calipers. Data were analyzed 
using ANOVA and a general linear model. A p-value <0.05 was considered 
statistically signifi cant. The heritable variation in UBL and UBW was mapped 
using interval mapping methods implemented in GeneNetwork (www.
genenetwork.org).
RESULTS: UBL ranged from 0.10 cm (BXD44: SEM+/-0.02) to 1.7 cm 
(BXD86: SEM+/-0.07) and UBW ranged from 0.10 cm (BXD71: SEM+/-0.01) 
to 0.60 cm (BXD43: SEM+/-0.04). The relationships between UBL and strain 
(F=1.76, p=0.0002) and UBW and strain (F=2.58, p<0.0001) were signifi cant. 
Figure 1: UBL interval mapping has a suggestive LRS value for chromosome 
(Chr) 5, 6, 10, and 19 controlling for age, body weight, dissector, days in 
fi xative, mold growth, and cervicovaginal dissection. Figure 2: UBW interval 
mapping has a signifi cant LRS value for Chr 7 controlling for body weight, 
dissector, days in fi xative, cervicovaginal dissection, and fi xation quality. The 
D allele increases the value found and our mapping was sensitive to the residual 
analysis. There are 6 candidate genes on Chr 5, 9 on Chr 6, 6 on Chr 7, 7 on 
Chr 10, and 20 on Chr 19.
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CONCLUSION: Strains signifi cantly differed in UBL and UBW and there 
are candidate genes on mouse Chr 5, 6, 7, 10, and 19. Understanding of genes 
controlling uterine body size may help elucidate uterine development and 
sources of mutations causing uterine anomalies.

T-123
Quantitative Trait Loci Controlling Uterine Weight in Mus musculus. 
Rebecca A Uhlmann,1 Morgan L Taylor,1 Robert Williams,2 Giancarlo Mari,1 
Lu Lu.1 1Obstetrics and Gynecology, University of Tennessee Health Science 
Center, Memphis, TN, USA; 2Anatomy and Neurobiology, University of 
Tennessee Health Science Center, Memphis, TN, USA.
OBJECTIVE: Little is currently known about the genetic control of growth 
in the murine and human uterus. The aim of this study was to conduct an 
examination of the weight of the mouse uterus in two parental strains (DBA/2J 
and C57BL/6) and 65 recombinant inbred strains (BXD) in order to establish 
a normative murine model.
METHOD: We dissected mice perfused and fi xed in 4% paraformaldehyde. A 
total of 714 specimens across the 67 strains were available for analysis with an 
average of 11 mice per strain (range: 1-35). Each uterus was weighed using an 
electronic balance to the nearest mg. Data were analyzed using ANOVA and a 
general linear model. A p-value <0.05 was considered statistically signifi cant. 
The heritable variation in uterine weight was mapped using interval mapping 
methods implemented in GeneNetwork (www.genenetwork.org).
RESULTS: Weights ranged from 3 mg (BXD19: SEM +/- 9.5) to 363 mg 
(BXD70: SEM +/- 12.9). We found a signifi cant relationship between strain 
and the weight of the uterus (F=3.78, p<0.0001). Figure 1 shows the results of 
the interval mapping with a suggestive likelihood ratio statistic (LRS) value 
of approximately 24.2 for chromosome (Chr) 2, 23.5 for Chr 12, 24.7 for Chr 
15, and 23.4 for Chr 17 controlling for age, body weight at death, number of 
litters, cervicovaginal dissection, quality of specimen, and quality of fi xation. 
The D allele increases the value found and our mapping was sensitive to residual 
analysis. We found 11 potential candidate genes on Chr 2, 3 on Chr 12, 1 on 
Chr 15, and 18 on Chr 17.

CONCLUSION: Strains signifi cantly differed in uterine weight. Our results 
suggest that mouse chromosomes 2, 12, 15, and 17 contain at least one QTL 
that infl uences this phenotype and which contains a set of potential candidate 
genes for further analysis. Our eventual goal is translating those candidate genes 
to humans to aid in understanding normal uterine development in addition to 
pathologies associated with abnormal cell growth, i.e., neoplastic processes.

T-124
Banking Placental Tissue: Optimization of Collection Procedures for RNA 
Analysis. Lynlee M Wolfe,1 Jessica Kim,2 Wai King Kwan,1 Mana Parast,2 
Louise Laurent.1 1Reproductive Medicine, University of California, San Diego, 
CA, USA; 2Pathology, University of California, San Diego, CA, USA.
Background: Banking of high-quality placental tissue specimens would be 
valuable for biomarker discovery and molecular studies. There is little data on 
standardized methodology for placental collection. In obstetrics, the time of 
delivery is unpredictable making immediate tissue collection diffi cult. RNA 
quality is affected both by the timing and the mode of collection.
Methods: To optimize RNA quality, two collection methods were used to 
obtain placental tissue over a period of 2 hours post-delivery (0, 30, 60, and 
120 minutes). Method A used a traditional snap freeze technique in liquid 
nitrogen with storage at -80°C. Method B used RNA-Later placed at 4°C for 
a minimum of 24 hours then transferred to -80°C. To assess a more convenient 
collection method, multiple small (∼4 mm thick) samples were collected in 
RNA-Later along with a larger (∼10 mm thick) sample which was placed in 
RNA-Later at 4°C and later divided into small pieces. RNA was isolated using 
the miRvana kit (Ambion).
Results: Three fi rst trimester and four third trimester timecourse experiments 
were conducted comparing method A to method B. RNA quality was determined 
using RIN (RNA integrity number). RNA-Later preserved tissue had higher 

and more consistent RINs compared to snap frozen tissue. Using an acceptable 
RIN value of 7.5, both fi rst and third trimesters had and average acceptable 
RIN up to 60 minutes. Similar RINs were obtained for tissue collected in 
RNA-Later as large samples (average 7.3-8.0) compared to small samples 
(average 7.8-8.3).

Conclusion: RNA-Later preserves RNA quality and is superior to snap freezing 
for placental tissue. Using RNA-Later, high-quality RNA can be isolated from 
tissue collected up to 1 hour after delivery, and from a large sample that can be 
subdivided later. In addition, there is no need for liquid nitrogen or a freezer on-
site. These factors make it easier to collect placental samples, and can facilitate 
tissue collection in the busy labor and delivery environment.

T-125
Extending the Interval of Port-A-Cath Maintenance. Eugenia Girda, 
Rebecca Phaeton, Nicole Nevadunsky, Gloria Huang, Harriet O Smith, 
David Smotkin, Gary Goldberg, Dennis Kuo. Department of Obstetrics and 
Gynecology and Women’s Health, Albert Einstein College of Medicine and 
Montefi ore Medical Center, Bronx, NY, USA.
Objectives: To date there has been no standardized assessment of the safe and 
appropriate intervals between maintenance fl ushing of an indwelling port-a-cath 
(PAC). We use an every three-month port-a-cath (PAC) access to maintain port 
patency and it is based on our previous report. The objective of this study is 
to assess the follow up and outcome of PAC maintenance every 3 months in 
patients with gynecologic cancers.
Methods: After Internal Review Board approval, we performed a retrospective 
medical record review and evaluation of all patients from 2003 to 2010 who 
had a Bard PAC placed and were clinically without evidence of disease 
(NED) having their PAC accessed to maintain patency. The intervals between 
accessions and all complications were recorded. Statistical analysis was done 
using the Fisher’s exact test.
Results: A total of 201 patients had a PAC placed in that time period. Forty three 
patients had undergone PAC accessions to maintain patency. The total number 
of accessions was 150 with a median number per patient of 2.0 (range 1-10). 
The mean time between fl ushes was 112 days (Standard deviation 57 days). 
When comparing women in maintenance who had fl ushes within less than 90 
days (30 accessions and 1 complication) versus those who had fl ushes over 
90 days apart (111 accessions and 2 complications), there was no difference in 
infection or occlusions between these groups (p=0.52). In the <90-day group, 
one patient was noted to have skin erythema. In the > 90-day group, one patient 
had an occlusion that did not open with Alteplase. Another patient had some 
resistance with slow return of blood during fl ushing.
Conclusions: In women with gynecologic malignancies undergoing PAC 
accessions to maintain PAC patency, infections and occlusions are rare. Longer 
intervals between PAC fl ushes do not appear to affect the outcome in our 
patients. Our initial and now follow up data suggest that extending the interval 
of PAC accession to every 3 months rather than monthly, is safe, effective and 
convenient in maintaining PAC patency in this patient population.

T-126
The Infl uence of Ovarian Masses on Total Follicle Number. Jennifer 
Hirshfeld-Cytron,1 Mary Ellen Pavone,1 Candace Tingen,1 Cristina Thomas,1 
Erica Curry,2 Theresa Woodruff.1 1Obstetrics and Gynecology, Northwestern 
University, Chicago, IL; 2Pathology, Northwestern University, Chicago, IL.
Introduction: Our fertility preservation program has noted that certain ovarian 
masses have limited surrounding healthy cortical tissue available for ovarian 
tissue cryopreservation (OTC). Prior studies have also suggested that ovaries 
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affected with endometriosis have lower follicle counts in the surrounding 
cortex. In addition, very limited data exists evaluating folliculogenesis in the 
setting of pregnancy. We sought to quantify the number of follicles in patients 
with various ovarian pathologies, both benign and malignant, in pregnant and 
non-pregnant states.
Design: Retrospective cohort study determining number of total follicles 
and number of follicles at each stage of development (primordial, primary, 
secondary, antral) using archived pathology specimens on 42 reproductive 
aged women undergoing oophorectomy. Follicle counts were independently 
performed by 3 individuals and are reported as follicle number per section 
analyzed.
Results: Of the 42 patients studied 9 had cancer, with an average age of 35± 
4, and 33 had benign conditions, with an average age of 36±3. Of the benign 
pathologies, 24% had endometriosis and the rest predominantly had physiologic 
fi ndings. We identifi ed 3 patients who were pregnant or within 1 month of 
delivery, of which 2 of 3 had benign pathology. Cancer patients had signifi cantly 
fewer total numbers of follicles per section (4.2 vs 21.3) with signifi cantly fewer 
primordial, primary and secondary follicles per section. Within the benign 
cohort, no differences were seen in patients with endometriosis. Pregnant 
patients had statistically fewer total number of follicles per section (5 vs 19), 
with primordial follicles being the only class in which a decreased number 
was seen (14 vs 3).
Conclusions: Ovarian cortex surrounding cancerous pathology may not be ideal 
for OTC. Unlike other studies, no differences in follicle numbers were seen 
in women with endometriosis. In pregnancy, a gonadotropin suppressed state, 
fewer total follicles were seen as expected. Interestingly, FSH independent 
primordial follicle class was the follicle subclass that was decreased. More 
research is needed to further delineate the effect of histology and pregnancy 
on folliculogensis. This is necessary in order to best select appropriate patients 
for OTC.

T-127
Comparing Stem Cell Populations in Normal, Hyperplastic and 
Carcinomatous Endometrium in Wild Type and PTEN Deficient 
Mice. Kashmira Kulkarni-Datar,1,3 Lankai Guo,1 Ling Zhang,1 Lawrence 
R Zuckerberg,2,3 Rosemary Foster,1,3 Bo R Rueda.1,3 1Vincent Center for 
Reproductive Biology, Vincent Department of Obstetrics and Gynecology, 
Massachusetts General Hospital, Boston, MA, USA; 2Department of Pathology, 
Massachusetts General Hospital, Boston, MA, USA; 3Harvard Medical School, 
Boston, MA, USA.
Background: Endometrial endometrioid cancer is the most common occurring 
malignancy of the female reproductive tract in the US. The etiology includes, 
but is not limited to unopposed estrogen, genetic alterations in the KRAS, PTEN 
genes and micro satellite instability. Recent studies from our laboratory, as well 
as others, suggest the presence of small populations of tumor initiating cells 
often called cancer stem cells in human endometrial cancers which may serve 
to populate the tumor itself and/or contribute to recurrent disease. Currently 
there is little information on whether the level of stem cells differs in the benign, 
hyperplastic or malignant endometrial tissues.
Hypothesis: Loss of a single PTEN allele increases the stem cell populations 
within endometrial epithelial hyperplasia and carcinoma in situ relative to the 
benign tissues. Methods: We assessed PTEN+/+(WT) and PTEN-/+ uteri for 
the presence of CD133+ and Sca-1+ glandular and lumenal epithelial cells by 
immunohistochemistry. In addition, we obtained endometrial epithelial cells 
(EECs) from PTENlox/lox mice and infected them with adenovirus expressing 
Cre-recombinases. The resulting PTEN-/- and uninfected control PTENlox/lox 
EECs were injected into NOD/SCID mice to assess tumor formation. Resulting 
tumors were analyzed for the presence of cells expressing CD133 or Sca-1 by 
immunohistochemistry.
Results: There was increased evidence of CD133 and Sca-1+ cells within 
the hyperplastic epithelial and carcinomatous regions of PTEN-/+ uteri when 
compared to the benign endometrium of the WT mice. Not surprisingly, the 
control (PTENlox/lox) EECs failed to form tumors following injection into NOD/
SCID mice. Tumors did form from PTEN-/- EECs and a sub population exhibited 
CD133 and Sca-1 staining.
Conclusion: The loss of a PTEN allele can infl uence CD133+ and Sca1+ cells 
populations in the mouse endometrium. Whether these cells derived from 
the endometrium of a PTEN null background are tumorigenic is yet to be 
determined. However, the increase in CD133+ and Sca1+ cells suggest these 
cells likely contribute to the pathogenesis of endometrial cancer.

T-128
Elevation of Anandamide and Up Regulation of the TRPVR1 Receptor in 
Human Endometrial Tumours. Timothy H Marczylo,1 Emma L Marczylo,2 
Patricia MW Lam,1 Justin C Konje.1 1Endocannabinoid Research Group, 
Reproductive Sciences Section, Cancer Studies and Molecular Medicine, 
University of Leicester, Leicester, Leicestershire, United Kingdom; 2Systems 
Toxicology, MRC Toxicology Unit, Leicester, Leicestershire, United 
Kingdom.
Background: Changes in endocannabinoid receptor expression (CBR1, CBR2 
and TRPVR1) and levels of their agonists are reported in tumors at multiple 
sites with loss of CBR1 expression associated with acceleration of colorectal 
tumor growth and TRPVR1 expression correlating with tumor grade in prostate 
and tongue. In endometrial tumors, agonist levels and CBR2 expression are 
elevated. Endocannabinoids inhibit growth, invasion and metastasis and induce 
apoptosis in cancer cell lines.
Objectives: To measure AEA, OEA and PEA levels in endometrial tumours 
and matched normal endometrium and to investigate expression levels of 
CBR receptors including TRPVR1 and the anabolic and catabolic enzymes 
NAPE-PLD and FAAH.
Methods: Women attending for hysterectomy and bilateral salpingo-
oophorectomy for cancer gave informed consent for collection of endometrial 
biopsies. Tissues were collected, flash frozen and stored at -80°C. 
Endocannabinoids were quantifi ed using UHPLC-ESI-MS/MS in endometrial 
tumors (n=15, 51-84y) and endometrium from age-matched (n=14, 53-77y) 
control women undergoiong surgery for benign conditions. RNA was extracted 
and reverse transcribed prior to qRT-PCR analysis. mRNA levels of twelve 
housekeeping genes (gapdh, bact, ywha2, b2m, atp5b, sdha, 18s, ubc, sf3A1, 
eif4a2, top1 and cyc1) and the endocannabinoid system (cbr1, cbr2, trpvr1, 
nape-pld and faah) were assessed in all tissues using SYBR green. The best 3 
housekeeping genes were used to normalize the data.
Results: AEA (p=0.0012) and OEA (p=0.0327) but not PEA levels were 
significantly elevated in endometrial tumours (3.80±2.36, 24.88±17.38, 
110.7±77.5pmol/g) compared with normal endometrium (1.48±0.49, 
13.38±8.18, 89.41±71.29 pmol/g). The most stable housekeeping genes across 
normal and abnormal endometrium were top1, sf3a1 and ywha2. In endometrial 
tumours (n=7), trpvr1 mRNA was increased (P=0.0046) whereas in this cohort 
cbr2 was decreased (P=0.0391) compared with normal endometrium (n=9).
Conclusions: Up-regulation of trpvr1 gene transcript levels is accompanied 
by elevated agonist concentrations in endometrial tumours. How these relate 
to carcinogenesis in this tissue requires further investigation and may provide 
targets for potential treatment strategies.

T-129
Fertility Preservation: IVF Outcomes May Differ by Cancer Diagnosis. 
Mary Ellen Pavone, Jennifer Hirshfeld-Cytron, Ralph Kazer, Susan Klock. 
Obstetrics and Gynecology, Northwestern University, Chicago, IL.
Objective: It has been previously shown that there are minimal differences 
in IVF outcomes between cancer patients and age matched infertile controls. 
Here, we are interested in exploring differences that exist based on cancer 
diagnosis.
Design: Retrospective analysis of 40 cancer patients opting for fertility 
preservation.
Results: Of 40 patients that chose to cryopreserve embryo or oocytes, 23 had 
breast cancer and 17 had other diagnoses (leukemia, lymphoma, colon, brain 
and ovarian cancer). All patients were stimulated using an antagonist protocol. 
Comparing breast cancer to other diagnosis, we found that breast cancer 
patients tended to be older (34yo breast vs 30yo other) and were less likely to 
have received prior chemotherapy (1 vs 6 subjects). We found no difference 
in the amount of gonadotropins used, number of days stimulated, and number 
of mature oocytes on ultrasound. We found a statistically higher number of 
oocytes retrieved in patients with breast cancer (12 vs 9). Additionally, there 
was a trend towards a higher maximum E2 level, more mature oocytes retrieved 
and a greater number of embryos created in patients with breast cancer.
Conclusions: A discussion regarding fertility preservation is an important aspect 
of cancer care. Despite being older, breast cancer patient tend to respond better 
to ovarian stimulation. In our center, women with diagnoses other than breast 
cancer were more likely to have undergone an initial round of chemotherapy. 
However, with proper screening and counseling, even these patients may be 
appropriate candidates for oocyte harvests. We believe this is vital information 
to disseminate among other programs offering fertility preservation.
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T-130
EG-VEGF, PROKR1 and PROK2 Expression in Normal and IUGR 
Pregnancies: Physiological and Physiopathological Implications. Sophie 
Brouillet,1 Pascale Hoffmann,1 Aude Salomon,1 Mbarka Dakouane-Guidicelli,2 
Philippe De mazancourt,2 Marie N Dieudonné,2 Sandrine Barbaux,3 Daniel 
Vaiman,3 Jean Jacques Feige,1 Nadia Alfaidy.1 1iRTSV/LAPV-ANGIO, INSERM 
U878, Grenoble, France; 2Laboratoire de Biochimie, UPRES EA2493, CHI 
de Poissy-St-Germain, Poissy, France; 3Genetics and Development, Institut 
Cochin, Unité INSERM 709, Paris, France.
Growth of the placental villi is a key event in placental development during 
the fi rst trimester of human pregnancy. A failure in this process is believed to 
contribute to the development of placental pathologies such as intrauterine 
growth retardation (IUGR). Our recent reports unmasked potential roles of a 
new placental growth factor, endocrine gland derived-VEGF (EG-VEGF) and 
its receptor prokineticin 1 and 2 (PROKR1 and PROKR2) in placental villi 
development. We have shown that i) EG-VEGF, PROKR1 and PROKR2 are 
abundantly expressed in fi rst trimester human placenta, ii) EG-VEGF controls 
extravillous trophoblast invasion and promotes placental angiogenesis iii) EG-
VEGF and PROKR1 expression is up regulated by hypoxia and iii) EG-VEGF 
circulating levels are the highest during the fi rst trimester of pregnancy. In the 
present study, we investigated EG-VEGF effects on i) trophoblast proliferation, 
both in cytotrophoblast (CT) primary cultures and in placental explants culture, 
ii) cytotrophoblast syncytialisation (measurement of syncytin 1 and 2 and 
βhCG mRNA expression). To further investigate the role of EG-VEGF and its 
receptors in placental development, we determined their levels of expression, 
both at the mRNA and protein levels, in normal (n=35 ) and IUGR (n=32) 
placentas. We also determined the circulating levels of EG-VEGF in sera 
collected from normal (n=19) and IUGR (n=10) pregnant women. Our results 
show that EG-VEGF i) increased CT proliferation; both in primary and explant 
cultures; ii) increased syncytin 1 and βhCG mRNA expression iii) EG-VEGF, 
PROKR1 and PROKR2 mRNA and proteins levels are signifi cantly increased 
in IUGR placentas, and iv) circulating levels are signifi cantly higher in IUGR 
patients. Altogether, our results identify a new placental growth factor that might 
play an important role in normal placental development during the fi rst trimester 
of pregnancy, and provide evidence for its deregulation in IUGR placentas. 
Changes in EG-VEGF, PROKR1 and PROKR2 in IUGR placentas may well 
occur as a compensatory mechanism for this pathological condition.

T-131
Antenatal Betamethasone Treatment and Birth Weight Reduction – 
Possible Role of Human Placenta Lactogen in Females. Thorsten Braun,1 
Annett Husar,1 Deborah M Sloboda,2 John RG Challis,4,5 Andreas Plagemann,1,3 
Joachim W Dudenhausen.1 1Department of Obstetrics, Campus Virchow, 
Charité Universitätsmedizin Berlin, Berlin, Germany; 2The Liggins Institute 
and and The National Research Centre for Growth and Development, University 
of Auckland, Auckland, New Zealand; 3Division of Experimental Obstetrics, 
Campus Virchow, Charité Universitätsmedizin Berlin, Berlin, Germany; 
4Department of Physiology and Obstetrics and Gynecology, University 
of Toronto, Toronto, ON, Canada; 5Michael Smith Foundation for Health 
Research, Vancouver, BC, Canada.
Treatment of women who are at high risk of preterm birth with antenatal 
Betamethasone (BET) is widely accepted. We have shown previously in sheep, 
that the reduction in birth weight after BET treatment was associated with a 
reduction in placenta lactogen (PL), a key hormone for fetal growth. Objective: 
The aim of this study was to investigate whether antenatal BET treatment in 
humans reduces birth weight and if PL might be involved. Methods: BET 
(single course, 2x12mg) exposed women (n=46) who delivered between 23+5 
and 42+0 weeks of gestation were compared to gestational age-matched controls 
(n=50). Maternal blood samples were obtained before, during and after the 
course of BET treatment and at the time of birth. Central and marginal placenta 
samples were collected. The effects of BET on anthropometrics, PL protein 
level and maternal plasma PL level in singleton pregnancies were analysed. 
Results: BET treatment signifi cantly reduced birth weight only in females 
(p<0.001), no differences in head circumference, overall length, ponderal index 
and placenta weight were observed. PL protein levels did not signifi cantly 
change across gestation. After BET treatment, in both central and marginal 
placenta regions, PL protein levels signifi cantly increased in females (p<005). 
No signifi cant differences in maternal PL plasma level were found during 
the time of treatment or at time of birth. Conclusion: The effect of antenatal 
BET treatment was gender dependent. Antenatal BET treatment reduced birth 
weight and signifi cantly increased PL protein level in the placenta of females, 
no signifi cant differences were found in males. These changes in placental PL 

content were not refl ected in plasma PL concentrations either shortly after BET 
or at the time of delivery. Further studies need to be done to investigate the 
rationale of birth weight reduction after BET treatment in humans.

T-132
The Effect of Betamethasone Treatment Late in Gestation in Sheep on the 
Appearance of Placentomes and Expression of Prostaglandin H Synthase 
Type 2 in Placentome Subtypes. Thorsten Braun,1,2 Shaofu Li,3 Timothy JM 
Moss,3,4,6 Kristin Connor,1,5 Dorota A Doherty,3 Ilias Nitsos,3 John P Newnham,3,4 
John RG Challis,1,3,7 Deborah M Sloboda.3,4,5 1Departemnt of Obstetrics, 
Charité Universitätsmedizin Berlin, Germany; 2Department of Physiology and 
Obstetrics and Gynecology, University of Toronto, Canada; 3School of Women’s 
and Infants’ Health, University of Western Australia, Australia; 4Women and 
Infants Research Foundation, University of Western Australia, Australia; 5The 
Liggins Institute, University of Auckland, and The National Research Centre for 
Growth and Development, University of Auckland, New Zealand; 6The Ritchie 
Centre Monash Institute of Medical Research, and Department of obstetrics 
and Gynaecology, Monash University, Australia; 7Michael Smith Foundation 
for Health Research, Vancouver, Canada.
Inappropriate exposure of the fetus to maternal glucocorticoid (GC) has been 
proposed as a mechanism for fetal programming where the effects of GC may 
be mediated by the placenta. However, the consequences of maternal GC on 
placental morphology and enzyme expression are unclear. Objectives: We 
examined effects of betamethasone (BET) on placentome subtype distribution 
and the expression of prostaglandin H synthase type 2 (PGHS-2) enzyme. 
Methods: Pregnant sheep carrying male fetuses were randomized to receive 
injections of saline (n=30) or one (104 days of gestation, (dG); n=6), two 
(104, 111 dG; n=6) or three (104, 111, 118 dG; n=11) doses of BET (0.5mg/
kg). Placental tissue was collected prior to (75, 84, 101 dG), during (109, 
116 dG) and after BET (122, 132, 146 dG). Results: The total number of 
placentomes did not change signifi cantly across gestation. A- and B-subtypes 
were most affected by prenatal BET exposure; numbers of A-subtypes were 
increased and numbers of B-subtypes were decreased compared to controls 
at 116 dG. At term the numbers of A-subtypes were lower after BET, but the 
weight range distribution was similar to controls. In controls, placental PGHS-2 
protein levels increased with gestational age and PGHS-2 localized primarily 
to uninuclear trophoblast cells. After BET, PGHS-2 protein in C-subtypes at 
146 dG was signifi cantly increased compared to A-subtypes. Conclusions: 
Maternal BET treatment in late gestation affects the proportions of placentome 
subtypes and their differential expression of PGHS-2. Our data do not support 
previous hypotheses that A-subtypes develop into B, C and D-subtypes over 
the course of gestation.

T-133
The Effect of Coelomic Fluid on the Production of Interleukin-10, Tumor 
Necrosis Factor-α and Receptors by the First Trimester Human Placenta. 
Jean Calleja-Agius,1 Shanthi Muttukrishna,1,2 Eric Jauniaux.1 1Obstetrics 
and Gynaecology, Institute of Women’s Health, University College London, 
London, United Kingdom; 2Obstetrics and Gynaecology, ANU Research Centre 
University College Cork, Cork, Ireland.
Context: The exocoelomic cavity plays an important role as a fetal biological 
reservoir and materno-fetal exchange interface during the fi rst trimester of 
human pregnancy.
Objective: We investigated the effect of coelomic fl uid on total production of 
cytokines and their receptors in normal fi rst trimester human placenta cultured 
at different concentrations of oxygen.
Samples & Methods: Chorionic villous samples were obtained from normal 
pregnancies at 5-9 weeks (n=9) and 10-14 weeks (n=10). Villous explants were 
cultured for 24 hours with different dilutions of coelomic fl uid (0, 1:5, 1:10, 
1:13, 1:20 and 1:40), at 6% and at 20% oxygen tension. Levels of interleukin-10 
(Il-10), .tumour necrosis factor-α (TNFα) and TNF-receptors were measured 
in all samples of coelomic fl uid, culture medium, and homogenized villous 
explant, using fl owcytometric multiplex bead array.
Main outcomes: In the coelomic fl uid, the mean cytokine levels were: TNFα 
0.8pg/ml (SEM 0.12), IL-10 1.6pg/ml (SEM 0.22), TNF-R1 6084.61 (SEM 
161.73) and TNF-R2 3495.79 (SEM 178.09). Increasing volumes of coelomic 
fl uid at 6% and 20% O2 induced a signifi cant increase in the secretion of 
%mean TNF-R1 and TNF-R2 in both gestational subgroups (5-9 weeks and 
10-14 weeks, respectively). These changes were more marked in the late fi rst 
trimester subgroup. Similar effect was found at both oxygen tensions. At 20% 
O2 there was also a signifi cant increase in TNFα secretion (p<0.05), and total 
production (p<0.05).
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Conclusion: These fi ndings suggest that the exocoelomic cavity is not only a 
reservoir of nutrients for the developing fetus but that coelomic fl uid molecules 
can interact with placental biological functions.

T-134
Human Chorionic Gonadotropin May Induce Androgen Synthesis in the 
Human Placenta. Julian C Escobar, Mary C Villani, Bruce R Carr. OBGYN, 
Division of Reproductive Endocrinology & Infetility, UT Southwestern Medical 
Center, Dallas, TX, USA.
Introduction: We have previously demonstrated the presence of CYP17 in the 
human placenta. Preliminary studies suggest that regulation of this enzyme and 
thus androgen production in the trophoblast may be regulated via the protein 
kinase A (PKA) pathway.
Objective: Human chorionic gonadotropin (HCG) is a principal hormone 
secreted by the placenta and is known to act via the PKA pathway. We wanted 
to investigate the relationship between the PKA pathway, HCG production and 
CYP17 expression as well as steroid production. Similarly, we evaluated the 
effect of the Src kinase pathway on this model.
Design: In vitro laboratory experiments attempting to characterize the molecular 
mechanisms involved in androgen production in the human placenta.
Materials and Methods: Two cell models were used, primary placental cells 
(PPC) from midgestation placentas and JEG-3 cells from a choriocarcinoma 
line. Standard RT-PCR, radioimmunoassay and ELISA were used to quantify 
mRNA, steroids and protein, respectively. A pharmacologic approach was used 
to evaluate the role of Src and the PKA pathway in placental steroidgenesis. 
Direct inhibition of Src was accomplished with PP2, while downstream effects 
of Src were evaluated using PD98059, a mitogen-activated protein kinase kinase 
inhibitor. To evaluate the PKA pathway, forskolin was used as an activator and 
H-89 as an inhibitor.
Results: Treatment of both cell types with the PKA activator forskolin 
resulted in an increase of CYP17 mRNA expression, HCG production and 
17α-hydroxyprogesterone secretion while maintaining stable progesterone 
levels. H-89 had the opposite effect and blocked forskolin’s effect. The effect 
was most robust in PPC, with forskolin increasing by 10 fold CYP17 mRNA, 
3 fold 17α-hydroxyprogesterone and up to 93 fold the HCG concentration. In 
unstimulated cells, there was a daily increase in HCG, CYP17 and its products. 
22-hydroxycholesterol augmented steroid concentration acting as a substrate 
and without affecting enzymatic effi ciency. Finally, although CYP17 mRNA 
levels were 7-13 fold higher after PP2 treatment, steroid production increased 
2 fold and HCG 5 fold. PD demonstrated a similar but milder effect.
Conclusions: The PKA pathway is the principal modulator of androgen 
synthesis in the human trophoblast and HCG may act in an autocrine/paracrine 
fashion, inducing autofeedback activation and androgen production.

T-135
Maternal Cell-Free Messenger RNA in Twin Pregnancies: The Effects of 
Chorionicity and Severe Twin to Twin Transfusion Syndrome (TTTS). 
Caroline E Fox,1,3 Akihiko Sekizawa,2 Samantha J Pretlove,1 Ben C Chan,1 
Mark D Kilby.1,3 1Fetal Medicine Centre, Birmingham Women’s Hospital 
Foundation Trust, Birmingham, United Kingdom; 2Department of Obstetrics 
and Gynecology, Showa University School of Medicine, Tokyo, Japan; 
3Reproduction, Genes and Development, School of Clinical & Experimental 
Medicine, College of Medicine & Dentistry, University of Birmingham, 
Birmingham, United Kingdom.
Background. 15% of monochorionic (MC) twin pregnancies are complicated 
by severe TTTS which is associated with high perinatal loss. Screening & early 
detection could offer earlier stage treatment.
Objective. To investigate the effects of chorionicity in uncomplicated twin 
pregnancies on maternal cell-free messenger RNA (cf-mRNA) and the effects 
of severe TTTS.
Study groups. In a prospective study of MC twins complicated by severe TTTS 
(n=23), plasma RNA levels were measured prior to treatment. In 91.3% there 
was advanced (>stage III) and in 8.6% mild TTTS (<stage II). These were 
compared to uncomplicated dichorionic (DC) (n=10) and MC (n= 7) twin 
pregnancies.
Methods. Maternal cf-mRNA encoding GAPDH, sVEGFR-1(sFlt-1), VEGF-A, 
Endoglin, PlGF were measured by a quantitative 1-step real-time PCR assay 
after extraction from maternal plasma.
Results. The overall survival of this TTTS cohort was 69.6% livebirths (32/46) 
with > one survivor in 87% (20/23). The amounts of cf-mRNA detectable are 
reported for uncomplicated DC, MC and TTTS pregnancies respectively: 
GAPDH - 80%, 100% and 100%; SVEGR-1 - 10%, 0% and 26%; VEGF-A- 

80%, 71% and 96%; Endoglin – 60%, 71% and 91%; PlGF – 70%, 57%, 22%. 
There was a signifi cant difference in VEGF-A (medians DC -337.3, MC - 390.8, 
TTTS - 618.6 copies/ml plasma p=0.02) and Endoglin (medians DC 14.49, 
MC-1171, TTTS - 2896 copies/ml plasma [respectively] p=0.02).
Conclusion. Maternal cf- mRNA could be reliably detected for GAPDH, 
VEGF-A and Endoglin in twin pregnancies and significant difference 
demonstrated in VEGF-A and Endoglin could be used to provide a useful 
non-invasive predictive test for TTTS.
Funded by Wellbeing Of Women Charity.

T-136
BDNF/TrkB Signaling in Preeclampsia and Fetal Growth. Kohei Fujita, 
Eiji Kondoh, Yoshitsugu Chigusa, Kazuyo Kakui, Keiji Tatsumi, Ikuo Konisi. 
Obstetrics and Gynecology, Kyoto University, Kyoto, Japan.
Neurotrophin (NT) is known to be an important factor on the survival, 
maintenance and differentiation of the neuronal tissue. Recently it is also 
reported to play a role on follicle maturation, tumor growth, angiogenesis and 
immunomodulation, and so on. However, the expression of NT and its receptors 
(NTR) in human placenta and their infl uence on fetal growth are not well 
defi ned. In this study, we investigated the correlation of NT and NTR in human 
placenta to uterine environment and fetal growth. We examined the expression 
of NT and NTR in human placenta and fetal membrane by quantitative PCR and 
immunohistochemistry. The placental NTR expression in discordant twins, intra 
uterine growth restriction (IUGR), preeclampsia (PE) and normal pregnancy 
along gestational ages were also investigated. NT concentration in umbilical 
and maternal plasma was measured by ELISA. We evaluated the anti-apoptotic 
effect of NT using fl ow-cytometry in choriocarcinoma cell line, JEG-3, which 
is treated with H2O2. TrkB, one of the NTRs, mRNA was expressed in villous 
and decidual tissue. Its expression in villous tissue was increased as gestational 
age advancing. TrkB was localized in trophoblast layer and endothelium. 
The villous TrkB expression was signifi cantly increased in PE compared to 
normal controls. Furthermore, villous TrkB expression was also signifi cantly 
increased in small twin of discordant twin pregnancies. BDNF, a main ligand 
of TrkB, was expressed in chorion and villous tissue, and its level in maternal 
plasma was signifi cantly higher in PE compared to normal controls. BDNF 
administration decreased the rate of apoptotic cells in H2O2 treated JEG-3. Our 
results showed that the expression of BDNF and TrkB were up-regulated in 
PE and IUGR. The BDNF/TrkB signaling exhibited the anti-apoptotic effect 
against oxidative stress in JEG-3, and it might also act on the villous tissue in 
unfavorable conditions in utero.

T-137
IGFBP-3 Enhances IGF-II Cell Signaling through Activation of Sphingosine 
Kinase and S1P Production in Human Extravillous Trophoblasts. Xiaoyin 
Lu,1,4,5 Qing Qiu,1 Hongmei Wang,4 Andree Gruslin.1,2,3 1Chronic Disease 
Program, Ottawa Hospital Research Institute, Ottawa, ON, Canada; 2Cellular 
and Molecular Medicine, University of Ottawa; 3Obstetrics and Gynecology, 
The Ottawa Hospital, Ottawa, ON, Canada; 4Reproductive Biology, Institute of 
Zoology, Chinese Academy of Science, Beijing; 5Graduate University, Chinese 
Academy of Sciences, Beijing.
Objectives: IGF system plays an important role in placental development 
and fetal growth. IGFBP-3 forms a complex with IGF-II thus reducing its 
bio-availability. However, in other cell types, IGFBP-3 has also been shown 
to positively regulate IGF cell signaling through up-regulating sphingosine 
kinase (Sphk). The objective of this study is to examine whether IGFBP-3 
enhances IGF-II cell signaling in human extravillous trophoblasts (EVT) and 
understand its underlying mechanism.
Material and results: By using WB, Western Ligand Blot analysis, our study 
shows that human EVT (HTR8/SVneo cells) secrete IGFBPs, including 
IGFBP-3, and IGF-II. Pre-treatment of HTR8/SVneo cells with low 
concentrations of IGFBP3 (0.5 nM, 1 h) enhances IGF-II (1 nM, 10 min)-
induced cell signaling as indicated by increases in phosphorylation of AKT and 
ERK, and EVT migration. In contrast, when cells are treated with higher dosages 
of IGFBP-3 (2 nM) and IGF-II (1 nM, 10 min), IGF-II cell signaling is inhibited. 
Co-treatment of IGFBP-3 and sphingosine induces ERK phosphorylation, an 
effect mediated by sphingosine phosphotate (S1P, the product of Sphk). This 
effect is attenuated by DMS (Sphk inhibitor). Furthermore, low dose IGFBP-3 
treatment for 1 hour increases Sphk protein content and its phosphorylation 
in the membrane fraction of trophoblasts without affecting its total protein 
level, indicating IGFBP3 induces Sphk activation. Finally, we also observed 
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that S1P itself enhances IGF-II-mediated AKT and ERK phosphorylation as 
well as IGF-II-induced IGF1R phosphorylation, providing evidence that S1P 
potentiates IGF-II cell signaling by activating IGF type 1 receptor.
Conclusion: At low concentrations, IGFBP3 enhances IGF-II-mediated 
signaling and cell migration by activating Sphk and S1P production in human 
EVT. This suggests a tight regulation of IGFBP-3 expression is important in 
the regulation of IGF-II-related functions, including trophoblast migration.

T-138
Thromboxane and Isoprostane Share the Same Prostanoid Receptors 
To Regulate Human Placental Tone. Leslie Hausermann, Jean St-Louis. 
Obstetrics & Gynecology and Pharmacology, CHU Sainte-Justine/University 
of Montréal, Montréal, QC, Canada.
Placenta being devoid of autonomic innervation, umbilical-placental vascular 
tone should be under the control of tissue and humoral factors. Among the 
numerous stimuli able to challenge the placental circulation, we propose that 
prostanoids could be responsible for the regulation of placental vascular tone. 
Consequently, we have measured vasomotor responses of U-46619, a mimetic 
of thromboxane A2 (TXA2), and of the isoprostane 8-iso-prostaglandin E2 
(8-isoPGE2) in human placental vasculature. Placental tissue were collected 
from normotensive women after delivery and cotyledons were set up in a 
perfusion system whereas chorionic arteries were prepared as rings and installed 
in glass-jacketed tissue baths. The effects of U-46619 and 8-isoPGE2 were 
measured in the absence and presence of blockers of TP (TXA2) receptors, 
SQ29,548 and ICI192,605, and of EP (PGE2) receptors, AH6809. The infl uence 
of nitric oxide (NO) was assessed using L-NAME. U-46619 and 8-isoPGE2 
markedly increased perfusion pressure in cotyledons and tension in chorionic 
arteries. Dose-response curves to both prostanoids were competitively shifted 
to the right. L-NAME had no signifi cant effect on dose-response curves to 
both stimulants. Effects of U-46619 and 8-isoPGE2 which appeared to be 
mediated by TP and EP receptors support our postulate that prostanoids have 
some important regulatory role on placental vascular tone. However, NO did 
not seem to be involved.

T-139
Chronic Hypoxia Promotes FGF2- and VEGF-Induced Human Endothelial 
Cell Proliferation and Migration Via Signaling Adaptation. Yizhou Jiang,1 
Kai Wang,1 Cai-feng Dai,1 Yan Li,1 Dong-bao Chen,2 Jing Zheng.1 1Dept of Ob/
Gyn, University of Wisconsin; 2Dept of Ob/Gyn, University of California.
The current understanding of the cellular and molecular effect of hypoxia 
on endothelialcells is primarily obtained using cell models established under 
20% O2. However, endothelial cells reside in a low oxygen microenvironment. 
Here, we established human umbilical vein endothelial (HUVE) cell cultured 
in normoxia (N; 20% O2) and hypoxia (H; 3% O2, which is within the range 
of physiological level of oxygen in human placentas). We tested if chronic 
hypoxia (∼25 days) promotes FGF2-and VEGF-induced cell migration and 
proliferation via enhancing activation of the MEK/ERK1/2 and PI3K/AKT 
pathways and/or via elevation of HIF1α protein levels.
Method: Cell migration and proliferation was evaluated by a Transwell system 
and a BrdU kit, respectively. Phospho-ERK1/2 & AKT were examined by 
Western blotting. PD98059 and LY294002 were used to determine the role 
of the MEK/ERK1/2 and PI3K/AKT pathways in HUVE cells cultured in N 
(N-HUVE) and H (H-HUVE). N-HUVE cells were infected with adenoviruses 
carrying HIF1α (AdHIF1a) or GFP (AdGFP). H-HUVE cells were transfect 
with a scrambled or HIF1α siRNA.
Results: 1) Chronic hypoxia promoted HUVE cell proliferation and 
migration. 2) Both FGF2 and VEGF rapidly stimulated ERK1/2 and AKT 
phosphorylation in N and H. H greatly enhanced FGF2- and VEGF-induced 
ERK1/2 phosphorylation vs. N, whereas enhanced only VEGF- but not FGF-
induced AKT phosphorylation. PD98059 and LY294002 inhibited FGF2- and 
VEGF-induced phosphorylation of ERK1/2 and AKT, respectively. LY294002 
signifi cantly decreased FGF2- and VEGF-induced H-HUVE and N-HUVE 
cell proliferation; however, PD98059 decreased FGF2- and VEGF-induced 
H-HUVE, but not N-HUVE cell proliferation. PD98059 and LY294002 
signifi cantly decreased FGF2- and VEGF-induced H-HUVE and N-HUVE cell 
migration. 3) As compared to the AdGFP or scrambled siRNA control, AdHIF1α 
and HIF1α siRNA, respectively, increased and decreased HIF1α protein levels. 
AdHIF1α enhanced FGF2- and VEGF-induced N-HUVE cell proliferation; 
however, HIF1α siRNA did not affect H-HUVE cell proliferation.
Conclusions: chronic hypoxia promotes HUVE cell proliferation and migration 
via enhancing activation of the MEK/ERK1/2 and PI3K/AKT pathways, but 

not via elevation of HIF1α protein levels. MEK/ERK1/2 and PI3K/AKT 
pathways differentially regulate H-HUVE and N-HUVE cell migration and 
proliferation.

T-140
Vitamin D Differentially Modulates Gene Expression in Cultures of Human 
Cytotrophoblasts and Syncytiotrophoblasts. Mark S Longtine,1 JS Shin,1 BC 
Chen,1 D Gernot,2 DM Nelson.1 1Ob/Gyn, Washington University in St. Louis, 
St. Louis, MO, USA; 2ObGyn, University of Graz, Graz, Austria.
Introduction: Vitamin D binds the vitamin D receptor to alter transcription 
of responsive genes that regulate many cell functions. Vitamin D defi ciency 
in pregnancy is of epidemic proportions, and the effects of vitamin D on the 
human placenta are largely unknown.
Hypothesis: Vitamin D (1,25(OH)2D) differentially regulates gene expression 
in cytotrophoblasts and syncytiotrophoblast.
Methods Primary trophoblasts were cultured in 20% oxygen in DMEM+10% 
charcoal-stripped FBS for 24 h to yield cytotrophoblasts or for 48 h in 20% 
oxygen followed by 24 h in 8% oxygen to yield syncytiotrophoblasts. Cultures 
were treated with 100 ng/ml 1,25(OH)2D or vehicle control for the fi nal 6 h, 
RNA was isolated, and gene expression profi led with Affymetrix GeneChip 1.0 
ST Arrays, which interrogates 28,869 genes. Pathway analysis was done with 
Panther software, rtPCR verifi ed expression of selected genes, and a corrected 
p<0.05 was signifi cant.
Results 1,25(OH)2D significantly altered expression of 1347 genes in 
cytotrophoblasts (n=5) and 3343 genes in syncytiotrophoblasts (n=5), with 
∼70% showing increased expression. Cytotrophoblasts showed increased 
gene expression in blood coagulation, adrenergic mediators, and chemokine-
cytokine signaling pathways. Syncytiotrophoblast gene expression was higher 
in signaling pathways for endothelin, VEGF, EGF, and chemokines-cytokines. 
Importantly, gene expression of mediators for apoptosis was down regulated 
in both villous phenotypes. rtPCR indicated increased transcription by 10-20 
fold in both villous phenotypes for cathelicidin antimicrobial peptide (CAMP) 
and CYP24A1, encoding a 1,25OH2D hydroxylase. Moreover, 1,25(OH)2D 
increased expression of G0S2 by 6-fold in syncytiotrophoblasts (n=4), and G0S2 
is implicated in apoptosis and lipid droplet metabolism. Syncytiotrophoblasts 
showed divergent changes in expression for two genes encoding co-receptors 
for toll-like receptors: CD14 expression was increased (1.6-fold, n=4) while 
CD180 expression was decreased (0.6-fold, n=8).
Discussion Vitamin D modulates gene expression in human trophoblast 
with differential, pathway-specifi c effects on the two villous phenotypes. 
We speculate that vitamin D affects immune responses, apoptosis and lipid 
metabolism in trophoblast.
NIH HD 29190

T-141
Increased ADAM17 Expression in Placentas from Women with 
Preeclampsia. Rong Ma,1,2 Yang Gu,1 Ruping Fan,1 Lynn J Groome,1 Yuping 
Wang.1 1Obstetrics and Gynecology, LSUHSC-Shreveport, Shreveport, 
LA, USA; 2Obstetrics and Gynecology, Tumor Hospital of Harbin Medical 
University, Harbin, China.
Objective: ADAM17 is a metallopeptidase that functions as a TNFα converting 
enzyme. Placental TNFα production is increased in preeclampsia (PE). 
However, it is not known if altered ADAM17 expression occurs in preeclamptic 
placentas. This study was undertaken to examine if ADAM17 expression is 
increased in PE placentas and whether ADAM17 is responsible for TNFα 
release in the human placenta.
Methods: ADAM17 expression was examined by immunostaining of paraffi n 
embedded tissue sections and by Western blot of whole tissue homogenates 
of placental tissue specimens from normal and PE pregnancies (n=6 in each 
group). To further determine if ADAM17 is responsible for TNFα release by 
placental trophoblasts. Trophoblast cells (TCs) were isolated from normal 
placentas. Cobalt (II) chloride (CoCl2) was used as a hypoxia stimulator to 
induce TNFα production by TCs in culture. An ADAM17 inhibitor GM6001 
was used to determine if inhibition of ADAM17 could prevent CoCl2-induced 
TNFα production. Medium TNFα levels were measured by ELISA. Data is 
expressed by mean ± SE and analyzed by Mann-Whitney test and unpaired 
t-test. A p level < 0.05 is considered statistically different.
Results: Immunostaining results revealed that ADAM17 is expressed in 
placental trophoblasts and ADAM17 expression is enhanced in tissue sections 
from PE placentas compared to that of normal placentas. Increased ADAM17 
protein expression in PE placentas was further confi rmed by Western blot 
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analysis, p<0.05. TNFα production was dose-dependently increased in TCs 
treated with CoCl2, p<0.01 and the increased TNFα production induced by 
CoCl2 could be attenuated by GM6001, p<0.01.
Conclusions: ADAM17 expression is increased in PE placentas compared to 
normal placentas. ADAM17 inhibitor could block hypoxia-induced increase 
in TNFα production by placental trophoblasts. These results suggest that 
increased ADAM17 expression in placental trophoblast may be responsible 
for the increased TNFα production in preeclamptic placentas.

T-142
The Infl ammatory State of the Rat Placenta Increases at Term and Is 
Further Elevated by Exposure to Dexamethasone. Jessica L Lewis,1 Peter 
J Mark,1 Megan L Jones,1 Jeffrey A Keelan,2 Brendan J Waddell.1 1School of 
Anatomy & Human Biology, The University of Western Australia, Perth, WA, 
Australia; 2School of Women’s & Infants’ Health, The University of Western 
Australia, Perth, WA, Australia.
Objective: Successful reproduction is dependent upon infl ammation, with 
ovulation, implantation and parturition all involving infl ammatory processes. 
Dysregulation of infl ammation, however, is linked to a number of pregnancy 
pathologies including preeclampsia, intrauterine growth restriction and pre-
term labour. Glucocorticoids are recognised for their potent anti-infl ammatory 
effects in most tissues, where they suppress expression of pro-infl ammatory 
cytokines including tumour necrosis factor-α (Tnf-α), interleukin-1β (Il-1β) 
and Il-6. Glucocorticoids also promote fetal maturation and limit placental 
growth, but whether they exert anti-inflammatory effects in placenta is 
unknown. The aim of this study was to characterise the infl ammatory state 
of the rat placenta in late gestation with and without maternal glucocorticoid 
treatment. It was hypothesised that elevated glucocorticoids would decrease 
placental infl ammation.
Methods: Placentas (n=6/group) from control (Con) and dexamethasone-treated 
rat pregnancies (Dex; 0.75 µg/ml drinking water from day 13 of gestation) 
were collected at days 16 and 22 (term=23 days). Placentas were dissected into 
junctional (JZ) and labyrinth (LZ) zones for separate analysis. Quantitative PCR 
was used to determine placental expression of mRNA for pro-infl ammatory 
cytokines and infl ammation modulators including Tnf-α, Il-1β, Il-6 and the 
prostaglandin G/H synthase isoforms (Ptgs-1 and -2). Statistical analysis was 
by 1- and 2-way ANOVA, as appropriate.
Results: JZ and LZ expression of Tnf-α, Il-1β and Il-6 mRNA increased 2- to 
4-fold between days 16 and 22 (P<0.01). Ptgs-1 increased 2-fold in the JZ and 
by 30% in the LZ from day 16 to 22 (P<0.05), whereas Ptgs-2 increased 2-fold 
in the JZ and 30-fold in the LZ (P<0.01). Surprisingly, Dex treatment did not 
suppress cytokine expression in either zone. On the contrary, Dex increased 
LZ expression of Il-1β (2-fold) on day 16 (P<0.05), and increased expression 
of Ptgs-2 in both zones (P<0.05).
Conclusions: These data clearly demonstrate that the infl ammatory state of the 
placenta increases near term and, in contrast to other tissues, glucocorticoids 
appear to exert pro-infl ammatory effects in the placenta.

T-143
Activin A and Its Regulatory Molecules Placental mRNA Expression 
in Preterm Delivery and Chorioamnionitis. Romina Novembri, Michela 
Torricelli, Nathalie Conti, Luna R Galeazzi, Maria De Bonis, Giulia Biliotti, 
Felice Petraglia. Department of Pediatrics, Obstetrics and Reproductive 
Medicine, Obstetrics and Gynecology, University of Siena, Siena, Italy.
Infl ammation at the maternal-fetal interface is a common pathway leading 
to preterm delivery (PTD). Spontaneous PTD results from two clinical 
conditions: i) spontaneous preterm labor (PTL) leading to PTD (idiopathic) 
and ii) preterm premature rupture of membranes (pPROM). Indeed, infection 
and/or infl ammation may represent a causal link with preterm birth. Activin 
A, a member of TGF-β superfamily, modulates several aspects of the 
infl ammatory and immune response, and it is most likely involved in the 
pathogenesis of infl ammatory diseases. Upregulation of activin A expression 
by pro-infl ammatory cytokines and/or LPS, suggests that activin A is a 
proinfl ammatory mediator. Most importantly, activin A stimulates TNF-α and 
IL-6 and its secretion is activated by IL-1β and TNFα, a positive loop. Activin 
A biological activities are regulated by two major systems: i) proteins acting 
as ligand traps such as follistatin which binds activin, neutralizing its effects 
and ii) with co-receptors such as cripto which interacts specifi cally with nodal 
(but not activin) and the activin receptors.
Aim of the study: Since activin A is involved in immunological functions 
and it is regulated by multiple molecules, the possible involvement in early 
PTD with or without infection of activin A, follistatin, cripto, nodal and their 

specifi c receptor ACTR2 was investigated by evaluating their placental mRNA 
expression. Materials and methods: Placental speciments were obtained from 
PTD: spontaneous PTD; premature rupture of membranes (pPROM) and 
pPROM with chorioamniotitis. mRNA expression of activin A, follistatin, 
cripto, nodal and their specifi c receptor ACTR2 was evaluated by RT-PCR.
Result: Activin A, nodal and ACTR2 placental mRNA expression was higher in 
pPROM with chorioamnionitis than in PTD and pPROM. Additionally, while 
follistatin did not change in infective conditions, Cripto was found lower in 
pPROM with chorioamnionitis than in PTD and pPROM.
Conclusion: In conclusion the present data showed an activivation of activin 
A and its regulatory molecules in patients with PTD associated with infective 
chorioamnionitis.

T-144
Evaluation of Umbilical Vein Endothelial Cells as Putative Source of 
Activin A and Follistatin in Pregnancies Complicated by Pre-Eclampsia. 
LE Borges,1,2 E Bloise,2 P Ciarmela,2 JS Barra,1 R Apa,3 P Florio,2 L Massai,4 
M Aglianò,4 M Muscettola,4 G Grasso,4 HV Leite,1 F Petraglia,2 FM Reis.1 
1Ob/Gyn, University of Minas Gerais; 2Ob/Gyn, University of Siena; 3Ob/Gyn, 
Catholic University of Rome; 4Biomedical Sciences, University of Siena.
Background: Cord serum activin A is increased in pregnancies complicated by 
pre-eclampsia and fetal hypoxia.
Objective: To investigate whether human umbilical vein endothelial cells 
(HUVEC) express activin A and its binding protein follistatin, and to localize 
both proteins and mRNA in pregnancies affected by pre-eclampsia. Then, to 
investigate the effect of pro or anti-infl ammatory factors on activin A release 
by HUVEC.
Methods: Activin A and follistatin concentrations were measured in HUVEC 
culture medium using ELISA. Activin A and follistatin mRNA were detected by 
RT-PCR in cultured HUVECs. The localization of both peptides and mRNAs 
in the umbilical cord was evaluated by immunohistochemistrtry (IHC) and in 
situ hibridization (ISH), respectively.
Results: Dimeric activin A was detected in the HUVEC culture medium, 
whereas follistatin was below the assay detection limit. Activin A and follistatin 
were immunolocalized by IHC and ISH in the umbilical vein endothelia of 
fetuses from either uncomplicated or pre-eclamptic gestation. Both activin A and 
follistatin mRNAs were identifi ed by RT-PCR in cultured HUVECs. Urocortin 
signifi cantly decreased activin A release by HUVEC (p<0,01), whereas IL-8, 
LPS, endothelin-1 and dexamethasone had no effect.Conclusions: Activin A 
and follistatin mRNA and protein are present in the human umbilical vein 
endothelium in situ and both genes are transcribed by isolated HUVECs, 
but only activin A appears to be released at suffi cient amounts as to be a 
contributory source of this hormone in fetal circulation. Activin A is also 
modulated in vitro by urocortin, a vasodilator neuropeptide with predominantly 
anti-infl ammatory action.

T-145
Pre-Gravid Obesity and Associated Changes in Infl ammatory Status but 
Not Placental Structure. Kirsty Roberts,1 Simon Riley,1 Sarah Barr,1 Margaret 
Evans,2 Amanda Statham,1 Kahyee Hor,1 Jane Norman,1 Fiona Denison.1 
1Centre for Reproductive Biology, University of Edinburgh, Edinburgh, United 
Kingdom; 2Department of Pathology, Royal Infi rmary of Edinburgh, Edinburgh, 
United Kingdom.
INTRODUCTION: A heightened infl ammatory response both systemically 
and locally in women with pre-gravid obesity is thought to play a role in 
mediating these adverse pregnancy outcomes. Our aims were to examine the 
maternal and placental infl ammatory environment and investigate associated 
changes in placental structure in obesity. METHODS: Maternal infl ammatory 
status in obese (BMI 20-25kg/m2) and non-obese (BMI ≥30kg/m2) women was 
characterised by measuring circulating plasma levels of pro-infl ammatory 
cytokines using ELISAs. qRT-PCR and immunohistochemistry with subsequent 
stereology analysis was carried out on placental samples from obese and non-
obese women to characterise the placental infl ammatory status. A combination 
of histology and immunofl uorescent analyses were used to investigate placental 
structural features such as placental maturity, vessel density, syncytial knots/
sprouts, muscularity of vessel walls and fi brin deposition. RESULTS: Maternal 
obesity was associated with higher maternal circulating levels of IL-6 (p <0.001) 
and greater IL-1b (p <0.05), IL-8 (p<0.05), MCP-1 (p <0.001) and CXCR2 
(p <0.05) mRNA expression within the placenta. There were no differences in 
the number of CD14+, CD68+ cells or neutrophils within the placental villi of 
obese and non-obese women, however there was a signifi cantly higher number 
of neutrophils within the interstitial space (p <0.05). Greater muscularity of the 
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placental vessel walls (as indicated by hyperplasia of muscular vessel media) 
was associated with obesity (p <0.05), although no other structural differences 
were observed. CONCLUSION: Our findings show that despite higher 
circulating levels of IL-6 and greater expression of placental pro-infl ammatory 
cytokines in obese women, there were no major differences in immune cell 
populations and the only structural difference observed in the placenta was a 
higher degree of muscularity in the vessel walls.

T-146
The Effects of Leptin and Its Receptors, LepR and Siglec-6, in First 
Trimester Human Placental Villous Explant Invasion. Kristen K Rumer, 
Lori L Carillo, Virginia D Winn. OB/Gyn, University of Colorado, Aurora, 
CO, USA.
Background: Siglec-6 (Sig6) is a transmembrane receptor that can bind 
leptin and Sialyl-Tn glycosylated ligands. Both Sig6 and leptin are elevated in 
placentas from preeclamptic (PE) pregnancies. In contrast, LepR leptin receptor 
is not differentially expressed in PE placentas. Given the inadequate placental 
invasion observed in PE, we hypothesized that high levels of Sig6 and leptin 
would be associated with lower levels of invasion. To test this hypothesis we 
treated fi rst trimester human placental villous explants with leptin and measured 
invasion as well as Sig6 and LepR expression.
Methods: First trimester placentas (n=7) were collected under IRB approved 
protocols. Gestational age (GA), maternal age (MA), maternal weight (MW), 
gravidity (G) and parity (P) were recorded. Samples of villi were snap frozen 
for RNA isolation and dissected to isolate villi with cell columns. After 36 hours 
of culture on Matrigel, villi positive for trophoblast invasion were randomly 
assigned to treatment with 0-320 ng/ml leptin (2-5 villi per concentration). 
Invasion after 3 days leptin treatment is reported as fold change from pre-
treatment (Fc). Quantitative real time RT-PCR using Taqman primer/probe 
sets to Sig6 and LepR was performed in triplicate with normalization to 18S. 
Comparisons were by linear regression or student’s t-test.
Results: The invasive capacity of explants in the absence of leptin varied greatly 
(Fc 2-8) and was inversely related to MW (R2 0.38) and Sig6 levels (R2 0.41). 
In four cases, leptin promoted invasion (Group A) whereas in the remaining 
three cases, leptin had no effect on invasion (Group B). Group A tended to be 
younger (20+/-1 vs. 31+/-3 years, p<0.05) with lower gravidy (G1.3+/-0.3 vs. 
G3.3+/-0.9, p<0.05). There were no differences in GA, MW, P, basal invasion, 
Sig6 or LepR mRNA expression between groups.
Conclusions: The invasion of fi rst trimester human villous explants in the 
absence of leptin was lower with increasing Sig6 expression. Thus, the excess 
Sig6 seen in PE may be involved in trophoblast invasion failure. However, 
contrary to the prediction that leptin would decrease invasion, leptin treatment 
increased (Group A) or did not change invasion (Group B). Neither Sig6 nor 
LepR levels could explain the difference in invasive response to leptin. In fi rst 
trimester human placental villous explants, Sig-6 and leptin appear to be acting 
through different mechanisms to impact human trophoblast invasion.

T-147
Low Maternal Serum MIC-1 and PAPP-A in Asymptomatic Women 
with a Viable Fetus at 6-10 Weeks’ Gestation Predicts Subsequent 
Miscarriage: A Prospective Cohort Study. Stephen Tong,1 Martha Lappas, 
Joseph Onwude, Michael Permezel. 1The Ritchie Centre, Monash Institute 
of Medical Research, Clayton, Victoria, Australia; 2University Department 
of Obstetrics and Gynaecology, Melbourne University, Heidelberg, Victoria, 
Australia; 3Department of Gynaecology, Springfi eld Hospital, Chelmsford, 
Essex, United Kingdom.
Introduction: Miscarriage is the most common complication of pregnancy. 
There are no biomarkers that accurately predicts miscarriage, especially among 
asymptomatic women, a setting where prediction may be clinically useful. 
Large retrospective case control studies have proposed low serum Macrophage 
inhibitory cytokine - 1 (or MIC-1; Tong et al Lancet 2004) or Pregnancy 
Associated Plasma Protein A (PAPP-A; Tong et al Fertil Steril 2004) predicts 
impending miscarriage. We did a four year study to validate the predictive 
potential of these putative biomarkers.
Methods: We prospectively recruited 766 asymptomatic women at 6-10 weeks 
gestation presenting for prenatal care at a large tertiary hospital. Fetal viability 
was confi rmed (cardiac activity) by ultrasound and maternal serum obtained for 
later batch analysis of MIC-1, PAPP-A and hCG (ELISA). Clinical variables 
were recorded including pregnancy outcomes. Analyte data was expressed 
as the multiples of the median (MoMs; to correct for changes levels across 

gestation) and levels compared between controls and those who subsequently 
miscarried. The predictive performance for each analyte was calculated by 
generating ROC curves.
Results: There were 21(2.7%) women who subsequently miscarried and 745 
controls. There were no differences in maternal age (31yrs), race or parity. All 
three analytes increased signifi cantly across 6-10 weeks of gestation. Median 
MIC-1 levels among those who subsequently miscarried was 63% of normal 
levels (MoM 0.63) and PAPP-A 23% of normal levels, signifi cantly lower than 
controls (p<0.0001 for both analytes). hCG MoM in the miscarriage group was 
1.01, no different to controls. At 90% specifi city, PAPP-A had a 44% sensitivity 
and MIC-1 had 57% sensitivity in predicting miscarriage. Combining both 
analytes did not improve on the predictive performance of MIC-1.
Conclusion: Maternal serum levels of MIC-1 and PAPP-A, but not hCG are 
decreased at 6-10 weeks gestation among asymptomatic women with viable 
fetuses destined to miscarry. These placental proteins may have important 
roles in early placentation and may form the basis of a multi-analyte test to 
predict miscarriage.

T-148
Reduced Vitamin D Receptor Expression in Placentas from Women with 
Preeclampsia. Shuang Zhao,1 Rong Ma,1,2 Jingxia Sun,1,3 Yang Gu,1 Lynn J 
Groome,1 Yuping Wang.1 1Obstetrics and Gynecology, LSUHSC-Shreveport, 
Shreveport, LA, USA; 2Obstetrics and Gynecology, Tumor Hospital of Harbin 
Medical University, Harbin, China; 3Obstetrics and Gynecology, First Hospital 
of Harbin Medical University, Harbin, China.
Objective: Vitamin D plays a profound role in calcium homeostasis, immune 
function and cell proliferation and differentiation. Recent studies suggest that 
vitamin D defi ciency is associated with increased risk of severe preeclampsia 
(PE). The biological activity of vitamin D is via binding to its receptor on 
target cells. This work is undertaken: 1) to examine vitamin D receptor (VDR) 
expression in placentas throughout pregnancy; and 2) to determine if altered 
VDR expression occurs in placentas from women with PE.
Methods: VDR expression was examined by immunostaining of paraffi n 
embedded tissue sections from: 1) 1st, 2nd, and 3rd trimester placentas (n=4 in 
each group); 2) placentas from normotensive and preeclamptic (PE) pregnant 
women (n=6 in each group); and 3) umbilical cord of placentas from normal and 
PE pregnancies. The intensity of VDR immunostaining between normotensive 
and PE placentas was evaluated by H-score. Placental tissue VDR expression 
was also determined by Western blot analysis. Data was presented as mean 
± SE and analyzed by Mann-Whitney test and unpaired t-test. The statistical 
signifi cance is defi ned as p < 0.05.
Results: 1) VDR expression is localized in both cyto-trophoblasts and syncytio-
trophoblasts and intensively expressed in 1st, 2nd, and 3rd trimester placental 
trophoblasts; 2) No VDR staining is observed in villous core fetal microvessels, 
but VDR expression is positive in umbilical cord artery smooth muscle cells; 
and 3) Decreased VDR expression is found in PE placentas compared to 
normal placentas that was confi rmed by both immunostaining and Western 
blot analysis, p<0.05.
Conclusions: VDR is strongly expressed in placental trophoblasts throughout 
pregnancy. VDR expression is decreased in PE placentas compared to that in 
normal placentas. Reduced VDR expression in PE placentas may be associated 
with vitamin D defi ciency in PE and constitute placental dysfunction in PE.

T-149
Cancer Chemotherapy Alters Folliculogenesis and Estrous Cycle Length 
in Treated Mice. Anthony E Archibong,1 Chakradhari Sharan, Ayman Al-
Hendy. 1Physiology, Meharry Medical College; 2Center for Women’s Hearlth 
Research, Meharry Medical College; 3Obstetrics and Gynecology, Meharry 
Medical College.
Introduction: Cancer therapeutic agents cause gonadal damage by destructing 
antral follicles. It is not clear whether this effect nullifi es the events that occur 
during the female reproductive cycle.
Objective: to determine whether cancer chemotherapeutic agents perturb the 
mouse folliculogenesis and its reproductive cycle length.
Methods: Adult SV129 female mice were weighed and randomly assigned to a 
treatment or a control group. Treatment consisted of single intraperitoneal (IP) 
injection of a combination of 12 mg/kg Busulfan dissolved in DMSO and 120 
mg/kg cyclophosphamide dissolved in saline (the combination = chemotherapy 
[CTX]). Mice in the control group were similarly treated with CTX solvents. 
A third of the mouse population/group was subjected to daily vaginal smears 
for stages of the estrous cycle identifi cation, while the remaining mice were 
each challenged with 5 IU of PMSG. 48 hrs later half the population of PMSG-
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challenged mice was sacrifi ced, ovaries excised for histological preparation, 
H&E staining and bright fi eld microscopy. The remaining PMSG-challenged 
mice were induced to ovulate with 5 IU of hCG.
Results: The estrous cycle length of CTX-treated mice increased (P< 0.05) 
from a 4 day cycle observed in control mice to approximately 18 days with 
the arrest occurring at proestrus and diestrus II. More small antral follicles (P< 
0.05; 200-350 microns) were predominantly observed in ovarian sections of 
CTX-treated mice compared with controls whereas; the reverse was true for 
medium to large antral follicles (P< 0.05; 400-550 microns). Mice in the CTX 
group ovulated fewer (P< 0.001) eggs in response to hCG challenge compared 
with their control counterparts. Interestingly, the percentage of degenerate/
immature ovulated eggs by CTX-treated mice was signifi cantly higher (23%) 
compared with that of controls (11.0%).
Conclusion: We conclude that CTX perturbs normal development of antral 
follicles; hence the reduction in the number of ovulated mature eggs by CTX-
treated versus control mice. The alteration in estrous cycle length CTX suggests 
an alteration in the secretion of ovarian steroids by developing follicles that are 
necessary for the maintenance of normal estrous cycle length.
This study was supported by NIH grant RR03032 to A.A.

T-150
Thromboelastography and Recurrent Miscarriages – A Role for Aspirin. 
Mohammad Aziz, Raj Rai, Lesley Regan. Obstetrics and Gynaecology, 
Recuurent Miscarriages Clinic, St Mary’s Hospital, London, United 
Kingdom.
Background 
Some cases of recurrent miscarriage (RM) have a thrombotic basis leading 
to excessive peri-villous fi brin deposition and placental thrombosis. Whilst 
it has recently been reported that giving women with unexplained’ RM low 
dose aspirin (80 mg / day) does not increase their live birth rate, the question 
remains as to how to identify those who may benefi t from treatment. We used 
thromboelastography, an assessment of whole blood haemostasis to identify 
women prior to pregnancy with a raised clot strength and performed a patient 
preference study to determine whether aspirin (150 mg / day) from the time of 
a positive pregnancy test results in an increased live birth rate compared with 
no pharmacological treatment.
METHODS 
The study population comprised 361 consecutive Caucasian women with 
history of RM (3 or more consecutive miscarriages < 12 weeks gestation) and 
a raised pre-pregnancy clot strength attending the St Mary’s Hospital Recurrent 
Miscarriage Clinic, London. No woman had any other recognised cause to 
account for their pregnancy losses. Women were treated with either aspirin (150 
mg / day from the time of a positive pregnancy test) or not according to patient 
preference. Aspirin was continued until either miscarriage or 34 completed 
weeks of pregnancy. The main outcome measure was live birth.
RESULTS Women taking aspirin (n= 234) were of similar age (median 36.1 
years; range 21.7 – 45.2) compared to those choosing not to take aspirin (n 
= 127; median age 35.6 years; range 22.1 – 46.1). There was no signifi cant 
difference in the median clot strength between the two groups (aspirin 67.3 
mm; range 64.0 – 79.1 Vs no aspirin 67.0; range 64.0 – 76.5). The livebirth 
rate was signifi cantly higher amongst those taking aspirin (136/234;58.1%) 
compared to those taking no aspirin (56/127;44.1%:Relative Risk 1.34 95%; 
95% Confi dence Intervals 1.08 – 1.67).
CONCLUSIONS Thromboelastography identifi es a sub group of women 
with RM in a prothrombotic state prior to pregnancy. Aspirin (150 mg / day) 
signifi cantly increases the likelihood of a livebirth in these women. These 
results form the basis for a randomised placebo controlled study to assess the 
effi cacy of aspirin (150 mg / day) in increasing the livebirth rate amongst those 
with a raised pre-pregnancy clot strength.

T-151
GnRHa Treatment Alone for Ovarian Stimulation Protocols for IVF–
Embryo Transfer. Guy Bibi, Sharon Maslovitz, Fuad Azem. OB GYN, Lis 
Maternity Hospital, Tel Aviv, Israel.
Background: ovarian stimulation protocols for IVF–embryo transfer are 
based upon the administration of exogenous gonadotrophins combined with 
gonadotrophin-releasing hormone (GnRH) analogues to prevent premature rise 
of LH and thereby to prevent premature luteinization and maturation.
Several reports have demonstrated that ovarian hyperstimulation as well as 
formation of ovarian cysts may occur following use of GnRHa in the long 
protocol.

Objective: To examine the effi cacy of the use of GnRHa alone to induce 
ovulation, as a variant of the IVF short protocol and the ovarian response.
Methods: A cohort of 7 female patients with unsuccessful histories through 
conventional IVF protocols were administered GnRH analogue. Each 
woman underwent different number of IVF cycles and controlled ovarian 
hyperstimulation. The primary endpoint was to compare the ovarian response 
by the number of oocytes retrieved (OR) and number of pronuclear stage (2PN) 
zygotes between two subgroups, with and without administration of exogenous 
gonadotrophins. The secondary endpoint was to examine the pregnancy rate 
of IVF cycle with GnRHa alone.
Results: The study group includes 7 GnRHa only cycles, in 7 patients and 
the mean age was 36.4±2. The control group includes 11 gonadotrophins 
combined with GnRHa analogue cycles in the same 7 patients and the mean 
age was 41±0.8. No differences was found in ovarian response between the 
groups by OR (P>0.7) and number of 2PN (P>0.93) or in the number of 
embryo transferred (ET) (P>0.3). In the study group was one delivery and 
in the control group one ongoing pregnancy and one abortion. Conclusions: 
GnRHa only protocol might be an alternative treatment option in IVF–embryo 
transfer to the traditionally gonadotrophins combined with GnRHa analogue 
in a selected group of patients.

T-152
GnRH-a Decreases Cyclophosphamide Associated Gonadotoxicity and 
POF in SLE. Zeev Blumenfeld,1 Or Mischari,1 Naomi Schultz,2 Nina Boulman,3 
Zila Shen-Orr,1 Alexandra Balbir-Gurman.2 1Reproductive Endocrinology, OB/
GYN, RAMBAM Health Care Campus, Technion Faculty of Medicine, Haifa, 
Israel; 2Rheumatology, RAMBAM Health Care Campus; 3Rheumatology, 
Bnay-Zion Med Ctr, Haifa.
INTRODUCTION: Young women undergoing cyclophosphamide pulse 
therapy because of SLE or autoimmune diseases associated glomerulonephritis 
suffer POF in about 50% of cases.
AIM: To examine the ability of GnRH-a to minimize the gonadotoxicity 
associated with cyclophosphamide pulses.
M&M: 45 women, 16-38 years old, received pulsatile cyclophosphamide 
therapy [CPT] for autoimmune diseases [SLE, Scleroderma, PAN, 
glomerulonephritis...]. 32 patients received also a monthly injection of GnRH-a 
[Decapeptyl CR, 3.75mg], started before the alkylating agent. The ovarian 
function after treatment [1-10 years] was evaluated according to spontaneous 
menstrual bleeding, FSH, LH, E2, Prog, US, and pregnancies.
RESULTS: 30/31 women in the DEC+ group resumed cyclic ovarian function 
and one, 37 y.o. patient suffered POF [3%]. In the control [DEC-] group, 
5/11 suffered POF [>40%]. The mean age in the study group was 26 y vs 31y 
in the control group, and the mean cumulative cyclophosphamide was 8.92 
gr vs 10.52 gr, respectively. The difference in the long term POF remained 
signifi cant even after adjusting the groups for comparable age and cumulative 
cyclophosphamide. No signifi cant side effects were recorded.
CONCLUSIONS: GnRH-a decreases cyclophosphamide associated 
gonadotoxicity and POF in young women with SLE and other autoimmune 
disease, receiving alkylating agents. Therefore this treatment should be 
considered in every female patient in the reproductive age before gonadotoxic 
chemotherapy.

T-153
Elevated Body Mass Index Is Signifi cantly Associated with Decreased 
Follicular Fluid Adiponectin Levels in Women with Diminished Ovarian 
Reserve. Erkan Buyuk,1 Maureen K Charron,2 Sangita K Jindal.1 1Obstetrics 
and Gynecology, Albert Einstein College of Medicine/Montefi ore Institute for 
Reproductive Medicine and Health, Bronx, NY, USA; 2Biochemistry, Albert 
Einstein College of Medicine, Bronx, NY, USA.
Background: Overweight and obese women are at risk for hypertension, 
diabetes, cardiovascular disease, stroke, and poor reproductive outcomes. 
Adiponectin, the main secretory protein hormone of white adipose tissue which 
also helps regulate periovulatory functions, is signifi cantly reduced in obesity. 
We have previously shown that elevated body mass index (BMI) is signifi cantly 
associated with decreased serum anti-mullerian hormone levels and number of 
oocytes retrieved in women with diminished ovarian reserve (DOR), compared 
to women with normal ovarian reserve (NOR). We hypothesize that elevated 
BMI is signifi cantly associated with decreased follicular fl uid (FF) adiponectin 
levels in women with DOR but not in women with NOR.
Materials and Methods: FF was collected from 34 women with NOR (n=23) 
and DOR (n=11) undergoing oocyte retrieval during routine controlled ovarian 
hyperstimulation-IVF/ICSI cycle. The initial single follicular aspirate free 
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of blood was assayed for adiponectin using a human adiponectin ELISA kit. 
Student t-test or Wilcoxon rank sum test were used to test differences between 
groups. Pearson’s correlation or Spearman rank correlation were used to test 
the association between groups. Values are reported as mean±SD and p value 
<0.05 was considered statistically signifi cant.
Results: Women with DOR were signifi cantly older (39±4.4 vs 35.3±5.9 years, 
p=0.04), had higher baseline FSH levels (13±7.7 vs 7.5±2.1 IU/L, p=0.0008), 
used more gonadotropins (4393±1516 vs 2963±1000 IU, p=0.002) and had 
lower peak serum estradiol levels (1608±700 vs 2456±1049 pg/mL, p=0.02) 
during their cycle. There was a statistically signifi cant negative correlation 
between BMI and FF adiponectin levels (r=-0.45 p=0.003) in all patients. 
However, this correlation was statistically signifi cant only in women with DOR 
(r=-0.63 p=0.036) and not in women with NOR (r=-0.24 p=0.26).
Conclusions: We demonstrate specifi c and signifi cant negative associations 
between obesity, ovarian reserve and FF adiponectin levels. Future studies 
are needed to explore the association between FF adiponectin levels and 
reproductive outcome in women with DOR.

T-154
Antral Follicle Counts (AFC) and Anti-Mullerian Hormone (AMH) 
Measures in Prepubertal and Pubertal Girls as Compared to Reproductive 
Aged Females. Amber R Cooper,1 Geralyn Lambert-Messerlian,3 Anthony 
French,2 Andrew White,2 Randall R Odem,1 Kelle H Moley,1 Valerie S Ratts.1 
1Obstetrics and Gynecology, Division of Reproductive Endocrinology and 
Infertility, Washington University, Barnes-Jewish Hospital, St. Louis, MO, 
USA; 2Pediatrics, Division of Rheumatology, Washington University, St. Louis 
Children’s Hospital, St. Louis, MO, USA; 3Pathology and Laboratory Medicine, 
Alpert Medical School of Brown University, Women and Infants Hospital of 
Rhode Island, Providence, RI, USA.
Objective: AMH & AFC are highly correlated with a reproductive age 
woman’s response to assisted reproduction. These tests have been used to 
predict IVF success, encourage alternative therapies such as donor oocyte, 
and anticipate cessation of ovarian function. Data on levels of AMH & 
AFC is scarce in prepubertal and pubertal girls. Our aim was to examine the 
correlation between these ovarian screens in premenarchal girls compared to 
reproductive age women.
Materials and Methods: Subjects 4-49 years of age with an AMH level 
measured at enrollment in an ongoing cohort study in juvenile & adult 
rheumatoid arthritis female patients were included in this crosssectional 
substudy. Patients were subdivided into premenarchal, early (≤34 years) and 
late (35-49 years) menarchal groups. AMH results were compared to total 
AFC, mean ovarian volume, FSH, Inhibin B, & estradiol. AMH was measured 
by ELISA (Beckman Coulter, lower limit 0.1 ng/mL). AFC was measured by 
transabdominal, in premenarchal and early menarchal females, or transvaginal 
Siemens/Acuson Antares sonography. Pearson correlation and linear regression 
analyses were performed.
Results: 124 patients were included. AMH was correlated to AFC in 
premenarchal girls (n=28; Mean AMH 3.35±2.5; AFC 17.4±6.8; R=0.51), and 
early (n=53; Mean AMH 3.69±2.5; AFC 25.6±18; R=0.61) & late menarchal 
women (n=43; Mean AMH 1.10±2.0, AFC 10.7±6.6; R=0.85). Correlation 
between other listed ovarian reserve measures & AMH or AFC was weak. In 
regression analyses AMH was signifi cantly related to AFC (p<0.001). Use of 
hormonal contraception & BMI did not alter the results.
Conclusions: Ovarian reserve markers AMH & AFC correlate with each 
other in premenarchal girls, as in reproductive aged women. Sonography 
improvements make AFC testing a viable option in young girls before & after 
cytotoxic therapies, gynecological surgeries & to assist with reproductive health 
counseling & options for fertility preservation.

T-155
Microdose Flare-Up Gonadotropin-Releasing Hormone (GnRH) Agonist 
Versus GnRH Antagonist Protocols for Poor Responder Patients: A Meta-
Analysis. Joao De Pinho, Willam Gibbons, Ertug Kovanci. Obstetrics and 
Gynecology, Baylor College of Medicine, Houston, TX, USA.
Objective: The treatment of poor responders with controlled ovarian 
hyperstimulation (COH) has proven to be diffi cult and embedded in much 
controversy. Microdose Gonadotropin Releasing Hormone agonist fl are-up 
(GnRH-f) and GnRH antagonist (GnRH-ant) are frequently used protocols. 
There are confl icting reports from the small number of published randomized 
controlled trials and meta-analyses. Three large randomized controlled trials 
have been published in the past two years. Our goal was to perform a meta-
analysis of all randomized controlled trials published to date.

Design: A meta-analysis of randomized controlled trials.
Materials and Methods: A literature search was done on the English studies 
available through PubMed with different combinations of key words including 
fl are, GnRH-antagonist, GnRH-agonist and poor responder. Seven randomized 
controlled trials were identifi ed which compared microdose GnRH agonist 
fl are-up protocols to GnRH antagonist protocols (Lainas, Kahraman, Demirol, 
Schmidt, Malmusi, De Placido, Akman). We also reviewed two previously 
published meta-analyses. The primary outcomes evaluated were the mean 
number of oocytes retrieved, clinical pregnancy rates and cancelation rates. 
The statistical analyses was performed using Comprehensive Meta-analysis 
Software (Biostat, Englewood, NJ). We calculated standardized mean 
differences, odds ratio (OR) and 95% confi dence intervals (CI).
Results: The difference in the mean number of oocytes retrieved between two 
stimulation protocols was 0.4 oocytes in favor of GnRH-f (range of number 
of oocytes retrieved 3-9). The OR was 1.72. However, this was not signifi cant 
as the 95% CI ranged from 0.96 to 3.07. The difference between the clinical 
pregnancy rates was 1.8% between two stimulation protocols. This was not a 
signifi cant difference (OR 0.98, 95% CI 0.6-1.5). The pregnancy rates ranged 
from 9.5 to 38%.
Conclusions: The protocols in this study (GnRH-f and GnRH-ant) did not 
seem to demonstrate any advantage and appear to be equally ineffective in 
poor responders. This data does not differ substantially from previous meta-
analysis.

T-156
The Positive Association between Body Mass Index and Anti-Müllerian 
Hormone May Explain the Poor Response after Ovarian Hyperstimulation 
Treatment in Obese Women. Fatima Hammiche,1 Joop SE Laven,1 Nicole 
Beckers,1 Frank de Jong,2 Regine PM Steegers-Theunissen.3,4,5 1Obstetrics 
and Gynecology, Erasmus Medical Centre, Netherlands; 2Internal Medicine, 
Erasmus Medical Centre, Netherlands; 3Pediatrics, Erasmus Medical Centre, 
Netherlands; 4Clinical Genetics, Erasmus Medical Centre, Netherlands; 
5Epidemiology, Erasmus Medical Centre, Netherlands.
Background
Obesity has a detrimental effect on ovarian function and fertility of which the 
underlying mechanism is unknown. Recently, Anti-Müllerian hormone (AMH) 
has emerged as a valuable novel biomarker for changing follicle status and 
ovarian reserve. From this background our goal was to investigate whether 
body mass index (BMI) is associated with AMH levels in subfertile women 
undergoing ovarian stimulation.
Methods
In a tertiary referral fertility clinic at the Erasmus University Medical Centre, 
Rotterdam, The Netherlands.We included 194 women undergoing ovarian 
hyperstimulation treatment in a periconception prospective cohort: The 
FOLFO Study.
Height (m) and weight (kg) were measured in a standardised way and BMI 
was calculated as weight (kg) divided by the squared height (m2). Blood 
samples were taken at cycle day 2 and prior to ovarian hyperstimulation 
treatment and on the day of hCG administration for determination of serum 
AMH levels. The associations between BMI and AMH were assessed using 
Spearman correlation and multivariable linear regression analysis. Age, cause 
of subfertility, serum folate levels and AMH on cycle day 2 were included as 
confounding variables.
Results
After ovarian hyperstimulation treatment AMH was signifi cantly reduced (4.2 
µg/L vs. 2.7 µg/L, p=0.000). BMI was not signifi cantly correlated with AMH on 
cycle day 2 (r=0.125, p=0.105). However, a positive correlation was assessed 
between BMI and AMH response (r=0.208, p=0.009). After adjustment this 
associated remained signifi cant (β=0.033(0.013), p=0.013).
Conclusion
In line with the association between increased BMI and a state of global 
hypomethylation (1), the poor response after ovulation stimulation treatment 
in subfertile overweight or obese women may be due to hypomethylation of 
the AMH gene resulting in an increased expression. However, this new fi nding 
needs more research.
Reference:
1. van Driel LM, Eijkemans MJ, de Jonge R, de Vries JH, van Meurs JB, 
Steegers EA, Steegers-Theunissen RP 2009 Body mass index is an important 
determinant of methylation biomarkers in women of reproductive ages. J Nutr 
139:2315-2321
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T-157
The Effect of Cryopreservation on Embryo Quality. Jennifer Hirshfeld-
Cytron, Mary Ellen Pavone, Ralph Kazer, John Zhang. Obstetrics and 
Gynecology, Northwestern University, Chicago, IL.
Objective: Generating criteria to select the best embryos for transfer is an 
essential aspect of ART. Here we evaluate the relationship between morphologic 
grading and pregnancy rates in patients undergoing frozen-thaw cycles.
Design: Retrospective chart review of frozen-thaw cycles done at an academic 
REI practice from 2002-09.
Materials and Methods: D3 embryos and blastocysts underwent a slow freezing 
with a controlled cooling rate. For D3 embryos, cell number, symmetry and 
fragmentation were evaluated. For blastocysts, analysis of trophoblast and 
inner cell mass analysis was performed pre and post thaw and combined to 
create a grade.
Results: 2435 D3 embryos from non-donors, 538 D3 embryos from donors, 238 
blastocysts from non-donors and 38 blastocysts from donors were reviewed. 
The mean age for non donors at the time of retrieval was 36.0±3.9 and for 
donors 25.3±2.7 and this difference was statistically signifi cant. A signifi cant 
decrease in cell number post thaw and a signifi cant increase in fragmentation 
was seen from non-donor D3 embryos. For donor D3 embryos, there was a 
signifi cant decrease in the number of cells post thaw and a signifi cant increase 
in fragmentation. The overall pregnancy rate per transfer was 30.1% for non-
donors and 58.4% for donors, with a cumulative live birth rate of 30%. For 
donor and non-donor blastocysts, there was a signifi cant decrease in quality 
post-thaw. The overall pregnancy rate for non-donors was 28.2% and for donors 
was 22%, with an overall live birth rate of 25%. There was no signifi cant 
difference between D3 donor and non-donor group in terms of cell number 
pre-thaw, fragmentation scores pre and post-thaw, numbers of cells at ET and 
blastocyst pre and post thaw grades. However, the number of cells post-thaw 
and pregnancy rates were signifi cantly higher in the donor D3 group.
Conclusions: Cryopreservation compromises embryo quality. Pre and post thaw 
embryo fragmentation and grade did not differ by maternal age. Maternal age 
was a strong predictor of pregnancy for D3 embryos but not for blastocysts. 
This data supports the use of post thaw embryo grades for choosing the best 
embryos to transfer.

T-158
Transgenic HIV/AIDS Mice Treated with NRTIs Have Reduced Fertility. 
Vitaly A Kushnir,1 Tomika Ludaway,2 Rodney B Russ,2 Earl J Fields,2 
Christopher Koczor,2 William Lewis.2 1Department of Gynecology & Obstetrics, 
Emory University, Atlanta, GA; 2Pathology, Emory University, Atlanta, GA.
Signifi cance: Females with HIV are less fertile than uninfected controls. 
One postulated mechanism for this subfertility is mitochondrial dysfunction 
in oocytes that may result from HIV-1 proteins or treatment with nucleoside 
reverse transcriptase inhibitors (NRTIs).To address the relative contribution 
of HIV/AIDS and its therapy on fertility, a “2 by 2” protocol was established. 
C57BL/6J mice transgenic for NL4-3∆ gag/pol (MSB) demonstrate features 
of HIV disease and are useful to study HIV-1 encoded proteins in vivo. Our 
group showed that HIV Tat disrupts mitochondrial function and structure and 
causes oxidative stress and that AZT causes mitochondrial dysfunction. These 
scientifi c points were the basis of our study.
Objective: To examine reproductive competence in HIV using a murine 
model.
Methods: Adult virgin female MSB (n= 8) and wild type C57BL/6J (WT; 
n=7) controls were treated with either AZT (0.22mg/d) or vehicle for 35 days. 
At that point, they were mated with a WT male. Reproductive phenotype was 
operationally defi ned by live birth per dam and duration (days) from mating 
to delivery.
Results: Neither AZT nor the HIV transgene exhibited effects on number of live 
birth when considered independently; the HIV transgene exerted no change on 
duration to delivery. Findings with AZT were different in some respects. Time 
from mating to delivery increased after AZT treatment (23.1 ±2.0 vs. 21.3 ± 0.5 
days, p= 0.04). MSB treated with AZT exhibited fewer live birth per dam and 
increased duration from mating to delivery compared to untreated WTs.
 MSB + AZT WT + vehicle p
Live birth/dam 6 ± 0.8 7.3 ±0.5 0.03
Time mating to delivery (days) 23.3 ± 1.9 21.0 ± 0 0.05
Discussion: Our lab established that MSB mice treated with AZT and 
other NRTIs exhibit mitochondrial structural damage in cardiac tissues and 
physiological cardiomyopathy. Work here extends and strengthens previous 
fi ndings. Decreased reproductive competence in MSB was found following 
AZT administration to females. The DNA pol gama hypothesis suggests a 
cumulative NRTI mitochondrial toxicity can result in organ dysfunction that 

is worsened in HIV/AIDS. Data here indicate that impairment in reproductive 
competence can be established in a murine model of HIV/AIDS and its 
therapy. It serves as a tool for studying NRTI and HIV mitochondrial toxicity 
in oocytes.

T-159
Immunocytochemistry Analysis of Failed Fertilized Oocytes among 
IVF Patients with Normal Body Mass Index and Patients with Morbid 
Obesity. Ronit Machtinger,1 Stacey A Missmer,1,2,3 Kate F Berry,1 Catherine 
Racowsky.1 1Obstetrics & Gynecology, Brigham & Women’s Hospital and 
Harvard Medical School, Boston, MA, USA; 2Channing Laboratory, Medicine, 
Brigham & Women’s Hospital and Harvard Medical School, Boston, MA, USA; 
3Epidemiology, Harvard School of Public Health, Boston, MA, USA.
Background: The prevalence of obesity in developed countries is progressively 
increasing, and more patients with morbid obesity are seeking infertility 
treatment. Obesity is associated with poor reproductive outcome, but little is 
known regarding the underlying mechanism(s). Our objective was to evaluate 
the association between obesity and oocyte quality in patients undergoing in 
vitro fertilization (IVF).
Materials and Methods: The study population was drawn from IVF patients 
treated at our hospital between 2/10 and 10/10. The incidence of meiotic spindle 
and chromosome alignment anomalies in unfertilized oocytes from patients with 
morbid obesity (BMI>35.0kg/m2; n=25) were compared to those from patients 
with normal BMI (BMI 20.0-24.9kg/m2; n=31). Unfertilized oocytes were 
fi xed 21-27hr after retrieval and then stained for tubulin, actin and chromatin. 
Spindle number and integrity, as well as chromosome alignment were assessed 
using immunofl uorescence microscopy. Statistical analyses were conducted 
using age-adjusted (continuous) generalized estimating equations to account 
for the correlation among oocytes from the same patient.
Results: The two groups did not differ for age (34.8+4.8 vs 35.0+4.7y) or 
number of oocytes analyzed/patient (1.8+1.0 vs 2.0+1.6). Immunocytochemical 
analyses are shown:
 BMI 20-24.9kg/m² BMI≥35kg/m² p-value
No. Oocytes analyzed 58 52  
No. Activated 9 5 0.32
No. with no spindle, unactivated 3 5 0.42
    
No. Non-activated with spindles 46 42  
No. with >1 spindle 9 17 0.045
No. with half spindle 0 3 §
No. with 1 spindle 37 22 0.01
P-value cannot be calculated due to zero observed within the normal BMI group§

Among oocytes with one spindle, the prevalence of bipolar spindles with 
aligned chromosomes was 43.5% vs 16.7% for the normal and high BMI 
groups, respectively (p=0.62).
Conclusion: Morbid obesity may be associated with aberrant spindle formation 
itself and/or with increased susceptibility for a less stable spindle which together 
may contribute to lower fertility in this population. These fi ndings warrant 
further investigation.

T-160
In Vitro Fertilization (IVF) of Gametes Results in Abnormal Expression and 
Changes in DNA Methylation of H19 in Mouse Blastocysts. Winifred Mak,1 
Ord Teri,1 Bartolomei S Marisa.2 1Division of Reproductive Endocrinology and 
Infertility, University of Pennsylvania, Philadelphia, PA, USA; 2Department of 
Cell & Developmental Biology, University of Pennsylvania School of Medicine, 
Philadelphia, PA, USA.
Objective: To investigate whether IVF of gametes results in loss of imprinting 
(LOI) in a subset of imprinted genes and whether DNA methylation patterns 
are affected in mouse blastocysts.
Design: This study compares the expression of H19 and Snrpn in an allele-
specifi c manner of blastocysts obtained by: A) in vitro fertilization of gametes 
B) in vivo fertilization of gametes. Each blastocyst was further analyzed for 
DNA methylation pattern of the H19 imprinting control region (ICR).
Materials and Methods: To be able to perform allele-specifi c analysis, the 
female mice used were C57BL/6(CAST7/12/X), who bear Mus musculus 
castaneus chromosome 7, 12 and X. In group A, blastocysts were obtained after 
superovulation of the females, collection of oocytes, fertilization of oocytes in 
vitro with sperm and culturing in vitro. In group B, blastocysts were obtained 
by superovulation of the females, collection of 2 cell embryos and culturing in 
vitro. Allele-specifi c expression analysis was performed by Light Cycler Real 
Time PCR system. To assay the DNA methylation of H19 imprinting control 
region (ICR) bisulphite mutagenesis/sequencing was used.
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Results: In group A (n=23), 5 had normal monoallelic maternal expression of 
H19 and 18 had abnormal expression of H19. 12/18 of the embryos had low 
levels of H19, 3/18 had biallelic expression of H19 and 3/18 had abnormal 
paternal H19 expression only. In group B (n=7), 2 had normal maternal 
expression of H19 and 5 embryos had abnormally low levels of H19. None of 
the embryos in group B had LOI of H19. There was no LOI of Snrpn in either 
group A or B. Majority of the blastocysts analyzed for DNA methylation, had 
an abnormal decrease in DNA methylation of the paternal H19 ICR.
Conclusion: In both experimental groups, there was decrease in H19 
expression. However, in the group A, there was LOI of H19 not seen in group 
B. Although, our preliminary results suggest that in vitro fertilization of gametes 
causes greater dysregulation of H19, further analysis is required to confi rm 
this. In neither group was Snrpn expression affected, suggesting that H19 is 
more easily perturbed. In addition, the misexpression of H19 is coupled with 
abnormal DNA methylation in the ICR.

T-161
Effect of Ice Blocker on DNA Integrity of Vitrified/Thawed Mouse 
Embryos. Gihan Mansour Bareh,1,2 Mohamed Abdel-Rahman,3 Michelle 
Lopez,1 William Hurd,1,4 James Liu,1,4 Ali Ahmady.1,4 1Dep of Obstetrics and 
Gynecology, University Hospital Case Medical Center, Cleveland, OH, USA; 
2Dep of Obstetrics and Gynecology, Summa Health System, Akron, OH, USA; 
3Obstetrics and Gynecology, Sohag School of Medicine, Sohag University, 
Sohag, Egypt; 4Dep. or Reproductive Biology, Case Western Reserve University, 
Cleveland, OH, USA.
OBJECTIVE: To evaluate the DNA integrity of mouse embryos vitrifi ed/
thawed in Ethylene Glycol base medium supplemented with ice blocker super 
cool X-1000 and Z-1000 (21st century Medicine, California ).
DESIGN: Eight-cell mouse embryos were exposed to EG supplemented 
with ice blocker before plunging into LN2 (Liquid Nitrogen) and storage at 
–196ºC. Embryos were thawed after 1-15 days of storage and their survival 
and blastocyst formation rates were compared. DNA integrity was evaluated 
using TUNEL (terminal deoxynucleotide transferase-mediated dUTP nick-end 
labeling) assay.
SETTING: Academic Research Lab.
INTERVENTION(S): Mouse embryos (previously frozen at 2-cell stage and 
thawed) were vitrifi ed either in Ethylene Glycol solution (10.3% EG, and 37.8% 
EG + 1.M sucrose), (control group), or supplemented with 1% combination of 
super cool X-1000 and Z-1000 (experimental group). Embryos were thawed by 
exposing them to 1M, 0.75M, 0.50M, and 0.250M sucrose, and wash medium 
containing 20% protein for 2 min each.
MAIN OUTCOME MEASURE(S): Survival and blastocyst development 
rates, and DNA integrity
RESULT(S): A total of 41 embryos were vitrifi ed in the control (EG only) 
and 44 embryos in the experimental (supplemented with super cool X1000 + 
Z1000) groups. After thawing, the survival rate was 74% in the control group, 
and 86% for the experimental group (P=0.0008). Of the viable embryos, 61% 
developed to blastocysts in the control group compared to 74% in experimental 
group (P=0.14). Several embryos had TUNEL-positive nuclei regardless of 
treatment group.
CONCLUSION(S): Addition of an Ice blocker agent to the vitrifi cation solution 
increases survival rate of mouse embryo following vitrifi cation-thawing with 
no noted adverse effect on embryo development or DNA integrity.

T-162
In Vitro Fertilization (IVF) Pregnancy Outcomes in Recurrent Pregnancy 
Loss (RPL) Patients Using Autologous Oocytes (AO) Versus Donor Oocytes 
(DO). Kerri L Marquard, Sahar M Stephens, Emily S Jungheim, Valerie S 
Ratts, Kelle H Moley, Randall R Odem. Obstetrics and Gynecology; Division 
of REI, Washington University School of Medicine.
Background/Objective: RPL may be linked to oocyte abnormalities including 
aneuploidy. The role of oocyte quality in RPL might be clarifi ed by examining 
DO cycles, which should correct oocyte abnormalities, leading to higher live 
birth rates in RPL IVF patients. Accordingly, our objective was to examine 
IVF outcomes in RPL patients using DO versus AO.
Design: Retrospective Cohort
Materials and Methods: We identifi ed RPL patients (2 losses < 20 weeks 
gestation) age 18-44 years undergoing fresh AO or DO cycle from 2002-2009. 
Data collected included age, parity, number of losses, number of prior IVF 
cycles, gonadotropin dose, number of oocytes retrieved, number of embryos 
transferred/cryopreserved, clinical pregnancy rate and live birth rate. Data were 
analyzed with Students t or Chi Square tests.

Results: 212 RPL IVF cycles were identifi ed (171 AO, 13 DO). Canceled cycles 
were excluded (27 AO, 1 DO). Average age was lower in the AO versus DO 
group (35±4.4 years; 39.1±3.6; p=0.002), but higher than the average donor 
age(27.1±5.3; p<0.001). Prior parity and pregnancy losses were similar between 
groups. Total IVF attempts was higher in the DO group (3.5±1.9; 1.22±1.4; 
p<0.001). Gonadotropin dose was lower in the DO group (p<0.001). In the 
DO group, number of oocytes retrieved was higher (15.1±3.95; 10.5±5.8; 
p=0.001), and number of embryos transferred was lower(2.15±0.4; 2.52±0.99, 
p=0.008), although number of embryos cryopreserved was similar (p=0.2). 
Clinical pregnancy rate (46.2%; 43.9%, p=0.9) and live birth rate between the 
DO and AO groups were similar (46.2%; 37.4%, p=0.5). In women ≥ 35 years 
live birth rate did not differ between groups (DO 41.7%; AO 30.3%, p=0.4). 
With canceled cycles included, live birth rate remained similar between DO 
and AO patients (42.9%; 32.8%, p=0.4). Overall DO cycle live birth rate in 
our center in the time period studied was 56%.
Conclusions: Clinical pregnancy rate and live birth rate were similar in RPL 
patients using autologous oocytes versus donor oocytes, suggesting factors other 
than oocyte related abnormalities are involved in RPL. Lower donor oocyte live 
birth rate in RPL patients versus overall donor oocyte live birth rate implies 
that donor oocyte alone cannot correct RPL in some patients.

T-163
hCG Salvage after Failed GnRH Agonist Trigger for Final Oocyte 
Maturation in IVF Cycles. Kimberly S Moon,1 Eric D Levens,1,2 Kevin S 
Richter,2 Alan H DeCherney,1 Frank E Chang.2 1Program in Reproductive 
and Adult Endocrinology, Eunice Kennedy Shriver National Institute of Child 
Health and Human Development, Bethesda, MD, USA; 2Shady Grove Fertility 
Reproductive Science Center, Shady Grove Fertility Reproductive Science 
Center, Rockville, MD, USA.
Objective: To evaluate IVF outcomes in patients treated with hCG after failing 
to mount an endogenous LH surge in response to a GnRH agonist for triggering 
of oocyte maturation.
Materials and Methods: A cohort of patients undergoing autologous GnRH 
antagonist IVF cycles at Shady Grove Fertility Center from January 1 to August 
31, 2010 who received a GnRH agonist (Lupron 1-2mg) for oocyte maturation 
were analyzed. Serum LH and progesterone were drawn 12 hours after GnRH 
agonist administration. Patients were selected to receive hCG (5,000 or 10,000 
IU) for salvage of oocyte maturation if serum LH levels were ≤ 15 IU/L and 
progesterone were ≤ 3 ng/mL or if no oocytes were aspirated in the fi rst few 
follicles at retrieval. Oocyte retrieval was performed 36 hours after the hCG 
injection. IVF outcomes were evaluated including number of oocytes retrieved, 
oocyte maturity rates, fertilization rates, cleavage rates, number of patients with 
embryo transfers, and pregnancy rates.
Results: A total of 297 patients received GnRH agonist for oocyte maturation. 
12 patients (4%) received hCG after a failed response to the GnRH agonist 
trigger. The average BMI among these patients was 24 kg/m2 (range 20-38) 
and the average baseline serum LH was 5.0 IU/L (range 1.2-10.3). 10 of the 
12 patients had both a 12-hour post-GnRH agonist serum LH ≤ 15 IU/L (range 
0.28-13.3) and progesterone ≤ 3 ng/mL (range 0.7-2.7). 2 patients were given 
hCG when no oocytes were found in the fi rst few follicles at retrieval despite 
progesterone levels greater than 3 ng/mL. The hCG-salvaged patients had an 
average of 15.3 oocytes retrieved with an 82% maturity rate, 77% fertilization 
rate, and 97% cleavage rate. 9 underwent embryo transfer with a 78% pregnancy 
rate per embryo transfer.
Conclusion: A 12-hour post-trigger serum LH level ≤ 15 IU/L and a 
progesterone level ≤ 3 ng/mL appears to be predictive of an abnormal response 
to GnRH agonist. Patients failing to produce an endogenous LH surge with 
GnRH agonist administration and subsequently given hCG for salvage prior 
to oocyte retrieval have acceptable IVF outcomes.

T-164
Factors Associated with Higher Live Birth in Couples Undergoing Day 2 
Embryo Transfer Cycles. Tarita Pakrashi, Diana H Wu, Michael A Thomas, 
Rose Maxwell, Steven R Lindheim. Obstetrics and Gynecology, University of 
Cincinnati, Academic Health Center, Cincinnati, OH, USA.
Objective: In patients who are poor responders to ovarian hyperstimulation and 
with limited number of fertilized embryos for embryo transfer (ET), cleavage 
stage ET is typically performed as the risk of cycle cancellation outweighs the 
benefi ts of continued culture in vitro. There is limited data which indicates 
improved clinical outcomes after a day 2 ET in patients with few embryos 
available for selection, when compared to continued in vitro embryo culture to 
day 3 or day 5. This study aims to identify the demographic, cycle and embryo 
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characteristics associated with live birth (LB) outcomes in day 2 ET cycles.
Methods: All cycles with ≤ 3 fertilized embryos from patients (n=82) who 
underwent fresh, autologous day 2 ET cycles (n=100) from January 2003 to 
January 2010 were analyzed. Demographic and cycle characteristics in those 
with and without LB were compared. Data was analyzed using Student’s t-test 
and chi-square test as appropriate.
Results: Cycles resulting in LB compared to those without LB were more 
likely to have younger maternal age (31.4±3.8 years vs. 34.9±5 years, p <0.01), 
require lower total dose of gonadotropins (2952 ±1775 IU vs. 3995 ±1988 IU, 
p=0.03), have more fertilized embryos (2.1±0.6 vs. 1.7±0.7, p<0.01) and more 
embryos transferred (2.1±0.7 vs. 1.6±0.7, p=0.01). Diagnoses of recurrent 
pregnancy loss (RPL) and polycystic ovarian syndrome (PCOS) resulted in 
higher LB rates (60% and 50%) compared to those without LB (21% and 
20%) [OR: 8.8 and 5.3 respectively, p=0.04 and p=0.03). In contrast, ovulatory 
dysfunction and assisted hatching resulted in lower LB rates (5.3% and 8.3%, 
vs. 36.5% and 27.2%) [OR: 0.2 and 0.3 respectively, p<0.01 and p=0.04]. No 
signifi cant differences were noted in LB rates between poor responders and 
good responders with poor fertilization (21% vs. 27%, p=0.48).
Conclusions: In couples who had day 2 ET cycles secondary to either 
inadequate stimulation from gonadotropins or poor oocyte fertilization, superior 
clinical outcomes were noted in patients who were younger, had a diagnosis 
of either RPL or PCOS, required lower doses of gonadotropins, and had more 
embryos for transfer.

T-165
The Protective Effect of GnRH-Agonist Against Chemotherapy Associated 
Ovarian Failure in Stem Cell Transplantation [SCT]. Biren Patel,1 Tsila 
Zuckermann,2 Ronit Leiba,3 Zeev Blumenfeld.1 1Reproductive Endocrinology, 
OB/Gyn., Technion and RAMBAM Health Care Campus, Haifa, Israel; 2Bone 
Marrow Transplantation, Hematology, Technion and RAMBAM Health Care 
Campus, Haifa; 3Quality Control, Statistics, RAMBAM Health Care Campus, 
Haifa.
INTRODUCTION: GnRH-a has been shown to decrease ovarian failure 
in young women exposed to gonadotoxic chemotherapy. Recently we have 
reported on a young woman, similarly treated, who has successfuly delivered 
twice after two stem cell transplantations [SCT], against all odds.
AIM: To examine whether GnRH-a may minimize the risk of POF in young 
women undergoing gonadotoxic chemotherapy conditioning for stem cell 
transplantation.
MATERIALS: The ovarian function of 98 young women, age 15-40, who have 
undergone SCT for various indications, was evaluated. Of the 85 evaluable 
patients, 50 were cotreated with GnRH-a during the conditioning chemotherapy 
before SCT, whereas 35 did not. POF vs cyclic ovarian function [COF] was 
defi ned by regular cycles, hormonal profi le, ultrasound, and/or pregnancy.
RESULTS: Patients treated with GnRH-a resumed COF in 34% [17/50] 
compared to 11% [4/35] in women who did not receive GnRH-a, P<0.05. 
Lymphoma patients benefi tted signifi cantly from the GnRH-a cotreatment, 
P=0.023, whereas the other patients did not. 71.4% of the Hodgkin L. and 
50% of the NHL patients who received GnRH-a had COF after SCT vs 2/11 
controls [no GnRH-a]
CONCLUSION: Administration of GnRH-a before and during gonadotoxic 
chemotherapy may minimize POF in lymphoma patients undergoing SCT, but 
not in leukemias and other indications. Due to the non-randomized nature of 
this study, larger and RCT are awaited.

T-166
Relationship between Embryonic Morphological Score and Implantation 
Rates. Mary Ellen Pavone, Jennifer Hirshfeld-Cytron, Ralph Kazer, John 
Zhang. Obstetrics and Gynecology, Northwestern University, Chicago, IL.
Objective: Morphologic evaluations are the most widely used method for 
choosing the best embryos for transfer. Here we examine how cell number, 
symmetry and fragmentation affect implantation and pregnancy rates in 
embryos transferred on day 3 from both donor and non-donor IVF cycles.
Design: Retrospective chart review of 1424 IVF cycles done at an academic 
REI practice in which patients with D3 transfer of 2 embryos with the same 
morphologic score were identifi ed.
Material and Methods: A retrospective review of 1177 non-donor and 247 
donor fresh IVF cycles from 2002-2009 was conducted. The number of cells 
per embryos, degree of fragmentation (1=< 25%; 2 = 25-50%, 3= >50%), and 
the cell symmetry (1=all cells symmetrical; 2=<50% asymmetry; 3=>50% 
asymmetry) were recorded for each embryo at the time of transfer. Overall 

pregnancy rate refers to a positive serum bHCG result, while implantation rate 
refers to observing fetal heart motion on ultrasound. Data was analyzed using 
t-test, chi square and fi shers exact test.
Results: Data is summarized in tables 1 and 2. Cell number and increased 
fragmentation were signifi cantly associated with decreased pregnancy. A 
similar trend was seen with increasing asymmetry. Live birth data is currently 
being collected.
Non-Donor Morphology and Implantation Rates

Patient age # cycles # Embryos 
Tranferred

Embryo 
Cell #

Fragmen-
tation Symmetry # Implanted

Implan-
tation 
Rate

36.1 +/- 4.7 315 608 8 1 1 212 34.9
35.2 +/- 4.5 708 1383 7 1 1 422 30.5
36.6 +/- 4.1 16 23 8 2 1 6 26.1
36.2 +/- 4.9 85 152 6 1 1 35 23.0
35.7 +/- 4.2 19 33 7 or 8 1 2 5 15.2
34.8 +/- 4.7 14 18 7 2 1 2 11.1
35.8 +/- 4.0 20 25 6 2 1 1 4.0

Donor Morphology and Implantation Rates

Patient Age # cycles # Embryos 
Tranferred

Embryo 
Cell #

Fragmen-
tation Symmetry # Implanted

Implan-
tation 
Rate

25.3+/-2.7 82 146 8 1 1 59 40.4
25.3+/-2.7 153 229 7 1 1 87 38
25.3+/-2.7 13 28 6 1 1 8 28.6
Conclusions: An increase in fragmentation and a decrease in cell number lead 
to reduced pregnancy rates. Since most D3 transfers are of 2 embryos, our 
analysis focusing on two embryos of similar morphology provides a unique 
tool in counseling patients. Furthermore, this data may be particularly useful 
immediately prior to embryo transfer.

T-167
Discordance of Antral Follicle Count between Ovaries Confers No 
Difference in Clinical Outcome during ART Cycles. Ilana B Ressler,1 Julie 
M Sroga,1 Isela M Robertshaw,2 Krystene B DiPaola,1 Michael A Thomas,1 
Steven R Lindheim.1 1OB/GYN, University of Cincinnati, Cincinnati, OH, USA; 
2OB/GYN, TriHealth, Cincinnati, OH, USA.
Objective: Total antral follicle count (AFC) is used as a predictor of ovulation 
induction (OI) and pregnancy outcome in patients undergoing in vitro 
fertilization (IVF). Suggested anatomical and physiological differences may 
exist between right (R) and left (L) ovaries. Our aims were to assess differences 
in R and L ovaries and to see if a discordance in AFC between ovaries resulted 
in different clinical outcomes.
Methods: This retrospective case controlled study evaluated charts from 
patients undergoing their 1st cycle of fresh, autologous IVF (n=165) from 
2002 to 2010. OI was achieved using either long luteal phase GnRH-agonist 
down-regulation or GnRH-antagonist with rFSH. Total AFC (2-8 mm) in both 
R and L ovaries was assessed. Groups were defi ned as poor prognosis (PP) if 
AFC ≤10 total and ≤5/ovary, discordant (D) if one ovary’s AFC ≤5 and good 
prognosis (GP) if AFC>10 total and >5/ovary. Main outcome measures were 
recruitment of dominant follicles (DF) (≥16 mm) and clinical pregnancy rates 
(CPR). Statistical analysis was done using Pearson’s correlation, chi-square, 
ANOVA with Tukey post-hoc analysis and ROC analysis.
Results: Irrespective of AFC per ovary, there were no differences in response 
between R and L ovaries in regards to OI, as the mean number of DFs was 
similar between ovaries (right 4.0 ± 2.4, left 4.0 ± 2.7, p-NS). Within group 
D, unilateral AFC≤5 occurred equally in R and L ovaries (R n=13; L n=13; 
p-NS). Table 1 depicts outcomes for PP, D and GP groups.
Table 1. Outcomes comparing ovarian prognosis groups
 PP (n=24) D (n=26) GP (n=102) p-value
mean (± SD) age 35.8 ± 3.9 33.3 ± 4.1 31.7 ± 5.0 <0.01
mean day 3 FSH (mIU/mL) 6.6 ± 4.5 6.0 ± 1.4 6.2 ± 29 NS
mean DF 4.9 ± 2.7 6.2 ± 3.4 9.0 ± 4.0 <0.01
mean no oocytes 7.6 ± 4.6 10.9 ± 8.1 14.2 ± 6.3 <0.01
mean 2pn 3.9 ± 2.6 5.3 ± 3.5 7.2 ± 4.1 <0.01
pregnancy rate 16.7* 38.5 50.0* *0.01
CPR 12.5 23.1 32.4 NS
Conclusions: While anatomical differences may exist between R and L ovaries, 
there is no difference in response to OI. If one ovary is noted to have a low AFC, 
the other ovary compensates. Therefore, total AFC, as well as other clinical 
markers of ovarian reserve, should be used to guide treatment for IVF cycles 
in women with discordant AFC between ovaries.
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T-168
MicroRNA Associated with Human Embryo Implantation Defects. 
Hanna Achache,2 Juliet Stevens,1 Yoav Smith,3 Ariel Revel,1 Reuven Reich.2 
1Obstet and Gynecol, Hadassah-Hebrew University Medical, Jerusalem, 
Israel; 2The Institute of Drug Research, The Hebrew University, Jerusalem, 
Israel; 3Genomic Data Analysis Unit, Hadassah-Hebrew University Medical, 
Jerusalem, Israel.
Acquisition of endometrial receptivity is a complex process involving 
the expression of numerous molecular mediators. During the “window of 
implantation”, the endometrial gene expression profi le changes under the action 
of steroids hormones. microRNAs are small, highly conserved, noncoding 
RNAs that regulate gene expression by translational repression or by mRNA 
degradation. Functional analysis of microRNAs has revealed their signifi cant 
regulatory infl uence on the expression of target genes involved in physiologic 
and pathologic conditions, suggesting the potential for microRNA involvement 
in endometrial receptivity.
We used TaqMan microRNA array card technology to identify the miRNAs 
differentially expressed in the secretory endometrium of patients with repeated 
implantation failure (RIF) as compared to fertile women and bioinformatics 
tools to identify their predicted targets as well as the molecular networks 
and the biological functions they may affect. Comparing miRNA expression 
profi les among the different subjects, we identifi ed 14 miRNAs differentially 
expressed in RIF versus fertile endometrial samples that putatively regulate the 
expression of 3800 genes. We found that 11 microRNAs were overexpressed 
and only 3 were underexpressed. Among the microRNAs overerexpressed in the 
endometrium of RIF patients are members of the miR-23, 145 and 99 families. 
Using our previously reported gene expression analysis, the current study 
provided the opportunity for parallel microRNA–mRNA expression profi ling 
and this, in order to identify specifi c mRNAs that may be post-transcriptionally 
repressed by the microRNAs in the human endometrial epithelium. We have 
thus identified novel and previously characterized microRNA-regulated 
molecular pathways, such as adherens junctions, wnt-signaling, p53, cell cycle, 
CAMs and cancer pathways that likely contribute to the defects in endometrial 
receptivity. Examples of mRNAs targets belonging to these pathways were 
Cyclin D2, PGR, SFRP1, 4 and Cadherin. The microarray data and molecular 
pathways presented constitute a comprehensive resource on which to base 
future investigations into the role of specifi c miRNAs in RIF. Particularly, the 
RIF-associated miRNAs should be evaluated as new candidates for diagnosis 
and treatment of implantation failures.

T-169
Maternal and Infant Characteristics among ART vs Non-ART Infertility 
Treatment Users: Texas Live Birth Data, 2005-2006. Suzanne J Roseman,1 
Andrzej Kulczycki,1 Alfred A Bartolucci,3 Gordon W Bates.2 1Health Care 
Organization and Policy, University of Alabama at Birmingham, Birmingham, 
AL, USA; 2Obstetrics and Gynecology, University of Alabama at Birmingham, 
Birmingham, AL, USA; 3Biostatistics, University of Alabama at Birmingham, 
Birmingham, AL, USA.
Most studies evaluating outcomes among infertility treatment users use 
a spontaneously conceived (SC) group for comparative purposes, despite 
obvious limitations to this approach. Further, lack of comprehensive U.S. data-
sources recording infertility treatments, especially non-assisted reproductive 
technology (non-ART) infertility treatments, has hampered the ability of U.S. 
researchers to explore the effects of a particular infertility treatment modality 
(e.g. ART) on maternal and infant outcomes while controlling for the effects 
of infertility itself.
This study makes use of a new data item: “Pregnancy resulted from infertility 
treatment”, further categorized into ART and non-ART infertility treatments, in 
the 2003 revision of BC. We examined Texas live birth fi les for 2005-2006 to 
determine maternal characteristics, maternal co-morbidities and complications 
of pregnancy, and adverse infant outcomes among live births from ART, and 
compared these to non-ART live births.
There were 795,599 SC; 3,491 non-ART and 767 ART live births in the study 
population. Compared to the SC group, mothers using infertility treatments 
had higher prevalence of prior chronic illnesses and poor pregnancy outcomes 
and infants conceived using infertility treatments experienced higher risk of 
adverse infant outcomes.
When compared to the non-ART infertility treatment group, mothers using 
ART were older, white and higher educated, self-paying for the delivery, 
and less likely to use WIC food or smoke during pregnancy. Using multiple 
logistic regression to control for several confounders, ART treatment remained 

an independent predictor for higher odds of non-vertex presentation and poor 
5 minute Apgar score while decreasing the odds for neonatal intensive care 
unit (NICU) admission.
Improved education of providers and vital records collectors regarding these 
new data items and their importance is needed. Our study results suggest 
targeting secondary and tertiary prevention efforts on the individuals seeking 
infertility treatments (both ARTs and non-ARTs) due to the higher prevalence 
of chronic illnesses and co-morbidities in this group, which may lead to poorer 
pregnancy outcomes.

T-170
Premature Elevation in Serum LH Despite Utilizing an Antagonist in Young 
Poor Responders (<40): Negative Impact on Outcome. Tomer Singer, Jack 
Huang, Stephanie Lin, Hung-Ching Liu, Zev Rosenwaks, Steven Spandorfer. 
The Center for Reproductive Medicine, Weill Cornell Medical College, New 
York, NY, USA.
Objective:
To evaluate the impact of premature elevation of serum LH levels on IVF 
outcomes in young patients (<40) utilizing an antagonist protocol
Design:
Retrospective cohort study of 146 consecutive patients using a single protocol 
over 12 months
Materials and Methods:
The stimulation protocol consisted of luteal phase(10 days post LH surge) E2 
and a GnRH-Antagonist prior to the administration of gonadotropins on cycle 
day 2. Patients older than 40 were excluded. Only the fi rst cycle was included. 
After ROC analysis, peak LH level was subdivided into LH⊆4.0 and LH> 4.0 
for the purpose of this analysis. LH > 4 was considered premature elevation of 
LH. Statistical analysis was performed using the student t test, Mann-Whitney 
U test and the 2 test when appropriate.
Results:
A total of 146 patients were studied (129 LH⊆4.0 and 17 LH>4.0). Those 
with LH⊆ 4.0 had signifi cantly more oocytes retrieved (8.9 ± 4.9 vs. 5.6 ± 4.3 
p=.001) and more mature oocytes (7.1 ± 4.2 vs. 4.9 ± 4.0 p<.05).
There was no difference in terms of age, peak E2, E2 to oocyte ratio, 
fertilization rate, number of embryos transferred, implantation rate or pregnancy 
outcome.
 LH<4(129) LH>4(17)  
Age 36.4± 3.3 37.3± 2.1 NS
Mean peak LH 1.9 ±.9 8.0±5.1 <0.001
Mean peak E2 1310±696 1005± 693 NS
Mean LH (hCG day) 1.1± .8 3.7±2.6 <0.001
Mean E2 (hCG day) 1307± 696 997±702 0.09
E2/oocyte 170±105 215±119 0.1
Mean no. oocyte retrieved 8.9±4.9 5.6±4.3 0.001
Mean no. mature oocyte 7.1 ±4.2 4.9±4.0 0.048
Mean Fertilization rate .54±.26 .54±.32 0.92
Implantation rate .24±.38 .12±.22 0.24
Embryo transferred 2.7±1.4 2.1±1.5 0.08
Pregnancy rates 53.5% 53% NS
Clinical pregnancy rates 36.4% 17.7% NS
Conclusions:
Our study suggests that in young patients with diminished ovarian reserve who 
are undergoing an E2 Patch/GnRH antagonist protocol for IVF stimulation, 
a premature rise in LH levels is associated with less oocytes retrieved, less 
mature oocytes and a lower clinical pregnancy rate.
Support: Institutional

T-171
Single Women Undergoing Therapeutic Donor Insemination Have Lower 
Pregnancy Rates Than Lesbian and Heterosexual Couples. Julie M Sroga,1 
Kasey A Reynolds,2 Jennifer Thie,2 Krystene B DiPaola,1 Steven R Lindheim,1 
Michael A Thomas.1 1Obstetrics and Gynecology, University of Cincinnati, 
Cincinnati, OH, USA; 2Obstetrics and Gynecology, Bethesda Hospital, 
Cincinnati, OH, USA.
Objective: To assess differences in clinical outcomes among single women 
(SW), lesbian couples (LC), and heterosexual couples (HC) from therapeutic 
donor insemination (TDI).
Design: Retrospective cases controlled study
Materials & Methods: Cycle data from individuals (n=93) undergoing TDI 
cycles (n= 290) from 2004-2009 were evaluated. Patients were divided into 
three groups – SW, LC, and HC. TDI was accomplished with or without (n=93) 
ovulation induction (OI) including oral agents (n=157) gonadotropins (Gn) 
(n=40). Outcomes measured included demographic characteristics, diagnoses, 
cycle characteristics, clinical pregnancy (CP) rates, and live birth (LB) rates. 
Chi Square and ANOVA were used to compare groups.
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Results: In total, 99 cycles in 35 SW, 99 cycles in 30 LC, and 92 cycles in 28 
HC were analyzed. SW were signifi cantly older (37.3 +/- 4.4 yrs [+/- SD]) than 
both HC (32.9 +/- 4.4 yrs) and LC (32.7+/- 3.8 yrs, p<0.01), but no differences 
were noted with respect to BMI and smoking. While no differences were noted 
in the additional infertility diagnoses, cycle type, number of dominant follicles 
irrespective of OI agent used, or thawed total motile sperm inseminated, in 
Gn cycles, SW required higher doses (1716 +/- 251 IU) than LC (989 +/- 136 
IU, p=0.04), and HC (1130 IU +/- 239, NS). SW had signifi cantly lower CP 
per cycle rates than LC or HC (11.1%, 21.2%, 21.7%, p=.04, respectively), 
and lower LB rates but failed to reach statistical signifi cance (9.1%, 16.2%, 
17.4%, p=0.05, respectively).
Conclusion: Women requesting TDI represent a heterogeneous population. 
SW are older and trend to lower LB rates compared to LC and HC refl ecting 
the natural decline in reproductive potential. Therefore, SW should be treated 
in an age appropriate fashion to increase their chance for a successful outcome. 
More aggressive diagnostic and therapeutic interventions should be considered 
in this group of women.
Support: None

T-172
Perceptions of Reproductive Endocrinology and Infertility (REI) Training 
by Fourth-Year Obstetrics and Gynecology Residents. Ryan G Steward,1 
Ghassan F Haddad,2 Karen M Schneider.1 1Obstetrics, Gynecology, and 
Reproductive Sciences, The University of Texas Health Science Center at 
Houston, Houston, TX, USA; 2Clinical Research, Houston Fertility Institute, 
Houston, TX, USA.
Objective: The purpose of this study was to use the opinions of 4th-year Ob/
Gyn residents regarding the extent and quality of their infertility training to 
assess overall resident interest and competency in REI, as defi ned by the Council 
on Resident Education in Ob/Gyn (CREOG). We hypothesized that residents 
from university-based programs would be more confi dent in their REI-related 
knowledge and skills and would score higher on the REI portion of the CREOG 
exam compared to residents from non-university-based programs.
Design: This was a cross-sectional survey.
Materials and Methods: We sent out a 28-question online survey composed 
primarily of questions based on the learning objectives from the Infertility 
section of “CREOG Educational Objectives, Core Curriculum in Ob/Gyn”, 
asked in a Likert Scale format.
Inclusion criteria consisted of 4th-year Ob/Gyn residents from ABOG-approved 
residency programs in the U.S.
The primary outcome measured was a comparison of respondent answers 
(those that either agreed or strongly agreed to Likert scale questions) from 
programs described as university-based versus those described as non-
university-based.
Results: Comparing data from 199 total respondents from university-based 
and non-university-based programs, respectively, there were differences in 
the percentage of 1) programs that had an REI fellowship (38.9% vs. 1.9%, 
p = 0.001), 2) programs described as well-recognized for their REI division 
(38% vs. 17.6%, p = 0.009), 3) residents exposed to REI physicians in private 
practice (44.8% vs. 64.7%, p = 0.02), and 4) residents that could adequately 
describe the indications for and the basic principals of GIFT (15.6% vs. 37.3%, 
p = 0.002) and ZIFT (11.9% vs. 35.3%, p = 0.001). There was no difference 
between the two groups in the percent correct on the REI portion, or in the 
overall standardized score, of the CREOG exam.
Conclusions: Institutions with REI fellowships and prominent REI divisions 
are mainly university-based. Residents in Ob/Gyn from non-universtity-based 
programs appear to spend more time with REI physicians in private practice and 
gain more signifi cant exposure to certain infertility procedures. Performance 
on the CREOG exam does not seem to be affected by the type of residency 
program attended.

T-173
Folic Acid Supplement Use Lowers Cholesterol Transport Proteins 
in Follicular Fluid after Ovarian Stimulation Treatment. J Twigt,1 
K Bezstarosti,2 J Demmers,2 J van Doorninck,3 N Beckers,3 J Laven,3 R 
Steegers-Theunissen.1 1Obstetrics & Gynecology, Erasmus MC; 2Proteomics 
Center, Erasmus MC; 3Reproductive Medicine, Erasmus MC, Rotterdam, 
Netherlands.
Background
Folate availability affects reproductive outcome, also after assisted 
reproduction. Recently we and others showed that folate availability modifi es 
the estradiol response to gonadotrophins. Follicular fl uid (FF) refl ects follicular 

cell metabolism. Therefore, FF can be used to identify pathways that mediate 
the effect of folate on follicular cells. The substrate for steroid production is 
cholesterol that is transported to the ovaries by lipoproteins produced in the 
liver. Animal and human studies show that folic acid supplement use lowers 
LDL cholesterol levels.
Objective
Identify folate dependent pathways in follicular fl uid.
Materials & Methods
In the FOLFO study 251 subfertile couples undergoing IVF treatment 
participated. FF was collected from the leading follicle in each ovary and 
centrifuged to remove cells. We determined folate concentrations and stored 
remnants at –20°C. Based on folate concentrations in FF we selected 10 
FF samples for proteomic analysis (5 non-supplemented <22.4nmol/L, 5 
supplemented ≥22.4 nmol/L). We utilized a setup based on prefractionation 
of proteins/peptides from FF proteolytic digests by nanofl ow reversed-phase 
liquid chromatography mass spectrometry (LC-MS/MS) on an LTQ ion trap/
LTQ-Orbitrap mass spectrometer. We quantifi ed using iTRAQ methods. The 
analyses are performed using Scaffold 2 software.
Results
The median estradiol response to stimulation treatment was lower in 
supplemented women (1.826 pmol/L vs. 1.319 pmol/L, p=0.062). Proteomic 
analysis of FF reveals 25% to 50% lower abundance of lipoproteins involved in 
the transport of cholesterol to and from peripheral tissues (Apo AI/AII/B100/CI/
CII and CIII) in folic acid supplemented FF. After Bonferroni correction the 38% 
decline of the LDL lipoprotein B100 remained signifi cant (p=0.000012).
Conclusion
We show that the abundance of apolipoproteins, in particular Apo B100, is 
lower in FF of folic acid supplemented women. Knowing that folate availability 
signifi cantly lowers the cholesterol dependent estradiol response after ovarian 
stimulation treatment, this new fi nding may indicate that folate not necessarily 
lowers the estradiol response by modulating intra-follicular metabolism as 
much as effectuating reduced substrate availability through extra-ovarian 
tissues, such as the liver.

T-174
A Comparison of Outcomes from In-Vitro Matured Oocytes and In-Vivo 
Matured Oocytes. Wendy Vitek, Richard Hackett, Jeannine Witmyer, Sandra 
Carson, Jared Robins. Division of Reproductive Endocrinology and Infertility, 
Women & Infants Hospital of Rhode Island, Providence, RI, USA.
Objective: To compare fertilization rates, embryo development and pregnancy 
rates of embryos from estrogen suppressed in-vitro maturation (ES-IVM) cycles 
with embryos from oocytes matured in-vivo.
Design: Matched cohort study
Material and Methods: Cycles were performed at the Center for Reproduction 
and Infertility from 2008-2010. The ES-IVM cohort consisted of women 
<38 years-old with either polycystic ovarian syndrome (PCOS), antral 
follicle count >15, or prior ovarian hyper-response. The IVF cohort was 
matched by age, parity, BMI, PCOS, and intracytoplasmic sperm injection 
(ICSI). ES-IVM patients began 6mg/day oral estradiol on CD 3, underwent 
transvaginal ultrasound on CD 10 to confi rm ovarian suppression, received 
250mcg recombinant hCG on CD 14 and underwent oocyte retrieval 36 hours 
later. Oocytes were incubated in maturation media (Sage, Trumbull, CT) 
supplemented with 75mIU of Repronex (Ferring, Parsippany, NJ) and were 
assessed for maturity at 24 and 48 hours post-retrieval. Mature oocytes were 
inseminated by ICSI. Growth rate was defi ned as the change in cell number 
from Day 2 to Day 3. Day 2 “best” embryos were defi ned as ≥4 cells with 
<25% fragmentation and Day 3 “best” embryos were defi ned as ≥6 cells with 
<25% fragmentation. Statistical analysis was performed using student’s t-test 
and chi-square test.
Results: There were no demographic differences in the 17 patients from each 
cohort. A total of 184 embryos in the ES-IVM cohort and 233 embryos in 
the IVF cohort were analyzed. There was no difference in fertilization rate 
between groups (71% v. 79%, p<.06). The growth rate of ES-IVM embryos 
was slower than the growth rate of IVF embryos (1.7 cells/day v. 2.5 cells/day, 
p<.0003). Fewer ES-IVM embryos met Day 2 “best” embryo criteria (45% v. 
60%, p<.01) and Day 3 “best” embryo criteria (37% v. 62%, p<.001). Both 
implantation rates (18% v. 31%, p<.002) and clinical pregnancy rates (38% v. 
56%, p<.002) were lower in the ES-IVM cohort.
Conclusions: While there was no difference in fertilization rate, ES-IVM 
embryos had a slower growth rate, resulted in fewer “best” embryos and had 
lower implantation and clinical pregnancy rates than IVF embryos. These 
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data demonstrate that in-vivo maturation is optimal. To afford patients the 
convenience of ES-IVM, research should focus on optimizing the culture 
conditions to maximize pregnancy rates.

T-175
Elucidating the Mechanisms of Inflammation Induced Trophoblast 
Dysfunction. Lauren Anton, Amy G Brown, Samuel Parry, Michal A Elovitz. 
Obstetrics and Gynecology, University of Pennsylvania, Philadelphia, PA, 
USA.
Introduction: Placental dysfunction is likely a common mechanism for 
several adverse pregnancy outcomes. Intrauterine infl ammation or infection 
has been posited to be a cause of placental/trophoblast dysfunction. However, 
the mechanisms linking infection to placental dysfunction remain unclear. 
The objective of this study was 1) to investigate the effects of infl ammation 
on trophoblast function and 2) to elucidate the mechanisms regulating 
infl ammation-induced changes in trophoblast function.
Methods: Primary extravillous trophoblast (EVT) cells, isolated from fi rst 
trimester placental tissues, and the HTR-8 cell line were stimulated with 
lipopolysaccharide (LPS) (0 ug/ml-10 ug/ml) to assess cytokine production, 
invasion and MAPK phosphorylation. The effect of LPS, in the presence or 
absence of dexamethasone (DEX), on IL-8 and IL-6 production by HTR-8 (n=4) 
and EVT (n=4) cells was assessed by ELISA. LPS (0.1 ug/ml) treated HTR-8 
(n=3) and EVT (n=3) cell invasion, with or without DEX, was examined using 
a matrigel cell invasion assay. MAPK activation over time was measured in 
EVT cell lysates after LPS (1 ug/ml) (n=5) stimulation with or without DEX 
(n=4) by a MAPK multi-target ELISA.
Results: LPS induced a dose-dependent increase in IL-8 (p<0.01) and IL-6 
(p<0.05) in EVT but not HTR-8 cells. The LPS-mediated increase in both 
IL-8 (p<0.0001) and IL-6 (p <0.0001) in EVT cells was reversed by DEX. 
LPS stimulation resulted in a decrease in trophoblast invasion in both EVT 
(p<0.01) and HTR-8 (p<0.001) cells. The LPS-mediated decrease in invasion 
was reversed by DEX in EVT (p<0.05) and HTR-8 (p<0.0001) cells. LPS 
signifi cantly activated p44/42 MAPK (p<0.01), p38 MAPK (p<0.05), pMEK1/2 
(p<0.01), pSAPK/JNK (p<0.001). DEX reversed the LPS-stimulated increase 
in phosphorylation of p44/42 MAPK ((p<0.01), pMEK1/2 (p<0.0001), pSAPK/
JNK (p<0.0001) but not p38 MAPK.
Conclusions: Inflammation results in abnormal trophoblast function as 
evidenced by increased IL-8 and IL-6 cytokine production and decreased 
invasion. Inflammation-induced trophoblast dysfunction appears to be 
predominantly mediated through activation of p44/42, pMEK1/2 and pSAPK/
JNK. Suppression of infl ammation-activated molecular pathways prevents 
trophoblast dysfunction by inhibiting MAPK activation. These studies provide 
biological plausibility that placental dysfunction induced by infl ammation may 
contribute to adverse pregnancy outcomes.

T-176
Estradiol Stimulates Cell Death and Reduces Proliferation of the 
Cytotrophoblast Cell Line HTR-8/SVneo. Debra F Skafar,2 Anthony N 
Imudia,1 Laura Terleckey,2 Brian A Kilburn,1 Joe Simon,1 D Randall Armant.1,3 
1Obstetrics and Gynecology, Wayne State University, Detroit, MI, USA; 
2Physiology, Wayne State University School of Medicine, Detroit, MI, USA; 
3Program in Reproductive and Adult Endocrinology, NICHD, NIH, DHHS, 
Bethesda, MD, USA.
During the fi rst trimester of pregnancy trophoblast proliferation is rapid to ensure 
a mass in keeping with the growing fetus and provide adequate remodeling 
of spiral arteries. A reduction in trophoblast growth rate during placentation 
increases the risk of placental insuffi ciency later in gestation. Estrogen (E2) is 
known to increase proliferation of reproductive tissues. However, others have 
shown that E2 administration during the fi rst trimester impedes extravillous 
trophoblast function in the baboon placenta. Therefore, we tested the hypothesis 
that E2 decreases proliferation and increases cell death through the estrogen 
receptor (ER) in the fi rst trimester human cytotrophoblast cell line HTR-8/
SVneo. Western blotting identifi ed both ER subtypes, ERalpha and ERbeta, in 
HTR-8/SVneo cells, while immunocytochemical analysis of human placenta 
revealed only ERalpha, which co-localized with cytokeratin 7 in both villous 
and extravillous trophoblast populations. TUNEL and COMET assays were 
used to determine the effect of E2 on HTR-8/SVneo cell death, demonstrating 
a dose-dependent increase in cell death over vehicle at 1 to 25 nM E2 (p<0.05). 
Correspondingly, nuclear Ki67 expression, which was used to measure cell 
proliferation, was signifi cantly reduced in the presence of E2 at those same 
concentrations. Using specifi c agonists of ERalpha (4,4’,4’’-(4-propyl-[1H]-
pyrazole-1,3,4-triyl)trisphenol) and ERbeta (2,3,-bis(4-hydroxyphenyl)-

propionitrile) showed that the ERalpha-specifi c ligand induced trophoblast cell 
death, while the ERbeta-specifi c ligand had little or no effect. These results 
show that nanomolar concentrations of E2 increase cell death and decrease cell 
proliferation of fi rst trimester cytotrophoblast cells. Our fi ndings suggest that 
hyperactivation of ERalpha in the human placenta during the fi rst trimester, 
when E2 is normally low and trophoblast proliferation is rapid, could diminish 
the trophoblast population available for transport and invasive functions later 
in gestation.
Supported by the intramural program of NICHD, by NIH grant HD045966 and 
by a Research Stimulation Grant from Wayne State University.

T-177
The Effects of Endogenous LXR Ligands on Trophoblast Differentiation 
and Fusion. Irving LMH Aye,1 Brendan J Waddell,2 Peter J Mark,2 Jeffrey 
A Keelan.1 1School of Women’s and Infants’ Health, University of Western 
Australia, Australia; 2School of Anatomy and Human Biology, University of 
Western Australia, Australia.
Objectives: Liver X receptors (LXRs) are ligand-activated transcription 
factors involved in regulation of cholesterol metabolism. LXRs are activated 
by oxidized cholesterol metabolites (oxysterols) and act as cellular sensors 
of cholesterol homeostasis. We have explored the role of LXRs in mediating 
the effects of oxysterols on placental trophoblast differentiation and fusion 
(syncytialization).
Methods: Primary cytotrophoblasts were isolated from human term 
placentas by dispase digestion, purifi ed over Percoll gradient and allowed to 
syncytialize over 5 days in vitro. Cells were treated prior to differentiation 
(day 1) with oxysterols (25-hydroxycholesterol, 7-ketocholesterol, 22(R)-
hydroxycholesterol or the synthetic LXR agonist T0901317, and their effects 
on syncytialisation determined (on day 3) in the presence/absence of an LXR 
inhibitor (GGPP). Differentiation of trophoblast cells was monitored by 
measuring levels of GCM-1 and HERV-W mRNA expression, placental alkaline 
phosphatase (PLAP) activity and secretion of human chorionic gonadotrophin 
(hCG). Trophoblast cell fusion was determined following E-cadherin 
immunostaining and quantifi cation of the mononuclear:syncytialized nuclei 
ratio. LXR protein expression was measured throughout culture to determine 
changes with syncytialization.
Results: LXR protein was present in cultured primary trophoblast cells at 
constant levels throughout syncytialization. Treatment with all oxysterols 
at non-toxic doses impaired trophoblast differentiation to varying extents 
in accordance with their LXR affi nity, as evident by decreased GCM-1 
expression (P<0.01), HERV-W expression (P<0.05), hCG secretion (P<0.001) 
and PLAP activity (P<0.05). Cell fusion was also diminished by oxysterol 
treatment as shown by a reduction in the proportion of nuclei detected within 
syncytia (P<0.05). Treatment with T0901317 similarly decreased trophoblast 
differentiation and fusion (P<0.001). Pre-treatment of cells with the LXR 
antagonist (GGPP) blocked the inhibitory effects of oxysterols and T0901317, 
consistent with an LXR-dependent mechanism.
Conclusions: These fi ndings demonstrate that activation of LXRs can impair 
placental trophoblast differentiation and fusion. Excessive oxysterol levels 
arising from oxidative stress may lead to obstetric complications due to impaired 
placental development and function.

T-178
sFlt1, PlGF and PAI 2 in the First and Second Trimester of Pregnancy 
and the Risks of Fetal and Maternal Complications; the Generation R 
Study. Marianne Coolman,1 Sarah Timmermans,1 Christianne JM de Groot,2 
Henk Russcher,3 Fred Sweep,4 Vincent WV Jaddoe,5,6 Eric AP Steegers.1 
1Obstetrics and Gynecology, Erasmus Medical Centre, Division of Obstetrics 
and Prenatal Medicine, Rotterdam, Netherlands; 2Obstetrics and Gynecology, 
Medical Centre Haaglanden, The Hague, Netherlands; 3Clinical Chemistry, 
Erasmus Medical Centre, Rotterdam, Netherlands; 4Clinical Chemistry, UMC 
St Radboud, Nijmegen, Netherlands; 5Paediatrics, Erasmus Medical Centre, 
Rotterdam, Netherlands.
Background The imbalance of angiogenic factors (sFlt1 and PlGF) and 
fi brinolytic factor (PAI-2) might affect placentation in early pregnancy. 
Abnormal placentation could result in adverse outcome, including preterm 
birth, growth restriction and pre-eclampsia. Blood concentrations of these 
biomarkers may serve as a predictor for adverse outcome and enable secondary 
preventive interventions.
Methods We studied associations of serial maternal sFlt1 and PlGF 
concentrations <18 weeks and between 18-25 weeks gestation, and PAI-2 < 
18 weeks gestation with placental function and adverse outcome. This study 
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was embedded in the Generation R Study, a population-based prospective 
cohort study from early fetal life onwards. Data were used from 7519 
women. Biomarkers concentrations were divided in deciles, and evaluated in 
multivariate linear and logistic regression models.
Results Higher sFlt1 was associated with a 36.8 grams higher placental weight 
(95%CI 21.9, 51.7) and a 55.1 grams higher birth weight (95%CI 15.1, 95.2). 
Higher sFlt1 showed a trend for a lower risk for fetal growth restriction (OR 
0.61, 95%CI 0.37, 1.01). Higher sFlt1 was not signifi cantly associated with 
pre-eclampsia. Lower PlGF was associated with a 31 grams lower placental 
weight (95%CI 46, 169) and a 117 grams lower birth weight (95%CI 76, 158). 
Lower PlGF was associated with fetal growth restriction (OR 2.45, 95%CI 
1.57, 3.83) and pre-eclampsia (OR 2.01, 95%CI 1.20, 3.35). Lower PAI-2 was 
associated with a 23 grams lower placental weight (95%CI 7, 39) and a 94 
grams lower birth weight (95%CI 51, 136). Lower PAI-2 was associated with 
the risk of fetal growth restriction (OR 2.22, 95%CI 1.39, 3.55).
Conclusions sFlt1 in the fi rst half of pregnancy seems not a predictor for 
adverse outcome. Lower PlGF is associated with the risks of fetal growth 
restriction and pre-eclampsia. Lower PAI-2 in early pregnancy is associated 
with a higher risk of fetal growth restriction, but not with pre-eclampsia.

T-179
The Role of TIFI on aPL-Mediated Inhibition of Endometrial Angiogenesis. 
Silvia D’Ippolito,1 Riccardo Marana,2 Fiorella Di Nicuolo,1 Roberta Castellani,1 
Chiara Tersigni,1 Pierangeli Silvia,3 Pier Luigi Meroni,4 Nicoletta Di Simone.1 
1Dept Obstetrics and Gynecology, Catholic University of Sacred Heart, Rome, 
Italy; 2Dept Obstetrics and Gynecology, Istituto Scientifi co Internazionale, 
ISI, Paolo VI, Rome, Italy; 3Dept Internal Medicine, Istituto Auxologico 
Italiano, University of Milan, Milan, Italy; 4Dept Internal Medicine, Division 
of Rheumatology, University of Texas Medical Branch, TX, USA.
TIFI is a peptide derived from human Cytomegalovirus suggested to be involved 
in antiphospholipid antibodies (aPL) origin.Animal models,immunized with 
TIFI,produced high levels of aPL able to induce the clinical manifestations of 
antiphospholipid syndrome (APS).Furhtermore TIFI shares structural similarity 
with the PL-binding site of b2GPI and is able to reverse the aPL-mediated 
thrombosis in mice.This observation suggested that TIFI might prevent aPL 
from binding to PL reversing aPL negative effects.
Recently the inhibition of endometrial angiogenesis has been suggested as a 
further mechanism by which aPL may induce defective placentation.The aim 
of our study was to evaluate the monoclonal aPL effects on human endometrial 
angiogenesis and the role of TIFI.
To this end we investigated the effect of TIFI and aPL on human endometrial 
endothelial cell (HEEC) angiogenesis through a three-dimensional in vitro 
system,VEGF secretion by ELISA,MMPs activity by gelatine zymography, 
expression of ERK through western blot analysis and fi nally NFkB DNA-
binding activity by a multiwell colorimetric assay.Furthermore we performed 
also experiments to evaluate whether aPL and TIFI affect in vivo angiogenesis 
in a murine model.
We found that TIFI was able to restore the aPL-inhibited endometrial 
angiogenesis both in vitro and in vivo.

Such effect was also observed on VEGF secretion,MMPs activity,ERK 
activation and NFkB activity.The data indicates that a synthetic peptide that 
shares similarity with common viral antigens and with regions of beta2GPI 
is capable to inhibit the antiangiogenic properties of aPL in HEEC.This may 
have important implications in designing new modalities of prevention and/
or treatment of defective placentation in APS.

T-180
First Trimester LAIR2 in EVT Remodeling Spiral Arteries but No Different 
in Preeclampsia Urine. S Founds,1 T Parks,2 R Powers.3 1Nursing and MWRI, 
Univ Pittsburgh, Pittsburgh, PA, USA; 2Pathology, Univ Pittsburgh, Pittsburgh, 
PA, USA; 3MWRI, Univ Pittsburgh, Pittsburgh, PA, USA.
Novel leukocyte-associated immunoglobulin-like receptor 2 (LAIR2) was 
down-regulated on global gene expression microarray analysis of surplus 
chorionic villus sampling tissues in preeclampsia. Soluble receptor LAIR2 
competes with membrane bound LAIR1 in binding collagen and was found 
in the urine of pregnant women. Localization studies showed LAIR2 highly 
restricted to the distal extravillous trophoblast (EVT) cell columns. We 
hypothesized that LAIR2 would 1) localize to EVTs in spiral arteries, and 2) 
be lower in fi rst trimester urine of women with subsequent preeclampsia.
Methods ISH and IHC were performed on FFPE sections of fi rst trimester 
placentas. Localization and intensity of LAIR2 and LAIR1 mRNAs, and 
LAIR2, hPL, SMA, and CD31 antibodies were determined. Western blots of 
fi rst trimester urine samples of 22 preeclamptic and 22 control pregnancies 
were conducted, data analyzed by Mann-Whitney U, p≤.05.
Results LAIR2 mRNA localized to EVTs within endovascular plugs, maternal 
vascular and perivascular areas, and LAIR1 localized to decidual leukocytes and 
fetal Hofbauer cells. IHC detected intracellular LAIR2 staining throughout the 
implantation site only in EVTs, specifi cally, EVTs infi ltrating the spiral arteries 
and those forming the plugs. Extracellular LAIR2 was found on the endothelial 
surface of maternal decidual vessels and throughout acellular material within 
the implantation site. Loss of CD31 and SMA occurred preferentially near sites 
of LAIR2 expression. Groups did not differ in urine LAIR2 concentrations.
Conclusion LAIR2 was highly expressed, specifi cally within the placental 
implantation site, particularly prominent within the endovascular EVT and 
the EVT forming intraarterial plugs. We hypothesize that soluble receptor 
LAIR2 in EVT, interacting with decidual leukocyte/uNK LAIR1, plays an 
important role in trophoblast invasion and spiral artery remodeling. Based on 
the microarray data and localization, decreased expression of LAIR2 may play 
an etiologic role in preeclampsia. Altered LAIR2 may be involved with other 
complications related to impaired placentation- recurrent miscarriage, fetal 
growth restriction, preterm birth. LAIR2 in blood may be more informative 
than urine concentrations to detect aberrant fi rst trimester placentation.

T-181
Fetuin-A Impairs Placental Invasion by Blocking Tyrosine Kinase 
Receptors in the Trophoblast. Luis M Gomez, Samuel Parry. Maternal and 
Child Research Program, Division of Maternal-Fetal Medicine, Department 
of Obstetrics and Gynecology, University of Pennsylvania School of Medicine, 
Philadelphia, PA, USA.
INTRODUCTION
Fetuin-A is a glycoprotein secreted by the liver that antagonizes insulin action 
by blocking tyrosine kinase receptors. We previously demonstrated that 
elevated concentrations of fetuin-A are associated with impaired invasiveness 
of primary extravillous trophoblasts (EVTs) and might be related to adverse 
pregnancy outcomes such as preeclampsia. We sought to investigate if the 
actions of trophoblast growth factors that bind to tyrosine kinase receptors 
are impaired by fetuin-A.
METHODS
We conducted invasion assays using primary fi rst trimester EVTs. Cells were 
cultured in media under 4 conditions: (1) standard Dulbecco’s Modifi ed Eagle 
Medium used as a baseline control; (2) medium containing fetuin-A; (3) cell 
medium containing individual placental growth factors known to bind to 
tyrosine kinase receptors, including insulin-growth factor-1 (IGF-1), epidermal 
growth factor (EGF) and placental growth factor (PlGF); and (4) cell medium 
containing growth factors in the presence of fetuin-A.
RESULTS
Invasion rates of EVT treated with growth factors showed a 12-44% increase 
in cell invasion through an extracellular matrix compared to baseline controls. 
The addition of fetuin-A to cell media containing growth factors signifi cantly 
impaired trophoblast invasion for IGF-1 (22% decrease; P=0.01) and PlGF 
(30% decrease; P=0.007). A non signifi cant decrease in trophoblast invasion 
induced by fetuin-A was observed in cells treated with EGF (10% decreased; 
P=0.16). As shown in previous experiments, EVTs treated only with fetuin-A 
also exhibited reduced invasiveness (25% lower than controls; P=0.018).
CONCLUSION
Fetuin-A impairs the enhanced invasiveness of EVTs induced by trophoblast 
growth factors. This effect may result from the selective block of tyrosine kinase 
receptors by fetuin-A. Future studies to investigate additional mechanisms by 
which fetuin-A affects trophoblast invasion are warranted.
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T-182
Maternal Obesity Results in Placental Hypoxia and Altered Mitochondral 
Function. E Hayes,1 Q Dai,1 Y Storozhuk,1 S Paez-Parent,1 A Bhimji,1 A 
Holloway,2 Q Qiu,3 A Gruslin,3 J Petrik,4 S Raha.1 1Dept. of Pediatrics, 
McMaster University, Hamilton, ON; 2Dept. of Ob/Gyn, McMaster University, 
Hamilton, ON; 3Dept. of Ob/Gyn, University of Ottawa, Ottawa, ON; 4Dept. 
of Biomedical Sciences, University of Guelph, Guelph, ON.
Maternal obesity is associated with poor fetal development and neonatal health. 
Using a model of life-long diet-induced obesity in Sprague-Dawley rats we 
have demonstrated that obese dams experience greater fetal loss and give 
birth to smaller offspring. Our data suggests that these poor fetal outcomes are 
related to aberrant placental vascularization. Since aberrant vascularization can 
result in increased tissue hypoxia and oxidative stress, we hypothesized that 
obese dams would have evidence of increased oxidative stress and hypoxia 
in the placenta.
Methods: At weaning, dams were randomly assigned to either a CON (16% 
cal. from fat) or a HF diet (45% cal. from fat). Dams were mated at 19 weeks 
of age and sacrifi ced at gestational day (GD) 15 for the collection of placental 
tissues. We examined placental levels of carbonic anhydrase (a marker of 
hypoxia) as well as markers of oxidative damage (protein carbonyls and 
4-hydroxynonenal (HNE)) and antioxidant enzymes (SOD1 and SOD2). 
Mitochondrial dysfunction is often associated with oxidative stress; therefore 
we quantifi ed indicators of mitochondrial function and dynamics including 
cytochrome c oxidase, OPA-1 and MFN-2 protein content.
Results: At GD15, HF-fed dams had more resorption sites, indicating increased 
in utero fetal death. The placentae of these dams were also characterized by 
increased carbonic anhydrase staining and decreased cytochrome c oxidase 
activity (HF=60% of CON, p<0.05). This decrease in mitochondrial function 
was associated with elevated protein carbonyl and 4-HNE levels (i.e., oxidative 
damage). HF placentae were found to have elevated levels of SOD1 protein 
(p<0.05) as well as total SOD enzyme activity. However, the levels of SOD2 
protein were not signifi cantly different. In addition, OPA-1 protein expression 
was decreased in HF placentae.
Conclusions: Our data demonstrates that maternal obesity leads to reduced 
tissue oxygenation and aberrant mitochondrial function in the placenta, 
which may be part of the mechanism connecting maternal obesity to poor 
fetal outcomes.

T-183
Ionizing Radiation Causes Cell Injury in Primary Human Trophoblasts. 
David Kanter,1 Xiao-Hua Shi,1 Sushil Beriwal,2 Michael W Epperly,2 Joel S 
Greenberger,2 Yoel Sadovsky.1,3 1Magee-Womens Research Institute, Dept. of 
OBGYN-Reproductive Sciences, University of Pittsburgh; 2Dept. of Radiation 
Oncology, University of Pittsburgh; 3Dept. of Microbiology and Molecular 
Genetics, University of Pittsburgh.
Introduction: Exposure to radiation is widespread, generally attributable to 
natural sources. However, occupational, medical and accidental exposures 
exist as well. Information on radiation injury to the placenta is scant and 
largely anecdotal. We tested the hypothesis that ionizing radiation infl uences 
trophoblast differentiation and gene expression.
Methods: Cultured term primary human trophoblasts (PHT) were exposed to 
ionizing radiation (10 Gy) in vitro using a time course of 24 h. For control we 
used BeWo cells, which maintain the ability to proliferate, and NCCIT cells, 
which are radiosensitive and derived from mixed germ cell tumor. We measured 
the effect of radiation on cell number, DNA content and protein content. We 
assessed the effect on cell differentiation by measuring hCG using EIA as well 
as RT-qPCR. We also analyzed changes in the expression of transcripts that 
characterize trophoblast injury.
Results: Ionizing radiation had no effect on PHT cell number, DNA, or protein 
content. In contrast, 24 h after exposure to ionizing radiation we observed a 68% 
reduction in hCG medium levels, which was confi rmed with RT-qPCR (p=0.03). 
The cellular level of the cell-cycle regulator p21 was signifi cantly increased 
as early as 4 h after irradiation (p=0.03). The injury-related transcript CTGF, 
the immediate early gene EGR1, NFkB, and TGFB1 were all up-regulated at 
24 h after irradiation (p<0.05 for each transcript). However, the expression of 
TRAIL and cyclin B was unchanged.
Discussion: High-dose ionizing radiation diminishes differentiation of PHT 
and alters the expression of cell injury-related transcripts, with no effect on 
cell viability. These changes may suggest selective approaches to attenuation 
of placental radiation injury.

T-184
In Vitro Migration and Invasion of Trophoblast-Like Cell Lines as 
Models for Placental Trophoblast Function. Joel D Larma, Ruth Li, Taryn L 
Summerfi eld, Douglas A Kniss. Obstetrics & Gynecology, Division of Maternal 
Fetal Medicine, Laboratory of Perinatal Research, The Ohio State University, 
Columbus, OH, USA.
OBJECTIVE & BACKGROUND:
This study examined migration and invasive capacity in BeWo, JEG-3, and 
JAR choriocarcinoma cell lines and in HTR-8/SVneo extravillous trophoblast-
like cells. Successful implantation and subsequent placentation requires the 
orchestrated adhesion, migration, and invasion through the decidua and 
myometrium to facilitate the formation of a low-resistance maternal-fetal 
circulation that is essential for a positive pregnancy outcome. Failure to 
do so can result in preeclampsia and fetal growth restriction. Frequently, 
choriocarcinoma cell lines are employed to study fundamental events in 
placental biology. Moreover, HTR-8/SVneo cells, isolated and immortalized 
from fi rst-trimester human placenta, are a well-accepted model to study 
extravillous trophoblast functions in vitro. To understand the migratory and 
invasive abilities of these cell types, modifi ed Boyden chamber assays were 
conducted using standard cell culture conditions.
METHODS:
BeWo, JEG-3 and JAR choriocarcinoma cell lines and HTR-8/SVneo cells 
were cultured under conventional 2-dimensional culture conditions and 
seeded into Boyden chambers for 24 hrs. Migration (i.e., movement of cells 
from upper to lower chambers in the absence of Matrigel) and invasion (i.e., 
movement of cells from upper to lower chambers in the presence of Matrigel) 
were evaluated across a 10% serum gradient. HT1080 fi brosarcoma cells were 
used as a positive reference standard.
RESULTS:
The BeWo cell line, a model for villous trophoblast migrated and invaded 
poorly into Matrigel towards the higher serum gradient. JEG-3 and JAR 
choriocarcinoma cell lines, frequently used as models for cytotrophoblasts, 
also migrated and invaded with poor effi ciency. In contrast, HTR-8/SVneo 
cells invaded through Matrigel with high effi ciency compared to the highly 
invasive HT1080 cells.
CONCLUSIONS:
The hierarchy of invasive abilities (i.e., HTR-8/SVneo>JEG-3, JAR>BeWo) 
supports the notion of increased invasion of trophoblast cells of extravillous 
lineages compared to cells of the villous lineages within the developing 
placenta.

T-185
The Effect of Moderate Maternal Nutrient Reduction (MNR) in the 
Pregnant Baboon on Placental VEGF and Its Receptor VEGF-R1. Lynn Y 
Xie, Cun Li, Thomas J McDonald, Peter W Nathanielsz. Center for Pregnancy 
and Newborn Research, Dept OB/GYN, The University of Texas Health Science 
Center at San Antonio, San Antonio, TX, USA.
We have previously shown that moderate MNR produces has little effect on 
placental growth and fi ne structure at 90 days gestation (0.5G) but marked 
effects by term (0.9G) when placental weight, villous volume and surface area, 
capillary surface area and the villous isomorphic coeffi cient are all decreased 
(Placenta 28 (2007) 783). To address underlying mechanism for the decrease 
in capillary surface area we have evaluated VEGF and VEGF-R1 at 0.5G 
and 0.9G.
METHODS: Adult female baboons were fed as ad lib controls (CTR) or 70% 
CTR global diet (MNR) from 0.16 to 0.9 G (CTR, n=7; MNR, n = 6; term 
∼ 184 d) with fetuses recovered at c-section. VEGF and VEGF-R1 protein 
expression was determined by immunohistochemistry with a primary antibodies 
VEGF-a (sc-152, Santa Cruz Biotechnology) and VEGF-R1(ab2350, Abcam 
Inc) and quantifi ed by image analysis (ImageJ, NIH) for density expressed 
as arbitrary density units (ADU) and fraction (area immunostained ÷ area of 
the fi eld x 100%). Analysis via Student’s t-test, α set at 0.05; data M ± SEM, 
CTR presented fi rst.
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RESULTS:

Fig 1.Placental VEGF immunoreactive density (arbitrary units) in baboons fed 
ad lib control (CTR n=7) or MNR; fed 70% CTR diet; n=6) from 0.16 to 0.9 
G A) VEGF in trophoblast (TB); B) VEGF in blood vessels; C) TB VEGF-R1. 
Data M ± SEM. *p < 0.05.
COMMENT: At 0.5G there were no differences between MNR and CTR 
for either antibody (data not shown). At 0.9G fraction and density (fracton 
not shown) of VEGF and VEGF-R1 were signifi cantly decreased in MNR 
placentas.

T-186
Term Human Placental Villous Syncytiotrophoblasts and Cytotrophoblasts 
Are Highly Interdigitated. Mark S Longtine, Baosheng Chen, DM Nelson. 
Ob/Gyn, Washington University School of Medicine, St. Louis, MO, USA.
Introduction: Term placental villi consist of a surface layer of multinucleated 
syncytiotrophoblast in contact with maternal blood, and a subjacent layer of 
mononucleated, cytotrophoblasts delimiting a villous core. Multiple stressors 
can injure the trophoblast layer and induce apoptosis. We use confocal 
laser scanning microscopy to investigate apoptosis in the two trophoblast 
phenotypes.
Hypothesis: Confocal microscopy enhances discrimination of syncytio- and 
cytotrophoblasts.
Methods: Villous tissues from term normal pregnancies were fi xed in formalin 
and, 5 micron paraffi n sections obtained. Primary human trophoblasts were 
cultured in 20% oxygen for 72 h, resulting in cell-cell fusion and 75-90% of 
the nuclei present in syncytia. Both sources of trophoblast were stained for 
E-cadherin to delimit cell borders, cleaved cytokeratin 18 (clCyt18) as a marker 
of apoptosis, and DRAQ5 to identify nuclei. Trophoblasts were observed 
using a Nikon C1 confocal laser scanning microscope at 600X, a minimum of 
1020x1020 X- and Y-pixel resolution, and >15, 0.3 micron-spaced Z-steps per 
image, with image optimization done prior to image acquisition.
Results: The depth of the syncytial layer on villi varied markedly, from ∼1 to 10 
microns. Cytotrophoblasts were commonly interdigitated deep into the syncytial 
layer. 8 to 10% of cytotrophoblast nuclei were at an equal distance from the 
villous surface as surrounding syncytial nuclei, with 30% (59/202) showing over 
50% overlap with the syncytial nuclei. Cultured cytotrophoblasts often could 
be found overlying, underlying, or embedded within, syncytiotrophoblasts. 
Many clCyt18 regions in villi and in cultured cells that appeared to be within 
localized regions of the syncytiotrophoblast layer on fi rst evaluation were 
actually apoptotic cytotrophoblasts, interdigitated in localized areas of the 
syncytium.
Discussion Villous trophoblast phenotypes are not organized as two distinct 
layers, and extreme care is required when categorizing apoptosis in the two 
phenotypes. Because trophoblasts are commonly attenuated and less than 
5 microns thick, confocal microscopy with thin (0.3 micron) sections and 
image optimization along with staining for a plasma-membrane marker, 
is recommended to distinguish apoptosis in localized cytoplasm of each 
trophoblast phenotype.
NIH HD 29190

T-187
Changes in Expression of Pro- and Anti-Angiogenic Isoforms of VEGFA 
in the Placenta and Maternal Organs during Pregnancy in Mice. Abhijeet 
Minhas,1,2,3 Shannon Bainbridge,1,2,3 Dawei Qu,3 Hoon-ki Sung,3 Andras Nagy,3 
S Lee Adamson.1,2,3 1Physiology, University of Toronto, Toronto; 2Obstetrics 
& Gynaecology, University of Toronto, Toronto; 3Samuel Lunenfeld Research 
Institute, Mount Sinai Hospital, Toronto.
Objective: Through alternative splicing VEGFA can act either as potent 
angiogenic or anti-angiogenic factors. Pro-angiogenic VEGFA120/164 
increases in maternal plasma in late gestation but its source and function are 
unknown. The recently discovered anti-angiogenic isoform, VEGFA165b, 

is expressed in the human placenta but its role in pregnancy is also poorly 
understood. Given the increase in vessel growth that occurs during pregnancy, 
we hypothesized that the expression of VEGFA120/164 would increase, and 
VEGFA165b would decrease, in the placenta and/or maternal organs during 
pregnancy.
Methods: Organ and plasma VEGFA120/164 and VEGFA165b proteins were 
measured by ELISA in ICR female mice before pregnancy and in maternal 
organs, decidua, and placenta at gestational ages E9.5 (umbilical blood fl ow 
begins), E13.5, and E17.5 (near term).
Results/Discussion: VEGFA120/164 protein in the ovary increased seven-fold 
by E13.5 and remained high at E17.5 consistent with a high level of ovarian 
angiogenesis in pregnancy. VEGFA120/164 did not change signifi cantly in 
the kidney, lung, and heart. In contrast, VEGFA120/164 decreased in the 
decidua by 23-fold and in the placenta by 13-fold between E9.5 and E13.5 
and remained low at E17.5 (p<0.0001). This is surprising because vascularity 
markedly increases in the placenta during this time. However, VEGF165b in 
the placenta decreased approximately two-fold by E13.5 and remained low 
at E17.5 (p=0.009) potentially promoting vascularity. A two-fold decrease in 
VEGF165b was also seen in the ovary, but expression in the kidney and lung 
did not signifi cantly change with gestation. VEGFA120/164 in maternal plasma 
increased signifi cantly by two-fold at E13.5 and remained high at E17.5. Plasma 
VEGF165b was undetectable.
Conclusion: Results suggest that the high levels of VEGFA120/164 in plasma 
in late gestation may be due to high expression of VEGFA120/164 in the ovary. 
Contrary to our expectations, VEGFA120/164 expression in the placenta and 
decidua decreased in late gestation so they are not likely to be the source. 
Decreased VEGF165b in the ovary and placenta at E13.5 may promote 
angiogenesis but continued angiogenesis to E17.5 appears to involve other 
angiogenic mechanisms.
Supported by CIHR MOP-93618.

T-188
Evidence that Placental Lesions Are More Frequent in Early-Onset Than 
in Late-Onset Preeclampsia. Giovanna Ogge,1 Tinnakorn Chaiworapongsa,1,2 
Juan Pedro Kusanovic,1,2 Lami Yeo,1,2 Chong Jai Kim,1,3 Sonia S Hassan,1,2 
Roberto Romero.1,2,4 1Perinatology Research Branch, NICHD/NIH/DHHS, 
Detroit, MI, USA; 2Dept Ob/Gyn, Wayne State Univ, Detroit, MI, USA; 3Dept 
of Pathology, Wayne State Univ, Detroit, MI, USA; 4Center for Molecular 
Medicine and Genetics, Wayne State Univ, Detroit, MI, USA.
Objective: Preeclampsia (PE) has been classifi ed into early- and late-onset 
disease. These phenotypes have been proposed to have different pathophysiology. 
However, the gestational age (GA) cut-offs used have varied. The objective was 
to determine the prevalence of lesions consistent with maternal underperfusion 
of the placenta in patients with PE for each GA range.
Study design: A nested case-control study was constructed based on a cohort of 
9175 patients. Cases were defi ned as those with PE and controls were pregnant 
women without hypertensive disorders in pregnancy. The frequency of maternal 
underperfusion of the placenta (according to criteria published in Placenta 
2005;26: 114) was compared between patients with PE (n=910) and controls 
(n=7397). Logistic regression was used for analysis (see explanatory variables 
below). Estimated relative risks (RR) were calculated from adjusted odds ratios 
(aOR) using the method of Zhang and Yu (JAMA 1998; 280:1690).
Results: The prevalence of lesions consistent with maternal underperfusion was 
15.9% in controls and 43.3% in PE (RR 2.7; 95% CI 2.4-3.1). The estimated RR 
of maternal underperfusion in PE was higher the lower the GA at delivery.
  Maternal underperfusion  
GA (weeks) n Controls n (%) PE n (%) Estimated RR
<25 102 21 (21) 2 (100) Not Available
25-26 80 17 (25) 9 (75) 3.1*
27-28 101 17 (22) 16 (70) 3.4*
29-30 161 28 (22) 24 (73) 3.2*
31-32 194 36 (25) 35 (73) 2.9*
33-34 468 74 (20) 52 (55) 3.1*
35-36 721 103 (18) 75 (47) 2.4*
37-38 1976 244 (14) 99 (35) 2.3*
39-40 3740 530 (15) 79 (34) 2.2*
41-42 764 109 (15) 3 (13) 0.9
RR is derived from OR adjusted for maternal BMI, parity and smoking; * P<0.001 

Early-onset PE, regardless of the defi nition (<32, 33, or 34 weeks) had a higher 
frequency and estimated RR of maternal underperfusion lesions than late-onset 
PE (p<0.001 for all).
Conclusions: The earlier the diagnosis/delivery in PE, the higher the frequency 
of placental lesions consistent with maternal underperfusion. Our data indicates 
that demonstrable placental involvement is different in early- and late-onset 
PE.
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T-189
Sonography and Magnetic Resonance Imaging in the Diagnosis of Placenta 
Accreta. Sara Consonni,1 Sara Ornaghi,1 Claudia Calienno,1 Francesca 
Moltrasio,2 Serena Cuttin,2 Patrizia Ceruti,1 Patrizia Vergani.1 1Obstetrics, 
University Bicocca; 2Pathology, University Bicocca, Milan, Italy.
OBJECTIVE
In literature a “two-stage” protocol performing Magnetic Resonance Imaging 
(MRI) only in case of sonography (US) suspicion is reported for prenatal 
diagnosis of placenta accreta.The aims of our study were: 1) to identify obstetric 
variables related to accretion and 2) to compare the accuracy of US and MRI 
in diagnosing accretion.
METHODS
We retrospectively reviewed 64 cases of complete placenta previa diagnosed 
by grey-scale and color-Doppler US from 02-2006 to 10-2010.According 
to a new protocol implemented at our Istitution,patients identifi ed from 01-
2009 performed also MRI in the III trimester,irrespective of US suspicion 
for accretion.The diagnosis of placenta accreta was confi rmed by histology.
ANOVA,CHI2 and Bayesian calculations were used for the analysis.
RESULTS
13 (20%) complete placenta previa resulted accreta at pathology. Prior uterine 
surgery was related to accretion.
Antenatal variables predictive for placental accretion. N(%) or M±SD.
Variables Accretion (n=13) No Accretion (n=51) P Value
Maternal age (years) 36.5 ± 5.36 34.9 ± 4.65 0.29
Myomas praevia 0 3 (5%) 1.00
Prior uterine surgery 11 (84%) 20 (39%) 0.01
Anterior placenta 9 (69%) 27 (52%) 0.35
Women with placenta accreta were more likely to have hysterectomy and heavy 
bleeding at cesarean delivery.
Variables related to placental accretion. N(%) or M±SD.
Variables Accretion (n=13) No Accretion (n=51) P Value
GA at delivery (weeks) 35.1 ± 3.32 36.2 ± 2.56 0.20
Blood loss at delivery (mL) 3053 ± 2523 926 ± 525 0.00
Severe hemorrhage (>1000 mL) 12 (92%) 14 (27%) 0.00
Cesarean section hysterectomy 11 (84%) 0 0.00
16/64 patients performed both US and MRI and 11 women had accretion.
US accurately predicted placenta accreta in 10 of 11 cases with accretion and 
correctly ruled it out in 3 of 5 cases (sensitivity 0.91,specifi city 0.60;positive 
LR 2.27, CI 95% 1.06-4.07).MRI had a specifi city as high as US (3/5 women) 
but a lower sensitivity (0.82, 9 /11 women) with a positive LR of 2.05 (CI 
95% 0.92-5.63).
CONCLUSIONS
In our series US showed a higher sensitivity than MRI for detecting placenta 
accreta.A wider study group is necessary to confi rm this result and to determine 
the actual accuracy of these diagnostic tests in complete placenta previa.

T-190
Predictors of Massive Blood Loss in Women with Placenta Accreta. Shai 
Pri-Paz,1 Patricia C Devine,1 Clarissa Bonanno,1 Karin M Fuchs,1 Sreedhar 
Gaddipati,1 Xuming Sun,2 Jason D Wright.2 1Obstetrics and Gynecology, 
Division of Maternal Fetal Medicine, Columbia University Medical Center, 
New York, NY, USA; 2Obstetrics and Gynecology, Division of Gynecologic 
Oncology, Columbia University Medical Center.
Objective
To identify predictors of massive blood loss (MBL) and large volume transfusion 
(LVT) for women with placenta accreta who underwent hysterectomy.
Study Design
A retrospective review of electronic medical records of women who underwent 
peripartum hysterectomy for pathologically confirmed placenta accreta 
(accreta, increta, percreta) from January 2000 to June 2010 was performed. 
Characteristics associated with MBL (estimated blood loss ≥ 5000 cc) and LVT 
(≥ 10 units packed red cells) were examined. Statistical analysis included χ2 
test and multivariable logistic regression models.
Results
A total of 69 patients were identifi ed. Accreta was suspected prenatally in 47 
(68.1%); 32 (46.4%) women had a planned delivery. The median blood loss 
was 3250 cc (range 1200 to 70000 cc) while a median of 7 units of packed 
red cells (PRBC) (range 0 to 89) were transfused. Ten patients (14.7%) had 
a blood loss of 10,000 cc or greater. A total of 14 (20.3%) subjects received 
20 or more units of PRBC at the time of surgery. There was no association 
between maternal age, gravidity, number of prior deliveries, number of prior 
cesarean deliveries, degree of placental invasion, or antenatal bleeding and 
MBL or LVT (p>0.05). Women with a diagnosis of placenta accreta suspected 
prenatally were more likely to have MBL (47.8% vs. 9.1%) (p=0.0002) and 
were more likely to require LVT (53.2% vs. 9.1%) (p<0.001) than those not 

diagnosed prenatally. Women treated between 2006 and 2010 were more likely 
to experience MBL compared to those treated between 2000 and 2005 (47.4% 
vs. 20%) (p=0.02) and to require LVT (50% vs. 25.8%) (p=0.04). Women 
with a placenta previa were more likely to require LVT (p=0.03). Despite the 
logistical benefi ts of scheduled delivery, there was no association between 
emergent delivery and MBL or LVT.
Conclusion
Prediction of MBL and LVT in women with placenta accreta is diffi cult. While 
more recent cases and those in which placenta accreta was suspected prenatally 
were more likely to experience heavy bleeding, these factors may refl ect more 
severe underlying placental pathology.

T-191
Placental Fibrocytes Lose Their Ability To Stimulate Angiogenesis in 
a Model of Chronic Hypoxia. Meghan Riddell,1 Bonnie Lowen,2 Larry 
Guilbert,2 Sandra Davidge.1,3 1Department of Physiology, University of Alberta, 
Canada; 2Department of Medical Microbiology and Immunology, University 
of Alberta, Canada; 3Department of Obstetrics and Gynecology, University 
of Alberta, Canada.
Introduction: The placenta is a highly vascularized organ and proper 
development of the vascular network is required for optimal transfer of 
oxygen and nutrient to the fetus. Microenvironmental conditions are known 
to be important in the control of angiogenesis; thus, the placental stroma and 
trophoblastic epithelium are likely to play a signifi cant role in villous vascular 
development. Intrauterine growth restriction (IUGR) is characterized by a small 
malfunctioning placenta and is associated with defi cient development of the 
villous vasculature. Relative chronic hypoxia in the villous core is associated 
with the development of IUGR and in turn is thought to be involved in the 
inadequate vascular development observed in this condition. We have recently 
identifi ed fi brocytes as novel villous placental cells of hematopoietic origin 
with characteristics of both macrophages and fi broblasts and that conditioned 
medium from placental fi brocytes stimulates villous placental endothelial cell 
(PVECS) tubule formation. Thus we hypothesize that hypoxia would decrease 
the ability of fi brocytes to support angiogenesis therefore elucidating a possible 
mechanism for the defi cient vascular development observed in IUGR.
Methods: Conditioned medium was made from purifi ed isolated fi brocytes 
from normal human term placentas cultured with basal endothelial growth 
medium (serum and growth factor supplement free) at both 8% O2 (normoxia) 
and 3% O2 (hypoxia). Tubule formation on Matrigel of PVECS was stimulated 
by fi brocyte-conditioned medium, complete endothelial growth medium and 
basal endothelial growth medium for 6 hours at 8 and 3% O2 (n=4). Duplicate 
wells of each experimental treatment were assessed for total endothelial cell 
tubule area.
Results: The ability of fi brocyte conditioned medium to stimulate PVECS 
tubule formation was reduced by ∼3 fold under hypoxia compared to normoxia. 
In contrast the capacity of PVECS to form tubules in complete endothelial 
growth medium and basal endothelial growth medium did not differ between 
8 and 3% O2.
Conclusions/Signifi cance: Fibrocytes have a decreased ability to support 
angiogenesis via soluble mediators under conditions of chronic hypoxia. This 
may constitute a mechanism contributing to the defi cient vascular development 
observed in IUGR.

T-192
Signaling Pathways Involved in Leptin-Mediated Human Trophoblast 
Invasion. Kristen K Rumer, Katherine M Morrison, Virginia D Winn. OB/
Gyn, University of Colorado, Denver, CO, USA.
Background: Leptin is elevated in the basal plate region of placentas from 
preeclamptic (PE) pregnancies. We have previously shown dose-dependent 
effects of leptin on the invasion of HTR8SVneo and second trimester primary 
human trophoblasts. Moderate leptin levels promoted invasion while high 
leptin levels blunted invasion, potentially linking excess leptin to trophoblast 
invasion defects in PE. To determine the signaling pathways involved in 
the dose-dependent invasive response, we evaluated leptin receptor (LepR) 
isoform levels, SOCS3 (suppressor of cytokine signaling) expression levels 
and phosphorylation of 37 signaling proteins in response to leptin treatment 
of HTR8SVneo cells.
Methods: HTR8SVneo immortalized human trophoblasts were plated on 
Matrigel-coated wells and allowed to adhere for one hour (modeling the 
invasion assay). Cells were then stimulated with 0, 80 or 320 ng/ml leptin for 
30 minutes. Cells were harvested in 1% SDS for immunoblot analysis or lysis 
buffer 6 for Phospho-Kinase Arrays (R&D). Protein loading was normalized 
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to actin for immunoblot analysis or to array positive controls. Data is reported 
as fold change (FCleptin ng/ml) compared to the 0 ng/ml leptin condition.
Results: No differences were found in the long/short LepR isoform levels. 
However, several known targets of leptin signaling showed a dose increase 
in phosphorylation, including signal transducer and activator of transcription 
(STAT) 3Y705 (FC80 1.4, FC320 2.3) and AMP-activated protein kinase (AMPK) 
α2T172 (FC80 1.2, FC320 1.3). SOCS3 expression also increased in a dose 
dependent manner (FC80 2.0, FC320 2.2). In contrast, other proteins had an 
increase in phosphorylation at 80 ng/ml with a decrease at 320 ng/ml: STAT1Y701 
(FC80 1.6, FC320 1.4), STAT4Y693 (FC80 1.7, FC320 1.4), p70 ribosomal S6 kinase 
(p70S6K)T421/424 (FC80 1.2, FC320 1.0,) and p70S6KT229 (FC80 1.6, FC320 1.4).
Conclusions: Leptin has many biologic actions and signals through a multitude 
of pathways. Our analysis showed that in HTR8SVneo trophoblasts STAT1/4 
and p70S6K have increased phosphorylation at 80ng/ml leptin, which is 
diminished at 320ng/ml. Thus, signaling through these proteins may explain 
the promotion of invasion at 80 ng/ml leptin which is lost at 320 ng/ml. Further 
investigation of these signaling pathways to understand the regulation of 
trophoblast invasion may lead to new insights into PE pathogenesis.

T-193
SATB Proteins: Chromatin/Transcriptional Regulators Impacting 
Trophoblast Stem Cell Homeostasis. Kazuo Asanoma, Lindsey N Kent, 
Damayanti Chakraborty, Kaiyu Kubota, Naveen Neradugomma, Michael 
J Soares, Mohammad AK Rumi. IRHRM/Department of Pathology and 
Laboratory Medicine, University of Kansas Medical Center, Kansas City, 
KS, USA.
The growth and development of the placenta are dependent upon expansion 
and lineage specifi c differentiation of trophoblast stem (TS) cells. Self-renewal 
of TS cells and multilineage differentiation are controlled by a network of 
transcriptional regulators. Chromatin reorganization, remodeling and epigenetic 
changes play the fundamental role in reprogramming gene expression during 
cell differentiation. Special AT-rich sequence binding protein 1 (SATB1) and 
SATB2 act as chromatin organizers as well as transcriptional regulators of tissue 
specifi c genes. The purpose of this investigation was to evaluate the role(s) of 
SATB proteins in the regulation of TS cells. Initially, SATB expression was 
assessed in developing embryos and placental tissues. Both SATB1 and SATB2 
were abundantly expressed in trophectoderm of preimplantation embryos 
and during early development of the rat placenta. Placental SATB expression 
declined as gestation progressed; coinciding with the disappearance of the 
placental TS cell population. Rcho-1 TS cells and rat TS cells were used as in 
vitro models to assess SATB function. SATB expression was elevated during 
the stem cell state and dramatically declined following induction of trophoblast 
differentiation. We next evaluated the biological roles of SATB proteins in 
‘loss-of-function’ and ‘gain-of-function’ TS cell models. Lentiviral expression 
vectors delivering shRNAs specifi c to Satb1 or Satb2 effectively inhibited of 
Satb1 and Satb2 mRNA and protein expression. Knockdown of either Satb1 or 
Satb2 inhibited the expression of the stem cell-associated genes (Eomes and Id2) 
and upregulated differentiation-associated genes (Tpbpa and Prl3d1). SATB 
defi cient TS cells also exhibited slower rates of proliferation when compared 
to control TS cells. Conversely, ectopic TS cell expression of Satb1 resulted 
in the upregulation of stem cell-associated genes and cell proliferation, while 
attenuating induction of differentiation-associated genes. Our results indicate 
that SATB proteins contribute to the regulation of TS cell self-renewal and 
trophoblast differentiation and thus represent potential contributors to the 
regulation of placental growth and development. (Supported by HD20676)

T-194
Over-Expression of NDRG1 Negatively Regulates Autophagy and 
Apoptosis Induced by Tunicamycin through AKT/S6 Pathway in JEG-3 
Cells. Lindsay Jihyun Seong, Hyun-Young Ji, Hye-Min Kwak, Kyung-Hee 
Kim, Hyo-Yeon Kim, Suk-Joo Choi, Soo-young Oh, Jong-Hwa Kim, Cheong-
Rae Roh. Department of Obstetrics and Gynecology, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul, Republic of Korea.
Objective: N-myc downstream-regulated gene 1 (NDRG1) modulates 
trophoblast response to hypoxia to promote cell survival. In this study, we 
investigated whether modulation of NDRG1 regulates autophagy and apoptosis 
induced by endoplasmic reticulum (ER) stress condition in JEG-3 cells.
Methods: We treated JEG-3 cells with tunicamycin to induce ER stress which 
was refl ected in increased phosphorylation of PRK (RNA-dependent protein 
kinase)-like ER kinase (p-PERK) and eukaryotic translation initiation factor-
2α (p-eIF2α). We also evaluated activity of mammalian target of rapamycin 
(mTOR) with phosphorylation of AKT (p-AKT) and S6 (p-S6). Autophagy 

was assessed by the level of LC3-II and apoptosis was assessed by activation 
of caspase-3 and -9 and the level of cytokeratin-18. To evaluate the role of 
NDRG1 in modulating autophagy and apoptosis under ER stress, we transfected 
JEG-3 cells with NDRG1 plasmid in order to up-regulate NDRG1. Western 
blot analysis was done to assess changes in object proteins.
Results: Tunicamycin increased the level of p-PERK, but not that of p-eIF2α 
in JEG-3 cells. Over-expression of NDRG1 signifi cantly attenuated elevation 
of p-PERK induced by tunicamycin and decreased the level of p-eIF2α. 
Tunicamycin signifi cantly increased the level of p-S6 and p-AKT. However, 
over-expression of NDRG1 attenuated tunicamycin-induced elevation of 
p-AKT and p-S6. Tunicamycin signifi cantly increased the level of LC3-II and 
activated caspase-3, but not caspase-9. Over-expression of NDRG1 signifi cantly 
attenuated tunicamycin-induced elevation of LC3-II and activation of caspase-3. 
Moreover, over-expression of NDRG1 hindered activaton of caspase-9 and 
decreased the level of cytokeratin-18.
Conclusion: ER stress by tunicamycin increased autophagy and apoptosis in 
JEG-3 cells in association with increased AKT/S6 signaling. However, over-
expression of NDRG1 negatively regulated tunicamycin-induced autophagy 
and apoptosis in parallel with attenuation of AKT/S6 signaling.

T-195
Adenosine Receptor A2B Plays a Role in Trophoblast Migration. Natasha 
Darashchonak, Akin Sarisin, Brunhild Koepsell, Frauke von Versen-Höynck. 
Department of Obstetrics and Gynecology, Hannover Medical School, 
Hannover, Germany.
Background: It is hypothesized that the pathophysiology of preeclampsia 
begins with shallow trophoblast invasion leading to placental hypoxia. Hypoxia 
is a potent stimulus for the release of adenosine. Women with preeclampsia 
show increased circulating concentrations of adenosine and placental expression 
of adenosine receptors is increased in preeclampsia. Objective: We are working 
on the hypothesis that adenosine is involved in placental development and 
tested the hypothesis that the adenosine receptor subtype A2B is involved in 
trophoblast migration. Methods: Human HTR-8/SVneo trophoblast cells were 
used to model cell proliferation and migration processes that are important for 
placental development in the presence or absence of adenosine receptor A2B 
agonist, antagonist or a combination of both under hypoxic (2% O2) or standard 
tissue culture conditions (21% O2). Western Blots were performed to investigate 
the role of the ERK pathway under these conditions. Statistical analyses were 
performed with Kruskal-Wallis and Wilcoxon-rank sum test or signed rank test. 
Probability values were considered signifi cant at p<0.05. Results: The ability 
of trophoblast cells to migrate was reduced and the remaining wound area was 
increased after adenosine receptor A2B stimulation compared to control at 
hypoxic (41.37 ± 4.7 vs. 24.8 ± 4.8; p<0.05, N=7) and standard (37,2 ± 7.7 vs. 
23.3 ± 4.0; p<0.05, N=7) conditions. No effect was observed on proliferation 
under the described conditions. Western Blot analysis showed decreased 
expression of pERK 1/2 (N=5) after A2B receptor activation. Conclusions: 
Our results suggest a role for adenosine receptor A2B in placental development 
and possibly in the pathophysiology of preeclampsia.

T-196
The Breast Cancer Incidence after Initial Publication of the WHI Results: 
The Colorectal Cancer Inconsistency. Gerard G Nahum,1 Harold Stanislaw,2 
James A Simon.3 1Women’s Health, Bayer HealthCare Pharmaceuticals; 
2Psychology, Cal. State U.; 3Ob-Gyn, George Washington U.
Objective: The WHI menopausal hormone therapy (HT) study found that 
estrogen+progestin (E+P) increased the risk of invasive breast cancer (IBC) 
[HR=1.24] and decreased the risk of colorectal cancer (CRC) [HR=0.63]. 
Thus, the decline in E+P HT use from 2002-03 should have decreased IBC 
and increased CRC rates. However, SEER 9 data suggest that both rates fell 
similarly from 2002-03. We sought to reconcile this contradiction.
Methods: We analyzed WHI data concerning the effect of E+P and estrogen-
only (E-only) on IBC and CRC risks. We also examined prescription data for 
HT sales, as well as SEER 9 IBC and CRC rates from 2001-03.
Results: There was no difference in the CRC rate for WHI E+P study placebo-
users vs E-only users vs E-only study placebo-users (p=.96). The annualized 
CRC risk was 0.15% for all menopausal women not using E+P, which was 
signifi cantly higher than for E+P users (0.10%, p=.005). We used these risks 
to predict CRC rate by year (Table), assuming that 30% of eligible menopausal 
women used HT in 2001.
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Year WHI Predicted CRC Rate SEER 9 Observed CRC Rate 
(women ≥50 yrs old)

2001 0.145% 0.153%
2002 0.147% 0.153%
2003 0.149% 0.144%
2002-03 change ↑ 2.8% ↓ 5.9%
From 2002-03, sales of E+P HT fell by 63%. Consequently, the WHI-predicted 
CRC rate rose to 0.149% (a 2.8% rise). But, the observed SEER 9 CRC rate 
fell from 0.153% to 0.144% (a 5.9% drop), which is comparable to the 6.7% 
fall in IBC rate from 2002-03.
Conclusion: The decreases in CRC and IBC rates in the SEER 9 data from 
2002-03 are in the same direction and of similar magnitude. This is despite the 
WHI results predicting that a decrease in E+P HT use should have produced 
opposing trends for the two cancers. Thus, the SEER 9 fi ndings are incompatible 
with the WHI results and imply that changes in E+P HT use are not primarily 
responsible for the 2002-03 change in cancer incidences. Other SEER 9 cancer 
rates also decreased from 2002-03–even without any link to HT use (eg, male 
breast cancer)–suggesting that a well-described “accounting change” in the 
handling of the SEER 9 data from 2002-03 is a far more plausible explanation 
for the change in cancer rates. Thus, reductions in HT use from 2002-03 cannot 
be invoked as the cause for the contemporaneous change in cancer rates; 
alternative explanations must be found.

T-197
Comparison of Myosin Regulatory Light Chain (RLC) Phosphorylation 
in Human Uterine Smooth Muscle Cells (HUSMCs) Derived from Fundal 
and Lower Segments of the Uterus. HN Aguilar,1 CN Tracey,1 DM Slater,3 
S Wood,4 BF Mitchell.1,2 1Physiology, University of Alberta, Edmonton, AB, 
Canada; 2Obstetrics and Gynecology, University of Alberta, Edmonton, AB, 
Canada; 3Physiology and Pharmacology, University of Calgary, Calgary, 
AB, Canada; 4Obstetrics and Gynecology, University of Calgary, Calgary, 
AB, Canada.
Introduction: At the end of gestation, HUSMCs must respond with forceful 
contractions in order to expel the infant from the uterine cavity. These 
contractions might be directed from the uterine fundus to the cervix. It is unclear 
whether myocytes from different regions of the uterine wall are biochemically 
distinct cell populations. Regardless of origin, myocyte shortening and tissue-
level force result from agonist-induced activation of RLC kinase (MLCK) and 
phosphorylation of RLC at S19 (pRLC), or at both S19 and T18 (ppRLC).
Hypothesis: Agonist-stimulation of myocytes derived from fundal (F) and lower 
uterine segments (LS) results in similar increases in pRLC and ppRLC.
Methods: Paired primary cultures of F and LS HUSMCs were prepared 
from biopsies taken from non-labouring pregnant women at cesarean section. 
Optimized and validated in-cell-western (ICW) assays measured oxytocin 
(OT) and endothelin-1 (ET-1) (10-10-10-7 M)-mediated enhancements in pRLC 
and ppRLC. The effects of MLCK and rho-kinase (ROK) inhibition were 
also evaluated using specifi c inhibitors (ML7 [25 µM], and G-H [1 µM], 
respectively).
Results: Stimulation of F and LS HUSMCs with OT and ET-1 caused 
concentration-dependent increases in pRLC (222 ± 8% and 223 ± 34%, 
respectively [n=4]) and ppRLC (154 ± 4% and 140 ± 4%, respectively [n=4]). 
ML7 suppressed OT and ET-1 induced pRLC and ppRLC in both F and LS 
groups (ppRLC data: F: [OT: 143 ± 10% to 92 ± 1%, ET-1: 150 ± 4% to 125 
± 4%], LS: [OT: 142 ± 14% to 81 ± 5%, ET-1: 117 ± 1% to 96 ± 8%]). G-H 
reduced only ppRLC stimulation in both groups (ppRLC data: F: [OT: 130 ± 
4% to 70 ± 1%, ET-1: 174 ± 11% to 98 ± 5%], LS: [OT: 121 ± 4% to 76 ± 6%, 
ET-1: 157 ± 29% to 92 ± 9%]). In these agonist-inhibitor experiments, n=2.
Conclusions: HUSMCs derived from both F and LS respond to physiological 
agonists with RLC phosphorylation at both T18 and S19. Preliminary data 
suggest that F and LS cells are similarly dependent on MLCK and ROK 
activities. These data suggest that in isolated cultures, myocytes from the LS 
refl ect qualitatively and quantitatively the F myocytes with respect to basal 
and agonist-induced phosphorylation of RLC.

T-198
Oxytocin (OT)-Induced Phosphorylation of Myosin Regulatory Light 
Chain (RLC) Phosphatase (MLCP) Is Associated with Phosphorylation of 
RLC in Human Uterine Smooth Muscle Cells (HUSMCs). HN Aguilar,1 CN 
Tracey,1 SCF Tsang,1 JM McGinnis,1 BF Mitchell.1,2 1Physiology, University 
of Alberta, Edmonton, AB, Canada; 2Obstetrics and Gynecology, University 
of Alberta, Edmonton, AB, Canada.
Introduction: RLC kinase (MLCK) is primarily responsible for phosphorylation 
of RLC at S19 to form pRLC. Agonist-induced inhibition of MLCP, alongside 
MLCK activation, is proposed to enhance pRLC concentrations. One 

mechanism for MLCP inhibition involves activation of rhoA and rho-kinase 
(ROK) by uterine stimulants such as OT.
Hypothesis: OT stimulation of uterine myocytes results in phosphorylation of 
MYPT1 or MBS85 associated with increased RLC phosphorylation.
Methods: Primary cultures of HUSMCs were prepared from biopsies taken 
from non-labouring pregnant women at cesarean section. In-cell-western (ICW) 
assays were performed to measure OT (10-14-10-6 M)-mediated enhancements in 
pRLC and diphospho- (T18, S19) RLC (ppRLC). Western blotting (WB) was 
used to measure phosphorylation of MYPT1 at T696 (p696) or T853 (p853), and 
MBS85 at T560 (p560) in experiments using OT (10-7 M), a ROK inhibitor (G-
H, 10-6 M), or a rhoA activator (Calp, 0.5 U/mL). In all experiments, n=4.
Results: ICW: Stimulation of HUSMCs with OT caused concentration-
dependent increases in pRLC and ppRLC to 237 ± 17% and 155 ± 9% of basal, 
respectively. WB: OT caused an increase in p853 and p560 (1.68 ± 0.53 and 1.48 
± 0.38 fold of control, respectively), but did not affect p696 (0.76 ± 0.26). Calp 
induced only p853 (2.62 ± 0.44) with no effect on p696 or p560 (1.04 ± 0.11 
and 1.26 ± 0.26, respectively). In resting myocytes, G-H causes a signifi cant 
reduction in p853 (0.11 ± 0.02) with smaller effects on p696 or p560 (0.78 ± 
0.07 and 0.72 ± 0.23, respectively). Data were analyzed by one factor ANOVA 
or Student’s T-test, and statistical signifi cance was set at p<0.05.
Conclusions: OT-stimulation of HUSMCs induces rapid increases in both 
pRLC and ppRLC associated with MBS85 (T560) and MYPT1 (T853, but 
not T696) phosphorylation. Stimulation of rhoA-ROK with Calp caused 
T853 MYPT1 phosphorylation only, suggesting a different OT-induced 
kinase upstream of MBS85. At rest, the major effect of ROK inhibition was a 
reduction in phosphorylation of T853 of MYPT1. These data suggest that T853 
of MYPT1 is the primary target of ROK in uterine myocytes. The development 
of pharmacological agents targeting ROK might be benefi cial for preventing 
premature uterine contractions.

T-199
The Effects of Transient Multiple Episodes of Hypoxia on Spontaneous Rat 
Uterine Contractility: Does Hypoxic Preconditioning Occur. Mohammed 
F Alotaibi, Susan Wray. Physiology, Institute of Translational Medicine, 
Liverpool University, Liverpool, United Kingdom.
Strong uterine contractions are required to safely deliver the foetus. It is 
known that the strength of these contractions is suffi cient to cause transient 
hypoxic episodes as uterine blood vessels are occluded, but uterine function 
is maintained. If however contractions became too powerful or prolonged, 
the resulting ischemia is suffi cient to cause fetal distress. In other tissue such 
as the myocardium, repeated short episodes of ischemia lead to protection of 
the heart from subsequent lethal ischemia, a phenomenon known as ischemic 
preconditioning. We have therefore begun an investigation to determine if 
this phenomenon operates in the uterus. Methods 2mm×10mm longitudinal 
uterine strips from pregnant and non pregnant rats were dissected and mounted 
in organ bath, bubbled with Hepes buffered, oxygenated physiological saline, 
for isometric force recording. The effect of repeated 5 min hypoxia was studied 
by replacing the O2 for N2, Paired control experiments were bubbled with O2 
throughout. Contractions were analyzed during and after each hypoxic episode. 
Results In stable, spontaneously active preparations, the effect of a single 
episode of hypoxia was to signifi cantly decrease or abolish contractions in both 
pregnant and non pregnant rats (n=12 and 6 respectively). In pregnant rats, 
there was a gradual increase in force during and after each hypoxic episode. 
By the 5th hypoxic episode the amplitude of contractions upon re-oxygenation 
was signifi cantly higher (141± 9% compared to 100% control) than that of the 
control period and was unchanged in time matched controls. The frequency of 
these contractions was decreased compared to control. There was also increased 
contractile activity during the hypoxic period. In contrast, in non pregnant 
rats hypoxic episodes always abolished contractions and although there was 
recovery with re-oxygenation, activity never exceeded that seen at the start 
of the experiments. Conclusion In this model we have demonstrated that 
transient, repeated hypoxic episodes signifi cantly increase the force amplitude 
produced by pregnant rat uterus. This suggests that hypoxic preconditioning 
may be present. In non pregnant rats, the phenomenon was not seen, suggesting 
that this could be part of a mechanism switched on in preparation for labour. 
Further work is on-going to examine if this response is also seen in term 
human myometrium.
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T-200
Arrestin3 Regulates Myometrial Cannabinoid Receptor 1 Responsiveness. 
Paul J Brighton, Justin C Konje, Jonathon M Willets. Reproductive Sciences 
Section, Dept. Cancer Studies & Molecular Medicine, University of Leicester, 
Leicester, United Kingdom.
Background: Endocannabinoids such as anandamide (AEA) play vital 
regulatory roles in reproduction. Many physiological actions of AEA are 
mediated through activation of specifi c G protein-coupled receptors (GPCR) 
termed cannabinoid receptors (CB)1 and 2, which are expressed in numerous 
reproductive tissues. CB1, but not CB2 receptors are expressed in myometrium, 
coupling to Gαi proteins to inhibit adenylate cyclase (AC) activity. Currently 
little is known regarding the regulation of CB1 receptor signaling in 
reproductive tissues, especially the human myometrium. Arrestin proteins 
are known to regulate many aspects of GPCR signaling including receptor 
responsiveness and therefore may regulate CB1 myometrial signaling.
Objective: To assess CB1 receptor responsiveness and the role that arrestins 
play in CB1 desensitization in primary myometrial cells.
Methods: AEA stimulated inhibition of AC activity assessed by 
measuring cyclic AMP levels to assess CB1 receptor responsiveness. 
To deplete arrestin expression cells were transfected with siRNAs 
against arrestin2 (5’-GGAGAUCUAUUACCAUGGAtt-3’), arrestin3 
(5’-CGAACAAGAUGACCAGGUAtt-3’), or a negative control siRNA using 
Nucleofection transfection techniques. Arrestin expression was assessed 48 h 
later by Western blotting.
Results: Cells were challenged with AEA (10µM) for varying pre-incubation 
time periods prior to addition of the AC-activator, forskolin (10µM, for 10 min), 
with vehicle pre-treated cells used as controls. With no pre-incubation period 
AEA inhibited forskolin-stimulated cAMP production by 80%. Similar levels 
of AC inhibition were observed with AEA pre-incubation periods of up to 10 
min. The effectiveness of AEA to inhibit AC activity gradually declined with 
increasing pre-incubation periods (>15 min) until no inhibition was observed 
at time periods above 45 min. Transfection with anti-arrestin2 or anti-arrestin3 
siRNA resulted in depletion of endogenous arrestin2 or arrestin3 expression 
(75±2%, n=4 and 83±2% n=4, respectively p<0.01 one-way ANOVA), whilst 
negative control siRNA had no affect. No loss of CB1 responsiveness was 
observed in the presence of arrestin3 siRNA, even after 1 h AEA pretreatment, 
whilst arrestin2 and negative control siRNA had no effect.
Conclusions: Our data suggest that endogenous arrestin3 plays a leading role 
in the regulation of CB1 signaling in human myometrial cells.

T-201
Characterization of the Human Myometrial Endocannabinoid System. 
Paul J Brighton, Justin C Konje, Jonathon M Willets. Reproductive Sciences 
Section, Dept. Cancer Studies & Molecular Medicine, University of Leicester, 
Leicester, United Kingdom.
Background: Accumulating evidence suggests that components of the 
endocannabinoid system (ECS), including endocannabinoid ligands, synthetic, 
e.g. N-acyl-phosphadityl ethanolamine-specifi c phospholipase D (NAPE-
PLD), and degradative enzymes e.g. fatty acid amide hydrolase (FAAH), two 
G-protein coupled cannabinoid receptors (CB1 and CB2) and the transient 
receptor potential vanilloid-type-1 (TRPV1) channel, are important in the 
regulation of successful reproduction. However at present the ECS has not 
been fully characterized in human myometrium.
Objective: To determine which components of the endocannabinoid system 
are present in the human myometrium.
Methods: Standard immunocytochemical, quantitative reverse transcription 
PCR (qRT-PCR), Western blotting and radioligand binding techniques were 
utilized.
Results: qRT-PCR data identifi ed that myometrial cells expressed mRNA 
transcripts for FAAH, NAPE-PLD, TRPV1 and CB1. Since mRNA levels are 
not always refl ective of protein expression levels, the presence of NAPE-PLD 
and FAAH proteins was confi rmed by immunoblotting of primary myometrial 
cells. Immunocytochemical studies confi rmed the presence NAPE-PLD and 
FAAH expression in myometrial biopsy samples. CB1 and CB2 receptor 
expression was determined by investigating the binding properties of the non-
selective cannabinoid receptor agonist [3H]CP55940 to cultured myometrial cell 
membranes. [3H]CP55940 binding was saturable, and the specifi c component 
(determined by inclusion of 100µM AEA), represented approximately 15% 
of the total binding observed at KD concentrations of [3H]CP55940. Bmax and 
pKD values were 51.4±2.5 fmol/mg/protein, and 9.5±0.1 (301pM), respectively 
(data means ± SEM for n=4). To determine the relative expression of CB1 
and CB2 receptors in membrane preparations saturable concentrations of 
[3H]CP55940 were displaced by agonists that selectively target either CB1 or 

CB2. Inclusion of the CB1 selective agonist arachidonyl-2-chloroethylamide 
completely displaced specifi c [3H]CP55940 binding, whilst CB2 agonists 
were ineffective.
Conclusions: Collectively, these data highlight, for the fi rst time the existence 
of many components of the endocannabinoid system in primary myometrial 
cells, which suggests that this tissue has the capacity to synthesize (via NAPE-
PLD activity, respond to (via CB1 and TRPV1), and degrade (via FAAH) 
endocannabinoids.

T-202
Bradykinin Activates Mitogen-Activated Protein Kinase Signaling in ULTR 
Human Myometrial Smooth-Muscle Cells. Paul J Brighton, Shashi Rana, Jon 
M Willets, Justin C Konje. Endocannabinoid Research Group, Reproductive 
Sciences Section, Dept of Cancer Studies and Molecular Medicine, University 
of Leicester, Leicester, United Kingdom.
Background: Bradykinin is a small circulating peptide with well documented 
effects in vasodilation. It is elevated in pathophysiological conditions such as 
infl ammation, trauma, burns, shock, and allergy yet its role in reproductive 
physiology is relatively unknown. This is remarkable considering that the 
bradykinin B2 receptor is expressed to varying degrees in most reproductive 
tissues, has a direct contractile effect on myometrial muscle layers, and is 
known to cause the release prostaglandins. Here we have sought to investigate 
bradykinin-mediated signaling in human myometrial ULTR smooth-muscle 
cells.
Objective: To examine the effects of bradykinin on intracellular Ca2+ ([Ca2+]
i) and mitogen-activated protein kinase (ERK1/2 and P38) signaling in ULTR 
cells.
Methods: ULTR cells were loaded with the Ca2+ sensitive dye fl uo-4 and 
challenged with bradykinin with changes in fl uorescence representing changes 
in [Ca2+]i. Western blotting was used to measure the phosphospecifi c (p) 
(and hence, activated) levels of pERK and pP38 in ULTR cells treated with 
bradykinin.
Results: Addition of bradykinin to fl uo-4-loaded ULTR cells evoked a robust 
(30% increase compared to basal levels) and rapid elevation of [Ca2+]i that 
subsequently declined to a sustained plateau phase (10-15% increase over 
basal). Concentration analysis revealed peak EC50 values of 9.5±0.3 (353pM) 
(mean ± SEM, n=3). Stimulation of ULTR cells with bradykinin caused a 
transient 2-fold elevation of pERK compared to basal levels that peaked at 3 
min and was absent by 5 min. Bradykinin also caused a 3-fold increase in pP38 
levels which, like pERK responses, peaked at 3 min but were more prolonged 
declining slowly over 25 minutes. Concentration analysis of peak responses 
revealed EC50 values of 9.1±0.6 (711pM) and -8.7±0.3 (2.2nM) (mean ± SEM, 
n=3) for pERK and pP38, respectively.
Conclusions: Bradykinin directly elevates [Ca2+]i in ULTR cells, and thus 
potentially causes myometrial contraction through this pathway. Furthermore, 
bradykinin stimulates mitogen activated protein kinase signaling pathways 
(pERK and pP38), which are reported to play a key role in the up-regulation 
of cyclooxygenase-2 expression, highlighting a potential role for bradykinin 
in the control of prostaglandin production and labor induction.

T-203
Arrestins 2 and 3 Regulate the Ca2+ Signals Generated by Angiotensin 
II in Human Smooth-Muscle ULTR Cells. Paul J Brighton, Jon M Willets, 
Justin C Konje. Endocannabinoid Research Group, Reproductive Sciences 
Section, Dept. Cancer Studies & Molecular Medicine, University of Leicester, 
Leicester, United Kingdom.
Background: Contractile signals within the myometrium are elicited through 
G-protein coupled receptors (GPCRs) that elevate intracellular Ca2+ ([Ca2+]i). 
During gestation it is vital that the myometrium remains quiescent to prevent 
unwanted contractions, and in normal pregnancy this is achieved despite high 
plasma levels of contractile ligands. The mechanisms involved that control these 
[Ca2+]i responses are poorly understood. Most GPCRs are tightly regulated by 
cellular proteins termed arrestin2 and 3, which negatively regulate their activity. 
In the present study we characterized the [Ca2+]i responses of angiotensin II 
(angII) receptors and investigated the role of arrestins in regulating this signal. 
AngII has well-documented vasopressor effects but also contracts the human 
myometrium. Since angII is present in plasma during pregnancy it is important 
to understand how the myometrium controls the signals it receives.
Objective: To characterise angII-stimulated Ca2+ signals in human myometrial 
ULTR cells and examine the role of arrestin proteins in regulating this 
signal.
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Methods: ULTR cells were loaded with the Ca2+ sensitive dye fl uo-4 and 
challenged with angII, with changes in fl uorescence representing changes in 
[Ca2+]i. siRNA techniques were employed to specifi cally deplete ULTR cells of 
either arrestin2 or 3 (or both) and the effects of their removal on [Ca2+]i signals 
was observed. The expression of arrestin2 or 3 following siRNA depletion was 
assessed by Western blotting.
Results: Addition of angII evoked a rapid elevation of [Ca2+]i that subsequently 
declined to basal levels within 120 sec. Peak EC50 values were 7.72±0.3 (54nM) 
(mean ± SEM, n=3). siRNA treatment reduced target arrestin expression by 
>75%, with no cross-reactivity. AngII-stimulated peak and plateau [Ca2+]
i responses were enhanced following depletion of either arrestin2 or 3. 
Knockdown of both arrestins further enhanced angII-stimulated peak and 
plateau [Ca2+]i responses.
Conclusions: Arrestin proteins regulate angII-mediated [Ca2+]i signals in ULTR 
cells. Since [Ca2+]i signals in smooth-muscle cells promote contraction, it is 
likely that arrestin proteins control the contractile responses of the myometrium 
to angII, which raises the possibility that arrestin proteins may play a role in 
preventing unwanted contractions seen during preterm labor.

T-204
Brain Natriuretic Peptide (BNP) Inhibits Human Myometrial Contractions 
by Activating the Natriuretic Peptide Clearance Receptor That in Turns 
Triggers the cAMP Pathway. Jorge A Carvajal, Ana M Delpiano, Mauricio 
A Cuello, Jose A Poblete. Obstetricia y Ginecología, Pontifi cia Universidad 
Católica de Chile, Santiago, RM, Chile.
Objective: We hypothesized that BNP may be a paracrine mediator of 
human myometrial quiescence. BNP activates natriuretic peptides receptors 
A (NPR-A), B (NPR-B), and clearance receptor (NPR-C). We have shown 
BNP does not inhibit contraction via NPR-A or B. We hypothesized BNP 
inhibits myometrial contractions by NPR-C activation. We also postulate that 
in myometrium, NPR-C activates adenylate cyclase (AC) increasing cAMP 
content, contributing to BNP/NPR-C inhibition of myometrial contraction. Here 
we measure changes on myometrial contractions and cAMP content induced 
by activators and inhibitors of NPR-C.
Methods: Myometrial samples were obtained during preterm cesarean delivery 
before labor (32-34 weeks). Myometrial strips were prepared in organ baths for 
isometric tension measurement (n=10). Contractions were induced by oxytocin 
(10-8 M), either in the presence or absence of BNP (10-7M), cANP (10-7M, 
specifi c agonist of NPR-C), AP-811 (inhibitor of NPR-C) or anantin (10-6M, 
inhibitor of NPR-A). On each strip, in duplicate, the area under the curve of 
one contraction was measured on basal - treated (drugs) - basal conditions. Both 
basal contractions were averaged and the area under the curve of the treated 
contraction expressed as a percentage of basal. cAMP was measured (by RIA) 
in myometrial samples (n=10) under basal condition and after the stimulus of 
BNP (10-7M), cANP (10-7M), AP-811 or anantin (10-6M).
Results: Both BNP and cANP signifi cantly inhibited myometrial contraction 
(40% inhibition; p<0.01 vs. control) and increased cAMP myometrial content 
(45% increase; p<0.01 vs. control). AP-811, but not anatin, blocked inhibition 
of contraction and cAMP production induced by BNP and cANP.
Conclusion: BNP inhibited myometrial contractions by activation of NPR-C. 
It has been shown that NPR-C is coupled to trimeric G proteins (TGP); in most 
cell types this TGP have αi subunit, thus activation of NPR-C inhibits adenylate 
cyclase (AC). Here we have shown that activation of NPR-C increases cAMP 
suggesting, in preterm human myometrium, the TGP coupled to NPR-C have 
αs subunit (stimulates AC). We suggest BNP/NPR-C pathway may inhibit 
myometrial contractions by the cAMP/PKA pathway. We conclude the role of 
BNP in the maintenance of myometrial quiescence may be, at least partially, 
mediated by the cAMP pathway (Fondecyt 1090616).

T-205
Relaxant Effect of Statins on Human Myometrial Contraction In Vitro. 
Boonsri Chanrachakul, Apilada Ojaroen, Khetsopon Srikhajon, Domerudee 
Preechapornprasert, Patama Promsonthi. Obstetrics and Gynecology, 
Ramathibodi Hospital, Mahidol University, Bangkok, Thailand.
Objective: Statins, the HMG-CoA reductase inhibitors, have been shown to 
have relaxant effect on isolated rat aortic rings. The aim of this study was to 
examine the effect of statins on pregnant human oxytocin-induced myometrial 
contractility.
Methods: Myometrial biopsies were taken from low-risk term pregnant 
women undergoing elective cesarean section. Isometric tension recordings 
were performed under physiologic conditions on isolated myometrial strips. 
Cumulative effects of simvastatin, atorvastatin and rosuvastatin (10-9 to 10-4 

mol/l) on oxytocin-induced myometrial contractility were evaluated(n=15 
each). Simultaneous controls were also performed in all experiments.
Results: Simvastatin, atorvastatin and rosuvastatin exerted a concentration-
dependent relaxant effect on myometrial contractions.Simvastatin achieved 
highest mean maximal inhibition, followed by atorvastatin and rosuvastatin, 
respectively.
Conclusion: Simvastatin, atorvastatin and rosuvastatin demonstrated potent 
relaxant effect on oxytocin-induced myometrial contraction. Our ongoing 
research are investigating the underlying mechanims. These fi ndings suggested 
that statins may have implication as tocolytic agents in near future.

T-206
Misoprostol Potentiates Spontaneous Uterine Contractility In Vitro. 
Giuseppe Chiossi, Maged Costantine, Egle Bytautiene, Ancizar Betancourt, 
Gary DV Hankins, George R Saade, Monica Longo. Dept. of Obstetrics & 
Gynecology, The University of Texas Medical Branch, Galveston, TX, USA.
Objective: When compared to mechanical methods, prostaglandin E2 (PGE2) 
and misoprostol (PGE1) promote cervical ripening, but also increase uterine 
contractility, theoretically increasing the chance of uterine rupture. Our aim was 
to investigate the effect of PGE1 and PGE2 on in vitro uterine contractility.
Study Design: Myometrial biopsies were obtained from the lower uterine 
segment of 13 term non laboring women at the time of scheduled repeat cesarean 
section. Tissue strips were suspended in organ chambers for isometric tension 
recording. After equilibration, responses to cumulative concentrations of PGE1 
and PGE2 (10-10M to 10-5M) were obtained. Solvent time-controls were also run 
in parallel. Area under the contraction curve over 25 minutes was calculated at 
baseline, and after addition of each concentration. One way ANOVA with Tukey 
posthoc test was used for statistical analysis (signifi cance: p < 0.005).
Results: Misoprostol significantly increased spontaneous myometrial 
contractility at the maximal dose, whereas PGE2 had no effect on spontaneous 
uterine contractions at any concentration (fi gure).

Conclusions: Misoprostol, but not PGE2, signifi cantly potentiates spontaneous 
myometrial contractility in isolated uterine tissue from term non laboring 
women. This is consistent with the higher rates of uterine rupture associated 
with misoprostol use. When uterine rupture may be a concern, cervical ripening 
with PGE2 may be preferable to PGE1.

T-207
Effect of Prolonged Androstenedione on Contractility in Human Pregnant 
Myometrium. Yolande Cordeaux, Mark Tattersall, D Stephen Charnock-Jones, 
Gordon CS Smith. Department of Obstetrics & Gynaecology, University of 
Cambridge, Cambridge, United Kingdom.
Background: The role of progesterone in maintaining uterine quiescence 
throughout pregnancy is well established, whilst estrogen is recognized as a 
positive regulator of uterine contractility at term. The role of androgens is less 
well known, although the steroid androstenedione has been shown to increase 
uterine contractility in primates in vivo (Mecenas et al. 1996). We sought to 
determine whether androstenedione affects the contractility of pregnant human 
myometrium in vitro, and the dependence of any effect on stretch.
Methods: Myometrial explants obtained at elective Caesarean section were 
maintained in culture, under either 0.6g or 2.4g tension, for 24hrs in the presence 
or absence of androstenedione (100nM). Strips were then transferred to an 
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organ bath, placed under 2g tension and the responses to potassium chloride 
(50mM) or oxytocin (up to 100nM) expressed as the ratios of their wet weight 
(units = g.tension per gram), summarized as the mean (SEM) and compared 
using Student’s paired t test.
Results: 24hr stretch increased the maximum response to both potassium (0.6g 
weight = 42 (14); 2.4g weight = 68 (30), n=10, P<0.01) and oxytocin (0.6g 
weight = 58 (15); 2.4g weight = 95 (40), n=10, P<0.01). In strips with a 0.6g 
weight, incubation in androstenedione for 24hr had no signifi cant effect on the 
maximum response to potassium (vehicle = 42 (14); andro = 50 (25), n=10, 
P=0.17) or oxytocin (vehicle = 58 (15); andro = 67 (25), n=10, P=0.21). In 
strips with a 2.4g weight, incubation in androstenedione for 24hr signifi cantly 
increased the maximum response to potassium (vehicle = 68 (30); andro = 
89 (37), n=10, P<0.001) and oxytocin (vehicle = 95 (40); andro= 120.0 (50), 
n=10, P=0.001). The potency of oxytocin was unaffected by either stretch or 
steroid (P=0.68, one way ANOVA, n=5). Acute androstenedione (1µM) had 
no signifi cant effect on spontaneous contractions in myometrium, relative 
to vehicle (spontaneous activity was 84 (10)% and 86 (6)% of basal activity 
for vehicle and androstenedione respectively, P=0.46, Student’s paired t-test, 
n=4).
Conclusions: 1) 24hr stretch increases human myometrial contractility in vitro. 
2) 24hr exposure to androstenedione signifi cantly increases the contractility of 
human myometrium in the presence of stretch.

T-208
The Reliability of Estimates of Sensitivity and Maximal Response of 
Human Myometrium In Vitro to Excitatory Agonists Using Two Different 
Indices of Contractility. Denis J Crankshaw,1,2 Yvonne M O’Brien,1 John J 
Morrison.1 1Obstetrics & Gynaecology, National University of Ireland Galway, 
Galway, Ireland; 2Obstetrics & Gynecology, McMaster University, Hamilton, 
ON, Canada.
BACKGROUND: Changes in the sensitivity and/or maximum response of the 
uterus to excitatory agonists are suggested to occur at parturition and may also 
be responsible for dysfunctional labor in pathological states. However, in vitro 
experiments have not consistently demonstrated such changes.
OBJECTIVE: To examine the reliability of pEC50 values and maximum 
responses of human myometrium in vitro to three excitatory agonists using 
two different indices of contractility.
METHODS: Myometrial biopsies (n = 9) were obtained at elective cesarean 
section and strips mounted for isometric recording. After equilibration and 3 
consecutive KCl challenges strips were exposed to cumulatively increasing 
concentrations of oxytocin, U46619 or phenylephrine. Mean contractile force 
(MCF) and maximal amplitude (MAMP) of contractions were determined 
simultaneously and each index was expressed as a percentage of that measured 
from the third KCl challenge. Both pEC50 and maximal response values were 
determined for each index.
RESULTS: Across donors the mean pEC50 values determined using MCF 
were different by paired t-test (P<0.05) from those determined using MAMP 
for all agonists (Table1).
Table 1
 MCF  MAMP  
 pEC50 Max pEC50 Max
Oxytocin 9.4 ± 0.4 48 ± 8 10.0 ± 0.4 163 ± 12
U46619 8.9 ± 0.5 46 ± 13 9.1 ± 0.5 181 ± 15
Phenylephrine 6.3 ± 0.2 37 ± 4 6.8 ± 0.3 132 ± 10
Means ± s.e., n=9

The % coeffi cient of variation (CV) of pEC50 and maximal values between 
donors and within strips from the same donor are given in Table 2 for oxytocin. 
CV values were similar for the same parameters with the other two agonists.
Table 2
 MCF  MAMP  
 pEC50 Max pEC50 Max
Between donors 10 48 12 23
Within donors 7 ± 2 27 ± 5 5 ± 1 12 ± 3
Values from within donors are means ± s.e., n=6

CONCLUSION: Estimates of the sensitivity of the human pregnant 
myometrium to excitatory agonists in vitro are dependent upon the index 
of contractility used. For all parameters inter donor variation is greater than 
intra donor variation. Regardless of the index used, pEC50 values are reliable 
because they are replicated well within strips from the same donor. However, 
when MCF is used as the index maximal response values are not replicated 
well and comparisons across donors may be unreliable.

T-209
Decidual Leukocytes from Women in Labor Secrete Mediators That Induce 
Myometrial Contraction. Guadalupe Estrada-Gutierrez,1 Nardhy Gomez-
Lopez,2 Felipe Vadillo-Ortega.3 1Infectology Department, Instituto Nacional 
de Perinatologia IER, Mexico City, Mexico; 2Departments of Obstetrics and 
Gynecology, Pediatrics and Physiology, University of Alberta, Edmonton, 
AB, Canada; 3Department of Experimental Medicine, School of Medicine, 
Universidad Nacional Autonoma de Mexico, Mexico City, Mexico.
The role of decidual leukocytes during human labor has not been completely 
elucidated. The aim of this work was to evaluate the participation of decidual 
leukocytes in the myometrial contractions during human labor. Decidua from 
term unlabored (n=5) and labored (n=5) pregnancies was scraped off the fetal 
membranes and digested using collagenase. Decidual leukocytes were separated 
by positive selection using magnetic cell sorting, and cultured overnight in 
serum-free Krebs-Henseleit solution. Concentrations of PGE2 and PGF2α were 
measured in conditioned media. Myometrial biopsies from women undergoing 
elective (nonlabor) cesarean section at term (n=5) were taken from the midline 
of the upper edge of the lower segment incision and were placed immediately 
in cold physiological salt solution. Within 12h after collection, myometrial 
strips were mounted in a temperature controlled (37°C) organ bath containing 
10 ml of Krebs-Henseleit solution (gassed continuously with 95% O2 in 5% 
CO2 to maintain pH 7.4), under optimum resting force (1 g tension). After a 
stabilization period (1h), the direct effect of leukocyte-free conditioned media 
on the contractile activity of myometrial tissue was recorded isometrically 
using transducers connected to a polygraph. Data were acquired and analyzed 
by using the PolyView 2.1 software. More potent myometrial contractions 
were observed in tissues incubated with conditioned media of decidual 
leukocytes from laboring women vs non-laboring, with increased frequency 
(p<0.002) and amplitude (p<0.05). The contractile effect observed was dose-
dependent and was stable for more than 5h. The myometrial spontaneous 
activity was recovered after conditioned media were washed out from the 
tissue. Concentrations of both PGE2 (p<0.02) and PGF2α (p<0.001) were 
signifi cantly higher in conditioned media of decidual leukocytes from laboring 
women vs non-laboring. These fi ndings suggest that decidual leukocytes may 
have a functional role on human myometrial contractility during labor, mediated 
probably by the production of PGE2 and PGF2α.

T-210
Effect of Parity on Synchronization of Uterine Electrophysiological 
Activity. Rathinaswamy B Govindan,1 Pam Murphy,1 Eric R Siegel,2 Hari 
Eswaran,1 Curtis L Lowery.1 1OB/GYN, UAMS, AR, USA; 2Biostatistics, 
UAMS, AR, USA.
Objective: To analyze uterine magnetomyographic (MMG) signals recorded 
serially over time to determine if electrophysiological changes occur in signal 
characteristics of the uterus as it nears onset of active labor.
Methods: Using a 151 sensor array system spread across the maternal abdomen, 
we serially recorded MMG signals from 32 pregnant women between the 
gestational ages of 36 and 40 weeks. Each subject participated in three or more 
study sessions scheduled at least one day apart. There were equal numbers of 
nulliparous and non-nulliparous women. Data was collected for a period of 20 
minutes and band-pass-fi ltered between 0.35 and 0.8 Hz. MMG signals from 
all 151 sensors were divided into disjoint time windows of 10 seconds. To 
assess the degree of correlation between sensors, we computed the correlation 
coeffi cient of the MMG signals, which resulted in a symmetric matrix for each 
time window. The average of the synchronization indexes was computed over 
all the time windows. These results were further analyzed using mixed-models: 
Beta regression with Parity as the between-subjects variable and Day (the 
number of days before active-labor) as the within-subjects variable.
Results: Figure 1 shows the results for the two groups withthe slope ± standard 
error of the linear trend in units per day. As labor approached, MMG signals 
recorded from nulliparous women showed a gradual and non-signifi cant 
increase in synchrony (0.0046±0.0057 units/day; P=0.33), while those of 
non-nulliparous women showed a fi ve-fold stronger increase in synchrony 
(0.0243±0.0074 units/day; P=0.0014). Moreover, the difference in slopes 
between the two groups was statistically signifi cant, with value ± standard 
error of 0.0197±0.0094 units/day (P=0.038).
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Conclusion: This longitudinal study shows that parity has an effect on the 
synchrony as the uterus approaches active labor. The non-nulliparous women 
initially lag behind and then show a steep increase in synchrony as they progress 
towards active labor. In the future studies we plan to explore differences between 
these two groups in the women experiencing preterm labor.

T-211
Expression of Uterine Oxytocin Receptor mRNA Increases with Maternal 
Obesity. Matthew J Garabedian, Wendy F Hansen, Mark A Manning, Lauren 
A McCord, Thomas E Curry, Jr. Department of Obstetrics & Gyneocology, 
University of Kentucky, Lexington, KY, USA.
Background: Obesity is associated with dysfunctional labor with a consequent 
increase in labor augmentation and cesarean delivery (CD). We propose that 
obesity leads to derangements of the normal uterine architecture and hormonal 
responsiveness. We hypothesized that expression of oxytocin receptors (OTR) 
and connexin-43 (CX43) was directly correlated to a parturient’s body mass 
index (BMI).
Methods: Women presenting for scheduled CD at term gestation were eligible 
for participation. Exclusion criteria included labor, multifetal gestation, and a 
non-English primary language. Demographic, obstetric, and birth outcome data 
were collected. At the time of CD, a 30 mm x 5 mm full-thickness myometrial 
biopsy was obtained from the hysterotomy site. Expression of OTR and CX43 
mRNA was determined by quantitative RT-PCR. Statistical analyses included 
Fisher’s exact test, Spearman’s correlations, and linear regression.
Results: 20 specimens were obtained: 13 from women undergoing repeat CD 
and 7 from women undergoing primary CD. Obese women did not differ from 
non-obese women with respect to race/ethnicity, gestational age, history of 
prior CD, or prior failed labor (Fisher’s exact p > 0.05). In bivariate analysis, 
OTR mRNA expression was associated with pre-pregnancy BMI (ρ = 0.83, 
p = 0.04) and BMI at delivery (ρ = 0.75, p = 0.05). In linear regression, after 
controlling for gestational age, OTR expression correlated with BMI at delivery 
(p = 0.004) among women undergoing primary CD (Figure). In contrast, CX43 
expression was not correlated with BMI.

Conclusions: Increasing BMI was associated with increasing levels of OTR 
prior to the onset of labor at term in women undergoing primary CD. An 
association between CX43 and BMI was not observed. Dysfunctional labor 

in obese women may be related to a relative defi ciency of oxytocin signaling 
pathway in obese parturients. This increase may refl ect an upregulation of 
receptors in obese parturients. The present fi ndings provide a foundation for 
better understanding the complexities of labor management among obese 
women.

T-212
Reduced Expression of Insulin Receptors Beta Subunit (IRSβ) in the 
Myometrium of Diabetic Women – Impact on Contractility. Amanda M 
Heath,1 Saeed Alqahtni,1 Feroza Dawood,2 Susan Wray.1 1Physiology, University 
of Liverpool, United Kingdom; 2Reproductive & Developmental Medicine, 
University of Liverpool, United Kingdom.
Worldwide,a signifi cant number of diabetic pregnancies end up in caesarean 
sections.We have previously demonstrated that insulin can affect rat myometrial 
contractility but the mechanism and effects on human tissue remains relatively 
unknown.We have therefore investigated the effects of insulin on human 
myometrial contractility, and alterations in the expression of IRSβ in the 
myometrium between diabetic and non diabetic women. Methods The effect of 
insulin(7pM-700nM)on spontaneous and oxytocin(1nM)stimulated contractility 
in myometrial strips from term diabetic and non diabetic women(with full 
consent)were examined.In some experiments intracellular Ca signals were 
simultaneously measured. Immunohistochemistry was used to examine the 
expression of IRSβ, and quantifi ed by colourbased thresholding analysis. 
Results Insulin causes a dose dependent decrease in myometrial contractility 
in both diabetic and non diabetic women, which was mirrored in the underlying 
calcium transients. In non diabetics the decrease was signifi cant(p=<0.05)
at concentrations of 70pM-700nM,whereas in diabetics the decrease was 
only signifi cant at the higher concentrations of 70nM-700nM. At the highest 
concentration of insulin the decrease in force in non diabetics was signifi cantly 
greater than diabetics(21.7±10.7% n=10, 42.2±9.8% n=15 respectively)relative 
to control period (100%).In the presence of oxytocin,addition of insulin 
also caused signifi cant decreases in the force of myometrial contractility 
in non diabetics, however the decreases in diabetics were not signifi cant. 
Immunohistochemistry results showed a signifi cant reduction(p=<0.01)in the 
amount of IRSβ expressed in the myometrium of diabetic women compared 
to non diabetics(13.9±1.6% n=8, 21.4±1.8% n=8 respectively) Conclusions 
The inhibitory effect of insulin on myometrial contractility was reduced 
in diabetics compared to non diabetics.This may be due to the signifi cant 
decreased expression of IRSβ in the myometrium from diabetics compared 
to non diabetics, which we found.Ongoing investigations involve examining 
the expression of IRSα subunit and further quantifi cation by western blotting 
along with elucidating the contractile steps affected by insulin.The reduction 
in calcium transients associated with insulin exposure suggests insulin may 
affect calcium signalling pathways of the myometrium.

T-213
Identifi cation of Gestationally Regulated Estrogen Receptor α Variants in 
the Pregnant Uterus. Robert C Moore, Kristina Katchulis, Steve N Caritis, 
Jennifer C Condon, Pancharatnam Jeyasuria. Ob/Gyn and Reproductive 
Sciencess., University of Pittsburgh.
In this study we have identifi ed alternatively spliced ERα transcripts that give 
rise to ERα51 and ERα46 protein variants in the pregnant human and mouse 
uterus. Due to their abundance and gestationally regulated expression pattern 
we propose that the truncated variants may play a critical role in governing 
uterine ERα66 action during pregnancy. Previous studies have identifi ed both 
ERα46 and ERα51 as potential modifi ers of estrogen and ERα66 action.
Utilizing human myometrial tissues isolated from term and pre-term non-
laboring patients, a hTERT myometrial cell line and a gestational series of 
pregnant mouse uteri we identifi ed by western blot analysis two alternate ERα 
isoforms, ERα46 and ERα51. To validate the presence of the ERα protein 
variants we undertook RNase protection assay (RPA) and RTPCR analysis 
on the same tissues. RTPCR was performed to determine the exon usage in 
the uterine cells by utilizing primers that span all the 8 exons. Sequencing of 
the PCR products revealed a common splice variant in the ERα mRNA in 
which exon 7 was absent giving rise to the truncated 51 kDa ER protein (∆7 
isoform). RTPCR analysis utilizing primers spanning the known 5’ untranslated 
regions and exon 8 was performed and PCR products from this analysis were 
sequenced. Sequence data revealed both the full length ER mRNA and a splice 
variant where exon 1 is skipped and an alternate start site in exon 2 is utilized 
giving rise to the truncated 46 kDa ER protein ERα46. RPA confi rmed that 
the ERα51 isoform was as abundant as the mRNA that gives rise to the full 
length 66 kDa ER protein, ERα66.

Thursday
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In human myometrial tissues, ERα46 is present in the nucleus whereas ERα51 
is found both in the nucleus and cytoplasm while the classical ERα66 is 
restricted to the cytoplasmic fraction in pregnancy. In both human and mouse 
uterine tissues we observe elevated levels of the truncated ER isoforms at 
earlier gestational time points. These isoforms diminish as term approaches. 
We hypothesize that the truncated forms of ER may inhibit ERα66 action 
earlier in gestation but as term approaches and their levels decline, this may 
allow increased uterine ERα66 action and the onset of labor.

T-215
Effects of Dried Shiitake Mushrooms (Lentinula edodes) on Isolated 
Myometrium from Non-Pregnant Rats. Piyathida Kusolrat,1 Atthayana 
Suwannachat,1 Catthareeya Thanamool,1 Wanwisa Lijuan,1 Apaporn 
Leemanan,1 Pakanit Kupittayanant,2 Sajeera Kupittayanant.1 1School of 
Physiology, Suranaree University of Technology, Muang, Nakhon Ratchasima, 
Thailand; 2School of Animal Production Technology, Suranaree University of 
Technology, Muang, Nakhon Ratchasima, Thailand.
The Shiitake (Lentinula edodes) is an edible mushroom native to East Asia. 
It is a feature of many Asian cuisines. In the East, the shiitake mushroom has 
long been considered a delicacy as well as a medicinal mushroom. Today, the 
effects of Shiitake mushrooms on uterine smooth muscles in laboratory animals 
are unclear and have never been studied. The aim of the study was, therefore, 
to investigate their effects and the underlying mechanisms.
Dried Shiitake mushrooms were methanolic extracted. Non-pregnant rats were 
humanely killed by asphyxiation with CO2, and longitudinal myometrial strips 
were isolated. Isometric force was measured and the effects of Shiitake studied. 
We particularly examined the effects of Shiitake mushrooms on spontaneous, 
high-K-depolarization-induced and oxytocin-induced contraction.
Shiitake mushrooms reduced uterine force, irrespective of how it was produced. 
The reduction of spontaneous force was partially reversed by the Ca channel 
agonist, Bay K 8644. However, Shiitake mushrooms could not abolish force 
induced either by oxytocin in the absence of extracellular calcium or when 
oxytocin was added under depolarised conditions.
This suggests that Shiitake mushrooms have relaxant effects on the uterus and 
that the inhibitory effect of Shiitake mushrooms is due, at least in part, to the 
inhibition of L-type Ca channels.

T-216
Effects of Shatawari (Asparagus racemosus) on Isolated Myometrium 
from Non-Pregnant and Pregnant Rats. Atthayana Suwannachat,1 Wanwisa 
Lijuan,1 Catthareeya Thanamool,1 Apaporn Leemanan,1 Piyathida Kusolrat,1 
Pakanit Kupittayanant,2 Sajeera Kupittayanant.1 1School of Physiology, 
Suranaree University of Technology, Muang, Nakhon Ratchasima, Thailand; 
2School of Animal Production Technology, Suranaree University of Technology, 
Muang, Nakhon Ratchasima, Thailand.
Shatavari (Asparagus racemosus) has been known for centuries for its 
therapeutic value in treating female reproductive disorders. Animal studies have 
been conducted to affi rm Shatavari’s reputation as a tocolytic agent. However, 
the mechanism of its action has never been clarifi ed. The aim of the study was, 
therefore, to investigate the mechanism whereby Shatavari exerts its effects.
Shatavari was ethanolic extracted. Non pregnant and pregnant (20 days) rats 
were humanely killed by asphyxiation with CO2, and longitudinal uterine 
smooth muscles were isolated. Isometric force was measured and the effects 
of Shatavari studied. We particularly examined the effects of Shatavari on 
spontaneous, high-K-depolarization-induced and oxytocin-induced contraction 
in non-pregnant and pregnant rats.
Shatavari reduced and then abolished uterine force, irrespective of how it was 
produced; this was the case for both non-pregnant and pregnant myometrium. 
Interestingly, Shatavari was able to abolish force induced either by oxytocin 
in the absence of extracellular calcium or when oxytocin was added under 
depolarised conditions.
This suggests that the inhibitory effect of Shatavari is not only via inhibiting 
of Ca dependent pathways but also Ca independent pathways.

T-217
Effects of Shatawari (Asparagus racemosus) on Isolated Myometrium from 
Ovariectomized Rats. Catthareeya Thanamool,1 Atthayana Suwannachat,1 
Wanwisa Lijuan,1 Apaporn Leemanan,1 Piyathida Kusolrat,1 Pakanit 
Kupittayanant,2 Sajeera Kupittayanant.1 1School of Physiology, Suranaree 
University of Technology, Muang, Nakhon Ratchasima, Thailand; 2School of 
Animal Production Technology, Suranaree University of Technology, Muang, 
Nakhon Ratchasima, Thailand.
Shatavari (Asparagus racemosus) has been known for centuries as Auyurvedic 
herb for women’s health and rejuvenation. However, the mechanism of its 
action has not been clarifi ed and the effects of Shatavari on ovariectomized 
myometrium have never been investigated. The aim of the study was, 
therefore, to investigate the mechanism whereby Shatavari exerts its effects 
in ovariectomized rats.
Shatavari was ethanolic extracted. Virgin rats were ovariectomized. After two 
weeks, rats were humanely killed by asphyxiation with CO2 and longitudinal 
uterine smooth muscles isolated. Isometric force was measured and the 
effects of Shatavari studied. We particularly examined the effects of Shatavari 
on contractions, arising either spontaneously or elicited by membrane 
depolarization by high K or with oxytocin stimulation.
It was found that Shatavari reduced and then abolished uterine force, 
irrespective of how it was produced. Moreover, Shatavari could abolish force 
produced either by oxytocin in 0-Ca solution or when oxytocin was added 
under depolarization.
This suggests that Shatavari has relaxant effects on ovariectomized uterus and 
that the inhibitory effect of Shatavari does not depend on ovarian estrogen. 
The underlying mechanism whereby Shatavari exerts its effects is not only via 
inhibiting of Ca dependent pathways but also Ca independent pathways.

T-218
Mismatch in Electrical and Contractile Activities in the Isolated Pregnant 
Rat Uterus. Wim J Lammers, Shaikha Z AlSharif, Betty Stephen, Mahmoud 
AH AL Sultan. Physiology, Faculty of Medicine & Health Sciences, Al Ain, 
Abu Dhabi, United Arab Emirates.
There is little information available about the spatio-temporal relationship 
between the electrical and the mechanical activity in the pregnant uterus 
but it is generally believed that electrical and mechanical activity start at the 
ovarial end of the uterus. We developed a new model of isolated but intact 
pregnant rat uterus in which we simultaneously recorded the electrical patterns 
of propagation with multiple electrodes while video monitoring spontaneous 
contractions.
Twenty timed-pregnant rats (18-21 days) were euthanized (CO inhalation) and 
the uteri rapidly removed. The cervical end of one horn was opened, 2-5 foetuses 
delivered and replaced by an equivalent amount of Tyrode (25 +/- 6 ml), after 
which the cervical end was closed and the organ positioned in a 0.3-litre tissue 
bath. In order to detect local contractions, 30-40 soot markers were applied 
onto the serosa. A digital video recorder (Sony DCR-HC32E) recorded cyclic 
bursts of contractile activity. A row of 32 electrodes (1 mm inter-electrode 
distance) was positioned along the length of the uterus. Signals were recorded 
simultaneously at 4000x amplifi cation and 1 KHz sampling frequency. After 
the experiment, the patterns of electrical propagation and contractions were 
determined using custom-made software.
In the rat uterus at term, during control, phasic contractions occurred at a rate 
of 18-24/hr. The majority of electrical propagation originated at the ovarial end 
and propagated rapidly along the whole length of the uterus towards the cervical 
end. In contrast, mechanical activity, in most cases (> 80%) showed multiple 
segmental contractions while other areas were distended. The locations of the 
segmental contractions were not fi xed but varied during a burst and between 
bursts. Other contraction patterns included peristaltic propagations, in either 
direction, or tapering of a segment. In some cases (< 20%), the ovarial end of 
the horn would contract in synchrony with the electrical propagation.
In conclusion, in contrast to other contractile organs, there is a spatio-temporal 
mismatch between the electrical and the mechanical activity in the pregnant 
uterus. This mismatch could be caused by the isovolumetric conditions of the 
uterus imposing local strains in certain local areas during electrical activity 
while distending other areas.
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T-219
Effect of Stretch Versus Relaxation of Human Term Myometrium on 
the Expression of Genes Involved in Prostaglandin Synthesis. Gihan 
Mansour,3 Matrika D Johnson,1 Sam Mesiano,1 William W Hurd.2 1Reproductive 
Biology, Case Western Reserve University, Cleveland, OH, USA; 2Obstetrics 
and Gynecology, University Hospitals of Cleveland, Cleveland, OH, USA; 
3Obstetrics and Gynecology, Summa Akron City Hospital, Akron, OH, USA.
Uterine distention is thought to promote parturition by affecting the expression 
of genes encoding contraction-associated proteins (CAPs) in myometrial 
cells. This hypothesis predicts that a distention threshold exists above which 
pro-labor mechano-transduction signaling pathways are initiated. However, 
this does not account for the increased contractility commonly observed 
when uterine distention is decreased after membrane rupture or after cesarean 
section. Those observations suggest that release from stretch also augments 
contractility. We tested this hypothesis using an in vitro model in which strips 
of myometrial tissue were distended and effects on CAP gene expression 
examined. Lower segment myometrium was collected at the time of term (not 
in labor) c-section, dissected into strips (2x2x10mm), pinned to the base of 
culture dishes and incubated for 72h in serum-free media at 37C. Some strips 
were were pinned at each end and stretched to their maximal length. Other 
strips were pinned in the center and allowed to assume their passive length. 
After 72h, some stretched strips were relaxed and some relaxed strips were 
stretched and incubated for a further 24h. Total RNA was then extracted and 
used to assess the abundance (relative to alpha-actin) of transcripts encoding 
COX-2, PGF-synthase (PGF-S) and PGF-synthase (PGI-S) by quantitative 
RT-PCR. Stretch for 72 hours decreased the abundance of mRNA encoding 
COX-2, but did not affect abundance of mRNA encoding PGF-S or PGI-S. 
Release from stretch for 24 hours increased the expression of COX-2. Secondary 
stretching for 24h resulted in a decrease in COX-2 expression. Our data suggest 
that uterine distention does not increase contractility but instead promotes 
relaxation by decreasing pro-labor gene (e.g., COX-2) expression. In contrast, 
relief from stretch increased COX-2 expression. We propose that this adaptive 
mechanism allows the pregnant uterus to remain quiescent during pregnancy 
despite increasing distention, whereas release of distention (e.g., due amniotic 
fl uid release after membrane rupture) increases contractility by increasing 
myometrial COX-2 expression, thus facilitating labor and decreasing the risk 
of uterine atony after birth.

T-220
Effects of Prostaglandin F2α on Force-Calcium Relationship in Rat 
Pregnant Myometrium. Debbie Noble, Susan Wray, Theodor Burdyga. 
Physiology, University of Liverpool, Liverpool, United Kingdom.
Prostaglandin F2α (F2α) is a clinically useful myometrial stimulant but its 
exact mechanism of action remains elusive. In myometrium Ca signalling and 
force are controlled by spike-like action potentials (APs) which have bursts 
of different durations. Each AP gives rise to a spike of Ca which, depending 
on the AP frequency within each burst, leads to generation of the Ca transient 
and incomplete or fused, tetanic-like contractions (Burdyga et al., 2007). We 
have therefore examined F2α effects on the force-Ca relationship.Method 
F2α (1nM-5µM) was examined in 1mmx2mm longitudinal myometrial strips 
from 22day pregnant rats. Strips were loaded with Indo-1AM (12µM) for 
simultaneous recording of intracellular calcium and force. To accurately 
measure Ca, recordings were sampled at 1 KHz.Results The effects of 1nM-
5µM F2α were tested and shown to be dose-dependent. As 50nM resulted in 
consistent stimulation this was used in subsequent experiments on the effects 
of F2α in two groups of uterine strips: spontaneously active and quiescent. 
Tissue was considered quiescent if they responded to high K+ depolarisation, 
but didn’t spontaneously contract for at least 60min. In spontaneously active 
strips (8) there were two types of responses to F2α; in 4/8 it increased amplitude 
(138%±3.9), duration (176% ±25.4) and frequency (179%±21.0) of contractions 
with respect to control period. An increase in the amplitude of contractions 
in the presence of F2α correlated with an increase in the frequency but not the 
amplitude of Ca spikes. In the other 4/8, F2α produced a sustained increase in 
tetanic-like force, which was associated with a continuous discharge of Ca 
spikes terminated only upon removal of the agonist. In 3/4 quiescent tissue 
F2α initiated contractions of increasing amplitude which correlated with the 
bursts of Ca spikes.Conclusion F2α has a stimulatory action on the rat pregnant 
myometrium, with the initiation of contractions on quiescent tissue and an 
increase in amplitude, duration and frequency of contractions in spontaneously 
active tissue. The increase in the amplitude of force was caused by an increase 
in the frequency of Ca spikes, with no change in their amplitude. This suggests 
that the mechanical output in phasically contracting myometrium is modulated 

by the frequency of Ca spikes controlling the rate and extent of summation of 
individual phasic contractions into a tetanic-like contraction, rather than being 
caused by Ca sensitisation.

T-221
Modulation of Myometrial Smooth Muscle Cell Contractility by Plant 
Cyclotides. Marie Kinsella,1 Johannes Koehbach,2 Terry J Smith,1 Christian W 
Gruber,2 Margaret O’Brien.1 1National Centre for Biomedical and Engineering 
Science, Orbsen Building, National University of Ireland, Galway, Ireland; 
2Department of Pharmacognosy, University of Vienna, Vienna, Austria.
Objective: Cyclotides (cyclo-peptides) are plant-based mini-proteins, 
approximately 30 amino acids in length, that are characterised by a cyclic 
cystine knot (CCK) structural motif. Cyclotides were fi rst isolated from the 
African plant Oldenlandia affi nis from which two peptides, kalata B1 and 
B2, were recognised as the main active components in traditional medicine 
to accelerate childbirth by uterus stimulation (1). More than 100 cyclotides 
have been isolated from various members of the Rubiaceae (coffee), Violaceae 
(violet) and Cucurbitaceae (squash) families. There are at least 50,000 novel 
cyclotides to be discovered in the violet and the coffee families and potentially 
many more in other fl owering plants, such as the Apocynaceae (dogbane) 
family (2).
Our group has previously demonstrated modulation of in vitro myometrial 
smooth muscle cell contractility with uterine-specifi c mediators (3). The 
aim of this study therefore, was the determination of the effect of various 
plant extracts of O. affi nis and Viola tricolor on contractility in this human 
myometrial model.
Methods: Collagen gels were seeded with hTERT-HM cells and equilibrated 
overnight in serum free medium. Gels were released from the culture dishes, 
plant cyclotide extracts added and the gel areas measured over time.
Results: Crude fractions of both V. tricolor (0.9 mg/ml) and O. affi nis (0.7 mg/
ml) signifi cantly increased contractility, by 34% (P<0.001) and 28% (P<0.001) 
respectively, at 1.5hrs. HPLC purifi ed peptide fractions of O. affi nis, Oaff2 
(0.3mg/ml) increased contractility by 9% (P<0.01) at 1.25hr, while the Oaff 
fractions 3 (0.3mg/ml) and 4 (0.29mg/ml) induced contractility in this system 
by 30% (P<0.001) at 30mins and by 19% (P<0.01) at 20mins, respectively. 
The V. tricolor HPLC fraction 2 (0.7 mg/ml) increased contractility by 16% 
(P<0.001) at 1.25 hr. Purifi ed kalata B1 from O. affi nis increased contractility 
by 16.8% (P<0.05) at 1.25hr.
Conclusion: Both V. tricolor and O. affi nis cyclotide preparations have been 
demonstrated to induce contractility in this human myometrial model. Further 
investigation into these novel peptides may result in the development of novel 
therapeutics for the treatment of abnormal contractility at labour.
References
1. Gran et al., 1970
2. Gruber et al., 2008
3. Fitzgibblon et al., 2009

T-222
Studying Laboring Myometrium Misses Phosphorylation Changes 
Associated with Contraction. Jonathan Paul, Kaushik Maiti, Mark Read, 
Alexis Hure, Julia Smith, Eng-Cheng Chan, Roger Smith. Mothers and Babies 
Research Centre, University of Newcastle, Newcastle, NSW, Australia.
Background: Human myometrium develops phasic contractions during labor. 
Phosphorylation of caldesmon (h-CaD) and extracellular signal-regulated 
kinase 1/2 (ERK 1/2) has been implicated in development of these contractions, 
however phosphorylation status of these proteins during periods of relaxation 
is yet to be examined.
Aims/Hypothesis: We hypothesized that protein phosphorylation events are 
implicated in the phasic nature of myometrial contractions, and aimed to 
examine h-CaD and ERK 1/2 phosphorylation in myometrium snap frozen 
at specifi c stages, including; (1) prior to onset of contractions, (2) at peak 
contraction and (3) during relaxation. We aimed to compare h-CaD and ERK 
1/2 phosphorylation in vitro against results from in vivo studies that compared 
not-in-labor (NIL) and laboring (L) myometrium.
Methods: NIL and L myometrial biopsies were obtained from women at term 
during cesarean section. NIL tissue was utilized during contractility bioassays 
to obtain myometrium snap frozen either prior to onset of contractions, at 
peak contraction, or at relaxation between individual contractions. Proteins 
were then extracted and subjected to immunoblot analyses utilizing phospho-
specifi c antibodies.
Results: Comparison of NIL (n=8) and L (n=8) myometrium revealed a 
2-fold up-regulation in h-CaD phosphorylation (ser-789; P = 0.012) during 
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onset of labor in vivo, and was associated with signifi cantly increased ERK2 
total expression (P=0.022). However no change in ERK2 phosphorylation 
was observed (P=0.475) during the onset of labor in vivo. During in vitro 
studies (n=5) however, transition from non-contracting tissue to tissue at peak 
contraction was associated with up-regulated phosphorylation of both h-CaD 
and ERK 1/2. Furthermore, transition from peak contraction to relaxation was 
associated with h-CaD and ERK 1/2 dephosphorylation.
Conclusion: h-CaD and ERK 1/2 are phosphorylated during myometrial 
contractions, however their phospho-regulation is dynamic, in that h-CaD 
and ERK 1/2 are phosphorylated and dephosphorylated in phase with the 
contraction and relaxation respectively. Comparisons of NIL and L tissue may 
fail to detect these changes, as L samples are most likely preserved during 
periods of relaxation, as opposed to active contractions.

T-223
An Investigation of the Effects of Progesterone on Contractility in 
Twin vs. Singleton Pregnancies. Jonathan Prescot,1 Celia Ballard,1 Sarah 
Arrowsmith,1 James Neilson,2 Leanne Bricker,3 Susan Wray.1 1Cellular and 
Molecular Physiology, University of Liverpool, Liverpool, United Kingdom; 
2Reproductive and Development Medicine, University of Liverpool, Liverpool, 
United Kingdom; 3Obstetrics, Liverpool Women’s Hospital, Liverpool, United 
Kingdom.
The higher levels of stretch present in the uterus of multiple pregnancy mothers 
is implicated in the higher rates of preterm labour they exhibit. Progesterone 
inhibits myometrial contraction via genomic and non-genomic actions. Clinical 
studies show that the relaxant effect of progesterone in multiple pregnancies 
is reduced in comparison to singletons, but the reason behind this is not yet 
known. Our aims were therefore to compare in vitro the response of myometrial 
strips from singletons and twin pregnancies to progesterone (1, 10 and 100µM) 
and examine the effects of mechanical stretch on the myometrial response to 
progesterone (100µM). Methods: With informed consent term biopsies were 
taken from women and contractility measured via a force transducer in a small 
tissue bath. After control measurements, in some tissues stretch was applied 
via a micromanipulator to 50 and 100% of the maximal response to 40 mM 
K+. Time and vehicle (EtOH) controls were also performed. Results: Exposing 
myometrial strips to progesterone produced a reduction in force of contractions 
in both twin (10) and singleton (16) tissue, but the reduction in force amplitude 
was signifi cantly greater in singletons at 10 and 100 µM (e.g. at 10 µM: 68±4% 
and 32±7%, respectively, control amplitude 100%, P=0.02). Preliminary data 
(n =5) also indicates that the effects of 100 µM progesterone were attenuated 
in response to mechanical stretch compared to non-stretched control strips. 
Conclusions: These data show signifi cant differences in multiple pregnancies 
in myometrial response to progesterone and suggest that stretch can reduce 
the tocolytic ability of progesterone. The reduced effi cacy of progesterone 
in twins, may be due to accelerated switching in progesterone isoforms in 
preparation for labour in multiple pregnancies, and is consistent with clinical 
fi ndings, but leaves open the question of whether higher progesterone doses 
would be effi cacious.

T-224
Anthrax Toxin Receptor 2 Is Required for Murine Parturition. Claire 
Reeves, Joy Vink, Pelisa Horvath, Valeriya Borisenko, Jan Kitajewski. 
Obstetrics and Gynecology, Columbia University Medical Center, New York, 
NY, USA.
OBJECTIVE
The Anthrax Toxin Receptor 2 (ANTXR2) gene encodes a cell surface protein 
that binds anthrax toxin but little is known about pysiologic function. ANTXR2 
is hypothesized to regulate cell-matrix interactions based on its structure, 
homology to integrins and ECM binding capability. To test this, we generated 
an Antxr2 mutant mouse and evaluated the phenotype.
STUDY DESIGN
Antxr2 heterozygous (HET) mice in a 129SvJ/C57BL6 mixed background 
were mated to generate Antxr2+/+ (WT), Antxr2+/- (HET) and Antxr2-/- 
(KO) mice. A parturition defect was noted in KO mice. WT and KO pregnant 
reproductive tissues were isolated on gestational day (GD) 18.5 and analyzed. 
As low progesterone levels at term initiate labor in mice, serum progesterone 
levels were assessed by ELISA on GD13.5, 15.5 and 18.5.
RESULTS
KO mice were viable and KO males were reproductively normal. Six-week-old 
KO females were fertile but exhibited a parturition defect. Plugged KO females 
gained weight but failed to deliver offspring up to seven days past their due 
date resulting in maternal death or resorption of embryos. On gross inspection, 

GD18.5 KO uterine tissue lacked muscle striations and exhibited poor uterine 
tone (asterisk Fig 1A) compared to WT tissue (arrow Fig 1A). H&E staining 
(Fig 1B) revealed that KO uteri lacked circular (CM) and longitudinal (LM) 
myometrial cells which was confi rmed by alpha-SMA immunostaining (Fig 
1C). Immunostaining also demonstrated that Antxr2 is highly expressed in 
WT myometrial cells compared to KO tissue (Fig 1D). Serum progesterone 
levels decreased as expected in both WT and KO animals as pregnancies 
progressed to term.
Figure 1

CONCLUSIONS
Successful parturition requires luteolysis, rhythmic uterine contractions and 
cervical dilation. The parturition defect in Antxr2 KO mice is likely due to 
myometrial dysfunction. Antxr2 is highly expressed in myometrial cells during 
pregnancy, suggesting that Antxr2 is required for organization and viability 
of myometrial cells. Further analysis will dileanate the mechanism of Antxr2 
action in the myometrium.

T-225
Investigating the Effect of Hydrogen Sulphide on Myometrial Contractility. 
Hayley Robinson, Theodor V Burdyga, Susan Wray. Physiology, University of 
Liverpool, Liverpool, United Kingdom.
Preterm births are increasing worldwide; currently 8% of UK births are 
preterm. Tissues produce H2S via two enzymatic pathways, cystathionine 
β-synthase (CBS) and cystathionine γ-lyase (CSE). It has been shown to cause 
vasorelaxation, stimulating us to examine its effects on the uterus with a view to 
develop new tocolytics. As there is little previous work we examined effects on 
myometrial contractility of two H2S donor compounds, NaHS and L-cysteine 
(CYST) and two inhibitors of H2S production. Methods Myometrial strips 
from biopsies obtained with consent from women undergoing term elective 
caesarean sections or late-pregnant and non-pregnant rats were used. The effects 
on contractility in response to NaHS (1mM), CYST (1nM-1mM), the CSE 
inhibitor propylarylglycine (1mM) and CBS inhibitor hydroxylamine (1mM) 
were recorded. In some experiments simultaneous measurement of force and 
intracellular Ca or pH (pHi) were made. Results NaHS signifi cantly decreased 
contraction amplitude (n= 7, rat and n=2 human). A dose dependent decrease 
in amplitude was seen with CYST which was signifi cant at 1mM (65% ±6%, 
n=8, and 59%±10% n=7 respectively) relative to control (100%). The decreases 
in force were mirrored by changes in Ca transients (n=7, rat). The effect of 
CYST was signifi cantly greater in pregnant compared to non pregnant rat 
tissue (n=8, n=10 respectively). Initial exposure to CYST however stimulated 
contractility. Measurements of pHi suggest that it is associated with a small 
transient alkalinisation (n=4). No difference was found in myometrial function 
when CYST was present with KCl or in the presence of either H2S enzyme 
inhibitors. Conclusions NaHS and CYST produces uterine relaxation. CYST 
does this via decreased Ca transient amplitude, suggesting that it affects L-type 
Ca channels, possibly by sulphonation. The effects of CYST were biphasic with 
increased contractility possibly due to alkalinisation from the formation of H2S, 
preceding relaxation. No differences in the response to CYST were found in 
KCl suggesting it affects membrane potential. It is unclear why the inhibitors 
of H2S production were ineffective but there may be tissue specifi city to their 
actions. Contractions from pregnant rats were attenuated to a larger extent than 
those of non pregnant rats, suggesting gestational differences in the expression 
of the enzymes producing H2S. Ongoing investigations involve testing this 
suggestion and other putative inhibitors of these enzymes.
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T-226
CCL2 Increases in Laboring Human Myometrium but Has No Immediate 
Effect on Spontaneous Contraction In Vitro. Khetsopon Srikhajon,1 Boonsri 
Chanrachakul.2 1Molecular Medicine, Mahidol University, Bangkok, Thailand; 
2Obstetrics-Gynecology, Ramathibodi Hospital, Mahidol University, Bangkok, 
Thailand.
Background: Leucocyte infi ltration and expression of infl ammatory mediators 
in gestational tissues are shown to precede labor. Parturient myometrium has 
been shown to be an important source of several proinfl ammatory cytokines 
including CC Chemokine Ligand2 (CCL2). We hypothesize that CCL2 may 
have direct effect on myometrial contractility.
Methods: After obtaining informed consents, myometrial biopsies were 
collected from term pregnant women undergoing cesarean delivery. CCL2 
levels in myometrial homogenates and FFPE sections were determined using 
ELISA and immunofl uorescence (IF) staining (laboring: n=15, non-laboring: 
n=25). For contractility study myometrial strips from non-laboring cases were 
cut and mounted in isometric tension recording apparatus. Contraction onsets 
were determined by comparing the equilibration time each strip required 
after mounting in the apparatus, either in the presence or absence of 100ng/
ml recombinant human CCL2, until the fi rst contraction was observed (n=7 
pairs). In separated experiment, tissue strips were allowed to achieve regular 
spontaneous contraction before adding CCL2 to 100ng/ml. (n=7 pairs) 
Contraction patterns were compared with paired, untreated tissues. Mann-
Whitney U test and Wilcoxon signed-rank test were applied for analysis.
Results: Myometrial CCL2 levels were signifi cantly higher in laboring 
tissues.

IF showed strong CCL2 staining of myometrial smooth muscle cells in laboring 
cases compared to samples from quiescent uteri. There was no signifi cant 
difference in contraction onset between control tissue strips and strips 
preconditioned with recombinant human CCL2 (mean±SD: 4501.86±1026.79 
Vs. 4401.43±1356.31 seconds, respectively). Contraction forces and integral 
forces increased marginally at 1-2 hours after adding CCL2 to regularly 
contracting strips. However this failed to achieve statistical signifi cance.
Conclusion: We demonstrate that CCL2 doesn’t have immediate effect 
on myometrial contractility. However, long-term effect apart from its 
‘conventional’ role remains to be elucidated.

T-227
Leptin Receptor Expression in Human Myometrium in Pregnancy in 
Normal BMI and Obese Women. Eva Sweeney,2 Denis J Crankshaw,1,3 Peter 
Dockery,2 John J Morrison.1 1Obstetrics & Gynaecology, National University 
of Ireland Galway, Galway, Ireland; 2Anatomy, National University of Ireland 
Galway, Galway, Ireland; 3Obstetrics & Gynecology, McMaster University 
University, Hamilton, ON, Canada.
BACKGROUND: Maternal obesity in pregnancy is a major problem in 
developed countries. It is associated with dysfunctional uterine activity and 
increased cesarean section rates. Leptin, secreted from adipose tissue, is known 
to exert an inhibitory effect on human uterine contractility in vitro. The aim of 
this study was to investigate leptin receptor expression in human myometrium 
from both normal BMI and obese women.
METHODS: Biopsies of human myometrium were obtained at elective 
cesarean section performed in the third trimester from women of normal BMI 
(19-24.9) and from obese women (BMI >30). There were 15 samples per 

group. Biopsies were fi xed in 4% paraformaldehyde, cryoprotected in 30% 
sucrose and frozen in liquid nitrogen. Frozen sections were cut on a Leica 
Cryostat, and labelled with a rabbit polyclonal antibody to the leptin receptor 
(OB-R(M18):sc-1834-R, Santa Cruz Biotechnology). Z-Stack images were 
acquired on a structured light microscope system utilizing an Olympus IX-81 
inverted microscope and an Improvision Optigrid. Snapshots of an extended 
focus through the stack were analyzed using NIH ImageJ software to obtain 
values for total tissue area and total positively stained tissue area, which were 
used to estimate volume fraction. A one-way ANOVA was used to compare 
the volume fraction of myometrial cells with leptin receptor staining in the 
normal and obese sample cohorts.
RESULTS: All samples were obtained at 38-41 weeks gestation. The volume 
fraction demonstrating leptin receptor expression in myometrium from women 
with normal BMI was 0.069 ± 0.027 (sd) and that observed in myometrium 
from obese women was 0.050 ± 0.029, P = 0.08. Although there was a trend 
towards reduced leptin receptor expression in myometrium from obese women 
the difference between normal and obese BMIs was not signifi cant.
CONCLUSION: Obesity is associated with increased circulating leptin 
levels. The lack of signifi cant downregulation of the leptin receptor in obese 
women suggests that the myometrium in obesity is under tonic leptin-induced 
inhibition. These data outline the concept of altered metabolic modulation of 
uterine contractility in obese women.

T-228
The EP2 Agonist Butaprost Inhibits Human Myometrial Contractility, 
but the EP4 Agonist Compound 1F Does Not. Lynne Sykes,1 Mandeep 
Kandola,1 TG Teoh,2 Phillip R Bennett.1 1IRDB, Imperial College, London, 
United Kingdom; 2Department of Obstetrics and Gynaecology, Imperial 
College Healthcare NHS Trust, London, United Kingdom.
Prostaglandins play an important role in human parturition. PGE2 has 4 receptor 
subtypes which are classically thought of as either contractile (EP1 and EP3) 
or relaxant (EP2 and EP4). The EP1 receptor mediates Ca 2+ mobilization via 
the Gq G protein and induces muscle contractions, whereas EP3 is coupled to 
the inhibitory Gi G protein and mediates a decrease in cAMP. The relaxant 
receptors EP2 and EP4 receptors are Gs coupled and mediate an increase in 
cAMP leading to smooth muscle relaxation. EP2 agonists have been shown 
to reduce non pregnant porcine myometrial contractility (Cao et al 2005) and 
pregnant baboon oxytocin induced contractility (Garcia Villar et al 1995). 
However, there are limited studies on the effects of selective EP2 and EP4 
agonists on pregnant human myometrial contractility.
The effect of the selective EP2 agonist Butaprost (10 -8 M - 10-5 M) and EP4 
agonist Compound 1F (10 -8 M - 10-5 M) on human myometrial contractility was 
measured by the DMT 800MS myograph. Human myometrium was collected 
from pregnant women at term undergoing pre labour elective caesarean section 
and dissected into multiple strips. These were mounted on the contractility 
machine in Krebs (Glucose 2.0g/L, Mg SO4 0.141g/L, KH2PO4 0.16g/L, KCl 
0.35 g/L, NaCl2 6.9g/L, CaCl2 0.373g/L, NaHO3 2.1g/L, pH 7.4), gassed 
with 95% O2 5% CO2. 4g of tension was applied and tissue was allowed to 
equilibrate for 60 minutes. Data was analysed using Powerlab software, Excel 
and SPSS version 18.
Butaprost reduced myometrial contractility at 10-6 and inhibited contractility 
at 10-5 M, p= 0.07 and p< 0.01 respectively. The EP4 agonist had no effect 
on myometrial contractility at the same concentrations. In conclusion, whilst 
EP2 and EP4 are classically relaxatory only the EP2 agonist had a relaxatory 
effect on human myometrial contractility.
Cao J, Yosida M, Kitazawa T, Taneike T. Uterine region dependent differences 
in responsiveness to prostaglandins in the non pregnant porcine myometrium. 
Prostaglandins and other lipid mediators. 2005: 75; 105-122.
Garcia –Villar et al. Evidence for the Presence of AH-13205 sensitive EP2 
Prostanoid receptors in the pregnant baboon but not in the pregnant sheep 
myometrium near term. Journal of the Society for Gynecologic Investigation. 
1995: 2 (1); 6-12

T-229
CRTH2 Is Not Present in Human Myocytes. Lynne Sykes,1 Shirin Khanjani,1 
Yun S Lee,1 TG Teoh,2 Phillip R Bennett.1 1IRDB, Imperial College London, 
London, United Kingdom; 2Department of Obstetrics and Gynaecology, 
Imperial College Healthcare NHS Trust, London, United Kingdom.
We have previously demonstrated that 15-deoxy delta 12, 14, Prostaglandin J2 
delays preterm labour and increases pup survival in a murine model of preterm 
labour (Pirianov et al 2009). In human myocyte cell culture 15dPGJ2 inhibits 
NF-KB and COX-2. 15 dPGJ2 is an agonist of the CRTH2 receptor and could 
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represent a novel role for CRTH2 in the inhibition of preterm labour. As part 
of a series of experiments to identify a potential role for CRTH2 in the anti-
infl ammatory effects of 15 dPGJ2, we examined the expression of CRTH2 in 
human cultured myocytes. Apart from a citation demonstrating mRNA in non 
pregnant human uterine tissue, no publications exist to date on the expression 
of CRTH2 in cultured myocytes.
Myocytes were prepared from myometrial biopsies were collected from pre 
labour term women at caesarean section and cultured in Dulbecco’s Medium 
with 100 µM of Flubriprofen. CRTH2 mRNA was amplifi ed by PCR with the 
white cell fraction of blood serving as a positive control and a negative RT 
control. For protein analysis CRTH2 was cloned into a PSG5 expression vector 
to serve as a positive control. DNA sequencing confi rmed that CRTH2 was 
present and in frame, and expression was confi rmed by the cell free transcription 
translation kit with 35 S Methionine. Several commercially available antibodies 
were used for western analysis of CRTH2 (SC-23092, SC-21798, Pro Sci 4027). 
CRTH2 was also examined by fl ow cytometry with a CRTH2-PE conjugated 
antibody (BC – A07413).
CRTH2 was not identifi ed in myocytes or in the positive controls by western 
analysis. Flow cytometry revealed a small proportion of granulocytes 
expressing CRTH2. Transfected myocytes showed a small positive shift in 
mean fl uorescence, but no CRTH2 was detectable in untransfected myocytes. 
In conclusion, despite the being hampered by the lack of specifi c commercially 
available antibodies to CRTH2 we have succeeded in demonstrating the 
absence of CRTH2 at the protein level in cultured human myocytes. 15dPGJ2 
does not inhibit NF-KB via CRTH2 in myocytes, and therefore any effects 
seen on human myometrium via CRTH2 agonists is likely to be via CRTH2 
on infi ltrating leukocytes.

T-230
The CRTH2 Agonist Pyl A Inhibits Circular Murine Myometrial 
Contractility in a CRTH2 Independent Mechanism. Lynne Sykes,1 Emma 
Hunte,1 Bronwen R Herbert,1 Sathana Ponnampalam,1 Mark R Johnson,1 TG 
Teoh,2 Phillip R Bennett.1 1IRDB, Imperial College London, London, United 
Kingdom; 2Obstetrics and Gynaecology, Imperial College Healthcare NHS 
Trust, London, United Kingdom.
Preterm delivery is defi ned as birth before 37 weeks of gestation, and occurs at 
a rate of 10-12%. Neonatal morbidity remains at 75% and prematurity accounts 
for 70% of neonatal deaths. Chemoattractant receptor homologous to the T 
helper 2 cell (CRTH2) is a receptor originally found to be expressed on TH2 
cells. Pregnancy is characterized as a TH2 biased immunological state, thus 
CRTH2 may be important for maintaining a pro- pregnancy state. Pirianov 
et.al 2009 demonstrated that 15dPGJ2 delayed LPS-induced preterm labour 
in mice, as well as reducing LPS-induced pup mortality. Since 15dPGJ2 is an 
agonist of CRTH2, it is hypothesised that this receptor could play a central 
role in the inhibition of preterm labour. A potential direct effect on myometrial 
contractility ex vivo was examined.
CRTH2 mRNA was amplifi ed in murine myometrium by PCR. Flow cytometry 
of human granulocytes was used to demonstrate an increase in CD11b 
expression via CRTH2 with the in- house agonist and an inhibition with the 
antagonist x481. The ex vivo effect of CRTH2 agonists and antagonists on 
murine myometrial contractility was measured by the DMT 800MS myograph. 
Circular muscle rings were mounted in Krebs (Glucose 2.0g/L, Mg SO4 

0.141g/L, KH2PO4 0.16g/L, KCl 0.35 g/L, NaCl2 6.9g/L, CaCl2 0.373g/L, 
NaHO3 2.1g/L, pH 7.4), gassed with 95% O2 5% CO2, and 3g of tension 
was applied. Data was analysed using Powerlab software, Excel and SPSS 
version 18.
The CRTH2 agonists 15dPGJ2 and DK-PGD2 (1-100 µM) did not reduce 
murine myometrial contractility, thus 15dPGJ2 is unlikely to delay murine 
preterm labour through direct inhibition of myometrial contractility. In contrast, 
our in-house CRTH2 agonist Pyl A achieved complete inhibition above 50 µM 
(p<0.001). The addition of the CRTH2 agonist x481 prior to our CRTH2 agonist 
was not able to inhibit the effect of Pyl A. In conclusion, Pyl A inhibits murine 
circular myometrial contractility in a CRTH2-independent mechanism.

T-231
Uterine Activation Proteins Expression in the Reproductive Tissues of the 
Rat during Late Gestation. Satomi Tanaka,1 Nardhy Gomez-Lopez,1 Gerlinde 
A Metz,2 David M Olson.1 1Ob/Gyn, Pediatrics & Physiology, University 
of Alberta, Edmonton, AB, Canada; 2Canadian Centre for Behavioural 
Neuroscience, University of Lethbridge, Lethbridge, AB, Canada.
Introduction: In the rat uterus UAPs (uterine activation proteins) increase 
before delivery to promote uterine contraction, a physiology of parturition. Their 

rise correlates with the systemic fall of progesterone (P4) and rise in estradiol 
(E2), and a massive leukocyte infi ltration into the reproductive tissues (RT). 
However, UAPs have not been studied in other rat reproductive tissues.
Objective: Our aim was to study the UAPs, P4 and E2 levels in most RTs and 
in the peripheral leukocytes during rat late gestation.
Methods: RT (cervix, fetal membranes (FM), placenta, uterus [upper, middle 
and lower segment], ovary) and peripheral blood were obtained from pregnant 
Long Evans rats at gestational days 17, 20 and 22 (GD, n=5 each, term=GD23). 
Protein extracts, total RNA and serum were obtained. We determined the 
mRNA abundance of UAPs (FP, COX-2, OT, OTR and CX-43) in each RT 
and peripheral leukocytes by real-time RT-PCR and quantifi ed the P4 and E2 
levels in the serum and protein extracts by ELISA. ANOVA was followed by 
the Games-Howell test.
Results: Serum P4 concentrations predictably fell GD17=20>22 and E2 
concentrations rose GD17<20<22 (both p<0.05). The cervical CX-43 mRNA 
abundance was greater on GD22 than on 20 (p=0.024); in contrast the OT 
mRNA abundance was lower on GD22 than 20 (p=0.031). The FM COX-2 
levels were higher at GD22 than 20 or 17 (p<0.0001 each), correlating with 
FM E2 levels (GD 22>17; p=0.027). The placenta displayed no signifi cant GD 
differences in UAPs, P4 or E2. In all the uterine segments, the E2 levels increase 
while P4 levels decrease from GD17 to 22 (p<0.05). In the middle uterine 
segment, the FP and CX-43 levels were higher at GD22 than 20 (p=0.024, 
0.004, respectively). The FP ovarian levels are highest of all RTs; but there are 
no signifi cant GD differences. In addition, ovarian CX-43 and E2 levels were 
higher at GD22 than 17 (p=0.05, 0.044, respectively). The leukocytes display 
higher CX-43 mRNA abundance than any other RT.
Conclusion: We show for the fi rst time that peripheral leukocytes and RT other 
than uterus express UAPs that change near delivery. We suggest these contribute 
to an activated uterine microenvironment that promotes parturition.
Funding: AIHS PreHOT

T-232
Induction of Contractile Associated Factors by IL-1β in Uterine Myometrial 
Smooth Muscle Cells Is Regulated by Vitamin D. Chandrasekhar Thota, 
Ayman Al-Hendy. Center for Women’s Health Research, Obstetrics and 
Gynecology, Meharry Medical College, Nashville, TN, USA.
Interleukin 1β has been reported to play an important role in myometrial 
contractility and term delivery. IL-1β, at high doses can induces preterm labor in 
rodent models. African Americans (AA) have been reported to have higher rate 
of infl ammation and higher incidence of preterm birth (PTB). They also suffer 
from vitamin D defi ciency at 10 times higher rate that Caucasians. Vitamin 
D3 exerts various anti-infl ammatory effects in monocytes and macrophages. 
Our hypothesis is that pregnant AA women with low serum levels of vitamin 
D are susceptible to infections which further enhance the already heightened 
infl ammation increasing the risk of PTB. However, detail studies on the effects 
of IL-1β on the infl ammatory markers and their regulation, if any, by vitamin D 
are lacking. Objective: To assess if IL-1β enhance proinfl ammatory cytokines 
expression in uterine myometrial smooth muscle cells (UtSMC) and to evaluate 
if such effect is regulated by vitamin D. Study Design: UtSMC were cultured 
and treated with different concentrations of IL-1β (0, 1, 10,100, and 500 ng/ml) 
at 12h and 24 h to assess dose and time response on MCP-1 expression. To assess 
the effects of vitamin D on IL-1β-induced proinfl ammatory markers, UtSMCs 
were treated with 10 ng/ml of IL-1β in the presence of 1, 20, 100 and 200nM 
of vitamin D3 for 12h and 24h. Expression of MCP-1, IL-8, TNFα, COX2 
and prostaglandin receptor were quantifi ed using RT-PCR. Western analysis 
was performed to assess the protein expression of cytokines, connexin-43, Rho 
effectors DIAPH 1 and 2, pERK/ERK and progesterone receptors (PR-A and B) 
in cells treated with IL-1β at 0, 10, 20, 60 and 120 min. Results: IL-β showed 
a dose dependent increase in MCP-1 mRNA expression. UtSMC treated with 
Vitamin D in the presence of IL-1β showed a dose dependent decrease in MCP-
1, IL-8, COX-2, prostaglandin receptor and connexin-43 both at 12h and 24h 
treatments. IL-1β alone and in the presence of vitamin D showed a decrease both 
in the pERK and DIAPH 1. Conclusions: These fi ndings suggest that vitamin 
D reverses IL-1β-induced expression of various contractile associated factors 
and proinfl ammatory cytokines in human myometrial cells via MAP and Rho 
kinase pathways. Such an anti-infl ammatory profi le suggests a potential role 
for vitamin D in myometrial quiescence during pregnancy and hypovitaminosis 
D might be a novel risk factor for preterm labor.
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T-233
Activation of Novel PKC Isoforms in Human Uterine Smooth Muscle 
Cells (HUSMC) Results in Reduction of Myosin Regulatory Light Chain 
(RLC) Phosphorylation at S19 Associated with Enhanced Phosphorylation 
of S1. Curtis N Tracey,1 Hector N Aguilar,1 Bryan F Mitchell.1,2 1Department 
of Physiology, University of Alberta, Edmonton, AB, Canada; 2Department of 
Obstetrics and Gynecology, University of Alberta, Edmonton, AB, Canada.
Introduction: Phorbol Esters (PE) are used to stimulate conventional (cPKC) 
and novel (nPKC) isoforms of PKC. Since they activate various PKC isoforms 
simultaneously, PEs have produced confl icting data in HUSMCs. Contractile 
activity of smooth muscle is dependent on phosphorylation of RLC at S19 
(p19RLC). Activation of PKC is shown to increase levels of p19RLC, by 
inhibiting a phosphatase responsible for the degradation of p19MLC. Other in 
vitro data suggests PKC directly phosphorylates RLC at S1 (p1RLC), which 
might prevent phosphorylation at S19. We investigated the role of PKCs in 
the phosphorylation of RLC at S1 and S19 in HUSMCs.
Hypothesis: We propose that PE activates specific PKC isoforms to 
phosphorylate RLC at S1, thus causing an increase in p1RLC and a decrease 
in p19RLC.
Methods: HUSMC were treated with PE (1 nM-10 mM) in the absence or 
presence of oxytocin (OT, 100 nM). P19RLC was assessed using a validated 
in-cell western assay. SDS-PAGE, with or without phostag reagent, which 
separates phospho-RLC from the non-phosphorylated RLC, followed by 
western blotting (WB) were used to assess p1RLC and p19RLC. These 
experiments were repeated in the presence of inhibitors of PKC. Values are 
stated as means ± SEM.
Results: ICW data shows PE treatment decreases p19RLC to 51 ± 9 % of basal 
levels. OT stimulation increases p19RLC to 239 ± 26 % of basal levels and PE 
reduces this endpoint to 81 ± 6 %. WB data show that PE increases p1RLC 
levels 6 fold over resting levels. Increases in p1RLC by PE was not affected 
by agonist stimulation. A non-selective inhibitor of PKC, Go6983, reversed the 
effect of PE on p1RLC levels (6 fold to a 1.1 fold change from basal p1RLC) 
and p19RLC in resting and OT stimulated cells, (118 ± 4 % and 184 ± 14 %, 
respectively). While, PE treatment was not affected by selective inhibitors of 
cPKC and atypical PKC.
Conclusions: PE treatment signifi cantly decreases concentrations of p19RLC. 
This is associated with increased phosphorylation of RLC at S1. PKC inhibitor 
data suggest that an nPKC isoform mediates the effects of the PE. Moreover 
phosphorylation of RLC at S1 might prevent phosphorylation at S19. Further, 
an unidentifi ed PKC might be a useful pharmacologic target for decreasing 
uterine activity.

T-234
Multiple Protein Kinase C (PKC) Pathways Regulate Oxytocin (OT) 
Stimulated Increases in Phosphorylated Myosin Regulatory Light Chain 
(RLC) in Human Uterine Smooth Muscle Cells (HUSMC). Curtis N Tracey,1 
Hector N Aguilar,1 Bryan F Mitchell.1,2 1Department of Physiology, University of 
Alberta, Edmonton, AB, Canada; 2Department of Obstertrics and Gynecology, 
University of Alberta, Edmonton, AB, Canada.
Introduction: Agonist stimulation of HUSMC induces activation of PKC and 
myosin RLC kinase (MLCK). MLCK catalyzes the phosphorylation of RLC 
at S19 (p19RLC), which activates the contractile apparatus. Phosphorylation 
of RLC at T18 in addition to S19 (p1819RLC) is associated with increasing 
the activity of the contractile apparatus. Relaxation is achieved by the 
dephosphorylation of p19RLC by myosin RLC phosphatase (MLCP). PKC, 
through phosphorylation, activates the 17-kDa-PKC-potentiated inhibitor of 
protein phosphatase (CPI-17), to achieve MLCP inhibition. Although, the 
evidence reporting the effects of PKC are confl icting and the mechanisms of 
isoform-specifi c effects remain unknown.
Hypotheses: Agonist stimulation of HUSMCs will induce phosphorylation 
of RLC at both T18 and S19 and this will be inhibited using isoform-specifi c 
PKC inhibitors.
Methods: A validated in-cell western assay was used to assess p19RLC and 
p1819RLC in primary cultures of HUSMC. SDS-PAGE, in the absence or 
presence of phostag, which separates phospho-proteins, followed by western 
blotting (WB) was used to assess phosphorylated and non-phosphorylated CPI-
17 and RLC. Lysates were obtained from HUSMC that were untreated or treated 
with oxytocin (OT, 100 nM) in the absence or presence of isoform-selective 
inhibitors of PKC (1 nM – 100 µM). Values are shown as means ± SEM.
Results: OT stimulation increases concentrations of p19RLC to 265 ± 55% of 
basal. OT increases levels of p1819RLC to approximately 192 ± 39 of basal. 
Only a PKCz-specifi c inhibitor abolished the agonist-induced enhancements 
for p19RLC (94 ± 11%). The other PKC inhibitors used had no effect on 

agonist-stimulated p19RLC. PKCz-inhibitor had no effect on resting p19RLC 
concentrations (104 ± 6 %). Phorbol esters increased phosphorylation of CPI-
17 3.2-fold from basal levels.
Conclusions: HUSMCs respond to OT with RLC phosphorylation at T18 and 
S19. These data suggest that the phosphorylation of RLC at S19 is potentiated 
through PKCz upon agonist stimulation, since no effect observed in the resting 
state. The mechanism of agonist-stimulated PKCz activation leading to 
enhancement of RLC phosphorylation remains to be elucidated. PKCz might 
be a useful pharmacological target to reduce uterine myocyte contractility.

T-235
Functional Effect of a Novel BKCa Channel Opener (NS11021) on Non-
Pregnant and Pregnant Mouse Myometrium. Laura A McCallum,1 Rima 
Patel,1 Henri Weidmann,1 Alice Kadri,1 Iain A Greenwood,2 Rachel M Tribe.1 
1Division of Women’s Health, King’s College London and King’s Health 
Partners, London, United Kingdom; 2Division of Biomedical Sciences, St 
George’s University of London, London, United Kingdom.
Background: To date, the most thoroughly investigated potassium channel 
in myometrium is the BKCa channel. It has been widely hypothesised that 
down-regulation of BKCa channel function at term is involved in myometrial 
activation at labour onset. However, there are confl icting reports on the 
relative contribution of the BKCa channel to uterine contractility, and our data 
would suggest that BK channels do not modulate spontaneous contractility 
of human and rat myometrium in vitro (Tribe et al., 2000; Aaronson et al., 
2006). The BKCa activator NS1619, which can relax myometrial tissue, has 
recently been reported to mediate effects via ERG channels in other tissues. 
Our aim was to examine the effect of a more specifi c BKCa channel activator 
compound NS11021 versus NS1619 in non-pregnant and late pregnant mouse 
myometrium tissues.
Methods: Myometrial tissues were obtained from non-pregnant (oestrous) 
and late pregnant (day 17-18, n=4-6) C57/BL6 mice. Longitudinal myometrial 
strips were used for isometric tension recording and activity measured as mean 
integral tension (MIT) ± NS1619 (n=6-9), NS11021 (n=6-7) and its inactive 
analogue NS13558 (n=4-6) vs vehicle controls (n=3-12). Myometrial tissue 
ERG and BKCa expression was assessed using qPCR.
Results: NS11021 (10 µM) and NS13558 (10 µM) had no effect on spontaneous 
myometrial contractions from non-pregnant or late-pregnant mice. NS1619 
(10 µM) had a small but non-signifi cant effect on myometrial contractility 
from non-pregnant mice, but at 30 µM concentrations induced a signifi cant 
decrease in spontaneous contractility compared to vehicle control (260.5 % 
vs. 137.3%, p<0.05). All ERG isoforms and BKCa were detected by qPCR in 
the tissues studied.
Conclusions: The novel BKCa activator NS11021 has no effect on spontaneous 
myometrial contractions from non-pregnant or late pregnant mice. The effect 
of NS1619, seen in this and previous studies, are more likely to have been 
mediated by an action of NS1619 on ERG channels.
Funded by: Action Medical Research, (Charity Reg Nos: 208701 & SC039284) 
Rosetrees Trust (298582), Tommy’s (1060508) and a British Pharmalogical 
Society summer studentship.
References: Tribe et al., Biol Reprod 2000; 63:748-55; Aaronson et al., Br J 
Pharm 2006; 147: 815-824.

T-236
ATP-Sensitive Potassium Channels Kir6.1 and Kir6.2 Subunits Decrease 
with Labour in Human Pregnant Myometrium. Chen Xu,1,4 Ji Xing You,1 
Lu Gao,1 Mei Lan Zhang,3 Rong Hu,2 Ning Hui,2 David M Olson,4 Xin Ni.1 
1Physiology, Second Military Medical Uni., Shanghai, China; 2OB/GYN, 
Changhai Hospital, Second Military Medical Uni., Shanghai, China; 3OB/GYN, 
Navy General Hospital, Beijing, China; 4OB/GYN, Pediatrics & Physiology, 
Uni. Alberta, Edmonton, AB, Canada.
Background: The ATP-sensitive potassium (KATP) channel is one of the most 
abundant potassium channels which plays an important role in maintaining 
the basal membrane potential in smooth muscle cells. Changes in expression 
and/or activity of the KATP channels may lead to an alternation in uterine 
contractility.
Objective: to investigate the protein expression level of the KATP channels before 
(TNL) and after (TL) the onset of labour at term in pregnant myometrium.
Methods: Immunohistochemistry was carried out to detect the location of four 
KATP channel subunits. Isometric recording of myometrium contraction was used 
to confi rm the activity of KATP channels. The protein abundance determination 
of the four KATP channel subunits in lower and upper segment was performed 
by Western Blot. (N= 10 in TNL group and TL group)
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Results: Four KATP channel subunits, namely Kir6.1, Kir6.2, SUR1 and SUR2B, 
were identifi ed and mainly localized to human myometrial smooth muscle. 
Diazoxide, a KATP channel opener, completely inhibited the spontaneous 
contractility of pregnant myometrium at 10-4 mol/L, confi rming the presence 
of KATP channels in human myometrium. In lower segment myometrium, the 
protein abundance of Kir6.1 ( 26.46±3.6 vs. 6.17±1.03, P<0.01 ) and Kir6.2 
( 14.62±1.29 vs. 10.22±1.07, P<0.05 ) were signifi cantly decreased whereas 
SUR1 protein abundance ( 11.02±1.47 vs. 17.17±0.89, P<0.01 ) increased in TL 
biopsies compared to those in TNL samples. No signifi cant difference in SUR2B 
protein abundance ( 20.43 ± 2.52 vs. 20.12 ±1.41 ) was observed between 
TNL and TL groups. In upper segment myometrium, the protein abundance 
of Kir6.1 ( 15.98±1.28 vs. 9.09±2.19, P<0.05 ) and Kir6.2 ( 21.89±2.44 vs. 
13.97±1.86, P<0.05 ) decreased during labour. No signifi cant differences in 
SUR1 ( 12.74±2.71 vs. 9.88±3.82 ) and SUR2B ( 13.05±1.71 vs. 7.63±2.19 )
protein abundance were observed between TNL and TL groups.
Conclusion and Signifi cance: The decrease of protein mass of the two core 
KATP channel subunits in myometrium after the onset of labour may contribute, 
in part, to the enhanced uterine contractility during parturition.
Funding: Supported by the China-CIHR/NSFC-IHDCYH program and 
PreHOT-AIHS.

T-237
Inward Rectifi er Potassium Currents (Kir) in Human Myometrial Cells. 
Roger C Young, Gabriela Goloman. Obsetrics, Gynecology and Reproductive 
Sciences, University of Vermont, Burlington, VT, USA.
Objective: Myometrial excitability is reduced by a more hyperpolarized 
myometrial resting membrane potential (Erest). In other tissues such as the 
heart, Erest is primarily established by outward potassium currents through 
inward rectifying potassium channels (Kir). Kir is specifi cally blocked by 
low concentrations of BaCl2, and we have previously shown that exposure 
of pregnant rat myometrial strips to 50 µM BaCl2 caused contractions to 
increase peak forces and frequency. Here we test for the cellular effects of Kir 
in human myocytes.
Methods: Human myometrium was obtained from term pregnant women at 
Cesarean delivery. Tissues were digested with collagenase and single myocytes 
were either studied immediately (fresh cells) or after culture through as many 
as 6 passages (cultured cells). Whole cell patch-clamp electrophysiology 
experiments were performed using standard voltage-clamp techniques. The 
control bathing solution contained 10 mM KCl and 1µM nifedipine, but was 
otherwise physiological. From a holding potential of -60 mV, test pulses were 
applied from -120 mV to -20 mV. Experiments were then repeated with 50 
µM BaCl2 added to the bath. Kir currents were calculated from the differences 
between the Ba2+-containing bath and the control.
Results: Both freshly dispersed (n=10) and cultured (n=20) human myometrial 
cells expressed potassium currents that were sensitive to low concentrations 
of Ba2+. These were further identifi ed as Kir currents by the approximately 
linear voltage dependence between -120 and -60 mV, and rectifi cation at the 
K+ Nernst potential (-60 mV). Most cells expressed Kir specifi c conductances 
∼20 pS/pF, although some cells exceeded 40 pS/pF.

Conclusions: Kir currents were observed in both fresh and cultured human 
myometrial cells, suggesting Kir currents contribute to myometrial tissue 
quiescence by setting a hyperpolarized Erest. The variability of specific 
conductances among cells suggests there are populations of cells that 
preferentially contribute to tissue quiescence or excitability.

T-238
Even in Absence of Macrosomia, Abnormal 2nd Trimester Oral Glucose 
Tolerance Test Relates to Neonatal Hypoglycemia. Ilham Atfane, Ralph R 
Scholten, Fred K Lotgering, Marc EA Spaanderman. Department of Obstetrics 
and Gynecology, Radboud University Nijmegen Medical Centre, Nijmegen, 
Netherlands.
Objective
Gestational diabetes (GD) relates to neonatal macrosomia and associated 
obstetric complications. Macrosomia, raises the risk on neonatal hypoglycemia 
(NH). It is still obscure whether abnormalities in gestational glucose metabolism 
in absence of macrosomia also relate to NH. In this study, we hypothesized that 
2nd trimester abnormalities in glucose metabolism relate to NH independent 
of macrosomia.
Methods
We evaluated 136 singleton pregnant women at risk for GD in 2nd trimester with 
4 points 100g oral glucose tolerance test (OGTT; diagnosis GD conform ADA 
criteria). We assessed fasting insulin (mU/l) and calculated insulin resistance 
index (HOMA-ir). Abnormal OGTT was followed by dietary measures or, 
when glucose control was insuffi cient, medication. Obstetric outcomes were 
extracted from medical fi les. Groups were compared according to NH (yes/no). 
NH was diagnosed when 1 blood glucose level, measured within 24 hrs post 
delivery, was < 2.2 mol/l. We used multivariable regression analysis to explore 
pre-defi ned predictors of NH (abnormal OGTT, macrosomia, dietary regimen, 
medicamental treatment). Data are detailed as median with inter quartile range 
and tested non-parametrically.
Results
Mothers of hypoglycemic neonates (19%) differed from mothers of 
normoglycemic neonates by higher fasting blood glucose (4.6 [4.3-5.0] 
vs 5.1 [4.7-5.8], p<0.001), insulin (16 [12-23] vs 13 [10-17], p=0.03) and 
HOMA-ir (3.5 [2.5-5.1] vs 2.9 [1.9-3.7], p=0.02) resp. At birth 58% of 
hypoglycemic neonates were macrosome in contrast to 16% in normoglycemic 
neonates (p<0.001). All women with GD received a diet. Five women needed 
medication (insulin (n=3), metformin (n=2)). In this group 4 neonates were 
born hypoglycemic. Macrosome neonates had increased risk to develop NH 
(crOR: 7.5 [95%CI: 2.9-19.0], aOR: 8.8 [95%CI: 3.1-25.1]). Independent of 
macrosomia, GD itself raised the risk on subsequent NH (crOR 5.1 [95%CI: 2.0-
12.7], aOR 3.9 [95%CI: 1.3-11.6]). The need for glucose lowering medication 
indicated those at highest risk for NH (crOR19.8 [95%CI: 2.1-186], aOR: 13.9 
[95% CI: 1.2-158]).
Conclusion
Even in absence of macrosomia, despite dietary or medicamental interventions, 
GD almost quadruplicates the risk on NH. Our data indicate that precautions 
should be made to detect NH to prevent potential cerebral damage, even in 
absence of macrosomia.

T-239
The Relationship between Fetal Gender and the Effects of Treatment of 
Mild Gestational Diabetes. Ray O Bahado-Singh. Eunice Kennedy Shriver, 
National Institute of Child Health and Human Development Maternal Fetal 
Medicine Units Network, Bethesda, MD, USA.
Background
Gestational diabetes (GDM) is characterized by increased oxidative stress (OS). 
Data suggest a role of OS in lipid accumulation. Additionally, lab and clinical 
data suggest greater susceptibility and more marked response to treatment of 
OS in males. We evaluated whether treatment of mild GDM results in different 
pregnancy or neonatal outcomes in women carrying male fetuses.
Methods
This is a secondary analysis of a masked RCT of mild GDM. Women between 
24 to 31 weeks gestation were assigned to regular prenatal care or to a strict 
diabetic protocol including diet, glucose monitoring, and insulin therapy as 
required. The relationships between fetal gender and pregnancy outcomes 
based on therapeutic approach for GDM was evaluated. Outcomes assessed 
included preeclampsia or gestational hypertension, neonatal composite outcome 
(preterm birth, SGA or NICU admission), and maternal composite outcome 
(labor induction, cesarean delivery, preeclampsia or gestational hypertension). 
In addition, the effect of treatment on multiple secondary outcomes in the 
two gender groups was compared. The Breslow Day test and ANOVA were 
used to test for interactions between treatment group and gender with these 
outcomes.
Results
There were a total of 469 pregnancies with male fetuses of which 244 were 
randomized to treatment and 225 to routine care. For females the numbers 
were 463, 233 and 230. There was no signifi cant interaction between GDM 
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treatment and fetal gender for the outcomes of preeclampsia or gestational 
hypertension (p=0.59), maternal composite outcome (p=0.86), or neonatal 
composite outcome (p=0.91). Signifi cant interactions between male gender 
and treatment were identifi ed for neonatal fat mass (p=0.04) and normalized 
birth weight (p=0.04).
Newborn Outcomes
 Males Females
 GDM Treatment 

Mean ± SD
Usual Care 
Mean ± SD

GDM Treatment 
Mean ± SD

Usual Care 
Mean ± SD

Fat mass (g) 416.6 ± 172.8 487.0 ± 229.5 429.7 ± 185.7 442.1 ± 213.2
Birth weight centiles 50.7 ± 29.2 62.5 ± 30.2 54.7 ± 29.9 56.7 ± 31.3
Conclusion
Reduction in neonatal fat mass and birth weight is one of the main benefi ts 
of treatment of mild GDM. In the current study, the reduction of neonatal fat 
mass and birth weight resulting from treatment of mild GDM appears greater 
for male neonates.

T-240
The Effect of Obesity in Pregnancy on Relative Expression of Adipokines 
in Human Subcutaneous and Omental Adipose Depots. Sarah M Barr,1 Brian 
R Walker,2 Nicholas M Morton,2 Jane E Norman.1 1Centre for Reproductive 
Biology, University of Edinburgh, Edinburgh, United Kingdom; 2Centre 
for Cardiovascular Science, University of Edinburgh, Edinburgh, United 
Kingdom.
Introduction. In non-pregnant individuals, obesity is associated with intra-
adipose inflammation and disturbance of adipokine regulation. These 
abnormalities have been implicated in the pathogenesis of obesity-related 
insulin resistance and Type II Diabetes Mellitus. We hypothesize that pregnancy 
exaggerates the adipose tissue infl ammation and adipokine expression of obesity 
and thus contributes to excess adverse outcomes of these pregnancies.
Methods. Healthy pregnant women had plasma and paired subcutaneous 
and omental adipose samples taken during elective caesarean section of 
uncomplicated singleton pregnancies at term (37-42 wks). Interleukin-6 (IL-
6), IL-8, IL-1beta, Tumour Necrosis Factor Alpha (TNFα) and Monocyte 
Chemoattractant Protein 1 (MCP-1) was measured in maternal plasma of 
lean (20-25 kg/m2) and obese (BMI>30kg/m2) women (n=39). IL-6, TNFα, 
MCP-1, leptin and adiponectin mRNA levels were quantifi ed in adipose tissue 
using real time RT-PCR (Taqman) and correlated with BMI (n=45, BMI 20.7-
48.8kg/m2).
Results. Plasma IL-6 was greater in obese compared with lean pregnant 
women (3.0±0.37 vs 1.6±0.11 pg/ml, p=0.0014). There were no differences 
in plasma TNFa, MCP-1, IL8 or IL-1b between lean and obese women. BMI 
was positively correlated with IL-6 (r=0.4129, p=0.007) and MCP-1 (r=0.3685, 
p=0.01) mRNA levels in subcutaneous adipose tissue. In contrast, in omental 
adipose tissue, no such correlation was demonstrated for IL-6 (r=0.06, p=0.68) 
or MCP-1 (r=0.09, p=0.54). TNFα, was not correlated with BMI is either depot 
(r=-0.06, p=0.66 in subcutaneous and r=0.11, p=0.45 in omental adipose). 
mRNA levels of the adipokines leptin and adiponectin were not correlated 
with BMI in either depot.
Conclusions. We conclude that in late pregnancy, obesity is associated with 
greater intra-adipose inflammation in subcutaneous adipose tissue but, 
surprisingly, is not associated with the abnormalities in adipokines that are 
characteristic in non-pregnant obese women. These data may highlight specifi c 
pathways that are important in the complications of obesity in late pregnancy, 
but also suggest that important metabolic disturbances are more relevant early 
in pregnancy.

T-241
Is There a Benefi t To Screening Adolescents for Gestational Diabetes. 
Elizabeth Brass,1 Jeanelle Sheeder,2 Lorraine Dugoff.2 1Maternal Fetal 
Medicine, Oregon Health @ Sciences University, Portland, OR, USA; 
2Obstetrics & Gynecology, University of Colorado Health Sciences University, 
Aurora, CO, USA.
Objective: To examine maternal characteristics and pregnancy outcomes in 
adolescent pregnancies with normal and abnormal 1 hour oral 50 gram glucose 
tolerance tests (GTT).
Design: A retrospective cohort study was conducted on adolescents attending 
the Colorado Adolescent Maternity Program clinic. Maternal characteristics 
and pregnancy outcomes in the groups with normal (n=881) vs abnormal 1 hour 
GTTs (n = 92) were compared. An abnormal 1 hour GTT was defi ned as ≥130 
mg/dL. Forty-nine of the 92 adolescents (53%) had a 3 hour GTT performed. 
Four of these were abnormal. An abnormal 3 hour GTT was defi ned using the 
Carpenter and Coustan criteria. The characteristics and outcomes in the groups 

with the normal and abnormal 3 hour GTTs were compared. Dichotomous 
outcomes were compared using Chi-square tests.
Results: Adolescents with an abnormal 1 hour GTT were older, more likely to 
be overweight/obese, more likely to be Hispanic, and less likely to be Black 
(Table). There was no difference in the rates of adverse neonatal outcomes 
including LGA, preterm birth, and the incidence in cesarean delivery among 
the two groups. Body mass index (kg/m2, BMI) was higher among the four 
adolescents (8%) who had an abnormal 3 hr GTT.
Outcomes Among Adolescents
Characteristics and 
Outcomes 1 hr GTT <130 (n=789) 1 hr GTT ≥130 (n=92) p- value
Age 16.96 17.20 0.085
Overweight/ 23.7% 35.2% 0.032
Primigravid 70.2% 76.1% 0.220
Hispanic 38.4% 48.9% 0.06
Black 32.1% 19.8% 0.005
White 25.7% 31.5% 0.255
LGA 6.5% 5.7% 0.76
Preterm (<37 weeks 
gestation) 14.2% 14.3% 0.98
Cesarean delivery 10.7% 14.1% 0.363
Conclusion: Universal screening of adolescents with 1 hour GTT does not 
appear to be of signifi cant value. Although 9% of adolescents had a positive 
1 hour GTT using the 130mg/dL cut-off, only 8% of these adolescents had 
a positive 3 hour GTT and none of them had the complications seen in adult 
women diagnosed with gestational diabetes, including macrosomia and an 
increased cesarean delivery rate. Consideration should be given to discontinuing 
the universal 1 hour GTT in pregnant adolescents.

T-242
Vitamin D [25(OH)D] Defi ciency Is Inversely Correlated with Gestational 
Age at Initial Screening. Richard M Burwick, Louise E Wilkins-Haug, 
Thomas D Shipp. Division of Maternal Fetal Medicine, Department of 
Obstetrics, Brigham and Women’s Hospital, Harvard Medical School, Boston, 
MA, USA.
Objective: To evaluate differences in Vitamin D levels by gestational age at 
initial screening.
Methods: Through an electronic database we generated a random sampling of 
white and black women who underwent Vitamin D [25(OH)D] screening during 
their pregnancy. Subjects had non-anomalous, singleton gestations and were 
receiving care at Brigham and Women’s Hospital between 1/1/09 to 1/1/10. 
We compared Vitamin D levels by age, race, BMI, parity, and gestational age 
(GA) at initial screening. Vitamin D insuffi ciency was defi ned as <30ng/ml 
and defi ciency as <20ng/ml.
Results: We abstracted data from 72 charts of subjects meeting inclusion criteria. 
67% of subjects were black, 39% were obese, and the mean (±SD) age was 
29.7±5.9yrs. Overall, 62.5% of subjects had Vitamin D insuffi ciency (<30ng/
ml) and 36.1% had Vitamin D defi ciency (<20ng/ml). Vitamin D defi ciency 
was inversely correlated with gestational age at screening (r= -0.31, p=0.009). 
Vitamin D defi ciency was present in 46.2% of subjects screened <20wks GA but 
only 10.0% of those screened after 20wks (p=0.004). In multivariate regression 
models adjusted for age, parity, race and BMI, Vitamin D screening <20wks 
was the factor most strongly associated with Vitamin D insuffi ciency (OR 7.09, 
p=0.003) or defi ciency (OR 9.71, p=0.009). Furthermore, Vitamin D defi ciency 
<20wks GA was not associated with birthweight (p=0.28), gestational age at 
delivery (p=0.93), or preterm birth <37wks (p=0.37).
Conclusion: Vitamin D deficiency is significantly more common when 
screening is performed prior to 20 weeks gestation. Low rates of Vitamin D 
defi ciency in women screened after 20 weeks suggests that Vitamin D levels 
may normalize spontaneously over gestation. Further research is warranted 
before routine Vitamin D screening is implemented.

T-243
Fetal Cortisol Is Elevated in Maternal Obesity (MO). Margaret F Carter,1 
Adam Uthlaut,2 Stephen P Ford,2 Donald J Dudley,1 Peter W Nathanielsz.1 1Ob/
Gyn, University of Texas HSC at San Antonio, San Antonio, TX, USA; 2Dept. 
of Animal Science, University of Wyoming, Laramie, WY, USA.
Background: Studies in several animal species implicate elevated fetal cortisol 
as an important mediator in the response to challenges in pregnancy, such as 
stressors and nutritional defi cits. Fetal cortisol is elevated in some animal 
models of MO, but we have not found any simultaneous measurements of 
maternal and fetal cortisol in human pregnancy.
HYPOTHESIS: Maternal and fetal cortisol concentrations are elevated in 
human MO.
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METHODS: Paired maternal venous and fetal umbilical vein samples were 
obtained from 24 term uncomplicated pregnancies at scheduled cesarean 
delivery. There were 7 mothers with a normal (≤24.9) body mass index (BMI), 
11 overweight (≥25 and ≤29.9), and 6 obese (≥30). Using serum, cortisol 
was assayed on an Immulite 1000. Intra-assay CV for cortisol was 3%, and 
sensitivity was 2.5 ng/ml. Group comparisons by Student’s unpaired t-test. 
Data M ± SEM. Signifi cance set at p≤0.05.
RESULTS: Fetal cortisol was elevated in overweight BMI (27.3 ± 0.49) 
mothers compared with normal (22 ± 0.52), and concentrations remained 
higher when the overweight and obese (33.3 ± 1.23) were combined (Figure 
1). Maternal cortisol concentrations were not different when comparing normal 
to overweight or normal to overweight plus obese.

CONCLUSIONS: This is the fi rst demonstration of increased human fetal 
cortisol in the setting of uncomplicated overweight and obese pregnancies. 
Cortisol in fetal blood is derived both from direct fetal secretion and 
transplacental passage from the maternal circulation. We have previously 
reported that placental 11-β-HSD-2 which protects the fetus from high levels 
of maternal cortisol is unchanged in the placenta of obese women, while 
11-β-HDS-1 is decreased. Cortisol is also produced in peripheral tissues; it 
remains to be determined whether the higher fetal levels of cortisol are produced 
by the fetal adrenal or peripheral conversion of cortisone to cortisol.

T-244
The One Carbon-Cycle (1CC) Shows Dysregulation in the Setting of 
Maternal Obesity (MO) in Human Pregnancy. Margaret F Carter, Donald J 
Dudley, Peter W Nathanielsz. Ob/Gyn, University of Texas HSC at San Antonio, 
San Antonio, TX, USA.
Background: Hyperhomocysteinemia and inadequate folate and B12 intake 
are implicated in poor pregnancy outcomes. While there is a growing concern 
about 1CC dysfunction in pregnancy, especially in relation to maternal body 
mass index (BMI), there are few data available. A differential need for 1CC 
intermediates in the setting of high BMI is likely since they are involved in many 
cellular processes that are altered with adiposity, such as choline formation.
Hypothesis: More 1CC intermediates are consumed by metabolism in MO 
and concentrations will, therefore, be lower.
Methods: Maternal and umbilical vein samples were obtained from 42 mothers 
and 29 fetuses (BMI 18.5 to 42); serum frozen; and folate, B12, and homocysteine 
(HCYS) were measured on an Immulite 1000. Intra- and inter-assay coeffi cients 
of variation were: folate – 6.7 and 7.9% at 700pg/ml, B12 - 6.7 and 7.9% at 
700pg/ml, and HCYS– 3.4 and 4.1% at 11umol/L. Data were log transformed 
for analysis by BMI using Student’s unpaired t-test and Pearson Product 
Moment Correlation. Pre-pregnancy BMI, gestational weight gain, delivery 
BMI, and fetal weight were compared with maternal and fetal concentrations 
of folate, B12, and HCYS. Data M ± SEM. Signifi cance set at p≤0.05.
Results: Non-obese mothers (n=16) pre-pregnancy BMI was 22.07 ±0.46 vs. 
31.1 ± 0.89 (p<0.01) for the overweight plus obese combined group (n=28). 
Maternal B12 was lower in the combined (n=26) compared to non-obese (n=14) 
(278 ± 26.9 vs. 380 ± 53.0; p=0.02). Maternal folate and HCYS and fetal folate, 
B12, and HCYS were similar between groups. Maternal HCYS correlated 
negatively with fetal weight (Fig 1). None of the other tested correlations 
were signifi cant.

Conclusion: MO is associated with an increased risk of spontaneous abortion, 
congenital anomalies, intrauterine fetal demise, and thromboembolic disease. 
Our data show dysregulation of the 1CC which may compromise its multiple 
roles in altering gene function and lipid and amino acid synthesis. Our 
data support the view that maternal HCYS may be a marker for poor fetal 
growth.

T-245
Evaluation of Food Consumption in Italian Healthy Pregnant Women at 
Mid Gestation. F Parisi, C Berti, I Cetin. Clinical Sciences, Unit Obstetrics 
and Gynecology, Univ Milan, Italy.
Background. Maternal diet is one of the major factors influencing the 
development of embryo and fetus, as well as maternal health.
Aim. To describe food intake and eating behavior in Italian pregnant women, 
with particular interest to micronutrients.
Materials. 35 healthy Italian singleton pregnant women (25-40years; 22-28wks 
gestation) were consecutively recruited as part of a larger nutritional study. 
Exclusion criteria were known maternal/placental/fetal pathologies, and use 
of drugs. Data were collected via demographic questionnaires, anthropometric 
measurements, maternal blood for micronutrient biomarkers (Table1), 
eating behavior and food frequency questionnaires. Results are expressed as 
mean±SD.
Results. Women had a normal pre-gestational BMI (21.8±3.4 kg/m2), the 
weight gain was 5.0±3.3 kg at recruitment and 42.9% were nulliparous. 14.3% 
of women smoked and 20.5% had supplement intake. All biomarkers (Table1) 
were within accepted ranges for pregnancy, with ferritin in the lowest range (5 
women had ferritin defi ciency, <10 µg/L).
Table1. Biomarker levels
Biomarker Concentration
Iron(µg/dL) 101.1±40.9
Ferritin(µg/L) 27.3±22.8
Folate(µg/L) 11.2±7.3
Vitamin B12(ng/L) 303.9±112.3
Homocysteine(µmol/L) 5.5±2.9
Hb(g/dL) 11.4±0.8
Weekly intake of oily fi sh (Table2) was signifi cantly lower than recommended 
2 portions. 3 daily servings of fruit/vegetables were consumed against the 
recommended 5 portions.
Table2. Weekly consumption of relevant foods
Food Servings/week
Oily fi sh 0.4±0.8
Fruit 6.3±8.5
Vegetables 16.0±21.4
94% of our volunteers had regularly breakfast, 11% of women a daily snack 
in the morning, 23% in the afternoon. It is recommended that pregnant women 
eat small to moderate-sized meals at regular intervals, and eat nutritious snacks 
to avoid hypoglycaemia.
Conclusion. These are preliminary data of a larger nutritional study, thereby they 
give some potential indication about the adequacy of diet during pregnancy. 
Iron and DHA intake should be improved, in order to prevent the reported 
increased risk of pregnancy pathologies like preterm delivery. Moreover, higher 
intake of dietary antioxidants, potentially effective in limiting pathological 
aspects related to infl ammation or oxidative stress, should be suggested. In 
conclusion, targeted recommendations must be given to guide pregnant women 
in their food choice.
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T-246
Sex Specifi c Effects of 30% Global Maternal Nutrient Restriction (MNR) 
on Baboon Placental 11β-Hydroxysteroid Dehydrogenase (11β-HSD) at 
0.5G and 0.9 Gestation (G). Jaehyek Choi, Cun Li, Peter W Nathanielsz. 
Center for Pregnancy and Newborn Research, Dept OB/GYN, The University 
of Texas Health Science Center at San Antonio, San Antonio, TX, USA.
Introduction: The placenta provides an incomplete barrier to the passage of 
cortisol from mother to fetus. We have shown that maternal and fetal cortisol 
are elevated in MNR and sought to determine potential changes in placental 
11β - HSD1 & 2 that together regulate placenta cortisol transfer.
Methods: Pregnant baboons were fed as ad lib controls (CTR; 0.5G: n for each 
fetal gender given in each group - female n=3, male n=5; 0.9G: female n = 4, 
male n = 3) or fed 70% of CTR global diet (MNR; 0.5G: female n=3, male 
n=3; 0.9G: female n = 3, male n = 3) from 0.16 G with fetal euthanasia and 
tissue recovery under general anesthesia at c-section at 0.5G and 0.9 G (1.0 
G ∼ 184 days). Protein expression was determined by immunohistochemistry 
and quantifi ed by image analysis for fraction (area immunostained/area of 
the fi eld x 100%) and density (expressed in arbitrary density units, ADU). 
Comparisons by Student’s t-test with p< 0.05. Data are M±SEM, CTR data 
presented fi rst, * p< 0.05.
Results:

Fig 1. Baboon placental staining density (ADU) for A) 11β-HSD 1, B) 
11β-HSD2 at 0.9G from CTR and MNR mothers at 0.9 G * p < 0.05. Similar 
results were obtained for stained fraction.
Conclusion: There were no signifi cant changes at 0.5G. Given the decreases 
of female 11β-HSD2 (hence less cortisol to cortisone conversion) at 0.9G, 
these results suggest that there is the potential for female fetuses to be 
exposed to higher levels of cortisol crossing the placenta from the mother 
than are appropriate for the current stage of development. High levels of fetal 
exposure have been shown to be a fundamental mechanism in developmental 
programming.

T-247
Maternal Weigh Gain and the Risk of Meconium Aspiration Syndrome. 
Revital Faro,1 Joaquinn Santolaya-Forgas,1 Yinka Oyelese,2 Paul Matta,2 
William MacMillan,1 Cande Ananth.1 1OB GYN, UMDNJ-RWJ, New Brunswick, 
NJ, USA; 2OB GYN, Jersey Shore Medical Center.
OBJECTIVE: We sought to determine if there is an association between 
maternal weight gain in pregnancy and meconium aspiration syndrome.
STUDY DESIGN: We utilized data from the US Vital Statistics for years 
1990-2004, restricted to nulliparous women with and without diabetes and 
with singleton live births at ≥20 weeks of gestation. Maternal weight gain in 
pregnancy was stratifi ed into 3 groups: <30, 30-49, and ≥50 lbs and the rate 
of meconium aspiration syndrome calculated for each group.
RESULTS: The results are summarized in the following table.
CONCLUSION: Our fi ndings suggest that diabetic and non-diabetic patients 
with excessive weight gain during pregnancy have an increased risk for 
meconium aspiration syndrome.
Maternal Weight Gain (lbs) Total Births Meconium (per 1,000)
   
Non-diabetics   
<30 5587835 2.8
30-49 7077509 3.0
>50 1598956 3.6
Diabetics   
<30 169192 3.4
30-49 129781 3.4
>50 31537 4.5

T-248
Population Standards of Birth Weight Underestimate Fetal Growth 
Abnormalities in Diabetic Pregnancies. Benjamin A Kase,1 Clint Cormier,2 
Maged M Costantine,3 Manju Monga,1 Sean C Blackwell.1 1Obstetrics, 
Gynecology and Reproductive Sciences, University of Texas Health Science 
Center at Houston, Houston, TX, USA; 2Regional Perinatal Group, Willis 
Knighton Medical Center, Shreveport, LA, USA; 3Obstetrics and Gynecology, 
University of Texas Medical Branch, Galveston, TX, USA.
Objective:
Customized birth weight (cust BW) percentiles which incorporate maternal 
and fetal characteristics have been shown to predict adverse perinatal outcomes 
better than population-based standards (pop BW). However, these methods 
have not been specifi cally applied to examine pregnancies complicated by 
pre-gestational or gestational diabetes (GDM). Our purpose was to compare 
the frequency of abnormal fetal growth patterns in diabetic (DM) pregnancies 
using customized versus population based birth weight standards.
Study Design:
Study population was a retrospective cohort of singleton DM pregnancies 
delivered over a one-year time period (6/07-5/08) from a single tertiary care 
university-based medical center. Eligibility criteria were gestational age (GA) 
> 20 weeks (wks) at delivery, live born, and absence of major chromosomal/
structural abnormalities. Pregnancies were categorized as SGA (< 10th 
percentile), LGA (> 90th percentile), or AGA (10-90%tile) based on pop BW 
(Alexander et al. OG 1996) or cust BW (Gardosi et al. AJOG 2009) standards. 
Cust BW standards included adjustments for maternal race, parity, height, 
weight, and fetal gender.
Results:
There were differences in the rates of SGA (p <0.004 ) and LGA (p < 0.001) 
between cust BW and pop BW methods (see table). These differences were 
present for both pre-gestational DM and GDM. When comparing the two 
methods, pop BW missed 13/16 (81%) of SGA and 23/39 (59%) of LGA cases 
defi ned by cust BW methods. There were 1/4 (25%) SGA and 3/19 (16%) 
LGA cases classifi ed using pop BW standards that were not diagnosed using 
cust BW percentiles.
Conclusions:
The use of cust BW calculation identifi ed a larger percentage of neonates with 
both SGA and LGA compared to pop BW standards.
Table 1
 Overall N=155 Pre-gestational DM N=65 GDM N=90
SGA by cust BW 19 (12.3%) 12 (18.4%) 7 (7.8%)
SGA by pop BW 4 (2.6%) 2 (3.0%) 2 (2.2%)
LGA by cust BW 39 (25.2%) 17 (26.1%) 22 (24.4%)
LGA by pop BW 19 (12.3%) 12 (18.4%) 7 (7.8%)

T-249
Are There Racial Differences in Obstetric Outcomes in the Setting of Poor 
Maternal Weight Gain during Pregnancy. Joel D Larma, Cynthia Shellhaas. 
Obstetrics & Gynecology, Division of Maternal Fetal Medicine, The Ohio State 
University, Columbus, OH, USA.
OBJECTIVE:
Numerous obstetric morbidities are increased in the setting of poor maternal 
weight gain during pregnancy. The objective is to assess racial disparities 
in obstetric outcomes in the setting of poor maternal weight gain during 
pregnancy.
STUDY DESIGN:
NHANES links national birth certifi cate data with the health and nutrition 
status of citizens. The NHANES database was utilized for this analysis. 
Poor weight gain was defi ned as a weight gain during pregnancy of less 
than 15 pounds. Variables were compared between non-Hispanic whites and 
non-Hispanic blacks. Continuous variables were collapsed into categorical 
variables. Categorical variables were initially compared using the chi-square 
test or Fisher’s exact test when appropriate. A p value of < 0.05 was considered 
statistically signifi cant. A multiple logistic regression analysis was performed 
adjusting for variables found to be signifi cant in univariate analysis. All analyses 
were performed using STATA 11.0.
RESULTS:
Poor weight gain occurred in 7.4 % of all non-Hispanic whites and for 13.6% 
of all non-Hispanic blacks (p < 0.001). Compared to non-Hispanic whites 
who had poor maternal weight gain during pregnancy, the adjusted odds ratio 
(aOR) for low birthweight was 1.79 (95% CI 0.87, 3.68) for blacks. The aOR 
for primary C/S was 1.44 (95% CI 0.68, 3.02) and for a low 5 minute Apgar 
was 2.74 (0.49, 15.36). Non-hispanic blacks were signifi cantly less likely to 
require an induction of labor (aOR of 0.18 with 95% CI 0.04, 0.8) in the setting 
of poor maternal weight gain.
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TABLE 1  
VARIABLE aOR (95% CI)
Low Birthweight (*Referent to whites) 1.79 (0.87, 3.68)
Vaginal Birth* 1.13 (0.6, 2.12)
Primary C/S* 1.44 (0.68, 3.02)
Induction of Labor* 0.18 (0.04, 0.8)
PROM* 3.09 (0.9, 10.58)
Abruption* 1.45 (0.09, 23.56)
Assisted Ventilation for < 30 minutes* 2.92 (0.26, 32.68)
Assisted Ventilation for > 30 minutes* 0.71 (0.06, 8.01)
Low 1 minute Apgar* 1.9 (0.76, 4.76)
Low 5 minute Apgar* 2.74 (0.49, 15.36)
Fetal Distress* 2.03 (0.55, 7.43)
Dysfunctional Labor* 0.36 (0.04, 3.23)
CONCLUSION:
Non-Hispanic blacks, relative to non-Hispanic whites, are not more likely 
to have a low-birth weight infant in the setting of poor maternal weight gain 
during pregnancy.

T-250
The Obstetrical and Neonatal Implications of a Low Value on the Glucose 
Screening Test. Kimberly K Ma. Eunice Kennedy Shriver National Institute 
of Child Health and Human Development, Maternal-Fetal Medicine Units 
Network, Bethesda, MD.
Objective: To assess the relationship between a low 50 gram one hour glucose 
screening test (GLT) and various maternal and neonatal outcomes.
Study Design: This is a secondary analysis of a multicenter observational 
cohort assembled alongside a randomized controlled trial of treatment for mild 
gestational diabetes. This cohort included women with a GLT less than 120 
mg/dL between 24 and 31 weeks gestation (those with values between 120 
and 135 mg/dl were excluded to limit false negatives for gestational diabetes). 
Maternal and neonatal outcomes were compared between women with values 
in the lowest tertile (< 90 mg/dL) and those with higher screening results (90-
120 mg/dL). Additionally, sub-group analyses were conducted by 10 mg/dL 
increments. Obstetrical and neonatal outcomes were compared between groups 
using the Chi-square test and logistic regression.
Results: Of 436 screened women, 297 (68.1%) had a test result of 90-120 
mg/dL and 139 (31.9%) had a result of <90 mg/dL. Race and body mass 
index were similar in both groups. There was a lower incidence of neonatal 
hypoglycemia (glucose < 35 mg/dL within 2 hours of birth) in those with a 
GLT< 90 mg/dL (5.7% vs. 16.5%, p=0.006). Examination by 10 mg increments 
showed a J-shaped distribution for GLT and rates of neonatal hypoglycemia 
(Table 1, p=0.016). Mode of delivery, birth weight, neonatal intensive care 
admissions, and preeclampsia were not signifi cantly associated with screening 
test results.
Conclusion: Among women with glucose screen <= 120 mg/dL between 24 
and 30 weeks gestation, a result < 90 mg/dL is associated with a lower risk 
of neonatal hypoglycemia but not with other adverse maternal or neonatal 
outcomes.
 Glucose Screening Test 
Value (mg/dL)  Patients (n)  Cases  Rate of Neonatal Hypoglycemia 
< 70 15 2 13.3%
70-79 35 1 2.9%
80-89 56 3 5.4%
90-99 65 9 13.9%
100-109 84 13 15.5%
110-119 82 16 19.5%
p=0.016 trend test

T-251
A High Fat to Muscle Mass Ratio Drives Elevated Plasma Glucose and 
Insulin Levels in Pregnancy. Nicole E Marshall,1 Perrie F O’Tierney,2 David 
Barker,2,3 Cynthia Morris,4 Jonathan Purnell,3 Kent L Thornburg.2,3,4 1Maternal-
Fetal Medicine, Oregon Health & Science University, Portland, OR, USA; 
2Heart Research Center, Oregon Health & Science University; 3Department of 
Medicine, Oregon Health & Science University; 4Public Health & Preventative 
Medicine, Oregon Health & Science University.
BACKGROUND: Despite clear links between maternal obesity, macrosomia, 
and future cardiovascular disease in the offspring, little is known about how 
maternal body composition infl uences fetal growth and metabolism. Although 
BMI is the standard tool used to assess obesity, it fails to take into account 
differences in maternal fat and muscle masses between individuals. Fat mass is 
important for its detrimental effects on insulin/glucose regulation and cytokine 
generation, but so is muscle mass as the primary site for glucose disposal. 
Abnormalities in both could lead to increased maternal glucose levels, which 
are associated with fat accumulation in offspring.

HYPOTHESIS: Low muscle mass in relation to fat mass leads to abnormal 
glucose metabolism during pregnancy.
STUDY DESIGN: Through the Oregon Women’s Study, we examined a subset 
of 44 non-diabetic pregnant women who had anthropometric measurements, 
including arm circumference and tricep, bicep, subscapular, and suprailiac 
skin fold thickness, performed along with random glucose and insulin serum 
levels drawn. Arm muscle area, total body muscle mass, and fat mass were 
calculated based on verifi ed indices. BMI (kg/m2) was determined by 1st 
trimester measurements of maternal weight and height.
RESULTS: As BMI increased among women, maternal fat and muscle 
masses both increased, but so did the fat:muscle mass ratio. Both glucose and 
insulin levels were positively increased as fat:muscle mass ratio rose (both, 
r=0.13, p-value <0.05) but neither correlated with BMI, fat mass, or muscle 
mass alone.
CONCLUSIONS: In pregnant women, fat:muscle mass ratio increases as BMI 
increases, indicating proportionally larger accumulations of fat than muscle 
mass. Glucose metabolism is compromised as the fat:muscle mass increases. 
These fi ndings provide novel insight into how maternal body composition 
impacts fetal growth and metabolism. We conclude that non-diabetic obese 
women with high fat to muscle mass ratios exhibit metabolic features known 
to be associated with detrimental growth patterns in the fetus.

T-252
Infl uences of Prenatal Factors on Childhood Obesity Risk. Shobha H Mehta, 
Michael Kruger, Elizabeth Liveright, Robert C Sokol. Department of Obstetrics 
and Gynecology, Wayne State University, Detroit, MI, USA.
Objective: We have previously found that large-for-gestational age (LGA) 
infants, as defi ned as customized growth percentiles, are associated with an 
increased rate of childhood obesity. No postnatal risk factors were identifed 
that modifi ed this effect. Our objective is to determine what prenatal factors 
impact the rate of childhood obesity.
Study Design: With IRB approval, mothers with children age 2-5 years old 
who presented to Children’s Hospital well-child clinics were enrolled. The 
child’s height, weight, and other data were recorded; the mother completed 
survey that assessed data not obtained in the chart. Pregnancy and delivery 
information were also collected. Outcome (dependent) variable defi nition 
was based on children’s subgroups, determined by BW percentile subgroups 
using the GROW calculator (Gardosi J) using infant BW, adjusted for gender, 
maternal height and weight at fi rst prenatal visit, race, parity. This calcuation 
yields an individualized growth trajectory, indicating how much a given fetus is 
under- or over-grown. Percentile subgroups (GROW) were <10,10-50, 51-90, 
>90%ile. Bivariate analyses of prenatal independent variables and covariates 
versus the dependent variable were performed with p<0.2, to obtain a group 
of potential predictors of childhood obesity. This was followed by stepwise 
logistic regression, with p<0.05 considered signifi cant.
Results: 506 patients meeting study criteria were enrolled, of these 472 with 
complete data were analyzed. 78 (16.5%) children were obese. Of 25 prenatal 
independent variables and covariates, six variables had p<0.2 in a bivariate 
setting. These 6 variables were entered into a stepwise logistic regression, along 
with the 5 components (besides BW) that are used to calculate the GROW 
customized growth percentile. Only maternal BMI at delivery, gestational 
diabetes, and marital status (married/divorced) were signifi cant determinants 
of childhood obesity. When newborns with GROW>90%ile were entered 
into the model, gestational diabetes was no longer signifi cant. Maternal BMI 
at delivery (OR 1.05, CI 1.02-1.09; p=0.002), marital status (OR 2.20, CI 
1.15-4.22; p=0.017), and GROW>90%ile (OR 2.21, CI 1.26-3.89; p=0.006) 
remained signifi cantly associated with childhood obesity.
Conclusion: With exception of prepregnancy weight, components of customized 
growth percentiles are not modifi able. Pregnancy weight gain may be the one 
factor that can modifi ed to decrease childhood obesity.

T-253
Large-for-Gestational Age: A Biomarker of Childhood Obesity. Shobha H 
Mehta, Michael Kruger, Elizabeth Liveright, Robert C Sokol. Department of 
Obstetrics and Gynecology, Wayne State University, Detroit, MI, USA.
Objective: We have established that large-for-gestational age (LGA) infants, 
defi ned by customized growth percentiles, are associated with increased rate 
of childhood obesity. Our objective is to determine if there are modifi able 
postnatal factors that infl uence the childhood obesity rate.
Study Design: With IRB approval, mothers with children age 2-5 years old 
who presented to Children’s Hospital well-child clinics were enrolled. The 
child’s height, weight, and other data were recorded, and the mother completed 



 Poster Session: Nutrition, Obesity, Diabetes (Thursday, 3/17/2011, 10:00 AM - 12:00 PM)

Scientifi c Abstracts Reproductive Sciences Vol. 18, No. 4 (Supplement), March  2011 143A

a survey that assessed data not obtained in the chart. Pregnancy and delivery 
information were also collected. Outcome (dependent) variable defi nition 
was based on children’s subgroups, defi ned by CDC defi nitions of obesity 
(BMI-for-age≥95%ile), plus underweight, normal weight, and overweight. 
Risk (independent) variables included birth weight (BW) percentile subgroups, 
determined by BW percentile calculated using the GROW calculator (Gardosi 
J) using infant BW, adjusted for gender, maternal height and weight at fi rst 
prenatal visit, race, parity. This calculation yields an individualized growth 
trajectory, indicating how much a given fetus is under- or over-grown. Percentile 
subgroups (GROW) were <10, 10-50, 51-90, and >90%ile. Bivariate analyses 
of postnatal independent variables and covariates versus dependent variable 
were performed with p<0.2, to obtain a group of potential predictors of 
childhood obesity. This was followed by stepwise logistic regression; p<0.05 
signifi cant.
Results: 506 patients meeting study criteria were enrolled, of these, 472 with 
complete data were analyzed. 78 (16.5%) children were obese. Of 19 postnatal 
independent variables and covariates, 2 variables, number of ounces of feed 
during the fi rst month of life and age of juice introduction, had p<0.2 in bivariate 
setting. Following stepwise logistic regression, only age of juice introduction 
was a signifi cant determinant of childhood obesity (p=0.04). When newborns 
with GROW>90%ile were entered into the model, age of juice introduction was 
no longer signifi cant (p=.07). GROW>90%ile remained signifi cantly associated 
with childhood obesity (OR 2.03, CI 1.16-3.57,p=.013).
Conclusion: No postnatal factors measured contributed as signifi cantly to 
childhood obesity as being LGA by customized growth percentiles. Effective 
interventions to prevent childhood obesity may need to begin preconceptionally 
or prenatally.

T-254
Development of a Complex Intervention To Improve Outcome in Obese 
Pregnancies; the UPBEAT Protocol. Annette L Briley,1 Bridget Holmes,2 
Tarja I Kinnunen,3 Helen Croker,5 Ruth Bell,3 Tom Sanders,2 Jane Wardle,5 
Jane Sandall,1 Stephen Robson,4 Naveed Sattar,6 Lucilla Poston,1 Scott Nelson,6 
Suzanne Barr.2 1Division of Women’s Health, King’s College London, United 
Kingdom; 2Division of Diabetes and Nutritional Sciences, King’s College 
London, United Kingdom; 3Institute of Health & Society, Newcastle University, 
United Kingdom; 4Institute of Cellular Medicine, Newcastle University, United 
Kingdom; 5Epidemiology and Public Health, University College London, United 
Kingdom; 6School of Medicine, Glasgow University, United Kingdom.
Objectives. To develop a protocol for a lifestyle intervention to improve 
pregnancy outcome for obese women and their infants.
Methods. In accord with the UK MRC guidelines for complex interventions 
a phased approach towards development of an RCT was adopted by a 
multidisciplinary team. This included Phase 1) a literature review and protocol 
development and Phase 2, a pilot RCT (n=100) designed to show effi cacy of 
behavioural change and to test all practical aspects. Phase 3 (multicentre RCT; 
primary outcomes; maternal OGTT; neonatal, macrosomia, n=2700) will follow 
successful demonstration of behavioural change in Phase 2.
Results. An intervention based on Control Theory with elements from Social 
Cognitive Theory was developed. This includes dietary advice (low glycaemic 
index, low saturated fat) and recommendations for increased physical activity 
delivered by a health trainer in 8 structured sessions between 19 and 28 week’s 
gestation. The intervention is reinforced by a participant handbook, log book 
and physical activity DVD. All data are entered in real time on an internet based 
data management system. In a pilot RCT 100 women have been randomised 
to the intervention or standard antenatal care. In all women, physical activity 
is monitored by accelerometry (1 week x3) and validated questionnaire, and 
diet by 24 hr food recall (triple pass x3). A lifestyle questionnaire has been 
developed to assess women’s knowledge and attitudes.
Discussion. A protocol for an evidence based complex intervention has been 
developed and a pilot study successfully implemented to assess behavioural 
change. Adoption of the complex intervention phased approach has enabled 
detailed development, refi nement and evaluation of each component.
Funded by the UK NIHR RP-PG-0407-10452

T-255
Impact of First Trimester 25-Hydroxyvitamin D on Neonatal Birthweight. 
Christopher J Robinson,1 Donna D Johnson,1 Carol Wagner,2 Bruce W Hollis.2 
1Obstetrics and Gynecology, Medical University of South Carolina, Charleston, 
SC, USA; 2Pediatrics, Medical University of South Carolina, Charleston, SC, 
USA.
OBJECTIVE: The objective of this investigation was to examine the 
association of maternal fi rst trimester 25-hydroxyvitamin D (25-OH-D) with 
neonatal birthweight at delivery.
STUDY DESIGN: This is a secondary analysis of a prospective randomized 
control trial that investigated the safety of vitamin D supplementation in 
pregnancy. In one treatment arm, healthy subjects were randomized to standard 
of care (400 IU Vitamin D daily). Demographic and outcome information was 
recorded. First trimester 25-OH-D was assessed using radioimmunoassay and 
reported in pg/mL. Multivariable linear regression was utilized to examine 
associations between 25-OH-D and birthweight in the presence of confounding 
variables.
RESULTS: 50 African American, 63 Hispanic, and 48 Caucasian subjects were 
analyzed in this investigation. Maternal fi rst trimester 25-OH-D and neonatal 
birthweights are provided as median (interquartile range) in the table below. 
25-OH-D levels were signifi cantly different between each race or ethnic group. 
Neonates born to Hispanic or Caucasian subjects were similar in birthweight. 
African Americans were noted to have the lowest 25-OH-D levels and neonatal 
birthweights. Regression modeling demonstrated no signifi cant relationship 
between fi rst trimester 25-OH-D and birthweight.
25-OH-Vitamin D and Birthweight
 25-OH-D (ng/ml) Birthweight (grams)
African American N=50 14 (7) 2950 (720)
Hispanic N=63 24 (12) 3255 (560)
Caucasian N=48 31 (11) 3460 (890)
Data reported as median (IQR) 

CONCLUSION: In this investigation, fi rst trimester 25-OH-D was not 
associated with birthweight but remains strongly associated with race. 
Supported by NICHD R01-HD-043921

T-256
Elective Delivery of Large Infants in Diabetic Pregnancies: Consequences 
and Implications. Rachelle Schwartz, Shree Chanchani, Barak Rosenn, Sophia 
Havraniak. Obstetrics and Gynecology, St. Luke’s Roosevelt Hospital, New 
York, NY, USA.
Objective: In an attempt to lower shoulder dystocia rates, delivery plans for 
diabetic patients are commonly determined by ultrasound estimated fetal 
weight. This method of weight estimation is often inaccurate, leading to 
unnecessary intervention. The purpose of this study was to examine the impact 
of a birthing policies on a diabetic population.
Methods: A retrospective chart review was conducted on all diabetic patients 
who received care through the Diabetes in Pregnancy Program between April 
2007-April 2010. Patients were included in the study if they underwent a term 
induction of labor due to a suspected large for gestational age (LGA) fetus or 
an elective cesarean delivery for suspected macrosomia. The rates of induction 
of labor, cesarean delivery, and failed induction were calculated.
Results: Of the 1,311 reviewed charts, 69 (5.3%) were managed according to 
protocol. Sixty patients underwent induction and 9 underwent elective cesarean. 
In the induction group, 39 (65%) achieved a vaginal delivery, while 21 (35%) 
resulted in cesarean delivery. Of these 21 patients, 11 (52%) were large for 
gestational age at birth. Of the 39 patients who achieved vaginal delivery, 
14 were large for gestational age at birth. Seven (88%) of the 9 patients who 
underwent elective cesarean delivery for presumed macrosomia were born 
>4000g. The intervention was requisite in 47% of the patients managed 
per protocol. Amongst all the diabetic patients (1311), 2.8% underwent an 
unnecessary intervention.
Conclusions: The birthing policy set forth for diabetic pregnancies at our 
institution results in an acceptable risk of unnecessary intervention.

T-257
The Relationship between Cord Blood Vitamin D and Neonatal Body 
Composition. Katherine A Singh, Judy Minium, Larraine Huston Presley, 
Saeid B Amini, Sylvie Hauguel-de Mouzon, Patrick M Catalano. Ob/Gyn, 
MetroHealth Medical Center/Case Western Reserve University, Cleveland, 
OH, USA.
Objective: In adults, high vitamin D levels are associated with increased 
insulin sensitivity. In utero, the fetus is very sensitive to insulin, relating to 
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rapid growth in the third trimester. Hence, we hypothesize that fetal vitamin D 
levels are increased and related to determinants of neonatal body composition, 
in particular fetal adiposity.
Methods: This is a secondary analysis of a prospective study assessing factors 
relating to fetal growth. Umbilical cord blood was prospectively obtained from 
103 healthy term pregnancies undergoing scheduled cesarean delivery. Neonatal 
body composition was obtained by measuring skin folds within 48 hours of 
birth, and umbilical cord plasma vitamin D levels (25-OH D) were measured 
with ELISA. Data are expressed as mean ± SD.
Results: Cord vitamin D concentrations ranged from 16 -163 nmol/L with a 
mean of 49.9 ± 29.5. Vitamin D levels were higher for neonates born in the 
summer versus winter (58.5 ± 33.6 vs. 40.2 ± 19.4 nmol/L, p<0.002) and 
in Caucasians versus non-Caucasians (62.8 ± 30.3 vs.32.9 ±17.1 nmol/L, 
p<0.0001) without a gender difference. Older maternal age was correlated with 
higher cord vitamin D levels (r=0.33, p=0.0007). Vitamin D levels correlated 
with neonatal fat mass (r=0.20, p=0.04) but not lean body mass (r=0.16, 
p=0.10). When adjusting for maternal age, race, and season of delivery, there 
was no longer a signifi cant relationship between cord blood vitamin D and 
fat mass (p=0.32).
Conclusion: There is a large variation in cord vitamin D levels at term. In a 
univariate analysis, Vitamin D levels are correlated with neonatal fat mass; 
however, maternal age, race, and season of delivery signifi cantly affect vitamin 
D levels. We speculate that vitamin D levels are related to fetal growth but are 
modifi ed by variations in race, season, and maternal age.

T-258
Gestational Diabetes in Multiple Gestations: Incidence and Implications 
of Early Screening. Neha Trivedi, Jennifer Aguayo, Sally Agent, David 
Schrimmer, Thomas R Moore, Gladys Ramos. Reproductive Medicine, 
University of California San Diego.
Objective: To estimate the incidence of and compare perinatal outcomes 
associated with early (<20weeks) versus routine diagnosis of gestational 
diabetes (GDM) in multiple gestations.
Materials and Methods: A retrospective study was performed on all patients 
with multiple gestations between 2007- 2010. Data abstracted included maternal 
demographics, gestational age at diagnosis, pregnancy outcomes and neonatal 
outcomes. The primary exposure was an early diagnosis of GDM diagnosed 
using Carpenter Coustan criteria. The primary outcome measure was neonatal 
birth weight. Statistical methods included bivariate analyses.
Results: A total of 151 cases of multiple gestations were identifi ed. Overall, 
13% (20/151) were diagnosed with GDM at a mean gestational age (GA) of 
24.6 ±7wks. Of those diagnosed with GDM, 60% were diagnosed early at a 
mean GA of 15 ±4 wks and 40% were diagnosed at the usual time (average 
of 28 ±3wks). Among those who were screened early, there was a higher rate 
of advanced maternal age (30% vs. 46%, p value = 0.04) but no differences in 
rates of obesity, family history of diabetes or personal history GDM. There were 
no signifi cant differences in neonatal weight, GA at delivery, pre-eclampsia or 
cesarean delivery rates among those with early and routine diagnosis. Sixty 
percent of patients with early diagnosis required pharmacotherapy to manage 
GDM compared to none in the routine diagnosis group.
Conclusions: Among our population of multiple gestations, the rate of GDM 
was higher than previously published. Early diagnosis of GDM was not 
associated with adverse perinatal outcomes. Early screening and diagnosis 
is warranted as it identifi es those patients who will require pharmacotherapy 
for GDM.

T-259
Signifi cance of Human Papillomavirus Type 16 and 18 in a Subset of 
Women Predisposed to Ovarian Cancer. Olena O Bilyk, Lubov G Buchynska, 
Nupur T Pande, Tanja Pejovic. Institute of Experimental Pathology, Oncology 
and Radiobiology NAS Ukraine, and Department of OB/Gyn OHSU, National 
Academy of Science, Ukraine and Oregon Health & Science University, Kiev, 
Ukraine and Portland, OR; Institute of Experimental Pathology, Oncology 
and Radiobiology NAS, National Academy of Science, Kiev, Ukraine; Ob/
Gyn and the Knight Cancer Institute, Oregon Health & Science University, 
Portland, OR, USA.
Background. Fanconi Anemia (FA) is rare genetic disorder characterized by 
chromosomal instability and increased risk of cancer. The ovarian surface 
epithelium cells (OSE) derived from women at high risk (HR) of OC are 
characterized by low levels of FA protein FANCD2. The link between FA and 
HPV has been suggested for other cancers but involvement of HPV in ovarian 
cancer (OC) has been controversial.

The objective of the study is to investigate the rate, copy number, and 
morphological features of HPV-positive tissues derived from women at risk 
of OC with and without FA pathway defi ciency.
Materials and methods. Fallopian tube (FT) and ovarian samples were 
obtained from 20 women at risk and 67 OC patients. We performed PCR to 
identify HPV type 16, 18 and 33 and immunocytochemical (ICH) analysis 
for E6 HPV16/18 protein, p53, Ki-67, pRb Rb1, and tunnel staining, 
immunoblotting for E6/E7, p53 and FANCD2, and assessment of DNA damage 
by comet assay in OSE.
Results. Ten of 67 OC samples were HPV-positive. HPV-16 was found in 8/67 
samples and HPV-18 in 2/67. HPV was found more frequently in HR than OC. 
14/20 HR samples were positive: 25% were positive for HPV-16, 35% - HPV18 
and 10% - HPV33. ICH demonstrated E6 HPV16/18 protein in FT, OSE, and 
granulosa cells, and vessels endothelial cells in HR. The expression of P53 
and pRb was signifi cantly lower in HPV-positive OC versus HPV-negative 
OC. HPV 16 E6/E7 transformed normal OSE showed a 26 fold increase in 
the tail moment in the presence of Mitomycin-C, whereas the HR OSE cells 
with low FANCD2 levels showed an 88 fold increase when transformed. 
Immunoblotting of HPV transformed cells show a down-modulation of both 
p53 and FANCD2 protein.
Conclusion. These results may have important implications regarding OC 
etiology, pathogenesis and HPV transmission. The FA defi cient genetically 
unstable background of high risk OSE may and concommitnat HPV presence 
may be a critical etiologic factor for OC via dual suppression of p53 and 
FANCD2 and consequent hyper-instability of cellular genome.

T-260
Expression and Roles of the Slit/Robo in Human Ovarian Cancer. Caifeng 
Dai,1,2 Yizhou Jiang,2 Yan Li,2 Kai Wang,2 Manish S Patankar,2 Peishu Liu,1 
Jing Zheng.2 1Dept of Obstetrics and Gynecology, Qilu Hospital of Shandong 
University, Jinan, Shandong, China; 2Dept of Obstetrics and Gynecology, 
University of Wisconsin, Madison, WI, USA.
The secreted Slit glycoproteins and their Roundabout (Robo) receptors regulate 
migration and growth of many types of cells including cancer cells. However, 
little is known about expression and roles of the Slit/Robo in human ovarian 
cancer. Herein, we examined expression of Slit2/3 and Robo1/4 in human 
normal and malignant ovarian tissues using the human ovarian cancer tissue 
microarray and their potential roles in regulating migration and proliferation 
of human ovarian cancer cells using two ovarian cancer cell lines SKOV-3 and 
OVCAR-3. We found that Slit2/3 and Robo1/4 were immunolocalized primarily 
in stromal cells in human normal ovaries and in epithelial cells in many ovarian 
cancer tissues. Slit2/3 and Robo1/4 were also expressed in OVCAR-3 and 
SKOV-3 cells. Recombinant human Slit2 rapidly (≤ 10 min) and robustly 
increased (p ≤ 0.05) ERK1/2 and AKT1 phosphorylation in OVCAR-3 cells. 
Slit2 also enhanced (p ≤ 0.05) AKT1 phosphorylation, whereas decreased (p ≤ 
0.05) ERK1/2 phosphorylation in SKOV-3 cells. However, Slit2 up to 100 ng/
ml did not signifi cantly affect SKOV-3 cell migration as well as OVCAR-3 and 
SKOV-3 cell proliferation. Our fi ndings demonstrate that the major members 
of the Slit/Robo family are expressed in human normal and malignant ovarian 
tissues. Rapid alternations in activation of ERK1/2 and AKT1 by Slit2 in 
OVCAR-3 and SKOV-3 cells indicate that the Slit/Robo signaling is functional 
in SKOV-3 and OVCAR-3 cells and suggest that Robo might have protein 
tyrosine kinase activity. Moreover, given the signifi cant impact of the MEK/
ERK1/2 and PI3K/AKT1 pathways on many of essential cell processes, the 
Slit/Robo signaling may play an important role in regulating yet to be identifi ed 
function, other than cell migration and proliferation, in ovarian cancer cells. 
Supported partly by the NIH grants HL64703 and HD38843 (JZ). 

T-261
Adrenomedullin Acts on Stromal and Cancer Cells To Increase Biological 
Aggressiveness. Cristiano Ferlini, Cinzia Baranello, Marisa Mariani, Shohreh 
Shahabi. Dept Obstetrics and Gynecology, Danbury Hospital.
Objectives: In solid tumors non-cancer stromal cells generate a microenvironment 
able to sustain tumor progression through several mechanisms including 
enhancement of survival pathways and protection of cancer cells from the 
immune system recognition. Previous data showed that Adrenomedullin 
(ADM), a 52-aa peptide produced by cancer and stromal cells, plays a pivotal 
role in cancer progression of glioma and pheocromocytoma cells. This study 
was aimed at evaluating ADM as a factor of aggressiveness of ovarian cancer 
cells.
Methods: Two ovarian cancer cell lines (Hey and OVCAR-3) and their 
patupilone resistant counterparts were chosen for this study. ADM was 
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added in the cell culture and its effect on survival was assessed in clonogenic 
assays. Activation of the survival pathways was monitored by measuring the 
expression of class III β-tubulin (TUBB3) through Western Blot and qPCR 
at the protein and gene level, respecively. Along with the effects on cancer 
cells, the expression levels of a panel of genes (IL1b, IL6, IL8, IL12, TNFa, 
IFNgR, CCL22, TGFb, IL10 and IL13Ra) involved in the anticancer immune 
response was assessed upon ADM treatment using qPCR in type I and II 
macrophages.
Results: OVCAR-3 and Hey cells express high levels of TUBB3, while their 
patupilone resistant counterparts OVCAR-EPO and Hey-EPO are more drug-
sensitive and with low TUBB3 levels. Cells were serum starved to activate 
the survival pathway and then the prosurvival effects of ADM was measured 
through clonogenic assay. In both parental cell lines, ADM was able to induce 
a remarkable effect on the clonogenic ability, obtaining the same number 
of colonies of control at 500nM. The same effect was not obtained in the 
patupilone-resistant counterpart, although in these cells an increased TUBB3 
expression upon ADM treatment was measured. These fi ndings point out that 
ADM is a prosurvival factor for cancer cells with aggressive phenotype and 
high TUBB3 levels. To monitor the effects on type I and II macrophages, a 
panel of cytokines was measured upon treatment with ADM along with their 
effects on proliferation. ADM stimulated preferentially type II macrophages 
and the expression of CCL22, a factor of immunosoppression.
Conclusions: Our results suggest that ADM plays a combined role of protection 
of cancer cells and inhibition of tumor immune response, thereby representing 
a potential druggable factor in the management of ovarian cancer patients.

T-262
ITE Suppresses Growth of Human Ovarian Cancer. Yan Li,1 Kai Wang,1,2 
Yi-zhou Jiang,1 Cai-feng Dai,1,3 Manish S Patankar,1 Jiasheng Song,4 Jing 
Zheng.1 1Dept. of Ob/Gyn, Univ. of Wisconsin, Madison, WI, USA; 2Shanghai 
First Maternity and Infant Hospital, Tongji Univ.School of Medicine, Shanghai, 
China; 3Dept. of Ob/Gyn, Medical College of Shandong Univ., Jinan, Shandong, 
China; 4AhR Pharmaceuticals, Inc, Madison, WI, USA.
The aryl hydrocarbon receptor (AhR) is a ligand-activated transcription factor, 
mediating many biological processes and toxic effects upon binding to its 
ligands. One of classic AhR ligands is 2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD), an environmental carcinogen. Little is known about roles of the 
AhR in human ovarian cancer. Herein, we examined expression of the AhR 
in human normal and malignant ovarian tissues using the tissue microarray 
and determined if the AhR participated in mediating ovarian cancer growth in 
vivo and in vitro using a mouse xenograft model and OVCAR-3 and SKOV-
3 cells, two human ovarian cancer cell lines. We found that the AhR was 
immunolocalized in many histotypes of ovarian cancer and was expressed in 
OVCAR-3 and SKOV-3 cells, but not in normal ovarian tissues. As compared 
with the control (n = 8 mice), 2-(1’H-indole-3’-carbonyl)-thiazole-4-carboxylic 
acid methyl ester (ITE, an endogenous AhR ligand, at 80 mg/kg body weight) 
time-dependently suppressed (p < 0.05) growth of OVCAR-3 cells (by > 
50% in size at Day 28 of treatment; n = 8) in mice without any signifi cant 
side effects. Both ITE and TCDD in vitro also dose- and/or time-dependently 
inhibited (p < 0.05) OVCAR-3, but not SKOV-3 cell proliferation, while only 
ITE, but not TCDD inhibited (p < 0.05) SKOV-3 cell migration. The estimated 
IC50 for OVCAR-3 cell proliferation were 0.2 and 4.6 nM, respectively for 
ITE and TCDD. A single dose of ITE and TCDD decreased (p < 0.05) AhR 
protein levels and increased (p < 0.05) CYP1A1 protein levels in SKOV-3 
and OVCAR-3 cells, indicating activation of the AhR. Knockdown of the 
AhR using the special AhR siRNA blocked (p < 0.05) both ITE-inhibited 
and TCDD-inhibited OVCAR-3 proliferation and ITE-suppressed SKOV-3 
migration. These data indicate that ITE andTCDD can differentially suppress 
human ovarian cancer cell proliferation and/or migration via the AhR, in 
which ITE is ∼ 23 fold more potent than TCDD in its effect on anti-cancer cell 
proliferation. Thus, given its naturally producing feature and specifi c binding 
to the AhR, ITE can potentially be used for therapeutic intervention of human 
ovarian cancer, the most lethal gynecological cancer. Supported by the NIH 
HL64703 and HD38843 (JZ).

T-263
Tissue Factor Expression in Ovarian Cancer: Implications for 
Immunotherapy with hI-con1, a Factor VII-IgGFc Chimeric Protein 
Targeting Tissue Factor. Alessandro D Santin,1 Stefania Bellone,1 Natalia 
Buza,2 Emiliano Cocco,1 Joyce Varughese,1 Renata Tassi,3 Sergio Pecorelli,3 
Peter Schwartz,1 Thomas Rutherford,1 Charles Lockwood.1 1Obstetrics 
& Gynecology, Yale University, New Haven, CT, USA; 2Pathology, Yale 
University, New Haven, CT, USA; 3Obstetrics & Gynecology, University of 
Brescia, Brescia, Italy.
We evaluated the expression of Tissue Factor (TF) in ovarian carcinoma and 
the potential of hI-con1, an antibody-like-molecule targeted against TF, as a 
novel form of immunotherapy against chemotherapy resistant ovarian cancer. 
A total of 88 epithelial ovarian tumors (EOC) including 39 serous (OSPC), 
24 clear cells (CC), 18 endometrioid (END) and 7 undifferentiated (UND) 
carcinomas were tested by real-time-PCR and/or immunihistochemistry 
(IHC) for TF expression. Sensitivity to hI-con1-dependent-cell-mediated-
cytotoxicity (IDCC) was evaluated in 5-hrs-51chromium-release-assays against 
multiple primary chemotherapy resistant ovarian cancer cell lines in vitro. 
To investigate the effect of interleukin-2 (IL-2) on IDCC, 5-hrs 51Cr-release-
assays were also conducted in the presence of low doses of IL-2 (50 IU/ml). 
Cytoplasmic and/or membrane TF expression was observed in 24 out of 25 
(96%) of the EOC samples tested by IHC, but not in normal ovarian tissue. 
Ovarian carcinomas with CC histology signifi cantly over-express TF (mean 
± SEM = 20.4±6.5, range 0.1-80.5) when compared to OSPC (1.4±0.2, range 
0.08-4.1, p<0.0001), to END (1.7±0.3, range 0.1-3.8, p=0.01) or to UND tumors 
(2.4±0.8, range 0.3-6.9, p=0.01) by RT-PCR. All primary ovarian cancer cell 
lines tested overexpressing TF, regardless of their resistance to chemotherapy 
or histology, were highly sensitive to IDCC (mean killing ± SD, 50.1% ± 
10.5%, range, 33.0%-60.0%, P< 0.001), while negligible cytotoxicity was seen 
in the absence of hI-con1 or in the presence of Rituximab-control-antibody. 
Low doses of interleukin-2 further increased the cytotoxic effect induced by 
hI-con1 (P< 0.001). TF is highly expressed in ovarian carcinomas, particularly 
in tumors with CC histology. hI-con1 induces strong cytotoxicity against 
primary chemotherapy resistant ovarian cancer cell lines overexpressing TF 
and may represent a novel therapeutic agent for the treatment of ovarian tumors 
refractory to standard treatment modalities.

T-264
Primary Jejunal Adenocarcinoma Presenting as Metastatic Ovarian 
Carcinoma: Should We Change Our Practices in the Face of an Elevated 
CEA. Jessica E Stine,1 Lisa Dos Santos,2 Katherine Lavigne,3 Richard Barakat.2 
1OBGYN, Jackson Memorial Hospital, Miami, FL, USA; 2Gyn Surgery, 
Memorial Sloan Kettering, New York, NY, USA; 3Medical School, Jefferson 
Medical College, New York, NY, USA.
Primary jejunal adenocarcinoma is extremely rare and only accounts for 
approximately 1% of gastrointestinal tract malignancies. This case is of a 66 
year old who presented with an elevated CEA and suspicious left adnexal mass 
presumed to be ovarian cancer on pre-surgical evaluation. Upper endoscopy and 
colonoscopy were unremarkable prior to her primary procedure. She underwent 
an exploratory laparotomy, hysterectomy, bilateral salpingo-ophorectomy and 
staging showing endometriod adenocarcinoma on frozen section. On POD#12 
the patient was re-admitted for a high-grade small bowel obstruction with a 
transition point seen in the jejunum on imaging. She underwent a laparoscopic 
jejunal resection and re-anastamosis and subsequently both pathological 
specimens were reviewed and consistent with jejunal adenocarcinoma.
It is important to make a proper diagnosis of primary ovarian cancer versus 
metastasis to the ovary given the extreme differences in treatment strategies 
and prognosis for patients. A retrospective article by the Mayo Clinic reviewed 
treatment strategies for small bowel adenocarcinoma in 491 patients. Adjuvant 
therapy in metastatic disease was not associated with a longer overall survival, 
which approaches 11 months. Despite this fi nding, the current accepted 
practices include giving a combination regimen of 5-fl uorouracil, leukovorin, 
and oxaliplatin for node positive small bowel adenocarcinoma. This treatment 
differs greatly from the standard of care for ovarian cancer in this case, which 
would have consisted of intraperitoneal chemotherapy with a platinum drug.
Metastatic cancer to the ovary may at times be diffi cult to differentiate from 
primary ovarian carcinoma. Generally, upper endoscopy and colonoscopy are 
suffi cient to rule out tumors of gastrointestinal origin, and should be performed 
in patients with an elevated CEA or rectal bleeding. This case, and a small 
number of similar cases reported in the literature may encourage additional 
testing prior to surgical treatment including small bowel follow through. This 
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case also highlights the need for thorough examination of the entirety of the 
abdomen at time of celiotomy including running the small bowel completely 
to evaluate for abdominal tumor sites.

T-265
Activation of Caspase-Cascade during Hypoxia in the Fetal Guinea Pig 
Brain at Term. Qazi M Ashraf, Om P Mishra, Maria Delivoria-Papadopoulos. 
Department of Pediatrics, Drexel University College of Medicine, St. 
Christopher’s Hospital for Children, Philadelphia, PA, USA.
Previously we have shown that hypoxia results in increased expression of 
proapoptotic protein Bax in the cerebral cortex of the guinea pig fetus at term. 
It is known that increased ratio of Bax/Bcl-2 proteins leads to activation of 
caspase-cascade resulting in cell death. The present study was designed to 
document the effect of hypoxia on the activation of caspase-cascade in the 
cerebral cortex of guinea pig fetus at term and correlate it with biochemical 
indices of cell death. Pregnant guinea pigs at 60 days gestation were divided 
into normoxic (Nx, n=6) and hypoxic (Hx, n=6) groups. Hypoxia in the fetus 
was induced by exposing the pregnant guinea pigs to an FiO2 of 0.07 for 60 
min. Cerebral tissue hypoxia in the fetus was documented by determining the 
levels of high energy phosphates ATP and phosphocreatine (PCr). Cortical 
cytosolic fraction was isolated and the expression of caspase-9 and caspase-3 
determined by Western Blot analysis. Caspase activity was determined 
spectrofl uorometrically using a specifi c substrate for caspase-9 and caspase-3. 
Brains were fi xed with formalin and paraffi n tissue sections were processed 
to determine cell death and assessed histochemically by performing terminal 
deoxynucleotidyl transferase-mediated dUTP nick end-labeling (TUNEL) 
staining. ATP (µmoles/g brain) was 4.5±0.3 in Nx and 2.4±0.3 in Hx (p<0.05 vs 
Nx). PCr (µmoles/g brain) was 3.5±0.7 in Nx and 1.5±0.6 in Hx (p<0.05 vs Nx). 
Caspase-9 activity (nmoles/mg protein/hr) was 0.6±0.2 in Nx and increased in 
the Hx group to 1.2±0.3, (p<0.05 vs Nx). Caspase-3 activity was 22±1.3 in Nx 
and 32±6.3 in Hx (p<0.05 vs Nx). Expression of active caspase-9 (ODxmm2) 
was 62.6±7.4 in Nx and 103±20.04 in Hx (p<0.05 vs Nx). Expression of 
caspase-3 (ODxmm2) was 70.34±10.8 in Nx and 135.70±27.8 in Hx (p<0.05 vs 
Nx). The hypoxic group had 82% TUNEL-positive cells, whereas the normoxic 
group, TUNEL-positive cells were 18% (p<0.05). The results show that hypoxia 
results in increased activity and expression of caspase-9 and caspase-3 in the 
cerebral cortex of the hypoxic fetus. In addition the data show that hypoxia 
results in signifi cantly increased number of TUNEL positive cells in the cortical 
tissue of the hypoxic fetus. We conclude that hypoxia induces caspase-cascade 
as evidenced by increased activities and expression of caspase-9 and caspase-3 
as well as increase in number of TUNEL-positive cells.

T-266
Placental Injury by Oxidant Stress in Preeclampsia. Annemarie Bolt,1 
Marijke M Faas,2 Theo Borghuis,3 Monica Wong,1 Maria G van Pampus,1 
Winston W Bakker.3 1Obstetrics&Gynecology, University Medical Center 
Groningen; 2Pathology&Medical Biology, University Medical Center 
Groningen, Netherlands; 3Pathology&Medical Biology, University Medical 
Center Groningen.
Introduction: The pathogenesis of preeclampsia (PE), clinically characterized 
by hypertension and proteinuria during the second part of pregnancy, is 
poorly understood. It is thought that endothelial dysfunction is a hallmark 
of PE leading to a contracted vascular bed and hypertension, as well as the 
tendency of intravascular microthrombus formation. In a previous pilot study 
we showed decreased vascular expression of ectonucleoside triphosphate 
diphosphohydrolase (ENTPD1/CD39) and increased ecto 5’ nucleotidase 
(E5NT or CD73) in peripheral vessel biopsies from subjects with PE. This 
suggests systemic oxidant mediated endothelial injury. Gestational age matched 
healthy pregnant women were negative in this respect. We now studied 
placental biopsies from both women with severe early PE and healthy pregnant 
individuals for activity of CD39 and CD73.
Patients and methods: Preeclamptic patients (n=10) and healthy pregnant 
women (n=10) with singleton pregnancies who delivered by planned caesarean 
section were included. After caesarean section, biopsies were taken from the 
placenta, snapfrozen in liquid nitrogen and prepared for enzyme-histochemical 
staining using standard techniques (with cerium or lead as capture ion) to 
evaluate the activity of CD39 and CD73. Reaction product was scored semi 
quantitatively using an arbitrary scale.
Results: In 7 out of 9 subjects reaction product refl ecting CD39 activity along 
the trophoblast sites of placental villi from preeclamptic patients was reduced 
as compared with control biopsies (P<0.05). Reaction product refl ecting CD73 
activity along trophoblastic sites was increased in 7 out of 9 biopsies. Control 

biopsies showed in 2 out of 10 biopsies enhanced trophoblastic reaction product 
(P<0.05). In 8 out of 9 biopsies from subjects with PE clearly increased CD73 
staining was seen in decidua fragments compared to biopsies from healthy 
pregnant women. Fetal vessels did not show differences of CD39 or CD73 
staining in PE versus control biopsies.
Conclusion: Reduced CD39 activity in combination with enhanced activity 
of CD73 point to injury by oxygen free radicals released in an ischemic 
microenvironment. The present fi ndings support the notion that toxic oxygen 
products may play a major role in the induction of placental and endothelial 
damage in PE.

T-267
Pomegranate Juice Attenuates Induced Apoptosis in Human Placental 
Trophoblasts. Baosheng Chen, Methodius Tuuli, Mark Longtine, Joong Sik 
Shin, D Michael Nelson. OBGYN, Washington University in St Louis, School 
of Medicine, St Louis, MO, USA.
Background: Higher than control apoptosis is noted in the placentas of 
pregnancies with sub-optimal outcomes, including IUGR, preeclampsia and 
postdates. Hypoxia-reoxygenation and other insults predispose the placentas 
from these pregnancy complications to elevated apoptosis and thereby 
to placental dysfunction. Pomegranate juice (PJ) is a rich natural source 
of polyphenolic flavonoids, with antiatherogenic, antioxidant, and anti-
infl ammatory actions. The effect of PJ on placental villi is unknown.
Hypothesis: PJ attenuates stimulus-induced apoptosis in human villous 
trophoblasts.
Methods: Villous explants (n=3) and primary human trophoblasts (PHTs, n=4) 
were derived from placentas of uncomplicated, unlabored pregnancies delivered 
at 39 weeks by Cesarean. Explants and PHTs were grown for 6 days or 24 h, 
respectively, in DMEM with 10% FBS in 5%CO2-air, and then for an additional 
24 h in DMEM with 1% PJ and 10% charcoal-stripped FBS. Explants at 7 days, 
and primary cultures at 48 h, were exposed to the kinase inhibitor staurosporine 
(0.5µM or 1.0µM) or the hypoxia mimetic cobalt chloride (200nM) for 2-4h. 
Media from these cultures were assayed for lactate dehydrogenase (LDH) as a 
marker of cell death. the The cleavage products of cytokeratin 18 (cyt 18) and 
poly-ADP-ribose polymerase (PARP 85) were quantifi ed by western analysis, 
as markers of a cytoplasmic and nuclear apoptosis, respectively.
Results: Compared to control PHTs exposed to staurosporine, PHTs pre-
exposed to PJ had lower medium LDH concentrations (p<0.05), refl ecting 
lower cell death. Importantly, PHTs pre-exposed to PJ had less apoptosis 
as refl ected by reduced levels of cyt 18 (2-5 fold, p<0.05) and PARP 85 (2-
10 fold, p<0.05), compared to control. Both PARP 85 and cyt 18 were also 
signifi cantly decreased from four to 50 fold and two to seven fold separately by 
PJ in placental explants (p<0.05). Cobalt chloride increased apoptosis in both 
villous explants and cultured trophoblasts, and pre-exposure to pomegranate 
juice ameliorated this enhanced apoptosis, as measured by both cyt 18 and 
PARP 85 (p< 0.05).
Conclusion: PJ limits stimulus induced apoptosis in primary human trophoblasts 
and villous explants. We speculate that prenatal dietary supplementation with 
PJ is a clinical means to protect trophoblast and maintain placental function, 
even when villi are exposed to injurious stimuli.
NIH RO1 HD 29190

T-268
Differential Display of Normotensive and Preeclamptic Human Placental 
Nitroso-Proteomes Implicates a Critical Role of S-Nitrosylation in Placental 
Physiology and Pathophysiology. Dongbao Chen,1 Tevy Tith,1 Yuping Wang,2 
Hong-hai Zhang.1 1Ob/Gyn, University of California Irvine, Irvine, CA, USA; 
2Ob/Gyn, Louisiana State University Health Sciences Center, Shreveport, 
LA, USA.
Nitric oxide (NO) plays a critical role in regulating placental function and 
pregnancy; yet the direct targets of NO actions in the placenta have to be 
determined. Covalent adduction of a nitroso-group (-NO) to cysteines termed 
as S-nitrosylation (SNO) is emerging as a key route for NO to directly modulate 
protein functions and physiology/pathophysiology. Objectives: to analyze 
global nitroso(SNO)-proteins in human placentas and to determine if their 
levels differ in placentas of normal controls vs. preeclampsia (PE). Methods: 
Placental tissues from 6 normotensive and 6 severe PE pregnancies were 
used. Total nitrite/nitrate was measured by Greiss reagents. SNO-proteins 
were labeled by the biotin switch technique and determined by anti-biotin 
antibody. Biotinylated SNO-proteins were captured by Avidin and used for 
protein identifi cation by specifi c antibodies. Differential display of global 
SNO-prtoeins (nitroso-proteomes) of normotensive and PE placentas were 
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carried out by biotin/CyDye switch technique combined with two-dimensional 
fl uorescence difference gel electrophoresis (2D-DIGE). Protein identifi cation 
was done by MALDI-TOF mass spectrometry. Results: Total placental nitrite/
nitrate was increased in severe PE compared to controls; total S-nitroso (SNO)-
proteins, SNO-endothelial NO synthase (SNO-eNOS) and heat shock protein 
90 (SNO-HSP90) were all decreased in PE placentas. Numerous SNO-proteins 
(spots) of Cy3-labled normal and Cy5-labeled PE placentas were displayed on 
the same 2D-DIGE gel. According to the intensity, visibility and differential 
displayed levels, 60 spots were picked up for identifi cation. Among them, 
46 were identifi ed, of which 8 were novel SNO-proteins, 15 were increased 
and 6 were decreased in PE compared to controls. Pathway analysis indicates 
that the identifi ed SNO-proteins are involved in various cellular functions. 
Conclusion: Our current study demonstrates for the fi rst time that SNO is 
a crucial mechanism for NO to directly regulate placental proteins linked 
to various biological pathways. The signifi cantly altered placental nitroso-
proteome by PE in association with different NO status also suggests that 
SNO plays a role in the placental pathophysiology in PE (Supported by NIH 
HL98746, HL70562, HL74947 and HD36822).

T-269
The Role of Hypoxia Inducible Factor-1 alpha Polymorphisms in the 
Genetic Susceptibility to HELLP Syndrome. Neda Ghaffari,1 Apurva Shah,2 
Sue A Ingles,2 Melissa L Wilson.1,2 1Obstetrics and Gynecology, LAC + USC 
Medical Center, Los Angeles, CA, USA; 2Department of Preventive Medicine, 
USC Keck School of Medicine, Los Angeles, CA, USA.
OBJECTIVE: Hypoxia inducible factor 1 (HIF-1) alpha is involved in the 
regulation of oxygen homeostasis and in the regulation of genes controlling 
angiogenesis and placentation. Genetic variation in the HIF-1 alpha gene 
has been associated with Hypertensive Disorders of Pregnancy. We aimed 
to determine whether or not single nucleotide polymorphisms (SNPs) in the 
HIF-1 alpha gene are associated with increased risk for hemolysis, elevated 
liver enzymes and low platelets syndrome (HELLP) in families.
STUDY DESIGN: We retrospectively recruited 150 cases of HELLP and 
diagnoses were confi rmed by chart review using ACOG defi nitions. DNA 
samples were collected from mothers, babies, and biological fathers. Four SNPs 
were selected in the HIF-1 alpha gene on the basis of likely functionality and 
genotyped using TaqMan assays. A transmission disequilibrium test was used 
to model the association of the family genotypes with the incidence of HELLP 
syndrome in these pregnancies.
RESULTS: HELLP was signifi cantly associated with paternal genotype in 
one SNP, rs11549465. In families with HELLP syndrome, genetic variation 
in the rs11549465 SNP in fathers was correlated with the incidence of HELLP 
pregnancies. In 3 other SNP’s that were studied, no statistically signifi cant 
associations were found.
Table 1: Analysis of transmission disequilibrium from parents to children and parent of origin effect 
for HIF1-A polymorphisms

SNP

Total # 
genotyped 
affected 
offspring

# informative 
transmission

P-value 
TDT χ2

# informative 
genotyped 
mothers

P-value 
TDT χ2

# informative 
genotyped 
fathers

P-value 
TDT χ2

RS4902080 231 30 0.47 15 0.8 13 0.17
RS2057482 231 76 0.65 37 0.87 33 0.38
RS11549465 231 61 0.22 28 0.45 27 0.01
RS10144958 224 27 0.85 14 0.29 11 0.37

CONCLUSION: A parent of origin effect was demonstrated for paternal 
transmission in one SNP in HIF-1 alpha. Although this is a small data set 
and more study is warranted, this is a novel fi nding and demonstrates a 
genetic predisposition to HELLP syndrome involving paternal genetics. To 
our knowledge, this is the fi rst reported study of HIF-1 alpha genetic variants 
and HELLP. It is also the only study examining paternal, maternal and fetal 
genetics in the study of HELLP.

T-270
Comparison of the Levels of 8-oxodG in Human Biofl uids Related to 
Reproduction. Patricia MW Lam,1 Vilas Mistry,2 Timothy H Marczylo,1 Mark 
D Evans,2 Marcus S Cooke,2 Justin C Konje.1 1Endocannabinoid Research 
Group, Reproductive Sciences Section, CSMM, University of Leicester, 
Leicester, United Kingdom; 2Oxidative Stress Group, CSMM, University of 
Leicester, Leicester, United Kingdom.
Background: Oxidative stress has been implicated in numerous pathologies 
and has been associated with fertility1. 8-oxo-7,8-dihydro-2’-deoxyguanosine 
(8-oxodG), a mutagenic base modifi cation produced by the reaction of reactive 
oxygen species with DNA, is commonly utilised as a biomarker of oxidative 

stress. Our aims were to develop a solid phase extraction method and produce 
a fast UHPLC-ESI-MS/MS method to quantify the levels of 8-oxodG in 
human biofl uids.
Methods: 8-oxodG was extracted from amniotic fl uid, which was obtained 
during elective Caesarean section, urine, saliva, plasma, serum, peritoneal 
fl uid, seminal plasma and breast milk by solid phase extraction. Analysis 
was performed using isotope dilution with a validated UHPLC-ESI-MS/MS 
method using the following transitions: 8-oxodG m/z 284.09>167.9; 15N5 
8-oxodG m/z 289.1>172.9 against authenticated standard calibration curves. 
Retention times for 8-oxodG and 15N5 8-oxodG were 3.98 minutes with a total 
run time of 7 minutes.
Results: 8-oxodG was detected in the majority of biofluids except in 
saliva. Rank levels were urine>seminal plasma>breast milk>amniotic 
fl uid>plasma>serum>peritoneal fl uid and the largest range was found in 
urine.
Table 1. Level of 8-oxodG in human biofl uids
Biofl uid n Mean±SD (nM) Range (nM)
Urine 6 16.11±8.84 8.40-32.88
Saliva 4 nd nd
Peritoneal fl uid 5 0.07±0.03 0.04-0.11
Plasma 5 0.14±0.05 0.07-0.19
Serum 5 0.08±0.02 0.05-0.11
Amniotic fl uid 5 0.46±0.22 0.27-0.85
Breast milk 3 0.92±0.25 0.63-1.20
Seminal plasma 4 2.99±0.85 1.75-3.70
Data presented as mean±SD; n=3-6, nd (non-detectable) 

Conclusions: We have developed an extraction method and a fast UHPLC-
ESI-MS/MS method to quantify 8-oxodG. The data presented provide evidence 
that 8-oxodG is measureable in reproductive biofl uids. Further analyses will 
elucidate what roles oxidative stress plays in reproductive physiology and 
pathophysiology including infertility and preeclampsia.
Reference: 1. Ruder E.H., Hartman T.J. and Goldman M.B. (2009) Curr Opin 
Obstet Gynecol 21: 219-222

T-271
Sexual Dimorphism in Placental Function with Preeclampsia. 
Sribalasubahini Muralimanoharan, Alina Maloyan, Evelyn Miller, Leslie Myatt. 
OB-GYN, University of Texas Health Science Center, San Antonio, TX, USA.
Preeclampsia (PE) affects 5-10% of pregnancies worldwide and responsible 
for 18% of maternal deaths in USA, as well as subsequent long-term health 
complications. The presence of male fetus increases the risk of developing 
PE by 1.2 fold. There are other known sex specifi c differences in pregnancy 
complications including preterm delivery, fetal/neonatal morbidity and asthma. 
PE has been identifi ed as an infl ammatory state and may also infl uence placental 
function in a sex specifi c manner. The mechanisms responsible for sexual 
dimorphic effect in PE remain unknown. The aim of the present study is to 
investigate sexual dimorphism in the placenta from pregnancies complicated 
by PE in terms of expression of markers for infl ammation, hypoxia, apoptosis 
and angiogenesis. Placentae were collected from pregnancies complicated by 
PE with male (MPE) and female (FPE) fetuses (n=4 each) after c-section at 
term (37±3 and 38±2 weeks, mean ± SD respectively). All were severe PE 
except one mild PE in the MPE. Infl ammatory markers (TNFα, IL-6 and IL-8) 
were analyzed using ELISA in placental homogenates. Markers for hypoxia 
(NFkappaBp65 and HIF-1α), angiogenesis (VEGF), apoptosis (Caspase 3 and 
Bcl-2) were analyzed using Western blotting and TUNEL assay. Concentrations 
of the infl ammatory markers TNF-α (p<0.001), IL-6 (p<0.03) and IL-8 
(p<0.001) were signifi cantly increased in MPE placenta compared to FPE. 
P65 and HIF-1α expression were signifi cantly increased by 3-fold (p<0.001) 
and 2.5 fold (p<0.02) respectively in MPE vs. FPE while the angiogenic 
marker, VEGF was reduced by 2-fold (p<0.02) in MPE compared to FPE. 
The apoptotic index was elevated in MPE vs. FPE placentas as evidenced by 
TUNEL assay, as well as 3-fold activation of caspase-3 cleavage (p<0.004), 
2-fold increase in p53 expression (p<0.01) and of Bcl-2 degradation (p<0.02) 
in MPE vs. FPE. This data suggests that in pregnancies complicated by PE, 
the placentae from male fetuses were associated with signifi cantly higher 
expression of infl ammatory as well as hypoxia/apoptosis markers but reduced 
expression of angiogenic markers compared to female. Higher expression of 
infl ammatory and hypoxia/apoptosis markers may contribute to the increased 
risk of developing PE with a male fetus.

Thursday
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T-272
A Longitudinal Study of Plasma Coenzyme Q10 Level during Pregnancy in 
Relation to the Risk of Preeclampsia. Shu Qin Wei, Francois Audibert, Pierre 
Julien, Hui Ping Qi, William Fraser. Obstetrics and Gynecology, University of 
Montreal, Montreal, QC, Canada.
Objective: Coenzyme Q10 is a compound with antioxidant properties found 
high concentrations in mitochondria. Our objective was to examine maternal 
plasma coenzyme Q10 level during pregnancy in relation to the risk of 
preeclampsia (PE).
Study design: A nested case-control study using a prospective pregnancy 
cohort from a trial of antioxidant supplementation for the prevention of PE. 
Plasma coenzyme Q10 levels were measured longitudinally at 12-18 weeks, 
24-26 weeks, and 32-34 weeks of gestation using high-performance liquid 
chromatography with coulometric electrochemical detection. A total of 115 
women with PE and 229 matched controls were included. We used logistic 
regression to calculate odds ratios (ORs) and 95% confi dence intervals (95% 
CI).
Results: Longitudinal analyses of maternal plasma coenzyme Q10 
concentrations demonstrate an increase across gestation (12-14 weeks 
vs. 24-26 weeks vs. 32-34 weeks) (p<0.05). The plasma coenzyme Q10 
concentrations were signifi cant lower in the patients with PE compared to 
the normontensive controls at the above different gestational ages (µg/ml) 
(mean±SD: 1.07±0.49 vs. 1.19±0.52; 1.31±0.51 vs. 1.61±0.69; 1.59±0.88 vs. 
1.85±0.87; respectively, p<0.05). After multivariate adjustment, women with 
coenzyme Q10 concentrations in the 3 lower quartiles, experienced a 2-7 fold 
increased risk of preeclampsia, using the highest quartile as referent group 
(12-14 weeks: OR 1.95, 95%CI 1.03-3.68; 24-26 weeks: OR 3.79, 95% CI 
1.61 -8.94; at 32-34 weeks: OR 7.51, 95%CI 2.47-22.86).
Conclusion: Maternal plasma coenzyme Q10 concentration increased across 
gestation; Lower coenzyme Q10 levels were associated with an increased 
risk of PE.

T-273
Can Placental Endoplasmic Reticulum Stress Induce Intrauterine Growth 
Restriction. Hong wa Yung,1 Randal J Kaufman,2 Carolyn JP Jones,3 Stephen 
D Charnock-Jones,1,4 Graham J Burton.1 1Centre for Trophoblast Research, 
University of Cambridge, Cambridge, United Kingdom; 2Department of 
Biological Chemistry, University of Michigan Medical School, MI, USA; 
3Maternal and Fetal Health Research Group, University of Manchester, 
Manchester, United Kingdom; 4Department of Obstetric and Gynaecology, 
University of Cambridge, Cambridge, United Kingdom.
Placental oxidative stress is a widely accepted possible cause of intrauterine 
growth restriction (IUGR). We have demonstrated that oxidative stress induces 
endoplasmic reticulum stress (ER), which in turn attenuates translation of AKT, 
a central regulatory kinase for cell growth and proliferation. IUGR placentas 
exhibit evidence of ER stress, and also show reduced AKT protein and AKT-
mTOR signalling. To consolidate the role of ER stress in the etiology of IUGR, 
we used both cell and animal models. In JEG-3 cells, ischemia-reperfusion 
or low-grade ER stress slows cell proliferation and reduces AKT protein 
expression. In a transgenic mouse model, mutation in the regulatory residue 
(Ser 51 to Ala) of eukaryotic initiation factor alpha subunit (eIF2α) elevates 
basal translation rate by 18-35%. The raised protein synthesis induces ER 
stress in the junctional zone, the endocrine region, but not in labyrinth, which 
performs nutrient and gaseous exchange. eIF2α mutants display a 15% and 
20% reduction in placental and fetal weight respectively, and the placentas 
have reduced AKT-mTOR signalling. The junctional zone, but not labyrinth, 
also shows reduced AKT protein. eIF2α mutant MEF cells grow more slowly 
and have reduced AKT phosphorylation. Post-translational modifi cation of all 
secretory and membrane proteins occurs in the ER. We prepared conditioned 
medium from eIF2α mutant MEFs and JEG-3 cells treated with tunicamycin 
or thapsigargin. After concanavalin A purifi cation, we observed changes 
in glycosylation pattern of several proteins. Accumulation of glycoprotein 
aggregates was also observed histologically in the cytoplasm of junctional 
zone cells in eIF2α mutant placentas. Finally, incubation of HUVECs with 
conditioned media prepared from tunicamycin and thapsigargin treated JAR 
cells, suppressed AKT phosphorylation, suggesting a decrease in growth factor 
activity. To conclude, placental ER stress inhibits AKT signalling, alters the 
glycosylation of secretory proteins, thereby slowing cell proliferation and 
eventually leading to IUGR.
Supported by Wellcome Trust (084804/2/08/Z).

T-274
Uric Acid Induces Trophoblast IL-1β Production Via the Infl ammasome: 
Implications for the Pathogenesis of Preeclampsia. Melissa J Mulla,1 
Kledia Myrtolli,1 Crina Boeras,2 Paula B Kavathas,2 Serlelem Tadesse,3 Errol 
R Norwitz,3 Seth Guller,1 Vikki M Abrahams.1 1Department of Obstetrics, 
Gynecology & Reproductive Sciences, Yale University, New Haven, CT; 
2Department of Laboratory Medicine & Immunobiology, Yale University, 
New Haven, CT; 3Department of Obstetrics & Gynecology, Tufts Medical 
Center, Boston, MA.
Objective: Preeclampsia is associated with hyperuricemia, which correlates 
with the severity of the disease and subsequent maternal/perinatal outcome. 
Levels of uric acid in the maternal circulation appear to increase before the 
clinical manifestations, suggesting that it may be causally related. Uric acid, 
or monosodium urate (MSU), is known to activate the Nod-like receptor, 
Nalp3. Activated Nalp3 forms an infl ammasome complex with the adaptor 
molecule, apoptosis-associated speck-like protein containing a CARD 
(ASC) that subsequently activates caspase-1, leading to IL-1β processing. 
Since preeclampsia is associated with placental immune/inflammatory 
dysregulation, we sought to determine in the trophoblast, the presence of the 
Nalp3 infl ammasome, and the effect of MSU on its activation.
Methods: Isolated fi rst and third trimester trophoblast cells were assessed for 
expression of the infl ammasome components, Nalp3 and ASC by RT-PCR and 
Western blot. The fi rst trimester trophoblast cell line, Sw.71, was incubated 
with or without MSU (50µg/ml) for 72 hrs, after which, IL-1β secretion and 
processing was determined by ELISA and Western blot, respectively. Caspase-1 
activation was determined by Western blot. ASC knockdown was achieved 
using lentiviral transfection of shRNA for ASC.
Results: First and third trimester trophoblast cells expressed both Nalp3 and 
ASC under basal conditions. Following a 72 hr incubation of the Sw.71 cells 
with MSU, IL-1β secretion was signifi cantly upregulated from 30.7 ± 7.1 pg/
ml to 121.4 ± 42.2 pg/ml (n=3; p<0.01). This correlated with increased protein 
expression levels of active IL-1β and active caspase-1. ASC knockdown 
completely abrogated the MSU-induced IL-1β secretion in the Sw.71 cells 
(n=3; p<0.001).
Conclusion: These findings demonstrate that uric acid activates the 
infl ammasome in the trophoblast, leading to IL-1β processing and secretion. 
This may provide a novel mechanism for the induction of infl ammation at the 
maternal-fetal interface leading to placental dysfunction and adverse pregnancy 
outcome, including preeclampsia.
This was funded by the Burroughs Wellcome Fund for the Preterm Birth 
Initiative.

T-275
Effects of GNRH Agonist Therapy on Antiendometrial Antibodies and 
Clinical Pregnancy Rates in Patients with Endometriosis Who Had 
Failed Prior Infertility Therapy. Karinna H Andrews,1 Pickens A Gantt,1 
Mike Broce,2 Dara J Seybold,2 Gary W Randall.1 1Obstetrics & Gynecology, 
West Virginia University-Charleston, Charleston, WV, USA; 2CAMC Health 
& Research Institute, Charleston Area Medical Center Health Education and 
Research Institute, Charleston, WV, USA.
Objective: To study the impact of gonadotropin releasing hormone agonist 
(GnRH, depo leuprolide acetate) treatment on antiendometrial antibodies (AEA) 
and improve the probability of clinical pregnancy.
Design: This is a prospective analysis of participants who had failed prior 
fertility therapies and had clinical symptoms of endometriosis which were 
confi rmed by diagnostic laparoscopy. Patients were tested for AEA and 
subsequently treated with GnRH agonist for three months. Repeat AEA testing 
was conducted within one month of the conclusion of GnRH agonist therapy. 
All patients subsequently received fertility therapy (Clomid v. IUI v. ART).
Materials and Methods: Indirect immunofl uorescence detection of AEA 
was performed on serum specimens from infertility patients presenting with 
laparoscopically-verifi ed endometriosis (N=59) utilizing serial frozen sections 
of endometrium acquired on postovulatory days 4-7 from normally cycling 
women without endometriosis. Clinical pregnancy was defi ned as a rising -hCG 
in the presence of an intrauterine gestational sac with fetal heart motion. Logistic 
regression and McNemar testing were utilized to determine predictors of clinical 
pregnancy and to measure properties of change in AEA respectively.
Results: Of patients surgically positive for endometriosis, 93.2% (55/59) were 
positive for AEA on the initial test. After GnRH agonist therapy, 44.1% (26/59) 
were AEA positive. The absolute reduction of AEA with GnRH agonist therapy 
was 49.2% (p<0.001). Backward stepwise logistic regression (variables tested: 
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fertility therapy type and AEA following GnRH agonist treatment) indicated 
that AEA negative results increased the probability of clinical pregnancy (Odds 
Ratio 5.6, p=0.014).
Conclusions: Our results indicate that GnRH agonist therapy may be benefi cial 
for achieving clinical pregnancy in surgically positive endometriosis patients. 
Endometriosis patients with AEA levels responsive to GnRH agonist therapy 
were more likely to achieve clinical pregnancy.

T-276
Expression of Toll-Like Receptors on Gestational Day 8.5 in CBA x DBA 
Mating and CBA x Balb/c Mating with Disparate Resorption Rates and 
Treatment with LPS and PolyIC. Christina E Broadwell, Karen Oppenhiemer, 
Leigh Sweet, Mark Phillippe. Department of Obstetrics and Gynecology, 
University of Vermont, Burlington, VT, USA.
INTRODUCTION: Recurrent pregnancy loss (RPL) is a devastating illness 
that affects 1-2% of couples. This diagnosis becomes even more diffi cult, 
when 50% of the time, no cause for the losses can be found. The maternal-fetal 
interface is a unique immunologic environment, and one cause of RPL is an 
autoimmune disorder, antiphospholipid syndrome. Toll-like receptors (TLRs) 
are an integral part of the innate immune system and could also play a role in 
early pregnancy maintenance. In mouse models of RPL, CBA x DBA mating 
increased resorption rates (RR) as compared mating with Balb/c males. These 
studies were designed to investigate the role of TLRs in this disparate rate of 
pregnancy loss.
METHODS: CBA mice were mated with either DBA males or Balb/c males. 
Pregnancies were identifi ed by presence of a vaginal plug (gestational day (gd) 
0.5). Intraperitoneal injection of 1µg lipopolysaccharide (LPS, a TLR4) agonist, 
200µg PolyI:C (a TLR3 agonist) or control solution (DepC or Normal Saline) 
was performed on gd 6.5-7.5. CBA females were euthanized on gd13.5 to assess 
for resorption rate and gd8.5 to assess for TLR expression. Uterine tissue was 
harvested, placed in RNAlater, total RNA isolated using Trizol reagent, and 
genomic DNA removed using the TURBO DNA-free. cDNA was made using 
iScript cDNA Synthesis Kit. PCR primers were designed using published mouse 
TLR gene sequences. Quantitative RT-PCR was performed using the Power 
SYBR Green master mix and ABI Prism 7000 multicycler.
RESULTS: Resorption rate at gd13.5 in CBA x Balb/c and CBA x DBA were 
2% and 18% respectively. In Balb/c matings, RR increased following PolyIC 
and LPS injection to 14% and 21% respectively. Similarly, RR rates increased 
in DBA matings to 32% and 27% following PolyIC and LPS treatment. Uterine 
TLR RNA expression on gd8.5 did not show differential expression between 
the mating groups or between treatment groups.
SUMMARY: In this experimental series, we replicated previous reports of 
the disparate RR between CBA x DBA and CBA x Balb/c mating pairs. The 
RR was increased with the administration of LPS and PolyIC. No differential 
expression in TLR RNA between mating groups or following agonist treatment 
was demonstrated. The differential RR between mating pair and with TLR3 and 
TLR4 agonist does not increase expression of the TLRs in uterine tissues.

T-277
Involvement of TLR-4 in Natural Killer Cell Recruitment in Human 
Decidual Cells. Charles J Lockwood, Umit Kayisli, Edmund Funai, Buchwalder 
F Lynn, Krikun Graciela, Schatz Frederick. Obstetrics, Gynecology, & Reprod. 
Sciences, Yale University- School of Medicine, New Havem, CT, USA.
Background: Toll-like Receptors (TLRs) bind specifi c pattern recognition 
ligands in microorganisms. As key mediators of innate immunity, TLR 
expression at the human decidual maternal-fetal interface differentiates “non-
infectious self” from “infectious non-self” while promoting immune tolerance 
of trophoblast expressing both maternal and paternal genes. Interferon gamma 
(INFγ) is a major product of uterine Natural Killer cells (uNK), the predominant 
immune cell type in fi rst trimester human decidua.
Objective: Immunolocalize TLR-4 to decidual cells (DCs) in human placental 
sections. Evaluate the separate and interactive effects of LPS, a key TLR-4 
agonist, and INFγ, on the expression by cultured fi rst trimester, leukocyte-free 
DCs of the primary NK cell chemoattactants, IP10 and ITAC.
Methods: Immunohistochemistry was performed on formalin-fi xed, paraffi n-
embedded placental sections with primary antibodies against TL-R4 and 
vimentin, a DC marker. Confl uent leukocyte-free fi rst trimester DCs were 
incubated with LPS (5ug/ml) +/- INFγ (1 ng/ml) together with estradiol + 
medroxyprogesterone acetate. After 24 hr incubation, ELISAs measured 
immunoreactive IP10 and ITAC in conditioned medium with results normalized 
to total cell protein. Quantitative RT-PCR measured mRNA levels in parallel 
6 hr incubations normalized to β-actin.

Results: At the maternal-fetal interface, TLR-4 was specifi cally expressed in 
vimentin-positive DCs. In cultured fi rst trimester DCs, basal secreted levels 
of IP10 and ITAC were each <0.01 pg/ml/ug protein. INFγ and LPS increased 
secreted IP10 by 150–fold and 330-fold, respectively, with INFγ + LPS eliciting 
a synergistic increase of greater than 16,000-fold. Similarly, INFγ and LPS 
increased secreted ITAC by 50-fold and110-fold, respectively, with INFγ + 
LPS eliciting a synergistic increase of greater than 11,000-fold. Corresponding 
effects were observed in IP10 and ITAC mRNA expression.
Conclusions: In early pregnant human decidua, stimulation of DC-expressed 
TLR-4 by gram negative bacteria may interact with uNK cell derived INFγ to 
recruit peripheral NK cells to the decidua.

T-278
The M2 Polarization and Phagocytotic Capacity of Macrophages Are 
Enhanced by Pro-Infl ammatory Cytokine-Stimulated First Trimester 
Decidual Cells. Min Li,1 ZhenMing Wu,1,2 S Joseph Huang.1 1Dept. of Ob/
Gyn and Reproductive Sciences, Yale University, New Haven, CT, USA; 
2Department of Ob/Gyn, Renji Hospital, Shanghai Jiao Tong University, 
Shanghai, China.
Objective: A successful pregnancy requires sophisticated balance of maternal 
immunity to tolerate semi-allogeneic fetus while defending against exogenous 
and endogenous challenges. Preeclampsia (PE), a common pregnancy 
complication, is associated with increased apoptosis in the decidua. Our 
previous studies revealed that: i) the preeclamptic decidua contained an excess 
of macrophages (Møs) and their activating colony-stimulating factors (CSFs), 
granulocyte-macrophage-CSF (GM-CSF) and M-CSF; ii) pro-infl ammatory 
cytokines associated with the onset of PE, interleukin-1 beta (IL-1β) and 
tumor necrosis factor-alpha (TNF-α), markedly enhanced expression of GM-
CSF and M-CSF in cultured leukocyte-free 1st trimester decidual cells. Since 
clearance of dead cells by M2 Møs plays an important role in the regulation 
of infl ammatory process and the prevention of rejection, we hypothesize that 
the M2 polarization and phagocytotic capacity of Møs can be regulated by 1st 
trimester decidual cells in response to pro-infl ammatory stimuli.
Methods: Møs developed from peripheral monocytes were incubated with 
conditioned media (CM) from IL-1β- or TNF-α-stimulated 1st trimester decidual 
cells for 2d. To evaluate their phagocytotic capacity, Møs were cultured with 
FluoSpheres® carboxylate-modifi ed microspheres for 30min. The phagocytosis 
of microspheres by Møs, the marker for phagocytotic capacity (CD64) and 
the expression of M2 surface marker (CD163) were evaluated by confocal 
microscopy and fl ow cytometric analysis.
Results: CM from IL-1β- or TNF-α-stimulated 1st trimester decidual cells 
consistently enhanced phagocytosis of microspheres by Møs and CD64 
expression (p < 0.05). Up-regulation of CD163 was also observed (p < 0.05). 
Co-localization of fl uorescent microspheres and CD163 or CD64 in Møs was 
also observed.
Conclusion: These observations suggest that the enhancement of M2 
polarization of Møs and their phagocytotic capacity by CM from pro-
infl ammatory cytokine-stimulated 1st trimester decidual cells may function 
as a compensatory mechanism to maintain immune balance in response to 
pro-infl ammatory stimuli during pregnancy.

T-279
Progesterone Selectively Reduces IFN γ Release by Human Fetal Specifi c 
Cytotoxic T Cell Clones. David Lissauer,1 Heather Long,2 Oliver Goodyear,2 
Arri Coomarasamy,1 Paul Moss,2 Mark Kilby.1 1School of Clinical and 
Experimental Medicine, (Reproduction, Genes & Development); 2School of 
Cancer Sciences, University of Birmingham, United Kingdom.
Introduction: Progesterone (P4) has important immunomodulatory effects 
during pregnancy. Its ubiquitous actions include altering cytokine production 
by CD4 T cell clones from a Th1 to a Th2 profi le. Effects on CD8+ cytotoxic 
T lymphocyte (CTL) clones have not been described.
Maternal CTL specifi c for fetal (HY) antigen may be cloned from women 
during human pregnancy. These clones are cytotoxic and secrete IFN γ in 
response to fetal antigen. Immunoregulatory mechanisms, including the action 
of progesterone, may regulate their action in vivo.
Objective: To study the effect of P4 on the function of fetal specifi c CTL.
Methods: Maternal CTL specifi c for HY antigen were cloned from women 
during human pregnancy. Epstein-Barr virus (EBV) specifi c T cell clones 
were obtained from non-pregnant individuals. Clones were stimulated by 
antigen expressing target cells in media containing natural P4 at a range 
of concentrations. The production of IFN γ was measured by ELISA. All 
experiments were conducted in triplicate.
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Results: Provisional results show IFN γ release by HY specifi c T cell clones 
was signifi cantly reduced (Median 36% reduction, p=<0.001) following short 
term exposure to P4 at a concentration similar to that found in human decidua 
at term (20µM) (n=4). Control EBV specifi c CTL clones (n=5) and CD4 T 
cell clones (n=5) did not demonstrate reductions in IFN γ release at 20µM, 
and signifi cant reduction in IFN γ release was only seen at 100µM. Fetal 
specifi c T cell clones therefore appear to be more sensitive to the action of 
progesterone. Flow cytometric assays showed the reduction in IFN γ was not 
due to reduced viability of HY specifi c T cells. Comparisons of endogenously 
processed antigen and antigen loaded targets also revealed that it was not due 
to antigen presentation.
Conclusions: IFN γ release by HY specifi c T cell clones is reduced by 
concentrations of progesterone similar to those in the human decidua during 
pregnancy. Further work is ongoing to isolate the cellular mechanisms of 
this effect and to determine why fetal specifi c clones respond differently. 
Understanding the mechanism of action of progesterone on fetal specifi c CTL is 
particularly important as progesterone supplementation is used therapeutically 
and could be a method for manipulating fetal specifi c T cell responses.
Funded: WOW UK

T-280
Cytomegalovirus Sero-Positivity Markedly Alters the Maternal Cytotoxic 
T Cell Repertoire and the Maternal Immunological Response during 
Pregnancy. David Lissauer,1 Mansoor Choudhary,1 Annette Pachnio,2 Oliver 
Goodyear,2 Paul Moss,2 Mark Kilby.1 1School of Clinical and Experimental 
Medicine; 2School of Cancer Sciences, University of Birmingham, United 
Kingdom.
Introduction. During human pregnancy the maternal immune system must 
adapt to enable survival of the allogenic fetus. Cytotoxic T lymphocytes 
(CTL) secrete cytokines and chemokines, are cytotoxic and are present in 
human decidua. CTL have heterogeneous phenotypes and functionally distinct 
subsets.
Cytomegalovirus (CMV) establishes lifelong infection of its host and can lead 
to oligoclonal expansion of differentiated T cells, in particular in the elderly. 
However, the infl uence of ‘latent’ CMV infection on the immunological 
environment of pregnancy and effects at different gestations has not been 
evaluated.
Objective. To study the effect of CMV seropositivity on the CTL repertoire 
and the CMV specifi c T cell response of women during human pregnancy 
and the puerperium.
Method. 6 HLA-peptide tetramers were used to identify CTL specifi c for 
CMV epitopes from pp65, pp50 and IE-1. Phenotyping of CTL was carried out 
with 10 colour fl ow cytometry at a range of gestations during normal human 
pregnancy (n=126). Women were classifi ed as seropositive or seronegative 
by CMV IgG ELISA.
Results. In pregnancy, seropositive women had less naïve CTL compared 
to sero-negative women (median 21% v 48%, p=<0.001), with signifi cantly 
more highly differentitated effector (CD45RA+CCR7-) (median 34% v 16%, 
p=<0.001) CTL. In seropositive women, there was a reduction in expression 
on CTL of CD28 (median 68% v 83%, p=<0.001), CD27 (median 61% v 89%, 
p=<0.001) and increased CD57 (median 43% v 13%, p=<0.001).
In seropositive women in the 3rd trimester there was a signifi cant increase in 
effector CTL (CD45RA+CCR7-) compared to the 2nd trimester, which was not 
observed in seronegative women and was due to CMV specifi c CTL.
Conclusions. Previous CMV infection had a marked impact on maternal T cell 
phenotype, with reduced naïve T cells and a more differentiated T cell phenotype 
in pregnancy. CMV serostatus is an important confounding factor for studies of 
CTL during pregnancy and reduced naive CTL may impair responses to other 
infections. The differentiated CTL repertoire and the altered dynamics of the 
maternal immunological response during pregnancy are likely to have a clinical 
impact on pregnancy, especially with the suggested association between CMV 
serostatus and pre-eclampsia.
Funded: WOW UK.

T-281
Association between Organ-Specifi c Autoantibody Status and Pregnancy 
Wastage in Women with Primary Ovarian Insuffi ciency (POI). Marcy 
Maguire,1 Deloris Koziol,2 Vien Vanderhoof,1 Alan DeCherney,1 James 
Troendle,3 Lawrence Nelson.1 1Intramural Program in Reproductive and Adult 
Endocrinology, Eunice Kennedy Shriver National Institute of Child Health 
and Human Development, NIH; 2Biostatistics and Clinical Epidemiology 
Service, NIH; 3Offi ce of Biostatistics Research, National Heart, Lung, and 
Blood Institute, NIH.
Objective: In a prior study, we found that the miscarriage rate in women 
with POI rose signifi cantly following diagnosis (26.4% to 47.8%) (Maguire 
et al, unpublished). Here we assess factors associated with this increase in 
pregnancy wastage.
Methods: We evaluated 718 patients with spontaneous 46, XX POI between 
January 2000 and December 2009. Donor egg pregnancies were excluded from 
analysis. Miscarriage rates were estimated using a logistic mixed effect model to 
account for correlation of multiple pregnancies from the same woman. Analysis 
of the pregnancies before and after a diagnosis of POI was then performed 
to determine miscarriage rates by the presence of (1) thyroid autoantibodies 
(anti- thyroid peroxidase and/or anti-thyroglobulin) or (2) any organ specifi c 
autoantibody (thyroid, parietal, adrenal or 21-hydroxylase). Anti-cardiolipin and 
anti-phospholipid antibody titers were not collected. P values were determined 
using the logistic mixed effect model.
Results: Miscarriage rates both preceding and following diagnosis of POI 
were similar in women with and without thyroid autoantibodies (Table). By 
contrast, while miscarriage rates were similar in women with any autoimmune 
antibodies prior to diagnosis of POI, following diagnosis, miscarriage rate rose 
dramatically (to 75%) in those with autoantibodies, but remained similar to 
pre-diagnosis level in women lacking any autoantibodies. (Table)
Conclusions: These findings suggest that the increased proportion of 
pregnancies ending in miscarriage following diagnosis of POI may, in part, 
result from an autoimmune process. If reproduced in prospective studies, this 
information may be used to counsel women with POI.

 Miscarriage rate in women with 
and without thyroid antibodies

Miscarriage rate in women with 
and without any autoantibody 
(thyroid, parietal, adrenal, 21 
hydroxylase)

 (+) (-) p (+) (-) p
Prior to diagnosis 
of POI 32%(8/25) 25%(26/103) 0.46 31%(11/36) 26%(20/78) 0.58
Following diagnosis 
of POI 50%(2/4) 50%(9/18) 1 75%(6/8) 25%(3/12) 0.0497

T-282
Epigenetic Control of IFN-γ Responses in Trophoblast Cells. SP Murphy,1 D 
Sullivan,1 P Weise,1 J Choi,2 M Bushway.1 1OB/GYN, U. of Rochester, Rochester, 
NY, USA; 2Cell and Molecular Biology, Columbia U., NY, NY, USA.
Successful pregnancy is an immunological balancing act, for the genetically-
disparate conceptus avoids maternal immune-mediated destruction, while 
the maternal immune system simultaneously protects mother and fetus from 
infection. Interferon-γ (IFN-γ) is a pro-infl ammatory cytokine that activates 
immunity to pathogens and tumors, induces apoptosis and inhibits cell 
proliferation. IFN-γ is secreted in the uterus during normal pregnancy and 
following infection. Trophoblast cells (TBCs) are the only cells derived from 
the fertilized egg that contact maternal blood, and they play important roles 
in controlling maternal immunity to the conceptus. Term human and mouse 
TBCs are resistant to both IFN-γ-mediated apoptosis, and activation of 
polymorphic MHC antigen expression. Moreover, while epithelial cells can 
clear Toxoplasma infections when exposed to IFN-γ, human TBCs cannot. 
These collective results suggest that TBCs are refractory to the effects of IFN-γ. 
We recently demonstrated that IFN-γ-inducible gene expression is inhibited 
in human TBCs by protein tyrosine phosphatase-mediated repression of the 
JAK-STAT-1 pathway. To investigate whether this phenotype is conserved in 
mouse TBCs, IFN-γ-responsive gene expression was examined by qRT-PCR. 
Expression of IFN-γ-inducible genes was signifi cantly lower in mouse TBCs 
versus fi broblasts. However, Western blot analysis and gel mobility shift assays 
detected no defects in STAT-1 activation or DNA binding ability in IFN-γ-treated 
mouse TBCs. Chromatin immunoprecipitation assays demonstrated that histone 
acetylation was signifi cantly lower at IFN-γ-responsive promoters in mouse 
TBCs versus fi broblasts. Furthermore, histone deacetylase (HDAC) inhibitors 
signifi cantly enhanced IFN-γ-inducible gene expression in mouse TBCs. 
Importantly, HDAC-mediated repression of IFN-γ responses is conserved in 
human TBCs. In contrast, HDACs activate these same genes in human cells of 
non-trophoblastic origin. Studies utilizing selective HDAC inhibitors suggest 
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that repression of IFN-γ-responsive gene expression in TBCs is mediated by 
HDAC-2 and/or -3. Our collective results suggest that TBCs utilize HDACs by 
a novel mechanism to repress IFN-γ-responses. We propose that this repression 
is necessary to protect the placenta from the deleterious consequences of IFN-γ. 
However, this phenomenon may simultaneously prevent TBCs from clearing 
infections by intracellular pathogens. Supported by NICHD.

T-283
Serum Anti-Endometrial Antibodies and First Trimester Pregnancy Loss. 
Aaron R Parry,1 Byron C Calhoun,1 Dara J Seybold,2 Michael Broce,2 Gary 
W Randall.1 1Obstetrics & Gynecology, West Virginia University-Charleston, 
Charleston, WV, USA; 2Center for Health Services & Outcomes Research, 
Charleston Area Medical Center Health Education and Research Institute, 
Charleston, WV, USA.
Objective: Serum anti-endometrial antibodies (AEA) has been studied as a 
marker for endometriosis, implantation failure, and tubal factor infertility. We 
sought to determine if the presence of AEA in the serum of pregnant patients 
might place them at increased risk of fi rst trimester pregnancy loss including 
complete abortion and ectopic pregnancy.
Design: Prospective pilot case control study of 30 patients presenting with 
fi rst trimester pregnancy loss compared to 30 matched fi rst trimester pregnant 
patients for the presence of AEA.
Materials and Methods: 3 ml of blood from each patient taken during fi rst 
trimester (≤13 weeks gestation) was evaluated for the presence of AEA through 
indirect immunofl ourescence. The 30 study patients were matched with 30 
controls using propensity matching of similar characteristics (parity, gravidity, 
maternal age, race, tobacco abuse, EtOH use, substance abuse, pregnancy loss 
history, CHTN, DM, gestational age). Assays were performed in a laboratory 
by single operator blinded to clinical status of patients.
Results: The mean maternal age in the study and control groups was similar 
(32.7 and 30.5 years, respectively). A history of pregnancy loss was non 
signifi cantly greater in the study group (40.0 percent) than the control group 
(26.7 percent). Both groups had low rates of HTN and DM (3.3 percent for each 
group). In both study and control groups, 40% of the samples tested positive 
for AEA. Thus, we found no evidence of an association between the presence 
of AEA and pregnancy loss.
Conclusions: These fi ndings in our pilot study suggest that presence of serum 
AEA does not appear to be a marker for early pregnancy loss.

T-284
Interferon gamma (INFγ) Receptors 1 and 2 Mediate INFγ-Enhanced 
Chemokine Expression in Human Decidual Cells. Charles J Lockwood, 
Yingqun Huang, Lynn F Buchwalder, Joseph S Huang, Frederick Schatz. 
Obstetrics, Gynecology & Reprod. Sciences, Yale University School of 
Medicine, New Haven, CT, USA.
Background: In early pregnant decidua, uterine Natural Killer cells (uNK) 
comprise 70-80% and macrophages 20-25% of resident immune cells. The 
effects of interferon gamma (INFg), a primary product of NK cells, are mediated 
by two receptors, INFγ R1 and INFγ R2. INFγ and tumor necrosis factor-α 
(TNF) are derived primarily from NK cells and macrophages respectively. IFN-
Inducible Protein 10 (IP10) and IFN-Inducible T cell alpha Chemoattractant 
(ITAC) are primary NK cell chemoattractants.
Objective: In cultured fi rst trimester DCs: 1) assess INFγ effects on mRNA 
and protein expression of IP-10 and ITAC, 2) identify INFγ R1 and INFγ R2 
mRNA; and 3) assess the effects of silencing these receptors individually and 
jointly on INFγ and TNF induction of IP10 and ITAC mRNA.
Methods: Confl uent leukocyte-free fi rst trimester DCs were incubated ± INFγ 
(1 ng/ml) ± TNF (1 ng/ml) for 6 hr and 24 hr. ELISAs measured secreted 
IP10 and ITAC levels in conditioned medium supernatants while quantitative 
RT-PCR measured IP-10, ITAC, INFγ R1 and INFγ R2 mRNA levels. siRNA 
was then used to silence INFγ R1 and R2 individually and jointly followed 
by incubations ± INFγ (1 ng/ml) and ± TNF (1 ng/ml) for 6h. The resulting 
extracted RNA was measured for IP10 and ITAC mRNA.
Results: INFγ and TNF (1 ng/ml) each: a) separately elevated basal levels 
of IP-10 by over 400-fold and of ITAC by over 200-fold (p<0.05, n=8); b) 
incubated together they synergistically elevated basal levels of IP10 by 28,687 
± 6,752-fold and of ITAC by 25,507 ± 5,658-fold (p<0.05, n=8); and c) had 
corresponding increases in IP10 and ITAC in mRNA from parallel cultures 
(p<0.05, n=8). Use of siRNA for INFγ R1 and R2 reduced mRNA levels in DCs 
for each receptor by 90%. In DCs in which one or both receptors were silenced, 
INFγ enhancement of IP10 and ITAC mRNA were inhibited by over 90%, 
whereas TNF enhancement of IP10 and ITAC mRNA was not affected.

Conclusions: INFγ acts as a paracrine effector in DC expressing INFγ R1 and 
INFγ R2 to elevate secreted levels of IP10 and ITAC in the decidua and acts 
synergistically with TNF. These fi ndings identify a primary mechanism for 
regulating decidual NK traffi cking.

T-285
A Cytokine Signature Associated with the Onset of Term and Preterm 
Labour. Oksana Shynlova,1 Sally Sabra,1,2,3 Stephen Lye.1,3 1Samuel Lunenfeld 
Research Institute, Mount Sinai Hospital, Toronto, Canada; 2Institute of Medical 
Sciences, University of Toronto; 3Department of Obstetrics&Gynecology, 
University of Toronto, Canada.
Introduction: It is hypothesized that in pre-term labor (PTL), infection or other 
factors result in the release of pro-infl ammatory cytokines which stimulate 
metalloproteases and prostaglandin synthesis, resulting in uterine contractions, 
cervical ripening, and rupture of membranes. Several cytokines and chemokines, 
including Interleukin (IL)-6, IL-16 (lymphocyte chemoattractant factor), 
colony-stimulating factor (CSF), macrophage migration inhibitory factor 
(MIF) have been implicated in the pathogenesis of PTL. We hypothesized that 
physiological parturition and PTL will be associated with a specifi c signature 
of cytokines in maternal plasma. We compared the levels of multiple pro- and 
anti-infl ammatory cytokines (1) throughout human gestation and (2) between 
PTL and preterm healthy women not in labor; between spontaneous term 
laboring (TL) women and uncomplicated term patients not in labor.
Methods: Peripheral blood was collected from pregnant and laboring patients 
at Mount Sinai Hospital, Toronto; women with medically indicated preterm 
delivery and intrauterine infection (chorioamnionitis) were excluded from the 
study. A panel of 48 cytokines was assessed using Human Cytokine 27-plex 
and 21-plex immunoassay (BioRad) in maternal plasma collected from 1) 
women experiencing idiopathic PTL (24-32 weeks of gestation, n=10); 2) 
healthy pregnant women matched for gestational age (24-32 weeks, n=10); 
3) women in active TL (n=10), 4) pregnant term women not in labour (38-40 
weeks, n=10).
Results: Women that delivered preterm exhibited a signifi cantly higher 
(P<0.05) plasma concentrations of pro-infl ammatory mediators IL-6, MIF, 
M-CSF, GROα (neutrophil-activating protein) and HGF as compared to the 
gestational age-matched controls. We did not detect a difference in cytokine 
profiles between PTL and TL. Anti-inflammatory cytokine IP-10 was 
signifi cantly increased in both term groups compared to mid-gestation.
Conclusion: We detected increased levels of a specifi c pro-infl ammatory 
cytokines among women in both PTL and TL suggesting their involvement 
in the labour process and raising the possibility that this signature may be 
predictive of labour onset.
Funding: MOD (grant # 21-FY10-204)

T-286
Newer Tests for Antiphospholipid Syndrome in Pregnancy Loss. Ai-Wei 
Tang,1 Zarko Alfi revic,1 Roy Farquharson,2 Feroza Dawood,2 Siobhan Quenby.3 
1Department of Women’s and Children’s Health, University of Liverpool, United 
Kingdom; 2Department of Obstetrics and Gynaecology, Liverpool Women’s 
Hospital, United Kingdom; 3Clinical Sciences Research Institute, University 
of Warwick, United Kingdom.
Background: Antiphospholipid syndrome (APS), associated with reproductive 
pathology is traditionally tested through anticardiolipin antibodies (aCL) and 
lupus anticoagulant (LA) using the dilute Russel viper venom time (DRVVT). 
Assays to other phospholipid antibodies have been developed whose clinical 
signifi cance is yet to be clearly defi ned in the context of pregnancy loss. 
Thus, we aim to ascertain the prevalence of these antibodies in women with 
pregnancy loss.
Method: Women with recurrent miscarriage (n=51), placental pathology and/
or adverse pregnancy outcomes such as stillbirth (n=11) were tested for APS 
with the traditional tests and other assays for immunoglobulin (Ig)G and IgM to 
β2-glycoprotein1 (β2GP1), phosphatidyl serine/prothrombin (PS/PT) complex, 
annexin V, phosphatidic acid (PA), phosphatidyl inositol (PI), phosphatidyl 
ethanolamine (PE), phosphatidyl choline (PC) and phosphatidyl glycerol (PG). 
Women who had two or more live births acted as patient controls (n=23).
Results: The traditional tests found 12 (14%) positive results overall (four aCL 
and eight LA) with many borderline DRVVT. There were only 5 (5.9%) positive 
tests for anti-β2GP1, anti-PS/PT complex and anti-annexin V, and few positive 
results for tests to other phospholipids PA, PI, PE, PC and PG. In women who 
had suffered recurrent miscarriage, there were one positive test to anti-β2GP1, 
two to anti-PS/PT complex and one to anti-annexin-V antibodies. In women 
with other adverse pregnancy outcomes, none were positive for anti-Annexin 
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V and anti-β2GP1, with one positive anti-PS/PT complex antibodies. There was 
one borderline anti-β2GP1 test result amongst the control women.
Conclusion: This study suggests that the utility of these additional newer 
antibodies tests needs to be further evaluated in an obstetric population as they 
did not confer any additional benefi t in identifying more women with laboratory 
features of APS compared to the conventional tests. However, an ELISA assay 
for anti-PS/PT antibodies might be more reliable than the current DRVVT.

T-287
A New Method of Quantifying Uterine Natural Killer (uNK) Cells. Ai-
Wei Tang,1 Jo Drury,1 Mark Turner,1 Dharani Hapangama,1 Siobhan Quenby.2 
1Department of Women’s and Children’s Health, University of Liverpool, 
United Kingdom; 2Clinical Sciences Research Institute, University of Warwick, 
United Kingdom.
Background: Uterine Natural Killer (uNK) cells are the most abundant 
leucocytes in the endometrium and are thought to play a role in the regulation of 
implantation. Quantifi cation of uNK cells is subjective and time consuming. We 
aimed to validate the use of colour deconvolution (CD) with area measurement, 
a plugin of Image J, as an alternative method to estimate uNK cell density.
Method: Endometrial pipelle biopsies were obtained from women consented 
to a randomised controlled trial. High powered images of biopsies stained 
with CD56 (brown) and blue counterstained nuclei were acquired. In the trial, 
uNK cell density was calculated by combining manual counts of uNK cells 
with digital image analysis of stromal cells. The new method estimates the 
percentage area of brown over blue based on CD. Both methods were compared 
according to: Pearson’s correlation coeffi cient(r); coeffi cient of variation (CV; 
inter and intra-observer); Bland-Altman plots; and time taken for analysis. 
This technique was intended to classify biopsies according to the 5% cut-off 
of uNK cell density used as an entry criterion to the trial. Thus, biopsies known 
to have uNK density close to 5% (0–10%) were selected. Misclassifi cations 
were noted. ROC curve analysis was used to determine the optimal CD cut-off 
equivalent to 5% uNK cells.
Results: 960 images from 96 women were analysed. Correlation between both 
methods was strong (r=0.91). The mean difference was -0.19% with lower 
and upper limits of -1.91% and 1.53%. Repeated counts on 20 women (200 
images) showed good rank order agreement (r=0.9) between observers and 
Bland-Altman plots showed no systematic difference in counting. The inter 
and intra-observer mean difference was -0.54% and -0.11% with CVs of 11.5% 
and 5.2% respectively. The mean time for analysis with the previous method 
was 28mins (range 16–47mins) and with CD was 10mins (range 7–13mins). 
The number of misclassifi cations were least with 4.5% as a cut-off for CD, 
confi rmed by the ROC curve analysis with a sensitivity and specifi city of 91%. 
The area under the curve was 0.98.
Conclusion: This study suggests that area measurements of a fi eld occupied 
by uNK cells based on colour deconvolution is a reliable, reproducible and 
time effi cient method to estimate uNK cell density, with potential for use of 
this method to quantify uNK cells in other studies.

T-288
Natural Killer Cells and Pregnancy Outcomes in Women with Recurrent 
Miscarriage and Infertility: A Systematic Review. Ai-Wei Tang,1 Zarko 
Alfi revic,1 Siobhan Quenby.2 1Department of Women’s and Children’s Health, 
University of Liverpool, United Kingdom; 2Clinical Sciences Research Institute, 
University of Warwick, United Kingdom.
Introduction: Immunological mechanisms have been thought to play a role 
in reproductive problems such as recurrent miscarriage (RM) or infertility as 
a successful pregnancy involves maternal adaptation of the immune response 
to the semi-allogenic developing embryo. Peripheral natural killer (pNK) and 
uterine NK (uNK) cells have been controversially associated with reproductive 
failure. Hence we conducted a systematic review of the literature to ascertain 
the ability of NK cell tests to predict subsequent pregnancy outcome in women 
with reproductive problems.
Method: We searched the electronic MEDLINE database from 1950 to 
April 2010 for publications relating to NK cells and pregnancy outcomes 
by using MeSH terms ‘natural killer cells’, ‘reproduction’ and ‘pregnancy 
complications’. Studies that measured pre-pregnancy pNK and uNK cells 
number or activity in women with RM or infertility and reported pregnancy 
outcomes of miscarriage or failure to get pregnant after assisted reproductive 
techniques (ART) were included.
Results: The search identifi ed 780 citations, and 27 potentially eligible 
publications were analysed in detail. 12 publications fulfi lled the criteria for 
inclusion. Five studies on pNK cells and two studies on uNK cells reported 

pregnancy outcomes according to NK numbers and/or activity. There was 
insuffi cient evidence on the ability of high pNK cells (2 studies, N=73; 
OR=3.29, 95% CI 0.28-39.34), pNK cell activity (3 studies, N=120; OR=3.55, 
95% CI=0.60-21.03) or uNK cells (2 studies, N=72; OR 1.33, 95% CI 0.16-
11.11), to predict subsequent miscarriage in idiopathic RM. Similarly, abnormal 
pNK cells did not appear to predict implantation failure after ART (1 study, 
N=126; OR 0.63, 95% CI 0.3-1.33). None of the studies on uNK cells in women 
with infertility reported pregnancy outcomes according to a normal range.
Conclusion: The prognostic value of measuring pNK and uNK cells parameters 
remains uncertain as analysis of the literature have not shown these tests 
to be good predictors of subsequent pregnancy outcome of miscarriage or 
implantation failure. The number of studies reporting clinical outcomes is 
disappointingly small and more studies are needed to confi rm or refute the 
role of NK cells as a clinically useful predictive test in screening women for 
potential treatment such as immunotherapy.

T-289
Antithyroid Autoantibodies in Recurrent Pregnancy Loss. Carlo Ticconi,1 
Emma Giuliani,1 Manuela Veglia,2 Adalgisa Pietropolli,1 Emilio Piccione,1 
Nicoletta Di Simone.2 1Department of Surgery, Section of Gynecology and 
Obstetrics, University Tor Vergata, Rome, Italy; 2Department of Obstetrics and 
Gynecology, Catholic University of Sacred Heart, Rome, Italy.
Objective: To investigate whether antithyroid autoantibodies (ATA) can be 
involved in Recurrent Pregnancy Loss (RPL)
Setting: University hospitals
Subjects: Two hundred sixty-six women were studied. 160 women had RPL 
(defi ned as two or more consecutive spontaneous abortions). 100 women had 
at least one pregnancy at term without abortions (controls).
Methods: Antibodies directed against thyroid peroxidase (TPO-Ab), 
thyreoglobulin (TG-Ab) and TSH receptor (TSHr-Ab) were measured in the 
serum of study women by either chemiluminescence assay or RIA.
Results: ATA were detected in 46 (28.75%) women with RPL and in 13 (13%) 
controls (P<0.001). In women with RPL, other (non-ATA) autoantibodies were 
detected in 91.3% of ATA+ and in only 53.5% of ATA- women, respectively. 
Most (91.6%) of ATA+ women with RPL were euthyroid.
Conclusions: ATA could be involved in RPL. ATA could be an expression 
of a more extensive autoimmune disorder leading to RPL. It is unlikely that 
ATA impair early pregnancy development by inducing alterations in thyroid 
hormonal status.

T-290
Pro-Infl ammatory Cytokine-Stimulated First Trimester Decidual Cells 
Enhance Macrophage-Induced Trophoblast Apoptosis. Zhenming Wu,1,2 
Min Li,1 S Joseph Huang.1 1Ob/Gyn and Reproductive Sciences, Yale University, 
New Haven, CT, USA; 2Ob/Gyn, Shanghai Renji Hospital, Shanghai Jiaotong 
University, Shanghai, China.
Objective: Many cases of preeclampsia (PE) are correlated with impaired 
uterine spiral artery remodeling accompanying shallow extravillous trophoblast 
(EVT) invasion, which can result from a reduction in numbers of invading EVTs 
and/or decreased decidual invasion of EVTs. The former may refl ect reduced 
availability of EVTs and/or increased EVT apoptosis in the decidua. As EVTs 
invade the decidua, they are positioned to interact primarily with immune cells 
and resident decidual cells. Our previous fi ndings showed that preeclamptic 
decidua contained excess of macrophages (Møs) as well as their activating 
colony-stimulating factors (CSFs), granulocyte-macrophage-CSF (GM-CSF) 
and M-CSF. PE-associated pro-infl ammatory cytokines, interleukin beta (IL-
1β) and tumor necrosis factor-alpha (TNF-α), enhanced expression of these 
CSFs in 1st trimester decidual cells. Excessive apoptosis of t EVTs associated 
with excess Møs is projected to play a role in shallow EVT invasion. Thus, we 
hypothesize that Mø-induced EVT apoptosis can be enhanced by fi rst trimester 
decidual cells in response to pro-infl ammatory stimuli.
Method: Leukocyte-free 1st trimester decidual cells were treated with estradiol 
and medroxyprogesterone acetate ± IL-1β or TNF-α for 24h. Peripheral 
monocyte-derived Møs were co-cultured with a green fl uorescence-labeled 
1st trimester trophoblast cell line (HTR-8/SVneo) in conditioned medium 
(CM) from decidual cell cultures. HTR-8/SVneo apoptosis was evaluated 
by examining morphological changes, fl ow cytometric analysis of Annexin 
V-Allophycocyanin (APC) (for phosphotidylserine externalization) and 
7-amino-actinomycin D (7-AAD; for DNA degradation) staining and terminal 
deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assay.
Results: Higher percentage of HTR-8/SVneo cells undergoing apoptosis 
with increased chromatin condensation, cell shrinkage and blebbing, Annexin 
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V-APC ± 7-AAD and TUNEL staining were observed by co-culturing with 
Møs compared to control cells. CM from IL-1β- or TNF-α-treated 1st trimester 
decidual cells enhanced Mø-induced HTR-8/SVneo apoptosis.
Conclusion: Pro-infl ammatory cytokine-stimulated 1st trimester decidual cells 
promote apoptosis in 1st trimester trophoblasts induced by Møs. These results 
provide a new insight and substantial understanding of EVT apoptosis in the 
pathophysiology of PE.

T-291
MicroRNAs Control HLA-G Expression. Irit Manaster,1 Debra S Goldman-
Wohl,2 Caryn Greenfi eld,2 Ofer Mandelboim,1 Simcha Yagel.2 1Lautenberg 
Center for General and Tumor Immunology, Hadassah-Hebrew University 
Medical Centers; 2Center for Human Placental Research and Department of 
Obstetrics and Gynecology, Hadassah-Hebrew University Medical Centers, 
Jerusalem, Israel.
Background: HLA-G is a unique MHC class I protein expressed almost 
exclusively by extravillous trophoblasts (EVT) that can be found in a direct 
contact with maternal NK (natural killer) cells during pregnancy. Thus 
HLA-G was predicted to have a role in controlling decidual NK activity 
during pregnancy. Indeed, two NK cell surface receptors; LIR1 and KIR2DL4 
interact with HLA-G. Furthermore, it was shown that the interactions of 
these two receptors with HLA-G could infl uence not only NK cytotoxicity 
but also the production of various cytokines and growth factors. However, 
the mechanisms controlling the specifi c expression of HLA-G in EVT and 
preventing its expression in other cell types are unresolved. MicroRNAs 
(miRNAs) expressed in a wide variety of organisms, ranging from plants to 
animals, are key posttranscriptional regulators of gene expression.
Objective: To determine if specifi c miRNAs play a role in cell specifi c 
expression of HLA-G.
Materials and Methods: We used transfected 721.221 cells with the 3’UTR 
HLA-G and various microRNAs including mir148a and 152 (predicted to bind 
the 3’UTR of HLA-G) as co-transfectants, as well as JEG-3 and BeWo and 
JAR cell lines and primary EVT. Cytotoxicity of peripheral blood and decidual 
NK cells was measured with the cell lines and transfectants of variations of 
the miRNAs. Binding to LIR1 fusion proteins was analyzed. Cell surface 
expression of HLA-G was determined via FACS analysis.
Results: Both miR-148a and miR-152 were demonstrated to down regulate 
HLA-G. The expression pattern of these two microRNAs varies among different 
tissues and the miRNA-mediated down regulation resulted in decreased HLA-G 
inhibition of NK cell cytotoxicity. Furthermore, expression of anti-microRNA 
antagomirs resulted in increased HLA-G expression.
Conclusions: We have identifi ed miRNAs which negatively control the 
expression of HLA-G and we further demonstrated that the miRNA-mediated 
down regulation of HLA-G resulted in decreased inhibition and consequently 
induced killing, suggesting that miRNAs play a role in HLA-G expression and 
immune recognition between mother and fetus.

T-292
Functional Characterization and Differential Expression of CB1 and CB2 
Receptors in Rat Bladder. Evangelia Bakali, Ruth A Elliot, Tim M Marczylo, 
Justin C Konje, Douglas G Tincello. Reproductive Sciences, University of 
Leicester, United Kingdom.
Introduction
Cannabis has an effect on urge incontinence possibly mediated through 
endocannabinoid dependent mechanisms. The objectives of this study were 
to examine the expression and distribution of the cannabinoid receptors in rat 
bladder and study the effects of CB1 agonist(ACEA) and CB2 agonist(GP1A) 
on pre and postsynaptic responses.
Methods
Immunohistochemistry(IHC) was performed on paraffi n-embedded rat bladder 
sections using polyclonal antibodies to CB1&CB2. Western Blots were 
performed after SDS-PAGE on homogenised tissues probed with the same 
antibodies. Effects of ACEA and GP1a on bladder strips(n=6) were studied 
using electrical fi eld stimulation(EFS) at 10Hz in organ baths. Postsynaptic 
contractile responses were determined by carbachol concentration-response 
curves before and after treatment with ACEA &GP1a.
Results
IHC localised CB1 in urothelium and detrusor, while CB2 was localised in 
detrusor only. Western blot analysis showed bands at the expected masses for 
CB1(57kDa) and CB2(45kDa).
ACEA 10-4M signifi cantly reduced contractile response by 35%(p<0.001) 
while GP1A had no effect on EFS.

Carbachol response curves EC50 were signifi cantly shifted to the right by both 
ACEA and GP1a (Table 1).
Carbachol conc. EC50 for ACEA and GP1a
Conc(M) EC50 SEM± P value (compared to control)
Control 5.243 0.054  
ACEA 10-10 4.935 0.058 <0.01
10-9 4.840 0.074 <0.001
10-8 4.797 0.070 <0.001
10-7 4.752 0.051 <0.001
10-6 4.757 0.070 <0.001
 
Control 5.421 0.06  
GP1a 10-9 4.844 0.074 <0.001
10-8 4.811 0.087 <0.001
10-7 4.846 0.10 <0.001
10-6 4.727 0.088 <0.001
Table 1

Conclusion
Cannabinoid receptors are expressed in rat bladder and have a functional role. 
CB1 receptors appear to have both pre & postsynaptic inhibitory effects on rat 
bladder contraction whereas CB2 acts only postsynaptically.

T-293
Short Hairpin Mediated Knockdown of Hoxa11 Leads to Increased 
Activation of Matrix Metalloproteinases, Decreased Expression of Collagen 
Subtypes & Altered Biomechanical Properties of the Uterosacral Ligament 
in Mice. Yan Ma, Akshita Datar, Marsha K Guess, Alex Hennessey, Paul C 
Ivancic, Kathleen A Connell. Obstetrics, Gynecology & Reproductive Sciences, 
Yale University School of Medicine, New Haven, CT, USA.
Objective: Pelvic organ prolapse (POP) is a common, debilitating disorder 
in women. Hoxa11 is a conserved homeobox gene that is necessary for the 
development of the uterosacral ligaments (USLs). We have reported a 75-fold 
decrease in HOXA11 expression, associated with decreased mRNA expression 
of collagen (Col)III and increased expression of MMP2 in the USLs of women 
with POP, and that constitutive expression of Hoxa11 in vitro regulates these 
genes. The aim of this study was to determine if silencing Hoxa11 affects 
collagen and MMP expression and/or alters the biomechanical properties of 
USLs in vivo. Methods: 12 week old C57 mice were injected with 16ug of either 
empty vector (control (CTL), n=6) or Hoxa11 shRNA plasmid (knockdown 
(KD), n=6) into the uterus and peritoneal cavity. The uterus and USLs were 
harvested 24hrs later. mRNA levels of Hoxa11, Col Iα1, Col Iα2, Col IIIα1, 
MMP2 and MMP9 were measured via real time-PCR for all tissues and western 
blot for uteri. Results: Hoxa11 mRNA levels signifi cantly decreased (P<0.05) 
in the USL, with a trend towards decrease in the uterus (P<0.10) of KD vs. 
CTL mice. Similarly, Hoxa11 protein levels decreased 52% (P<0.05) in KD 
uteri. MMP2 mRNA expression was markedly reduced in USLs (P<0.05), 
and trended towards decrease (P<0.10) in KD uteri while protein expression 
of pro-MMP2 decreased (44%, p=0.07) and activated MMP2 increased (47%, 
P<0.06). MMP9 mRNA expression was similar in USLs between groups. 
MMP9 mRNA was decreased in the KD uteri (p=0.05), while activated MMP9 
markedly increased (52%, P<0.05). Col IIIa1 mRNA expression did not differ 
between mice. Col Iα1 mRNA levels were reduced in KD uteri (P<0.05) and 
Col Iα2 tended to decrease (P<0.10). Protein levels of Col I and III decreased 
(55%, 42%,P<0.05) in the uteri of KD mice. Biomechanical testing showed 
decreased tensile strength and increased viscoelasticity of USLs in HOXA11 
heterozygous and KD mice compared to wild type mice. Conclusion: Hoxa11 
silencing leads to decreased expression of collagens I and III, activation of 
MMP2 and MMP9 (favoring extracellular matrix degradation), and alters USL 
biomechanical properties. This HOXA11 mediated pathway may be involved 
in attenuation of USLs and development of POP in women.
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T-294
The Effects of Heat Exposure on Vaginal Smooth Muscle Cells: Mimicking 
Renessa Treatment. Peter Takacs,1 Yanping Zhang,2 Sujata Yavagal,1 Keith 
Candiotti,2 Carlos Medina.1 1OB/GYN, University of Miami, Miami, FL, USA; 
2Anesthesiology, University of Miami, Miami, FL, USA.
Background: Radiofrequency (RF) energy has been identifi ed as a possible 
solution for stress urinary incontinence (SUI). Applying low-energy heat to 
the urethra, periurethral collagen are denatured, causing a change in tissue 
compliance, and improves continence. Renessa procedure has been approved 
by the FDA for the management of SUI, which applies RF energy to the 
periurethral tissues (heating it to 65 ºC).
Objective: We have hypothesized that heat exposure to the periurethral 
tissues effects the extracellular matrix (ECM) by altering elastin and collagen 
production. Our aim was to measure the smooth muscle cell (SMC) proliferation 
rate, elastin and collagen expression after exposure to heat (65 ºC).
Methods: IRB approval was obtained and biopsies were performed from 
women undergoing vaginal surgery. Urethral biopsies could not be performed to 
avoid injury to the urethral closing mechanism. SMC cultures were performed 
from the biopsies (periurethral) and characterized by immunocytochemistry to 
verify the smooth muscle phenotype. SMC were exposed to 65ºC for 30 and 60 
seconds (mimicking the actual in vivo Renessa treatment) and cell proliferation 
was assessed by MTT assay. Cell lysates and supernatants were collected and 
elastin production was measured by the Fastin Elastin Assay and collagen 
production was assessed by Sircol Collagen Assay.
Results: Vaginal SMC proliferation was not effected by heat exposure to 65 ºC 
for 30 or 60 seconds (relative cell number, mean±SD, 0.34±0.01 vs. 0.34±0.01 
vs. 0.35±0.01, P=NS).
Cell culture surface deposited elastin production was signifi cantly increased 
by heat exposure (0.18±0.01 vs. 0.28±0.01 vs. 0.93±0.08, P<0.01). However, 
tropoelastin released into the culture media was signifi cantly lower after 60 
seconds of heat treatment compared to control (0.37±0.02 vs. 0.38±0.02 vs. 
0.26±0.01, P=0.04).
Cell-culture surface deposited collagen production was signifi cantly increased 
by heat (0.17±0.01 vs. 0.29±0.01 vs. 0.21±0.01, P<0.01), but collagen released 
into the media was not different after heat exposure (0.05±0.01 vs. 0.06±0.01 
vs. 0.05±0.01, P=NS)
Conclusion: Vaginal SMC proliferation was not effected by heat exposure to 
65 ºC for 60 seconds. Both elastin and collagen production were signifi cantly 
upregulated. Alteration of the ECM by heat exposure may contribute to the 
mechanism of action by Renessa treatment.

T-295
Role of Lysyl Oxidases in ihe Pathophysiology of Pelvic Organ Prolapse. 
Haolin Shi, Sujatha D Pathi, R Ann Word. Obstetrics and Gynecology, Univ 
TX Southwestern Med Ctr, Dallas, TX, USA.
OBJECTIVES: Prolapse occurs in >90% of fi bulin-5 defi cient mice (Fbln5-/-) 
by 20 weeks of age regardless of parity. In contrast, prolapse is less common 
in LOXL1 defi cient (LOXL1-/-) animals (only 9.6% in nulliparous by 90 weeks) 
suggesting that LOXL1 defi ciency may be compensated by other members of 
the lysyl oxidase family. The goal of this study was to determine the role of 
lysyl oxidases in the pathophysiology of pelvic organ prolapse. METHODS: 
Wild type (WT, n = 40) or LOXL1-/- (n = 40) nulliparous mice were treated 
with vehicle or an inhibitor of lysyl oxidase (β-aminopropionitrile (BAPN 
0.4%) for 24 weeks (from 8 – 32 wks of age). MOPQ measurements were 
used to serially examine the degree of vaginal, perineal, and anal prolapse. 
Histomorphology of the mid-vaginal wall was assessed by examiners blinded 
to treatment and genotype. RESULTS: Anal and urogenital prolapse were 
absent in this cohort of young LOXL1-/- vehicle-treated controls. BAPN, 
however, resulted in signifi cant increases in rectal and urogenital prolapse. 
Specifi cally, 15 of 20 (75%) BAPN-treated animals developed anal prolapse 
after treatment (9 ± 1.4 wks, median ± 95% CI). Anal prolapse preceded 
development of ≥ Stage 2 urogenital prolapse in 10 of 20 BAPN-treated mice 
(P < 0.01 compared with vehicle or WT) 13.6 weeks after therapy (± 1.3 wks). 
Prolapse did not occur in any WT animals regardless of treatment group. 
Body weight decreased signifi cantly in both WT and LOXL1-/- BAPN-treated 
mice. BAPN did not alter vaginal weight. Histomorphology revealed marked 
BAPN-induced changes in collagen organization and density. In WT animals 
treated with vehicle, dense well-organized collagen fi bers were concentrated in 
the subepithelium and lamina propria. After BAPN treatment, collagen fi brils 
were separated, disoriented, and less dense in vaginal tissues from both WT 
and LOXL1-/- mice. CONCLUSIONS: These results indicate that lysyl oxidase 
family members play an important role in maintenance of pelvic organ support 
in adult animals with developmental defects in synthesis of collagen and elastin. 

Inhibition of lysyl oxidase alone, however, is insuffi cient to induce prolapse 
in adult nulliparous mice. We propose that underlying defects in collagen and 
elastin metabolism initiated during development or with childbirth, together 
with decreased expression of LOX in the vaginal wall after menopause, may 
progress to pelvic organ prolapse in women.

T-296
Incidence of Intraoperative Complications in Women Undergoing Surgery 
for ICS Stage 4 Prolapse Compared to ICS Stage 2 Prolapse. Sujata Yavagal, 
Peter Takacs, Carlos A Medina. Obstetrics and Gynecology, University of 
Miami/Jackson Memorial Hospital, Miami, FL, USA.
Objective: To compare intraoperative complications in patients undergoing 
surgery for ICS Pelvic organ Quantifi cation (POP-Q) stage 4 compared to ICS 
POP-Q stage 2 prolapse.
Methods: We retrospectively reviewed the records of all patients undergoing 
surgical treatment for ICS stage 2 and stage 4 prolapse between April 2006 
and December 2009. Patients with incomplete data sets and those undergoing 
obliterative procedures or anti-incontinence surgery only were excluded. 
All patients underwent a standard preoperative evaluation. Intraoperative 
complications including estimated blood loss (EBL), blood transfusion, 
cystotomy, enterotomy, proctotomy, ureteral obstruction were evaluated. A 
blood loss ≥ 500 ml was considered excessive. Standard statistical analyses 
were performed between the two groups.
Results: One hundred and twenty nine patients met inclusion criteria, including 
32(24.8%) with stage 4 and 97(75.2%) with stage 2 prolapse. There was no 
signifi cant difference in parity, race, use of hormones and the number of 
previous repairs.Patients in the stage 4 group were signifi cantly older than 
those in the stage 2 group and had a signifi cantly lower BMI. More patients 
were menopausal in the stage 4 group 87.5% vs. 57.7% in stage 2, p<0.004. A 
signifi cantly greater number of patients underwent hysterectomy [25(78.1%) 
vs. 26(26.8%), p<0.001], enterocele repair [19(59.4%) vs. 14(14.4%), p<0.001] 
and apical suspension [32(100%) vs. 49(50.5%), p<0.001] in the stage 4 
group compared to the stage 2 group respectively. The number of patients 
undergoing other concomitant procedures was similar between the two groups. 
Both the mean EBL and the number of patients with blood loss ≥ 500 ml was 
signifi cantly greater in the stage 4 group compared to the stage 2 group [mean 
± SD 393.6±318.6 ml vs. 198.1±172.5 ml, p<0.002 and [10/31(31.3%) vs. 
6/97(6.2%), p<0.0001] respectively. The number of intra-operative transfusions 
2/32(6.3%) vs. 1/97(1.0%) was similar between the stage 4 and stage 2 
group. There was one bladder perforation occurring in each group from TVT 
midurethral sling. The mean operative time was signifi cantly greater in the 
stage 4 group compared to the stage 2 group [mean ± SD (198±47.3 min. vs. 
137.4±61.9 min.), p<0.001].
Conclusion: Women undergoing surgery for ICS stage 4 prolapse were found 
to have a signifi cantly greater blood loss compared to women with stage 2 
prolapse.

T-297
Diagnosis and Management of Endometrial Polyps with Transvaginal 
Ultrasounds. Donato D’Antona, Lorena Conte, Angela Dalla Toffola, Guido 
Ambrosini, Carlo Saccardi, Eric Cosmi, Alessandra Andrisani, Giovanni 
Battista Nardelli. Obstetrics and Gynecolgy Department, Padua University, 
Padua, Italy.
Endometrial polyps are common lesions of the uterus with an incidence of 
25% of the general female population. The majority of the polyps are benign, 
although malignancy confi ned to the polyp can be identifi ed, in fact the incidence 
of carcinoma varies between 0 and 4,8%. Polyps can be diagnosed with 
transvaginal ultrasound followed by diagnostic hysteroscopy for confi rmation. 
Operative hysteroscopy and polyp removal in the common clinical practice. 
The aim of our study is to establish if transvaginal ultrasound and colour-power 
Doppler ultrasound measurements (size, fl ow, branching vessels, RI, PI, PSV 
and vessel diameter of the polyp) can accurately discriminate between benign 
and hyperplastic or malign polyps. Patients with endometrial polyp were 
preoperative evaluated with transvaginal ultrasound. The ultrasound data were 
then correlated with the histopathologic result. Patients were divided in two 
groups: polyps with atrophic and functional patterns, and polyps with areas of 
simplex or complex hyperplasia or malignancy.
Polyp size, branching vessels, RI and PI were signifi cantly different between the 
two groups. Furthermore a cut off of less than 3,66 cm^3 for the volume and a 
PI of more than 1,22 demonstrate the benign nature of the polyp in exam.
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In conclusion transvaginal ultrasound and colour-power Doppler can usefully 
identifi ed endometrial polyps that required therapeutic management.

T-298
Differences between Macrophage Infi ltration in Normal Endometrium 
Versus Endometrioid Adenocarcinomas. Erica C Dun,1 Summer Bohman,2 
Sharmila Makhija,1 Fritz Wieser,1 Robert N Taylor.1 1Gynecology & Obstetrics, 
Emory University; 2Pathology & Laboratory Medicine, Emory University.
Objectives: Macrophages are present in both normal and disease states, and 
perform functions essential for tissue remodeling, infl ammation, cytotoxicity, 
and angiogenesis. Macrophage infi ltration into uterine endometrium is mediated 
via chemokines including MCP-1, M-CSF, and RANTES. Tumor-associated 
macrophages (TAMs) that are recruited to tumor sites are suggested to play 
a signifi cant role in the establishment and progression of endometrial cancer. 
The objective of the study was to determine whether a difference exists 
in the macrophage density of normal endometrial tissue and endometrioid 
adenocarcinoma.
Methods: Two groups of subjects were selected: patients who underwent 
endometrial biopsy with benign histology, and patients who underwent 
hysterectomy, bilateral salpingo-oophorectomy, with or without 
lymphadenectomy for endometrial cancer. Histological specimens were 
sectioned and stained for CD68 (Dako, Carpinteria, CA). TAMs were counted 
at 400x and stratifi ed according to their epithelial or stromal location, averaged 
over 10 HPF. We used parametric and non-parametric tests to calculate the 
signifi cance between the means with SPSS 18.0 (Chicago, IL).
Results: Twenty-two subjects with endometrioid adenocarcinoma were selected 
for analysis; 16 subjects with benign histology were selected during the same 
period, 2000 to 2006. The mean age of the subjects with benign histology 
(n=16) was 45.1 years (SEM 1.8) and adenocarcinoma (n=22) was 60.3 years 
(SEM 2.5). The densities of CD68 positive stromal macrophages in both benign 
tissue and carcinomas were at least 2 fold greater than epithelial macrophages, 
(p=0.001). Importantly, densities of both epithelial (p=0.001) and stromal 

(p=0.013) macrophages were signifi cantly higher in adenocarcinomas, yet there 
was no difference in densities within benign histologies and within varying 
grades of adenocarcinomas.
Conclusions: Presence of CD68 positive macrophages was signifi cantly 
higher in the stromal than epithelial components of both benign endometrium 
and endometrial cancer. In addition, densities of the epithelial and stromal 
macrophages were signifi cantly higher in adenocarcinomas. These fi ndings 
suggest that more chemotactic factors are produced in the stroma and in the 
tumor microenvironment where they are upregulated. Thus, TAMs may be a 
potential therapeutic target for the treatment of endometrial cancer.

T-299
Malignant Changes of the Endometrium Involves Up Regulation 
of Metastatic Inducing Proteins (MIPs) S100A4 and AGR2 with a 
Concomitant Loss of S100P and Osteopontin. Riya Raju,1 Anthony 
Valentijin,1 Bridget DeCruze,1 Roger Barraclough,1 Jonathan J Herod,2 Philip 
S Rudland,1 Dharani K Hapangama.1 1Institute of Translational Medicine, 
University of Liverpool, Liverpool, United Kingdom; 2Gynaecology, Liverpool 
Women’s Hospital, Liverpool, United Kingdom.
Background: Prognosis of women who develop advanced endometrial cancer 
is poor, with a 5year survival rate of only 45% and 25% for stages III and IV 
respectively. Distant metastasis of malignant endometrial cells beyond the 
primary focus contributes to the advanced disease stages. A group of proteins, 
known as metastasis-inducing proteins (MIPs), have been shown to induce 
cellular invasion and metastasis, specifi cally AGR-2, S100A4, S100P and 
Osteopontin (OPN).
Aim: To investigate the expression of these four MIPs in endometrial cancer, 
and compare it to the endometrium of fertile control women and women with 
the benign metastatic condition endometriosis.
Methods: Endometrial samples were collected from 20 women; 10 with 
endometrial cancer and 10 benign endometrium in secretory phase of the 
cycle (5 with endometriosis and 5 normal fertile). The expression of MIPs was 
evaluated by immunohistochemistry and confi rmatory testing was undertaken 
with western blotting.
Results: All endometrial cancer samples showed positive immunoreactivity 
to AGR-2 and S100A4 (7/10 very strong immunoreactivity) but staining was 
absent for OPN (8/10) and S100P (7/10) in most samples. In contrast all benign 
endometrial samples showed a positive immune-staining for S100A4 in stromal 
compartment; OPN in the epithelial and stromal cells (only of the functional 
layer); and S100P and AGR2 in the glandular epithelium. There was positive 
epithelial S100A4 immunostaining, only in the endometriosis samples.
Conclusion: This data provides an interesting insight into the metastatic process 
of endometrial cancer. Our results suggest that contrary to the previous reports 
on OPN and S100P in other malignancies, ARG-2 and S100A4 seem to be the 
primary proteins involved in metastasis of endometrial cancer. OPN and S100P 
may be involved in the differentiation of the endometrial cells hence are lost 
with tumourigenesis. Further research is required to understand the extent of 
the involvement of S100A4 and ARG-2 in inducing the metastatic process.

T-300
Prostaglandin E Receptor 4 Signalling Coupled with Hypoxia Increases 
Endometrial Adenocarcinoma Cell Proliferation and Tumour Growth. 
Henry N Jabbour, Rob D Catalano, Martin R Wilson, Kurt J Sales. Human 
Reproductive Sciences Unit, MRC, Edinburgh, United Kingdom.
Background: The prostaglandin endoperoxide synthase 2 (PTGS2, also known 
as cyclooxygenase 2) pathway is a potent driver of tumour development in 
humans by enhancing the biosynthesis and signalling of prostaglandin (PG) 
E2. However the mechanism whereby PTGS and PGE2 regulate endometrial 
tumour growth is unknown.
Hypothesis: An imbalance in the expression profi le of the PGE synthase 
enzymes (PGES1-3) and E-series prostaglandin receptors (PTGER1-4) in 
endometrial adenocarcinomas favours tumour development.
Aim: We investigated (a) the expression profi le of the PGE synthase enzymes 
and PGE receptors in endometrial adenocarcinomas compared with normal 
endometrium and (b) the role of PTGER4 in endometrial tumorigenesis in 
vivo.
Methods: Human tissue was obtained with ethical approval and informed 
patient consent. CD1-Foxn1nu mice were injected subcutaneously with wild 
type Ishikawa cells (WT) or Ishikawa cells stably transfected with the PTGER4 
cDNA transcript (PTGER4 cells) under animal ethics committee approval. 
Tumour growth was measured over a 35 day period by digital callipers. Blood 
vessels, proliferation and hypoxia was determined in xenograft tumours by 
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immunohistochemistry. Expression of PGES1-3, PTGER1-4, HIF1α and VEGF 
was determined by RT-PCR analysis. Ishikawa cell proliferation in vitro was 
determined by ELISA.
Results and Discussion: Expression of PGES2 and PTGER4 mRNA 
was signifi cantly higher (P<0.01) and PTGER1 and PTGER3 mRNA was 
signifi cantly lower (P<0.001) in endometrial adenocarcinomas compared 
with normal endometrium. In vivo, PTGER4 signifi cantly enhanced xenograft 
tumour growth rate in nude mice. Morphometric analysis of PTGER4 and WT 
tumour xenografts revealed no difference in blood vessel density indicating 
that the augmented growth rate of the PTGER4 xenografts was independent 
of angiogenesis. However, we found an increased proliferation index and 
hypoxia in PTGER4 xenografts compared with WT xenografts as indicated 
by immunoreactive staining for BrdU and hypoxyprobe and elevated mRNA 
expression of HIF1α. Finally we have shown that PGE2 -PTGER4 signalling 
and hypoxia synergise to promote Ishikawa cell proliferation in vitro. These 
data highlight a novel molecular pathway whereby PTGER4 and hypoxia 
regulate endometrial tumour growth in vivo.

T-301
The Adult Stem Cell Marker Musashi-1 Modulates Endometrial 
Carcinoma Cell Cycle Progression, Apoptosis and Tumor Growth In Vivo 
Via Notch-1 and p21WAF1/CIP1. Martin Götte,1 Burkhard Greve,2 Reinhard 
Kelsch,3 Heike Müller-Uthoff,1,2 Kristin Weiss,1,2 Ludwig Kiesel.1 1Gynecology 
and Obstetrics, Münster University Hospital, Münster, Germany; 2Department 
of Radiotherapy, Münster University Hospital, Münster, Germany; 3Institute of 
Transfusion Medicine and Transplantation Immunology, Münster University 
Hospital, Münster, Germany.
The RNA-binding protein Musashi-1 has been proposed to maintain stem 
cell function during development and regenerative processes as a modulator 
of the Notch-1 signalling pathway. Musashi-1 expression is upregulated in 
endometrial carcinoma, however, its pathogenetic role is in this tumor entity 
is unknown. Here we investigate the functional impact and mode of action 
of Musashi-1 on endometrial carcinoma cell behaviour in vitro and in a 
nude mouse xenograft model. Aldehyde dehydrogenase-1 activity and side 
population (SP) measurement by Hoechst dye exclusion revealed that the 
Ishikawa endometrial carcinoma cell line contains a pool of putative cancer 
stem cells. Musashi-1 expression is upregulated in SP+ subpopulations 
compared to SP- cell pools. siRNA-mediated knockdown of Musashi-1 
mRNA expression lead to an altered expression of the signalling receptor 
Notch-1 and its downstream targets, the transcription factor Hes-1 and the 
cell cycle regulators p21WAF1/CIP1 and cyclin B1, as determined by Western 
blotting and quantitative real-time PCR. Flow cytometric and ELISA analyses 
revealed that Musashi-1-mediated modulation of these factors exerted an 
antiproliferative effect on the cell cycle, and increased apoptosis in endometrial 
carcinoma cells. In a nude mouse xenograft model, siRNA-mediated depletion 
of Musashi-1 signifi cantly inhibited tumor growth in vivo by 43% (p<0.05, 
n=15 mice/group). We conclude that Ishikawa cells contain a subpopulation 
of cells with stem cell-like properties. Musashi-1 modulates endometrial 
carcinoma cell cycle progression and apoptosis via the stemness-related factors 
Notch-1, Hes-1 and p21WAF1/CIP1, thus emerging as a novel future target 
for endometrial carcinoma therapy.

T-302
Cancerogenesis of PTEN Positive and PTEN Negative Endometrial 
Adenocarcinomas (EAC). Evgeniya A Kogan, Tatiana A Demura, Nafi sa M 
Faizullina, Nikolai Bartosh, Larisa S Ezova. Anatomic Pathology, Research 
Center of Obstetrics, Gynecology and Perinatology, Moscow, Russian 
Federation.
Endometrial intraepithelial neoplasia (EIN) is recognized to be a precancer 
condition for EAC. EIN diagnosis is a challenge ant it is made based on 
morphological examination of endometrium and sometimes on molecular or 
immunohistochemical (IHC) analysis of tissue involving PTEN investigation. 
The aim of our study is to investigate cancerogenesis of PTEN positive 
and PTEN negative EAC. MATERIALS AND METHODS: The study was 
performed on biopsy samples and surgical material of endometrium from 101 
patients (aged 27-72yy) with morphologically proved simple endometrial 
hyperplasia (EH) without atypia(25), complex EH without(25) and with 
atypia(18), EIN(18) and EAC(20). Control group consisted of endometrial 
samples taken from healthy women before IUD placing (20). IHC analyzes 
was performed on endometrial samples using antibodies to PTEN and ki-67 

(Dako, 1:100, 1:200) and claudins 3 and 5 (Lab Vision, ready-to-use). Results 
were evaluated with the help of quantitative and semiquantitative methods 
and statistic analysis.
RESULTS: analyzes of PTEN revealed its gradual loss in endometrium from 
proliferation stage to EH without and with atypia and to EIN. Evidently PTEN 
positive epithelial cells deplete, they were almost absent in EIN. Interestingly, 
two types of EAC were observed: PTEN positive (8) and PTEN negative (12). 
There were two cases of PTEN negative atypical complex EH. Membrane 
expression of claudins 3 and 5 was similar to that of PTEN, whereas cytoplasmic 
localization was just the opposite – increased from proliferative endometrium 
to simple EH, than to complex EH without and with atypia and, fi nally, to EIN 
and EAC. Ki-67 expression was higher in control than in EH, and gradually 
increased from complex EH to EIN.
CONCLUSION: PTEN and membrane localization of claudins is gradually 
decreased in the sequence – normal endometrium, EH without and with 
atypia, and is almost absent in EIN and EAC. Contrarily, proliferation and 
cytoplasmic claudins’ accumulation is gradually increased. Obtained results 
showed that there are two types of EACs – PTEN positive and negative – that 
may indicate differences in EACs origin: PTEN negative cancer may result 
from EIN progression, whereas PTEN positive cancer skips EIN stage and may 
result, for instance, from tumor progenitor cell. Patient with PTEN negative 
endometrium might be at higher risk for EIN and EAC development.

T-303
The Effect of Beam, Implant, and Combination Radiation Therapy on GI 
and Bladder Toxicities in Women with Uterine Cancer. Humera Mohammed,1 
Dong D Zhang,2 Rafael A Samper Ternent,2 Yong-fang Kuo,2 Sandra S Hatch,3 
Jean Freeman,2 Abbey B Berenson.1 1Center for Interdisciplinary Women’s 
Health, University of Texas Medical Branch; 2Sealy Center on Aging, ; 
3Department of Radiation Oncology, .
Objective: To determine if the risk of developing late gastrointestinal (GI) and 
bladder toxicities differs in women being treated for uterine cancer with beam, 
implant, or both types of radiation.
Methods: The Surveillance, Epidemiology, and End Results (SEER) tumor 
registry and Medicare claims were used to estimate the risk of developing late 
GI and bladder toxicities according to type of radiation received in older women 
diagnosed with uterine cancer from 1992-2005. Bladder and GI diagnoses were 
identifi ed 6-60 months after cancer diagnosis. Severe GI and bladder diagnosis 
were defi ned as those requiring hospitalization or an inpatient procedure. Cox 
proportional hazard models were used to estimate the risk of any late GI or 
bladder toxicity due to the type of radiation received.
Results: A total of 7,663 women with uterine cancer diagnosed from 1992-2005 
were identifi ed for analysis. A total of 15.6% of patients received implant, 57.9% 
received beam, and 26.5% received a combination. GI and bladder toxicities 
occurred most frequently in the combination group, and least in the implant 
group [Table 1]. After controlling for year of diagnosis, age, stage, grade, 
race, socioeconomic status, SEER region, comorbidities, prior GI and bladder 
diagnosis, surgery, and chemotherapy, women receiving implant radiation were 
26.5% less likely to have GI and 21.6% less likely to have bladder toxicities, 
compared to women receiving a combination. Women receiving beam radiation 
were 9.3% less likely to have GI and 11.1% less likely to have bladder toxicities 
compared to women receiving a combination of both.
Conclusions: Women receiving a combination of both types of radiation had 
the highest rates of GI and bladder toxicities, while women receiving implant 
radiation alone had the lowest. When selecting the type of radiation for a patient, 
these toxicities should be considered.
Table 1: GI and bladder toxicities by radiation type
 Type of Radiation (n = 7,663)
Toxicity 6-60 months Implant (n= 1,198) Beam (n = 4,437) Combination (n=2,028)
Any GI (%) 49.3 50.3 60.5
Any Bladder (%) 27.6 27.6 35.0
Severe* GI (%) 8.7 9.9 12.0
Severe* Bladder (%) 0.5 0.8 0.9
*defi ned as hospitalization or need for an inpatient procedure
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T-304
The miR-342-5p micro RNA Is Associated with Obesity in Endometrial 
Cancer. Chandramouli Gadisetti,1 Yutaka Shoji,1 G Larry Maxwell,2 John I 
Risinger.1 1Obstetrics Gynecology and Reproductive Biology, Michigan State 
University, Grand Rapids, MI, USA; 2Division of Gynecologic Oncology, Walter 
Reed Army Medical Center, Washington, DC, USA.
Objective: Obesity is a major risk factor for the development of endometrial 
cancer. The purpose of our study was to determine the microRNAs associated 
with obesity in endometrial cancer and the pathways potentially targeted by 
them.
Methods: Gene expressions of laser captured mRNAs from stage I endometrial 
cancers (n=53) and normal endometrial epithelial tissues (n=5) were obtained 
using Affymetrix Human Genome Plus 2.0 GeneChip® and miRNA expression 
were obtained by qRT PCR miRNA arrays from Applied Biosystems. 
Quantitative real-time polymerase chain reaction (qRT-PCR) was used to 
measure expression levels in an independent set of samples. The dependence 
between mRNA and miRNAs expressions were determined by linear fi t and 
signifi cant genes identifi ed. Expression Analysis Systematic Explorer was used 
for gene ontology analysis.
Results: We determined microRNA and mRNA expression profi les associated 
with obesity in endometrial cancers. A query for miRNAs associated with 
BMI by comparing the low BMI (<25) vs. high BMI (>30) cases identifi ed 
miR-342-5p with a Low/High BMI ratio = 18.3 and p = 0.0005. The average 
expression of miR-342-5p was signifi cantly down regulated, 23.4 fold, in 
endometrial cancers compared to normal endometrial epithelial tissue, p = 2.6 
x10-7. A fi tting procedure identifi ed 55 mRNA transcripts anti correlated with 
miR-342-5p at p < 0.0001 including four TargetScan predicted target genes 
IQGAP3, FBXL18, FOXM1, and GALNT2 and MKI67, ASPM, RRM2, MELK 
and TOP2A which are not predicted targets. Gene Ontology analysis of these 
55 transcripts identifi ed mitotic cell cycle and cell proliferation. Expanding 
the list to p < 0.001 found 243 anti correlated transcripts in which 21 were 
predicted target genes but only at poorly conserved sites including PTBP1, 
AURKA, and NCOA3.
Conclusion: miR-342-5p was found associated with obesity in early stage 
endometrial cancers following a comparison of low BMI (<25) vs. high BMI 
(>30) cases. miR-342-5p was also signifi cantly down-regulated in endometrial 
cancers when compared to normal endometrial epithelium. Genes anti-
correlated with miR-342 expression were enriched for gene ontologies related 
to proliferative processes. The down-regulation of miR-342-5p represents a 
possible mechanism for obesity related endometrial tumorigenesis.

T-305
Differential Effects of Progesterone, Trimegestone and Mifepristone on 
Hoxa11 Expression of Oestradiol-Primed Endometrial Stromal Cells In 
Vitro. Anthony H Taylor,1 May Wahab,2 Howard Pringle,1 John R Thompson,3 
Farook Al-Azzawi.4 1CSMM, University of Leicester, Leicester, Leicestershire, 
United Kingdom; 2Obstetrics & Gynaecology, George Eliot Hospital, Nuneaton, 
Warwickshire, United Kingdom; 3Health Sciences, University of Leicester, 
Leicester, Leicestershire, United Kingdom; 4Gynaecology Research Unit, 
Leicester Royal Infi rmary, Leicester, Leicestershire, United Kingdom.
Introduction: Trimegestone (T) reduces menstrual bleeding and duration 
through a mechanism that may involve maintenance of endometrial proliferation 
and differentiation. Although the oestrogen (E2) and progesterone (P) 
regulated gene HoxA11 is expressed in the endometrium, few data indicate 
if it is implicated in preventing menstruation. The hypothesis that T delays 
menstruation through potentiating HoxA11 expression, was tested in vitro.
Methods: Endometrial stromal cells (∼1 x 105 cells/well) in 6-well plates and 
exposed to E2 (10-6M) for 4 days, were treated with P (10-6 M), T (10-6 M) or 
RU486 (R; 10-6 M) alone or in combination, with E2, for 4 or 6 additional days. 
Also, E2 was used to prime cells for 4 days, P or T added for another 6 days 
in the presence of E2, before the medium was substituted for one that lacked 
steroids for 4 days, to mimic menstruation. After culture, cells were processed 
for RT-PCR and western blotting.
Results: Stromal cells treated with E2 for 4 days signifi cantly increased 
HoxA11 transcript levels by 9.3±2.3-fold (mean±sem; n=9) and P enhanced 
this to 15.4±1.5-fold. HoxA11 transcript levels were, however, signifi cantly 
reduced by the addition of either T (5.9±1.1-fold) or R (1.3±0.4-fold) to E2 
treated cultures. Similarly, R completely prevented the expected E2-induced 
increase in HoxA11 expression and by the E2/P combination, whilst enhancing 
the inhibitory effect of T when combined with E2. The P/T combination 
produced HoxA11 transcript levels similar to the controls and ablated the E2 
effect. In experiments that mimic the end of the menstrual cycle, T produced 
a persistent effect on HoxA11 expression, not replicated by P or R.

Conclusions: The data suggest that P and T interact with either different 
isoforms of the progesterone receptor (PR), since the effect of R on P was 
incomplete, whereas R completely inhibited the effect of the E2/T combination. 
As HoxA11 are thought to be involved in endometrial stromal cell dynamics, 
then T-like progestins may prevent disorganised menstruation via maintenance 
of endometrial proliferation and differentiation.

O-005
The Effect of Aging on Myometrial Function. Hsu P Chong, Yolande 
Cordeaux, D Stephen Charnock-Jones, GCS Smith. Obstetrics & Gynaecology, 
University of Cambridge, Cambridge, United Kingdom.
Introduction: There is a linear association between maternal age at the 
time of fi rst birth and risk of Caesarean Section. This is mirrored by reduced 
spontaneous activity of isolated human myometrium in association with 
advancing maternal age. We hypothesised (1) that spontaneous myometrial 
contraction would decline with advancing age in the mouse, and (2) this 
association would be independent of ovarian aging.
Methods: Uteri were obtained from 8-10 week and 26-28 week old virgin 
mice from two groups: A. Day of oestrous, B. 15 days after ovariectomy (D0) 
and following oestradiol (25ng/g on D8,13&14) and progesterone (125ng/g on 
D9,10,11&12) treatment. Ovariectomy was performed to control for ovarian 
aging. The dose of oestradiol and progesterone administered was designed to 
mimic the changes in late pregnancy. Spontaneous myometrial activity (SMA) 
was defi ned as the area under the curve over 20 minutes (AUC), and adjusted 
for wet weight of tissue. Data was assessed for normality using the Shapiro-
Wilk test. Means were compared with Student’s t-test.
Results: Group A: SMA was reduced in 26-28 week old mice [log10 AUC=0.68] 
compared with 8-10 week old mice [log10 AUC=1.34] (n=7 uterine horns in 
each arm, p=0.005).Group B: SMA was also reduced in 26-28 week old mice 
[log10 AUC=0.84] compared with 8-10 week old mice [log10 AUC=1.2] (n=8 
uterine horns in each arm, p=0.008).

Conclusions: 1. Advanced age is associated with reduced spontaneous 
myometrial contraction in the mouse. 2. The effect of aging is independent of 
age-related changes in oestrogen and progesterone levels. 3. The mouse may 
be a suitable model for the studies relevant to human myometrial aging.

O-006
Glucocorticoid Receptor Is a Key Player That Mediates Progesterone 
Action in Human Myometrium. Kaiyu Lei, Suren R Sooranna, Phillip R 
Bennett, Mark R Johnson. Surgery & Cancer, Imperial College London.
Introduction: There is increasing evidence to suggest that both term and 
preterm parturition are associated with an infection-independent infl ammatory 
response, in which the pro-infl ammatory cytokines, such as IL-1β, are involved 
and thought to activate the NF-κB. It has been found that the anti-infl ammatory 
actions of progesterone (P) are via its nuclear receptor (PR) to inhibit the activity 
of NF-κB. However, several studies have shown that other nuclear receptors 
can also repress NF-κB activity. In addition to the anti-infl ammatory actions 
of progesterone in this study we have investigated whether progesterone can 
induce other genes, through its receptors in human uterine smooth muscle 
cells (USMCs).
Methods: Primary cultures of human USMCs were cultured in 6-well culture 
plates. When cells were 90% confl uent, they were serum starved overnight 
and pre-incubated with 1µM RU-486 or Org 31710 or OH-Flutamide or 
TPBM for 1h prior to the treatment of IL-1β (5ng/mL). In some cases, cells 
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were transfected with DNA constructs or siRNA and they were incubated in 
the absence of presence of IL-1β (5ng/mL) for 6h±MPA (1-100uM) or P4 
(1-100uM). At the end of incubations RNA or protein were extracted. Copy 
numbers of genes were measured by qPCR (n=6). Protein extracts were 
analyzed by western blot.
Results: Both PR-B and PR-A over-expression did not help MPA to further 
reduce IL-1β-induced COX-2 expression. Using specifi c antagonists to block 
the endogenous PR, AR and ER was also unable to affect the MPA and P4 to 
repress COX-2 expression. However, RU-486 treated cells became insensitive 
and both MPA and P4 lost their ability to reduce COX-2 expression. This was 
confi rmed by knockdown experiments. PR and AR knockdown did not block 
this negative effect of MPA and P4 on COX-2. However, in cells where GR 
was silenced, both MPA and P4 were unable to decrease COX-2 expression. 
Similar results were obtained with two pro-infl ammatory genes: IL-8 and 
MMP10. To investigate the effect of nuclear receptor knockdown on MPA-
induced gene expression, FKBP5 and HSD11B1 were chosen as candidates. 
The result showed that only GR knockdown can either signifi cantly diminish or 
completely abolish the ability of progesterone or MPA to increase the expression 
of these genes.Conclusions: These data suggest that GR is a key mediator of 
progesterone actions in human myometrium. Progesterone plays its role, at least 
in part, through the trans-activation and trans-repression of GR.

O-007
Expression and Function of PSF Suggest a Role in Progesterone 
Withdrawal and the Initiation of Labour. Xuesen Dong,1 Yunqing Li,2 
Ning Xie,1 Stephanie Lam,1 Celeste Yu,2 Oksana Shynlova,2 John Challis,2 
Stephen Lye.2 1Vancouver Prostate Centre, Department of Urologic Sciences, 
University of British Columbia, Vancouver, BC, Canada; 2Samuel Lunenfeld 
Research Institute, Mount Sinai Hospital, University of Toronto, Toronto, 
ON, Canada.
Background: Progesterone (P4) is essential for the maintenance of pregnancy 
and a functional withdrawal of P4 permits up-regulation of contraction associated 
genes (CAP), such as Cx43 and Cox2, which activate the myometrium and 
contribute to the onset of labour. Previously, we demonstrated that the RNA 
splicing factor, PSF, acts as a coregulator of the progesterone receptor (PR), and 
hence may contribute to a functional withdrawal of P4. Here we determined 
the level and regulation of PSF expression in the myometrium and its role in 
modulating the PR action in suppressing CAP gene expression.
Methods and Results: 
1) PSF Gestational Profi le. Western and immunohistochemical assays revealed 
high levels of myometrial PSF expression during early pregnancy (day 6-15) 
in rat with levels reducing from day 17 (P<0.05) and reaching the lowest 
levels during labour (day 23) when expression is ∼8-fold lower than on day 
6 (P<0.01). PSF positive cells were present in both circular and longitudinal 
layers of pregnant rat myometrium and the intensity of staining followed a 
similar pattern to that in Western assays.
2) Regulation of PSF Expression. Estradiol administration to ovariectomized 
(OVX) non-pregnant rats resulted in a 6-fold decrease in myometrial PSF 
expression after 24 hours (P<0.01) concurrent with a more than 3-fold increase 
in Cx43 expression. In contrast, when estradiol primed OVX rats were treated 
with P4, there was a 3-fold induction of PSF expression (P<0.01). Additionally, 
we observed signifi cantly lower expression of PSF in the gravid vs the empty 
horn of unilaterally pregnant rats. These data suggest that steroid hormones and 
mechanical stretch determine myometrial PSF expression during pregnancy.
3) PSF Modulates P4 Signalling. Myometrial cells were transiently transfected 
with luciferase reporters downstream of Cx43 and Cox2 promoters. P4-bound 
PR inhibited the transcriptional activities of Cx43 and Cox2 promoters. Knock-
down of endogenous PSF expression resulted in de-repression of PR function, 
and up-regulation of Cx43 and Cox2 transcription.
Conclusion: PSF is a critical PR coregulator contributing to the functional 
withdrawal of P4 and the initiation of labour.

O-008
Stretch of Human Myometrium Causes Leads to Loss of Progesterone 
Responsiveness, Associated with Downregulation of Progesterone Receptor 
(PR) and Reduced PR-B/PR-A Ratio. Mark Tattersall, Yolande Cordeaux, 
DS Charnock-Jones, GCS Smith. Department of Obstetrics and Gynaecology, 
University of Cambridge, United Kingdom.
Background:
Clinical trials have shown that progestogens reduce the risk of preterm labour 
in high-risk singleton pregnancies, but have no effect in multiple pregnancies. 
We hypothesised that stretch would inhibit the response of human myometrium 

to a synthetic progestogen and that this would be associated with altered PR 
expression and/or PR-B/PR-A ratio.
Methods:
Myometrial explants, obtained at elective Caesarean section were maintained in 
culture, under either 0.6g or 2.4g tension, for 3 days in the presence or absence 
of medroxyprogesterone acetate (MPA) (1µM). Strips were then transferred 
to an organ bath, placed under 2g tension and the responses to potassium 
chloride (50mM) expressed as ratios of their wet weight. The effects of MPA 
on contractility were studied using paired strips incubated in MPA or its vehicle. 
The effects of stretch on PR expression was studied using paired strips incubated 
at the two different tensions for 3 days. PR expression was quantifi ed using 
Western blotting. Statistical signifi cance was tested using Student’s t test or 
Wilcoxon signed rank test, as appropriate.
Results:
In explants incubated at 0.6g, MPA signifi cantly reduced the maximum response 
to potassium chloride to 76.8% of control [95% CI: 60.7-92.9%] (n=12, 
p=0.009). In explants incubated at 2.4g, there was no signifi cant change in 
maximum response to potassium chloride, this being 98.2% of control [95% 
CI: 82.8-113.6%] (n=6, p=0.8). Analysis of Western blots (n=7) showed that 
stretch reduced expression of PR-B to 32.8% of control [95% CI: 12.8-52.8%] 
(p=0.0002), reduced PR-A to 59.8% of control [95% CI: 28.6-91.1%] (p=0.02) 
and signifi cantly decreased the PR-B/PR-A ratio (p=0.02).
Conclusion:
Stretch abolished the contractile response of human myometrium to MPA and 
this was associated with a reduction in overall PR levels and a reduced PR-B/
PR-A ratio. This effect of stretch may explain why progestogens are ineffective 
at reducing the risk of preterm labour in multiple pregnancies and might also 
provide a mechanism by which functional progesterone withdrawal occurs in 
the physiological control of human parturition at term.

O-009
ß3-adrenoceptor (ADRB3) Stimulation by SAR150640 Induces a cAMP/
Erk1/2-Mediated Human Myometrial Cell Proliferation In Vitro. T Hadi,1 
M Wendremaire,1 C Peyronel,2 M Sediki,1 F Goirand,1 M Dumas,1 P Sagot,2 
F Lirussi,1 M Bardou.1 1CIC-P 803, INSERM, Dijon, France; 2Obstetrics, 
CHU, Dijon, France.
BACKGROUND: Preterm delivery is a major health issue. Little is known 
about its physiopathology, but it has been demonstrated that, prior to parturition, 
myometrial cells stop proliferating to become hyperplasic. We have shown 
the presence of a functional ADRB3 in the human myometrium, inhibiting 
myometrial contraction via cAMP production. It has been shown that ADRB3 
and/or cAMP induce proliferation in many cell lines, by activating Erk1/2. This 
study was aimed to investigate the effect of ADRB3 stimulation on human 
myometrial cell proliferation.
METHODS: Primary cell lines were established from myometrial biopsies 
obtained from women undergoing elective caesarean delivery for uncomplicated 
pregnancies prior the onset of labor. After 24h adhesion and 72h starvation, 
cells were treated with SAR150640 10-7M. Proliferation was assessed by cell 
counting using fl ow cytometry and by studying cyclin D1 and E expression 
by western blotting. Erk1/2 activation was assessed by western blotting and 
its localization by immuno-fl uorescence. Signaling pathways involved were 
assessed using pharmacological agents: Propranolol 10-7 and 10-5M to block 
ADRBB1/2 or all three ADRB subtypes respectively, U0126 10-5M to block 
Erk1/2 activation, forskolin 10-6M as a direct activator of adenylate cyclase 
and 8-Br-cAMP 10-3M, to explore the signaling cascade beyond ADRB3.
RESULTS: A 48h ADRB3 stimulation with SAR150640 induced an increase 
in cell number, an effect partly antagonized by propranolol 10-5M (+21%* 
and +7.9%¥ vs control, for SAR150640 and SAR150640+propranolol 10-
5M respectively, *P<0.05 vs controls and ¥P<0.05 vs SAR150640), but 
unaffected by ADRB1/2 blockade by propranolol 10-7M. An 8h stimulation 
by SAR150640 increased cyclin D1 and E expression, 4.27 and 5.35 folds 
increase respectively (P<0.05 vs control), that was antagonized by U0126. 
Finally, a 4 min stimulation induced Erk1/2 phosphorylation, 8.25 fold increase 
(P<0.05 vs control), and its nuclear translocation, an effect fully mimicked by 
forskolin and 8-Br-CMP.
CONCLUSION: This study shows that ADRB3 stimulation by SAR150640 
induces myometrial cell proliferation and activates the cell cycle in an Erk1/2 
dependant manner. It also provides evidence that this induction relies on cAMP 
production. These data confi rm the potential interest of ADRB3 stimulation in 
the fi eld of preterm labor.
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O-010
The Novel Potassium Channel Kir7.1 Is a Critical Component of Uterine 
Quiescence in Mice and Human. Conor McCloskey,1 Elizabeth Bailey,1 Jie 
Zhang,1 Anatoly Shmygol,1 Steve Thornton,1 Roberto D Catalano,2 Sarah 
England,3 Cara Rada,3 Andrew M Blanks.1 1CSRI, University of Warwick, United 
Kingdom; 2MRC HRSU, Queens Medical Research Institute, United Kingdom; 
3Molecular Physiology & Biophysics, University of Iowa, USA.
Introduction:
During a genome-wide screen of myometrial smooth muscle (MSM) mRNA 
expression we previously identifi ed a novel channel (Kir7.1, KCNJ13) that 
displays biophysical properties suited to mediating uterine quiescence. Using 
computer simulations we predicted that Kir 7.1 could be a critical regulator of 
myometrial cell excitability.
Hypothesis:
Kir7.1 mediates gestation dependent changes in uterine excitability
Methods:
Myometrial biopsies were taken in women at the time of C-Section (PTL 
28-32 Wks, T 37-40wks NIL n=8, TLAB, n=8) and in mice GD13-18 (n=5 
per GD). qPCR was utilized to determine gestation dependent expression. 
Protein localisation was determined by immunohistochemistry. In vitro force 
recordings before and after administration of the inhibitor, VU590 determined 
the functional contribution of Kir7.1, whilst membrane potential (Vm) was 
determined by administration of VU590 under current clamp conditions using 
microelectrodes. The effect on in vivo contractility was tested by direct injection 
of VU590 to uterine horns of pregnant mice (n=3)
Results:
In mice, KCNJ13 mRNA increased 30-fold (G13 vs GD15, P<0.001) to a peak 
GD15 followed by a 20-fold decline to term (GD15 vs GD18, P<0.001). In 
human TNIL and TLAB were >4-fold less when compared to PTNIL (Student’s 
t-test: P=0.049 and 0.042 respectively). In mice and human, IHC demonstrated 
specifi c staining for MSM. Application of 100 µM VU590 to human and mouse 
myometrium stimulates an immediate contraction, typically > 20 min duration. 
Application of 1µM VU590 to mice and human stimulated contraction followed 
by an enhancement of contractile force without the tonic component. Co-
administration of 1nM OT and 30µM VU590 elicited long lasting contractions 
over 1 hr. During Vm recordings, 100µM VU590 stimulated depolarisation 
to threshold increasing action potential frequency and duration. Injection of 
100µM VU590 directly into the uteri of pregnant mice (GD15-18) induces an 
immediate and tonic contraction (n=3).
Conclusions:
Kir7.1 is critical for uterine quiescence. Computer simulations predict a two-
fold importance. Firstly, in maintaining Vm below threshold and secondly in 
mediating AP spiking frequency and hence force during a contraction.

O-011
Oxytocin (OT)-Induced Diphosphorylation of Myosin Regulatory 
Light Chain (RLC) Is Mediated by Rho-Kinase (ROK); Implications 
for Parturition. HN Aguilar,1 SCF Tsang,1 JM McGinnis,1 CN Tracey,1 
BF Mitchell.1,2 1Physiology, University of Alberta, Edmonton, AB, Canada; 
2Obstetrics and Gynecology, University of Alberta, Edmonton, AB, Canada.
Introduction: OT stimulation of human uterine smooth muscle cells (HUSMC) 
results in increased RLC kinase (MLCK)-mediated phosphorylation of RLC 
at S19 (pRLC). Phosphorylation of pRLC at T18 to create diphospho-RLC 
(ppRLC) is associated with a higher myosin ATPase activity, which might 
promote increased force production by the muscle tissue. ROK has been 
implicated upstream of T18 phosphorylation. The biochemical mechanisms 
promoting the formation of ppRLC remain unclear.
Hypothesis: OT stimulation of HUSMCs results in increased concentrations 
of ppRLC mediated by ROK.
Methods: Primary cultures of HUSMCs were prepared from biopsies taken 
from non-labouring pregnant women at cesarean section. HUSMCs were 
challenged with combinations of OT (10-14-10-6 M), a ROK inhibitor (G-H, 
10-7-10-5 M), an MLCK inhibitor (ML7, 10-7-10-5 M), or a rhoA-ROK activator 
(Calp, 0.025 - 1 U/mL). pRLC and ppRLC were measured by two validated and 
optimized methods using highly specifi c antibodies: 1) in-cell-western (ICW) 
assays, and 2) western blotting (WB) following phos-tag SDS-PAGE. The latter 
enables separation and quantifi cation of non-, mono-, and diphospho-RLC. In 
all experiments, n=4-8.
Results: WB: OT enhanced mono- and diphospho-RLC (1.5 ± 0.3, and 2.69 
± 0.9 fold of basal, respectively). Calp specifi cally induced diphospho-RLC 
(3.68 ± 0.79). G-H specifi cally blocks induction of diphospho-RLC. ICW: 
G-H markedly diminished basal pRLC and ppRLC to 38 ± 6% and, 51 ± 6% 
respectively. ML7 (25 µM) reduced OT-induced pRLC (282 ± 20% to 174 ± 

16%) and ppRLC (156 ± 10% to 87 ± 3%). G-H (1 µM) attenuated only ppRLC 
(168 ± 5% to 93 ± 4%), leaving the pRLC response intact. Data were analyzed 
by one or two-factor ANOVA, and statistical signifi cance was set at p<0.05.
Conclusions: We and others have shown that ROK inhibition suppresses 
uterine activity in myobath systems. Here we document the unique importance 
of ppRLC in uterine myocytes. Stimulation of ROK by OT causes specifi c 
enhancements in ppRLC, without any measurable infl uence on pRLC. These 
data support the presence of serial phosphorylation of RLC, fi rst by MLCK 
(S19) followed by ROK (T18) to produce ppRLC, which might enhance 
contractile force. This suggests that pharmacological targeting of ROK might 
be useful in contractility disorders such as premature labour.

O-012
Uterine Quiescence and Resistance to Apoptotic Cell Death during 
Pregnancy Is Mediated by Activation of the Endoplasmic Reticulum 
Stress Response Pathway. Arvind Suresh,1,2 Kalpana Subedi,2 Jeyasuria 
Pancharatnam,1,2 Jennifer Condon.1,2 1Department of Cell Biology and 
Physiology, University of Pittsburgh, Pittsburgh, PA, USA; 2Department of 
Obstetrics, Gynecology & Reproductive Sciences, University of Pittsburgh, 
Pittsburgh, PA, USA.
We recently proposed that caspase-3 maintains uterine quiescence during 
pregnancy by disrupting the myometrial contractile architecture in a 
reversible and non-apoptotic manner. Elevated levels of caspase-3 are 
typically associated with apoptotic cell death, however the pregnant uterus 
demonstrates a remarkable resistance to caspase-3 apoptotic activity. It has 
recently been identifi ed that endoplasmic reticulum stress response (ERSR) 
and the accompanying unfolded protein response (UPR) can confer caspase-3 
activation independent of cell death through caspase-12 and -9 activation. 
Furthermore a pro-survival component of the UPR can resolve the ERSR and 
promote an anti-apoptotic signaling cascade.
We therefore examined activation of the ERSR in the pregnant uterus. We 
hypothesized that accumulation of unfolded proteins in the lumen of the 
endoplasmic reticulum activated by mechanical stress, hypoxia and/or 
myometrial hyperplasia may result in the onset of non-apoptotic caspase-3 
activation. We utilized a gestational series of uterine tissue isolated from the 
pregnant mouse from gestation day (gd) 10-19. Cytoplasmic, nuclear and 
microsomal proteins and mRNA were isolated and examined for markers of 
the ERSR. Correlating with caspase-3 activation on gd 11-13 elevated levels 
of the ERSR factors, PERK, EiF2α, XBP-1 and CHOP were identifi ed. In 
addition we found caspase-12 and -9 activation to parallel that of caspase-3. 
An adaptive anti-apoptotic response was also discovered, as elevated levels of 
the chaperone protein BiP on gd 13-16 were recorded. BiP alleviates the ERSR 
and activates the pro-survival component of the UPR. Increased levels of the 
anti-apoptotic signaling molecules, XIAP and Mcl-1 were identifi ed towards 
term, potentially in response to increased BiP activation.
Taken together these data suggest that the pregnant uterus in response to its 
transition into a hypertrophic state may activate an ERSR and utilize the 
resulting caspase-3 activation to maintain uterine quiescence in the face of 
increased mechanical stretch. However as term approaches the ERSR is 
resolved through the pro-adaptive anti-apoptotic response, caspase-3 levels 
diminish and uterine contractile ability is restored.

O-013
Role of MR and GR in Cortisol-Mediated Apoptosis in Fetal Heart. Xiaodi 
Feng, Elaine M Richards, Maureen Keller-Wood. Dept of Pharmacodynamics, 
University of Florida.
In late gestation, elevated maternal cortisol levels lead to thickening of the 
ventricular wall of the fetal heart. This is reversed by a mineralocorticoid 
receptor (MR), but not a glucocorticoid receptor (GR), antagonist. Further 
study showed cell proliferation was increased in cortisol-treated hearts, and 
inhibited by MR blocker. In this study we test the hypothesis that MR or GR 
may also infl uence apoptosis in fetal hearts.
Pregnant sheep were treated with iv infusion of saline (control) or cortisol (1mg/
kg/d) from 120-130d gestation. Cortisol-treated sheep were further divided 
into 3 groups: 1) no other treatment (CORT), 2) infusion of MR antagonist 
(potassium canrenoate, 600µg/d; CORT+MRa) or 3) infusion of GR antagonist 
(mifepristone, 50µg/d; CORT+GRa) into the fetal pericardial space. Apoptosis 
was measured as caspase-3 staining area per tissue area in a section from each 
fetal heart (n=4-5/group).
Caspase-3 expression in fetal heart was signifi cantly increased in CORT 
compared to control fetuses. MRa further increased the apoptosis. In contrast, 
CORT+GRa signifi cantly reduced the caspase-3 expression compared to 
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CORT fetuses, so that expression was not different from control. Within both 
CORT and CORT+MRa groups, caspase-3 expression was more abundant in 
the septum and left ventricle compared to the right ventricle.
Table: Percentage of Caspase3 positive staining per tissue area
 Control CORT CORT+GRa CORT+MRa
LV 0.031±0.003 0.076±0.008∗ 0.438±0.087∗† 0.041±0.005
Septum 0.030±0.004 0.136±0.011∗ 0.496±0.082∗† 0.039±0.008
RV 0.023±0.003 0.052±0.008∗ 0.287±0.057∗† 0.019±0.002
Data are % of mean area/ total area ± SEM from 15 areas/heart. *indicates p<0.05 vs 
control, †indicates p<0.05 vs CORT

Conclusion: Apoptosis in the fetal heart increases with a modest increase of 
maternal cortisol; this effect is blocked by GRa. Blockade of MR in the fetal 
heart augments the apoptosis. Thus, MR and GR play different and opposing 
roles in apoptosis in the fetal heart. The increase of both apoptosis through 
GR and proliferation through MR in fetuses after increased maternal cortisol 
suggests cortisol remodels the fetal heart. The effect of MR blockade suggests 
that basal cortisol action at MR normally suppresses apoptosis.

O-014
Antenatal Glucocorticoid Treatment Reduces Neuronal Density in the 
Human Hippocampus. D Tijsseling,1 LDE Wijnberger,2 JB Derks,1 CTJ van 
Velthoven,4 WB de Vries,1 F van Bel,1 PGJ Nikkels.3 1Perinatology, University 
Medical Center Utrecht; 2Obstetrics & Gynecology, Rijnstate Hospital 
Arnhem; 3Pathology, University Medical Center Utrecht; 4Laboratory for 
Neuroimmunology, University Medical Center Utrecht.
Background Antenatal glucocorticoid (GC) treatment reduces mortality and 
morbidity of the preterm neonate. Actions of GCs are mediated by corticosteroid 
receptors, which are highly expressed in the hippocampus, a structure involved 
in cognitive functions. Studies in rodents have shown that exposure to 
therapeutic doses at critical developmental stages, reduces hippocampal volume 
and the number of hippocampal neurons shortly after treatment. Follow-up at 
adulthood showed adverse effects on memory and spatial learning (Noorlander 
CW et al. Dev Neurobiol. 68(2): 237, 2008).
Aim To investigate the effect of antenatal GC treatment on hippocampal 
histology of the human preterm newborn.
Methods Patients included were consecutive neonates with a gestational age 
between 24 and 32 weeks, born between 1991 to 2009, had died within 4 days 
after delivery and underwent a brain autopsy. Samples of the hippocampus 
were stained with H&E. The density of large and small neurons in the 
hippocampus was scored with the observer blind to the treatment group, using 
semi quantitative analysis: high (4 points), moderate (3), low (2) or absent (1). 
Neuronal density irrespective of size was calculated adding the score of small 
and large neurons.
Results From 22 neonates the hippocampus was available for histological 
examination. Eleven had received a course of antenatal GCs consisting of two 
i.m. doses of 12 mg betamethasone. No signifi cant differences between the two 
groups were found, regarding gestational age at delivery and birth weight. The 
hippocampi of the neonates who had been treated with antenatal GCs showed a 
signifi cantly lower density of neurons irrespective of size (fi g.1a) and of large 
neurons (fi g.1b) as compared to the control group. No difference was found 
in density of small neurons.
Conclusion We found a significantly lower density of neurons in the 
hippocampus of neonates after antenatal glucocorticoid treatment.

O-015
Pro-Inflammatory Cytokines Inhibit Multidrug Resistance in the 
Developing Blood-Brain-Barrier. Majid Iqbal,1 Hay Lam Ho,1 William 
Gibb,3 Stephen G Matthews.2 1Physiology, Univ. of Toronto, Canada; 
2Physiology, Obstetrics & Gynecology, and Medicine, Univ. of Toronto, 
Canada; 3Obstetrics & Gynecology, and Cellular & Molecular Medicine, 
Univ. of Ottawa, Canada.
Objective: Phosphoglycoprotein (P-gp) extrudes a wide range of endogenous 
and exogenous (chemotherapeutics) substrates from cells. P-gp expression 
in microvessels of the fetal guinea pig brain increases dramatically towards 
term and into the early postnatal period. This coincides with a decline in 
protection provided by placental P-gp. During this period the developing brain 
is susceptible to drugs and teratogens. Pro-infl ammatory cytokines, produced 
in response to infection, are potent inhibitors of P-gp function in the liver. 
It is currently unknown whether cytokines can affect P-gp function in brain 
endothelial cells (BECs), which form the primary blood-brain barrier (BBB), 
during development. Studies were initiated using cells derived from 14-day-
old guinea pigs to establish a BEC model, in which to investigate regulation 
of P-gp function during fetal and neonatal development. We hypothesized that 
pro-infl ammatory cytokines inhibit P-gp function in BECs.
Methods: Primary BEC cultures were established from 14-day old guinea 
pigs. Confl uent cultures were treated with varying doses (10∧0-10∧4 pg/mL) 
of interleukin-1β (IL-1β), interleukin-6 (IL-6), and tumor necrosis factor α 
(TNF-α) for 1, 4 or 24h. Cells were then incubated for 1h with calcein-AM 
(1µM; P-gp substrate). Accumulation of fl uorescent calcein was measured to 
determine relative changes in P-gp function with each treatment.
Results: IL-1β signifi cantly reduced P-gp function (increased cellular calcein 
accumulation) at 1, 4 and 24h in BECs (P<0.01). Treatment with IL-6 
signifi cantly decreased P-gp function at 4 and 24h (P<0.05), with no effect at 
1h. TNF-α treatment resulted in a signifi cant decrease in P-gp activity at 24h 
(P<0.05), with no effect at 1 and 4h. Calcein accumulation was increased by 36, 
76 and 55% following treatment with IL-1β, IL-6 and TNF-α, respectively.
Conclusions: Pro-infl ammatory cytokines potently inhibit P-gp function in 
BECs. Given that fetal protection by the placenta decreases towards term, the 
fetal BBB becomes important for brain protection in late gestation. Our data 
suggest that in pregnancies complicated by maternal or intra-amniotic infection, 
the fetal BBB may be less effective in preventing drugs and teratogens present 
in the maternal and fetal circulations from entering the fetal brain.

O-016
Excitotoxicity as a Mechanism of Fetal Neuronal Injury in Infl ammation-
Induced Preterm Birth. Irina Burd, Kirstin Leitner, Michael McLane, Amy 
Brown, Lauren Anton, Michal A Elovitz. Maternal and Child Health Program; 
CRRWH; OB/GYN, University of Pennsylvania, Philadelphia, PA, USA.
Introduction: Exposure to intrauterine infl ammation results in perturbations 
in fetal neuronal morphology. However, the precise mechanisms by which 
neuronal injury occurs in the setting of infl ammation-induced preterm birth(II-
PTB) remains unknown. We sought to assess whether fetal neuronal damage in 
II-PTB occurs as a result of excitotoxicity, and whether neuronal injury could 
be reversed by NMDA-R antagonist, MK801(MK).
Methods: A mouse model of II-PTB was utilized. 1)To investigate pathways 
associated with excitotoxic injury: LPS or normal saline(NS) was injected 
intrauterine (IU)(n=6-8/group); 2)To investigate if MK could prevent neuronal 
injury, 0.5mg/kg of MK, or NS, was administered intraperitoneally(IP) 30 min 
after LPS or NS IU, with following groups: a)NSIU+NSIP;b)NSIU+MKIP;c)
IPSIU+NSIP;d)LPSIU+MKIP(n=11/group). Fetal brains were harvested at 6 
hrs and processed for whole brain(FB) analysis, or primary fetal neuronal or 
co-cultures(neurons+glia). IL-1β and IL-6 were assessed by ELISA on FB. 
Western blots were performed on FB for NMDA-R subunits 1, 2a, 2b, nNOS, 
p847-nNOS and iNOS. Immunohistochemistry(IHC) was performed for 
p847-nNOS. Culture media was analyzed for glutamate and nitric oxide(NO). 
Confocal microscopy was performed to assess neuronal morphology and 
dendritic analysis. Cell death was assessed by MTT and Cytotox96 assays.
Results: 1)In LPS-exposed FB, both Western and IHC showed an increase 
in nNOS activity(p<0.05). In neuronal cultures, exposure to LPS resulted in 
increased glutamate(p<0.05) and NO(p<0.05), abnormal morphology, decreased 
number of dendritic processes(p<0.05) and delayed neurotoxicity(p<0.05). 2) In 
dams treated with MK, after in utero LPS, fetal neuronal cultures demonstrated 
decreased NO production(p<0.05); the abnormal neuronal morphology and 
delayed neurotoxicity were prevented compared to LPSIU+NSIP(p<0.05, for 
both). LPSIU+MKIP did not result in altered cytokine response(p>0.05).
Conclusion: II-PTB activates fetal pathways known to be involved in 
excitotoxicity. Fetal neurons, exposed to infl ammation in vivo, produce higher 
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levels of extracellular glutamate and release more NO as a result of nNOS 
activation. Maternal administration of NMDA-R antagonist ameliorates these 
neurotoxic changes. Neuronal injury in the setting of II-PTB may be prevented 
by targeting these specifi c pathways. Supported by ABOG/AAOGF

O-017
Perinatal Absence of Maternal IL-6 Promotes Increased Adiposity in 
Offspring Mice. S Lager,1 I Wernstedt Asterholm,1 E Schéle,1 N Jansson,1 
S Nilsson,2 J-O Jansson,1 M Lönn,3 A Holmäng.1 1Inst. of Neuroscience & 
Physiology, University of Gothenburg, Sweden; 2Mathematical Statistics, 
Chalmers University of Technology, Sweden; 3Inst. of Biomedicine, University 
of Gothenburg, Sweden.
Adult metabolic phenotypes appear infl uenced by circumstances or factors 
during early development. IL-6 affects not only glucose and lipid metabolism 
but also placental function. IL-6 defi cient mice (IL-6–/–) tend to develop 
mature-onset obesity. However, this phenotype appears variable. It is unknown 
whether perinatal exposure to maternally produced IL-6 impacts the adult 
offspring’s metabolism.
The present study’s aim was to examine infl uence of maternal genotype 
upon offspring’s phenotype in regards to: body weight, body composition 
(DEXA), circulatory leptin, hypothalamic gene expression, insulin sensitivity 
(euglycemic-hyperinsulinemic clamp) and parametrial adipocyte size. Leptin 
level and lipid composition of maternal milk from IL-6–/– and WT dams was 
also analyzed. To address the issue of infl uence by maternal genotype, IL-6–/– 
offspring of IL-6–/– or IL-6+/– dams and wild-type (WT) mice were monitored. 
To evaluate infl uence of exposure to maternal IL-6 during the lactation period, 
IL-6–/– and WT mice were cross-fostered with IL-6–/– or WT dams.
Regardless of maternal genotype, IL-6–/– mice weighed signifi cantly more 
and had more body fat than WT mice at 20-25 weeks of age (p<0.05). IL-
6–/– mice also had reduced insulin sensitivity and larger adipocytes (p<0.05). 
The phenotype was augmented in IL-6–/– offspring of IL-6–/– dams, as they 
gained weight signifi cantly faster than offspring of IL-6+/– dams, had more 
body fat and higher circulatory leptin levels already at a younger age (9-15 
weeks of age; p<0.05). This difference is likely due to differences in the 
intrauterine environment, as cross-fostering IL-6–/– mice with IL-6–/– or WT 
dams did not alter their phenotype. Conversely, WT mice fostered by IL-6–/– 
dams weighed signifi cantly more than those fostered by WT dams (p<0.05). 
WT mice fostered by IL-6–/– dams also had more body fat, larger adipocytes 
and an altered hypothalamic gene expression (28-30 weeks of age; p<0.05). 
The difference in phenotype between these WT mice may be connected to a 
difference in maternal milk as leptin content was twice higher in milk from 
IL-6–/– than WT dams (p<0.05). In conclusion, adipocyte size and adiposity 
of adult mice can be increased by perinatal exposure to factors affected by 
absence of maternal IL-6.

O-018
SOD1 Overexpression in Transgenic Mice Blocks Hyperglycemia-Induced 
Specifi c PKC Isoform Activation and Consequent Lipidperoxidation 
in Diabetic Embryopathy. Xuezheng Li,1 E Albert Reece,2 Peixin Yang.2 
1Obstetrics, Gynecology & Reproductive Sciences, University of Maryland 
School of Medicine, Baltimore, MD, USA; 2Obstetrics, Gynecology & 
Reproductive Sciences; Biochemistry and Molecular Biology, University of 
Maryland School of Medicine, Baltimore, MD, USA.
Oxidative stress plays a causative role in diabetic embryopathy because 
superoxide dismutase 1 (SOD1) overexpression in transgenic (Tg) mice 
prevents maternal hyperglycemia-induced neural tube defects (NTDs). We 
have also demonstrated that hyperglycemia activates specifi c PKC isoforms and 
pharmacological inhibition of those PKC isoforms ameliorates hyperglycemia-
induced NTDs. The connection between oxidative stress and PKC activation 
has not been explored. Here we test if mitigating oxidative stress using SOD1 
Tg mice blocks hyperglycemia-induced specifi c PKC isoform activation and 
its downstream cascade. Methods: Embryonic day 8.5 (E8.5) embryos from 
non-diabetic control (NC), diabetic mellitus (DM) and diabetic SOD1-Tg 
mice (DM-SOD1-Tg) in C57BL/6J background were used for detection of 
phosphorylated (p-) PKCα/βII and p-PKCδ, and levels of two prominent PKC 
substrates, MARCKS and PACK1. Because PKC activation directly results in 
lipidperoxidation, lipidperoxidation markers, 4-hydroxynonenal (HNE) and 
malondialdehyde (MDA), were also determined by Western blots. E8.5 was 
chosen because it is a critical time of neurulation before NTDs is manifested 
in E11. Results: Levels of p-PKCα/βII and p-PKCδ in the DM group were 
signifi cantly increased than those in the NC group and the DM-SOD1-Tg 
group. Levels of p-MARCKS in the DM group were signifi cantly higher 

than those in the NC group and the DM-SOD-Tg group. In contrast, PACK1 
levels did not differ among the three groups. Levels of HNE and MDA were 
signifi cantly elevated in DM group compared with those in the NC group and 
the DM-SOD1-Tg group, whereas the NC and DM-SOD1-Tg groups had 
comparable levels of these two lipidperoxidation markers. Conclusions: These 
results demonstrate that maternal diabetes activates PKCα/βII and PKCδ, their 
downstream cascades and resultant lipidperoxidation, and mitigating oxidative 
stress by SOD1 overexpression blocks these two PKC isoforms signaling. We 
provide in vivo evidence that hyperglycemia-induced oxidative stress causes 
specifi c activation of PKC signaling that leads to lipidperoxidation. Oxidative 
stress and PKC activation are two interdependent causative events in diabetic 
embryopathy.

O-019
Compensatory Augmentation of Insulin Stimulus-Secretion Mediated by 
Norepinephrine Precedes Growth Restriction in Fetal Sheep. Antoni R 
Macko,1 Miranda J Anderson,2 Amarie D Chambers,1 Xiaochuan Chen,2 Alice 
S Green,2 Amy C Kelly,1 Dustin T Yates,2 Sean W Limesand.2 1Physiological 
Sciences, The University of Arizona, Tucson, AZ, USA; 2Animal Sciences, The 
University of Arizona, Tucson, AZ, USA.
Placental insuffi ciency (PI) in combination with increasing fetal demand for 
nutrients and oxygen results in fetal hypoglycemia and hypoxemia which 
worsen over the third trimester of pregnancy resulting in intrauterine growth 
restriction (IUGR). Hypoxemia is a potent stimulus for norepinephrine 
(NE) secretion and NE suppresses secretion of insulin, the major anabolic 
hormone coordinating nutrient supply with fetal growth. In an ovine model 
of hyperthermia-induced PI and IUGR, previous studies have shown that NE 
is elevated 4 fold in IUGR fetuses at 0.9 of gestation lowering both basal and 
glucose-stimulated insulin secretion (GSIS). Moreover, an adrenergic blockade 
in near-term IUGR fetuses reveals augmented insulin secretion responsiveness. 
However, little is known about ß-cell responsiveness to NE at earlier gestational 
ages when PI is present, but IUGR is negligible. The objective of this study 
was to examine GSIS and glucose potentiated arginine-induced insulin 
secretion (GPAIS) in control (n=6) and IUGR (n=9) fetuses at 0.7 of gestation 
to determine whether NE suppression results in augmented GSIS. Placental 
weights were 34% lower (233±22 vs. 354±26 g; P<0.05) in IUGR fetuses, but 
fetal weight was not different (1.2±0.1 vs. 1.3±0.1 kg). Although plasma glucose 
concentrations were not different, blood oxygen content was lower (2.9±0.1 vs. 
3.5±0.1 mmol/L; P<0.05) in IUGR fetuses. Plasma NE concentrations were 4 
fold higher at 685±96 pg/ml in IUGR fetuses, which is similar to subthreshold 
levels in a near term control fetuses. Euglycemic plasma insulin concentrations 
tended to be lower in IUGR fetuses (0.30±0.03 vs. 0.39±0.05 ng/mL; P=0.07). 
GSIS was assessed utilizing a square-wave hyperglycemic clamp that increased 
glucose concentration >2 fold and maximal insulin concentrations were not 
different between treatments. Strikingly, an adrenergic blockade with antisedan 
and propranolol revealed augmented insulin secretion response during GSIS and 
GPAIS in IUGR fetuses, but had no effect on controls. These fi ndings indicate 
that hypoxemia, via elevated NE, mediates compensatory augmentation of 
insulin secretion responsiveness in IUGR fetuses at 0.7 of gestation prior to 
appreciable reductions in fetal growth and weight.

O-020
Fetal Cholinergic Anti-Infl ammatory Pathway (CAP) and the Neuronal 
and Astrocytic High-Mobility Group Box 1 (HMGB1) Protein Release 
during Cerebral Inflammatory Response. K Nygard,1 P Vittal,2 B 
Richardson,2,3 M Frasch.4 1Integrated Microsopy@Biotron, UWO, Canada; 
2PhysPharm, UWO, Canada; 3ObGyn, UWO, Canada; 4ObGyn, Université 
de Montréal, Canada.
BACKGROUND
In near-term fetal sheep repetitive umbilical cord occlusions leading to severe 
acidemia (UCO) result in cerebral infl ammatory response. In adults, HMGB1 
links necrosis with post-ischemic infl ammation by translocating from neuronal 
nucleus to cytosol to extracellular space (ECS); astrocytes are recruited and 
release HMGB1. Via CAP, increased vagal activity inhibits the release of pro-
infl ammatory cytokines such as HMGB1. RMSSD, a measure of fetal heart rate 
variability (fHRV) measures CAP activity. We hypothesized that such UCO will 
result in astrocytic HMGB1 cytosol-ECS translocation and that – via CAP – the 
degree of fetal acidemia and HMGB1 translocation will correlate.
METHODS
Near-term fetal sheep (controls n=5, UCO group n=9) were instrumented with 
arterial catheters, ECG, and an infl atable umbilical cord occluder. UCO group 
animals received a series UCO over ∼4h until fetal arterial pH decreased to 
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<7.00 and were euthanized at 24h of recovery. Grey matter (GM), white matter, 
thalamus and hippocampus were quantifi ed for HMGB1 in GFAP- (astrocytes) 
and MAP2-positive (neuronal) cells. RMSSD was calculated from ECG-derived 
fHRV. Results are shown for p<0.05.
RESULTS
In astrocytes of all brain regions, cytosolic intensity per area (IA) was greater 
than nuclear IA and nuclear IA was greater than ECS IA for control and 
UCO groups. In GM astrocytes, ratio of cytosolic vs. ECS HMGB1 IA of the 
UCO group was decreased ∼3fold vs. controls and correlated to lactate at pH 
nadir (R=0.66). In thalamus astrocytes, the ratio of cytosolic to nuclear IA 
was also decreased in UCO group ∼2fold vs. controls. Lactate levels at pH 
nadir correlated with higher degree of HMGB1 translocation in the thalamus 
(R=0.75). RMSSD at 1h of recovery correlated with lower cytosolic IA HMGB1 
in thalamic neurons and astrocytes (both R=0.89).
COMMENTS
Fetal HMGB1 predominates in cytosol vs. nucleus in neurons and astrocytes. 
While fetal cerebral infl ammatory response had no gross effect on subcellular 
HMGB1, ratio of cytosolic to nuclear HMGB1 was decreased in thalamic 
astrocytes and, as previously reported, in GM neurons. Also in GM, we found 
a relative increase of HGMB1 release in ECS. Higher RMSSD levels were 
associated with lower HMGB1 expression in neuronal cytosol. Acute fetal CAP 
activation may modulate the neuronal and astrocytic HMGB1 translocation 
processes.

O-021
Temporal Changes in Collagen Cross-Linking and Metabolism in Uterine 
Fibroids Tissues: Functional Signifi cance in Development of Uterine 
Fibroids. Salama A Salama, Gokhan S Kilic, Concepcion R Diaz-Arrastia, 
Deepa A Patel, Shaleen K Botting. Department of Obstetrics and Gynecology, 
Baylor Collage of Medicine (BCM), Houston, TX, USA.
Background
The Uterine fi broids are characterized by deposition of abnormal abundant 
and stiff extracellular matrix (ECM) despite the higher expression of matrix 
metalloproteinases (MMP). The mechanisms underlying the stiffness of 
ECM of uterine fi broids and its resistance to MMPs are not fully understood. 
Post-translational modifi cations of collagen have major effects on molecular 
assembly, stability, and metabolism of ECM. Indeed, post-translational 
modifi cations of collagen are unique characteristics in many other fi brotic 
disorders.
OBJECTIVE: to investigate the collagen post-translational modifi cations and 
cross-links formation, and the expression of collagen cross-linking enzymes 
in uterine fi broids and normal myometrial tissues.
Methods: The collagen contents as measured by hydroxyproline concentration 
and the relative abundance of insoluble and soluble collagen were determined 
by colorimetric assays. Hydroxylysine residues were determined by reverse-
phase high-performance liquid chromatography (RP-HPLC).The trifunctional 
hydroxyallysine-derived cross-links were measured by HPLC. Matrix 
metalloproteinase activity was measured by gelatin zymography assay. Collagen 
degradation was monitored as the release of hydroxyproline. Expression 
of collagen cross-linking enzymes was measured by quantitative real-time 
polymerase chain reaction.
RESULT(S): The ratio of insoluble/soluble collagen, the extent of Lysyl 
hydroxylation and hydroxylysine-derived collagen cross-links, and the 
expression of collagen cross-linking enzymes Lysl hydroxylases and Lysl 
Oxidase were signifi cantly higher in uterine fi broids compared to myometrial 
tissues. Collagen turnover, as indicated by sensitivity to the proteolytic effects of 
matrix metalloproteinases, was signifi cantly lower in fi broid tissues compared 
with the normal myometrial tissues.
CONCLUSION(S): Collagen in uterine fi broids is extensively cross-liked, 
resistant to the proteolytic effects of MMPs, and associated with over-expression 
of collagen cross-linking enzymes. These fi ndings are novel and suggest that 
treatments directed towards inhibition of cross-linking enzymes and reversing 
collagen cross-links represent a potential treatment for uterine fi broids.

O-022
Vitamin D3 Reduces Uterine Leiomyoma Growth in Eker Rats Via 
Multiple Signaling Pathways. Sunil K Halder, Chakradhari Sharan, Ayman 
Al-Hendy. Center for Women’s Health Research, Department of Obstetrics and 
Gynecology, Meharry Medical College, Nashville, TN, USA.
Background: Uterine leiomyomas (fibroids) are the most common 
gynecological tumors that are 3-4 times more prevalent in African American 
women than white women. African Americans also have 10 times higher 

incidence of hypovitaminosis D than white women. Studies have shown 
that vitamin D3 has strong anti-tumor effect on several cancers in vivo and 
we have recently demonstrated that it inhibits growth of human uterine 
leiomyoma cells. However, the effect in vivo of vitamin D3 on leiomyoma 
that are spontaneously developed in Eker rats is unknown. The Eker rat is the 
only authentic animal model that produces spontaneous uterine leiomyoma 
and serves as an excellent pre-clinical model to assess novel therapeutics for 
the treatment of leiomyomas.
Objective: To determine the anti-tumor and therapeutic functions of vitamin 
D3 in the treatment of uterine leiomyoma in Eker rats.
Design: Female Eker rats (∼16-18 months old) with confirmed uterine 
leiomyomas were randomized into control and experimental groups. The 
control group of rats was given vehicle alone and the experimental group of rats 
was given vitamin D3 (0.5 µg/Kg/day) for upto three weeks by subcutaneous 
implantation of micro-osmotic pumps. Rats were sacrifi ced and the sizes of 
leiomyomas were measured. Leiomyoma tissue samples were collected for 
histochemistry and molecular evaluations.
Results: Vitamin D3 signifi cantly reduces leiomyomas growth in Eker rats as 
compared with leiomyoma in untreated controls. Using western blot analyses we 
have observed that vitamin D3 reduced cell cycle regulatory Cdk1, Cdk2, Cdk4 
proteins as well as it reduced the protein expression of PCNA that is involved 
in cell proliferation. Vitamin D3 treatment also reduced the anti-apoptotic 
Bcl2 and Bcl-x protein expressions in Eker rats suggesting that vitamin D3 has 
induced apoptosis in uterine fi broid lesions in Eker rats. Additionally, we found 
lower levels of estrogen and progesterone receptors in uterine leiomyomas in 
vitamin D3 treated Eker rats compared with untreated controls. These results 
suggest a potent antitumor function of vitamin D3 on reduction of leiomyoma 
growth in Eker rats.
Conclusions: Vitamin D3 is a potent antifi broid agent in Eker rats and it 
might be useful as a safe non-surgical therapeutic for the treatment of uterine 
leiomyomas.
Support: NIH/NICHD R01 HD046228, U54 HD044315-05, and RCMI grant 
G12 RR 03032

O-023
NADPH Oxidase-Derived Reactive Oxygen Species Mediate Decidualization 
of Human Endometrial Stromal Cells in Response to Cyclic AMP Signaling. 
Marwa Al-Sabbagh, Luca Fusi, Jenny Higham, Yun Lee, Kaiyu Lei, Aylin C 
Hanyaloglu, Eric W-F Lam, Mark Christian, Jan J Brosens. The Division of 
Cancer, Imperial College London, Hammersmith Campus, London, United 
Kingdom.
Background: Decidualization refers to the morphological and biochemical 
differentiation of endometrial stromal cells that is critical for embryo 
implantation and survival of the conceptus. Although decidualization is a 
progesterone-dependent process, its initiation is strictly dependent on elevated 
cAMP levels. However, the signal intermediates that control the expression of 
decidual marker genes, such as PRL and IGFBP1, remain poorly characterized. 
The aim of this study was to investigate whether NADPH oxidase-specifi c 
reactive oxygen species (ROS) play an integral role in the initiation of the 
decidual process.
Methods: Primary cultures decidualized in vitro, ROS measurement using 
fl uorescence probe, RTQ-PCR analysis, Western blot analysis, electric mobility 
shift assay (EMSA), transient transfections, siRNA technology, FACS analysis 
and Luciferase assay.
Findings: Using primary cultures, we show that activating the NADPH 
oxidase complex, one of the main sources of endogenous ROS in the cell, 
using apocynin enhances cAMP-dependent decidualization, whereas DPI, 
the complex inhibitor, impedes the decidual phenotype. We also demonstrate 
by time course analysis that there is a burst in endogenous ROS in human 
endometrial stromal cells (HESCs), which occurs between 12 and 24 hour 
of treatment with cAMP and coincides with the induction of both decidual 
marker genes PRL and IGFBP1. Using siRNA technology, we provide evidence 
that knockdown of RAC1, which is required for the activation of three of the 
NADPH oxidase homologues NOX-1, NOX-2 and NOX-3, does not attenuate 
cAMP-dependent induction of PRL and IGFBP1. On the other hand, silencing 
of NOX-4 and/or its cofactor p22PHOX inhibited the expression of both decidual 
markers. Finally we show that NOX4/p22PHOX-dependent ROS at the 24 hour 
time point mediate their effect through CCAAT/enhancer binding protein beta, 
a transcription factor that forms part of the decidual transcription machinery 
which triggers the transcription of decidual-specifi c genes.
Conclusions: NADPH oxidase-specifi c ROS production and subsequent 
signaling in HESCs are critical for initiating the endometrium decidual response 
in preparation of pregnancy.
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O-024
Validation of 3-Dimensional Leiomyoma Cultures: Growing Fibroids in the 
Laboratory. Minnie Malik,1 Joy Britten,1 James Segars,2 William Catherino.1 
1OBG, Uniformed Services University of the Health Sciences, Bethesda, MD, 
USA; 2NICHD, National Institutes of Health, Bethesda, MD, USA.
Objective: Leiomyomas are 3-dimensional (3D) fi brotic tumors characterized 
by excessive and disorganized extracellular matrix. Insight into leiomyoma 
development has been hampered by in-vitro model systems that are limited to 
2-dimensional (2D) analysis. Compared to normal surrounding myometrium, 
the leiomyoma tumors demonstrate higher expression of genes specifi c to the 
collagens, adhesion molecules, laminins, glycoproteins and proteoglycans. 
Our objective was to develop a 3D model system for leiomyoma growth in 
culture and confi rm that it retains genomic and proteomic characteristics of 
surgical specimens.
Methods: Immortalized cell lines from spontaneous uterine leiomyoma and 
matched myometrium obtained from patients undergoing hysterectomy at the 
National Naval Medical Center were grown in 2D and 3D cultures. Methods 
were developed to extract mRNA and proteins from collagen gels. Expression 
of the genes was studied using real time RT-PCR. Proteins were determined 
using Western blot and cytoimmunofl uorescence analysis.
Results: Cells grown in 3D collagen matrix demonstrated an elongated spindle 
shape, characteristic of smooth muscle cells (SMC) as well as SMC specifi c 
α-actin staining, confi rming the smooth muscle nature of the cells in culture. 
An increased expression of the confi rmatory biomarker gene array including 
COL1A1, fi bromodulin, fi bronectin, laminin and versican was observed in 3D 
cultures of leiomyoma cells as compared to myometrial cells. Increased gene 
expression coincided with increased protein concentrations as determined by 
Western blot and cytoimmunofl uorescence analysis. A total disintegration of the 
cellular network was observed when the 3D culture was exposed to function-
inhibiting antibody to β1 integrin. This further confi rmed that the cells, actively 
growing in the collagen matrix employed the receptors, integrins, to adhere to 
the matrix during cell growth and other cellular functions.
Conclusions: We have validated a functional 3-dimensional model system 
for both the leiomyoma cells and patient matched myometrial cells which 
demonstrate similar characteristics of the human tumor and uterine 
myometrium. This model system can be a valuable laboratory tool to understand 
the fi brotic process in leiomyomas as well as identify new targets and test 
novel therapeutics.

O-025
Neuronal NOS in the Vascular Cells as a Novel Mechanism in Estrogen 
Signalling. Olga Lekontseva, Subhadeep Chakrabarti, Yanyan Jiang, Sandra 
T Davidge. Physiology and Obstetrics/Gynecology, University of Alberta, 
Edmonton, AB, Canada.
Introduction: Estrogen is a natural vasorelaxant which increases bioavailable 
nitric oxide (NO) via activation of endothelial NO synthase (eNOS). Lower 
circulating estrogen correlates with greater cardiovascular risk in conditions 
with decreased ovarian function (eg, menopause). Whereas hormone 
replacement is often undesirable due to its broad effects on the cardiovascular 
system, it is important to understand specifi c estrogen-dependent pathways. 
Along with eNOS, neuronal NOS (nNOS) has been detected in vascular cells. 
Our preliminary data suggest that estrogen rapidly activates nNOS in the 
endothelial cells, although the implications are unknown. We hypothesized 
that estrogen regulates vascular tone partly via nNOS.
Methods: The studies are conducted on a rat model of ovarian defi ciency, 
Ovx female Sprague Dawley rats 3-4 months old, ± 4-week 17beta-estradiol 
(E2) replacement (subcutaneous 0.5mg/pellet); comparison is made to cycling 
rats with intact ovaries. Resistance artery function is examined ex vivo on 
wire myograph system. Small mesenteric arteries (200µm), pre-constricted 
with noradrenalin EC80, are tested for the dose-dependent relaxation to E2 
(0.001-100µM) ± pan-NOS inhibitor, L-NAME (100µM) or selective nNOS 
inhibitor, L-NPA (2µM).
Results: E2 induced a greater dose-dependent relaxation (p<0.001, two-way 
ANOVA) in the arteries from control cycling (54.4±3.6% at max dose) and Ovx 
E2-treated rats (65.2±4.5%) compared to Ovx placebo-treated (41.7±7.1%). 
Pre-incubation of vessels with L-NAME or L-NPA attenuated (p<0.001) E2 
response in control females, but had no effect in Ovx or Ovx+E2 vessels 
suggesting a loss of NOS contribution. Removal of the vascular endothelium 
in normally cycling animals reduced but did not abolish nNOS component 
in E2 relaxation, suggesting both endothelial and smooth muscle sources of 
nNOS.
Conclusions: Although eNOS is the main NO source in the resting endothelium, 
we also confi rmed functional nNOS in vascular cells. nNOS mediates E2 

vasodilation in isolated arteries in cycling females. Reduced vasorelaxing 
capacity in an ovarian defi cient state can be attributed to diminished nNOS 
function. Interestingly, chronic E2 replacement, although enhanced acute 
vascular responses to E2, did not restore the nNOS contribution. Altogether, 
the study suggests nNOS as a contributor to vascular regulation in females, 
which if further understood may have a great translational potential.

O-026
Dose-Dependent Ovulation Inhibition of Nomegestrol Acetate (NOMAC) 
in Cynomolgus Monkeys. Harry van Diepen. Women’s Health, MSD, 5340 
BH Oss, Netherlands.
Objective: To determine the ability of NOMAC to inhibit ovulation in 
Cynomolgus monkeys (Macaca fascicularis).
Methods: Thirty-four monkeys were divided into 3 groups and received oral 
liquid vehicle daily for 2 control menstrual cycles. Monkeys who failed to 
ovulate (n = 2; determined by radioimmunoassay of plasma 17ß-estradiol [E2] 
and progesterone) were excluded from the study. Oral NOMAC (suspended in 
liquid vehicle) was administered at concentrations of 0.10 mg/kg body weight 
(n = 11), 0.25 mg/kg body weight (n = 10), or 1.00 mg/kg body weight (n = 
11) during days 5–25 of cycle 3. During days 1–4 and days 26–28, vehicle 
was given to the monkeys. Vaginal swabs (once/day) and blood samples were 
taken during all cycles; data on breakthrough bleeding, cycle length, and body 
weight were also recorded. Plasma E2 and plasma progesterone were measured 
3 times/week throughout the study on cycle days 5 through 20 and cycle days 
12 through 27, respectively. Day 1 of each menstrual cycle was defi ned as the 
fi rst day of menstrual bleeding. Ovulation inhibition was defi ned as the absence 
of a peri-ovulatory increase in serum E2, the absence of a post-ovulatory 
increase in serum progesterone, and sustained plasma progesterone <2 ng/mL 
throughout the menstrual period.
Results: Ovulation inhibition was dose-dependent: NOMAC inhibited 
ovulation in 4/11, 7/10, and 11/11 monkeys at dosage levels of 0.10, 0.25, and 
1.00 mg/kg/day, respectively, and the 50% inhibitory dosage (IC50) of NOMAC 
was 0.14 mg/kg. NOMAC treatment did not infl uence body weight or cycle 
length relative to non-treatment. Breakthrough bleeding was observed in 1/32 
animals (NOMAC dose = 1.00 mg/kg/day).
Conclusion: This study demonstrated that NOMAC provided effective, dose-
dependent inhibition of ovulation in primates.

O-027
Early Initiated Menopausal Hormone Therapy Linked to Increased 
Cholinergic Activity. Yolanda R Smith,1 Luvina Bowen,1 Tiffany Love,1 Alison 
Berent-Spillson,1 Carol C Persad,1 Nancy K Reame,2 Heng Wang,1 Robert A 
Koeppe,1 Kirk A Frey,1 Jon-Kar Zubieta.1 1School of Medicine, University of 
Michigan, Ann Arbor, MI, USA; 2School of Nursing, Columbia University, 
New York, NY, USA.
Objective: The potential protective effect of menopausal hormonal therapy 
on cognition is of great signifi cance. One critical brain target for hormones is 
the cholinergic system, involved in the aging process, cognition and memory, 
and neurodegenerative disorders. The effect of early initiated menopausal 
hormone use on cholinergic activity was examined. It was hypothesized that 
hormone use is associated with higher cholinergic activity in the hippocampus 
and posterior cingulate.
Methods: A cross-sectional study of 50 postmenopausal women (65.2 ± 
0.7 years) with both early and long-term hormone use [n=34, 13 estrogen 
therapy (ET) users and 21 estrogen plus progestin therapy (EPT) users] or 
no hormone therapy (NT) use (n=16) was performed. Cholinergic activity 
(acetylcholinesterase - AChE) was measured by N-[11C]methylpiperidin-4-yl 
propionate ([11C]PMP) and PET. Blood-brain barrier transport rate (K1R) and 
AChE activity measures (k3) were calculated using a kinetic modeling approach. 
Parametric K1R and k3 images were coregistered to MR images using SPM2 
software. A region of interest (ROI) analysis was performed for the hippocampal 
and posterior cingulate regions. Group differences in regional cholinergic 
activity were examined by ANOVA with Tukey post hoc testing.
Results: Signifi cant differences in cholinergic activity measures were detected 
between the three groups in the left hippocampus (F=3.56; p=0.04), right 
hippocampus (F=3.42; p=0.04) and posterior cingulate (F=3.76; p=0.03). 
Post-hoc testing revealed higher cholinergic activity in the EPT users compared 
to the NT group in the left hippocampus (p=0.048) and posterior cingulate 
(p=0.045), with a non-statistically signifi cant trend in the right hippocampus 
(p = 0.073).
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Conclusions: Hormone therapy, particularly EPT, infl uenced the cholinergic 
neuronal integrity of the hippocampus and posterior cingulate regions. This 
may have cognitive implications for menopausal women.
This work was supported by the NCRR (K23 RR17043 and UL1RR024896), 
and for investigator support, by the NICHD (5T32HD007048), NIA and the 
Offi ce for Research on Women’s Health (RO1AG027675), the University of 
Michigan’s Postdoctoral Translational Scholars Program award, and the Phil 
F. Jenkins Foundation.

O-028
Recovery of the Injured External Anal Sphincter after Local or IV 
Mesenchymal Stem Cells. Sujatha D Pathi, Jesus F Acevedo, Patrick W Keller, 
Hari A Kishore, Clifford Y Wai, R Ann Word. Obstetrics and Gynecology, Univ 
TX Southwestern Medical Ctr, Dallas, TX, USA.
OBJECTIVES: It has been postulated that mesenchymal stem cells (MSCs) 
have signifi cant paracrine effects and thereby secrete factors that enhance 
regeneration without direct incorporation into the site of injury. In this 
investigation, we sought to understand the endogenous process of wound healing 
after anal sphincter injury and to determine the mechanisms by which MSCs 
exert their regenerative potential. METHODS: Virginal female Lewis rats (n = 
249) underwent anal sphincter laceration, repair, and received both direct and 
IV injections. Group 1 received direct PBS/IV PBS (control). Group 2 received 
direct PBS/IV GFP-labeled MSC (3.2x106 cells). Group 3 received direct MSC 
(3.2x106 cells)/IV PBS. Animals were sacrifi ced at 24 h, 48 h, 7 d, and 21d after 
injury/repair. Uninjured animals (n=20) served as baseline controls. External 
anal sphincters were microdissected and underwent qPCR, histologic analysis, 
and in vitro contractile studies. RESULTS: In uninjured controls, expression 
of proinfl ammatory genes COX-2 and IL-6 was very low (minimal levels of 
detection). After injury, COX-2 and IL-6 expression increased >40-fold in 24 
h, decreasing to lower levels within 21d. Injection of MSCs did not alter these 
responses to injury. Two anti-infl ammatory molecules (IL10 and TSG6) also 
increased signifi cantly 24 h after injury, remained elevated for longer periods 
of time, but were also not affected by MSCs. TGFβ1 (an important mediator 
of matrix deposition by mesenchymal cells) and lysyl oxidase (an enzyme 
important for synthesis of collagen and elastin) were increased dramatically 
at earlier timepoints in the direct MSC injection group. Although contractile 
function of PBS-injected sphincters remained compromised, functional studies 
showed full recovery of the anal sphincter 21d after direct injection of MSCs. 
IV MSC-injected animals were intermediate between those of PBS-injected 
and direct MSC-injected animals. CONCLUSIONS: These data provide new 
information regarding gene expression profi les of the EAS during the acute 
phase of injury and repair. Direct injection of MSCs into the sphincter at the time 
of injury results in increased expression of LOX and TGFβ1 at very early time 
points, improved orientation of striated muscle fi bers and collagen deposition, 
and improved contractile function 21 d after injury. Direct injection of MSCs 
appears superior to IV administration.

O-029
Periconceptional and Early Preimplantational Undernutrition Alters 
Gene Expression of Metabolic and Gluconeogenic Regulating Factors in 
the Liver. Shervi Lie, Janna L Morrison, Olivia Wyss, Song Zhang, Caroline I 
McMillen. Pharmacy and Medical Sciences, UniSA, Adelaide, South Australia, 
Australia.
Introduction: Maternal undernutrition during gestation can result in insulin 
resistance and glucose intolerance, leading to the development of type-2 
diabetes. The effect of maternal undernutrition during the periconceptional 
period, however, has not been widely investigated. The metabolic master switch, 
AMP-Activated Protein Kinase (AMPK) and the master integrator of external 
signals, Peroxisome proliferator-activated receptor gamma co-activator 1-alpha 
(PGC-1α) play critical roles in liver metabolism. More importantly, the capacity 
of the liver for gluconeogenesis which is regulated by Phosphoenolpyruvate 
carboxykinase, PEPCK, is critical in maintaining glucose homeostasis.
Hypothesis: We hypothesise that periconceptional (PCUN) and early 
preimplantational (PIUN) undernutrition will result in a decrease in gene 
expression of the metabolic regulators, AMPK and PCG-1α, as well as an 
increase in the gluconeogenic regulator, PEPCK in the fetal liver in late 
gestation.
Methods: Control ewes were fed 100% metabolisable energy (ME) from 
-45d to 6d after conception. Ewes in the PCUN group were fed 70% ME from 
-45d to 6d and ewes in the PIUN group were fed 70% ME from conception to 
6d postconception. Liver samples were collected at 136-138d gestation. The 
mRNA expression of AMPK-α1, AMPK-α2, PCG-1α and the mitochondrial 

and cytosolic forms of PEPCK (PEPCK-M, PEPCK-C) were analysed using 
Real Time-PCR. P<0.05 was considered statistically signifi cant.
Results: Hepatic mRNA expression of AMPK-α1 was decreased in the PIUN 
singleton compared to the Control and PCUN groups. There was no difference, 
however, in the expression of AMPK-α2. The expression of PGC-1α and 
the cytosolic form of PEPCK was decreased in the PIUN and PCUN groups 
compared to the Control group, with no difference in the expression of the 
mitochondrial form of PEPCK.
Conclusion: Periconceptional and early preimplantational undernutrition 
may result in a dysregulation of hepatic energy metabolism and a decrease in 
gluconeogenesis. The decrease in AMPK-α1 mRNA expression in the PIUN 
group may be due to a mismatch between the oocyte and the early embryo’s 
energy status.

O-030
First Trimester Homocysteine and Folate Levels Are Associated with 
Increased Adverse Pregnancy Outcomes. Nienke E Bergen,12 Sarah 
Timmermans,12 Albert Hofman,3 Régine P Steegers-Theunissen,2,3,4,5 Henk 
Russcher,6 Jan Lindemans,6 Vincent W Jaddoe,1,3,4 Eric A Steegers.2 1The 
Generation R Study Group, Erasmus MC, Rotterdam, Netherlands; 2Department 
of Obstetrics and Gynecology, Erasmus MC, Rotterdam, Netherlands; 
3Department of Epidemiology, Erasmus MC, Rotterdam, Netherlands; 
4Department of Pediatrics, Erasmus MC, Rotterdam, Netherlands; 5Department 
of Clinical Genetics, Erasmus MC, Rotterdam, Netherlands; 6Department of 
Clinical Chemistry, Erasmus MC, Rotterdam, Netherlands.
Background Early placentation is of importance for a successful pregnancy 
course and outcome. Cellular apoptosis and inhibition of trophoblast function 
have been observed in placentas exposed to high total homocysteine (tHcy) 
and low folate concentrations. In this respect, tHcy and folate levels have also 
been associated with pregnancy complications including pre-eclampsia and 
being small for gestational age at birth (SGA).
Objective To investigate the associations of fi rst trimester tHcy and folate 
levels with placental weight, birth weight, and the occurrence of pre-eclampsia 
and SGA.
Methods The study was embedded in the Generation R study; a large 
prospective cohort study among pregnant women in Rotterdam, The 
Netherlands. In early pregnancy (median 13.2 weeks) venous blood samples 
were drawn to analyze tHcy and folate levels. Information regarding placental 
and birth weight, SGA, and pre-eclampsia was retrieved from medical records. 
Data on 5,804 women were available.
Results First trimester tHcy levels ≥8.31 mcmol/L and folate levels ≤9.20 
nmol/L were associated with a 88 grams (95%CI -124.3, -51.6) and 130 grams 
(95%CI -168.7, -90.1) lower birth weight, and a 26 grams (95%CI -39.4, -12.3) 
and 27 grams (95%CI -41.4, -12.0) lower placental weight respectively. High 
tHcy and low folate levels were associated with an increased risk for SGA 
(OR 1.7; 95%CI 1.3, 2.6 and OR 2.2; 95%CI 1.7, 3.0 respectively). Low fi rst 
trimester folate levels were also associated with an increased risk for pre-
eclampsia (OR 2.2; 95%CI 1.1, 4.5). Lastly, women with a combined high 
tHcy and low folate level were at a three-fold increased risk to have a SGA 
infant (OR 3.3; 95%CI 2.1, 5.4), and at a four-fold increased risk to develop 
pre-eclampsia (OR 3.9; 95%CI 1.1, 13.5).
Conclusion First trimester elevated tHcy and decreased folate levels effect 
pregnancy outcome with lower placental and birth weight and increased risks 
of SGA and pre-eclampsia.

O-031
Maternal Over-Nutrition Is Associated with Chronic Infl ammation and 
Decreased Mitochondrial Number in Fetal Baboon Skeletal Muscle (SM) 
at Late-Gestation. X Yan,1 M Nijland,2 T McDonald,2 SP Pereira,2 MJ Zhu,1 
PW Nathanielsz,2 M Du.1 1Dept Animal Sci, Univ Wyoming, Laramie, WY, 
USA; 2Denter for Pregnancy & Newborn Res, Univ Texas Health Sci Center, 
San Antonio, TX, USA.
INTRODUCTION: Obesity is associated with chronic infl ammation and 
mitochondrial dysfunction. SIRT3, a mitochondrial sirtuin family member, is 
positively related to mitochondrial numbers. Mitochondrial biogenesis changes 
in relation to maternal over-nutrition in primate pregnancy are unknown. We 
assessed effects of maternal over-nutrition in gestation on both infl ammation 
and mitochondrial biogenesis in fetal SM at late gestation. METHODS: Female 
baboons of similar body weight (10–15 kg) were fed normal chow (CTR - 12% 
energy from fat with 0.29% glucose and 0.32% fructose) or high energy diet 
with 45% energy from fat with 4.62% glucose and 5.64% fructose plus free 
access to fructose sodas for at least nine months prior to pregnancy to increase 
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body fat (FAT). Fetuses were removed at 0.9 gestation and soleus muscle was 
collected. Quantitative RT PCR was used to detect mRNA and mitochondrial 
copy number and protein analyzed by western. Data analyzed with SAS GLM; 
signifi cance set at P < 0.05. RESULTS: TNFα mRNA was increased in FAT 
SM vs. CTR (Fig 1A). Toll-like receptor 4 (TLR4) mRNA and protein content 
were increased in FAT SM (Fig 1A,B). Mitochondrial copy number was lower 
in FAT SM (Fig 1C). mRNA level of cytochrome C oxidase subunit 2 (COX II) 
and uncoupling protein 2 (UCP2), both localized in mitochondria, was lower 
in FAT SM (Fig 1D). Cytochrome C protein content tended to decrease and 
SIRT3 protein content was reduced in FAT fetal SM (Fig 1E). CONCLUSION: 
In FAT mothers, fetal SM showed infl ammation and decreased mitochondrial 
density. These changes, if they persist into postnatal life, would negatively 
impact muscle bioenergetics.

Fig.1. Increased infl ammatory signaling and reduced mitochondrial 
content in FAT SM vs. CTR. A. TNFα and TLR4 mRNA; B. TLR4 protein 
content; C. Mitochondrial copy number; D. COX II and UCP2 mRNA 
expression; E. Cytochrome C and SIRT3 protein. (M ± S.E.; CTR n=16, FAT 
n=5; * P < 0.05 v.s. CTR; # P < 0.1 vs CTR)

O-032
Fetal Baboon Pituitary Leptin and Leptin Receptor (Ob-R) Are Both Down 
Regulated by Maternal Nutrient Excess (MNE). Cun Li,1 Lynn Y Xie,1 
Jaehyek Choi,1 Thomas J McDonald,1 Mark J Nijland,1 Laura A Cox,2 Peter W 
Nathanielsz.1 1Center for Pregnancy and Newborn Research, Dept OB/GYN, 
The University of Texas Health Science Center at San Antonio, San Antonio, 
TX, USA; 2Dept Genetics, Southwest Foundation for Biomedical Research, 
Southwest National Primate Research Center, San Antonio, TX, USA.
Both leptin (Ob) and its receptor Ob-R are present in the pituitary gland of 
several species and have been shown to regulate the release of the trophic 
hormones such as TSH (J Endocrinol 174, 8 121). We have developed a 
baboon model of pre-pregnancy maternal nutrient excess (MNE) in baboons 
bred when they have developed adiposity and high circulating triglycerides. 
Since leptin plays several key roles in perinatal physiology we hypothesized 
that fetal pituitary Ob would be up-regulated and Ob-R decreased in fetuses 
of MNE mothers.
METHODS: Healthy female baboons of similar body weight (10–15 kg) 
were fed normal chow (CTR n=8; 12% energy from fat with 0.29% glucose 
and 0.32% fructose) or MNE (n=4; 45% energy from fat with 4.62% glucose 
and 5.64% fructose) plus ad lib fructose sodas for at least nine months prior 
to pregnancy. Fetuses were removed by CSection at term under general 
anesthesia and pituitaries removed, fi xed and stained for leptin (Sigma Life 
Science, L3160) and Ob-R (Santa Cruz Biotechnology, sc-1832). Data M ± 
SEM, analyzed by Student’s t-test, p set at < 0.05.
RESULTS: 

Fig 1. Fetal baboon pituitary A) leptin, B) leptin receptor immunoreactive 
density (arbitrary units) control (CTR n=8) or MNE (n=4). Similar results were 
obtained for fraction stained. Data M ± SEM. *p < 0.05. C) immunostaining 
for leptin receptor in CTR fetal piruitary and D) leptin receptor in MNE fetal 
pituitary.
DISCUSSION: Ob and Ob-R were decreased by MNE indicating different 
regulation from peripheral tissues periphery where there is usually a reciprocal 
relationship. The down regulation of Ob-R is compatible with current ideas 
that obesity can lead to leptin insensitivity.

O-033
A Prospective Study Analyzing the Fat-Soluble Vitamins and Dietary 
Habits during 1st Pregnancy Trimester of Women with Bariatric Surgery. 
Isabelle Guelinckx,2 Greet Vansant,2 Roland Devlieger.1 1Obstetrics and 
Gynaecology, University Hospital Leuven, Leuven, Belgium; 2Nutrition-Public 
Health Medicine, Catholic University Leuven, Leuven, Belgium.
Objective: To analyze status during 1st pregnancy trimester in women with a 
history of bariatric surgery.
Method: 50 women with restrictive (group R, N=20) or malabsorption (group 
M, N=30) (age 29.9 ± 4.7; 41% nulliparae; 28% smoked at inclusion) types 
of bariatric surgery were included into a multicenter prospective cohort study. 
Serum levels of fat-soluble vitamins were determined in fasting blood samples 
collected at 12-13 weeks of gestation. Reference values for vitamin A, vitamin 
D, vitamin E and vitamin K are respectively 300-650 µg/l, 7-60 µg/l, 5-20 mg/l 
and 0.8-5.3 nmol/l). Food intake was analyzed with 7-day food record.
Results: Prepregnancy BMI in group R was signifi cantly higher than that of 
group M (31.0 ± 5.7 kg/m² vs. 27.0 ± 4.8 kg/m², p = 0.010). The mean serum 
levels of the fat-soluble vitamins were comparable between both groups. In 
the total population 18% of the women had a low level of vitamin A (233.8 
± 20.6 µg/l) and 94% was vitamin K defi ciency (0.4 ± 0.02 nmol/l). 23% 
and 8% showed a mild (4.4 ± 0.6 µg/l) and severe (14.4 ± 0.8 µg/l) 25-OH-
vitamin D defi ciency respectively. Dietary intake levels were comparable 
in both groups. The diet of the total population was rich in fat (37.5 ± 4.3 
energy% vs recommendation of 30-35 energy%), especially saturated fatty 
acids and proteins. The daily intake of dietary fi ber and calcium was below the 
recommended levels. Less than half the recommended amount of fruit (0.8 ± 
0.5 piece/day) and vegetables (146.5 ± 47 g/day) were consumed.
Conclusion: Low plasma concentrations in vitamin A, vitamin D and vitamin 
K are observed in pregnant women with both restrictive and malabsorptive 
procedures of bariatric surgery. The dietary habits of this pregnant population 
is far from the recommended values. A routine detection of nutritional 
defi ciencies, prenatal supplementation and dietary counseling among this 
population to prevent the possible complications of nutritional defi ciencies 
seems recommended.

O-034
The Effect of Maternal BMI on Perinatal Outcomes in Diabetic Women. 
Nicole E Marshall,1 Camelia Guild,2 Yvonne Cheng,3 Aaron B Caughey,1 Donna 
Halloran.2 1Maternal-Fetal Medicine, Oregon Health & Science University, 
Portland, OR; 2Pediatrics, Saint Louis University, St. Louis, MO; 3Obstetrics 
& Gynecology, University of California, San Francisco, CA.
BACKGROUND: Women who are obese or diabetic are more likely to 
experience pregnancy complications including macrosomia, preeclampsia, and 
cesarean delivery. It is less clear the impact of increasing obesity on outcomes 
in diabetic women. The objective of our study was to determine the effect of 
maternal BMI on perinatal outcomes in women with diabetes.
STUDY DESIGN: This is a retrospective cohort study of birth records 
linked to hospital discharge data for all live born singleton infants ≥37 weeks 
gestation born to diabetic African American or Caucasian Missouri residents 
from 2000-2006. We excluded major congenital anomalies and women with 
chronic hypertension. Women with pregestational or gestational diabetes 
were included.
RESULTS: There were 670,763 births meeting study criteria, and 23,570 
mothers were diabetic (3.5%). Perinatal complications in diabetic women 
increased signifi cantly with increasing maternal BMI, especially for women 
with super-obesity (BMI ≥50 kg/m2).
Perinatal outcomes in diabetic women (n=23,570) by BMI categories
   BMI (kg/

m²)    
 < 18.5 18.5-24.9 25.0-29.9 30.0-39.9 40.0-49.9 ≥50.0
Cesarean Delivery∗ 24.8% 29.3% 37.5% 46.1% 56.8% 68.2%
Preeclampsia∗ 4.3% 5.0% 7.9% 10.6% 11.3% 16.2%
Macrosomia∗ 1.0% 1.9% 4.0% 4.4% 5.9% 8.8%
Hypoglycemia∗ 4.1% 5.0% 5.8% 7.2% 8.1% 11.4%
Length of stay >5 days∗ 10.6% 9.6% 10.6% 10.8% 13.2% 15.0%
Low Apgar∗ 0.5% 0.8% 1.3% 0.8% 1.8% 3.2%
∗P<.0001 for chi square test for trend by increasing BMI categories

Compared to non-obese women with diabetes, super-obese diabetics were 
signifi cantly more likely to experience cesarean delivery (aOR 2.87, 95% CI 
2.21, 3.74), low Apgar scores (aOR 3.30, 95% CI 1.90, 5.75), and neonatal 
hypoglycemia (aOR 1.76, 95% CI 1.30, 2.38).
CONCLUSION: In addition to the perinatal complications associated with 
diabetes, increasing maternal BMI is signifi cantly associated with worse 
perinatal outcomes.
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O-035
Metabolic Consequences of Late Preterm and Early Term Delivery. 
Samantha S McKelvey, T Mac Bird, Everett F Magann. OBGYN, University 
of Arkansas for Medical Sciences, Little Rock, AR, USA.
Introduction: Delivery in the late preterm period accounts for 75% of all 
preterm births, and has increased 16% in the past decade. Late preterm (34 
to 37 wks) and early term (37 to 39 wks) neonates have more temperature 
instability, hypoglycemia, respiratory distress, and mortality relative to term 
neonates (39 to 42 wks). Previous studies have established increased insulin 
resistance in small for gestational age and preterm infants <32 weeks, but few 
have investigated the metabolic consequences in the late preterm and early 
term population, which was the objective of this study.
Methods: Maternal and infant Medicaid claims for South Carolina birth 
hospitalizations were linked birth certifi cate data from 2000-2008. Medicaid 
claims for all infants were then followed until their fi fth birthday. Exclusions 
were infants with less than 36 months of continuous Medicaid eligibility, 
an ICD-9-CM diagnosis code for major congenital anomalies, and multiple 
births. Adjusted hazard ratios (AHR) and 95% confi dence intervals were 
estimated. All models were adjusted for hospital characteristics, maternal and 
infant demographics, maternal smoking, number of prenatal visits, parity, 
38 potential maternal complications and 29 potential maternal comorbid 
conditions. Outcomes included any ICD-9-CM diagnosis classifi cation of 
obesity, overweight, Diabetes (both Type I and Type II), or Dysmetabolic 
Syndrome X (clinically defined as the constellation of central obesity, 
dyslipdemia, elevated blood pressure and elevated fasting glucose) between 
the ages of 36 and 60 months.
Results: There were 26,540 term, 12,611 early term, and 3,483 late preterm 
infants included. Multivariable models revealed an increased risk of Type II 
diabetes diagnosis for both late preterm (AHR 2.40, 95% CI 1.56-3.66) and 
early term infants (AHR 1.46, 95% CI 1.09-1.95). No statistically signifi cant 
associations were found between gestational age category and diagnosis of 
Dysmetabolic Syndrome X, Type I Diabetes, or obesity.
Conclusion: Both late preterm and early term delivery, which are potentially 
preventable, may be risk factors for development of Type II Diabetes in early 
childhood.

O-036
Maternal Serum Folate Vitamers and Global Placental Methylation. 
Katherine Himes,1 Lisa Lisa,2 Hyagriv Simhan.1 1Obstetrics and Gynecology, 
University of Pittsburgh, Pittsburgh, PA, USA; 2Epidemiology, University of 
Pittsburgh Graduate School of Public Health, Pittsburgh, PA, USA.
Background: Folate metabolism is involved in critical biological processes 
including one carbon metabolism necessary for DNA methylation. Different 
folate vitamers mediate the biological actions of folate. The 2 major 
folate vitamers in serum are 5-methyltetrahydrofolate (5MeTHF) and 
5-formyltetrahydrofolate (5FoTHF).
Objective: We sought to characterize the association between the concentration 
of folate vitamers in maternal serum and global placental methylation.
Methods: This study is a subgroup analysis of a cohort study of women 
receiving prenatal care at Magee Womens Hospital. We analyzed non-fasting 
serum samples of the 2 folate vitamers at < 16 weeks by HPLC-tandem mass 
spectrometry. Subjects (n=39) were included based on their proportions of 
5MeTHF and 5FoTHF concentrations. Group 1 had high 5MeTHF and high 

5FoTHF, defi ned as concentrations in the highest quintile for both vitamers. 
Group 4 had low 5MeTHF and low 5FoTHF, defi ned as concentrations in the 
lowest quintile. Group 2 had high 5MeTHF and low 5FoTHF and group 3 had 
low 5MeTHF and high 5FoTHF. DNA was extracted from paraffi n embedded 
term placentas. Global DNA methylation was assessed by Methylamp kit 
from Epigentek.
Results: Global placental methylation was normally distributed with a 
mean global methylation percent of 61.8%(SE, 2.0). The concentration 
of serum 5MeTHF had a negative linear association with global placental 
methylation(beta= -0.46 p= 0.004).

This remained signifi cant when controlling for age, tobacco use, and BMI (beta= 
-0.44 p=0.007). 5FoTHF was not associated with placental methylation. When 
analyzed by group, women with low 5MeTHF and 5FoTHF (group 4) had a 
signifi cant negative association with global placental methylation compared 
to group 1(beta= 11.4 p=0.04).
Conclusion: Our results demonstrate an inverse relationship between 5MeTHF 
concentration early in pregnancy and global placental methylation. DNA 
methylation is an important regulator of gene expression. Gene specifi c 
methylation studies will help dissect the biological implications of our data.

O-037
The Selective Promoter Factor-1 Is Crucial for the Maintenance of 
11β-Hydroxysteroid Dehydrogenase Type 2 Expression in Human 
Placental Trophoblasts. Jianneng Li,1 Yuchun Ge,2 Zhen Yang,1 Tao Duan,2 
Leslie Myatt,4 Kaiping Yang,3 Kang Sun.1,4 1School of Life Sciences, Fudan 
University, Shanghai, China; 2The First Maternity and Infant Health Hospital, 
Tongji University, Shanghai, China; 3Obstetrics and Gynecology, University of 
Western Ontario, London, ON, Canada; 4Obsterics and Gynecology, University 
of Texas Health Science Center San Antonio, San Antonio, TX, USA.
Over-exposure of the fetus to glucocorticoids during gestation is detrimental 
to fetal growth and development. The glucocorticoid level in the fetal 
circulation is normally kept about 10 times lower than the maternal circulation 
during gestation by the presence of 11β-hydroxysteroid dehydrogenase 
type 2 (11β-HSD2) in the placental syncytiotrophoblasts, which converts 
cortisol to biologically inactive cortisone. However, as the progenitor of 
syncytiotrophoblasts, cytotrophoblasts express very little 11β-HSD2. Here we 
studied the mechanism underpinning this increase of 11β-HSD2 expression 
upon syncytialization. Freshly isolated human term placental cytotrophoblasts 
were used in this study. The expression of 11β-HSD2 was markedly increased 
when these cytotrophoblasts fused to form syncytiotrophoblasts in culture. 
Since the 11β-HSD2 gene promoter carries multiple binding sites of selective 
promoter factor 1(Sp1), we investigated the expression profi le of Sp1 during 
syncytialization as well as upon the activation of the cAMP/PKA pathway 
which has been shown to increase11β-HSD2 expression. We found that Sp1 
expression was markedly increased during syncytialization and correlated with 
11β-HSD2 expression. Stimulation of the cells with forskolin or dibutyl cAMP 
signifi cantly increased Sp1 expression. Knock-down of Sp1 expression with 
siRNA or Sp1 antagonist mithramycin signifi cantly attenuated not only the 
basal expression but also forskolin or dibutyl cAMP-stimulated expression of 
11β-HSD2 in the syncytiotrophoblasts. Chromatin immunoprecipitation (ChIP) 
demonstrated that stimulation of the syncytiotrophoblasts with forskolin or 
dibutyl cAMP increased binding of Sp1 and polymerase II to the 11β-HSD2 
promoter. Concurrently, the acetylation level was increased and the methylation 
level was decreased in the histone 3 (H3K9) associated with 11β-HSD2 
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promoter. In conclusion, the increase of 11β-HSD2 during syncytialization is 
at least in part due to the increased expression of Sp1 upon activation of the 
cAMP pathway.

O-038
Vitamin D and the Regulation of Placental Infl ammation. Nancy Q Liu,1 
Amber T Kaplan,2 Venu Lagishetty,1 Yuxin B Ouyang,1 Yi Ouyang,3 Ozlem 
Equils,4 Martin Hewison.1 1Geffen School of Medicine, UCLA, Los Angeles, 
CA, USA; 2Pediatric Infection, Cedars-Sinai Medical Center, Los Angeles, CA, 
USA; 3Department of Pathology, Veterans Affairs Medical Center, Long Beach, 
CA, USA; 4Medical Division, Pfi zer Inc., New York, NY, USA.
Vitamin D-insuffi ciency is common in pregnant women and impaired vitamin 
D status during pregnancy has been linked to adverse outcomes such as 
preeclampsia and preterm birth. Components of the vitamin D system such 
as the vitamin D-activating enzyme 1α-hydroxylase (CYP27B1) and vitamin 
D receptor (VDR) support anti-infl ammatory responses to vitamin D in many 
tissues. Given the high basal expression of CYP27B1 and VDR in trophoblastic 
cells from the placenta, we hypothesized that anti-infl ammatory effects of 
vitamin D may be particularly important in this organ. Pregnant wild type 
(WT) mice intraperitoneally injected with lipopolysaccharide (LPS, 25 µg, 24 
hrs) showed elevated expression of the mouse form of CYP27B1 (Cyp27b1) 
(4-fold) and VDR (6-fold). Similar results were also obtained following ex 
vivo treatment of WT placentas with LPS (100 ng/ml, 24 hrs). To assess the 
functional impact of this, ex vivo studies were carried out using placentas -/- for 
fetal (trophoblastic) Cyp27b1 or VDR. Following ex vivo treatment with LPS, 
placentas -/- for fetal Cyp27b1 showed increased expression of the infl ammatory 
cytokine interleukin-6 (IL-6) relative to LPS-treated +/- placentas (31-fold ± 
15.0 vs 8.6-fold ± 1.9). PCR array analyses confi rmed the observations with 
IL-6 and identifi ed other infl ammatory factors with signifi cantly elevated 
expression in Cyp27b1 -/- vs +/- placentas following LPS challenge: IL-4, 
15, 18; TLR2 & 4; Ccl 1,3,4, 11, 17, 20; Ccr3, 4, 6, 8. Similar results for IL-6 
expression were observed with placentas -/- for trophoblastic VDR, which also 
showed elevated expression of IL-1 and suppression of IL-10. Finally, ex vivo 
treatment of WT placentas with the substrate for Cyp27b1, 25-hydroxyvitamin 
D3, suppressed LPS-induced expression of IL-6 and the chemokine Ccl11. 
These data indicate that fetal (trophoblastic) vitamin D plays a pivotal role 
in controlling placental infl ammation. In humans this may be a key factor in 
placental responses to infection and associated adverse outcomes associated 
with pregnancy. With these observations in mind, we hypothesize that vitamin 
D-insuffi cient women may be at increased risk of dysregulated placental 
infl ammation during pregnancy.

O-039
The Role of Fatty Acid Binding 4 (FABP4) in Trophoblast Lipid 
Accumulation. Christina Scifres, Yoel Sadovsky. Magee-Womens Research 
Institute, Department of OBGYN-RS, University of Pittsburgh, Pittsburgh, 
PA, USA.
Objective:
FABP4 expression is increased in placentas from obese, diabetic women. 
Exposure of cultured primary human trophoblasts (PHTs) to fatty acids enhances 
the expression of FABP4 and the formation of lipid droplets, suggesting a role 
for FABP4 in placental lipid traffi cking. To further our hypothesis that FABP4 
plays a central role in maternal-fetal lipid transport we examined the placental 
expression of FABP4 as well as secretion of FABP4. We also assessed the 
consequences of FABP4 inhibition on cellular lipid accumulation.
Study Design:
FABP4 expression was detected by immunofluorescence or western 
immunoblotting. PHTs were cultured in the presence or absence of 1200 µM 
of fatty acids mix, and the selective FABP4 inhibitor BMS309403. Media 
FABP4 levels were determined using ELISA. Cellular lipid accumulation 
was assayed using BODIPY immunofl uorescence and cholesterol, NEFA, 
and triglycerides were determined following modifi ed Folch lipid extractions 
using a colorimetric assay.
Results:
We found that FABP4 is expressed in the trophoblast layer of both human 
and murine placenta. FABP4 expression is also detected in fetal capillaries 
within human placental villi and within the labyrinth of the murine placenta. 
This fi nding was confi rmed using co-localization of FABP4 with PECAM1, 
an endothelial cell marker. FABP4 is also secreted by cultured PHTs, and 
exposure of PHTs to fatty acid increases FABP4 release into media (2.3-fold, 

p<0.05). Exposure of PHTs to fatty acids increased cellular triglyceride content 
(2.7-fold, p<0.05) and neutral lipid droplets, and this increase was abolished 
by the selective FABP4 inhibitor BMS309403.
Conclusions:
FABP4 is expressed within in the trophoblast and endothelial layers of the 
placenta, highlighting its potential role in maternal-fetal lipid traffi cking. 
FABP4 also regulates trophoblast lipid accumulation. Lastly, secretion of 
FABP4 from trophoblasts suggests that serum levels of FABP4 may refl ect 
lipid accumulation in trophoblasts.
This project was supported by NIH K12-HD063087 and NIH R01-
ES011597

O-040
Oxidized Cholesterol Metabolites Promote Inflammatory Cytokine 
Production from Placental Trophoblasts Via a TLR4-Dependent, 
Cholesterol-Sensitive Mechanism. Irving LMH Aye,1 Brendan J Waddell,2 
Peter J Mark,2 Jeffrey A Keelan.1 1School of Women’s and Infants’ Health, 
University of Western Australia; 2School of Anatomy and Human Biology, 
University of Western Australia, Australia.
Objectives: To investigate the mechanism(s) by which oxidized cholesterol 
metabolites (oxysterols) induce infl ammatory activation in primary placental 
trophoblasts and assess the effects of membrane cholesterol content on the 
infl ammatory response.
Methods: Primary human trophoblasts were isolated from term placentas by 
enzyme digestion, purifi ed over Percoll and allowed to syncytialize for 4 days 
in vitro. Cells were then treated with varying concentrations of oxysterols 
(25-hydroxycholesterol [25-OHC] or 7-ketocholesterol [7-ketoC]) in the 
presence/absence of TLR4 signaling inhibitors or agonist (LPS), or modulators 
of cellular cholesterol levels. Secretion of proinfl ammatory cytokines (IL-6, 
MIP-1β and TNF-α) into culture media was then measured by ELISA after 12 
and 24 h treatment. To determine the role of cholesterol in oxysterol-induced 
infl ammatory activation, cells were pre-treated with either a) lovastatin 
(HMG-CoA reductase inhibitor) to inhibit cholesterol synthesis, b) T0901317 
(LXR agonist) to upregulate cholesterol effl ux from plasma membranes, or c) 
methyl-β-cyclodextrin (MCD) to deplete cholesterol from plasma membrane 
microdomains.
Results: Both 25-OHC and 7-ketoC induced proinflammatory cytokine 
secretion by trophoblasts to varying degrees; 7-ketoC increased IL-6, MIP-1β 
and TNF-α secretion by 3-fold at 6.7 and 20 µg/ml (P<0.05), while 25-OHC 
increased IL-6, MIP-1β and TNF-α secretion by 2-3 fold (P<0.05). The pro-
infl ammatory effects of 25-OHC and 7-ketoC were completely abolished 
by pre-treatment with TLR-4 signaling inhibitors OxPAPC and CL-1095 
(P<0.001). Pre-treating cells with T0901317 to induce membrane cholesterol 
effl ux, reduced IL-6, MIP-1β and TNF-α production by at least 50% (P<0.05), 
in response to oxysterols or LPS, whereas lovastatin only signifi cantly reduced 
IL-6 secretion (P<0.01). Moreover, plasma-membrane cholesterol depletion 
using MCD reduced TLR4 activation by both LPS and oxysterols (P<0.05).
Conclusions: These data indicate that oxysterols stimulate pro-infl ammatory 
cytokine secretion via a TLR4-dependent mechanism. Pharmacological 
reduction of membrane cholesterol content has inhibitory effects on both 
oxysterol- and LPS-induced inflammation, consistent with the known 
dependence of TLR4 signaling on cholesterol microdomains.

O-041
Selective Serotonin Reuptake Inhibitors (SSRIs) Modify Drug Resistance 
in the Placenta and Fetal Blood-Brain Barrier. Manzerul Bhuiyan,1 Sophie 
Petropoulos,1 William Gibb,2 Stephen G Matthews.3 1Physiology, University of 
Toronto, Canada; 2Obstetrics & Gynecology, Cellular & Molecular Medicine, 
University of Ottawa, Canada; 3Physiology, Obstetrics & Gynecology, 
Medicine, University of Toronto, Canada.
Objective: P-glycoprotein (P-gp) is a member of the ATP-binding cassette (ABC) 
superfamily. It is expressed at high levels in the placental syncytiotrophoblast 
and prevents xenobiotics present in the maternal circulation from entering the 
fetus. In cancer cells, P-gp is inhibited by selective serotonin reuptake inhibitors 
(SSRIs), resulting in increased intracellular accumulation of P-gp substrates. 
We have previously shown that SSRIs can modulate P-gp mediated drug 
transport in endothelial cells in the brain microvasculature. In this study, we 
hypothesized that the SSRI sertraline would decrease P-gp activity in pregnant 
mice thereby increasing drug transfer from the mother to the fetus (placenta) 
and into the fetal brain (fetal blood-brain barrier, BBB).
Methods: At embryonic day 15.5, pregnant FVB mice were injected with: 1) 
sertraline (10mg/kg) and [³H]digoxin (1µCi/30g), 2) sertraline (1mg/kg) and 
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[³H]digoxin, or 3) vehicle and [³H]digoxin. Digoxin is an effective marker of 
P-gp mediated drug transfer. Animals were euthanized 5, 60 or 240mins after 
injection in order to determine the time course of effect. Half of the fetuses in 
each litter were left intact with fetal membranes and amniotic fl uid (to assess 
total transplacental drug transfer), and half were dissected for determining 
drug transfer into the fetal brain. Maternal blood was also collected. Drug 
ratios were then determined.
Results: At 5 and 60min, there were no differences in placental or fetal BBB 
drug transfer. However, in animals euthanized 240 minutes after injection, both 
doses of sertraline produced a signifi cant decrease in fetal digoxin accumulation 
(P<0.001; ratio fetus:maternal plasma) and a signifi cant increase in fetal brain 
digoxin accumulation (P<0.05; ratio fetal brain:body).
Conclusions: This study presents the novel fi ndings that sertraline (4h exposure) 
increases placental P-gp activity, resulting in decreased drug transfer to the 
fetus, at the same time as it decreases P-gp activity in the fetal BBB, resulting in 
increased drug transfer into the fetal brain. This suggests that P-gp regulation by 
the SSRIs is tissue specifi c. These fi ndings have important clinical implications 
with respect to fetal protection during maternal drug therapy in pregnancy.

O-042
Accelerated Unsaturated Fatty Acid Uptake in Male Placental Explants. 
Perrie F O’Tierney,1 Nicole Marshall,2 Melanie Gillingham,3 Kent L 
Thornburg.1,4 1Heart Research Center, Oregon Health & Science University, 
Portland, OR, USA; 2Maternal Fetal Med., OHSU; 3Mol. & Med. Genet., 
OHSU; 4Cardio. Med., OHSU.
OBJECTIVES: The fetus is dependent upon the placenta for its supply of long 
chain polyunsaturated fatty acids (LCPUFA) which are essential for proper 
cardiovascular development. Placentas of male fetuses are more effi cient than 
those of females, as they support a greater fetal growth rate in utero per gram of 
placental tissue. Due to their greater placental effi ciency, males may capitalize 
upon states of maternal overnutrition more so than females. We hypothesized 
that: 1) placental explants from male fetuses would take up LCPUFA more 
readily than female placentas and 2) male placenta fatty acid uptake would be 
sensitive to maternal body mass index (BMI).
METHODS: Women were recruited upon admission to OHSU Labor & 
Delivery for caesarean section. At delivery, placental samples were collected 
for fatty acid uptake studies using 14C-labelled oleic acid, arachidonic acid and 
docosahexanoic acid in placental explants. Fatty acid uptake was linear up to 
45 minutes. Uptake was calculated as nmol fatty acid/mg protein of explants/15 
minutes. The relationship between fatty acid uptake, maternal fi rst trimester 
BMI and offspring sex was analyzed.
RESULTS: Placental weight was higher for females (574 ± 26 g) than males 
(471 ± 20 g) but birth weights were not different between sexes. Placental 
uptake of all fatty acids studied was higher for males than females.Oleic acid 
uptake was positively associated with maternal fi rst trimester BMI only in 
placental explants from male offspring (P<0.05, R=0.94). In female offspring, 
uptake of the LCPUFA arachidonic acid was associated with early pregnancy 
BMI (P<0.05, R=0.83). Sex accounted for 17% of the total variance in fatty 
acid uptake (P=0.0015, 2-way ANOVA) while the type of fatty acid accounted 
for 12.5% (P=0.02).
CONCLUSIONS: 1) First trimester maternal BMI infl uences placental fatty 
acid uptake in both male and female explants. 2) Though males had smaller 
placentas, these placentas had a greater ability to take up monounsaturated fatty 
acids and LCPUFAs than female placentas per gram of tissue. We speculate 
that loss of placental tissue will have a greater impact on LCPUFA supply in 
the male fetus than for the female, increasing male susceptibility to LCPUFA 
defi ciencies and their sequelae. Support: Medical Research Foundation, Eagles 
Trust Foundation.

O-043
Syncytiotrophoblast Potassium Channels: Possible Targets of Reactive 
Nitrogen Species. Paula Diaz, Colin P Sibley, Susan L Greenwood. Maternal 
and Fetal Health Research Centre, University of Manchester, Manchester, 
United Kingdom.
Introduction: Pre-eclampsia is associated with placental oxidative-nitrative 
stress and dysregulated trophoblast proliferation and apoptosis. In many 
tissues, proliferation and apoptosis is regulated by potassium (K) channels, 
in part through their ability to control cell volume. K channel activity/
expression is itself modulated by reactive oxygen and nitrogen species (ROS/
RNS). Here we test the hypothesis that ROS/RNS alter K channel activity in 
syncytiotrophoblast.

Methods: Syncytiotrophoblast K channel activity was assessed indirectly 
by measuring 86Rb (tracer for K+) effl ux from villous fragments of normal 
term placenta. Fragments were incubated in 4µCi/ml 86Rb for 2h at 37°C and 
then 86Rb effl ux measured every 2min for 28min. Villi were bathed in control 
buffer throughout (basal K+ effl ux) or treated (8-28min) with 5mM barium 
(Ba2+; K channel blocker), ROS (10µM hydrogen peroxide: H2O2), RNS 
(10-4M peroxynitrite: ONOO-), hyposmotic buffer (to increase cell volume 
and activate K channels: 145/170 mOsm/kgH2O) or hyposmotic buffer with 
Ba2+, H2O2, or ONOO-. Cellular 86Rb was determined by lysing villi in H2O 
for 18h. K+ permeability was estimated as 86Rb effl ux ((86Rb effl uxed/86Rb in 
cells) x100) and 86Rb rate constant (logn(86Rb in cells at time t/86Rb in cells at 
start)). Signifi cant differences were tested by comparing rate constants (linear 
regression; n=4-6 placentas).
Results: Ba2+ inhibited basal 86Rb effl ux by 25% (p=0.03); H2O2 and ONOO- did 
not alter basal 86Rb effl ux. Exposure to hyposmotic buffer dose-dependently 
increased 86Rb effl ux (220% and 100% at 145 and 170 mOsm/kgH2O; both 
p<0.0001 compared to control). Ba2+ inhibited the enhanced 86Rb effl ux in 
response to hyposmolality (42%); H2O2 had no effect. ONOO- signifi cantly 
potentiated 86Rb effl ux in response to hyposmotic cell swelling (p=0.042 
compared to hyposmotic alone).
Discussion: Ba2+-sensitive and insensitive K channels could contribute to both 
basal K effl ux from syncytiotrophoblast and enhanced K effl ux in response to 
cell swelling. The potentiation of K+ effl ux by ONOO- in hyposmotic buffer 
suggests that acute exposure to this RNS activates K channels that participate 
in cell volume regulation. K channel dysfunction could link nitrative stress to 
altered trophoblast proliferation/apoptosis in pre-eclampsia.
Supported by CONICYT-Becas Chile 72090593 and Action Medical 
Research.

O-044
Chronic Maternal Infusion of Full-Length Adiponectin in Pregnant Mice 
Down-Regulates System A and L Placental Amino Acid Transporter 
Expression and Activity. Fredrick J Rosario,1 Michael A Schumacher,2 Theresa 
L Powell,1 Thomas Jansson.1 1Center for Pregnancy and Newborn Research, 
Dept OB/GYN, University of Texas Health Science Center, San Antonio, TX, 
USA; 2Dept Physiology, University of Cincinnati, OH, USA.
Introduction: Maternal levels of adiponectin (ADN) are inversely correlated 
to birth weight, suggesting that ADN may regulate placental function and 
modulate fetal growth. We recently reported that full-length adiponectin 
(fADN) decreases System A amino acid transport in cultured human primary 
trophoblast cells by inhibiting insulin signaling, suggesting that ADN causes 
insulin resistance in the placenta in contrast to the well known insulin sensitizing 
effect of ADN in skeletal muscle and liver. Furthermore, we demonstrated 
that maternal infusion of fADN to pregnant mice inhibited placental insulin 
signaling in vivo and restricted fetal growth. We tested the hypothesis that 
fADN infusion in pregnant mice down-regulates the expression and activity 
of placental amino acid transporters. Methods: Starting at embryonic day (E) 
14.5, fADN (1µg/g/day, n=7) or vehicle (control, n=9) were infused in pregnant 
C57/Bl6 mice by mini-osmotic pumps. At E18.5, dams were sacrifi ced, fetuses 
and placentas were weighed. Trophoblast microvillous plasma membranes 
(MVM) were isolated and the expression of the sodium coupled neutral amino 
acid transporter (SNAT) and the large neutral amino acid transporter (LAT) 
isoforms was determined using western blotting. MVM System A and L 
amino acid transporter activity was measured using rapid fi ltration techniques. 
Results: Infusion of fADN signifi cantly elevated maternal serum concentrations 
compared to control. Protein expression of SNAT 2, SNAT4, LAT 1 and LAT 
2 (p<0.05, t-test) was signifi cantly decreased in MVM of fADN-infused mice 
compared to control, whereas MVM expression of 4F2hc was unaltered. MVM 
System A (-50%) and System L activity (-56%) was signifi cantly decreased in 
the fADN group. Conclusion: Maternal fADN decreases the protein expression 
and activity of key placental amino acid transporters. Together with our previous 
observations this data supports the model that maternal fADN limits fetal 
growth by down-regulation of placental amino acid transporters mediated by 
inhibition of insulin signaling. We speculate that low maternal ADN levels, 
typically observed in obesity and gestational diabetes, may contribute to a 
stimulation of placental nutrient transport and fetal growth.
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O-045
Matrix Metalloproteinase-14 Cleaves Endoglin To Produce Soluble 
Endoglin; a New Therapeutic Target in the Treatment of Severe Pre-
Eclampsia. Kirsten R Palmer,1 Tu’uhevaha Kaituulino,1 Burcu Saglam,1 Clare 
L Whitehead,1 Martha Lappas,2 Stephen Tong.1 1Translational Obstetrics 
Group, Monash Institute of Medical Research, Clayton, Victoria, Australia; 
2Department of Obstetrics & Gynaecology, Mercy Hospital for Women, 
Heidelberg, Victoria, Australia.
Background:
Soluble Endoglin (sEng) is an anti-angiogenic factor that may have a central 
pathophysiological role in pre-eclampsia. The mechanism of placental release 
is unknown, and eludicating this might provide important leads for developing 
therapeutics. Recently, matrix metalloproteinase-14 (MMP-14) was shown to 
cleave Endoglin (Eng), producing sEng in colon cancer. Thus, we investigated if 
there is increased MMP-14 and Endoglin interaction in pre-eclamptic placentas, 
and whether MMP inhibition blocks sEng release.
Methods:
We compared placentas from severe preterm pre-eclampsia (n=22) with healthy 
controls (n=15). We fi rst assessed placental MMP-14 and Eng expression 
(PCR, western and immunohistochemistry). To determine MMP-14/Eng 
interaction, we used the Proximity Ligation Assay (PLA; DuoLinkTM) which 
uses fl uorescent nucleotide technology on secondary antibodies to identify 
co-localising proteins. sEng production by BeWo’s in the presence of MMP 
inhibition (GM 6001; inhibits MMP14) was also assessed (ELISA).
Results:
MMP-14 protein is decreased (p<0.05), and Eng increased in pre-eclampsia 
(p<0.05). PLA showed marked increased MMP-14 and Eng co-localisation on 
the syncytiotrophoblast of pre-eclamptic placentas compared to controls (fi g 1). 
sEng was secreted by syncytialised BeWos and its release inhibited by GM6001 
in a dose dependent manner at both 24 and 48 hours (fi g 2).
Conclusion:
There is increased MMP-14 and Eng co-localisation in pre-eclamptic placentas. 
sEng release is blocked by MMP inhibition. MMP14 inhibition may be a novel 
approach to treat pre-eclampsia.

O-046
MMPs Contribute to Increased Endothelin-1 Vasoconstriction in a RUPP 
Model of Preeclampsia. Ali Abdalvand, Jude S Morton, Sandra T Davidge. 
Obstetrics and Gynecology, University of Alberta, Edmonton, AB, Canada.
Introduction
Preeclampsia is a leading cause of maternal and fetal morbidity/mortality 
and induced preterm birth. Vascular endothelial dysfunction is a widely 
accepted part of the pathophysiology of preeclampsia; however, the causes 
and mechanisms are not clearly understood. Endothelium-derived endothelin-1 
(ET-1) is an extremely potent vasoactive agent, which is classically thought 
to be cleaved by endothelin converting enzyme (ECE) from its precursor, big 
endothelin (bigET). We have shown that matrix metalloproteinase-2 (MMP-
2), levels of which are increased in the plasma of women with preeclampsia, 
can also cleave bigET; however, the functional role of MMP-2 is unknown. 
We hypothesized that increased levels and/or activity of MMP-2 may lead to 
enhanced production of ET-1 and thus increase vasoconstriction.
Methods
An animal preeclampsia model, the reduced utero-placental perfusion pressure 
(RUPP), was produced by surgically placing clips on the abdominal aorta 
and ovarian arteries to reduce blood fl ow from day 14 of pregnancy. Sham 
surgeries were performed as controls. On day 20, the dam was euthanized and 
mesenteric arteries harvested for wire myography. Vessels were pre-treated with 
either GM6001 (MMP inhibitor, 30 µM) or phosphoramidon (ECE inhibitor, 
50 µM) for 30 minutes. Cumulative concentration-response curves to bigET 
(0.003 to 0.31 µM) in the presence or absence of inhibitors were constructed 
and analyzed.
Results
RUPP signifi cantly increased both maximal vasoconstriction and sensitivity 
to bigET vs. sham (ANOVA, p<0.0001). At low concentrations of bigET, that 
did not initiate responses in sham, vasoconstriction in RUPP could be inhibited 
by either phosphoramidon or GM6001 (p<0.001). In addition, both ECE and 
MMP were shown to be involved in further responses to bigET in RUPP and 
sham (p<0.05).
Discussion
In this model of preeclampsia, mesenteric arteries were shown to be signifi cantly 
more sensitive to bigET. This was likely due to increased levels of bigET being 
cleaved to ET-1 and further investigation of the mechanisms demonstrated 
that, although ECE is considered to be the main route of synthesis of ET-1, an 
inhibitor of MMP was also able to inhibit bigET responses. This suggests that 
the role of MMPs is as important as that of ECE in the generation of ET-1. 
The characterisation of increased activation of MMP and ECE enzymes in a 
preeclamptic model could allow for more targeted approaches to the treatment 
of preeclampsia.

O-047
Sex-Specifi c Basis of Severe Placental Dysfunction. Melissa Walker,1,2 
Brendan Fitzgerald,2,3 Sarah Keating,2,3 Rory Windrim,1,2 John Kingdom.1,2 
1Obstetrics and Gynecology, Mount Sinai Hospital, Toronto, ON, Canada; 
2Medicine, University of Toronto, Toronto, ON, Canada; 3Pathology and 
Laboratory Medicine, Mount Sinai Hospital, Toronto, ON, Canada.
Background: Pregnancies with male fetuses are more vulnerable to a range 
of perinatal complications, including the severe forms of pre-eclampsia and 
intrauterine growth restriction (IUGR) that cause perinatal death and severe 
disability. These complications are caused by combinations of developmental 
and acquired placental disease though the underlying pathologic basis for this 
sexual dimorphism is not understood.
Methods: With REB approval we studied singleton pregnancies delivering 
between 22+0-32+6 weeks’ from 2000-2010 with either: i) pure severe IUGR; 
ii) pure severe pre-eclampsia (ACOG defi nition); or iii) mixed disease, and 
detailed placental pathology following delivery. Maternal characteristics, 
pregnancy and delivery information, and gross and histologic placental 
pathology fi ndings were reviewed.
Results: 262 pregnancies met our inclusion criteria consisting of 76 pure IUGR, 
64 pure pre-eclampsia, and 122 mixed disease cases. Males almost exclusively 
demonstrated velamentous umbilical cord insertions which were most evident in 
the pure IUGR group (13.6% vs. 0%, p=0.039); they also showed an increased 
maternal immune response to invading trophoblast cells (chronic deciduitis; 
19.5% vs. 9.7%, p=0.048). Females by contrast had signifi cantly more placental 
infarcts (73.1% vs. 56.3%, p=0.0006).
Conclusions: Our data suggest that the excess vulnerability of male fetuses 
to perinatal complications attribuitable to “placental insuffi ciency” is caused 
by an excess of early developmental pathology (decidual bed infl ammation 
and assymmetric regression of chorion frondosum tissue producing eccentric 
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cords) in comparison with females that tend to merely develop villous infarcts. 
These data have implications for future sex-specifi c strategies to screen for, and 
prevent, these severely debilitating perinatal complications of pregnancy.

O-048
Classic Cardiovascular Risk Factors 2 ½ Years after Pregnancy 
Complicated by Hypertensive Disease at Term. Wietske Hermes,1 Arie 
Franx,2 Maria G van Pampus,3 Ben W Mol,4 Christianne J de Groot.5 1Obstet/
Gynecol, MC Haaglanden, The Hague, Netherlands; 2Obstet/Gyn, Sint 
Elisabeth Hospital, Tilburg, Netherlands; 3Obstet/Gyn, OLVG, Amsterdam, 
Netherlands; 4Obstet/Gyn, AMC, Amsterdam, Netherlands; 5Obstet/Gyn, 
VUMC, Amsterdam, Netherlands.
INTRODUCTION
Women with hypertensive disease in pregnancy are at increased risk of 
cardiovascular disease (CVD) later in life. However, CVD is preventable and 
often dependent on modifi able risk factors. Current evidence about these risk 
factors being predictive of CVD is limited to severe preeclampsia. In this study 
we determined modifi able risk factors for CVD in a selected group of women 
with a history of hypertensive disease in pregnancy at term.
METHODS 
Women with a history of preeclampsia (PE) or gestational hypertension (PIH) 
(cases) defi ned according to the ISSHP were included. These women were 
identifi ed from the HYPITAT study. Women with chronic hypertension were 
excluded. Controls were friends who had an uncomplicated pregnancy. At 2½ 
years after delivery blood pressure was measured and classic cardiovascular 
risk factors were determined after an overnight fast. Potential differences 
were compared in both groups using Chi square test or Mann Whitney U 
test. Hypertension was defi ned as a systolic blood pressure ≥140 mmHg or 
diastolic blood pressure ≥ 90 mmHg or antihypertensive medication use. Data 
are presented as means (+/- SD). P values < 0,05 were considered to indicate 
signifi cant difference.
RESULTS 
Follow- up period was 30 +/- 5 and 32 +/-13 months for cases and controls 
respectively.
classic cardiovascular risk factors
Characteristics Case (n=302) Control (n= 99)  
Diastolic blood pressure (mmHg) 83 (10) 72 (9)  
Systolic blood pressure (mmHg) 124 (13) 111 (10) *
BMI (kg/m2) 28 (5,5) 24 (4,5) *
Microalbumin (mg/L) 17,4 (58) 6,7 (7) *
Glucose (mmol/L) 4,9 (0,8) 4,7 (0,4)  
Insulin (mU/L) 6,2 (8) 4,2 (3) *
HbA1c (%) 5,4 (0,4) 5,3 (0,3)  
Total cholesterol (mmol/L) 4,8 (0,9) 4,6 (0,8)  
HDL cholesterol (mmol/L) 1,4 (0,3) 1,5 (0,3)  
Triglycerids (mmol/L) 1,03 (0,5) 0,86 (0,5)  
Hypertension n= 104 (34%) n= 2 (2%) *
*= signifi cant

CONCLUSION
Hypertensive disorders at term pregnancy are associated with hypertension and 
increased levels of microalbumin and insulin 2 ½ years after pregnancy. PE and 
PIH should be considered as a stress test for cardiovascular disease in later life 
and therefore secondary prevention is strongly recommended.

O-049
A Novel Multiplexed Mass Spectrometry Assay for the Validation of 
Protein Biomarkers in Preeclampsia. Richard T Blankley,1 Christal Fisher,1 
Gus Dekker,2 Robyn North,3 Philip N Baker,1,4 Jenny E Myers.1 1Maternal & 
Fetal Health Research Centre, University of Manchester, United Kingdom; 
2Department of Obstetrics & Gynaecology, University of Adelaide, Australia; 
3Maternal & Fetal Research Unit, Kings College London, United Kingdom; 
4Department of Obstetrics & Gynaecology, University of Alberta, Canada.
Background:
We have previously generated a list of candidate biomarkers for preeclampsia 
(PE) from discovery proteomics studies using 15, 22 and 26w gestation plasma 
samples from cases and normotensive controls. Proteins with signifi cant 
changes in abundance across replicate experiments were taken forward into 
validation studies. In order to corroborate the protein changes, we have 
developed a multiplexed relative quantifi cation assay. This intermediate 
validation step is a means to prioritise future efforts to evaluate the predictive 
performance of these proteins in PE.
Methods:
The mass spectrometry based assay is a novel adaptation of the conventional 
multiple reaction monitoring (MRM) method. Yeast enolase was spiked into 
plasma at 10ug/ml to facilitate relative quantifi cation. 22 & 26w samples from 

our previous cohort1 and 15w plasma samples from the international SCOPE 
consortium biobank (early onset PE (n=12), late onset PE (n=12) and controls 
(n=24)) were analysed.
Results:
MRM assays enabled the simultaneous relative quantifi cation of eight proteins 
(2 peptides per protein) with excellent technical reproducibility. The average 
CV for 5 enolase peptides across all samples was <5 %. Proteins with confi rmed 
changes in abundance at 15 weeks included clusterin (early onset vs controls, 
p<0.05, CV 5.4%) and pigmented epithelial-derived factor (late onset vs control 
p=0.05, CV 1.9%). Peptides specifi c to pregnancy specifi c glycoprotein(PSG)-9 
were upregulated at 22 and 26 weeks in PE samples (p<0.05, CV 5.5%), whereas 
peptides shared between PSGs were not different. Peptides representative of 
Apolipoprotein C2, C3 and E displayed wide biological variation between 
subjects; this is likely to preclude their value as predictive markers for PE.
Conclusions:
The MRM assay is highly customisable and allows the relative quantifi cation 
of up to 30 proteins at levels of ∼500ng/ml or higher from a single low volume 
plasma sample. Applying the assay to high quality pre-disease samples we have 
successfully been able to prioritise several candidate biomarkers to validate 
in larger sample cohorts.
1Myers et al. Hypertension. 2005;45:1-6.

O-050
Thromboxane Synthase Expression Is Increased and Its DNA Methylation 
Decreased in Systemic Vasculature of Women with Preeclampsia. Ahmad 
A Mousa, Kellie J Archer, Jerome F Strauss III, Scott W Walsh. OB-GYN, 
Virginia Commonweath University, Richmond, VA, USA.
DNA methylation is correlated with the level of gene expression. We analyzed 
27,578 CpG sites, which could be subject to DNA methylation, representing 
14,495 genes, in omental arteries of normal pregnant and preeclamptic women 
using the Illumina platform. We found 4,184 genes with a signifi cant difference 
in DNA methylation (P<0.05) when only 1,378 would be expected by chance 
alone. Of these, the gene for thromboxane synthase (TBXAS1) had the most 
signifi cant reduction in DNA methylation in preeclamptic vessels (P<0.0001). 
Based on this observation, we hypothesized that systemic vessel expression of 
TBXAS1 would be increased in preeclampsia. To test this hypothesis, omental 
fat was obtained at C-section from 5 normal pregnant and 5 preeclamptic women 
and immunostained for TBXAS1. We found that the percentage of vessels 
stained for TBXAS1 was signifi cantly greater for preeclamptic women than 
for normal pregnant women (94.5±2.3 vs 25.2±4.2% respectively, P < 0.0001). 
In preeclamptic vessels, staining was present in both endothelium and smooth 
muscle. Neutrophils, as well as other leukocytes, also stained for TBXAS1. 
The percentage of vessels with stained leukocytes adhered to the endothelium 
and/or infi ltrated into the vessel was signifi cantly greater for preeclamptic 
women than normal pregnant women (79.6±4.4 vs 11.5± 2.3% respectively, 
P < 0.0001). Intensity of vessel staining evaluated with visual scoring was 
markedly higher for preeclamptic women than for normal pregnant women 
(3±0.1 vs 0.5±0.1, respectively, 4=intense staining, 0=no staining, P < 0.0001). 
Optical density of staining was also much greater for preeclamptic women 
(88±6 vs 19.5±2.4, P <0.0001). We conclude that preeclampsia is associated 
with up-regulation of TBXSA1 expression in maternal systemic vessels, which 
may, in part, be due to reduced promoter methylation. We speculate that the 
increased TBXAS1 expression contributes to hypertension and coagulation 
defects in preeclampsia.
NIH HL069851, P60MD002256

O-051
Vitamin D-Associated Polymorphisms and Hypertensive Complications 
of Pregnancy. Alison M Stuebe,1 Alison Wise,2 Kim Boggess,1 Amy H 
Herring,2 Anna-Maria Siega-Riz.3 1Maternal Fetal Medicine, University of 
North Carolina School of Medicine, Chapel Hill, NC; 2Biostatistics, Gillings 
School of Global Public Health, Chapel Hill, NC; 3Epidemiology and Nutrition, 
Gillings School of Global Public Health, Chapel Hill, NC.
Background: Vitamin D defi ciency has been associated with hypertensive 
complications of pregnancy. Recent work has identifi ed single nucleotide 
polymorphisms (SNPs) associated with circulating 17-OH-Vitamin D levels.
Objective: To measure the association between maternal Vitamin D-associated 
SNPs and hypertensive complications of pregnancy.
Methods: We measured the effect of Vitamin D-associated genetic variants 
in the Pregnancy, Infection and Nutrition Study cohort, 1998-2005. We 
genotyped 1081 participants for 3 SNPs associated with Vitamin D levels in 
genome-wide association studies and for 37 ancestry-informative markers. 
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We used multinomial logistic regression to measure the association between 
Vitamin D-associated SNP carriage and gestational hypertension (gHTN) or 
preeclampsia, adjusting for maternal age, season of conception and probability 
of YRI ancestry. Self-identifi ed Caucasian and African-American women were 
analyzed separately. P values < 0.05 were considered statistically signifi cant.
Results: In our study population, 229 women (21.2%) developed gestational 
hypertension and 48 women (4.4%) developed preeclampsia. Among Caucasian 
women, we found an inverse association between CYP2R1 risk allele carriage 
and gHTN (OR per risk alelle 0.75, 95% CI 0.57-0.97). Among African-
American women, we found a direct association between CYP2R1 risk allele 
carriage and preeclampsia (OR 3.59 per risk allele, 95% CI 1.18-10.91), 
adjusting for YRI ancestry.
OR (95% CI) of gHTN or preeclampsia, per Vitamin D risk allele, among Caucasian 
and African-American women
 Caucasian (N=742) African American (N=339)
SNP gHTN Preeclampsia gHTN Preeclampsia
GC r2282679 0.95 (0.71-1.27) 0.59 (0.29-1.21) 0.86 (0.42-1.77) 1.02 (0.34-3.05)
DHCR7 
rs7944926 1.15 (0.82-1.60) 1.33 (0.56-3.17) 0.67 (0.39-1.15) 0.91 (0.37-2.25)
CYP2R1 
rs10741657 0.75 (0.57-0.97) 0.87 (0.49-1.52) 1.14 (0.67-1.94) 3.59 (1.18 -10.91)

Conclusions: In a cohort study of 1081 women, we found evidence of an 
association between Vitamin D-associated genetic polymorphisms and 
hypertensive complications of pregnancy, although effects differed by maternal 
race.

O-052
MRI Quantifi cation of Brain Water Diffusion in Nonpregnant, Pregnant, 
and Postpartum Women. Odul Amburgey,1 Christopher Fillippi,2 Adrienne 
Schonberg,1 Gary Badger,4 Marilyn Cipolla,3 Ira Bernstein.1 1Ob/Gyn & Reprod 
Science, UVM; 2Radiology, UVM; 3Neurology, UVM; 4Med Biostats, UVM, 
Burlington, VT.
Pregnancy and its increase in cardiac output poses a unique challenge to 
maternal cerebral vascular adaptation. Our prior animal studies have shown 
that pregnancy predisposes the cerebral cortex to the formation of edema in the 
face of hypertension. The objective of the current study was to quantify cerebral 
water characteristics comparing women in the third trimester of uncomplicated 
pregnancy (P) with nulligravid (N) and post-partum (PP) women estimating 
mean water diffusivity within distinct regions of the brain employing high-
resolution MRI. METHODS Fourteen women (P=5, N=5, PP=4) without 
signifi cant medical illnesses or medication exposure were examined by MRI 
where diffusion weighted images were acquired. A diffusion-tensor pulse 
sequence was employed to measure water diffusion in any arbitrary direction. 
Diffusivity was calculated for independent brain regions. Data is presented as 
mean±sd. RESULTS Subjects demonstrated no signifi cant difference in age 
and had normal BMI ((P=22.4±4.7, N=21.3±1.2, PP=25.1±0.9 kg/m2), and 
blood pressure (MAP: P=89.1±3.6, N=83.7±6.2, PP=81.8±13 mmHg ). P had 
a mean gestation age of 34.9±4.9 weeks. PP were examined at 39±21 weeks 
after delivery. We observed signifi cant differences in mean diffusivity across 
inspected brain regions which are outlined below.
Mean Diffusivity by MRI

Subjects
Post Limb 
Internal 
Capsule

Post Frontal 
Subcortical 
White

Post Temp 
Subcortical 
White

Parietal 
Subcortical 
White

Occipital 
Subcortical 
White

Non-Pregnant 0.71±.04 0.71±.04 0.73±.05 A 0.74±.03 A 0.75±.05 A
Pregnant 0.71±.04 0.71±.05 0.77±.04 B 0.79±.05 B 0.81±.06 B
Postpartum 0.70±.06 0.69±.04 0.78±.04 B 0.75±.04 A 0.75±.04 A
Different letters designate differences within brain region between groups P<0.05

CONCLUSIONS Pregnant women demonstrate signifi cant differences in 
mean diffusivity across the brain, particularly in the posterior and parietal 
cortical regions, some of which persist postpartum. This measurement can 
refl ect increases in extracellular water, intracellular water and/or the movement 
of water across membranes and may contribute to an increased likelihood of 
cerebral edema formation when hypertension complicates pregnancy.

O-053
Maternal Cytotoxic T-Cell Responses to Fetal Antigens Develop during 
Human Pregnancy and Exhibit Functional Capacity In Vitro. David 
Lissauer,1 Oliver Goodyear,2 Paul AH Moss,2 Mark D Kilby.1 1School of Clinical 
and Experimental Medicine, University of Birmingham; 2School of Cancer 
Sciences, University of Birmingham, Birmingham, United Kingdom.
Introduction. During pregnancy there is the transplacental ‘traffi c’ of fetal 
cells into the maternal circulation. Fetal cells can persist and establish ‘fetal 
microchimerism’ and this is suggested to have important effects on maternal 
health. Exposure to fetal cells or antigen could potentially provoke a maternal 

cellular immune response. Transgenic murine models have shown that during 
pregnancy cytotoxic T cells specifi c for fetal antigen are deleted or rendered 
anergic.
Objective. To investigate if a maternal cellular immune response to fetal (HY) 
antigens may be detected during human pregnancy and if fetal specifi c T cells 
isolated prenatally differed compared to those isolated in the puerperium.
Methods. Pregnant women without any medical complications (n=90) and 
non pregnant multiparous women (n=65) were investigated. These pregnant 
women were studied longitudinally prenatally and within the puerperium at 
6 time points. Mothers of the appropriate HLA type (A*0201 and B*0702) 
were studied for fetal specifi c responses. We used technology of HLA-peptide 
‘dextramers’ to detect fetal (HY) specifi c T cells; both directly ‘ex-vivo’ with 
the phenotype of fetal specifi c cells examined by 9 colour fl ow cytometry 
and following expansion in short term culture. Fetal specifi c T cells were 
also cloned by limiting dilution and functional assessment of these clones 
was performed.
Results. Maternal cytotoxic T-cell responses against HY antigen were detected 
in 51% of multiparous women (14/27), even decades after pregnancy. Such 
responses were also detected prenatally in 54% (18/33) of women. T cell clones 
specifi c for fetal cells were isolated from maternal blood during pregnancy and 
in the puerperium (n=16). Fetal specifi c clones are cytotoxic (>50% killing 
at a 1:1 ratio) and release IFN-γ (mean 1600pg/ml IFN-γ) in response to fetal 
antigen, with no difference in function between clones isolated prenatally or 
after pregnancy.
Conclusion. Maternal cellular immune responses to fetal minor-
histocompatibility antigens presented in the context of MHC class I can 
be detected during and after human pregnancy. T cell clones isolated 
during pregnancy retain functional activity. These fi ndings have potentially 
important implications for disorders of pregnancy and tumor immunology 
and transplantation.
Funded: WOW, UK.

O-054
Pravastatin Does Not Prevent Antiphospholipid Antibody-Mediated 
Modulation of Human First Trimester Trophoblast IL-8 Production 
and Migration. Ebele A Odiari,1 Melissa J Mulla,1 Jan J Brosens,2 Larry W 
Chamley,3 Michael J Paidas,1 Vikki M Abrahams.1 1Department of Obstetrics, 
Gynecology & Reproductive Sciences, Yale University, New Haven, USA; 
2Institute of Reproductive & Developmental Biology, Imperial College London, 
London, United Kingdom; 3Department of Obstetrics & Gynecology, University 
of Auckland, Auckland, New Zealand.
Objective: Recurrent pregnancy loss and late pregnancy complications, such as 
preeclampsia and preterm labor, are frequent in women with antiphospholipid 
syndrome (APS). Antiphospholipid antibodies (aPL) directly target the placenta 
by binding beta2-glycoprotein I (β2GPI) expressed by the trophoblast. We 
recently demonstrated that anti-β2GPI Abs directly induce an infl ammatory 
cytokine response in fi rst trimester trophoblast, while at the same time limiting 
their migration. While statins have been shown to prevent aPL-mediated fetal 
loss in mice, in vitro human studies suggest that statins may compromise fi rst 
trimester trophoblast function and viability. The objective of this study was 
to determine the effects of Pravastatin on the aPL modulation of trophoblast 
function.
Methods: The fi rst trimester trophoblast cell line, HTR8, was incubated 
with or without the mouse anti-human β2GPI mAb, IIC5 (20µg/ml), in the 
presence and absence of Pravastatin (0.5 - 5µg/ml). After 48 and 72 hours: 
cell viability was determined using the celltiter assay; IL-8 secretion was 
measured by ELISA; and trophoblast migration was evaluated using a two-
chamber migration assay.
Results: Following a 72 hour incubation, Pravastatin alone at the highest 
dose tested (5µg/ml), signifi cantly inhibited trophoblast cell viability by 24% 
(p<0.05), while the lower concentrations had no effect on cell viability. As 
previously reported, treatment of trophoblast with IIC5 upregulated trophoblast 
IL-8 secretion and reduced trophoblast migration (p<0.05). The presence 
of Pravastatin at either 0.5 or 2.5µg/ml had no effect on the IIC5-mediated 
inhibition of trophoblast migration. However, the presence of Pravastatin at 
both doses signifi cantly augmented the IIC5-induced upregulation of IL-8 
secretion by 2.1-fold for the 0.5µg/ml dose and by 2.3-fold for the 2.5µg/ml 
dose (p<0.01).
Conclusion: These fi ndings demonstrate that Pravastatin does not prevent the 
effects of anti-β2GPI Abs on fi rst trimester trophoblast cell migration, and may 
exacerbate the aPL-induced trophoblast infl ammatory response.
This work was funded by the American Heart Association
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O-055
The Cables1 Gene Is a Key Regulator of Oogonial Stem Cell (OSC) 
Mitotic Activity in Adult Mouse Ovaries. Yvonne AR White, Dori C Woods, 
Lankai Guo, Bo R Rueda, Jonathan L Tilly. Vincent Center for Reproductive 
Biology, Massachusetts General Hospital/Harvard Medical School, Boston, 
MA, USA.
Background: Although the existence of OSC and the potential for oogenesis 
in adult mouse ovaries [Nature 2004 428:145] have been debated, isolation of 
mitotically-active germ cells from adult mouse ovaries that yield fertilization-
competent eggs [Nat Cell Biol 2009 11:631] has substantiated that OSC exist. 
However, the signals that control OSC activity in vivo are unknown. Knockout 
(KO) of the Cables1 gene in mice leads to increased primordial follicle numbers 
during adulthood [Cell Cycle 2007 6:2678], suggesting that Cables1 may 
repress OSC activity.
Objectives: To validate the OSC isolation protocol recently described [Nat 
Cell Biol 2009 11:631] and test if Cables1 defi ciency alters OSC numbers in 
adult ovaries.
Methods: Wild type (WT) and Cables1 KO mice at 3 months of age were 
used. Yield of OSC per ovary was assessed by FACS using an antibody against 
the germ cell marker VASA [Nat Cell Biol 2009 11:631] or antibodies against 
both VASA and the primordial germ cell marker SSEA1. Identity of cells was 
confi rmed by live-cell staining for VASA and SSEA1, germline gene expression 
analysis, colony formation morphology and spontaneous oocyte formation 
during culture. To assess proliferative potential, equal starting numbers of 
OSC from WT and KO ovaries were propagated for 3 weeks and cell counts 
were performed.
Results: Less than one-fifth of VASA-positive (VASA+) cells isolated 
from dispersed WT ovaries by FACS (1.1%) also expressed SSEA1 (0.2%), 
suggesting that the VASA+ cell fraction consists of both OSC (SSEA1+/
VASA+) and differentiating OSC progeny (VASA+ only). Approximately 
5.8-fold more VASA+ cells were obtained per ovary from Cables1 KO versus 
WT mice, and once plated in culture Cables1 KO germ cells proliferated at 
a rate 2-fold greater than WT cells. Irrespective of genotype, isolated cells 
established in culture expressed markers consistent with early germ cells and 
spontaneously formed immature oocytes in vitro.
Conclusions: The VASA-antibody-based OSC isolation protocol reported 
recently [Nat Cell Biol 2009 11:631] can be improved by use of SSEA1 as a 
second marker for OSC enrichment. Our fi ndings also indicate that the increased 
numbers of primordial follicles in adult Cables1 KO mice [Cell Cycle 2007 
6:2678] results from increased numbers of OSC available to support oogenesis 
(supported by NIH R37-AG012279).

O-056
Identifi cation of the De Novo DNA Methyltransferase, DNMT3A2, as a 
Novel Regulator of Germ Cell Development. Shawn L Chavez, Renee A 
Reijo Pera. Center for Human Embryonic Stem Cell Research and Education; 
Institute for Stem Cell Biology and Regenerative Medicine; Department of Ob/
Gyn, Stanford University, Palo Alto, CA.
Introduction: The methylation of DNA is mediated by a family of DNA 
methylransferases (DNMTs), which play a role in the establishment and/or 
maintenance of DNA methylation patterns. Previously, it was shown that the 
targeted disruption of both active isoforms of the de novo methyltransferase, 
Dnmt3a, in germ cells by conditional mouse knockout technology resulted in 
aberrant gametogenesis. The aim of this study was to evaluate the expression 
and function of DNMT3A in human fetal gonads and human embryonic stem 
cell (hESC)-derived germ cell differentiation. In addition, the role of Dnmt3a 
in mouse primordial germ cells (mPGCs) isolated from fetal gonads throughout 
development and in mouse embryonic germ (mEG) cells, the pluripotent cells 
that PGCs form in vitro, was also investigated.
Methods: Normal human fetal ovary and testes (14-24 weeks) were obtained. 
Two hESC lines, H9 (XX) and HSF1 (XY), were used in the study. E11.5-19.5 
mPGCs were isolated from fetal gonads by Fluorescent Activated Cell Sorting 
(FACS) using the germ cell specifi c OCT4∆PE reporter. Following FACS, 
OCT∆PE:GFP positive germ cells were plated to obtain E8.5-12.5 mEGs. 
The expression of DNMT3A and germ cell specifi c genes was analyzed at 
the mRNA level by microfl uidic Quantitative-PCR and at the protein level 
by Western Blot.
Results: Of the DNMT3A isoforms, DNMT3A2 was the predominant isoform 
detected in human fetal gonads. DNMT3A2 expression peaked between day 7 
and 14 of differentiation in hESCs with a concomitant increase in the expression 
of the germ cell specifi c gene, VASA. Mouse Dnmt3a2 was most highly 
expressed in E14.5 female PGCs, correlating with increased expression of the 
germ cell markers, DazL, Mvh and Stella and in E16.5-19.5 male PGCs during 

de novo methylation. E8.5 and E10.5 male/female mEGs also expressed high 
levels of Dnmt3a2 and the knockdown of Dnmt3a2 expression in E8.5 mEGs 
using a Morpholino resulted in a decrease in the expression of both Mvh and 
the meiosis associated protein, Scp1.
Conclusions: Besides mediating DNA methylation, our fi ndings presented here 
suggest that DNMT3A2 also plays a signifi cant role in germ cell development. 
This work will enhance our understanding of the genetic requirements for 
normal human germ cell differentiation and may provide new therapeutic 
approaches for the diagnosis and treatment of infertility.

O-057
A Postmeiotic and Paternal-Effect Function of UB2EB To Preserve Genome 
Integrity in Sperm and during Early Embryonic Development. Sam 
Schoenmakers,1,2 Evelyne Wassenaar,2 Joop SE Laven,2 J Anton Grootegoed,1 
Willy M Baarends.1 1Reproduction and Development, Erasmus University 
Medical Center; 2Obstetrics and Gynaecology, Erasmus University Medical 
Center.
Ube2b knockout mice show male-limited infertility due to impaired 
spermatogenesis, associated with low sperm counts and defective sperm head 
morphology. The ubiquitin-conjugating enzyme UBE2B plays multiple roles 
in DNA repair and is involved in regulation of chromatin structure. Herein, 
we have investigated the role of UBE2B in the control of normal chromatin 
structure during spermatogenesis.
We generated transgenic mice expressing UBE2B fused to a hemagglutinin 
tag (HA) in spermatocytes and spermatids, on the Ube2b knockout genetic 
background (Ube2b-HA/Ube2b-/- / mice). In these mice, spermatogenesis has 
qualitatively and quantitatively improved compared to the Ube2b knockout, 
although the males are still infertile. Analysis of sperm DNA integrity indicated 
that sperm from Ube2b -/- mice showed increased DNA damage as compared 
to wild type and Ube2b-HA/Ube2b-/- sperm, indicating accumulation of DNA 
damage during spermatogenesis in Ube2b -/- mice.
We compared the outcome of intracytoplasmic injection of Ube2b-/- or 
Ube2b-HA/Ube2b-/- sperm into wild type oocytes (ICSI). After ICSI with 
Ube2b knockout sperm, the paternal pronucleus was fragmented and heavily 
loaded with the DNA double-strand break-marker γH2AX. In contrast, ICSI 
with Ube2b-HA/Ube2b-/- sperm resulted in the formation of a normal paternal 
pronucleus. However, in vitro embryonic development was associated with 
progressive accumulation of nuclei with DNA fragmentation, and the embryos 
blocked before hatching.
To pinpoint the origin of the DNA damage during spermatogenesis in Ube2b 
knockout mice, we selected the earliest haploid germ cells and performed 
round spermatid injection (ROSI). ROSI with nuclei of Ube2b-/- spermatids 
generated zygotes with an unfragmented paternal pronucleus and further in 
vivo embryonic development was successful and indistinguishable from results 
obtained from ROSI with wild type spermatids.
These data indicate that UBE2B is required in developing spermatids to protect 
the genome from damage in sperm, and has a paternal-effect function to ensure 
maintenance of genome integrity during early embryonic development.

O-058
The mRNA-Binding Protein ZFP36 Is Up-Regulated by ß-Adrenergic 
Stimulation and Represses IL-6 Production in 3T3-L1 Adipocytes: 
Implications for Obesity and Reproduction. Betsy S Murray,1 Pavna K 
Brahma,1 Huanchun Zhang,1 Emre Seli,2 Caleb B Kallen.1 1Gynecology and 
Obstetrics, Emory University School of Medicine, Atlanta, GA, USA; 2Obstetrics 
and Gynecology, Yale University, New Haven, CT, USA.
Background: Obesity produces an infl ammatory state associated with adverse 
health and reproductive outcomes. Fat-derived cytokines are chronically 
elevated in obesity and contribute to the development of atherosclerosis and 
diabetes. It remains unknown whether cytokines in obese women contribute 
to their elevated risk of adverse reproductive outcomes. Adipocyte-derived 
products exert endocrine effects on target tissues and might be expected to 
infl uence reproduction by affecting ovarian, endometrial, and/or placental 
functions. ZFP36 is an mRNA-binding protein that regulates cytokine gene 
expression by targeting cytokine transcripts for degradation. Regulators 
of ZFP36 expression in adipocytes and the mRNA targets of ZFP36 are 
unknown.
Hypothesis: ZFP36 represses cytokine expression in adipocytes and might be 
exploited to reduce systemic infl ammation in obese women.
Methods: Using 3T3-L1 adipocytes in culture, we tested several immune 
modulators for the ability to modulate ZFP36 expression in adipocytes. We 
also tested the effects of ZFP36 over-expression and ZFP36 knockdown on 
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adipocyte secretion of a potent cytokine, Interleukin-6 (IL-6).
Results: Macrophage-derived infl ammatory stimuli enhanced endogenous 
ZFP36 protein expression in 3T3-L1 adipocytes. Further, the ß-adrenergic 
receptor agonist isoproterenol and the glucocorticoid dexamethasone (DEX) 
each enhanced ZFP36 expression in adipocytes, the former most likely via 
a cAMP-dependent pathway. By contrast, ZFP36 protein expression in the 
macrophage cell line RAW264.7 was not enhanced by exposure to DEX 
but was stimulated by retinoic acid. ZFP36 markedly inhibited IL-6 protein 
secretion from adipocytes.

Conclusion: Our data reveal new and cell type-specifi c modulators of ZFP36 
expression in adipocytes. We show that ZFP36 is a potent repressor of 
adipocyte-derived IL-6. Future studies will test whether ZFP36 might reduce 
infl ammation stemming from obesity.

O-059
The Murine Amniotic Fluid Macrophage Displays Properties of Alternative 
and Classical Activation near Term: Selective Suppression by Progesterone/
PR of Classical Activation Markers. Alina P Montalbano, Carole R 
Mendelson. Biochemistry and Obstetrics-Gynecology, UT Southwestern 
Medical Center, Dallas, TX, USA.
Term and preterm labor are associated with an inflammatory response, 
exemplifi ed by increased levels of proinfl ammatory cytokines in amniotic fl uid 
(AF), infi ltration of myometrium, cervix, and fetal membranes by neutrophils 
and macrophages (Mϕ) with activation of nuclear factor κB (NF-κB) and other 
proinfl ammatory transcription factors. We previously obtained evidence that 
the fetus provides an important signal for initiation of labor near term through 
developmental induction of SP-A expression by the fetal lung and its secretion 
into AF, where it activates Mϕ, triggering their migration into the uterus. We 
propose that interactions of Mϕ surface receptors with SP-A at term, or bacterial 
lipopolysaccharide, at preterm, initiate changes in Mϕ phenotypic properties, 
resulting in the enhanced expression of genes involved in their activation 
and chemotaxis to the uterus. The objectives of this study are: (1) to analyze 
the phenotypic changes of mouse AF Mϕ associated with the developmental 
induction of SP-A synthesis and secretion by the fetal lung into AF, and (2) 
to determine whether progesterone (P4) induced delay in labor can inhibit 
AF Mϕ activation status. Using fl ow cytometric analysis we observed that 
the density of AF Mϕ greatly increased in AF between 15.5 and 18.5 dpc (19 
dpc = term). Additionally, a signifi cant gestational increase in the cell-surface 
expression of Toll-like receptors 2 and TLR4/MD2, putative receptors for 
SP-A, was also noted. Microarray and Superarray RT-qPCR-based analysis of 
15.5, 17.5 and 18.5 dpc WT AF Mϕ demonstrated enhanced expression of gene 
markers associated with alternative (M2/antiinfl ammatory) and classical (M1/
proinfl ammatory) activation, suggested by parallel expression of arginase 1, 
FIZZ1, YM1/2, and IL-1β, IL-6, and TNFα. Importantly, AF Mϕ isolated from 
P4-injected mice manifested suppressed expression of M1 markers compared to 
controls. Together, these data suggest that as term approaches, and SP-A protein 
levels in AF increase, AF Mϕ express a mixture of M1/M2 associated genes 
that may enable them to modulate both pro- and antiinfl ammatory functions 
simultaneously. Moreover, these data suggest that maternal P4 can suppress 
AF Mϕ activation and, in this manner, may contribute to the modulation of 
a fetal signal leading to labor. Supported by NIH PO1-HD011149 and MOD 
grant #21-FY07-601.

O-060
Notch1 (N1) Signalling Regulates Sprouting Angiogenesis (SA) in Corpora 
Lutea (CL) through Tip Cells (TC) and Stalk Cells (SC). Carmen García,2 
Raúl Gómez,2 Jan Kitajewski,1 Sawber Carrie,1 Antonio Pellicer,2 Ralph 
Zimmermann.1 1Department of Obstetrics and Gynecology, Division of 
Reproductive Endocrinology and Infertility, Columbia University, New York, 
NY, USA; 2Department of Pediatrics, Obstetrics and Gynecology, Fundación 
IVI, Fundación Investigación Hospital Clínico de Valencia/INCLIVA, Valencia, 
Spain.
In the newborn mouse retina, an initial vasculature naïve structure, the N1 
pathway fi nely tunes VEGF/VEGFR2 dependent SA. Retinal angiogenesis 
requires formation of vascular sprouts consisting of a leading TC arrying 
Dll4 followed by SC expressing N1. Activation of N1 by Dll4 decreases TC 
VEGFR-2 expression preventing dissorganized growth. We hypothesized that 
SA into asculature naïve follicular cavity during CL formation mimics SA in 
the retina with N1 regulating the directional proliferation of newly forming 
CL Blood vessels (BV) by inducing the TC/SC phenotype.
Two sets of experiments were performed to validate the role of Dll-4/N1 in 
regulating VEGF driven, gonadotropin (GT)-dependent CL SA: (1) Prepubertal 
mice heterozygous for a null allele of N1 (N1+/-) (N=6) and their age-matched 
wild type sisters (N=6) were given PMSG 20 IU + hCG 20 IU 48 hrs later to 
induce CL SA. (2) A 10µg/g animal dose of Dll4 blocking antibody (Dll4-ab) or 
nonspecifi c IgG wasiven 3 hrs after hCG to age matched wild type prepubertal 
mice (n=8) stimulated with GT as in set 1.
Mice were sacrifi ced 24 hrs after hCG. Ovaries were immunostained against 
PECAM (BV marker) and CL BV density was calculated with Imagepro 
software. The TC/SC phenotype was determined by Dll4/VEGFR-2 /PECAM 
immunostaining.
In control animals, CL BV mimicked a T/S EC phenotype with Dll4 localized 
to the TC, leading EC proliferation, but absent from SC positive for VEGFR-2. 
In N1+/- and Dll4 ab mice, all PECAM+ cells co-expressed Dll4 suggesting 
the T/S phenotype had been lost. Lack of the T/S phenotype was accompanied 
by disorganized BV and hyerproliferation with an increase in CL BV density 
by 177% (p<0.01) and 156% (p<0.01) in N1+/- and in Dll-4 ab mice vs 
controls.
Physiologic VEGF/VEGFR-2 dependent CL SA requires EC specifi cation into 
TCs (PECAM+,Dll4+) and SCs (PECAM+,VEGFR-2+, Dll4-) respectively. 
Reduction of N1 signaling in CL of N1+/- and Dll-4 ab mice results in GT-
dependent chaotic EC hyperproliferation with loss of the TC (Dll4+)/ SC (Dll4-) 
phenotype. We conclude Dll4 signaling through N1 involves T/S specifi cation, 
which coordinates CL SA by dosing VEGFR-2 expression.

F-001
Selection of Suitable Endogenous Reference Genes for Relative Gene 
Expression Studies in Human Spermatozoa Using Quantitative Real-
Time PCR. Akwasi A Amoako,1 Timothy H Marczylo,1 Emma L Marczylo,2 
Alpha K Gebeh,1 Jonathon M Willets,1 Amanda Derry,3 Janine Elson,3 Justin 
C Konje.1 1Endocannabinoid Research Group, Reproductive Science Section, 
Cancer Studies & Molecular Medicine, Univesity of Leicester, Leicester, United 
Kingdom; 2MRC Toxicology Unit, University of Leicester, Leicester, United 
Kingdom; 3Assisted Conception Unit, University Hospitals of Leicester NHS 
Trust, Leicester, United Kingdom.
Objective
Quantitative real-time PCR (qRT-PCR) is increasingly being employed to study 
the gene expression profi le of normal and abnormal human spermatozoa, but 
accurate and reliable analysis of gene expression requires normalization of data 
against an endogenous control. ACTB, GAPDH are the two most commonly 
used reference genes for normalization of relative gene expression studies in 
human spermatozoa although several studies have shown considerable variation 
in the expression of these genes under different physiological and pathological 
conditions and under different experimental conditions which limit their use 
for normalization. This study was undertaken to select suitable endogenous 
control genes for gene expression studies in human spermatozoa.
Materials and Methods
In order to select appropriate reference genes for accurate normalization 
of experimental variations in qRT PCR results, a panel of twelve 
housekeeping genes (ACTB, GAPDH, UBC, B2M, YWHAZ, SF3A1, 18S 
rRNA, CYC1, EIF4A2, SDHA, TOP1, ATP5B) were tested to identify the 
most suitable reference genes for gene expression studies in 16 patients 
with normozoospermia (n=4), asthenozoospermia (n=4), teratozoospermia 
(n=4) and oligoasthenoteratozoospermia (n=4). Data were analysed using the 
geNorm software.
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Results
Using this simple strategy, two genes, B2M and TOP1 were found to be the 
optimal and most appropriate reference genes for normalizing data in relative 
gene expression studies in normal and abnormal human spermatozoa followed 
by (from most stable to least stable): ACTB, CYC1, 18S rRNA, UBC, SF3A1, 
YWHAZ, EIF4A2, SDHA, and ATP5B, whilst the commonly used GAPDH 
emerged as the least stable reference gene.
Conclusion
We recommend that arbitrary use of reference genes should be avoided and 
validation of reference gene stability should be undertaken prior to every study. 
B2M and TOP1 gene expression should be used to normalize qRT-PCR data 
when studying human spermatozoa.

F-002
Seminal Plasma Levels of N-Acylethanolamides Are Decreased in Men 
with Asthenozoospermia and Oligoasthenozoospermia Compared with 
Those with Normozoospermia. Akwasi A Amoako,1 Timothy H Marczylo,1 
Patricia MW Lam,1 Jonathon M Willetts,1 Amanda Derry,2 Janine Elson,2 Justin 
C Konje.1 1Endocannabinoid Research Group, CSMM, University of Leicester, 
Leicester, United Kingdom; 2Assisted Conception Unit, University Hospitals 
of Leicester NHS Trust, Leicester, United Kingdom.
Objective
N-Acylethanolamides(NAEs) such as anandamide (AEA), Palmitoylethanolamide 
(PEA) and oloeylethanolamide (OEA) are an important group of bioactive lipid 
signalling molecules widely distributed in the body. AEA is the most extensively 
studied and is known to activate cannabinoid and vanilloid receptors. AEA is 
purported to be co-synthesized with PEA and OEA, signifi cant levels of which 
have been detected ]in human seminal plasma. Whilst AEA has been shown in 
the last decade to play a signifi cant role in regulating sperm survival, motility, 
capacitation and acrosome reaction, recent studies suggest that OEA and PEA 
may protect sperm functions through activation of non-cannabinoid receptors 
such as GPR55, GPR119, PPARα and PPARy. The aim of this study was to 
determine the relationship between seminal plasma levels of NAEs and sperm 
quality and to explore the possibility of seminal plasma levels of NAEs as 
diagnostic markers for normal and abnormal sperm function.
Method
Seminal Fluid was obtained from 90 human donors with normal and abnormal 
semen parameters after 2-5 days of sexual abstinence. They were divided into 
5 pathological groups based on the WHO criteria. AEA, OEA and PEA were 
extracted by a solid-phase method and quantifi ed by UHPLC-ESI-MS/MS 
utilizing an isotope dilution method and selective ion monitoring.
Results
The (mean±SEM) seminal plasma concentrations AEA, PEA and OEA as 
shown in the table below, were signifi cantly higher in normozoospermic men 
compared to those with asthenozoospermia (P=0.002; P=0.003 and P=0.01), 
and oligoasthenoteratozoospermia (P=0.001; P<0.0001 and P=0.0005).
Mean±SEM seminal plasma concentrations of NAEs in men with normal and 
abnormal semen analysis
 Normo Astheno Terato azoo OAT
AEA(nM) 0.20±0.03 0.07±0.01 0.11±0.02 0.06±0.01 0.08±0.01
PEA(nM) 15.32±2.5 5.07±0.9 13.61±3.6 8.60±3.8 5.27±0.9
OEA(nM) 1.75±0.25 0.67±0.09 1.50±0.60 0.29±0.03 0.61±0.07
Conclusion
Higher levels of NAEs may be necessary for the preservation of normal sperm 
functions.

F-003
Expression of P-450 Aromatase, Estrogen Receptor α and β and α-Inhibin 
in the Fetal Baboon Testis after Estrogen Suppression during the Second 
Half of Gestation. Thomas W Bonagura,1 Hui Zhou,1 Jeffery S Babischkin,1 
Gerald J Pepe,2 Eugene D Albrecht.1 1Departments of Obstetrics, Gynecology 
and Reproductive Sciences and Physiology, University of Maryland School of 
Medicine, Baltimore, MD; 2Department of Physiological Sciences, Eastern 
Virginia Medical School, Norfolk, VA.
Expression of the molecules that modulate the synthesis and action of estrogen 
in, or refl ect function of, Sertoli cells was determined in the fetal testis of 
baboons in which estrogen levels were suppressed in the second half of gestation 
to determine whether this may account for the previously reported alteration 
in fetal testis germ cell development. P-450 aromatase, estrogen receptor (ER) 
β, and α-inhibin protein assessed by immunocytochemistry was abundantly 
expressed in Sertoli cells of the fetal baboon testis, but unaltered in baboons in 
which estrogen levels were suppressed by letrozole administration. Moreover, 
P-450 aromatase and ERα and β mRNA levels, assessed by real-time RT-PCR, 

were similar in germ/Sertoli cells and interstitial cells isolated from the fetal 
testis of untreated and letrozole-treated baboons. These results indicate that 
expression of the proteins that modulate the formation and action of estrogen 
in, and function of, Sertoli cells is not responsible for the changes in germ cell 
development in the fetal testis of estrogen-deprived baboons.

F-004
Comparison of Single and Double Isolate® Gradients for Sperm Separation 
Techniques and Impact on Resulting Sperm Parameters. Josh C Skorupski,1 
Lisa Gerisch,1 Gary D Smith,1,2,3,4 Jason E Swain.1,4 1Obstetrics and Gynecology, 
University of Michigan, Ann Arbor, MI, USA; 2Urology, University of Michigan, 
Ann Arbor, MI, USA; 3Physiology, University of Michigan, Ann Arbor, MI, 
USA; 4Reproductive Sciences Program, University of Michigan, Ann Arbor, 
MI, USA.
Objective: Evaluate sperm separation techniques to optimize sperm isolation 
for use in ART.
Design: Prospective analysis.
Material and Methods: 78 semen samples were obtained by masturbation 
from adult males undergoing routine diagnostic semen analysis. Semen analysis 
was performed using WHO 3rd ed. guidelines and Kruger strict morphology. 
All samples were ≥2.0ml in volume, ≥20•106 sperm/ml, and ≥40% motility. 
Raw samples were split between two processing methods: overlaying 1mL 
of semen on either 1ml of single 90% Isolate® gradient, or 1mL of 45/90% 
Isolate® gradient. Sperm pellet isolation of 20 samples processed using a single 
90% Isolate® gradient were compared using two techniques (siphoning off 
the supernatant versus bubbling down through the supernatant to withdraw 
the pellet). Samples were spun at 300g for 20min and the pellet washed 
in modifi ed HTF at 300g for 6min prior to fi nal analysis. Evaluation of % 
motility, forward progression, total motile sperm concentration, % total sperm 
recovery, % total motile sperm recovery, and morphology were compared 
post-processing. ANOVA with Bonferroni post-hoc analyses and paired t-test 
were performed.
Results: Both single and double layer Isolate® gradients resulted in isolation of 
sperm with signifi cantly higher motility, forward progression and morphology 
compared to raw semen (p<0.001). Final sperm concentration (55•106 vs. 
46•106), % total sperm recovered (44% v. 36%), % total motile sperm recovered 
(71% vs. 57%) and morphology (15 vs. 12) were signifi cantly higher in 90% 
versus 45/90% separation gradients (p<0.01). Differences in % motility and 
forward progression were not signifi cant between preparations. A single 90% 
Isolate® gradient was superior to the dual gradient, regardless of initial raw 
sample concentrations. No differences were apparent for any endpoint examined 
between sperm pellet isolation techniques.
Conclusions: A single 90% Isolate® layer for sperm separation yields superior 
sperm recovery and morphology in comparison to a dual 45/90% layered 
gradient. Isolation methods of the sperm pellet from a single 90% Isolate® 
layer are comparable.

F-005
Variable Teratozoospermia Confers No Difference in Pregnancy Outcome 
Compared to Men with Persisent Teratozoospermia. Julie M Sroga,1 Obehi 
A Asemota,2 Diana R Wu,1 Krystene B DiPaola,1 Michael A Thomas,1 Steven R 
Lindheim.1 1Obstetrics and Gynecology, University of Cincinnati, Cincinnati, 
OH, USA; 2Obstetrics and Gynecology, Drexel University College of Medicine/
Hahnemann University Hospital, Philedelphia, PA, USA.
Objective: To assess the frequency of persistent isolated teratozoospermia 
(pITS) and evaluate clinical outcomes of pITS vs. variable isolated 
teratozoospermia (vITS) during ovulation induction (OI) – intrauterine 
insemination (IUI) cycles.
Design: Retrospective case controlled study
Materials & Methods: Cycle outcomes were evaluated from couples 
(n=66) diagnosed with ITS by strict Krueger Criteria on semen analysis 
(concentration≥20 million/mL, motility≥50%, strict morphology<5%) who 
underwent OI-IUI using either oral agents or gonadotropins (n=137 cycles). 
Cycles were divided into two groups: those with persistent abnormal semen 
morphology (<5%) (pITS) and those with variable semen morphology (repeat 
morphology ≥ 5%) (vITS). Outcomes measured were cycle characteristics 
and clinical pregnancy rate (PR). Chi Square and Student t-test were used to 
compare groups.
Results: Repeat semen samples demonstrated that 63%, n=47 had pITS and 
37%, n=28 had vITS. Both initial and repeat morphology was signifi cantly 
lower in those with pITS versus vITS (initial - 2.3 +/- 1.2, 3.2 +-/ 1.8, p = .03; 
repeat - 2.41 +/- 1.4, 6.78 +/- 2.6, p <0.01). In cycles (n=85) with pITS, females 
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were signifi cantly older than those with vITS (n= 52 cycles) (31.8 +/- 4.1 yrs vs. 
29.3 +/- 4.3 yrs, p=.01); both groups were similar with respect BMI, parity, male 
age, paternity, sperm count and motility, and smoking history. No difference 
was noted in cycle characteristics or clinical PR per cycle (pITS10.6% vs. vITS 
9.6%, p=NS) between groups.
Conclusion: Approximately one third of males diagnosed with ITS 
demonstrated normal semen morphology on repeat specimen. Despite this 
variability, clinical PR did not improve suggesting these males are truly 
subfertile. Further study is warranted to assess the signifi cance of males with 
vITS including the use of DNA fragmentation testing.

F-006
Use of Spermatozoal mRNA Profi les To Study Genes Affected by Pesticide 
Exposure in Humans. Li Hou,1 Thomas Arcury,2 Sara Quandt,3 Lance Miller,4 
Timothy Howard,5 Joseph Grzywacz,2 Julie Miller,1 Tamer M Yalcinkaya.1 1Dept 
of Ob/Gyn, WFU SOM; 2Dept of Family Medicine, WFU SOM; 3Dept of Public 
Health, WFUSOM; 4Dept of Cancer Biology, WFU SOM; 5Dept of Genomics, 
Wake Forest University School of Medicine, Winston Salem, NC, USA.
Background: Pesticides have been reported to disrupt reproductive function 
in humans. However, the mechanisms for such effects have not been clearly 
elucidated. It has recently been demonstrated that RNA profi les obtained from 
mature, ejaculated spermatozoa echo spermatogenic gene expression.
Objective: The aim of this pilot study was to determine the feasibility of 
detecting alterations of mRNA profi les in sperm from ejaculates of pesticide-
exposed farmworkers. Adult male immigrant Latino farmworkers, a group 
that experiences repeated pesticide exposure (HPE, n = 4) were compared 
with immigrant Latinos living in rural, non-agricultural communities and not 
engaged in occupations entailing pesticide exposure (LPE, n = 5).
Methods: Semen analysis (SA) after 2-5 days of abstinence was performed. 
Spermatozoa were isolated as described by Krawetz et al (2007). Total RNA 
was prepared and hybridized to Human Genome U133A Plus 2.0 microarrays 
(Affymetrix). To validate a selection of genes from the microarray experiments, 
quantitative RT-PCR was performed using TaqMan® probes. Expression of 
only a few genes was verifi ed, due to the limited amount of mRNA available. 
GAPDH and protamine 2 were used as housekeeping genes.
Results: SA parameters were similar in both groups. We detected an average of 
17% of the transcriptome in sperm RNA. A total of 112 genes were found to be 
differentially expressed in spermatozoa of HPE compared to LPE. Although this 
pilot study was not suffi ciently powered to detect highly statistically signifi cant 
differences in gene expression, some highly under- and over-expressed genes 
in HPE are apparent in the results, of which the S100 calcium binding protein 
A9 (S100-A9) was among those showing the greatest change - down regulation 
(5.4-fold) in HPE. This observation has since been confi rmed by RT-PCR.
Conclusions: These data show the feasibility of using gene expression profi les 
in mature sperm to elucidate gene–environment interactions in the male 
reproductive system. This study offers preliminary evidence that pesticide 
exposure can affect the transcriptional programming of human sperm cells. 
We are designing a study with larger cohorts to examine these in suffi cient 
detail.

F-007
What Is the Infl uence of Pancreatitis on Perinatal Outcomes. Amaryllis 
M Arraut,1 Yvonne Cheng,2 Solange Wyatt,1 Aaron Caughey.1 1Maternal 
Fetal Medicine, Oregon Health & Science University, Portland, OR, USA; 
2Obstetrics, Gynecology & Reproductive Sciences, University of California, 
San Francisco, CA, USA.
OBJECTIVE: To examine the association between pancreatitis and perinatal 
outcomes.
STUDY DESIGN: Retrospective study of all women delivering in California 
in 2006 (n=532,088). Women with pancreatitis (n=90, 0.02%) were compared 
with the remaining population in terms of both demographics and perinatal 
outcomes. Univariable comparisons were made using the chi-square test and 
potential confounders were controlled for utilizing multivariable logistic 
regression models.
RESULTS: Women with pancreatitis experienced higher rates of preterm 
birth, both < 37 and < 32 weeks of gestation (Table 1). They also were noted 
to have higher rates of preeclampsia and a trend towards greater rates of severe 
preeclampsia. These complications appear to lead to an association with greater 
perinatal mortality as well (Table 1).

Pancreatitis and Perinatal Outcomes
Outcome Pancreatitis No pancreatitis p-value
Preterm Birth<37 36.7% 11.1% <0.001
Preterm Birth<32 8.9% 2.1% <0.001
Preeclampsia 10.0% 3.3% <0.001
Severe preeclampsia 3.3% 1.0% 0.06
Perinatal death 3.3% 0.6% 0.02
CONCLUSION: Pancreatitis is associated with maternal and neonatal 
morbidity. In particular, there is a 3-4 fold increased risk of preterm birth and 
early preterm birth less than 32 weeks of gestation. This information can be 
utilized to allow clinicians to better counsel women with pancreatitis during 
pregnancy. Further, future research should be done to better understand the 
mechanisms underlying these associations.

F-008
Use of a Standardized Shoulder Dystocia Delivery Checklist Impacts 
Documentation of Dystocia Management. Meredith L Birsner,1 Robert 
H Allen,2 Edith G Allen.1 1Department of Gynecology and Obstetrics, 
Johns Hopkins School of Medicine, Baltimore, MD, USA; 2Department of 
Bioengineering, Johns Hopkins University, Baltimre, MD, USA.
OBJECTIVE: To determine whether use of a standardized charting instrument 
for retrospective documentation of shoulder dystocia (SD) management can 
prospectively impact documentation of SD management, we sought to compare 
rates of use of specifi c SD maneuvers over time during the 3-year time periods 
preceding and following implementation of a standardized SD documentation 
instrument incorporated within the existing electronic medical record system 
used for documentation of general delivery management.
STUDY DESIGN: A standardized checklist of shoulder dystocia management 
(SDCL) was developed and implemented at our institution in May 2005 (t0). 
All cephalic vaginal deliveries with birth weights >2500 g complicated by SD 
were reviewed for use of specifi c SD maneuvers between May 2002-April 
2005 (pre-SDCL from t-3 to t0) and between May 2005-April 2008 (post-SDCL 
from t0 to t+3).
RESULTS: Since instituting the checklist, documentation of use of McRobert’s, 
suprapubic pressure, Rubin’s maneuver, and posterior shoulder has increased 
signifi cantly, while use of Wood’s corkscrew, delivery of posterior arm, 
episiotomy, and “other” maneuvers has not.
CONCLUSION: Implementation of a shoulder dystocia checklist has impacted 
documentation of dystocia management. Further study is indicated to determine 
whether actual management has been infl uenced or whether this change is 
attributable to improved documentation alone.
 Prechecklist (n=134) Postchecklist (n=144) P
McRoberts 117 (87.3%) 142 (98.6%) <0.001
Suprapubic pressure 74 (55.2%) 108 (75.0%) <0.01
Wood’s 23 (17.2%) 26 (18.1%) 0.85
Posterior arm 20 (14.9%) 30 (20.8%) 0.20
Rubin’s 26 (19.4%) 71 (49.3%) <0.001
Episiotomy 27 (20.1%) 34 (23.6%) 0.49
Posterior shoulder 3 (2.2%) 14 (9.7%) <0.01
“other” 1 (0.7%) 6 (4.2%) 0.07

F-009
A Survey of Contemporary Antenatal Management of Monoamniotic 
Twins by Maternal-Fetal Medicine Specialists. Neeraj Desai,1 Burton 
Rochelson,1 Suzanne Sunday,2 Dawnette Lewis.1 1Maternal-Fetal Medicine, 
North Shore University Hospital, NY, USA; 2Biostatistics Unit, Feinstein 
Institute for Medical Research, NY, USA.
Objectives: To assess contemporary management patterns of monoamniotic 
twins (MA) among maternal-fetal medicine (MFM) physicians.
Methods: Self-reported questionnaires designed to assess demographic data 
and practice patterns of MA twins, were mailed to all members of the Society 
for Maternal-Fetal Medicine in the United States. This sought to analyze 
differences in fetal surveillance, and GA of elective delivery. Statistical analyses 
were performed using Chi-Square analysis.
Results: Of the 1937 questionnaires mailed, 786 were returned (41%). 
Approximately 46% of respondents were private practitioners, while 54% were 
in academic practice. Most respondents (68%) have practiced for more than 10 
years. The median number of MA twin sets managed was 8.5.
There were 83.9% respondents who recommended elective admission for 
inpatient monitoring. The earliest GA most recommended for elective admission 
was 26-28 weeks (51.2%), fewer preferred to admit before 26 weeks (37.3%) 
and only 8.1% admit after 28 weeks. The median GA of admission was 26 
weeks. Respondents who had practiced 10 years or less were less likely to 
manage the pregnancy as an outpatient (p<0.05).
If electively admitted, 75.7% would perform intermittent fetal monitoring, with 
the majority (80.7%) monitoring 2 to 3 times per day, as opposed to continuous 
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monitoring. The 16.1% who did not recommend elective admission preferred 
to monitor as an outpatient at a median of 3 times per week.
The median GA recommended for elective delivery was 34 weeks. This 
median was not different for those who recommended elective admission or 
between the type of inpatient monitoring they preferred. Private practitioners 
were more likely to allow elective delivery greater than 34 weeks (19.4% vs. 
11.3%, p<0.05) than practitioners in academic institutions.
Conclusions: This is the fi rst report of the management strategies used by MFM 
providers to care for MA twins. Data regarding this subject is limited due to 
their low incidence. The majority of our responders favored elective admission 
early and delivered MA twins before 34 weeks, with frequent but intermittent 
daily fetal monitoring. Although this appears to be the prevalent practice in the 
US, studies are still needed to confi rm whether increased intensity of antenatal 
surveillance improves neonatal outcomes for MA twins.

F-010
Parity as a Factor for Post Partum Weight Loss. Alberto Falquez, Maged 
Costantine, Shiloe Burzinski, Antonio Saad, Ramzey Nakad, Ruth Soulsby-
Monroy, Gayle Olson. Obstetrics and Gynecology, The University of Texas 
Medical Branch, Galveston, TX.
Objective: To determine if parity is a factor that could infl uence postpartum 
weight loss between nulliparous and multiparous women.
Methods: A retrospective cohort study was conducted including singleton, term 
pregnancies at a single academic center between September and December 
2009. Maternal weight loss at 2 and 6 weeks postpartum was compared between 
nulliparous and multiparous women. Weight loss was defi ned as maternal 
weight upon admission to L&D for delivery minus the maternal weight at 
set postpartum intervals. Data reported as median [interquartile range] or n 
(%). Mann-Whitney U test and Fisher-Exact or Chi-square were used when 
appropriate. p < 0.05 denotes signifi cance.
Results: There were 326 women who met study criteria, 90 nulliparous and 236 
multiparous. Ethnicity, medical and obstetric complications, gestational age at 
delivery, mode of delivery, and birthweight were similar between both groups. 
Nulliparous women had a smaller BMI at entry to care (prepregnancy body 
mass index (BMI) 24.1 vs. 26.5; p<0.001) compared to multiparous women. 
They had signifi cantly greater gestational weight gain and then demonstrated 
a greater weight loss at 2 and 6 weeks postpartum compared to the multiparous 
group. However, their weight at 6 weeks postpartum was similar to multiparous 
women (67.1 Kg vs. 68.0 Kg; p=0.29).
 Nulliparous N=90 Multiparous N=236 p
Age (years) 22 [19 - 26] 29 [24 - 34] <0.001
Prepregnancy BMI 24.1 [21.1 - 27.4] 26.5 [23.7 - 30.9] <0.001
Gestational Weight Gain 14.1 [10.4 - 17.1] 11.0 [6.4 - 14.4] <0.001
Weight loss at 2 weeks PP 9.1 [5.9 - 10.4] 7.4 [5.9 - 9.1] 0.015
Weight loss at 6 weeks PP 9.5 [7.5 - 11.7] 8.3 [5.9 - 10.4] 0.03
All weight in kilograms. 

Conclusion: Nulliparous women exhibit increased gestational weight gain 
and increased postpartum weight loss compared to multiparous women. At 
6 weeks postpartum however, the women in the nulliparous group had more 
weight retention compared to multiparous women. These fi ndings may help 
guide weight management strategies during and after pregnancy.

F-011
Maternal Post Partum Weight Retention Infl uenced by Mode of Delivery. 
Alberto Falquez, Maged Costantine, Antonio Saad, Shiloe Burzinski, Ramzey 
Nakad, Ruth Soulsby-Monroy, Gayle Olson. Obstetrics & Gynecology, The 
University of Texas Medical Branch, Galveston, TX.
Objective: To determine an association between maternal post partum weight 
retention and the mode of delivery, comparing spontaneous vaginal delivery 
(SVD) versus cesarean delivery (CD).
Methods: A retrospective cohort study was conducted which included 
singleton, term pregnancies at a single academic center between September and 
December 2009. Postpartum weight loss was compared between women with 
CD versus SVD. Maternal weight on admission for delivery and the weight 
at set postpartum intervals was recorded and the weight loss calculated. Data 
reported as median [interquartile range] or n (%). Mann-Whitney U test and 
Fisher-Exact or Chi-square were used. P≤ 0.5 denotes signifi cance.
Results: There were 310 women who met study criteria, 118 CD and 192 SVD. 
Ethnicity, parity, birthweight, gestational weight gain, chronic hypertension 
status (CHTN) and diabetic status (DM) did not differ between the groups. The 
SVD group was signifi cantly younger (26 [22-31] vs 30 [23-34],P=0.014), with 
less preeclampsia (11% vs 20%, p<0.001) and GDM (10% vs 20%, p=0.001) 
and delivered later (39.5 [38.4-40.0] vs 39.0 [37.8-40.0],p=0.004) than the CD 

group. At 2 weeks postpartum, the CD group retained more weight compared to 
the SVD group (weight loss of 7.4kg compared to 7.7 kg; p=0.027). However, 
by 6 weeks postpartum, more weight was lost in the CD group compared to 
the SVD group.
 SVD N=192 CD N=118 p
Prepregnancy BMI 25.6 [22.8-29.6] 27.3 [23.7-32.7] 0.017
Gestational Weight Gain 11.4 [7.4 - 15.0] 12.2 [7.2 - 15.4] 0.74
Weight loss 2 weeks PP 7.7 [6.4 - 9.7] 7.4 [5.0 - 9.1] 0.027
Weight loss 6 weeks PP 7.5 [5.0 - 9.9] 9.3 [7.0 - 11.7] 0.002
Wt loss between 2 & 6 weeks -0.5 [-1.8 - 0.9] 1.8 [0.7 - 3.8] <0.001
All weight in kilograms. 

Conclusion: Women who underwent a CD did not retain signifi cant weight 
postpartum compared to those who had a SVD. The signifi cantly greater weight 
loss in the CD delivery group can not be explained by the normal physiologic 
changes that occur postpartum and post operatively. An increased incidence of 
preeclampsia in this group could contribute to these fi ndings.

F-012
Temporal Trends in the Rate of Rh (D) Alloimmunization and Outcomes 
at the Turn of the 21st Century in the USA. Revital D Faro,1 Joaquin 
Santolaya-Forgas,1 Valeria Distefano,1 Meir Olcha,1 Cande Ananth,1 William 
MackMillan.1 1OB GYN, UMDNJ-RWJ, New Brunswick, NJ, USA; 2OB GYN, 
Jersey Shore Medical Center.
Objective: The aim of this study was to outline the trends in the rate of 
reported cases of alloimmunized pregnancies with perinatal outcomes from 
1990 to 2004.
Study Design: We reviewed data reported by the National Center for Health 
Statistics that includes all the births at ≥20 weeks registered in the USA 
and selected the entries for total number of deliveries and number of Rh 
alloimmunized pregnancies. Trends in the rates of Rh alloimmunization and 
perinatal outcomes were calculated.
Results: A total of 365,102 alloimmunized pregnancies were reported. 90% 
occurred in white women, 8% in black women, and 2% in women of other 
ethnic groups; 3% had <8 years of schooling, 46% had 8-11 years, 41% 12-15 
years, and 10% > than 16 years of schooling-. Figure 1 depicts the changes in 
rates of Rh (D) alloimmunization over the studied period – with an overall rate 
of 0.65% of all the USA pregnancies. Table 1 summarizes perinatal outcome 
variables distributed in 5-year intervals.

 1990-1994 1995-1999 2000-2004 Total
Total Rh 
Alloimmunizations 119,641 122,471 122,990 365,102
Perinatal Mortality 1,234 (1%) 959 (0.8%) 943 (0.8%) 3145 (0.86%)
Cesarean Delivery 26,493 (22%) 25,004 (20%) 30,179 (24.5%) 81,676 (22.4%)
Conclusion: This results suggests that the rate of alloimmuinzation has 
remained relatively steady from 1990-2004. The fi ndings of an overall perinatal 
mortality rate of less than 9 per 1000 and a vaginal delivery rate of almost 80% 
confi rm that deciphering the etiology, pathophysiology and management of 
immune hydrops fetalis secondary to Rh alloimmunization constitutes a land 
mark in perinatal medicine.
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F-013
Association between Prepregnancy BMI and Gastroesophagial Refl ux 
Disease: Racial/Ethnic Disparities. Darios Getahun,1 Michael J Fassett,2 
Corinna Koebnick,1 Deborah A Wing,3 Steven J Jacobsen.1 1Department of 
Research and Evaluation, Kaiser Permanente Southern California, Pasadena, 
CA, USA; 2Division of Maternal-Fetal Medicine, Department of Obstetrics 
and Gynecology, Kaiser Permanente West Los Angeles Medical Center, Los 
Angeles, CA, USA; 3Division of Maternal-Fetal Medicine, Department of 
Obstetrics and Gynecology, University of California Irvine Medical Center, 
South Orange, CA, USA.
Objective: We examine the association between maternal prepregnancy BMI 
and risk of GERD and whether the risk varies by race/ethnicity.
Methods: In this retrospective cohort study we studied 65,770 women who 
delivered singletons at Kaiser Permanente Southern California hospitals 
(2006-2009). We used birth certifi cate and ICD-9 codes from hospitalization 
and outpatient encounters. Adjusted odds ratios (OR) and 95% confi dence 
intervals (CI) quantifi ed the risks.
Results: The prevalence of GERD among underweight, normal weight, 
overweight, and obese were 19/1000, 20/1000, 26/1000, and 34/1000 
pregnancies, respectively (p<.001). Compared with women with uncomplicated 
pregnancy, women whose pregnancy was complicated by GERD were more 
likely to be older, white, and to have ≥13 years of education. Race-specifi c 
analyses revealed that prepregnancy overweight and obesity were associated 
with increased risk of GERD among whites and Asian/Pacifi c Islanders. Among 
Hispanics, obesity was associated with increased risk of GERD. Among 
African-Americans, overweight and obesity were associated with GERD, but 
this failed to reach statistical signifi cance.
Association between Prepregnancy BMI and GERD (Adjusted OR [95% CI])†
Prepregnancy BMI 
(Kg/m2[/sup]) White Hispanic African-American Asian/Pacifi c 

Islander
<18 0.8 (0.4, 1.6) 1.0 (0.5, 2.1) 0.8 (0.2, 3.5) 1.5 (0.8, 3.0)
18-24.9 1.0 (ref.) 1.0 (ref.) 1.0 (ref.) 1.0 (ref.)
25-29.9 1.6 (1.3, 1.9) 1.1 (0.9, 1.4) 1.4 (0.9, 2.2) 1.4 (1.0, 2.1)
≥30 2.2 (1.8, 2.8) 1.7 (1.4, 2.1) 1.3 (0.9, 2.1) 1.9 (1.2, 3.0)
†Adjustments were made for maternal age, race/ethnicity, education, prenatal care, 
antenatal smoking and alcohol use, and gestational weight gain

Conclusion: Maternal prepregnancy overweight and obesity are associated 
with GERD and the signifi cance of risk varies according to race/ethnicity. 
Understanding the race/ethnicity differences is important to guide targeted 
therapies in the future.

F-014
Association between Prepregnancy BMI and Clinically-Diagnosed 
Respiratory Conditions: Race/Ethnicity Disparities. Darios Getahun,1 
Michael J Fassett,2 Deborah A Wing,3 Daniel Strickland,1 Steven J Jacobsen.1 
1Research and Evaluation, Kaiser Permanente Southern California, Pasadena, 
CA, USA; 2Division of Maternal-Fetal Medicine, Department of Obstetrics and 
Gynecology, West Los Angeles Medical Center, Kaiser Permanente Southern 
California, Los Angeles, CA, USA; 3Division of Maternal-Fetal Medicine, 
Department of Obstetrics and Gynecology, University of California Irvine 
Medical Center, South Orange, CA, USA.
Objective: To examine if obesity modifi es the risk of asthma, sleep apnea, and 
acute respiratory distress syndrome (ARDS) in a pregnancy and whether the 
risk varies by maternal race/ethnicity.
Methods: We studied all singleton births at ≥20 weeks of gestation (n= 65,770) 
at Kaiser Permanente Southern California hospitals (2006-2009). Prepregnancy 
BMI (kg/m2) was categorized as normal weight (18.5–24.9) and obese (BMI ≥ 
30). Asthma (493x), sleep apnea (780x), and ARDS (518x) were the outcome 
of interest. Adjusted odds ratios (OR) and 95% confi dence intervals (CI) were 
used to estimate associations.
Results: Compared with normal weight women, obese women were more 
likely to be older, from Hispanic or African-American ethnic groups, to have 
≤12 years of education, and smoked during pregnancy. Obesity was associated 
with 15.0-fold (95%CI 6.5-34.4) increased risk of sleep apnea, 1.9-fold (95% CI 
1.7-2.1) increased risk of ARDS, and 1.9-fold (95%CI 1.8-2.1) increased risk 
of asthma. A stratifi ed analysis by maternal race/ethnicity revealed that obesity 
was associated with increased risk of sleep apnea, ARDS, and asthma among 
Hispanics and Asian/Pacifi c Islanders. Among whites, obesity was associated 
with ARDS and asthma. Among blacks, obesity was associated with asthma.

Association between obesity and adverse respiratory conditions (OR [95% CI])†

Conditions White Hispanic African-American Asian/Pasifi c 
Islanders

Asthma 2.1 (1.8, 2.5) 1.9 (1.6, 2.1) 2.1 (1.8, 2.5) 2.6 (1.9, 3.5)
Sleep apnea 0.7 (0.0, 42.0) 9.3 (2.7, 32.0) -- 9.9 (2.7, 37.2)
ARDS 2.2 (1.8, 2.8) 1.7 (1.4, 2.1) 1.4 (0.9, 2.1) 1.9 (1.2, 3.0)

†Adjustments were made for age, education, prenatal care, gestational weight gain, and 
year of birth. 

Conclusion: The results suggest that there is considerable racial/ethnic 
heterogeneity in risk for adverse respiratory conditions among obese pregnant 
women. The identifi cation of women at-risk may help obstetricians closely 
monitor and provide advice to their patients.

F-015
The Association of Gestational Weight Gain and Pre-Pregnancy Body 
Mass Index on Outcomes of Twin Pregnancies. Victor H Gonzalez-Quintero,1 
Anupama Kathiresan,1 Felipe J Tudela,1 Debbie Rhea,2 Niki Istwan.2 1Obstetrics 
& Gynecology, University of Miami; 2Cliinical Research, Alere.
Objective: To determine if current recommendations for weight gain in twin 
pregnancies according to maternal pre-pregnancy body mass index (PPBMI) 
are associated with improved perinatal outcomes.
Methods: Identifi ed from a database of women voluntarily enrolled in a 
maternity risk screening and education program were twin pregnancies with 
initial risk screening and prenatal care initiated at <20 weeks (w) of gestation 
and delivery at >23.9w having documented PPBMI and delivery weight. 
Women with normal (18.5-24.9), overweight (25-29.9) or obese (≥30) PPBMI 
were included (N=5129). Pregnancy outcomes were compared between those 
women with weight gain meeting or exceeding 2009 Institute of Medicine 
recommendations and patients that did not meet weight gain guidelines within 
each PPBMI classifi cation. Pearson’s chi-square and Mann-Whitney U test 
statistics were evaluated at a 2-sided p-level of 0.05 for signifi cance.
Results: For twin pregnancies within the normal PPBMI group, rates of 
preterm delivery (PTD) at <37w, <35w, <32w and <28w were signifi cantly 
less in women with weight gain at or above recommended guidelines. Rates 
of spontaneous PTD <35w were lower in all PPBMI groups for those with 
weight gain at/above guidelines. Rates of pregnancy-related hypertension 
were elevated for those with weight gain at/above guidelines within normal 
(12.2% vs. 17.4%) and overweight (17.7% vs. 27.2%) PPBMI groups. Rates 
of gestational diabetes (GDM) were signifi cantly higher in women with weight 
gain below guidelines and normal PPBMI (11.6% vs. 7.2%). There were 
no differences in rates of GDM between weight gain groups for those with 
overweight or obese PPBMI. In all PPBMI groups numbers of pregnancies with 
both infants weighing >2500g or >1500g were signifi cantly higher for women 
gaining weight at/above guidelines. Logistic regression analysis was utilized 
to assess multivariate impact on the outcome of spontaneous PTD <35 weeks 
showing that regardless of PPBMI level, women who gain below recommended 
guidelines are 50% more likely to deliver spontaneously at <35 weeks.
Conclusion: In twin pregnancies weight gain at or above recommended 
guidelines determined by maternal PPBMI is associated with lower rates of 
spontaneous PTD at <35w, but may increase the risk for pregnancy-related 
hypertension in women with normal or overweight PPBMI.

F-016
The Association of Uterine Rupture and Labor Induction in Vaginal Birth 
after Cesarean: A Survival Analysis. Lorie M Harper, Alison G Cahill, Sarah 
Boslaugh, Anthony O Odibo, David M Stamilio, Kimberly A Roehl, George 
A Macones. Obstetrics and Gynecology, Washington University in St. Louis, 
St. Louis, MO, USA.
Objective: Induction of labor is thought to be associated with an increase in 
the risk of uterine rupture in patients with a prior cesarean, as high as 3.5%. 
However, the increased risk of uterine rupture in vaginal birth after cesarean 
(VBAC) attempt may be due to the increased length of labor associated with 
induction. We sought to estimate the risk of uterine rupture associated with labor 
induction using time-dependent analyses to account for length of labor.
Methods: A nested case-control study of women who attempted VBAC was 
conducted within a multicenter retrospective cohort study of women with a 
prior cesarean. Women experiencing uterine rupture (cases) were compared to 
controls (no uterine rupture). Subjects were included if they had only one prior 
low transverse cesarean. Time-to-event analyses were performed to estimate the 
effect of induction of labor versus spontaneous labor on risk of uterine rupture 
while accounting for the length of labor and adjusting for confounders (prior 
vaginal delivery and black race). Time zero was defi ned as the fi rst exam and 
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subjects either experienced the event of interest (rupture) or were censored 
(delivered). A secondary analysis was performed to consider the effect of 
cervical ripening agents.
Results: Within the nested case-control study of 724 subjects, 226 were induced 
and 497 had spontaneous labor. When length of time in labor is accounted for, 
the risk of uterine rupture in induced subjects was not increased compared to 
subjects with spontaneous labor (hazard ratio 0.74, p=0.13, 95% confi dence 
interval 0.51-1.1). Cervical ripening agents did not impact the risk of uterine 
rupture (HR 0.92, p=0.76, 95% CI 0.55-1.5).

Discussion: Our data suggest that induction of labor is not an independent 
risk factor for uterine rupture in women who attempt VBAC. It is more likely 
that labor induction represents a surrogate marker for increase in rupture risk: 
length of labor.

F-017
Radiographic Measures of the Midpelvis To Predict Cesarean. Lorie M 
Harper, Anthony O Odibo, David M Stamilio, George A Macones. Obstetrics 
and Gynecogoly, Washington University in St. Louis, St. Louis, MO, USA.
Objective: To determine whether simple x-ray pelvimetry measures of the 
midpelvis can be used to predict the need for a cesarean delivery.
Methods: Women were enrolled in a prospective manner and x-ray pelvimetry 
was performed after delivery, with readers blinded to the outcome. Groups were 
determined by midpelvis measures (transverse diameter, anterior-posterior 
diameter, and circumference) less than the 10th percentile. Subjects were 
excluded if they had a breech presentation or multiple gestation, were less 
than 36 weeks, or did not attempt labor. The primary outcome was cesarean 
delivery. Univariable, stratifi ed, and multivariable analyses were performed 
to estimate the effect of midpelvis measures on cesarean delivery. Receiver 
operator characteristics (ROC) curves were created to estimate the predictive 
value of midpelvis measures for cesarean delivery.
Results: Of 652 women in the cohort, 536 met the inclusion criteria. Subjects 
with a midpelvis anterior-posterior diameter (APD) or circumference less than 
the 10th percentile were at greater risk of requiring cesarean (risk ratio (RR) 
for APD 4.3, 95% confi dence interval (CI) 3.6-5.1, RR for circumference 3.6, 
95% CI 2.9-4.3). Measuring less than the 10th percentile for the transverse 
diameter (TD) of the midpelvis was not associated with an increased risk of 
cesarean delivery. The area under the ROC curves for APD, circumference 
and TD were 0.8844, 0.8523, and 0.6927, respectively (p<0.01). In women 
with a midpelvis APD less than the 5th percentile, nobody delivered vaginally. 
Measures of the midpelvis APD greater than the 90th percentile were associated 
with a moderately increased rate of successful vaginal delivery (RR 1.2, 
95% CI 1.1-2.9), but no upper threshold existed beyond which every subject 
delivered vaginally.

Discussion: Simple radiographic measures of the midpelvis on x-ray pelvimetry 
can provide a useful adjunct in addition to clinical information in determining 
who should attempt a vaginal delivery. The ROC curve for the AP diameter 
contains a clear cutpoint for predicting cesarean delivery.

F-018
Antioxidants Prevent Short- and Long-Term Cerebrovascular Impairment 
Induced by Postnatal Glucocorticoid Therapy. EA Herrera, MM Verkerk, 
DA Giussani. Physiology, University of Cambridge.
Impaired cerebrovascular reactivity is predictive of stroke and neurological 
impairment (Conklin et al. Stroke 41(8):1610, 2010). Postnatal glucocorticoid 
(GC) therapy for chronic lung disease is associated with adverse brain 
development and cognitive outcomes (Yeh et al. N Engl J Med 350:1304, 2004). 
However, little is known about the effects of postnatal GC on cerebrovascular 
function. Some adverse effects of GC on endothelial function are secondary to 
oxidative stress (Iuchi et al. Circ Res 92:81,2003). This study investigated the 
short- and long-term effects of a clinical dosing regimen of postnatal GC on 
cerebrovascular reactivity and tested whether combined GC and antioxidant 
treatment diminished any adverse effects.
METHODS: Male Wistar pups received tapering I.P. injections of Dex (D; n 
=8; 0.5, 0.3, 0.1 µg/g) or Dex with vitamins C & E (DCE; n =8; 200 mg/kg and 
100 mg/kg, respectively) on postnatal days 1-3 (P1-3); vitamins were continued 
P4-6. Controls received equal volumes (10 µl/g) of vehicle (C; n = 8) from 
P1-6. A fourth group received vitamins alone (CCE, n=8). A cohort underwent 
euthanasia at weaning (P21) and another at adulthood (P100). Carotid (P21) and 
basilar (P100) arterial rings were mounted on a wire myograph and responses 
to constrictors and NO blockade were generated.
RESULTS: Relative to controls, cerebrovascular contraction to K+ was reduced 
in P21 and P100 Dex rats. Contraction to serotonin (5HT) was enhanced at P21, 
but decreased at P100 in Dex rats. At both ages, there was a marked reduction 
in the contractile response to L-NAME in Dex rats. All effects of Dex were 
prevented by combined treatment of GC with vitamins C & E (Fig.1).
Figure 1. Concentration-response curves to K+ (A), 5HT (B) and Kmax to 
LNAME (C) for weanling carotid and adult basilar arteries. P<0.05:* vs. C; 
†D vs. DCE.
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CONCLUSION: Postnatal GC therapy in rats using clinically-relevant 
doses impairs cerebrovascular reactivity, which is predictive of stroke and 
neurological impairment. Combined antioxidant and GC treatment protects 
against this effect and may provide safer clinical therapy.
Supported by the BHF, BBSRC and The Royal Society.

F-019
Bakri Balloon Tamponade for Severe Post-Partum Hemorrhage: 
Effectiveness, Morbidity, and Management. Yael Hoffman Sage, Daniela 
Carusi. Department of Obstetrics and Gynecology, Brigham and Women’s 
Hospital, Boston, MA, USA.
Objective
We sought to better understand the success rate and morbidity of Bakri balloon 
use for major postpartum hemorrhage (PPH), and to determine whether these 
factors are affected by uterine arterial embolization (UAE), prophylactic 
antibiotics, or duration of balloon placement.
Study Design
Retrospective cohort study of patients receiving Bakri balloon tamponade for 
transfusion-requiring PPH.
Results
68 women with transfusion-requiring PPH were treated with Bakri balloon 
tamponade from 2007-2009. In two cases (3%), the clinician was unable 
to place the balloon. Of the 66 women who had the balloon placed, fi ve 
(7%) had continued hemorrhage requiring immediate laparotomy. Of the 61 
stabilized patients, 19 underwent UAE while 42 were expectantly managed 
(EM). Of 45 women with no fever prior to Bakri placement, 28 (62%) 
were given prophylactic antibiotics. Median duration of balloon placement 
was 20.2 (25-75% = 13.8-25h). Three patients (7%) in the EM group had 
recurrent hemorrhage after the balloon was removed, while none re-bled after 
UAE (p=1.0). A new fever developed in 12 of 45 patients (27%) after Bakri 
placement. Those who underwent UAE had twice the rate of fever of those 
having EM (RR=1.96, 95% CI .77-5.0), and this association did not change 
after controlling for size of transfusion (adjusted RR = 2.16). The UAE group 
also had twice the rate of non-febrile morbidity (RR=2.06, 95% CI 0.99-4.31). 
There was no relationship between fever and duration of balloon placement. 
Median time to fever was 5 hours, and 11 of the 12 fevers occurred within 
11 hours of balloon placement. Paradoxically, those placed on prophylactic 

antibiotics had three times the rate of fever (36% vs. 12%, RR=3.04, 95% 
CI 0.75-12.23), and this association persisted after controlling for size of 
transfusion (adjusted RR = 2.72).
Conclusion
With 7% immediate and 7% delayed failure rates, the Bakri balloon is a 
highly effective tool in managing severe post-partum hemorrhage. We found 
notable rates of both febrile and non-infectious morbidity (27% and 15% 
respectively). Fevers occurred relatively early after Bakri placement, and we 
found no evidence that prophylactic antibiotics decreased the rate of fever. 
Women undergoing UAE had twice the rate of morbidity, which did not reach 
statistical signifi cance with our sample size. Further studies should defi ne 
selection criteria for adjuvant UAE, given the success of the Bakri balloon 
when used alone.

F-020
Statins Prevent Adverse Effects of Postnatal Glucocorticoid Therapy 
on Cardiovascular Function in Rats. AD Kane,1 Y Niu,1 EA Herrera,1 D 
Tijsseling,2 JB Derks,2 DA Giussani.1 1Physiology, University of Cambridge; 
2University Medical Centre, Utrecht.
The benefits on pulmonary function of treatment of premature infants 
with glucocorticoids are unquestionable. However, glucocorticoids slow 
somatic growth and programme hypertension (Seckl & Meaney. Ann N 
Y Acad Sci 1032:63, 2004). The mechanisms underlying the detrimental 
effects of glucocorticoids are unclear, but they may involve oxidative stress 
with subsequent depletion of nitric oxide (NO). In addition to cholesterol-
lowering effects, statins increase NO (Kaesemeyer et al. J Am Coll Cardiol. 
33(1):234, 1999). This study investigated in rats whether combined postnatal 
glucocorticoid and statin therapy prevents hypertension.
METHODS: One male Wistar rat pup per litter (32 litters) received i.p. either 
saline or dexamethasone in tapering doses (0.5, 0.3 and 0.1 µg/g) on postnatal 
days (P) 1-3 in addition to either i.p. saline or pravastatin (10 mg/kg) during 
P1-6. At P21, cardiovascular function was assessed in vivo under urethane 
anaesthesia. Cardiac barorefl ex responses were generated to increasing i.v. 
doses of phenylephrine, 5-80 µg/kg. The slope of the heart rate-blood pressure 
relationship represented barorefl ex gain.
RESULTS: Postnatal glucocorticoid treatment signifi cantly increased mean 
arterial blood pressure and barorefl ex gain relative to control animals at P21 
(Fig 1). Simultaneous treatment of pups with pravastatin and glucocorticoid 
restored blood pressure and barorefl ex gain to control levels (Fig. 1). Treatment 
with pravastatin alone had no effect on cardiovascular function. Dexamethasone 
decreased postnatal growth with or without pravastatin (weight at day P21, 
C: 59.3±1.5 g; D: 44.2±1.8 g; DP: 48.0±1.8 g; P: 59.3±2.3 g; P<0.05, D and 
DP vs. all).
CONCLUSIONS: Statins protect against hypertension but not stunting 
following postnatal glucocorticoid therapy. Combined glucocorticoid and statin 
treatment may be safer than glucocorticoids alone in the treatment of chronic 
lung disease in premature infants.
Supported by The British Heart Foundation, The Elmore and Baird Funds 
and The Royal Society.

Friday



Poster Session: Clinical Perinatology (Friday, 3/18/2011, 9:00:00 AM - 11:00:00 AM)

180A Reproductive Sciences Vol. 18, No. 4 (Supplement), March 2011 Scientifi c Abstracts

F-021
Adverse Pregnancy Outcome from Miscarriage and Preterm Delivery 
in Women with Thyroid Auto-Antibodies: A Meta-Analysis of Evidence 
& the TABLET Study. Shakila Thangaratinum,1 Arri Coomarasamy,1 Jayne 
A Franklyn,1 Mark D Kilby.1,2 1School of Clinical & Experimental Medicine 
(Reproduction, Genes & Development), University of Birmingham, Birmingham, 
West Midlands, United Kingdom; 2Fetal Medicine Centre, Birmingham Women’s 
Foundation Trust, Birmingham, West Midlands, United Kingdom.
Background: Approximately 10% of women of child-bearing age have 
thyroid autoantibodies. The signifi cance of such auto-antibodies on pregnancy 
outcomes is uncertain but cohort studies have noted an association between 
thyroid auto-antibodies in biochemically euthyroid women and adverse 
obstetric outcomes. Methods: This systematic review of the literature searched 
MEDLINE, EMBASE, Cochrane Library and SCISEARCH without any 
language restrictions. We used a combination of key words to generate two 
subsets of citations, one indexing thyroid auto-antibodies and the other indexing 
the outcomes of miscarriage and preterm birth. Results: We identifi ed 28 
articles with 30 studies (11,317 women) that assessed the association between 
thyroid auto-antibodies and poor pregnancy outcome. Four studies with 
2896 women evaluated the association with preterm birth. Of the 30 studies 
evaluating miscarriage, 27 demonstrated a positive association between thyroid 
auto-antibodies and miscarriage. Meta-analysis showed nearly tripling of the 
odds of miscarriage in the presence of thyroid auto-antibodies (OR: 2.93, 
95% CI: 2.04, 4.2, p<0.0001). Meta-analysis of the four studies reporting on 
preterm birth showed more than doubling of the odds of preterm birth in the 
presence of thyroid auto-antibodies (OR: 2.67, 95% CI: 1.85, 3.85, p<0.00001). 
2 RCTs evaluated the effect of L-thyroxine (L-T4) therapy on adverse 
pregnancy outcome. Both demonstrated a fall in pregnancy loss rates and 
meta-analysis showed a statistically signifi cant 52% reduction in miscarriages 
with L-thyroxine treatment (RR: 0.48, 95% CI: 0.25, 0.92, p=0.03). One study 
reported on the effect of L-thyroxine treatment on the rate of preterm birth, 
and noted a 69% reduction (RR: 0.31; 95% CI: 0.11, 0.90). Interpretation: 
The presence of maternal thyroid auto-antibodies is strongly associated with 
miscarriage and preterm delivery. The TABLET study is a RCT funded by the 
MRC EME (UK) and will address the role of L-T4 replacement in such women 
pre-conceptually and during pregnancy & the effect on pregnancy outcome. 
Mechanisms underlying thyroid autoantibody action will be examined. The 
RCT is due to start in the UK in April 2011.

F-022
The Relationship between Maternal Thyroid Hormones and Leptin 
Concentrations with Maternal and Newborn Anthropometric 
Measurements. Mark D Kilby,1 Jayne A Franklyn,1 Michael Geary,2 Peter 
C Hindmarsh.3 1School of Clinical & Experimental Medicine, University of 
Birmingham, Birmingham, West Midlands, United Kingdom; 2Department of 
Obstetrics and Gynecology, Royal College of Surgeons of Ireland/Rotunda 
Hospital, Dublin, Ireland; 3Department of Pediatric Endocrinology, University 
College London/Great Ormond Street Hospital, London, United Kingdom.
Background.Thyroid hormones (THs) are essential for fetal development 
and overt abnormalties in TH metabolism have adverse effects on pregnancy 
outcome. Pre-conceptually, thyroid dysfunction is associated with changes in 
body weight and composition with relationships between TH and endocrine 
metabolism1. We examined the relationship between maternal thyroid 
status & leptin concentrations and both maternal / newborn anthropometric 
measurements. Methods. A cohort of clincially uncomplicated pregnant 
women (n=480) were recruited from UCL Hospital between April 1996 - July 
1997. At prenatal booking (mean GA 13.05 wks [SEM 0.12]) venesection was 
performed & FT4, TSH and leptin concentrations determined. Maternal weight, 
BMI, midarm circumference, subscapula & triceps skin fold thickness (SFT) 
were performed. Newborn weight, HC, length, ponderal index & tricuspid 
SFT were measured. Results. Maternal FT4 was inversely related to TSH 
(r=-0.03:P<0.01). There was no relationship between thyroid function and 
maternal age in pregnancy. Leptin related negatively to FT4 (r=-0.54;P<0.001) 
but not signifi cantly with TSH (r=-0.17;P=0.58). Both maternal FT4 & TSH 
were associated with BMI, FT4 was negatively related (r=-0.16;P=0.01) & 
TSH positively (r=0.2;P<0.001). Maternal subscapula SFT was negatively 
related to FT4 (r=-0.16;P<0.0001), as was triceps SFT (r=-0.10;P=0.03). 
Maternal leptin was strongly related to BMI (r=0.71;P<0.001) and both triceps 
(r=0.73;P<0.001) and subscapula (r=0.60; P<0.001) SFT. In the newborn 
babies, maternal FT4 relates inversely to HC z-score (r=-0.15;P=0.004 and birth 
length z-score (r=-0.12:P<0.05). Newborn triceps SFT was negatively related 
to maternal FT4 (r=-0.136;P<0.01). No relationship was noted with umbilical 
cord leptin. These relationships persisted after adjustment for parity,perinatal 

complciations and smoking. Conclusions. Maternal body size appears to be 
have associations with TH and leptin metabolism. Maternal BMI may be 
associated with subclincial changes in TH and leptin which may be associated 
with differences in fetal biometry at birth.
1. Biondi B.JCEM.2010.95:3614-17.

F-023
Intrapartum Fetal Heart Rate Patterns Prior to Bradycardia in Infants 
Born ≥34 Weeks of Gestation with Brain Damage. Yuki Kodama, Hiroshi 
Sameshima, Tsuyomu Ikenoue. Obstetrics and Gynecology, University of 
Miyazaki, Kiyotake-cho, Miyazaki, Japan.
OBJECTIVE: We investigated our hypothesis that some non-reassuring fetal 
heart rate (FHR) patterns are present before terminal bradycardia occurs in 
infants who subsequently develop brain damage.
METHODS: In a population-based study on brain damage in our district (10,000 
deliveries annually) from among the 65,197 cases registered (1998-2003), we 
extracted 136 cases of infants with brain damage. Among them, 66 infants were 
born at >34 weeks of gestation, 58 of whom had eligible FHR traces. Finally, 
13 infants with terminal bradycardia without recovery became the subjects of 
this study. We retrospectively analyzed FHR patterns for 1-2 hours prior to the 
bradycardia and classifi ed them according to the 2008 NICHD guidelines.
RESULTS: All infants survived and developed brain damage; spastic cerebral 
palsy (CP) (n=11), mental retardation (MR) with epilepsy (n=2) diagnosed at 
2 years old. Two had bradycardia on admission. In the remaining 11 infants, 
preceding FHR patterns were reassuring in 6 (55%) and non-reassuring in 5 
(45%), including late decelerations (n=4), and variable decelerations (n=2). 
Clinically relevant factors of the non-reassuring group include intrauterine 
infection (n=3, 60%), malpresentation (n=1), and unknown (n=1); those of 
reassuring group include cord prolapse (n=1), vaginal breech delivery (n=1), 
shoulder dystocia (n=1), rupture of membrane (n=1), and unknown (n=2).
DISCUSSION: Among the brain damaged infants born at >34 weeks of gestation 
who had shown intrapartum terminal bradycardia, 50% had unremarkable FHR 
patterns before abrupt onset of bradycardia. Among non-reassuring patterns 
prior to bradycardia, intrauterine infection was a major sentinel event.

F-024
Maternal Vitamin D Supplementation Decreases Risk of Rickets in 
Children but Effect Is Modifi ed by Parity, a Case-Control Study in 
Southern Egypt. Eman R Mahmoud,1,2 Ahmed F Ahmed,2 Nagah M Abo-
Elfotoh,2 Eman A Mohamed,2 Ayman Al-Hendy.1 1CWHR, Dept of Obstetrics 
and Gynecology, Meharry Medical College, Nashville, TN, USA; 2Dept of 
Public Health and Community Medicine, Sohag Faculty of Medicine, Sohag 
University, Sohag, Egypt.
Purpose: Rickets is a softening of bones in children and it is one of the most 
common childhood diseases in many developing countries like Egypt. The 
prevention of rickets in Egypt is primarily based on exposing children to sun 
rays and daily vitamin D intake from birth to eighteen months, Objective: we 
hypothesize that vitamin D supplementation for pregnant women may reduce 
the incidence of rickets in their infants. Methods: It is a case control study, a 
written questionnaire was administered to recent parturient mothers (Child aged 
6 months to 3 years) of different socioeconomic status and living in both urban 
and rural areas in Sohag City, Egypt. The questionnaire included questions on 
parity, Vitamin D supplementation during pregnancy as well as questions on 
sociodemographic characteristics. Results: The analysis demonstrated that 18% 
of primiparous women with Vitamin D supplementation had rachitic children 
versus 31.4%of without Vitamin D supplementation. In multiparous women we 
found that 23.4% of women supplemented with vitamin D had rachitic children, 
the highest incidence of rachitic children, 35%, was detected in multiparous 
women without Vitamin D supplementation. The difference between the two 
groups was statistically signifi cant (P 0.05). Conclusion: We conclude that 
supplement of pregnant women (primiparous, multiparous) with vitamin D 
during pregnancy may decrease the incidence of rickets in their children but 
that effect is modifi ed by the parity of the mother.

F-025
Management and Outcome of Consecutive Pregnancies Complicated by 
Idiopathic Intracranial Hypertension. Sharon Maslovitz,1 Shani Golan,2 
Michael J Kupferminc,1 Anat Kesler.2 1OB GYN, Lis Maternity Hospital, Tel 
Aviv, Israel; 2Ophthalmology, Sorasky Medical Center, Tel Aviv, Israel.
Background: To evaluate the course and management of visual and pregnancy 
outcomes of consecutive pregnancies with idiopathic intracranial hypertension 
(IIH).
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Methods: Medical records of women with recurrence of IIH symptoms in 
consecutive pregnancies were reviewed for neuro-ophthalmological fi ndings, 
management, and visual and pregnancy outcomes.
Results: Eight women (mean age 27.3 ± 5.3 years) were enrolled. The mean 
duration of IIH prior to the fi rst pregnancy was 3.4 ± 3.16 years. One woman 
with IIH pre-pregnancy symptoms and three women with clinical features of 
IIH during the second trimester of pregnancy (gestational week 21.7 ± 4.04) 
were treated with acetazolamide, (250 mg q8h). Symptoms resolved, resulting 
in uncomplicated fi rst deliveries for all four. The fi rst deliveries of four other 
women were by cesarean section due to obstetric indications. Only one woman 
developed symptoms and signs of IIH during her second pregnancy and was 
thus treated with acetazolamide. Two women who completed three pregnancies 
had no IIH symptoms during their pregnancies. The course and outcome of 
those pregnancies were normal.
Conclusions: IIH apparently does not worsen, or even become symptomatic 
in consecutive pregnancies. The appropriate management of IIH for pregnant 
women is similar to management for non-pregnant women, neither the course 
nor obstetric outcome of fi rst and consecutive pregnancies are infl uenced by 
the presence of IIH.

F-026
Are There Racial/Ethnic Differences in the Likelihood of Cesarean Delivery 
for Adolescents of Differing Weights. Michelle R Meyer,1 Amanda Yeaton-
Massey,1 Christine A Penfi eld,2 Aaron Caughey.3 1Obstetrics & Gynecology, 
University of California, San Francisco, CA, USA; 2Maternal and Child 
Health, University of California, Berkeley, Berkeley, CA, USA; 3Obstetrics & 
Gynecology, Oregon Health & Science University, Portland, OR, USA.
OBJECTIVE: To compare rates of cesarean delivery by ethnicity among 
adolescents of varying weight categories.
STUDY DESIGN: A retrospective cohort study examined rates of cesarean 
delivery among underweight (BMI<20), normal (BMI 20-24.9), overweight 
(25-29.9), and obese (>30) pregnant adolescents (age <20). The analysis 
controlled for nulliparity and examined differences in the rates of cesarean 
delivery by race/ethnicity. Chi-square tests were conducted to examine 
signifi cance of the results.
RESULTS: White and African American adolescents of higher weights were 
signifi cantly more likely to undergo cesarean delivery (see Table). Although 
the rates of cesarean delivery increased for Hispanic and Asian adolescents of 
higher weights, these results were not statistically signifi cant.
CONCLUSION: The likelihood of cesarean delivery increased signifi cantly 
at higher weights for nulliparous White and African American adolescents, but 
not for nulliparous Hispanics or Asians. This differential effect of overweight/
obesity by race/ethnicity needs to be better understood, but may contribute to 
racial/ethnic disparities in adolescent pregnancies.
Ethnicity, BMI, and Cesarean Delivery in Adolescents
Race/Ethnicity BMI <20 BMI 20-24.9 BMI 25-29.9 BMI >30 p value
White 9.2% 14.8% 15.0% 38.5% 0.002
African American 2.9% 5.8% 28.0% 20.0% <0.001
Hispanic 14.6% 12.1% 13.3% 21.2% 0.557
Asian 5.2% 8.1% 12.5% 16.7% 0.552

F-027
Race/Ethnicity and Risk of Cesarean Delivery in the Setting of Fibroids. 
Michelle R Meyer,1 Amanda Yeaton-Massey,1 Aaron Caughey.2 1Obstetrics & 
Gynecology, University of California, San Francisco, CA, USA; 2Obstetrics & 
Gynecology, Oregon Health & Science University, Portland, OR, USA.
OBJECTIVE: To examine differences in the likelihood of cesarean delivery 
for women with fi broids based on race/ethnicity.
STUDY DESIGN: A retrospective cohort study examined pregnant women 
with and without fi broids. Results were stratifi ed by race/ethnicity to examine 
differences in likelihood of cesarean delivery, and chi-square and multivariable 
analyses were performed.
RESULTS: Of the 19,562 women in our cohort, having fi broids increased the 
likelihood of cesarean delivery across all racial/ethnic groups (see Table) and 
within each group, African Americans and Asians consistently had the lowest 
risk of cesarean delivery. These fi ndings persisted when controlling for age, 
nulliparity, and induction of labor (see Table), though the effect on cesarean 
delivery was strongest in White and Hispanic women.
CONCLUSION: Fibroids increased the likelihood of cesarean delivery, but risk 
of cesarean delivery in the setting of fi broids varied by race/ethnicity. White 
and Hispanic women were most likely to experience a cesarean delivery if they 

had fi broids, while the likelihood of cesarean delivery was not as pronounced 
for African-American and Asian women. These fi ndings can offer insight to 
providers when counseling antepartum women with fi broids.
Percentages of Cesarean Delivery with and without Fibroids by Race/Ethnicity
Race/Ethnicity CD fi broids % (N) CD no fi broids % (N) p value aOR (95% CI)
White 44% (125) 22% (1,857) <0.001 2.36 (1.74-3.19)
African 
American 33% (46) 19% (685) 0.017 1.75 (1.11-2.76)
Hispanic 45% (35) 24% (722 0.016 2.06 (1.14-3.71)
Asian 36% (59) 16% (947) 0.011 1.76 (1.14-2.70)

F-028
History of Depression and Pregnancy: Are There Differences in Perinatal 
Outcomes. Michelle R Meyer,1 Amanda Yeaton-Massey,1 Yvonne W Cheng,1 
Aaron Caughey.2 1Obstetrics & Gynecology, University of California, San 
Francisco, CA, USA; 2Obstetrics & Gynecology, Oregon Health & Science 
University, Portland, OR, USA.
OBJECTIVE:To examine the association between depression and perinatal 
outcomes.
STUDY DESIGN: This was a retrospective cohort study of obstetric patients 
at a single academic institution. Women with a history of depression were 
compared to those without depression. Demographics, obstetric history, 
obstetric interventions, and perinatal outcomes were examined using univariate 
and multivariable analyses.
RESULTS: Of the 21,756 women in our cohort, 311 (1.4%) reported a history of 
depression. Depression was not signifi cantly associated with preterm delivery, 
SGA, LGA, placenta abruption, IUFD, preeclampsia, cesarean delivery, 
operative vaginal delivery, or prolonged labor (see Table). Depression was 
signifi cantly associated with epidural use (OR 1.99, CI=1.3-3.0). These fi ndings 
persisted in multivariate analyses when controlling for potential cofounders.
CONCLUSION: Women with a history of depression were not more likely 
to experience preterm delivery, fetal growth disorders, or other adverse 
neonatal or perinatal outcomes. The one positive fi nding indicated that women 
with a history of depression were more likely to utilize epidural anesthesia. 
Overall, these fi ndings can be reassuring to pregnant women with a history 
of depression.
Pregnancy Outcomes in Women with a History of Depression
Outcome Depression 

(%)
No Depression 
(%) p-value AOR, 95% CI

Preterm delivery <37 wks 19.0 19.0 0.997 1.09 (0.8-1.5)
SGA 8.7 7.2 0.313 1.26 (0.8-1.9)
LGA 9.4 8.1 0.410 1.21 (0.8-1.8)
Placenta abruption 1.3 1.6 0.653 0.56 (0.1-2.3)
IUFD 0.6 0.8 0.793 0.93 (0.2-3.8)
Preeclampsia 5.1 6.4 0.371 0.93 (0.5-1.6)
Cesarean delivery 20.6 20.6 0.995 1.02 (0.8-1.4)
Operative vaginal delivery 13.5 13.1 0.833 1.10 (0.8-1.6)
Epidural 72.4 57.1 <0.001 1.99 (1.3-3.0)
Prolonged labor 19.9 16.4 0.095 1.34 (0.9-1.9)

F-029
Are There Racial/Ethnic Differences in Maternal Preferences for Perinatal 
Outcomes. Michelle R Meyer,1 Amanda Yeaton-Massey,1 Stephanie J Handler,1 
Jesus M Granados,1 Yvonne W Cheng,1 Aaron Caughey.2 1Obstetrics & 
Gynecology, University of California, San Francisco, CA, USA; 2Obstetrics & 
Gynecology, Oregon Health & Science University, Portland, CA, USA.
OBJECTIVE: To examine the relationship between race/ethnicity and maternal 
preferences for perinatal outcomes using a willingness-to-pay utility metric.
STUDY DESIGN: A cross-sectional survey was conducted of 719 pregnant 
women in the third trimester. Women reported demographics including race/
ethnicity and insurance (private or MediCal). Preferences for perinatal outcomes 
were assessed using a willingness-to-pay (WTP) metric. Results were stratifi ed 
by insurance status, and chi-square tests were performed to assess differences 
in preferences based on race/ethnicity.
RESULTS: Among women with private insurance, Latinas and Asians were 
less likely to be willing to pay to achieve their preferred mode of delivery, and 
avoiding incontinence, labor induction, and postpartum depression (see Table). 
Additionally, Latinas were least willing to pay to avoid a NICU admission. 
Among women with Medicaid, there were only minimal differences in 
willingness to pay (data not shown).
CONCLUSION: After stratifying by insurance, we found negligible racial/
ethnic differences among those with public insurance, but many differences by 
race/ethnicity among those with private insurance. These fi ndings may allow 
providers to gain insight on how to improve perinatal counseling and care for 
women of different racial/ethnic backgrounds.
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Percentage of Women Willing to Pay Money to Obtain Preferred Perinatal Outcomes
Perinatal Outcomes White African American Latina Asian p value
Mode of Delivery 68% 69% 45% 56% 0.023
Location 19% 31% 13% 18% 0.294
Incontinence 76% 75% 50% 64% 0.009
Forceps/vacuum 63% 50% 48% 55% 0.238
Perineal Tear 71% 55% 55% 69% 0.260
Induction of Labor 47% 50% 24% 31% 0.009
NICU Admission 82% 75% 54% 68% 0.002
Postpartum Depression 73% 77% 45% 64% 0.011

F-030
The Effects of Maternal Obesity on the Accuracy of Clinical Fetal Weight 
Assessment. Cherady Hawkins, Thinh Nguyen, Erol Amon, Jeffrey Gavard. 
Deptartment of OB/GYN, Saint Louis University School of Medicine, Saint 
Louis, MO, USA.
OBJECTIVE: Estimating fetal weight in obese women can be diffi cult. We 
studied the accuracy of maternal perception versus physician clinical assessment 
of estimated fetal weight (EFW) in obese patients.
STUDY DESIGN: Physician EFW was based on fundal height and Leopold’s. 
Mothers independently provided EFW. NIH BMI (body mass index) classes 
used at delivery [Non-obese (<30), Class I (30-<35), II (35-<40) and III 
(≥40)]. We prospectively studied 112 term singletons admitted for induction or 
cesarean. Mean absolute error (MAE = |EFW – birthweight (BW)|) and mean 
absolute % error (MPE =|( EFW – BW)/BW| x100) calculated. Signifi cance 
was p<0.05.
RESULTS: BMI distribution was non-obese (n=27), Class I (n=36), II (n=25) 
and III (n=24). Median and range BMI at delivery was 34 (21.8-64.2). Mean 
maternal weight at delivery was 209 lbs ± 49. Mean age was 26 yrs ± 5.6. 
63% were black and 29% were white. 63% were multiparous. 14 (13%) had 
an ultrasound EFW within 72 hours of admission. Median gestational age at 
delivery was 39 weeks (37-42). Mean birth weight was 3335g ± 524. Thirteen 
(12%) were macrosomic (>4000g). There was no signifi cant difference between 
mothers and physicians in predicting macrosomia. See table for comparisons 
of MAE. Respective comparisons of MPE within BMI classes: non-obese 
(9.9%±7.8 vs 11.8±8.1; p=0.18); Class I (11.3 ± 9.4 vs 11.2 ± 8.1; p=0.92); 
Class II (11 ± 10.1 vs 13.1 ± 14.6; p=0.48); Class III (9.9 ± 6.4 vs 13.6 ± 9.3; 
p=0.06). Accuracy of EFW ≤ 10% of birth weight within Class III BMI was 
63% for mothers and 33% for physicians (p=0.08).
Mean Absolute Error of EFW Estimation (grams)
 Mothers Physicians p
All Subjects 344 ± 261 388 ± 271 0.12
Non-obese 332 ± 272 384 ± 254 0.24
Class 1 355 ± 273 351 ± 242 0.91
Class 2 331 ± 276 360 ± 304 0.68
Class 3 356 ± 227 477 ± 292 0.08

CONCLUSION: Pregnant women with BMI ≥ 40 tend to be more accurate 
than physicians in predicting birth weight. In this diffi cult-to-assess group, 
maternal perception of birth weight may be a tool to improve accuracy of 
estimated fetal weight.

F-031
Combined Postnatal Statin with Glucocorticoid Treatment Prevents 
Cardiac Susceptibility to Ischaemic Injury. Y Niu, EA Herrera, AD Kane, 
KL Brain, CM Cross, DA Giussani. Physiology, University of Cambridge.
Introduction: Postnatal dexamethasone (Dex) using clinically relevant doses 
for treatment of chronic lung disease (CLD)programmes heart dysfunction from 
an early age in rats (Niu et al. SGI 2010). Therefore, early clinical screening may 

open a window of time for intervention. However, the mechanism underlying 
the adverse consequences of Dex on cardiac dysfunction remain unknown, 
preventing the identifi cation of plausible therapy. Glucocorticoids are known 
to promote oxidative stress with subsequent depletion of nitric oxide (NO; 
Iuchi et al. Circ Res 92:81, 2003). In contrast, statins are known to increase 
NO bioavailability (Kaesemeyer et al. JACC 33(1):234, 1999). This study 
investigated whether combined postnatal treatment of statins with Dex prevents 
Dex-induced programming of cardiac dysfunction in rats.
Methods: Male Wistar rat pups received i.p. injections of a 3-day tapering 
course of Dex (0.5, 0.3 and 0.1 µg.g-1.day-1, n=13) or saline (Ctrl, 10 µl.g-1.day-1, 

n=13) without or with pravastatin (10mg.kg-1; DS, n=13; CS, n=13). Pravastatin 
or vehicle treatment continued from P4-6. At P21, following euthanasia, hearts 
were isolated and cardiac function was studied in a Langendorff preparation.
Results: Postnatal Dex treatment compromised cardiac systolic function 
(decreased left ventricular developed pressure, LVDP, Fig. 1A), decreased 
myocardial contractility (reduced dP/dt max, Fig. 1B) and increased susceptibility 
to heart ischaemic injury (reduced coronary blood fl ow and delayed recovery 
at 5 min from global ischaemia for 15 min, Fig. 1C,D). Concomitant treatment 
with pravastatin restored all effects. Pravastatin treatment alone did not have 
any effects on cardiac function (Fig. 1).
Conclusions: Postnatal Dex treatment using a human clinical regimen for 
the treatment of CLD programmes cardiac dysfunction from a young age. 
Combined therapy with pravastatin protects against this effect, providing 
plausible therapy for early clinical intervention.
Supported by The British Heart Foundation, the BBSRC and The Royal 
Society.

F-032
Factors Predicting Successful Induction of Labor with Misoprostol Vaginal 
Insert. Leo Pezvner,1 Barbara L Powers,2 Deborah A Wing.1 1Obstetrics and 
Gynecology, University of California, Irvine, Orange, CA, USA; 2Cytokine 
Pharmasciences, Inc, King of Prussia, PA, USA.
OBJECTIVE: To evaluate the maternal and pregnancy characteristics that 
independently predict successful induction of labor, defined as vaginal 
delivery.
METHODS: The study was a secondary analysis of the data collected during 
the Misoprostol Vaginal Insert (MVI) 204 Trial, a multi-site, double-blind, 
randomized trial of women requiring cervical ripening before induction of labor. 
The primary outcome was to estimate the maternal and pregnancy characteristics 
that independently predict successful induction of labor. Outcomes were 
adjusted for parity, body mass index (BMI), baseline modifi ed Bishop score, 
and treatment group allocation in a multiple regression analysis.
RESULTS: 373 patients were induced and had suffi cient labor and delivery 
data for a comparative analysis. 267 (71.6%) patients subsequently had a 
vaginal delivery. Multiparity (odds ratio [OR] 6.10, 95% confi dence interval 
[CI] 3.07-12.12, p<0.001), maternal age <35 years (OR 3.23, 95%CI 1.28-7.69, 
p=0.013) and height greater than 5’5” (OR 2.41, 95%CI 1.33-4.37, p=0.004) 
were signifi cant for predicting successful induction of labor. Subjects whose 
labor was induced secondary to diabetes were signifi cantly more likely to have 
a cesarean delivery (OR 5.88, 95%CI 1.32-25.0, p=0.02).



 Poster Session: Clinical Perinatology (Friday, 3/18/2011, 9:00:00 AM - 11:00:00 AM)

Scientifi c Abstracts Reproductive Sciences Vol. 18, No. 4 (Supplement), March  2011 183A

CONCLUSION: Maternal characteristics such as parity, age, height and reason 
for induction are important variables to consider when predicting a successful 
induction of labor. The nearly 30% rate of cesarean delivery in this study 
underscores the importance of counseling candidates for induction of labor 
regarding their chances for a vaginal delivery.

F-033
Outcome of Pregnancies Complicated by Placenta Accreta at Different 
Gestational Ages (GA). Shai Pri-Paz,1 Patricia C Devine,1 Karin M Fuchs,1 
Clarissa Bonanno,1 Sreedhar Gaddipati,1 Jason D Wright.2 1Obstetrics and 
Gynecology, Division of Maternal Fetal Medicine, Columbia University 
Medical Center; 2Obstetrics and Gynecology, Division of Gynecologic 
Oncology, Columbia University Medical Center.
OBJECTIVE: To compare outcome of pregnancies complicated by placenta 
accreta based on the GA at time of delivery.
STUDY DESIGN: This was a retrospective review of all deliveries with 
pathology-confi rmed placenta accreta (accreta, increta, or percreta) between 
January 2000 and June 2010. Records were reviewed to determine the 
obstetrical history, antenatal ultrasound and MRI results, antenatal bleeding 
history, clinical circumstances of delivery and maternal morbidity. The cohort 
was grouped based on the GA at delivery.
RESULTS: We identifi ed a cohort of 95 cases of pathologically confi rmed 
placenta accreta of which 12 were excluded due to incomplete data, delivery 
at outside institution or delivery prior to 23 wks gestation. 30 patients delivered 
<34 weeks, 26 at 34 – 36 6/7 wk and 27 at ≥37 wk.
In comparison to deliveries <37 wks (n=56), women that delivered at term had 
signifi cantly (p<0.05) less prior cesarean deliveries (CD), antenatal bleeding or 
admission, placenta previa and antenatal diagnosis of accreta. They were also 
less likely to require hysterectomy and massive transfusion.
Table 1: Characteristics of patients delivered at different GA in the setting of placenta 
accreta
GA at delivery 23 – 33 6/7 

wk (n = 30)
34 – 36 6/7 
wk (n = 26)

≥37 wk 
(n = 27)

Maternal age 35.1 34.4 36.4
Gravidity 5.5 5.0 5.1
# prior CD 1.8 1.7 1.1
Antenatal bleeding 90% 42% 12%
Antenatal admission 80% 42% 20%
Placenta previa 90% 81% 37%
Antenatal diagnosis 70% 77% 33%
Scheduled delivery 13% 64% 62%
Hysterectomy 97% 92% 67%
Estimated blood loss (EBL) (cc) 7227 4621 3160
EBL ≥ 5000 cc 41% 20% 15%
Transfused packed red blood cells (PRBC units) 15.1 9.9 6
Massive transfusion (PRBC ≥ 10) 48% 31% 16%
Hemoglobin nadir (gm%) 7 8 8
Intensive care unit (ICU) admission 64% 16% 27%
CONCLUSION – While pregnancies that progressed to term likely represent 
less severe forms of placenta accreta, our fi ndings suggest that as the ability 
to diagnose accreta antenatally improves, in pregnancies not complicated by 
antenatal bleeding and admission, especially in the absence of placenta previa, 
consideration might be given to postponing delivery until term.

F-034
Neonatal Outcomes after Prenatally Diagnosed Vasa Previa. A Case Series. 
Vivian Romero,1 Uma Perni,1 Dipa Joshi,2 Ellen Mozurkewich,1 Marjorie 
C Treadwell.1 1Obstetrics and Gynecology/Division of Maternal and Fetal 
Medicine, University of Michigan, Ann Arbor, MI, USA; 2University of Michigan 
Medical School, Ann Arbor, MI, USA.
Objective: Fetal exsanguination from ruptured vasa previa may have 
catastrophic fetal and neonatal consequences. The purpose of this study was 
to describe the neonatal outcomes when prenatal diagnosis of vasa previa has 
been made.
Methods: A retrospective review of cases of vasa previa diagnosed between 
2007 and 2010 at the University of Michigan Medical Center was conducted. 
Obstetric and neonatal outcome data were collected.
Results: Prenatal diagnosis of vasa previa occurred in 13 pregnancies of which 
9 (6 singletons and 3 twin pregnancies, resulting in 12 neonates) delivered in 
our center. Gestational age at delivery ranged from 24 weeks to 38 weeks, with 
the majority of neonates delivered at 34 weeks (33.3%) and 35 weeks (33.3%). 
Vaginal bleeding that required immediate delivery was reported in 3 pregnancies 
(2 twin and 1 singleton gestation). 66.7% (8/12) were born to mothers who 
had received betamethasone. 100% were delivered by cesarean section. One 
minute Apgar score < 5 was reported in 50% of cases and cord ph < 7.1 was 
seen in one case. One patient with prenatal diagnosis of vasa previa presented 
in early labor at 38weeks and the neonate required blood transfusion. NICU 

admissions were reported in 66.7% (8/12). The median length of stay was 18 
days (range: 8-93 days). Neonatal death was reported only in 1 case delivered 
at 24 weeks due to extreme prematurity.
Table 1 summarizes the neonatal complications.
Table 1
Neonatal complications n %
RDS 5 41.7%
NEC 1 8.3%
IVH 2 16.7%
LBW 7 58.3%
Feeding diffi culties 3 25%
Hyperbilirrubinemia 2 16%
Neonatal death 1 8.3%
Conclusion: Late preterm delivery of pregnancies complicated prenatally 
diagnosed vasa previa has led to reports of reduced neonatal morbidity and 
mortality. However, signifi cant morbidity related to iatrogenic prematurity 
persists.

F-035
Race/Ethnicity Differences in Labor Outcomes with Misoprostol and 
Dinoprostone Vaginal Inserts. Megan L Stephenson, Leo Pevzner, Barbara L 
Powers, Deborah A Wing. Obstetrics and Gynecology, University of California, 
Irvine, Orange, CA, USA.
OBJECTIVE: To compare labor characteristics and outcomes across race/
ethnicity in Misoprostol Vaginal Insert Trial patients.
METHODS: Secondary analysis was conducted using Misoprostol Vaginal 
Insert (MVI) trial data; a double-blind, randomized, control trial comparing 
three sustained release vaginal inserts containing dinoprostone 10 mg, 
misoprostol 50 mcg (MVI 50) or 100 mcg (MVI 100) with a total of 1,308 
patients enrolled.
RESULTS: Outcomes were compared by race/ethnicity with all subjects and 
within specifi c treatment group. Approximately 20% of both whites and blacks 
were induced for hypertension/preeclampsia, while 29.1% of other races and 
13.2% of Hispanics were induced for diabetes (p <0.0001). Almost all subjects 
regardless of race/ethnicity achieved active labor (p=0.30), and induction 
failures were encountered with similar frequencies among the groups (p=0.28). 
Cesarean delivery occurred most frequently in blacks (32.7%) and was more 
often performed for non-reassuring fetal heart rate tracing in blacks compared 
to other race/ethnicities (p= 0.01). Birth weights of black infants were lower 
than other races/ethnicities (3251.0 ± 427.9 g versus 3415.6 ± 485 for white, 
3403.4 ± 477.6 for Hispanic (p <0.0001), and 3361.8 ± 468.4g for other race 
infants (p=0.05). More Hispanics experienced post partum hemorrhage (8.8%) 
when compared with blacks and whites (p =0.02 and p<0.0001 respectively). 
Multivariate analysis controlling for BMI, parity and age did not reveal any 
differences in outcomes. Treatment assignments did not infl uence outcomes.
CONCLUSION: In this large prospective, double blinded trial, overall 
differences in obstetric outcomes, maternal adverse events, neonatal adverse 
events and neonatal length of stay were not appreciated between the races. 
Racial/ethnic disparities were again demonstrated in this study where Blacks 
were more likely to undergo Cesarean and have smaller babies when compared 
with other races. However, in contrast to some previous studies, Hispanics were 
no more or less likely to undergo Cesarean. Despite multiple studies, the causes 
for racial disparities are unknown and often multifactorial, though assessing 
patients’ risk factors may allow practitioners to better provide comprehensive 
care to diverse populations.

F-036
Safe Administration of Nitrous Oxide during Labour Using a Newly 
Developed Scavenging System. Jacoba van der Kooy, Hanneke de Graaf, 
Elaine Fitzpatrick, Zita Kolder, Eric Steegers, Gouke Bonsel. Department 
of Obstetrics and Gynaecology, Erasmus MC, Rotterdam, Zuid Holland, 
Netherlands.
Objective
Nitrous oxide as an analgesic (NOA) is routinely used in obstetrics during 
labour. Epidemiological studies have linked chronic occupational exposure 
to nitrous oxide to specifi c health problems, including reproductive risks. 
Occupational exposure limits (OELs) allow the use of NOA once appropriate 
preventive and safety measures have been taken.
We assessed the practical appliance, patient convenience and effectiveness 
of a scavenger system (Anevac P-system) applied in NOA during labour in a 
midwifery led birth centre in the Netherlands.
Methods
Non-pregnant midwives participated in the study. Patients provided verbal 
consent.
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NOA was delivered as a 50:50 mixture with oxygen, known as Relivopan®, 
and was self administered by the patient. The scavenging device, containing 
a double mask and a chin mask (Anevac P system) was connected to the local 
evacuation system vented outside the building. Data on the 8-hour average 
exposure as well as on the short term exposure (15 minutes short-term peak) 
was obtained.
Results
Six patients were included. In this study period the 8h-average exposure 
limit was not exceeded, however in all patients short term peaks occasionally 
exceeded OEL. An additional seven patients were included after four additional 
procedures were implemented. System effectiveness was improved by; (1) 
discontinuation of NOA when patient remained restless, (2) permanent adequate 
position of chin mask, when entering second stage; (3) the addition of extra 
oxygen (100%) (5 minutes wash-out), and (4) increased evacuation rate (34 
m3/hr) of the chin mask. After implementation the 8h-average exposure and 
short term peak exposure never exceeded the OELs. System leakage was not 
observed during either study period. The equipment was reported user friendly 
by both patient and midwife.
Conclusion
The Anevac P scavenging system during nitrous oxide analgesia in labour 
prevents exceeding occupational exposure limits in professional workers. The 
scavenging system appeared acceptable and effective, and can be considered 
in hospital settings that use nitrous oxide as analgesic during labour. After 
presenting the data approval was granted by the Dutch National Institute for 
Occupational Safety and Health.

F-037
Acute Pyelonephritis in Pregnancy: A 15-Year Retrospective Analysis. 
Deborah A Wing,1 Michael J Fassett,2 Darios T Getahun.3 1Obstetrics and 
Gynecology, University of California, Irvine, Orange, CA, USA; 2Obstetrics 
and Gynecology, Kaiser Permanente West Los Angeles Medical Center, Los 
Angeles, CA, USA; 3Department of Research and Evaluation, Department of 
Research and Evaluation, Kaiser Permanente Southern California Medical 
Group, Los Angeles, CA, USA.
OBJECTIVE: To evaluate the incidence of pyelonephritis and the incidence 
of risk factors and obstetrical complications in women with acute antepartum 
pyelonephritis.
METHODS: This cohort study examined the incidence of acute pyelonephritis 
in pregnant women delivering in Kaiser Permanente Southern California 
(KPSC) hospitals between 1993-2008 (n =428,374). The pregnancy outcomes of 
these cases were compared to the general obstetric population in KPSC during 
the same time period. Data were extracted from birth certifi cate, inpatient, and 
outpatient encounter fi les.
RESULTS: There were 2759 cases of acute antepartum pyelonephritis 
identifi ed during the study period (incidence 0.6%). There were signifi cant 
differences in race/ethnicity, extremes of parity, and young age (p<0.001) 
between groups. Women with pyelonephritis in pregnancy were more likely 
to initiate prenatal care late (20.5% vs. 16.8%, p<0.001), smoke (5.3% vs. 
3.0%, p<0.001) and have fewer than 12 years of education (25.2% vs. 17.8%, 
p<0.001). Complications included preterm delivery (10.9%, adjusted odds 
ratio [aOR] 1.36 {95% confi dence interval [CI] 1.18, 1.56}), septicemia (2.2%, 
aOR 56.28, [95% CI 41.57, 76.21]), acute pulmonary insuffi ciency (0.2%, aOR 
7.12 [95% CI 2.89, 17.54]), acute renal dysfunction (0.1%, aOR 5.68 [95% CI 
1.79, 18.03]), and anemia (18.5%, aOR 1.97 [95% CI 1.78, 2.17]). The preterm 
delivery rate was higher in women with acute pyelonephritis than in the general 
population (8.6%, p<0.001). Most of the preterm deliveries occurred between 
33 and 36 weeks (8.3%).
CONCLUSION: This study demonstrates that the incidence of pyelonephritis 
in an integrated health care system where routine prenatal screening for 
asymptomatic bacteriuria is employed. However, maternal complications 
persist, and the risk of preterm birth higher than the baseline obstetric 
population.

F-038
Fetal Heart Rate and Cardiotocographic Abnormalities Associated with 
Misoprostol Vaginal Insert (MVI). Deborah A Wing,1 Megan L Stephenson,1 
Barbara L Powers.2 1Obstetrics-Gynecology, University of California, Irvine, 
Orange, CA, USA; 2Cytokine Pharmasciences, Inc, King of Prussia, PA, 
USA.
OBJECTIVE: To characterize the incidence, timing and outcome of FHR 
and CTG abnormalities associated with the misoprostol vaginal insert (MVI) 
during labor induction.

DESIGN: Secondary analysis.
SETTING: Multi-site, double-masked, randomized trial of MVI for cervical 
ripening before labor induction.
SAMPLE: 374 subjects randomized to receive MVI 100mcg, MVI 150mcg 
or MVI 200mcg.
MAIN OUTCOME MEASURES: Incidence of FHR and CTG abnormalities 
between three study groups; MVI 100 was the comparator.
RESULTS: Tachysystole overall occurred more frequently with MVI 200 
compared to MVI 100 (p< 0.001, RR 2.11, 95% CI 1.39, 3.22) and with drug 
in situ (14.4% v 38.2%, p<0.001). Tachysystole was tolerated for a similar 
duration prior to drug removal for MVI 200 and MVI 100 (median duration 61.5 
min and 39.0 min, respectively, p=0.60). Tachysystole resolved quickly after 
drug removal and had no adverse effect on clinical outcomes as measured by 
cesarean rate. Overall incidence was similar across groups for Category II or III 
FHR patterns, however these occurred more frequently after tachysystole with 
MVI 200 [9 (7.6%) and 26 (19.8%) in the MVI 100 and 200 groups, (p=0.006)]. 
Abnormal FHR pattern was the indication for cesarean in 18 (13.7%) MVI 200 
women compared to 11 (8.4%) MVI 100 women (p=0.33).
CONCLUSION: The FHR and CTG abnormalities encountered during MVI 
inductions were without clinical signifi cance.
FHR and CTG abnormalities during labor induction with MVI
 MVI 100 (n=118) MVI 150 (n=125) MVI 200 (n=131)
Category II or III (non-
reassuring) FHR pattern 75 (63.6%) 71 (56.8%) 71 (54.2%)
p  0.30* 0.16**
Uterine hypertonus 4 (3.4%) 7 (5.6%) 9 (6.9%)
p  0.54* 0.26**
Uterine tachysystole 23 (19.5%) 32 (25.6%) 54 (41.2%)
p  0.29* <0.001**
Uterine hyperstimulation 
syndrome 8 (6.8%) 12 (9.6%) 16 (12.2%)
p  0.49* 0.20**
Cesarean during fi rst 
hospitalization 37 (31.4%) 38 (30.4%) 30 (22.9%)
p  0.89* 0.15**
*Comparing MVI 100 to MVI 150. **Comparing MVI 100 to MVI 200. 

F-039
Reducing Latent Phase of Labor and Time to Cesarean with Misoprostol 
Vaginal Insert (MVI). Deborah A Wing,1 Megan L Stephenson,1 Diane M 
Tipping,3 Barbara L Powers.2 1Department of Obstetrics and Gynecology, 
University of California, Irvine, Orange, CA, USA; 2Tipping Consulting, Inc., 
Green Lane, PA, USA; 3Cytokine Pharmasciences, Inc., King of Prussia, PA, 
USA.
OBJECTIVE: To evaluate whether treatment with the controlled-release 
MVI during labor induction reduced the latent phase of labor and time to 
cesarean.
DESIGN: Secondary analysis.
SETTING: A multi-site, double-masked, randomized trial of three dose 
reservoirs of MVI in women requiring cervical ripening before induction of 
labor.
SAMPLE: 374 subjects randomized to receive MVI 100 mcg, MVI 150 mcg 
or MVI 200 mcg.
MAIN OUTCOME MEASURES: Times to onset active labor and cesarean. 
MVI 100 acted as the comparison group.
RESULTS: MVI 200 signifi cantly reduced the duration of the latent phase of 
labor (p = 0.007, Table 1), and was also associated with reduced median time 
to cesarean compared to MVI 100 (p = 0.008). Primary indications for cesarean 
included Category II or III FHR pattern, dysfunctional labor including arrest 
of dilatation, lack of effi cacy and failure to progress, and other. None of the 
differences in indications reached signifi cance.
CONCLUSION: Compared to MVI 100, treatment with MVI 200 was 
associated with reduced latent phase of labor and reduced time to cesarean 
with a similar profi le for indications.
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Times to Onset Active Labor and Cesarean and Indications for Cesarean
 MVI 100 (N=118) MVI 150 (N=125) MVI 200 (N=131)
Median Time to 
Onset of Active Labor 
(minutes) [range]

1069.0 [885-1153] 775.0 [724-977] 701.0 [550-759]

p1  0.16* 0.007**
Median Time to 
Cesarean 
(minutes) [range]

1923.0 [583-4577] 1592.5 [363-4729] 1239.0 [476-3593]

p1  0.11* 0.008**
Subjects Delivered by 
Cesarea+(95% CI)

37 (31.4%) 
(23.1%, 40.5%)

38 (30.4%) (22.5%, 
39.3%)

30 (22.9%) (16.0%, 
31.1%)

p2  0.89* 0.15**
Indications    
Non-reassuring FHR 
pattern 11 (9.3%) 12 (9.6%) 18 (13.7%)
Dysfunctional labor 21 (17.8%) 24 (19.2%) 12 (9.2%)
Other 5 (4.2%) 2 (1.6%) 0 (0.0%)

1 Two-sided p-value obtained from a Log-Rank Test23 p-values based on Fisher’s 
Exact test. *Probability value comparing MVI 100 to MVI 150. **Probability value 
comparing MVI 100 to MVI 200. 

F-040
Postnatal Cellular Telephone Radiation Exposure Does Not Affect 
Behavior. Michael Li, Tamir S Aldad, Xiao-Bing Gao, Hugh S Taylor. 
Obstetrics, Gynecology and Reproductive Sciences, Yale University School of 
Medicine, New Haven, CT, USA.
Objective: The effects of cellular telephone radiofrequency exposure on growth 
and development are poorly understood. We evaluated the postnatal effects of 
an 800-1900 Mhz device with a specifi c absorption rate (SAR) level of 1.6 
W/kg, on behavior.
Methods: Sixty-six pups were continuously exposed postnatally for 28 days to a 
muted and silenced 800-1900 Mhz cellular phone with a specifi c absorption rate 
(SAR) of 1.6 W/kg. The phones were placed on an active call and positioned 
over the feeding bottle area at a distance of 5cm - 25cm from the mice. Twenty 
seven control pups were exposed postnatally to a deactivated phone and kept 
under the same conditions. In order to evaluate behavior, pups were given the 
standard object recognition memory test, the light/dark box test and the step 
down assay at 8 weeks of age (66 exposed and 27 control mice). All assays 
were fi lmed and scored by three observers blinded to the treatment.
Results: The mean preference index determined by standard object recognition 
memory test was 71.6% in the exposed group and 73.2% in controls, indicating 
no impairment in memory. The mean number of light/dark transitions was 13.6 
in the continuously exposed group and 11.3 in the control group confi rming 
no signs of hyperactive behavior (p = 0.181). There was also no signifi cant 
difference in total light/dark time between the exposed group and control group 
(71.5 seconds vs. 69.6 seconds, respectively p = 0.228) and in the step down 
assay (31.2 vs. 19.6 seconds, respectively, p = 0.163).
Conclusions: Mice exposed postnatally to cellular telephone radiation 
demonstrated no signs of hyperactivity, impaired memory, fear or anxiety. 
Although epidemiological studies have reported a correlation between 
childhood cellular phone exposure and these behavioral symptoms (such as 
in attention defi cit hyperactivity disorder (ADHD)), our data suggests that 
increasing cell phone radiofrequency exposure during early childhood is not 
a potential contributor to the rising prevalence of ADHD.

F-041
Short and Long Term Exposure In-Utero to Cellphone Radiation Affects 
Pyramidal Neurons and Behavior. Tamir Aldad, Geliang Gan, Michael Li, 
Xiao-Bing Gao, Hugh Taylor. OB/GYN, Yale School of Medicine, New Haven, 
CT, USA.
Objective: The in-utero effects of cellphone radiofrequency exposure on 
development remain unknown. We evaluated the in-utero effects of an 800-
1900 Mhz device on pyramidal neurons and behavior.
Methods: 33 pregnant mice were exposed days 1-17 of gestation to 800-1900 
Mhz cell phone with a specifi c absorption rate of 1.6 W/kg. Phones were on 
an active call and positioned at 15 cm. 27 pregnant females were exposed 24 
hours/day, 3 for 15 h/d, and 3 for 9 h/d. 42 pregnant controls were exposed to 
a deactivated phone. To evaluate behavior, 161 of the exposed pups were given 
the object recognition memory test, light/dark box test and step down assay at 
8, 12, and 16 weeks and scored by 3 observers blinded to treatment.
Whole cell patch clamp recordings of miniature excitatory postsynaptic 
currents (mEPSCs) were performed in pyramidal neurons of the prefrontal 
cortex. Changes in mEPSCs frequency indicate modifi cation of the presynaptic 

component. Amplitude changes implicate the postsynaptic component. mEPSCs 
were recorded in layer V pyramidal neurons (3-4 weeks old, n=4 per group). 
Corticosterone was measured by ELISA.
Results: The mean preference index for the object recognition memory test at 8, 
12, and 16 weeks was 63% in the exposed group and 70% in controls (p =0.003), 
indicating impairment in memory. The mean number of light/dark transitions 
was 24 in the exposed group and 16 in controls (p=<0.001), suggesting 
hyperactivity. There was no difference in total light/dark time or the step down 
assay. The amplitude of mEPSC events in exposed mice shifted signifi cantly 
to the left. (P<0.01, N=46, Kolmogorov-Smirnov test), suggesting a defi ciency 
in synaptic transmission at the postsynaptic site. The frequency of mEPSCs 
showed a dose-dependent decrease as exposure increased. Corticocosterone 
levels were identical between groups.
Conclusions: Mice continuously exposed in-utero to cell phone radiation 
demonstrated hyperactivity and impaired memory without increased 
fear or anxiety. These behavioral changes are likely induced by altered 
neuronal developmental programming; synaptic effi cacy of glutamatergic 
transmission was decreased at the postsynaptic site in layer V pyramidal 
neurons, indicating impairment in glutamatergic transmission in the PFC. 
These behaviors and neuropathology are similar to those seen in attention 
defi cit hyperactivity disorder, suggesting that cell phone use in pregnancy is 
a potential contributor.

F-042
A Tobacco-Smoke Aryl Hydrocarbon Receptor Ligand Reduces Germ 
Cell Proliferation in the Human Fetal Ovary. Richard A Anderson,1 
Luke McIlwain,2 Shiona M Coutts,2 Hazel L Kinnell,2 Andrew J Childs.2 
1Reproductive and Developmental Sciences, University of Edinburgh, 
Edinburgh, United Kingdom; 2MRC Human Reproductive Sciences Unit, 
University of Edinburgh, Edinburgh, United Kingdom.
Introduction
Fetal life is a critical time for female fertility, as germ cells complete 
proliferation and form the lifetime stock of primordial follicles before birth. 
External infl uences at that time may impact on later reproductive function. It has 
been proposed that female fertility is reduced by in utero exposure to cigarette 
smoke, whose products may act through the aryl hydrocarbon receptor (AHR). 
We hypothesised that human germ cells express AHR, and their development 
may therefore be affected by exposure to an AHR ligand.
Methods
Human fetal ovaries were obtained following medical termination of pregnancy 
at 64 days to 20 weeks gestation. Women gave consent and the study received 
IRB approval. AHR expression in fetal ovary was investigated by quantitative 
PCR and immunohistochemistry. AHR function was investigated by culturing 
ovary-mesonephros complexes (58-65d gestation) in serum free medium in the 
presence of the AHR ligand 9,10-dimethyl-1,2-benzanthracene-3,4-dihydrodiol 
(DMBA-DHD, 1µM) or vehicle control for 7 days. Immunohistochemistry 
was performed to detect total germ cell number (AP-2γ), proliferation 
(phosphorylated histone-H3) and apoptosis (cleaved caspase 3) on adjacent 
serial sections.
Results
AHR mRNA expression increased 2 fold between fi rst and late second trimester 
(p=0.008). AHR expression was confi ned to germ cells at all gestations, but 
varied from widespread expression in most germ cells in fi rst trimester to patchy 
expression by clusters of germ cells at later gestations. Ovarian tissue showed 
good preservation after culture, with ongoing germ cell mitosis. DMBA-DHD 
did not affect germ cell number (1.01±0.08 in controls vs 1.25±0.09 x10-4/
µm² treated) but germ cell proliferation was reduced from 8.9±0.8 to 6.3±1.2% 
of germ cells (p=0.04). Germ cell apoptosis was not affected (14.9±5.1 vs 
12.5±2.5% of germ cells, ns).
Conclusion
These results show that human fetal ovarian germ cells express AHR from the 
proliferative stage of development through entry into meiosis, and show reduced 
proliferation in the presence of an AHR ligand. This may provide a mechanism 
whereby maternal smoking reduces fertility in female offspring.
This work was funded by the UK MRC (WBS: U.1276.00.002.00001)
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F-043
Delayed Motherhood Has Metabolic Consequences in the Offspring. Eliezar 
Burstein,1,2 Yaakov Bentov,1,2 Aluet Borrego-Alvarez,1 Jasmine Chong,1 Shirya 
Rashid,3 Andrea Jurisicova,1 Robert F Casper.1,2 1Reproductive Sciences, Samuel 
Lunenfeld Research Institute (SLRI), Toronto, ON, Canada; 2Reproductive 
Sciences, Toronto Centre for Advanced Reproductive Technology (TCART), 
Toronto, ON, Canada; 3Department of Medicine, McMaster University, 
Hamilton, ON, Canada.
Objectives: We have shown previously that increased maternal age is 
associated with decreased mitochondrial function in oocytes and that abnormal 
mitochondria are passed to the germline of the next generation. There could also 
be systemic implications of maternal mitochondrial transmission to subsequent 
generations. The objective of this study was to determine whether maternal 
age affects systemic metabolic parameters in the offspring.
Materials and Methods: Ten 6 week old ICR female mice born to dams of either 
2-3 months of age or 12 months of age were subjected to glucose challenge 
tests. Animals were sacrifi ced at 7-8 weeks of age and their total bodyweight, 
and liver and fat pad weight were determined. In addition, serum levels of HDL, 
LDL, VLDL and triglycerides were measured using HPLC.
Results: In comparison to the offspring born to young dams, female offspring 
of old dams exhibited abnormal glucose tolerance. This was accompanied by 
signifi cantly increased body weight, as well as signifi cant increases in visceral 
fat and elevated levels of lipids and triglycerides, which are all consistent with 
human metabolic syndrome.
Conclusions: Maternal age signifi cantly impacted metabolic performance of 
female offspring in this murine model. In the modern era, women have delayed 
their childbearing for social and professional reasons. Thus, our fi ndings may 
provide an explanation for the current epidemic of obesity, type II diabetes 
and metabolic syndrome. We are currently investigating if these changes are 
mediated by an aged intrauterine environment or oocyte aging with associated 
mitochondrial inheritance.

F-044
Maternal Acetominaphen (Paracetamol) Affects on Fetal Ovarian Germ 
Cell Development. Sharon L Eddie,1 Andrew J Childs,2 Lenka Hrabalkova,1 
Henry N Jabbour,2 Richard M Sharpe,2 Richard A Anderson.1 1Centre for 
Reproduction, University of Edinburgh, Queen’s Medical Research Institute, 
Edinburgh, Scotland, United Kingdom; 2Human Reproductive Sciences Unit, 
Medical Research Council, Queen’s Medical Research Institute, Edinburgh, 
Scotland, United Kingdom.
Introduction: Germ cell development during fetal life progresses through 
proliferation and entry into meiosis prior to assembly into primordial follicles. 
This process is essential as it determines adult fertility. Prostaglandin E2 (PGE2) 
has been identifi ed as a regulator of germ cell development in the human fetal 
ovary. Other prostaglandins (PGs) may also be involved. Non-steroidal anti-
infl ammatory drugs (NSAIDs) and acetaminophen are analgesics commonly 
used during pregnancy and function by blocking the activity of the cyclo-
oxygenase enzymes (COX-1 and 2); precursor enzymes for the PGs.
Hypothesis: Inhibition of PG signalling by acetominaphen in pregnancy may 
impact on fetal germ cell development.
Methods: Pregnant Wister rats were treated with 350 mg/kg acetaminophen 
in 2 ml/kg corn oil or vehicle control via gavage daily from embryonic day 
(e)13.5 to e20.5. Dams were culled and fetuses dissected at e21.5. Fetal gonads 
were removed and fi xed for histological analysis. Immunohistochemistry and 
stereology were performed to analyse cells staining positively for the germ 
cell nuclear marker TRA98. Germ cell nuclear diameter (GCND) was used as 
a marker of germ cell maturity as GCND increases during meiotic division.
Results: Pups from acetaminophen treated litters were signifi cantly heavier 
than controls (4.9±0.1 vs 5.2±0.1 grams, p=0.04). Their ovaries were however 
signifi cantly smaller (8.5±2.6 vs 5.1±3.0 x106 µm3, p=0.03) and contained fewer 
germ cells (1.8±0.3 vs 0.9±0.2 x10-3 germ cells/µm2, p=0.02). Future analyses 
will determine whether this is by reduced proliferation or increased apoptosis. 
There was also a signifi cant decrease in GCND in acetaminophen treated fetal 
ovaries (7.1±0.1 vs 6.5±0.1 µm, p<0.0001) with a shift in size distribution 
indicating a greater proportion of less mature germ cells.
Conclusions: These data demonstrate that in utero treatment with acetaminophen 
results in both a decrease in germ cell number in the rat fetal ovary and a delay 
in their maturation. This supports the hypothesis that PGs regulate fetal germ 
cell development, and may have an effect on later fertility.

F-045
Development and Alpha-Adrenergic–Mediated Gene Expression in 
Ovine Carotid Arteries. Ravi Goyal, Dipali Goyal, Nina Chu, Lawrence D 
Longo. Center for Perinatal Biology, Loma Linda University, Loma Linda, 
CA, USA.
The alpha-adrenergic signaling pathway is one of the chief regulators of 
cerebrovascular tone and cerebral blood fl ow (CBF), mediating the majority 
of its effects through alpha1-adrenergic receptors (α1-ARs). In fetal and adult 
ovine cerebral artery, we have shown that α1-AR plays a key role in contractile 
responses. Apart from contractile response, α1-AR also is important in 
angiogenesis and long-term CBF maintenance. Thus, we tested the hypothesis 
that as a function of maturation as well as in response to α1-AR stimulation 
there is a differential gene expression in ovine carotid arteries. We conducted 
microarray analysis on transcripts from both near-term fetus and non-pregnant 
adult sheep (n=4 for each group). Of 13,726 genes probed, we observed that as a 
consequence of maturation in adult, 691 genes were up-regulated and 479 genes 
were down-regulated, as compared to the fetus. On performing a Venn diagram 
analysis, we observed that with phenylephrine-mediated α1-AR stimulation, 
176 genes were altered irrespective of the age group, whereas, in fetus 1160 
and in adult 358 other genes showed differential expression. The major genes 
up-regulated in response to maturation were NF Kappa-B, Connexin 43, HSP 
70.1 and microtubule associated protein family, whereas down-regulated genes 
included cycophillin B, follistatin, Gata Binding protein, TRPV6, VEGF-A, 
glial fi brillary acidic protein family. Following α1-AR stimulation, the major 
pathways activated irrespective of age group were those involved in early 
growth response, Interleukin 6 and 8, and cyclin dependent kinase inhibitor 1A. 
Of interest, in fetal carotid arteries on exposure to phenylephrine phytanoyl-
CoA dioxygenase, a peroxisomal precursor was down-regulated, whereas it was 
up-regulated in adult. In contrast, phenylephrine-induced stimulation in fetal 
arteries up-regulated NK-tumor recognition protein and growth factor receptor-
bound protein, whereas these were down-regulated adults. These fi ndings imply 
complex regulatory mechanisms of cerebrovascular development.

F-046
Global DNA Methylation in a Mouse Model of Fetal Programming. Monica 
Longo, Maged Costantine, Arshag Kalanderian, Phyllis Gamble, Huaizhi Yin, 
Mary Lynne Saade, Gary DV Hankins. Dept. of Obstetrics & Gynecology, The 
University of Texas Medical Branch, Galveston, TX, USA.
Objective: Altered fetal renal and vascular development during critical periods 
sets the stage for fetal programming of adult diseases. DNA methylation 
may be one of the mechanisms by which their function is altered and fetal 
adaptations occur leading to developmental programming. Our goal was to 
evaluate the global DNA methylation status in a previously well characterized 
transgenic mouse model of utero-placental insuffi ciency and fetal vascular 
programming.
Study design: Homozygous NOS3 knockout (KO) and wild-type mice (WT) 
were cross-bred to obtain KO and WT litters, as well as genomically-similar 
heterozygous litters developing in either a normal (paternally-derived; KOP) 
or abnormal (maternally-derived; KOM) uterine environment. The offspring 
were sacrifi ced at 14 weeks of age. The kidney and aorta were harvested for 
DNA isolation. ELISA based colorimetric kit was used to detect global DNA 
methylation. Percent of hypermethylated DNA was determined and compared 
between groups using one-way ANOVA and Neuman-Keuls tests (signifi cance: 
P < 0.05).
Results: The global DNA hypermethylated levels were signifi cantly decreased 
in the aorta from KO and KOM offspring compared with WT and KOP (Figure). 
However, the methylation levels were signifi cantly increased in the kidney from 
KO and KOM offspring versus WT and KOP (P < 0.05).
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Conclusions: An adverse uterine environment resulting from lack of nitric oxide 
leads to changes in overall DNA methylation patterns in the offspring kidney 
and aorta. These epigenetic modifi cations may represent one of the mechanisms 
underlying fetal programming of hypertension. A better understanding of the 
interplay between gene and environment during development may lead to novel 
interventions to prevent adult hypertension.
Supported by NHLBI R01 HL080558-05

F-047
Impact of Dipeptide Glycine on Mouse Preimplantation Embryo 
Development In Vitro. Molly B Moravek, Senait Fisseha, Jason E Swain. 
Obstetrics and Gynecology, University of Michigan.
Introduction: Glycine is an amino acid that has been found to be benefi cial for 
embryo development by acting as a potent osmolyte and providing protective 
effects against detrimental shifts in media osmolality. Potential concerns exist 
about amino acids in embryo media culture due to ammonia build up in media 
and resulting detriment to embryo and fetal development. Dipeptide forms of 
amino acids are more stable in culture and may help alleviate such concerns.
Objective: Examine the impact of dipeptide forms of glycine on mouse embryo 
development in vitro.
Methods: 1.0mM alanyl-glycine or glycyl-glycine was added to Human Tubal 
Fluid medium(HTF) + 5% Serum Substitute Supplement as a basal medium. 
Positive controls consisted of 1.0mM glycine. Embryos were cultured in groups 
of 10 in 500µl media covered with 300µl oil in 4-well dishes for 96h in ∼6% 
CO2. pH and osmolality of all media were kept between 7.27-7.32 and 285-
287, respectively. All data were collected over three replicates and statistical 
differences determined using ANOVA followed by Bonferroni multiple 
comparison test. Subsequently, NaCl was used to create a high osmolality 
HTF media (310mOsm) + 3% Human Serum Albumin as a stress system 
to determine protective effects of glycine forms against osmotic stress. Two 
replicates were performed.
Results: Utilizing control ∼285mOsm media, no signifi cant differences were 
observed in rate of early cleavage >2-cell at 30h (63.3%±8.8 vs.73.3%±12.0 
vs.60.0%±15.3), development ≥8-cell at 48h (90%±5.8 vs. 93.3%±3.3 
vs.86.7%±3.3), early blastocyst formation at 72h (56.7%±3.3 vs. 60.0%±15.3 
vs. 40.0%±11.5), total blastocyst formation at 96h (76.7%±3.3 vs. 86.7%±8.8 
vs. 83.35±8.8), or rate of blastocyt hatching (63.3%±6.7 vs.56.7%±8.8 
vs.50.0%±5.8), between glycine, glycyl-glycine or alanyl-glycine, respectively. 
Utilizing high osmolality media (310mOsm), initial results indicate all forms 
of glycine rescue embryo development. Negative controls with no glycine 
yielded 49.7 % blastocyst development after 96h with 9.1% blastocyst hatching. 
Media supplemented with glycine, glycyl-glycine and alanyl-glycine yielded 
77.7%, 68.2% and 95.5% blastocyst formation and 40.9%, 50% and 59.1% 
hatching, respectively.
Conclusion: Dipeptide forms of glycine support mouse embryo development 
in vitro and may provide superior protection against high osmolality. Future 
studies will examine differences in ammonia production between glycine forms 
and explore dosing compensation.

F-048
Temporal Expression of Renal Markers in Mouse Placenta. Christine L 
Proudfi t,1 Michael K Chan,1 Ross S Basch,2 Bruce K Young.1 1Department of 
Obstetrics and Gynecology, New York University; 2Department of Pathology, 
New York University.
Embryonic development of the kidney depends upon the interaction of many 
transcription factors (TF). Genetic manipulation of these TF results in impaired 
renal development. The placenta of mid-gestation mice is a known source of 
hematopoietic stem cells. We hypothesized that it could also serve as a source 
of renal progenitors. We characterized the expression of renal TF in fetal mice 
from days 10 to 18 of gestation. Placentas and kidneys were dissected from 
fetal mice, RNA was extracted, and quantitative reverse-transcriptase-mediated 
real-time PCR was used to determine relative levels of expression of renal 
TF. G6PDX expression was used for normalization. For each experiment 4-8 
fetuses were examined and each time point was repeated 2-5 times. Results 
are in shown in cycle time (CT) values in Table 1.
Transcription Factor Expression in Placenta [CT]
Factor Day 10 Day 12 Day 14 Day 16 Day 18
Sall1 23.7±1.3 21.2±1.6 28.9±1.8 23.9±0.5 24.5±0.5
HoxD11 24.5±1.3 25.9±1.6 27.4±2.2 27.3±0.4 24.7±1.4
Pax8 28.4±1.4 24.5±1.6 25.4±1.9 23.7±0.3 24.6±0.5
Six1 33.1±1.7 32.3±1.8 37.0±0.6 34.2±0.3 33.2±0.6
Six2 28.9±1.5 27.1±1.8 30.9±1.9 34.5±0.4 27.4±1.7
Nectin 23.4±1.6 22.7±1.5 25.7±2.0 24.9±0.4 25.3±1.7
Lim1 35.6±1.8 34.1±1.9 37.5±2.5 36.2±0.9 32.4±2.4
Pax2 30.1±1.5 26.5±1.7 27.9±1.9 27.5±1.0 25.5±1.5
Wnt9a 31.9±1.7 27.5±1.7 28.2±2.0 26.6±0.1 29.2±1.7
Eya1 30.2±1.7 28.4±1.7 31.1±1.9 27.7±0.7 27.3±1.4
Wt1 22.9±1.3 26.3±1.8 25.1±1.9 23.8±0.1 23.7±1.2
Data are presented as mean CT ± standard error

Lower CT levels indicate higher levels of expression. All TF were present in 
the placenta at levels comparable to those found in the developing kidney. 
Placental expression varied temporally, with most TF expressed at the highest 
levels between E10 and E12, declining through E15, and rising again near term 
as seen in a representative number of TF in Figure 1.

This demonstrates that the placenta expresses TF associated with renal 
development and may serve as a source of renal progenitors for therapy.

F-049
Anthrax Toxin Receptor 2 Regulates Extracellular Matrix Homeostasis 
in the Female Murine Reproductive Tract. Claire Reeves, Pelisa Horvath, 
Joy Vink, Valeriya Borisenko, Jan Kitajewski. Obstetrics and Gynecology, 
Columbia University Medical Center, New York, NY, USA.
OBJECTIVE
Mutations in the Anthrax Toxin Receptor 2 (ANTXR2) gene result in the 
human syndromes juvenile hyaline fibromatosis and infantile systemic 
hyalinosis. These syndromes are characterized by abnormal collagen and 
hyaline depositions causing recurrent fi bromas, gingival hypertrophy and joint 
contractures. Thus ANTXR2 is hypothesized to regulate ECM homeostasis. To 
test this, we used Antxr2 knockout (KO) mice to evaluate ANTXR2 function in 
tissues that require ECM remodeling as a normal part of tissue maintenance.
STUDY DESIGN
In the uterus, the endometrium and associated stroma undergo extensive 
remodeling in response to the menstrual cycle. Therefore, reproductive tracts 
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were isolated from virgin WT and KO mice and analyzed via trichrome staining 
to assess fi brillar collagen content and uterine architecture.
RESULTS
Sexually mature female KO mice (1.5 months of age and beyond) exhibited 
changes in uterine morphology. KO uterine horns were shortened and dilated 
compared to that of WT (Fig 1). Trichrome staining of pre-estrus KO uteri did 
not reveal overt structural abnormalities or changes in collagen deposition (Fig 
2A). However, post-estrus KO uteri were characterized by collagen fi brosis 
(blue color in Fig 2C, D, E), dilated lymphatics (LV in Fig 2C, D) and disrupted 
myometrium (M in Fig 2B, C, D). These changes progressed as mice aged, 
resulting in a thickened, collagen dense, acellular stroma and the disappearance 
of normal uterine architecture (Fig 2E).

CONCLUSIONS
Our data suggests that Antxr2 regulates the remodeling of murine uterine 
stroma during the estrus cycle. Future studies will identify cell types that 
contribute to the uterine pathology in KO mice and probe ANTXR2 function 
specifi cally in those cells.

F-050
Sex Dependent Cognitive Performance in Offspring Baboons Following 
Maternal Caloric Restriction in Pregnancy and Lactation. Jesse S 
Rodriguez,1 Thad Q Bartlett,2 Peter W Nathanielsz,1 Mark J Nijland.1 1Ob-Gyn, 
Univ of TX Health Sci Ctr at San Antonio, San Antonio, TX, USA; 2Univ of TX 
at San Antonio, Anthropology, San Antonio, TX, USA.
INTRODUCTION: In humans a reduced diet during pregnancy has negative 
outcomes on affect and cognition in offspring. Using nonhuman primates 
to study neurodevelopment is a powerful translational tool for determining 
mechanism when modeling human conditions. We investigated the cognitive 
outcomes in baboons born to mothers administered a 30% globally reduced 
diet throughout gestation and lactation.
METHODS: Nineteen pregnant baboons were administered control (C, n=12) 
or 30% reduced diet (R, n=7) throughout gestation. At 3-5 years of age offspring 
were administered an intra-/extra-dimension attention set shift task (IDED). 
Analyses were performed using a linear model of log in terms of treatment, 
sex, treatment*sex (p<0.05).
RESULTS: An effect of perinatal diet was determined. In males (M), the MR 
(n=4) made more errors versus MC (n=4) offspring. In females (F), the FC 
(n=8) made more errors versus the FR (n=3) and MC offspring.

Figure 1. Number of errors during extra-dimension reversal stage of IDED 
show a sex effect in the controls: FC made more errors than MC (#); and 
maternal diet effect in males, the MR offspring made more errors than MC 
(*). Mean ± SEM.
CONCLUSIONS: We report a 30% reduction in maternal caloric intake has 
long lasting behavioral outcomes in adolescent baboons. We found detrimental 
effects in cognitive performance in MR compared to MC but enhanced 
performance in FR versus FC offspring. We hypothesize that increased 
levels of prenatal androgens developmentally program brain and behavior 
in ways that are detrimental in males and benefi cial in females. Protein 
restriction during pregnancy in rats increases circulating androgen in dams 
near term [1]. In humans impaired spatial task performance in males [2] and 
improved performance in females [3] has been reported following excessive 
prenatal androgen exposure. 1. Zambrano E, et al., J.Physiol 2005;563:275. 
2. Puts DA, et al., Arch.Sex Behav. 2008;37:100. 3. Mueller SC, et al., 
Psychoneuroendocriology 2008;973.

F-051
Gestational Age, but Not Labor, Infl uences the Fetal Blood microRNA 
Landscape. Tianjiao Chu,2 Jean-Francois Mouillet,2 Yoel Sadovsky.1,2 1For 
NICHD Genomic and Proteomic Network for Preterm Birth Research, 
Bethesda, MD; 2Magee-Womens Research Institute, Dept. of OBGYN-
Reproductive Sciences, University of Pittsburgh, Pittsburgh, PA, USA.
Introduction: MicroRNAs (miRNAs) play an important role in modulating gene 
regulatory networks. The expression of miRNA in fetal blood DNA has never 
been interrogated. We sought to examine the landscape of fetal blood miRNA 
expression, assess its correlation with placental miRNA expression, and test 
the null hypothesis that labor does not affect fetal blood miRNA levels.
Methods: The NICHD’s Genomics and Proteomics Network for Preterm 
Birth Research included an expression profi ling study, where specimens were 
prospectively collected from diverse intrauterine tissue and blood samples from 
women undergoing term (39-40 weeks) or preterm (24-35 weeks) delivery 
in the absence or presence of labor. In this ancillary study, we used miRNA 
microarrays (Affymetrix) to interrogate miRNA expression in paired placental 
biopsies and cord blood samples, obtained immediately after delivery from 
12 patients (a total of 2 x 12 microarrays, six in each clinical paradigm). We 
compared four different data normalization methods, and opted to use Robust 
Multiple-array Average (RMA) with background correction. False discovery 
rate (FDR) was applied to all analyses.
Results: We identifi ed all miRNA species that are expressed in cord blood, 
with miR-486-5p, miR-92c, and miR-185 exhibiting the highest expression. 
The presence or absence of labor had no effect on fetal blood miRNA levels. 
In contrast, we found that the levels of fetal blood miRNAs were infl uenced by 
gestational age, with the greatest increase in expression of let-7b, and miR-183, 
and the greatest decrease in expression of miR-381 and miR-376c in term vs 
preterm gestation (all differences ≥4-fold, FDR q<0.05). Labor or gestational 
age had no effect on placental miRNA. Lastly, we found no correlation between 
the expression level of placental miRNAs and fetal blood miRNAs.
Conclusions: The gestational age infl uences fetal blood levels of discrete 
miRNAs. The lack of correlation between fetal blood and placental miRNA 
suggests that, unlike the enrichment of maternal blood with placental miRNAs, 
the placenta is an unlikely source of fetal blood miRNAs.
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F-052
HCG Stimulates Endothelial Cell and EPC Migration and Enhances 
HIF Activity. Andrea Schanz,1 Alexandra P Hess,1 Dunja Baston-Bust,1 Jan 
S Krussel,1 Christian Heiss.2 1Department of OB/GYN and REI, University 
Düsseldorf, Medical Faculty, Dusseldorf, Germany; 2Division of Cardiology, 
Pulmonology and Vascular Medicine, University Düsseldorf, Medical Faculty, 
Dusseldorf, Germany.
Introduction: Human chorionic gonadotropin (HCG) is one of the first 
angiogenic factor produced at the implantation site. Angiogenesis is one of key 
processes in a successful pregnancy development. We studied the chemotactic 
effects of HCG on human endothelial cells and endothelial progenitor cells 
(EPCs) and evaluated its effect on the hypoxia inducible factor (HIF).
Material and Methods: We used primary human endothelial progenitor cells, 
uterinemicrovascular endothelial cells, lymphatic endothelial cells, and as 
a control, human umbilical vein endothelial cells. We determined the dose-
dependence of HCG as a chemoattractant using Boyden chambers. Furthermore, 
we identifi ed the expression of the HCG/LH receptor via Western blot and 
immunohistochemistry. After HCG pre-incubation of these cells, we determined 
the expression of HIF, CXCR4, and CXCL12 mRNA expression.
Results: HCG induces endothelial cell and EPC migration in a dose dependent 
manner. These cells strongly express the HCG/LH receptor. After HCG 
stimulation, the latter cells upregulated HIF and in line with that also HIF 
regulated genes, such as CXCR4 and CXCL12 on mRNA level.
Conclusion: HCG may be one of the fi rst angiogenic factors provided by the 
trophoblast not only acting as a strong chemoattractant, but also enhancing 
other angiogenic signals.

F-053
In Utero Exposure to Bisphenol-A Selectively Alters Uterine Global Gene 
Expression after Puberty by Programming Estrogen Responsiveness. Elisa 
M Jorgensen, Myles H Alderman, Hugh S Taylor. Obstetrics, Gynecology 
and Reproductive Sciences, Yale University School of Medicine, New Haven, 
CT, USA.
Introduction: Bisphenol-A (BPA) is an environmentally ubiquitous estrogen-
like endocrine-disrupting compound. We have previously shown that in utero 
BPA exposure causes an increase in HOXA10 expression mediated by altered 
promoter methylation. We hypothesized that prenatal BPA exposure alters 
global developmental programming, and in particular programming of the 
estrogen response.
Methods: 8 pregnant CD-1 mice were continuously treated with BPA (5 mg/
kg/day) or vehicle control via osmotic minipump beginning on day 9 of 
gestation. 2 weeks after birth, uteri and mammary glands of half of the female 
offspring were isolated, and RNA was extracted. At 6 weeks, remaining female 
offspring were oophorectomized; after 2 weeks they were treated with a single 
IP injection of either 300 ng estradiol (E2) or vehicle. 6 hours after injection, 
uteri and mammary glands were removed for RNA isolation. Total RNA was 
labeled and hybridized to a mouse BeadChip WG-6 expression microarray 
(Illumina). Data was normalized, and genes showing signifi cant positive or 
negative change (more than 2-fold) versus control were identifi ed and verifi ed 
using real time RT-PCR.
Results: At 2 weeks, global gene expression was remarkably similar among 
the control and BPA groups. Of a total 45,000 genes examined, only 18 (10 
upregulated and 8 downregulated) showed changes in expression of 2-fold or 
greater. At 8 weeks, the expression profi le was markedly changed. At baseline, 
a total of 365 genes (77 upregulated and 288 downregulated) showed altered 
expression in BPA-treated offspring. With E2 treatment, expression of another 
316 genes (90 up and 226 down) showed altered E2 response in BPA-treated 
offspring; this included several genes that completely lost estrogen inducibility 
(eg IL-1RN, Dkkl1). Expression changes in 30 of the identifi ed genes were 
verifi ed by real-time RT-PCR.
Conclusions: Signifi cant changes in the global gene expression profi le and 
estrogen responsiveness were observed in the uteri of mice exposed to BPA 
in utero; however, these differences became apparent only after puberty. 
Further, gestational BPA exposure alters adult gene expression in response to 
E2 treatment. These fi ndings suggest that BPA is a signifi cant factor in gene-
environment interactions, which alters normal developmental programming 
of the estrogen response in the uterus.

F-054
The Role of microRNAs in Early Embryogenesis: Analysis of the mESC 
Cell Cycle and Differentiation. Neha Trivedi,1 Xiaoyan Liao,2 Louise 
Laurent.1,2 1Reproductive Medicine, University of California San Diego; 
2Chemical Physiology, The Scripps Research Institute.
Objective: Homozygous knockout of the dgcr8 gene results in embryonic 
lethality by day 6.5 post-conception. Our objective is to elucidate the role 
of specifi c microRNAs in cell proliferation and differentiation of dcgr8-null 
murine ESCs, and determine if certain classes of miRNAs can rescue abnormal 
development.
Methods: Wild-type (WT) and dgcr8 null (Null) mESCs were maintained 
on SNL feeder cells or in feeder-free culture following standard procedures. 
Synthetic microRNA mimics and inhibitors (Dharmacon) for miRNAs that are 
involved in cell cycle progression (such as mir-291a3p, 291b3p, 294 and 295) 
or differentiation (such as let-7a, 7b, 7g and mir-375) were transfected into WT 
and Null mESCs. 24 hours after transfection, cells were harvested for analysis. 
We assessed differentiation capacity by embryoid body (EB) formation and cell 
cycle progression using Propidium Iodide incorporation and subsequent fl ow 
cytometry. EBs were grown in suspension for 7 days, then re-plated as adherent 
cultures for an additional 7days, followed by evaluated by immunofl uorescent 
staining using antibodies raised against markers for the 3 different germ layers, 
as well as qRT-PCR to detect the expression of germ-layer-specifi c marker 
genes at different time-points after miRNA transfection.
Results: EB formation showed that Dgcr8 null mESCs aggregated into clusters 
of cells in suspension, but did not form EBs of the same size and morphology 
as normal mESCs. By d14, some of the WT EB cultures began to differentiate 
into the three germ-layers, including visibly beating cardiomyocytes. In 
contrast, EBs from the Null cells attached but appeared abnormal, and did 
not differentiate into any specifi c cell type as assessed by antibody staining. 
EB staining and RT-PCR also showed that certain classes of miRNAs such 
as let-7a promoted differentiation into specifi c cell types in both WT and 
null mESCs. Cell cycle proliferation assays showed that null mESCs without 
miRNA treatment accumulate in the G1 phase compared to WT cells, and certain 
miRNAs promote the G1-S phase transition of the ES cell cycle.
Conclusions: Specifi c miRNAs can rescue specifi c differences in mESC 
proliferation and/or differentiation ability indicating that miRNAs play an 
important role in early embryogenesis and may be used as therapeutic targets 
for congenital or adult-onset disesases.

F-055
Reprogrammed Transcriptome in Rhesus-Bovine Interspecies Somatic Cell 
Nuclear Transfer Preimplantation Embryos. Kai Wang,1 Hason Otu,2 Ying 
Chen,1 Young Lee,3 Keith Latham,3 Jose Cibelli.2 1Obstetrics and Gynecology 
and Reproductive Biology, Michigan State University, Grand Rapid, MI, USA; 
2Animal Science Department, Michigan State University, East Lansing, MI, 
USA; 3Fels institute, Temple University, Philadelphia, PA, USA.
Objectives: Global activation of embryonic genome (EGA) is the most critical 
step in early mammalian embryo development and it is recognized as the 
time when interspecies somatic cell nuclear transfer (iSCNT) embryos fail to 
thrive. In this study, we analyzed the EGA-related transcriptome of rhesus-
bovine iSCNT 8-16 cell embryos and dissected the reprogramming process 
in terms of embryonic gene activation, somatic gene silencing and maternal 
RNA degradation. Methods: The Affymetrix rhesus and bovine genome array 
were used to detect the transcriptome of iSCNT embryo, fi broblast donor cells, 
in vitro fertilized (IVF) embryos and bovine oocyte. Results: Compared with 
fi broblast donor cells, over two thousand genes were activated in iSCNT 
embryos, one quarter of them reaching expression levels comparable to those 
in rhesus IVF embryos. This suggested that EGA in iSCNT embryos had 
partially recapitulated rhesus embryonic development. Around eight hundred 
somatic genes were not silenced properly and continued to be expressed in 
iSCNT embryo, which indicated incomplete nuclear reprogramming. Bovine 
oocyte maternal RNA degradation was compared between bovine-bovine 
SCNT and iSCNT embryos. While maternal RNA degradation occurred in 
both SCNT and iSCNT embryos, the overall degradation of maternal RNA in 
iSCNT embryos was more limited than in SCNT embryos. Several important 
maternal RNAs, like GPF9, where not properly processed in SCNT embryos. 
Conclusions: Our data suggested that iSCNT embryos are capable of triggering 
EGA, while a small portion of somatic genes maintain their expression. 
Moreover, maternal RNA degradation seems to be impaired in iSCNT embryos. 
Our research displayed dynamic global gene regulation in iSCNT embryos. 
Further understanding of the biological role of these genes, networks, and 
pathways revealed by iSCNT may expand our knowledge on reprogramming, 
pluripotency, and differentiation.
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F-056
Absence of snRNA in Syncytiotrophoblst as an Indicator of Post-
Transcriptional Downregulation. Debra S Goldman-Wohl,1 Caryn Greenfi eld,1 
Galia Skarzinski,2 Shira Natanson-Yaron,1 Ronit Haimov-Kochman,1 Tal Imbar,1 
Ilana Ariel,2 Simcha Yagel.1 1Obstetrics and Gynecology, Hadassah-Hebrew 
University Medical Centers, Mt. Scopus; 2Pathology, Hadassah-Hebrew 
University Medical Centers, Mt. Scopus, Jerusalem, Israel.
Background: Several lines of evidence suggest that transcription is 
downregulated in the syncytium of the human placenta, with perhaps only a 
subset of nuclei actively engaged in transcription. snRNAs (small nuclear RNA) 
are part of the snRNP complex that combines with pre-mRNA to assemble the 
spliceosome. In evolution, U6 is the most conserved snRNA of the spliceosome 
complex, suggesting an essential role in post-transcriptional modifi cation of 
RNA in the nucleus of eukaryotes.
Objective: Since splicing is intimately coupled with transcriptional elongation, 
we investigated U2 and U6 snRNA expression as it relates to placental 
development and differentiation.
Methods: We employed an RNA in situ hybridization procedure adapted from 
miRNA techniques on formalin fi xed paraffi n embedded placental sections 
with DIG labeled U6 and U2 LNA probes (Exiqon), followed by detection 
with an anti-DIG HRP labeled antibody, signal amplifi cation and visualization 
of cy3 fl uorescence.
Results: We found that U6 snRNA was below our level of detection in 
syncytiotrophoblast of normal first and third trimester placenta as well 
as in several placental pathologies including preeclampsia and complete 
hydatidiform mole. All other placental cells including extravillous trophoblast 
and cytotrophoblasts were positive for U6 expression. Results for U2 were 
similar to U6 except that the downregulation was observed in a graduated 
manner as the syncytium underwent differentiation towards terminal villi.
Conclusion: By demonstrating lack of the U6 and U2 snRNA, essential for 
splicing introns and formation of mRNA, our results support evidence for 
transcriptional downregulation in the syncytiotrophoblast, analogous to cell 
types that have terminally differentiated and are no longer cycling.

F-057
Cold Shock Domain Family Member YB-1 Expression in Endometrium 
and Endometriosis. Admir Agic, Daniela Hornung, Klaus Diedrich. 
Department of Obstetrics and Gynecology, University of Schleswig-Holstein, 
Campus Luebeck, Luebeck, Schleswig-Holstein, Germany.
Background: The Y-box binding protein YB-1 is involved in a variety of 
biological functions such as DNA transcription and repair and translational 
control of protein synthesis. The protein is highly expressed in a number of 
malignant diseases and is described as an oncogen regarding ovarian cancer in 
particular. The benign, chronic infl ammatory disease endometriosis shares many 
characteristics with malignant diseases, like strong dissemination and invasion 
in affected tissues, increased angiogenesis and high numbers of recurrence. 
The objective of our study was to examine the expression of YB-1 in human 
endometrium and endometriosis.
Methods: Endometrium, endometriotic tissues and peritoneal fl uid were 
obtained from patients undergoing laparoscopy at the Department of Obstetrics 
and Gynecology of the University of Luebeck. Immunohistochemistry and 
immunocytochemistry were performed in tissues and primary cultures of 
epithelial and stromal cells respectively. Cell cultures were prepared from 
endometriotic tissues and control endometrium and peritoneal macrophages 
were isolated from peritoneal fl uid of patients with endometriosis as well as 
from healthy controls. YB-1 gene and protein expression were analyzed by 
quantitative real time PCR and Western Blot.
Results: YB-1 was statistically signifi cant and more strongly expressed in 
endometrium, endometriotic lesions and peritoneal macrophages of patients 
with endometriosis in comparison to controls. Strongest YB-1 expression was 
observed in the epithelial compartment of endometriotic lesions.
Conclusion: Stronger YB-1 expression in endometriosis could have an impact 
on the development and/or progression of the infl ammatory disease.

F-058
The Novel Use of Subdermal Implant Containing Etonogestrel Progestogen 
(Implanon) for the Treatment of a Difficult and Recurrent Case of 
Abdominal Wall Endometriosis, a Case Report. Moamar I AL-Jefout. 
Obstetrics & Gynaecology, Mutah University/Medical Faculty, AlThaniya, 
Karak, Jordan.
Background: Abdominal wall endometriosis is not as uncommon as used to be in 
part because of the increased rates of surgical scars in obstetrics and gynecology 

especially caesarian sections. The standard treatment is surgical excision of 
the lesion. However, some cases may reoccur and usually accompanied by 
cyclical abdominal wall and discomfort. Furthermore, Subdermal implants 
been reported to be used for debilitating endometriosis treatment ( Al-Jefout et 
al, 2007).The case: A 44 year old multipara attended the outpatient clinic with 
history of recurrent abdominal wall endometriosis (initial size at the fi rst visit 
on U/S scan 8 cm by 7 cm) which underwent two attempts of wide surgical 
excision, and then was treated medically with GnRH agonists for three months 
with no sustainable improvement. The patient was complaining of severe 
cyclical abdominal pains requiring injectable forms of analgesia and had great 
negative impact on her quality of life. The patient was successfully treated with 
subdermal implant (Implanon) and later an addition of oral progestogen. After 
one year follow up the patient is pain free and the mass has substantially reduced 
in size, last measurements 3 cm by 2 cm on U/S scan. Conclusion: The use of 
subdermal implants can be used as an option for the treatment of abdominal 
wall endometriosis. Up to my knowledge, this is the fi rst case abdominal wall 
endometriosis to be treated with subdermal implant containing progestogen. 
However, more studies on more cases are needed.
Ref: Al-Jefout, M., J. Palmer, et al. (2007). “Simultaneous use of a levonorgestrel 
intrauterine system and an etonogestrel subdermal implant for debilitating 
adolescent endometriosis.” Aust N Z J Obstet Gynaecol 47(3): 247-9.

F-059
Effect of Prior Stress Increases the Likelihood of Developing Endometriosis. 
Marielly Cuevas,1 Idhaliz Flores,2 Kenira Thompson,1 Caroline Appleyard.1 
1Physiology, Ponce School of Medicine, Ponce, Puerto Rico; 2Microbiology, 
Ponce School of Medicine, Ponce, Puerto Rico.
Women with endometriosis suffer from signifi cant emotional distress, however 
the contribution of prior stress to the symptoms and progression of this disease 
is still unclear. There is evidence to suggest that women with endometriosis 
have a type A personality with higher levels of anxiety traits. These women also 
suffer from higher levels of perceived stress. These behavioral characteristics 
and personality types may possibly combine with a hormone imbalance, further 
driving the development of endometriosis. AIM: Examine the effects of prior 
stress on the development of endometriosis in an established animal model 
of intestinal endometriosis. METHODS: Female Sprague-Dawley rats were 
subjected to uncontrollable swim stress for 10 consecutive days prior to the 
surgical induction of endometriosis by suturing uterine horn implants next 
to the intestinal mesentery (endo-stress). An endo-control group received no 
stress; sham-stress had sutures only. The number of fecal pellets produced 
was counted during stress as a measure of anxiety. Vaginal cytologic smears 
were carried out on a daily basis to monitor cyclicity. On day 60 all rats were 
examined for the presence of endometriotic vesicles and the colons assessed 
for damage. RESULTS: No vesicles were found in the animals with sham-
stress. The endo-control group developed a vesicle in ∼50% of their sutures. 
Prior exposure to stress increased both the frequency (75%) and vesicle 
grade (p<0.05). Stress increased colonic infl ammation, fecal pellet numbers, 
myeloperoxidase levels and numbers of mast cells. CONCLUSIONS: Prior 
stress may contribute to the development of vesicles in an animal model of 
endometriosis through mechanisms involving cell recruitment (eg. mast cells) 
and release of mediators which may exacerbate the symptoms found. These 
results reinforce the importance of addressing the emotional aspects of this 
disease. 1F31GM082281, 2G12RR03050, & R01HD05055.

F-061
Expression of the Cell Cycle Regulator GDF11 Is Downregulated in 
Endometriosis. Elvin J Estrada,1 Maricarmen Colon-Diaz,1 Johnathan M 
Lancaster,2 Perla Baez,1 Sonia Abac,1 Edward Seto,2 Hugh S Taylor,3 Idhaliz 
Flores.1 1Microbiology, Ponce School of Medicine, Ponce, Puerto Rico; 
2Department of Women’s Oncology, H. Lee Moffi tt Cancer Center, Tampa, FL, 
USA; 3Obstetrics & Gynecology/Reproductive Endocrinology & Infertility, 
Yale University, New Haven, CT, USA; 4Molecular Oncology, H. Lee Moffi tt 
Cancer Center, Tampa, FL, USA.
Endometriosis is defi ned as the presence of endometrial glands and stroma 
outside the uterus, causing severe menstrual pain and infertility. Epigenetic 
mechanisms have been ascribed important roles in the attachment, survival, 
invasion and growth of endometriotic cells at ectopic sites by modifying 
gene expression. AIMS: To determine global gene expression changes in 
endometriosis vs control tissues using cDNA microarrays. Expression levels 
of candidate genes identifi ed were assessed in a separate sample set for 
validation purposes. METHODS: Human endometrial and endometriotic 
tissues were pathologically analyzed and macrodissected to enrich for glands 
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and stroma before gene profi ling analysis using the Affymetrix platform. 
Levels of expression of candidate genes identifi ed by global gene profi ling 
were assessed by TaqMan assays after normalization to B2M in an independent 
sample set. RESULTS: We detected a 2-fold decreased expression of gdf11, 
a cell cycle regulator and known target of HDAC3, in endometriotic tissues 
vs controls (p=0.02). Expression of gdf11 and HDAC3 were evaluated in 
additional samples. Gdf11 gene expression was signifi cantly downregulated 
compared to its expression in control tissues (endometrium of patients 
without endometriosis undergoing surgery for benign gynecologic conditions) 
(p=0.007). Gene expression levels of HDAC3 were not signifi cantly different 
in lesions vs. control tissues. Moreover, HDAC3 and gdf11 expression levels 
were not negatively correlated as would have been expected. CONCLUSION: 
These preliminary studies suggest that gdf11 may play a role in endometriosis 
in a non-HDAC3-specifi c manner. NIH-NICHD R01-HD050509, NIH-MBRS 
S06-GM08239. MCD - NIH-NIGMS 1R25-GM082406

F-062
Biomarkers in Plasma or Serum: Pitfalls in Data Processing. Amelie 
Fassbender,1 Etienne Waelkens,2 Cleophas Kyama,1,3 Attila Bokor,1 Alexandra 
Vodolazkaia,1 Nico Verbeeck,4,5 Raf Van de Plas,4,5 Fabian Ojeda,4 Olivier 
Gevaert,4 Christel Meuleman,1 Karen Peeraer,1 Carla Tomassetti,1 Bart De 
Moor,4 Thomas D’Hooghe.1,3 1Women&Child, KULeuven, Belgium; 2Molecular 
Cell Biology, KULeuven, Belgium; 3Division of Reproductive Biology, Primate 
Research, Kenya; 4Electrical Engineering, ESAT-SCD, KULeuven, Belgium; 
5Interfaculty Centre for Proteomics and Metabolomics, KULeuven, Belgium.
Aim: To test the hypothesis that specifi c proteins/peptides are differentially 
expressed in plasma of women with & without endometriosis at specifi c stages 
of the disease, during follicular, luteal & menstrual phases.
Method and Materials: Proteomic analysis was performed with the aid of 
SELDI-TOF MS on 254 plasma samples from women with (n=165) & without 
(n=89) endometriosis during the menstrual cycle (menstrual=68, Luteal=88, 
follicular=98). The following chip arrays were used: H50, Q10 & CM10 with 
two matrixes CHCA/SPA. Data were analyzed using least squares support 
vector machines (LS-SVM). In order to attain robust results, the data were 
divided randomly (100 times) into training set (70%) and test set (30%).
Results: In our Plasma SELDI-TOF MS study, between 1 & 88 peaks were 
differentially expressed, depending on the condition (different combinations 
of chip type, matrixes, stage of the disease, phases of the disease). In the 
training set of our data we fi nd 5 (1830m/z, 5725m/z, 2158m/z, 14698m/z, 
4342m/z) peaks to be differentially expressed with a 94% performance in Stage 
I-II vs. control in the menstrual phase. This however could not be robustly 
confi rmed using standard test set practice. Taking the 30 highest ranked peaks 
over the different conditions, the 6501 m/z peak was selected 11 times in the 
classifi cation model.
Discussion: Using the standard practices in the field, a highly correct 
classifi cation could be reached on both training and test set, however good 
machine learning practice dictates the use of robust testing by randomizing 
the data. Using this method, the high classifi cation attained on the training set 
could not be confi rmed. The classifi cation performance increased by separating 
the different phases, especially the menstrual phase, compared to combining 
the different phases together. Randomization of the data set should become an 
integral part of this type of analyses in the future. The absence of this step in 
many studies could be one of the major contributing factors in the unsuccessful 
validation of many biomarkers.

F-063
Alterations in Frequency of CD28null T Lymphocytes in Endometrial 
Tissue of Women Affected by Endometriosis. Maria Francesca Gangale,1 
Francesca Sagnella,1 Andrea Ciardulli,1 Francesca Moro,1 Andrea Morciano,1 
Daniela Martinez,1 Valentina Spadoni,1 Anna Tropea,1 Antonio Lanzone,2 
Rosanna Apa.1 1Department of Obstetrics and Gynaecology, Catholic 
University, Rome, Italy; 2OASI Institute for Research, Troina, Italy.
Objective: Endometriosis is an enigmatic disease that impair the health of 
women in reproductive age by causing infertility. A large evidence indicates that 
immune cells in lymphoid lineage play a signifi cant roles in the pathogenesis of 
this desease. In particular, immune cells play a crucial role in either rejecting 
or accepting refl uxed endometrial cells; they also contribuite to development 
of endometriosis by inducing infl ammatory reaction and proliferation of 
endometriotic cells in ectopic sites. Of note, the expansion of CD4+CD28null T 
cells, an aggressive population of T lymphocytes able to produce large amount 

of INF-γ, TNF a and IL2, has been recently associated with infl ammatory state. 
In addition, this T cell subset exerts cytotoxic effects by realising cytoliytic 
enzymes.
In the present study we tested the hypothesis whether CD4+CD28null T cells 
are alterated in young women affected by endometriosis.
Methods: We collected endometrial tissue samples, by hysteroscopic procedure, 
from 16 women with endometriosis and from 14 healthy women recruited as 
controls.
Samples were analyzed for the distribution of T cell subsets by fl ow cytometry 
in the different phases of menstrual cycle (proliferative and secretive).
Results: Endometrial tissue of women with endometriosis showed a 
CD4+CD28null T cell frequency signifi cantly lower in proliferative phase and 
higher in secretive phase, when compared to controls.
Conclusions: Women affected by endometriosis show an alteration in 
endometrial frequency of CD4+CD28null T cells both in proliferative and 
secretive menstrual phase. These phenomena let us to hypothesize two possible 
mechanisms: the reduction of this peculiar T cells in proliferative phase may be 
involved in the network of permissive factors that promote the implantation and 
growth of endometrial cells. On the other side, the expansion of CD4+CD28null 
T cells in secretive phase, could be implicated in the impairment of the 
implantation window and therefore shed new light on mechanisms responsible 
for the infertility among women with endometriosis.

F-064
Expression of Metastatic Inducing Proteins in the Development of 
Endometriosis in a Baboon Model: Implications for the Pathogenesis of 
Endometriosis. Kanchan Palial,1 Joanna Drury,1 Lisa Heathcote,1 Anthony 
Valentijin,1 Kirstin Parkins,2 Asgi T Fasleabas,2 Dharani K Hapangama.1 
1Department of Women’s and Children’s Health, University of Liverpool, 
Liverpool, United Kingdom; 2Department of Obstetrics & Gynaecology, 
Michigan State University, USA.
Objective: 
We have recently shown that the ectopic and eutopic endometria of women with 
endometriosis show an increase expression of a group of metastatic inducing 
proteins (MIPs) S100A4, anterior gradient homolog 2 (AGR-2), S100P and 
Osteopontin (OPN). In the present study we assessed the functional relevance 
of these MIPs in the development of endometriosis in a baboon model.
Methods and Materials: Endometriosis was induced in 5 baboons as 
previously described. Matched Eutopic and ectopic endometrial samples were 
collected from the baboons at pre-inoculation stage (n=5) and at 3-6 (n=4) and 
15 months (n=4) post-inoculation. Eutopic endometrium of 4 fertile control 
baboons was also collected. The expressions of all four MIPs were studied by 
immunohistochemistry.
Results: 
AGR-2, OPN and S100A4 were all immuno-located in the endometrium of all 
samples extracted at the different periods in the development of endometriosis. 
In the eutopic endometrium, luminal AGR-2 (p=0.028), Stromal S100A4 
(p=0.004), Glandular (p=0.002) and luminal (p=0.008) OPN, showed signifi cant 
increase in immuno-reactivity during the establishment of the disease which 
persisted up to 15 months. The staining pattern of AGR2, S100A4 and OPN 
were similar to that reported in the human samples, and there was no signifi cant 
difference between the eutopic endometrial immune-staining of fertile control 
baboons and the experimental animals prior to induction of endometrisosis.
S100A4, AGR2 and OPN were detected in all ectopic endometriotic lesions 
studied at 3-6 months and there was an apparent loss of all 3 MIPs by 15 
months in the ectopic lesions only. The negative expression of S100P found in 
all baboon samples tested could be due to the S100P antibody specifi city.
Conclusion: This data confi rms the involvement of MIPs in the establishment 
and progression of endometriosis. It is likely that the expression of MIPs will 
enhance the endometrial cell invasiveness and contribute to the establishment 
of ectopic endometrial deposits after retrograde menstruation.

F-065
Abnormal Epigenetic Signature in the Eutopic Endometrium of Patients 
with Severe Endometriosis. Sahar Houshdaran, Zara Zelenko, John Tamaresis, 
Juan C Irwin, Linda C Giudice. OB/GYN & RS, University of California San 
Francisco, San Francisco, CA, USA.
Background: Endometriosis, characterized by endometrial tissue outside the 
uterus, is an estrogen-dependent, progesterone (P4)-resistant infl ammatory 
disorder of unknown etiology that affects millions of women worldwide with 
infertility and pelvic pain. We have found that the transcriptome of eutopic 
endometrium of women with disease differs from women without disease 
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and involves resistance to P4 action, likely contributing to the observed 
infertility. DNA methylation, the main epigenetic modifi cation in the human 
genome, involves enzymatic modifi cation of the carbon-5 position of cytosine 
in the context of CpG dinucleotides, and plays essential roles in various 
biological processes such as X-chromosome inactivation, development, and 
cancer. Recently, abnormal epigenetic modifi cations of several genes have 
been reported in endometriosis. Herein, we investigated 27,000 CpG sites in 
the human genome in eutopic endometrium from women with and without 
endometriosis at various times in the menstrual cycle.
Methods: Eutopic endometrial tissues were obtained after informed consent 
through the NIH UCSF Endometrial Tissue and DNA Bank from n=6 women 
with and n=6 without severe endometriosis, including n=2 samples in each of 
the proliferative (PE), early secretory (ESE) and mid-secretory (MSE) phases 
of the menstrual cycle, for both groups. Whole genome DNA methylation 
signatures of the eutopic endometrium were investigated utilizing the Illumina 
Infi nium methylation array that interrogates more than 27, 000 CpG sites in 
the human genome.
Results: In endometrium of women with and without endometriosis, the 
greatest DNA methylation changes occurred between the proliferative and 
secretory phases. Comparing the epigenetic signature of disease versus no 
disease samples by phase, the greatest changes in DNA methylation were 
observed in the ESE phase>MSE> PE. Since the ESE phase refl ects early 
P4 action on the endometrium and demonstrated the greatest P4 resistance in 
transcriptomic analyses, it is possible that epigenetic abnormalities are involved 
in this P4-resistance.
Conclusion: Our data suggest that differential DNA methylation of some genes 
play a crucial role in the hormonal regulation of normal cycling endometrium 
and that abnormalities in epigenetic regulation play a role in the altered 
hormonal responsiveness of the endometrium observed in endometriosis.
Support: NIH U54 HD055764 (LCG).

F-066
Expression of Interleukin-18 (IL-18), IL-18 Receptor (IL-18R) and 
IL-18 Binding Protein (IL-18BP) in Ectopic Endometrium of Human 
Uterine Adenomyosis. Hong-Yuan Huang,1,2 Hung-Ru Huang,1 Hsing-Tse 
Yu,1 Chin-Jung Li,1 Hsien-Ming Wu.1,2 1Obstetrics and Gynecology, Chang 
Gung Memorial Hospital, Kwei-Shan, Tao-Yuan, Taiwan; 2Obstetrics and 
Gynecology, Chang Gung University College of Medicine, Kwei-Shan, Tao-
Yuan, Taiwan.
Objective: Adenomyosis is defi ned by the presence of endometrial mucosa 
within the myometrium as well as by a diffuse enlargement of the uterus. IL-
18 system is one of the major cytokine involved in human endometrium of 
different menstrual cycle and might perform a defensive role against maternal 
immune response. The purpose of this study is to investigate IL-18 and its 
corresponding receptor and antagonist expression at the level of endometrial-
myometrial interface (EMI) in human uterine adenomyosis.
Methods: A total of 10 paired samples of human uterine ectopic endometrium 
and corresponding eutopic endometrium as well as normal myometrium tissues 
were obtained individually from surgical specimens of women undergoing 
hysterectomy for uterine adenomyosis after informed consent and IRB approval. 
Real-time quantitative PCR was used to quantitative IL-18 system mRNA 
expression in paired human uterine samples. To determine the presence of IL-
18 system proteins, tissues were fi xed and processed for immunohistochemical 
study. IL-18 system fl orescence was quantifi ed by confocal microscope. Data 
analysis was done with ANOVA and Pearson’s correlation.
Results: IL-18, IL-18R as well as IL-18BP mRNA were expressed in human 
eutopic, ectopic endometrium and normal myometrium. According to Real-
time quantitative PCR with CT value quantifi cation, IL-18 was not signifi cantly 
different in eutopic, ectopic endometrium and normal myometrium, but IL-
18R expression was signifi cantly lower in ectopic endometrium and normal 
myometrium in comparison to eutopic endometrium (p<0.05). IL-18BP was 
also signifi cantly lower in normal myometrium. Immunoreactive protein 
levels and quantifi ed fl orescence of IL-18 system was also present in paired 
tissue samples.
Conclusions: We have shown that a complete IL-18 system including the 
agonist, receptor and antagonist expressed at the level of EMI in uterine 
adenomyosis. According to our results, IL-18 may implicate as a local immune 
regulator and modulating cytokine networks at the level of EMI of uterine 
adenomyosis and also provide indirect molecular evidence of transplantation 
theory of adenomyosis.

F-067
The Expression of the Immunophilin FK506 Binding Protein52 (FKBP52) 
and the Integrin αvβ3 Is Positively Correlated with Pregnancy in Women 
with Unexplained Infertility and Endometriosis. Niraj Joshi,1 Yalda Afshar,2 
Steven Young,3 Bruce Lessey,4 Asgerally Fazleabas.1 1Dept of Ob/Gyn & 
Reprod Biol, Michigan State University, Grand Rapids, MI, USA; 2Dept of 
Physiol & Biophys, University of Illinois, Chicago, IL, USA; 3Dept of Ob/
Gyn, University of North Carolina, Chapel Hill, NC, USA; 4Obstetric and 
Gynecologic, Greenville Hospital Systems, Greenville, SC, USA.
Background: FKBP52, an immunophilin, plays a crucial role in optimizing 
progesterone (P) signaling in the uterus. Mice lacking this gene are infertile 
and FKBP52 is also decreased in the eutopic endometrium of both baboons 
and women with endometriosis.
Objective: To compare the expression of endometrial FKBP52 and αvβ3 
in women with unexplained infertility or endometriosis that did or did not 
conceive in a single IVF cycle. Overall FKBP52 expression was also compared 
to fertile controls.
Methods: Endometrial biopsies were obtained on cycle days 21-23 from fertile 
control (n=8), and 27 women with unexplained infertility. Eleven conceived 
and 16 failed IVF. FKBP52 and αvβ3 were evaluated by ICC and FKBP52 was 
further validated by WB and PCR analyses.
Results: Age and BMI were similar between groups. Nearly half (14/27) 
of the women had documented endometriosis and the rest had not had 
laparoscopy. ICC analysis revealed that women who achieved pregnancy 
had a signifi cantly higher (p<0.04) expression of FKBP52 staining, similar 
to αvβ3 integrin (p < 0.03). Both WB and PCR analysis further validated the 
ICC data for FKBP52.

Conclusions: The immunophilin FKBP52 stabilizes the progesterone receptor 
to optimize P binding and subsequent transcription. Reduced expression of 
FKBP52 in women with IVF failure and unexplained infertility suggest that 
progesterone resistance may be a key factor in implantation failure associated 
with endometriosis and might account for reduced expression of αvβ3 and other 
essential proteins required for endometrial receptivity. (U54 HD 40093 – ATF 
and U54 HD 35041-12 - BAL & SLY).

F-068
CNS Sensitization and Myofascial Dysfunction in Patients with 
Endometriosis and Chronic Pelvic Pain. Izabella Khachikyan,1 Ninet 
Sinaii,2 James Shah,3 Robin Ortiz,3 Jay Segars,1 Pamela Stratton.1 1Program 
in Reproductive and Adult Endocrinology, NICHD, NIH; 2Biostatistics and 
Clinical Epidemiology Service, ; 3Rehabilitation Medicine, Clinical Center, 
NIH, Bethesda, MD, USA.
Background:Women suffering from chronic pelvic pain and current 
endometriosis have similar rates of CNS sensitization and myofascial 
dysfunction as those with chronic pelvic pain in prior analyses.
Objective:To evaluate CNS sensitization and myofascial dysfunction in women 
with chronic pelvic pain and any history of endometriosis (CPP+E), chronic 
pelvic pain only (CPP), and healthy volunteers (HV).
Materials and Methods:Pain assessment was performed bilaterally from T9 
to S2 for allodynia and hyperalgesia, and lowered supraspinous pain pressure 
thresholds (PPTs). Sensitization was defi ned as ≥6 abnormal segments/side. 
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Myofascial trigger points (TrP) and PPTs were examined in 7 muscles/side. 
Myofascial dysfunction was defi ned as having TrP in ≥4 muscles/side. All 
with CPP had symptoms suggesting endometriosis and underwent surgery for 
diagnosis. CPP+E included endometriosis surgically diagnosed now or in the 
past. Data were analyzed using Jonckheere-Terpstra tests for trend.
Results: Women with CPP+E had a signifi cantly higher rate of sensitization 
than CPP or HV (CPP+E:87%, CPP:67%, HV:15%; p<0.0001). Myofascial 
dysfunction was signifi cantly more common in CPP than HV (CPP+E:91%, 
CPP:100%, HV:15%; p<0.0001). Lowered PPTs in TrP occurred only in 
CPP+E (p=0.02.
CNS sensitization and myofascial dysfunction in endometriosis and chronic pelvic 
pain
 CPP+E (n=23) CPP (n=6) HV (n=20) P value
Allodynia 19(83%) 4(67%) 3(15%) P<0.0001
Hyperalgesia 17(74%) 4(67%) 1(5%) P<0.0001
Lowered PPT 11(48%) 3(50%) 1(5%) P=0.003
Myofascial TrPs 21(91%) 6(100%) 3(15%) P<0.0001
Lowered PPT in TrPs 5(22%) 0 0 P=0.02
Conclusions:Women with chronic pelvic pain and history of endometriosis 
had an exaggerated response to pain stimuli compared to chronic pelvic pain 
alone or healthy volunteers. Myofascial trigger points were common in women 
with chronic pelvic pain, but lowered trigger point pain pressure thresholds 
occurred only with endometriosis. Physical pain assessment is a useful tool 
for clinicians to distinguish patients with endometriosis from other causes of 
chronic pelvic pain.
Support: Intramural Program, PRAE/NICHD, BCES/CC, and RM/CC, NIH; 
NCT00073801

F-069
All Chronic Pelvic Pain Is Not the Same: Quality of Life Symptoms in 
Women with Endometriosis-Associated Pain Differs from Symptoms in 
Chronic Pelvic Pain Due to Other Causes. Izabella Khachikyan,1 Robin 
Ortiz,2 Ninet Sinaii,3 Jay Shah,2 James Segars,1 Pamela Stratton.1 1Program 
in Reproductive and Adult Endocrinology, NICHD, NIH; 2Rehabilitation 
Medicine, CC, NIH; 3Biostatistics and Clinical Epidemiology Service, CC, 
NIH, Bethesda, MD, USA.
Background: Women suffering from chronic pelvic pain (CPP) and 
endometriosis (E) may have depression, anxiety, fatigue, achiness, and 
decreased quality of life (QOL).
Objective: To assess psychosocial factors and quality of life measures in 
patients suffering from CPP+E compared to CPP and healthy volunteers (HV) 
in a study of the relationship between pain and endometriosis.
Methods: At study entry, women completed psychosocial history, Duke QOL 
and Kennedy QOL Questionnaires. All with CPP had symptoms suggesting 
endometriosis and underwent surgery for diagnosis. Wilcoxon rank sum and 
Kruskal-Wallis tests compared continuous variables with two and three groups, 
respectively. Trends were assessed by Abelson-Tukey linear contrast ANOVA 
or by Jonckheere-Terpstra test, depending on the variable analyzed.
Results: The study included 18 with CPP+E, 11 with CPP alone and 20 HV. 
BMI and race/ethnicity did not differ among groups. All CPP subjects had 
higher anxiety (p=0.002) and depression scores (p=0.0004), indicated tiring 
easily (p<0.0001), achiness (p<0.0001) and having diffi culty sleeping (p=0.03) 
compared to HV. Those with CPP+E tended to be more weepy (p=0.03), 
experienced more mood swings (p=0.009), and worried more about not being 
able to do their jobs because of pain (p=0.001) than the CPP and HV groups. 
In addition, they had more diffi culty sleeping properly (p=0.002) and had to go 
to bed because of pain (p=0.0005) than CPP and HV. For nearly all measures, 
CPP subjects had statistically signifi cant trends in worse QOL than healthy 
volunteers regardless of endometriosis. Additionally, women with CPP only 
had worse general (p=0.04) and social (p=0.003) health with lower self-esteem 
(p=0.009) than women with CPP+E.
Conclusion: The quality of life of women with endometriosis-associated 
chronic pelvic pain differs from chronic pelvic pain of other causes with respect 
to depression, anxiety, achiness, fatigue and ability to rest. These co-morbidities 
should be assessed and considered to optimize therapeutic interventions for 
women with CPP.
Support: Intramural Program, PRAE/NICHD, BCES/CC, and RM/CC, NIH; 
NCT00073801

F-070
Simvastatin Reduces Infl ammatory Cytokine Production and Angiogenesis 
by Human Endometrial Endothelial Cells. Role in Endometriosis. Graciela 
Krikun,1 Hugh Taylor,1 Kevin Osteen,2 Kaylon Brunner-Tran,2 Seth Guller,1 
Anna Sokalska,3 Charles J Lockwood,1 Antoni Duleba.1 1Ob/Gyn & Rep Sci., 
Yale, SOM, New Haven, CT, USA; 2Ob/Gyn & Rep Sci., Vanderbilt U, SOM, 
Nashville, TN, USA; 3Ob/Gyn & Rep Sci., UC Davies, SOM, Sacramento, 
CA, USA.
Background: Originally, statins (3-hydroxy-3-methylglutaryl coenzyme A 
[HMG-CoA] reductase inhibitors) were used as effective drugs in reducing 
cardiovascular morbidity and mortality. However, it is now believed that in 
addition to cholesterol reduction, a number of other pleiotropic effects are 
linked to these drugs which may improve outcomes independently of cholesterol 
reduction. Such effects include reducted infl ammation and a restoration of 
proper angiogenesis, notably irregulated pathways in endometriosis.
Methods: Human endometrial endothelial cells (HEECs) were grown in 
culture as we’ve described and treated overnight +/- 10 ug/ml Simvastatin. 
Chemokine production was ascertained by multiplex ELISA. In vivo remaining 
lesions in a mouse model of endometriosis before and after treatment with 
statins was investigated for the expression of abnormal angiogenic profi les by 
immunohistochemistry.
Results: Critical infl ammatory chemokines such as IL8, IL6, G-CSF and Gro-α 
were decreased by 50, 34, 74 and 53 % respectively, following overnight statin 
treatment of cultured HEECs. Moreover, in vivo alterations were observed 
in a mouse model of endometriosis where vascularization was signifi cantly 
decreased in endometriotic lesions and the pro-hemostatic, pro-angiogenic 
protein, tissue factor was decreased by this treatment.
Conclusions: In addition to their critical role in prevention of cardiovascular 
disease, a further biochemical basis for statin-effects may be due to the 
reduction of infl ammation, angiogenesis and hence their effective use in 
endometriosis.

F-071
Circulating Levels of Microparticles Are Signifi cantly Elevated in Plasma 
from Patients with Endometriosis. Graciela Krikun,1 Charles J Lockwood,1 
Jean Admiral.2 1Ob/Gyn & Rep. Sci., Yale University, SOM, New Haven, CT, 
USA; 2Biomed, Hyphen, Neuville sur Oise, France.
Background: Microparticles (MPs) are cellular, membrane-bound vesicles 
that are shed into body fl uids. Initially, their role was ascribed as a marker of 
cell damage; however, recent reports have underlined their role as signaling 
elements in cell-cell communication. In this study we demonstrate that 
circulating microparticles are signifi cantly elevated in plasma from women 
with endometriosis compared to controls.
Methods: Citrated plasma was collected from women with confirmed 
endometriosis or from controls. None of the women were using steroid hormones 
for at least 3 months previous to blood draw. Samples were immediately spun 
at 1500 G, the supernatant collected and re-spun at 13,000 G for 2 minutes. All 
steps were conducted at room temperature and the supernatants were stored 
at -80C until analysis. Analysis for total MPs as well as TF bearing MPs was 
conducted by Aniara-Hyphen (Neuville sur Oise - France).
Results: Total MP-activity was signifi cantly elevated in plasma from women 
with endometriosis (22.4 +/-6 nM vs. 3.7 +/- 1 nM, n=10/group, p< 0.03). The 
normal range for total circulating MPs is <10nM. The samples from women with 
endometriosis clearly exceeded this concentration. Given the elevated levels 
of tissue factor (TF) in cells from patients with endometriosis, we analyzed 
the MPs for tissue TF content. Although a clear trend towards an increase in 
TF positive MPs was observed (1.376 +/- .47 pg/ml vs 0.489 +/- 0.1 pg/ml, 
n=10/group) the values did not reach signifi cance. Normal circulating levels 
of TF positive MPs are 1 pg/ml.
Conclusions: Circulating levels of MPs in plasma derived from patients with 
endometriosis were signifi cantly higher than those of controls and two times 
higher than the normal circulating values described in the literature. TF bearing 
MPs had a trend towards higher expression and were higher than the normal 
values of circulating TF+MPs.
While the cellular source of the MPs is unknown, the elevation of these particles 
in patients with endometriosis is of important clinical signifi cance.
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F-072
Nerve Fibres in Peritoneal Lesions of Endometriosis in a Baboon Model of 
Endometriosis. Frank Manconi,1 Asgerally T Fazleabas,2 Natsuko Tokushige,1 
Robert Markham,1 Ian S Fraser.1 1Obstetrics and Gynaecology, University 
of Sydney, Sydney, New South Wales, Australia; 2Department of Obstetrics, 
Gynecology & Reproductive Biology, Michigan State University, East Lansing, 
MI, USA.
Introduction
The baboon model of endometriosis is thought to mimic spontaneous human 
peritoneal disease relatively closely. Conventional histology of the lesions is 
similar. Angiogenesis and infl ux of immune cells occur in the developing lesions 
and their presence alters the gene expression profi le in the eutopic endometrium. 
Nerve fi bres have been demonstrated in both ectopic and eutopic tissues of 
women with endometriosis. Thus, the objective of this study was to evaluate 
the course of nerve fi bre development during lesion formation in the baboon.
Methods
Endometriosis was induced in baboons by inoculating the pelvic cavity with 
menstrual tissue for 2 consecutive menstrual cycles. Following induction of 
the disease, blue lesions were excised either by laparoscopy or laparotomy at 
either 3 (early disease) and 15 (late disease) months. The sections were stained 
immunohistochemically with antibodies optimized for baboon tissue against 
Protein Gene Product 9.5 (PGP9.5), Nerve Growth Factor (NGF), Substance P 
(SP; sensory nerve marker), Neuropeptide Y (NPY; sympathetic nerve marker), 
Vasoactive Intestinal Peptide (VIP,parasympathetic nerve marker ) and a high-
affi nity receptor for NGF (Trk-A).
Results
The mean nerve fi bre density stained with PGP9.5 in 3 month endometriotic 
lesions (n=4) (mean ± SD) was 6.6±5.4/mm2, whereas the mean nerve 
fi bre density in 15 month endometriotic lesions (n=4) was 21.5±12.0/mm2. 
The expression of NGF was weak in the glands and stroma of the 3 month 
endometriotic lesions, whereas the expression of Trk-A was moderate to 
strong. In contrast, NGF and Trk-A. were strongly expressed in the glands 
and stroma in the 15 month endometriotic lesions. Nerve fi bres also expressed 
SP, NPY and VIP.
Discussion and conclusions
This study has confi rmed that peritoneal endometriotic lesions in the baboon 
model contain nerve fi bres of several types and express NGF and Trk-A. Nerve 
fi bres grow into these lesions within 3 months of lesion initiation but become 
much more dense in older lesions. These fi ndings indicate close similarities with 
human endometriotic lesions for the nerve fi bres and NGF staining in baboon 
endometriotic lesions. The data suggest that this model may have potential for 
the understanding of local pelvic pain generation in endometriosis.

F-073
Quantifi cation of Endocannabinoids in Peritoneal Fluid of Women with 
Endometriosis – Correlation with Active Disease. Timothy H Marczylo, 
Sara-Jane Mason-Birks, Patricia MW Lam, Justin C Konje. Reproductive 
Sciences Section, Cancer Studies and Molecular Medicine, University of 
Leicester, Leicester, Leicestershire, United Kingdom.
Background: Endocannabinoids are unsaturated fatty acid derivatives that 
exert multiple physiological and pathological effects as ligands for cannabinoid 
receptors (CBR1 and CBR2), which are widely distributed throughout the 
human body. Endocannabinoids are particularly associated with infl ammation 
and pain. CBR agonists decrease hyperalgesia in a rat model of endometriosis, 
a condition which affects 10-15% of women of reproductive age. In pilot data, 
we have previously established the presence of the CBR agonist (anandamide, 
AEA) in peritoneal fl uid1.
Objectives: To verify the presence of AEA in peritoneal fl uid and to determine 
whether AEA levels relate to the presence and severity of endometriosis.
Methods: Peritoneal fl uid (PF) was obtained at laparoscopy from 74 women 
with suspected endometriosis aged 19-49 years who had given consent 
to partake in this ethically approved study. The endometriosis was staged 
according the AFS classification and function into active and inactive 
endometriosis groups. AEA and other endocannabinoids (OEA and PEA) were 
extracted from PF by solid-phase extraction and quantifi ed by isotope dilution 
UHPLC-ESI-MS/MS2.
Results: AEA levels were signifi cantly higher in PF of patients with active 
endometriosis (P<0.01) compared with disease-free women. Mean levels were 
0.97, 0.66 and 0.61nM in active, inactive and no endometriosis, respectively. 
Grading of disease showed a signifi cantly higher AEA level in severe (1.24nM) 
disease compared to moderate and minimal disease (0.80 and 0.76 nM, P<0.01) 
and no disease (0.61nM, P<0.001). OEA levels were also signifi cantly elevated 
in moderate disease compared to disease-free samples (P<0.01).

Conclusions: AEA levels were found to be signifi cantly higher in active 
endometriosis, and correlate with severity suggesting that AEA may be involved 
in the pathogenesis of the disease or as a symptom of pain. Further investigations 
are warranted and may translate into improved treatment strategies.
1. T H Marczylo, P M Lam, V Nallendran, A H Taylor, Justin C Konje. (2009) 
Anal Biochem 384, 106-113
2. PMW Lam TH. Marczylo, JC. Konje (2010) Analytical and Bioanalytical 
Chemistry (in press)

F-074
Medical Management of Recurrent Endometrioma with Long Term 
Norethindrone Acetate. Ozgul Muneyyirci-Delale,1,2 Jenny Anopa,1 Deepali 
Mathur,1,2 Magdalena Morkis,1 Rudolph Parris,1 Jed B Cutler,2 Tana Shah,1,2 
Ghadir Salame,1,2 Ovadia Abulafi a.1,2 1OB/GYN, SUNY Downstate Medical 
Center, Brooklyn, NY, USA; 2OB/GYN, Kings County Hospital Center, Brooklyn, 
NY, USA.
Objective: To evaluate the effi cacy of Norethindrone Acetate (NA) as a long 
term medical treatment for recurrent endometrioma in regards to the resolution 
of symptoms and regression of endometrioma in symptomatic patients.
Design: Retrospective chart review
Materials and Methods: Charts of 22 patients with a history of fi rst line 
surgical excision of endometrioma (with histological confi rmation) and with 
recurrent endometrioma (demonstrated by strict sonographic criterion of 
endometrioma) were reviewed. The patient must have been willing to undergo 
follow up and not desire immediate childbearing. Patients were prescribed 
NA to be taken daily at bedtime, and sonograms were done at 3- 12 month 
intervals until cyst regressed. Symptoms (using pain and bleeding scales) 
and size of endometrioma (on serial sonograms) were recorded and analyzed 
using paired t-tests.
Results: 63.63% (n=14) patients had complete regression of endometrioma on 
follow-up sonograms and 31.81% (n=7) are currently on treatment. One patient 
was noncompliant with medical treatment; her serial sonograms sonograms 
showed no change in dimensions of endometrioma and she was consequently 
referred for surgical management and was excluded from analysis. Using a 
pain intensity scale, 85.71% of patients reported complete resolution (100%) 
of dysmenorrhea on treatment, with 14.29% patients only experiencing mild 
discomfort and was signifi cantly lower on treatment [7.14± 2.86 (baseline) 
vs. .26±.70 (on treatment) p<.00001]. Breakthrough bleeding was reported 
in 47.62% of patients. Mean cyst sizes (mm) for all patients taken together at 
3 months, 6 months, and last visit were 57.99± 30.48, 29.79± 36.76, 27.17± 
32.86, and 9.31± 17.31 respectively. Signifi cant regression of cysts occurred 
between baseline with all intervals (p=.0002; p<.00001; p<.00001 respectively) 
and between 6 months and last visit (p=.0031). However, no differences were 
found between 3 and 6 months.
Conclusion: Significant resolution of dysmenorrhea, bleeding, and 
endometriomas occurred with treatment of NA. Medical management with 
long-term NA (5-15mg) should be considered for patients with recurrent 
endometriomas, who express willingness to follow medication compliance, 
follow-up with serial sonograms, and who do not desire immediate child 
bearing.

F-076
Expression of miRNA-451 and Macrophage Migration Inhibitory Factor 
Are Altered in Endometriotic Implants of Mice with Surgically-Induced 
Endometriosis. Warren B Nothnick, Arlene Colvin. Obstetrics and Gynecology, 
University of Kansas Medical Center, Kansas City, KS, USA.
Macrophage migration inhibitory factor (MIF) is a multifunctional cytokine 
which regulates cell proliferation, angiogenesis and immune cell traffi cking. 
Elevated MIF expression has been associated with endometriosis but 
the mechanisms which lead to this elevated expression are unknown. 
MicroRNA-451 (miR-451) is a putative post-transcriptional regulator of MIF 
whose expression has been shown to be signifi cantly reduced in endometriotic 
implants of women with endometriosis. As such, it is plausible that reduced 
miR-451 expression could lead to elevated MIF expression associated with 
endometriosis. The objective of the current study was to test the hypothesis 
that endometriotic implant expression of miR-451 is signifi cantly lower in 
endometriotic implants of mice with experimentally-induced endometriosis 
compared to eutopic endometrium and that this expression is inversely 
correlated with elevated levels of endometriotic implant MIF expression. To 
test this hypothesis, endometriosis was induced in C57BL/6 mice (3 months 
of age) by transplantation of endometrial fragments from 22-day old, PMSG-
primed C57BL/6 donor female mice. Two months later, recipient mice were 
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sacrifi ced during the estrus stage of the estrous cycle and eutopic endometrium 
and endometriotic implants were harvested and prepared for either RNA 
or protein isolation. qRT-PCR analysis revealed that compared to eutopic 
endometrium, endometriotic implant expression of miR-451 was signifi cantly 
reduced (P<0.05; N=4) by approximately 40%, while endometriotic implant 
MIF transcript expression was signifi cantly (P<0.05; N=4) higher (1.6-
fold increase). Western blot analysis revealed that MIF protein levels were 
signifi cantly (P<0.05; N=4) higher (approximately 2-fold) in endometriotic 
implants compared to corresponding eutopic endometrium. These studies 
demonstrate for the fi rst time that in endometriotic implants from mice with 
experimentally-induced endometriosis miR-451 expression is signifi cantly 
reduced and this pattern of expression is inversely correlated with elevated 
MIF transcript and protein expression. These data validate the use of this 
mouse model in studying the role of miR-451 and MIF in the pathogenesis 
of endometriosis.

F-077
Omega 3 Fatty Acids Counteract the IL-8 and Prostaglandins Secretion 
Induced by TNF-α in Cultured Endometrial Stromal Cells. Romina 
Novembri, Stefano Luisi, Patrizia Carrarelli, Ana Luiza L Rocha, Flavio 
De Pascalis, Felice Petraglia. Department of Pediatrics, Obstetrics and 
Reproductive Medicine, Obstetrics and Gynecology, University of Siena, 
Siena, Italy.
Infl ammation is a mechanism by which an host try to reduce infection and 
injury. An absence or an excessive levels led to pathological conditions, in 
particular the abnormal quantity of pro-infl ammatory molecules contributes to 
the establishment of acute or chronic infl ammatory disease. The production of 
a large variety of infl ammatory mediators such as, cytokines, reactive oxygen 
species and prostaglandin is typical of dysmenorrheal and endometriosis. 
During last years, some studies on omega-3 fatty acids on infl ammation, 
were conducted. These elements are part of our diet and are present in cold 
water oily fi sh such as salmon, herring, mackerel and sardines. There are 
some evidences for their clinical benefi ts in chronic disease such as arthritis 
reumatoids and colitis and for their benefi ts in the mantainance of a better 
antioxidation status.
Aim of the study: The aim of this study was to evaluate the effect of omega-3 
fatty acids on infl ammatory pathways in endometrial cell cultures.
Matherial and methods: Samples of endometrium were obtained from healthy 
fertile patients ( n=6), who underwent hysteroscopy for evaluation of the 
morphology of uterine cavity. Human endometrial stromal cells (HESC) were 
isolated and collected. After a starvation of 16 hs, cells were divided into to 
groups: group A were pre-treated with EPA or DHA, before the infl ammatory 
stimulus; group B were treated only with the infl ammatory stimulus. IL-8 and 
PGE2 release was measured by ELISA kits and Cox-2 mRNA expression was 
evaluated with RT-PCR.
Results: TNF-α induced a signifi cant IL-8 and PGE2 release and Cox-2 mRNA 
expression from human cultured endometrial stromal cells, in a dose dependent 
manner. In cells pre-incubated before the infl ammatory stimulus, for 24 hours 
with EPA or DHA, the release of IL-8 and PGE2 was signifi cantly reduced 
(p<0.01 and p<0.001 respectively). EPA and DHA signifi cantly reduced Cox-2 
(p<0.001) mRNA expression.
Conclusions: Our present results showed that pretreatment with DHA or 
EPA reduced TNF-α -induced IL-8 and PGE2 secretion and Cox-2 mRNA 
expression, suggesting a possible use as anti-infl ammatory compounds in 
endometrium.

F-078
Recruitment of CCR6-Expressing Th17 Cells by CCL 20 Secreted from 
IL-1β-, TNF-α-, and IL-17A-Stimulated Endometriotic Stromal Cells. 
Yutaka Osuga, Tetsuya Hirata, Masashi Takamura, Yuji Taketani. Obstetrics 
and Gynecology, University of Tokyo, Tokyo, Japan.
Immune cells and immune responses are pivotal factors in the pathogenesis 
and pathophysiology of endometriosis, a chronic infl ammatory disease. In a 
novel paradigm of T-cell differentiation, type 17 T helper (Th17) cells have 
been noticed to play a signifi cant role in endometriosis. We have previously 
shown that interleukin (IL)-17A, a typical cytokine secreted from Th17, 
stimulated IL-8 secretion, cyclooxygensase-2 expression, and cell proliferation 
of endometriotic stromal cells. Despite the importance of Th17, the mechanism 
regulating the accumulation of Th17 cells in endometriotic tissues remains 
unknown. We hypothesized that Th17 cells migrate to endometriotic tissues 
through an interaction of the chemokine CCL20 and its receptor CCR6. Using 
endometriotic tissues from women with endometriosis, we demonstrated, 

by fl ow cytometry, that Th17 cells in endometriotic tissues express CCR6. 
Immunohistochemistry also revealed that CCL20 was expressed in the epithelial 
cells and stromal cells beneath the epithelium of endometriotic tissues. CCR6+ 
cells were small and round, and scattered in the stroma where abundant CCL20+ 
cells were detected. CCL20 caused selective migration of Th17 cells in the 
peripheral blood in a migration assay. IL-1β, tumor necrosis factor-α (TNF-α), 
and IL-17A increased the secretion of CCL20 in cultured endometriotic stromal 
cells. Interestingly, combination of TNF-α and IL-17A synergistically increased 
the secretion of CCL20. Inhibitors of p38- and p42/44-mitogen-activated 
protein kinases, and stress-activated protein kinase/c-Jun kinase suppressed the 
secretion of CCL20 increased by IL-1β, TNF-α, and IL-17A. This suggests 
that the CCL20/CCR6 system is involved in the migration of Th17 cells to 
endometriotic tissues and that proinfl ammatory cytokines contribute to the 
development of endometriosis via upregulation of CCL20 secretion from 
endometriotic stromal cells.

F-079
The Undifferentiation Markers Musashi-1, Oct-4 and C-Kit Are Widely 
Expressed in Human Endometrium and Endometriosis. Flávia R Oliveira,1 
Cynthia Dela Cruz,1 Quesia TMF Vilamil,1 Anna C Silva,2 Carolina P Rezende,1 
Helen L Del Puerto,1 Maurício S Abrão,2 Fernando M Reis.1 1Ob/Gyn, University 
of Minas Gerais; 2Endometriosis Unit, University of São Paulo.
In recent years, adult stem cells have been identified in several human 
tissues, including the endometrium. These cells are probably involved in 
the regenerative ability of the endometrium and also in the pathogenesis 
of proliferative gynecological diseases, such as endometriosis. One of the 
characteristics of stem cells is the expression of undifferentiation markers. 
The present study evaluated the expression of the undifferentiation markers 
Musashi-1, Oct-4 and c-kit in endometrium of women without endometriosis 
(control group, n=5), in eutopic endometrium of women without endometriosis 
(n=6), and in their respective endometriotic lesions (n=6). Tissue sections were 
stained by immunohistochemistry. The three makers were found to be expressed 
in all endometrial compartments analyzed: glandular epithelium, stroma, and 
vascular endothelium. Musashi-1 immunostaining was both cytoplasmic and 
nuclear, while Oct-4 was restricted to the nucleus and c-kit was localized in 
the cytoplasm and cell borders. An increased expression of Musashi-1 was 
noted in the vascular endothelium in endometrial samples from women with 
endometriosis (p<0.05 vs. controls). In some specimens, Musashi-1 and 
c-kit expression was clustered in a pattern that might correspond to stem cell 
niches. All markers showed a widespread localization in the endometrial and 
endometriotic tissue, being detected on average in 15% of the epithelial and 
stromal cells. The increased endothelial expression of Musashi-1 could favor 
angiogenesis and thereby contribute to the growth of ectopic endometrial tissue 
in women with endometriosis. However, the abundance of cells expressing 
Musashi-1, Oct-4 and c-kit suggests that these undifferentiation markers are 
not specifi c to endometrial stem cells.

F-080
Ectopic Endometrium Expresses Activin A and Follistatin mRNA 
with Endometrial Cycle-Related Changes. Ana Luiza L Rocha,1 Patrizia 
Carrarelli,1 Romina Novembri,1 Lorenzo Sabbioni,1 Pasquale Florio,1 
Fernando M Reis,2 Felice Petraglia.1 1Department of Pediatrics, Obstetrics 
and Reproductive Medicine, University of Siena, Siena, Italy; 2Departments 
of Obstetrics and Gynecology, Federal University of Minas Gerais, Belo 
Horizonte, Minas Gerais, Brazil.
Activin A is a member of the TGF- β superfamily, acting on cell proliferation, 
differentiation, apoptosis and tissues remodeling. Endomtrial activin A 
plays a role in endometrial cycle, decidualization and early pregnancy, and 
these actions are modulated by follistatin, an activin-binding protein. Both 
proteins are secreted in serum of women with endometriosis and expressed 
by endometrioma cells.
Aim of the study: The aim of this study was to evaluate the expression of activin 
A and follistatin mRNA in eutopic and ectopic endometrium from patients with 
endometriosis at the different phases of endometrial cycle.
Material and methods: Eutopic endometrium and endometriotic tissue 
specimens were collected from women with endometrioma (n= 48). RNA 
extraction and cDNA preparation Real time Polymerase Chain Reaction were 
used to evaluate mRNA expression of activina A and follistatin.
Results: No changes in activin A mRNA expression in eutopic endometrium 
between proliferative and secretory phases of patients with endometriosis was 
found, while follistatin mRNA expression in eutopic endometrium was higher 
(p<0.05) in secretory phase than in proliferative. Activin A mRNA expression 
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in ectopic tissue did not change between proliferative and secretory phases; 
follistatin mRNA expression was higher in secretory phase (p<0.05), exactly 
the same fi ndings of eutopic endometrium from patients with endometriosis.
Conclusions: The ectopic endometrium showed the same changes of activin A 
and follistatin mRNA during the endometrial cycle, supporting a similar biology 
between eutopic and ectopic endometrium in endometriosis.

F-081
Differential Expression of CXCR4 at the Protein Level in Human 
Endometrium and Endometriotic Samples on a Tissue Microarray. Abigail 
Ruiz,1 Lynnette A Ruiz,1 Miosotis Garcia,2 Janice B Monteiro,1 Carolina 
Alvarez-Garriga,3 Manuel Bayona,3 Virgilio A Salvo,4 Asgerally Fazleabas,5 
Idhaliz Flores.1 1Microbiology, Ponce School of Medicine, Ponce, Puerto Rico; 
2Pathology, Ponce School of Medicine, Ponce, Puerto Rico; 3Public Health 
Program, Ponce School of Medicine, Ponce, Puerto Rico; 4Physiology and 
Pharmacology, Ponce School of Medicine, Ponce, Puerto Rico; 5Department of 
Ob/Gyn & Reprod Biology, Michigan State University, Ponce, Puerto Rico.
Endometriosis is associated with chronic infl ammation and increased levels of 
chemokines. Lesions (composed of stroma and glands) grow outside the uterus, 
most commonly in ovaries and peritoneum. We have reported increased CXCR4 
gene levels in endometriotic lesions in a rat model, and protein expression 
in human endometriosis tissues compared to control endometrium. CXCR4 
plays roles in angiogenesis, invasion, and cell proliferation. Objective: We 
hypothesize that CXCR4 protein will be differentially expressed in lesions 
from different anatomical sites. We determined expression levels of CXCR4 
protein in endometrium of women with endometriosis and in lesions obtained 
from different anatomical sites, vs expression in endometrium from controls. 
Methods: CXCR4 expression was analyzed by immunohistochemistry 
using an endometriosis tissue microarray composed of 164 tissues: ovarian, 
fallopian tube, peritoneal, skin and gastrointestinal lesions, endometrium from 
patients (EE) and controls (proliferative - PE; secretory endometrium - SE). 
Results: CXCR4 protein expression was signifi cantly higher in glands of 
ovarian endometriosis compared to PE and SE. Peritoneal lesions expressed 
signifi cantly lower levels of CXCR4 in stromal cells compared to SE (p=0.02). 
Lower CXCR4 levels in both nuclei and cytoplasm of stromal cells were 
observed in EE compared to SE (p=0.04). The expression of CXCR4 in EE 
was signifi cantly higher in glands than SE, when the expression of this receptor 
is expressed at the maximal level (p=0.01). Conclusions: These data suggest a 
role of CXCR4 in endometriosis, in a cell- and anatomically-specifi c manner. 
Whether CXCR4 functions by regulating angiogenesis and/or facilitating 
invasion and cell proliferation is still unknown. Our fi ndings also have 
implications for future therapeutic strategies that may target the infl ammatory 
component in endometriosis.
R01-HD050509, S06-GM08239, U56CA126379-01, 1R25-GM082406

F-082
Urocortin Expression in Ectopic Endometrium of Women with 
Endometriosis: Possible Role of Stress-Related Neuropeptides in 
Endometriosis. Lorenzo Sabbioni,1 Claudia Tosti,1 Romina Novembri,1 Patrizia 
Carrarelli,1 Stefano Luisi,1 Flavio De Pascalis,1 Fernando M Reis,2 Felice 
Petraglia.1 1Department of Pediatrics, Obstetrics and Reproductive Medicine, 
University of Siena, Siena, Italy; 2Department of Obstetrics and Gynecology, 
Federal University of Minas Gerais, Belo Horizonte, Minas Gerais, Brazil.
Corticotropin-releasing hormone (CRH) is a hypothalamic neuropeptide with 
a key role in stress responses. Human endometrium expresses CRH and CRH 
receptors type 1 (CRH-R1) and type 2 (CRH-R2); other related neuropeptides, 
urocortins (Ucns), have been shown in endometrial epithelium and glands 
playing endocrine, immune or vascular effects. Since endometriosis is 
characterized by the existence of specifi c neuroendocrine cells and nerve fi bres 
(multiple small unmyelinated sensory C) in eutopic and ectopic endometrium, 
the role of endometrial produced neuropeptides in the pathogenesis of 
endometriosis was hypothesized.
Aim of the study: 1 - to evaluate the presence and the expression of Ucns 
(urocortin, urocortin 2, urocortin 3) in ectopic endometrium of patients with 
endometriosis. 2 – to study the expression of CRH-R1 and CRH-R2 mRNA 
in eutopic endometrium of endometriotic and healthy women, according to 
the endometrial cycle.
Material and methods: Urocortin, urocortin 2 and urocortin 3 mRNA expression 
was evaluated by RT-PCR, and peptide localizations by immuohistochemistry. 
CRH-R1 and CRH-R2 mRNA expression was evaluated by RT-PCR. Eutopic 

and ectopic endometrium were collected by hysteroscopy in women with 
endometrioma (n = 20) undergoing laparoscopy, and in healthy control women 
(n = 28).
Results: Both immuohistochemistry and RT-PCR showed that urocortin, 
urocortin 2 and urocortin 3 were detectable with different distribution in 
endometriotic tissue, resulting urocortin 3 mRNA expression and staining 
more profound. Changes of endometrial CRH-R1 and CRH-R2 in the various 
phases of endometrial cycle were signifi cantly different between endometriotic 
and healthy women.
Conclusions: The expression of urocortins by ectopic endometrium supports the 
neuroendocrine characteristics of endometriosis, which may explain some of the 
local endocrine, immune or vascular changes. The role of stress mechanisms 
and pathways in endometriosis require further investigations.

F-083
Simvastatin Reduces Endometrial Stromal Cell Migration, Decreases 
Expression of MMP-2, -3, -9 and Increases Expression of TIMP-2. 
Anna Sokalska,1,2 Amanda Cress,1 Antoni J Duleba.1 1Ob/Gyn, University of 
California Davis, Sacramento, CA, USA; 2Ob/Gyn, University of Medical 
Sciences, Poznan, Poland.
Objectives: Formation of endometriotic implants requires cell adhesion, 
migration, invasion and ectopic proliferation of endometrial tissues. Attachment 
of endometriotic tissue involves degradation of the extracellular matrix, 
excessive expression of matrix metalloproteinases (MMPs) and decreased 
expression of tissue inhibitors of matrix metalloproteinases (TIMPs). Recently, 
we reported that statins, the competitive inhibitors of the key enzyme regulating 
the mevalonate pathway, HMG-CoA reductase, decrease invasiveness and 
proliferation of human endometrial stromal (HES) cells. Furthermore, we 
found that simvastatin treatment reduces the number and the size of endometrial 
implants in a nude mouse model of endometriosis. The present study was 
undertaken to investigate the effect of simvastatin on HES cell migration and 
MMP-2, -3, -9 and TIMP-2 genes expression.
Methods: HES cells were isolated from endometrial biopsies (N=6). The cells 
were cultured for 48 hrs in phenol red-free, serum-free DMEM with 1 nM 
estradiol without (control) or with simvastatin (10 µM). Expression of MMP-
2, -3, -9 and TIMP-2 genes were evaluated by quantitative RT-PCR using 18s 
gene as a housekeeping control.
For the migration assay HES cells were placed on transwell inserts and 
cultured for 24 hrs without (control) or with simvastatin (0.1-10 µM). The 
lower chambers of the wells were fi lled with the same medium supplemented 
with 10% Charcoal/Dextran treated fetal bovine serum used as a source of 
chemoattractants. Subsequently, migrating cells were fi xed, stained and counted 
under a light microscope.
The results were calculated from four replicates using Dunnett’s test and 
expressed as a percentage of control.
Results: Simvastatin (10 µM) statistically signifi cantly down-regulated MMPs 
genes expression (MMP-2 by 30%, P=0.0009; MMP-3 by 45%, P<0.0001 and 
MMP-9 by 38%, P=0.022) and up-regulated TIMP-2 gene expression by 24% 
(P<0.0001). A statistically signifi cant reduction in HES cell migration was 
observed for simvastatin at concentrations 1-10 µM by 28-53% (P=0.03)
Conclusions: Simvastatin inhibits HES cell migration, reduces MMP-2, -3, -9 
and increases TIMP-2 genes expression. The present fi ndings provide a novel 
explanation for the benefi cial effects of simvastatin on endometriosis.

F-084
Resveratrol Does Not Induce Apoptosis in Eutopic Human Endometrial 
Stromal Cells In Vitro. Anna Sokalska,1,2 Amanda Cress,1 Donna H Wong,1 
Antoni J Duleba.1 1Ob/Gyn, University of California Davis, Sacramento, CA, 
USA; 2Ob/Gyn, University of Medical Sciences, Poznan, Poland.
Objectives: Recently we reported that resveratrol, a natural polyphenol, present 
in grapes, red wine, and nuts, with antioxidant, anti-infl ammatory and anti-
neoplastic properties, inhibits development of experimental endometriosis. We 
demonstrated that resveratrol reduced the number and the size of endometrial 
implants and induced apoptosis in ectopic lesions in a nude mouse model 
of endometriosis. The present study was undertaken to investigate whether 
resveratrol also induces apoptosis of eutopic human endometrial stromal cells 
(HES)  in vitro .
Methods: HES cells isolated from endometrial biopsies (N=7) were seeded 
in 96-well plates and cultured at 37ºC /5% CO2 for 24 hrs with DMEM 
supplemented by 10% fetal bovine serum. Subsequently, the cells were 
incubated in phenol red-free, serum-free medium for 24 hrs and 48 hrs without 
additives (control) or with resveratrol (10-100 µM). The effect of resveratrol on 
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apoptosis was evaluated by determination of caspases 3/7 activity expressed per 
number of viable cells (estimated by MTS assay) and by DNA fragmentation 
assessed by terminal deoxynucleotidyl transferase-mediated dUTP nick end 
labeling (TUNEL) assay. Each treatment was performed in at least 8 replicates. 
The results were calculated using Dunnett’s test and expressed as a percentage 
of control.
Results: Resveratrol (30-100 µM) reduced caspases 3/7 activity by 36-68% 
(P=0.001) after 24-hrs treatment and by 30-43% (P=0.004) after 48 hrs. 
Comparable results were obtained using the TUNEL assay: resveratrol at 
concentrations 10-70 µM reduced DNA fragmentation by 20-56% (P=0.02 for 
70 µM concentration) after 24 hrs and by 33-45% after 48 hrs (P=0.0008).
Conclusions: In contrast to the effects observed previously in ectopic-
endometriotic lesions, resveratrol does not induce apoptosis in eutopic human 
endometrial stromal cells in  in vitro  experiments. Further studies should 
determine whether resveratrol affects apoptosis of eutopic endometrium  in 
vivo .

F-085
Migration of Stromal Cells with Altered Steroidogenic Capacity from 
Endometriotic Lesions Selectively to the Uterus. Xavier Santamaria, Efi  
Massasa, Yuzhe Feng, Hugh S Taylor. Department of Obstetrics, Gynecology 
and Reproductive Sciences, Yale University School of Medicine, New Haven, 
CT, USA.
Introduction: Endometriosis is defi ned by ectopic growth of endometrial tissue 
outside of the uterus, and most frequently in the peritoneal cavity. The unique 
cellular ability to migrate and implant outside of the uterus is central to the 
etiology of this disease. However, it has not previously been demonstrated 
that these cells also migrate in the opposite direction and home to the eutopic 
endometrium.
Methods: To study the homing of endometriotic cells to the uterus, we used 
an endometriosis mouse model. Transgenic mice with constitutive DS-Red 
expression received peritoneal transplantation of endometrial tissue transgenic 
GFP mice of the same strain. The GFP lesions were allowed to develop for 
three months before harvesting. Immunohistochemistry was used to identify 
the location/migration of these cells. The eutopic endometrial cells were sorted 
and the GFP+/DS-Red—population (∼0.8%) was characterized using global 
gene expression microarray analysis. The results of cell sorting as well as the 
array results were confi rmed by RT-PCR.
Results: IHC identifi ed a GFP+/DS-Red— cell population in the eutopic 
endometrium that was negative for CD45, and positive for vimentin but 
not cytokeratin, suggesting that these are stromal cells that originated in the 
endometriotic lesion. These cells were not identifi ed outside of the uterus 
including the ovaries, spleen, liver or bone marrow. Global gene expression data 
showed downregulation of leukocyte and pan-epithelial markers in the uterine 
GFP+ cells. The genes most increased in expression compared to surrounding 
stromal cells were 3-beta-hydroxysteroid dehydrogenase (29.7 fold change, 
p<0.00001) and of CYP11a1 (15.7 fold change, p<00001). Both genes code 
for enzymes that take part in the steroidal synthesis pathway by converting 
cholesterol into progesterone.
Conclusion: The results suggest that a stromal cell population in endometriotic 
lesions is capable of homing selectively back to the eutopic endometrium. 
This existence of homing stromal side population of cells in the endometriotic 
lesion that are steroidogenically active, likely alter expression of progestin 
responsive genes and affect endometrial receptivity. These results also suggests 
a mechanism by which endometriosis alters eutopic endometrium.

F-087
Inhibition of AKT with the Allosteric Inhibitor, MK-2206, Potentiates 
Decidual Gene Expression in Endometriotic Stromal Cells. Xunqin Yin,1 
Jennifer L Eaton,1,2 Zhenxiao Lu,1 Julie J Kim.1 1Obstetrics and Gynecology, 
Robert H. Lurie Comprehensive Cancer Center, Northwestern University, 
Chicago, IL, USA; 2Obstetrics and Gynecology, Division of Reproductive 
Biology, Northwestern University, Chicago, IL, USA.
Background: Impaired decidual gene expression has been observed in 
endometriotic stromal cells in response to a decidual stimulus. Furthermore, 
we have observed overactivation of the Akt signaling pathway in endometriosis 
both in vivo and in vitro. Whether higher Akt activity contributes to the 
attenuated decidual response in endometriotic stromal cells remains unclear.
Objectives: Our previous study demonstrated that hyperactivation of Akt and 
reduction of FOXO1, a direct downstream target of Akt, occur in endometriotic 
stromal cells. We hypothesize that hyperactivation of Akt in endometrotic 
stromal cells decreases FOXO1 expression which results in signifi cantly lower 

expression of decidua specifi c genes. The objective of this study is to determine 
whether MK-2206, an allosteric Akt inhibitor, can potentiate the decidual gene 
expression via inhibition of Akt/FOXO1 pathway.
Methods: Stromal cells from ovary endometriomas (OsisSC) were cultured 
and pretreated with 250nM MK-2206 for 6 h in the presence or absence of 1uM 
MPA and 0.5mM dbcAMP (M+A) for 42 h. RT-PCR assays were performed 
to measure the expression levels of IGFBP1, PRL and FOXO1, western blot 
and immunofl uorescence staining were used to detect the levels of Akt, p-Akt, 
FOXO1 and p-FOXO1 in response to M+A and MK-2206 treatments.
Results: Treatment of endometriotic stromal cells with MK-2206 dramatically 
lowered levels of p(Ser473)-AKT while levels of total AKT remained 
similar. Furthermore, MK-2206 decreased p(Ser256)-FOXO1 levels in 
endometriotic stromal cells treated with or without M+A. MK-2206 increased 
the accumulation of FOXO1 in nucleus as observed with immunofl uorescent 
staining. Finally, treatment of endometriotic stromal cells with MK-2206 in 
the presence of M+A signifi cantly increased IGFBP1 and PRL expression 
compared with M+A treatment alone.
Conclusions: Overactivation of Akt signaling contributes to the reduced 
expression of decidua-specifi c genes through downregulation of nuclear 
FOXO1. MK-2206 is an effective inhibitor of AKT that potentiates 
decidualization in endometriotic stromal cells.

F-088
Genome-Wide Association Study of Endometriosis Shows Differential 
Etiology by Stage and Identifi es a Locus at 7p15.2 Associated with the 
Development of Moderate-Severe Disease. Krina T Zondervan,1 Jodie N 
Painter,2 Carl A Anderson,1 Dale R Nyholt,3 Stuart Macgregor,4 Hong Lee,4 
Peter M Visscher,4 Peter Kraft,5 Nicholas G Martin,6 Andrew P Morris,1 Susan 
A Treloar,2 Stephen H Kennedy,7 Stacey A Missmer,8 Grant W Montgomery.2 
1Wellcome Trust Centre for Human Genetics, University of Oxford; 2Molecular 
Epidemiology, Queensland Institute of Medical Research; 3Neurogenetics 
Laboratory, Queensland Institute of Medical Research; 4Statistical Genetics, 
Queensland Institute of Medical Research; 5Dept of Epidemiology, Harvard 
School of Public Health; 6Genetic Epidemiology, Queensland Institute of 
Medical Research; 7Nuffi eld Dept of Obstetrics and Gynaecology, University 
of Oxford; 8Harvard Schools of Medicine and Public Health, Harvard 
University.
Endometriosis is a common gynecological disease associated with severe 
pelvic pain and sub-fertility. There is considerable debate whether different 
endometriosis stages represent disease progression, or whether moderate-
severe (rAFS III/IV) disease is pathological and minimal-mild (rAFS I/II) 
an epiphenomenon. We conducted a genome-wide association (GWA) study 
in 3,194 surgically confi rmed endometriosis cases and 7,060 controls from 
Australia and the UK using 540,082 genetic markers (SNPs). Combined 
analysis with all markers and polygenic predictive modelling showed 
signifi cantly increased genetic loading among the 1,364 (43%) cases with 
moderate-severe endometriosis. The strongest association signal was observed 
on chromosome 7p15.2 for SNP rs12700667 for all endometriosis (P = 2.6 x 
10-7, OR = 1.22 (1.13-1.32)) and for moderate-severe disease, (P = 1.5 x 10-9 
(OR = 1.38 (1.24-1.53)). We replicated rs12700667 in an independent US cohort 
of 2,392 self-reported surgically confi rmed endometriosis cases and 2,271 
controls (P = 1.2 x 10-3, OR = 1.17 (1.06-1.28)), resulting in a genome-wide 
signifi cant P value of 1.4 x 10-9 (OR = 1.20 (1.13-1.27)) for all endometriosis 
in our combined datasets of 5,586 cases and 9,331 controls. The implicated 
inter-genic region involves a 48 kb genomic segment upstream of plausible 
candidate genes NFE2L3 and HOXA10. This genetic locus is the fi rst to be 
robustly implicated in the etiology of endometriosis in women of European 
origin, with evidence of association limited to moderate-severe disease.

F-089
Inhibition of Placental mTOR Signaling in Response to Moderate Global 
Maternal Nutrient Restriction (MNR) during Baboon Pregnancy. Roberto 
M Aguilar, Thomas Jansson, Peter W Nathanielsz, Theresa Powell. Center 
for Pregnancy and Newborn Research, Dept. of Obstetrics and Gynecology, 
University of Texas Health Science Center San Antonio, San Antonio, TX, 
USA.
Introduction: The mechanisms linking maternal nutrient restriction (MNR) 
to reduced fetal growth and programming of adult disease remains to be fully 
established. Previous studies in rodents and sheep implicate changes in placental 
growth, structure and function as critical mediators of adverse pregnancy 
outcomes in response to altered maternal nutrient availability. In particular, 
placental insulin/IGF-I, leptin and mammalian target of rapamycin (mTOR) 
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signaling pathways, which are key regulators of placental functions such as 
nutrient transport, have been shown to be modulated by maternal nutrition. 
Similar studies in the primate placenta are lacking. We tested the hypothesis 
that MNR in the baboon inhibits placental mTOR, insulin and leptin signaling. 
Methods: Pregnant baboons were fed either control diet (ad lib, n=7) or an 
MNR diet (70% of diet consumed by controls, n=6) from day 30 of pregnancy. 
At 165 days (0.9 gestation) a cesarean section was performed under general 
anesthesia and placental and fetal weights measured. Placental homogenates 
were prepared and protein expression of total and phosphorylated Akt (Ser-473 
and Thr-308), STAT3 (Tyr-705), 4E-BP1 (Thr-37/46), S6 kinase1 (Thr-389), 
and S6 ribosomal protein (Ser-235/236) were determined by Western Blot. 
Results: Placental weights were decreased by 18% (p<0.01) in the MNR 
group and fetal weights were 10% lower in the MNR animals but were not 
signifi cantly different. Expression of phosphorylated 4E-BP1 (-22%, p<0.05) 
and phosphorylated S6 kinase 1 (-12%, p<0.01), two functional read-outs of 
mTOR activity, was signifi cantly reduced in the MNR group compared to 
the control. Total 4E-BP1 and S6 kinase 1 expression was unaffected. There 
were no signifi cant differences between the MNR and control groups in the 
expression of phosphorylated or total Akt, STAT3, and S6 ribosomal protein. 
Conclusion: A moderate maternal calorie restriction in baboon pregnancy 
inhibits placental mTOR signaling, which may restrict placental growth 
and alter placental function. Since mTOR has been shown to be a positive 
regulator of placental amino acid transport, we speculate that mTOR inhibition 
in response to MNR contributes to down-regulation of placental amino acid 
transporters and reduced fetal growth.

F-090
P-Glycoprotein Expression in Choriocarcinoma Cell Lines Protects 
Cells from UV Induced Cell Death. Diane E Atkinson, Helen Shepherd, 
Colin P Sibley. Maternal And Fetal Health Research Centre, University of 
Manchester.
The efflux transporter P-glycoprotein (P-gp) is an important functional 
component of the placental barrier. Localized to the microvillous, maternal 
facing membrane of the syncytiotrophoblast at term it has been shown to 
be important in protecting the fetus from drugs and xenobiotics in maternal 
plasma. However we have recently demonstrated that in fi rst trimester tissue an 
increased expression of this protein is associated with a paradoxical reduction 
in effl ux capacity. We speculate that this refl ects an alternative role for P-gp 
in fi rst trimester placenta. In other tissues it has been demonstrated that cells 
expressing high levels of P-gp are protected from caspase dependent apoptosis 
induced by a variety of stimuli e.g. UV. The aim of this study therefore was 
to determine whether P-gp expression confers a protective advantage to 
trophoblast cells exposed to apoptotic stimuli.
The choriocarcinoma cell lines BeWo and Jar have been shown to have different 
levels of expression of P-gp, with BeWo expressing no P-gp and Jar having 
abundant expression. As a result these cells provide a good model to investigate 
the protective role of P-gp in placental trophoblast. Cells were passaged and 
0.5 x106 cells plated out into P35 culture dishes and allowed to recover for 24 
hours. Pairs of dishes of each cell type were then exposed to UV for, 0, 10, 30, 
60, 90, or 120 seconds. They were then returned to the incubator for a further 
24 hours, after which time cell survival was assessed using an MTT assay. All 
data are expressed as a % of their own control, i.e. survival in the absence of 
UV exposure. (Fig1)

The data demonstrate that BeWo cells lacking P-gp are far more susceptible 
to UV induced cell death than Jar cells. These data add to the increasing body 

of evidence that P-gp is involved in regulating cell turnover by increasing 
resistance to apoptosis and supports an additional role for this protein in fi rst 
trimester placental trophoblast.

F-091
High Expression of Multi-Drug Resistance Protein 1 (MDR1) and Breast 
Cancer Resistance Protein (BCRP) in First Trimester Placenta Is Not 
Refl ected in an Increased Effl ux Capacity of First Trimester Tissue as 
Compared to Term. Diane E Atkinson, Bernadette C Baker, Colin P Sibley. 
Maternal and Fetal Health Research Centre, University of Manchester.
We have previously shown that placental expression of MDR1 P-glycoprotein 
(P-gp) and Breast Cancer Resistance Protein (BCRP) decreases with gestation. 
The localization of both proteins has also been shown to change from a diffuse 
to a highly localized microvillous distribution. The objective of the present study 
was to investigate the effects of these changes on placental effl ux capacity.
Eight term and fi ve fi rst trimester placentas were collected. At both gestations 
small fragments of villous tissue were dissected. To measure activity of P-gp, 
tissue was incubated with 3H-taxol (a P-gp substrate), in the presence or 
absence of verapamil (an inhibitor of P-gp). Similarly, to assess BCRP activity 
3H-mitoxantrone was used as substrate and fumitremorgin C as inhibitor. In both 
cases incubations were carried out for 10 minutes (initial rate) and 120 minutes 
(activity at equilibrium). Protein activity was then calculated as the difference 
between accumulation in the presence and absence of inhibitor (Figure.1).

No signifi cant difference in P-gp activity between fi rst trimester and term 
tissue was observed at either 10 or 120 minutes, although there was a trend 
towards lower P-gp activity in fi rst trimester tissue. At 10 minutes there was no 
signifi cant difference in BCRP activity across gestation, however at 120 minutes 
BCRP activity was apparently lower in fi rst trimester tissue than at term. In 
fact, in all cases, inhibition of BCRP activity in fi rst trimester tissue resulted 
in decreased substrate accumulation, suggesting that at this gestation BCRP 
activity results in increased uptake into placental tissue. This phenomenon was 
also noted for P-gp in a proportion of fi rst trimester placentas. We speculate 
that in fi rst trimester tissue the high expression of these multidrug resistance 
proteins is not related to their effl ux function but may be related to a role in 
placental growth and development.

F-092
Murine Placental System A mRNA Expression: Development and Effects 
of Synthetic Glucocorticoid Treatment. Melanie C Audette,1 John RG 
Challis,1,2,3,4,5 Rebecca L Jones,5 Colin P Sibley,5 Stephen G Matthews.1,2,3 
1Physiology, University of Toronto; 2Obstetrics & Gynecology, University of 
Toronto; 3Medicine, University of Toronto, Toronto, ON, Canada; 4Michael 
Smith Foundation for Health Research, Vancouver, BC, Canada; 5Maternal 
and Fetal Heath Research Centre, The University of Manchester, United 
Kingdom.
Objective: Synthetic glucocorticoids (sGCs), which are administered to women 
in threatened preterm labour, differentially regulate the system A amino acid 
transporter in vitro. Recently, we have reported that murine placental system 
A transport dramatically increases over the second half of gestation. However, 
sGC treatment in mid-gestation reduced system A transplacental transport at 
term. The three system A transporter proteins are encoded by Slc38a1, Slc38a2 
and Slc38a4 genes. The molecular mechanisms underlying development of, and 
sGC induced alterations in, system A activity are not known. We hypothesized 
that Slc38a gene expression increases across gestation from embryonic day 
(E)12.5 to E18.5 and is down-regulated by maternal sGC treatment. Methods: 
In untreated C57BL/6 mice, mRNA expression was examined in placental tissue 
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obtained from E12.5, E15.5 and E18.5 (term ∼E19.5). Placental tissue was 
also obtained from pregnant dams treated with dexamethasone (0.1mg/kg) or 
saline on E13.5 and E14.5 to assess short-term (E15.5) and longer-term (E18.5) 
consequences on system A mRNA expression. Placental Slc38a1, Slc38a2 
and Slc38a4 expression were measured by qRT-PCR. Results: System A gene 
expression of Slc38a1, Slc38a2, and Slc38a4 mRNA increased from E12.5 to 
E18.5 (*p<0.05; n=5-7 dams/group) in placentas from male and female fetuses; 
consistent with the increase in system A activity. No sex-specifi c differences 
in mRNA expression occurred across gestation. While we have shown sGC 
treatment to decrease system A activity at term, sGC treatment did not affect 
placental Slc38a1, Slc38a2 and Slc38a4 gene expression at E15.5 or E18.5 
(n=8 dams/group). Conclusions: System A mRNA and activity increase across 
the second half of gestation to meet the increase nutrient demands of the fetus 
during this time. In addition, the sGC induced reduction in system A activity 
that we have reported at term is not mediated by alterations in system A mRNA 
expression. In this context, it is possible that post-transcriptional and/or post-
translational modifi cations may mediate the reduction in system A activity.

F-093
Placental Mitochondrial Apoptosis Pathway Contributes to Fetal Growth 
Restriction in Rat Pregnancies. Louiza Belkacemi,1 Mina Desai,1 Qinghai 
Liu,1 D Michael Nelson,2 Michael G Ross.1 1Obstetrics and Gynecology, 
LABioMed at Harbor-UCLA Medical Center, Torrance, CA, USA; 2Obstetrics 
and Gynecology, Washington University School of Medicine, St. Louis, MO, 
USA.
Objective: Maternal undernutrition (MUN) in human and rat pregnancy results 
in intrauterine growth restricted (IUGR) fetuses and small placentas. Although 
reduced fetal nutrient supply has been presumed to be etiologic in IUGR, 
MUN-induced placental dysfunction may occur prior to evidence of fetal 
growth restriction. Placental growth impairment may result from apoptosis, 
signaled by mitochondria in response to reduced energy substrate. We sought 
to determine the presence of mitochondrial-induced apoptosis in MUN and 
Control pregnancies.
Methods: Pregnant rats were fed a Control ad libitum diet (AdLib) or a 50% 
MUN diet from gestation E10 to 20. At E20, fetuses and placentas from 
proximal and mid-horns (extremes of nutrient/oxygen supply) were collected 
from right and left uterine horns and weighed. Right horn placentas were used 
for apoptosis quantifi cation by TUNEL assay. Corresponding left horn placentas 
were separated into basal (hormone production) and labyrinth (feto-maternal 
exchange) zones and protein expression determined for anti- and pro-apoptotic 
mediators of the mitochondrial pathway. Changes in protein signal were 
expressed as fold change.
Results: Weights were signifi cantly decreased in MUN fetuses and placentas 
(Table 1) compared to Controls (p<0.05). Notably, the MUN placentas 
demonstrated signifi cantly increased apoptosis with lower expression of 
mitochondrial anti-apoptotic Bcl2 and Bcl-XL, and significantly higher 
expression of pro-apoptotic Bax in basal and labyrinth zones from proximal 
and mid-horns (Table). Further, cytosolic cytochrome c and activated caspases 
3 and 9 were signifi cantly higher in MUN zones and positions (Table 1).
Conclusion: MUN during rat pregnancy enhances placental apoptosis via 
the mitochondrial pathway and reduces placental size. Clinical interventions 
to enhance fetal well being or growth in IUGR pregnancies must address 
mitochondrial placental dysfunction, which limits nutrient and oxygen 
transfer.
Fold change of anti- and pro-apoptotic protein signals in MUN
 Proximal horn Mid-horn
 Basal zone Labyrinth zone Basal zone Labyrinth zone
Bcl2 0.9 0.3 0.4 0.4
Bcl-XL 0.6 0.5 0.7 0.5
Bax 1.9 1.5 1.6 1.3
Cytochrome c 1.5 2.6 1.5 3.4
Caspase 3 2.6 1.8 2.3 3.2
Caspase 9 1.7 1.6 1.8 1.5

F-094
Maternal Undernutrition and Placental Growth: Placental Autophagy as 
an Adaptive Response. Louiza Belkacemi,1 Mina Desai,1 D Michael Nelson,2 
Michael G Ross.1 1Obstetrics and Gynecology, LABioMed at Harbor-UCLA 
Medical Center, Torrance, CA, USA; 2Obstetrics and Gynecology, Washington 
University School of Medicine, St. Louis, MO, USA.
Objective: Adequate placental development is crucial for optimal fetal 
development. Environmental insults such as maternal undernutrition (MUN) or 
impaired uteroplacental blood fl ow result in smaller placentas and intrauterine 
growth restricted (IUGR) fetuses, which are at high risk of perinatal morbidity 

and mortality. Cell autophagy is a cytoprotective mechanism that allows cells to 
mobilize their energy reserves and recycle organelles in conditions of nutrient 
restriction. We sought to determine if placental autophagy serves as an adaptive 
response in MUN pregnancies.
Methods: Pregnant rats were fed a Control ad libitum diet (n=6) or a 50% MUN 
diet (n=6) from day 10 to day 20 of gestation. At E20, fetuses and placentas 
from proximal and mid-horns (representing extremes of nutrient/oxygen supply) 
were collected and weighed. Left proximal, and mid-horns were immunostained 
for autophagy using LC3II molecular marker, whereas right proximal and mid-
horn placentas were separated into basal (hormone production) and labyrinth 
(feto-maternal exchange) zones and analyzed for nuclear expression of an 
essential autophagic protein (Beclin-1) using Western blot analysis. Results 
were expressed as fold change relative to Controls.
Results: At E20, MUN fetuses and placentas from proximal and mid-horns 
weighed signifi cantly less than Controls (p<0.05). MUN placentas demonstrated 
increased LC3II immunostaining than Controls in both basal and labyrinth 
zones. Nuclear Beclin-1 expression was signifi cantly upregulated in MUN 
placentas (proximal horn: basal, 1.8-fold; labyrinth, 1.5-fold; mid-horn: basal, 
2.1-fold; labyrinth, 1.6-fold) as compared to Controls.
Conclusion: MUN during rat gestation decreases fetal and placental growth, and 
enhances placental autophagy with parallel increases in the expression of LC3II 
and Beclin-1. Increased autophagy may represent an adaptive response to limit 
placental nutrient requirements and facilitate nutrient transfer to the fetus.

F-095
Glucose Transporter 3 (GLUT 3) Protein Expression in Human Placental 
Microvillous Membranes across Gestation. Kelecia Brown,1 Debra S 
Heller,2 Stacy Zamudio,3 Nicholas P Illsley.1 1Obstetrics, Gynecology and 
Women’s Health, New Jersey Medical School, Newark, NJ, USA; 2Pathology 
and Laboratory Medicine, UMDNJ-New Jersey Medical School, Newark, NJ, 
USA; 3Obstetrics and Gynecology, Hackensack University Medical Center, 
Hackensack, NJ, USA.
Introduction: Localization and pattern of expression of GLUT3 protein 
in the human placenta have not been defi ned. We previously demonstrated 
GLUT3 protein in human 1st, 2nd and 3rd trimester syncytial cells using 
immunohistochemistry. The objective of this study was characterization of 
syncytial GLUT3 protein expression across gestation. We hypothesized that 
expression of GLUT3 in microvillous membranes (MVM) decreases over 
gestation. Methods: Samples were obtained from pregnancy terminations 
or from uncomplicated term deliveries, with human brain used as a positive 
control. Western blotting was performed using a polyclonal anti-GLUT3 
antibody and a monoclonal antibody against ß-actin. Specifi city was verifi ed 
by omission of the primary antibody or by preincubation of the antibody with 
peptide antigen. GLUT3 expression was normalized to ß-actin expression. As 
an additional measure of specifi city we transfected BeWo choriocarcinoma 
cells, a trophoblast cell line expressing GLUT3, with siRNA directed against 
GLUT3 and analyzed expression by Western blotting. Statistical comparison 
of GLUT3 protein expression was performed by ANOVA. Results: GLUT3 
in MVM was detected at a molecular weight of 48-50kDa; GLUT3 was not 
present in syncytial basal membranes. Pre-treatment of MVM with NaCO3 
or CHAPS did not alter expression. No bands were apparent when the 
primary antibody was omitted or pre-treated with peptide antigen. siRNA 
transfection of BeWo decreased GLUT3 protein expression to 18±6% (n=3, 
mean±SEM) of that seen in samples transfected with a non-targeting siRNA 
(n=3; p < 0.05). GLUT3 protein was detected in brain samples and in MVM 
from all trimesters. GLUT3/ß-actin expression in MVM decreased through 
the trimesters from 2.55±0.43 (wks 8-12; n= 8; p < 0.01) to 1.22±0.18 (wks 
14-26; n=8) to 0.87±0.26 (wks 31-40; n=6). Conclusion: Following our prior 
immunohistochemical observation of GLUT3 in the syncytium we analyzed 
expression in MVM across gestation. The blotted protein was an integral 
membrane protein with an appropriate molecular weight, expressed in MVM 
but not basal membranes. Treatment of BeWo cells with GLUT3 siRNA 
reduced GLUT3 protein expression substantially. MVM GLUT3 expression 
decreased by >50% in the 2nd and >65% in the 3rd compared to the 1st trimester. 
The intriguing follow-up issue will be determining the extent to which GLUT3 
contributes to overall glucose uptake in trophoblast cells.
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F-096
Maternal and Fetal Folate Serum Concentrations and Placental Folate 
Transport in Obese Women. Margaret F Carter, Theresa L Powell, Cun Li, 
Leslie Myatt, Donald J Dudley, Peter W Nathanielsz, Thomas Jansson. Ob/Gyn, 
University of Texas HSC at San Antonio, San Antonio, TX, USA.
Background: Babies born to obese mothers have an increased incidence of 
malformations and are susceptible to develop metabolic and cardiovascular 
disease later in life. Fetal folate defi ciency is linked to congenital anomalies 
and has been implicated in developmental programming of adult diseases. 
Fetal serum folate concentrations have not been previously reported in obesity, 
and it is unknown if maternal obesity results in alterations in placental folate 
transport.
Hypothesis: We hypothesized that fetal folate serum concentrations are 
lower and placental folate transport is impaired in pregnancies complicated 
by obesity.
Methods: Maternal and umbilical vein serum samples and placental tissue were 
obtained from term pregnant women with normal pre-pregnancy body mass 
index (BMI 18.5-24.9) and obese women (BMI ≥ 30). Immunohistochemistry 
was used to establish the cellular localization of Folate Receptor-α (FR-α), 
Proton Coupled Folate Transporter (PCFT), and Reduced Folate Carrier 
(RFC). Syncytiotrophoblast microvillous plasma membranes (MVM) were 
isolated and protein expression (western blot) and activity (isotope labelled 
methyltetrahydrofolate) of folate transporters were determined.
Results: Maternal and fetal serum folate concentrations were not signifi cantly 
different in obese vs. normal pregnancies. All three folate transporter proteins 
were predominantly localized in MVM. MVM protein expression of FR-α 
was signifi cantly increased (173%) in placentas of obese (n=7) compared to 
normal (n=7). RFC protein expression was signifi cantly decreased (41%) (obese 
n=9, normal n=9), whereas PCFT expression was unaltered. Obesity was not 
associated with signifi cant changes in MVM binding of methyltetrahydrofolate 
to FR-α or the activity of the RFC and PCFT transporters.
Conclusion: Fetal seum folate concentrations and placental folate transport are 
not altered in obesity. However, since our data was collected at term, it does 
not preclude the possibility that obesity is associated with impaired placenta 
folate transport and limited fetal folate availability in early pregnancy. The 
discrepancy between protein expression and activity data suggest that folate 
transporters are subjected to posttranslational modifi cation.

F-097
Expression and Functional Activity of Thyroid Hormone Transporters 
in Microvillous Plasma Membranes from Human Term Placental 
Syncytiotrophoblasts. Laurence SH Loubiere, Elisavet Vasilopoulou, Jayne A 
Franklyn, Mark D Kilby, Shiao Y Chan. School of Clinical and Experimental 
Medicine, University of Birmingham, Birmingham, United Kingdom.
Thyroid hormones (TH) are vital for fetal and placental development. TH 
transporters including monocarboxylate transporters 8 and 10 (MCT8, MCT10), 
organic anion transporters (OATP1A2, OATP4A1) and system-L amino acid 
transporters (LAT1, LAT2) are expressed in human placenta from 6 weeks 
of gestation. All of these TH transporters have been localized to the human 
syncytiotrophoblast layer of placental villi, which is in direct contact with 
maternal blood. Thyroxine (T4) is postulated to be the major TH transported 
from the maternal circulation to fetal circulation. This study aims to determine 
the contribution of each TH transporter to T4 uptake at the apical membrane 
of syncytiotrophoblasts.
Methods and Results: Maternal-facing syncytiotrophoblast microvillous 
plasma membranes (MVM) were isolated from normal human term placentae 
(n=12). MCT10, MCT8, OATP1A2, OATP4A1 and LAT1 protein were all 
detected in MVM vesicles. The kinetics of [125I]T4 uptake (10nM) by MVM 
vesicles were linear over the fi rst 2 minutes and reached equilibrium after 
20 minutes. T4 uptake was independent of Na+. The specifi city of T4 uptake 
was confi rmed by an 80% loss of uptake with disruption of vesicle integrity 
after treatment with 0.5% Triton. Excess T4 (10uM) reduced [125I]T4 uptake 
by 22±4% (n=5, p<0.05). T3 did not affect [125I]T4 uptake whereas TRIAC 
significantly reduced T4 uptake by 19±1% (n=3, p<0.01). Competitive 
inhibitors of TH transport by MCT10, LATs and OATPs, such as tryptophan, 
leucine, probenecid and bromosulphtalein, when used alone, did not affect 
[125I]T4 uptake signifi cantly. However, preliminary experiments indicate that 
combinations of these inhibitors could signifi cantly affect [125I]T4 uptake. The 
strongest inhibition of T4 uptake was achieved with desipramine, a tricyclic 
antidepressant known to inhibit TH transport by MCT8, MCT10 and LAT1 in 
a non-competitive manner (31±9%, n=4, p<0.05).
Conclusion: In human term placenta, a range of TH transporters are present 
in syncytiotrophoblast MVM, which can regulate placental TH entry and 

transplacental TH transfer from the mother to the fetus. Our data suggest 
that maternal T4 uptake by syncytiotrophoblasts is not mediated by a single 
predominant TH transporter but rather by a combination of TH transporters. 
This work was funded by Action Medical Research.

F-098
Isoforms of the System L Amino Acid Transporter Are Differentially 
Polarized to the Syncytiotrophoblast Plasma Membranes in Human 
Placenta. Francesca Gaccioli,1 Sara Roos,2 Theresa L Powell,1 Thomas 
Jansson.1 1Dept OB/Gyn, Center for Pregnancy and Newborn Research, 
University of Texas Health Science Center, San Antonio, TX, USA; 2Institute 
of Biomedicine, Gothenburg University, Sweden.
Normal fetal growth is highly dependent on placental transfer of amino acids. 
Essential amino acids are primarily transported by the L-type Amino acid 
Transporter (LAT) isoforms. LAT1 (slc7a5) and 2 (slc7a8) are heterodimers 
associating with the ubiquitously expressed glycoprotein CD98 (4F2hc) to form 
amino acid exchangers. The subcellular localization, function and regulation of 
placental LAT1 and 2 are poorly understood. We tested the hypothesis that LAT1 
is polarized to the syncytiotrophoblast microvillous plasma membrane (MVM) 
and LAT2 is predominantly expressed in the basal plasma membrane (BM). 
Using MVM and BM isolated from human term placenta we demonstrate by 
Western blot analysis that CD98 is expressed in both MVM and BM, but with 
a higher expression in the MVM. In contrast, LAT1 was expressed in MVM 
but could not be detected in BM. The LAT2 gene is present in two transcripts 
in the cell, however the functional role of these two transcripts is unknown. 
Interestingly, we show by real-time PCR that the two LAT2 transcripts were 
both expressed in the syncytiotrophoblast plasma membranes, however with 
distinct localization: while the larger LAT2 protein (47 kDa) was almost 
exclusively found in MVM, the smaller protein (36 kDa) was only present in 
BM (fi g 1). Immunohistochemistry using term placental tissue confi rmed the 
expression patterns for LAT1 and LAT2. In conclusion, the expression of LAT1 
in MVM is in agreement with a major role for this isoform in the uptake of 
essential amino acids from the maternal circulation into the syncytiotrophoblast. 
Since LAT 2 activity has been reported to be present primarily in BM, our 
data suggest that the primary function of LAT2 in MVM may be unrelated to 
System L transport.
Fig 1. Distribution of two LAT 2 transcripts in syncytiotrophoblast plasma 
membranes. The larger protein was almost exclusively found in the MVM, 
the smaller protein was only present in the BM.
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F-099
Reactive Oxygen Species in the eNOS Knockout Mouse Placenta and the 
Use of Tempol. Cassandra J Hirt,1 Irene J Andersson,1 Joanna L Stanley,1,2 
Susan L Greenwood,2 Sandra T Davidge,1 Phillip N Baker.1,2 1Department 
of Obstetrics & Gynecology, University of Alberta, Edmonton, AB, Canada; 
2Maternal and Fetal Health Research Centre, University of Manchester, 
Manchester, United Kingdom.
Background: Endothelial nitric oxide synthase (eNOS) is an essential enzyme 
in the synthesis of the potent vasodilator nitric oxide, which in turn facilitates 
adequate fetoplacental perfusion. eNOS activity is reduced in umbilical artery 
endothelial cells in pregnancies complicated by intrauterine growth restriction 
(IUGR). eNOS knockout (eNOS-/-) mice deliver growth restricted fetuses and 
are used as a model of IUGR, a condition associated with increased placental 
oxidative stress. We hypothesized that placentas from eNOS-/- mice would 
have increased levels of reactive oxygen species (ROS), such as superoxide and 
peroxynitrite, which would be ameliorated by treatment with the superoxide 
dismutase mimetic, Tempol.
Aim: To determine levels of superoxide and peroxynitrite in placentas of 
eNOS-/- mice compared with controls (C57Bl6/J), and the effect of Tempol 
treatment during pregnancy.
Methods: Female eNOS-/- and C57Bl6/J mice (12-14 weeks) were mated 
with males of corresponding genotype, then treated with Tempol (1 mmol/l in 
drinking water) or normal drinking water from gestation day 12.5. Mice were 
culled on gestation day 18.5 and placentas snap frozen in OCT. Cryosections 
were taken and the presence of superoxide assessed using dihydroethidium 
(DHE; 20µm sections). Antibodies against nitrotyrosine were used to detect 
the permanent footprint of peroxynitrite (8µm sections).
Results: Placentas from eNOS-/- mice demonstrated a signifi cant increase in 
superoxide compared with those from C57BL/6 mice (126% ± 15% intensity 
of control C57Bl6/J; n=10, p<0.03). There was no signifi cant difference in 
nitrotyrosine between groups (p=0.38). Tempol treatment increased pup size 
(crown/rump length, 28.7 ± 0.3 vs 30.1 ± 0.2mm; p<0.01). However, Tempol 
did not have any effect on superoxide levels or nitrotyrosine in placentas from 
eNOS-/- mice (p=0.07).
Conclusions: Placentas from eNOS-/- mice show increased oxidative stress 
compared with those from C57Bl6/J mice. Contrary to our hypothesis, treatment 
with the antioxidant, Tempol, did not reduce placental oxidative stress in 
eNOS-/- mice. However, Tempol increased pup size, suggesting mechanisms 
other than placental oxidative stress affect fetal growth.

F-100
Placental Expression of Serotonin and Norepinephrine Transporters 
across Gestation. Laura Houston,1 Sammanda Ramamoorthy,2 Jennifer 
Donovan,3 Lindsay Devane,3 Danyelle Townsend,4 Laura Goetzl.1 1Medical 
University of South Carolina, Obstetrics and Gynecology, Charleston, SC, 
USA; 2Medical University of South Carolina, Department of Neurosciences, 
USA; 3Medical University of South Carolina, Psychiatry and Behavioral 
Sciences, USA; 4Medical University of South Carolina, Pharmaceutical and 
Biomedical Sciences, USA.
Background: There is widespread use of amphetamines and other psychoactive 
medications in women of childbearing age. However, little is known about their 
transport across the placenta, or gestational age variations.
Objective: To elucidate gestational age dependant changes in SERT and NET, 
the placental transport proteins for amphetamines and PGP, the placental 
transport protein for SSRIs.
Study Design: Placental tissue was collected in women undergoing elective 
termination of pregnancy in the 1st (8-12 wks) and early 2nd (13-16 wks) 
trimesters. Third trimester (36-42 wks) samples were collected in women 
undergoing elective repeat cesarean, excluding drug exposures. Placental tissue 
was placed in ice-cold RNAase and protease free phosphate buffered saline, 
washed to remove blood and separated from loose decidua. Aliquots were snap-
frozen in liquid nitrogen after pre-treatment with RNA stabilization reagent. 
Transporter expression was quantifi ed using standard RT-PCR techniques and 
validated human primers (SYBR Green, Quigen Inc., CA). RNA levels were 
normalized to Actin, and median relative expression was compared between 
trimesters using the Mann Whitney U test.
Results: Placental tissue was collected from 6 subjects in the fi rst, 5 subjects 
in the 2nd and 5 subjects in the 3rd trimester. Relative abundance of transport 
proteins is highest for PGP, then SERT, followed by NET. Overall there appears 
to be a trend toward decreasing PGP across gestation, although this was not 
statistically signifi cant (2.4 fold decrease, p=0.31). SERT levels appear stable 
(0 fold change), and NET expression appears to decrease across gestation 
(1.6 fold, p=0.07).

Comment: Levels of the effl ux transporters such as PGP should be highest 
and infl ux transporters such as SERT and NET should be lowest in the fi rst 
trimester to maximize fetal protection. Our results support that the protective 
function of the placenta is highest in the fi rst trimester, decreasing exposure to 
potential teratogens during development, and appears to decrease with gestation. 
Larger sample sizes are necessary to confi rm this fi nding.

F-101
System A Amino Acid Transporter Activity and Vascular Function in the 
Placental-Specifi c Igf2 Knockout Mouse. Laura C Kusinski,1 Mark Wareing,1 
Philip N Baker,2 Colin P Sibley,1 Mark R Dilworth,1 Jocelyn D Glazier.1 
1Maternal and Fetal Health Research Centre, University of Manchester, 
Manchester, United Kingdom; 2Faculty of Medicine and Dentistry, University 
of Alberta, Edmonton, Canada.
Objectives: Deletion of the paternally expressed Placental-specifi c Insulin-
like growth factor (Igf2 P0) gene directly impacts on placental growth which 
results in fetal growth restriction (FGR) (1). Studies of Igf2 P0 knockout 
mice have shown the placenta’s adaptability to fetal growth demands via 
transporter gene up-regulation which increases nutrient transport (2). Here we 
further examined System A amino acid transporter activity in mouse placental 
vesicles at embryonic day 16 (e16), when up-regulated System A expression 
was previously seen in placentas of P0 fetuses compared to wild-type (WT) 
littermates, and at e19 when no difference in expression was apparent. We 
also examined vascular function of uterine arteries from pregnant dams to 
determine whether blood fl ow anomalies might contribute to the FGR in the 
P0 mutants.
Methods: Vesicles were isolated from placentas pooled from P0 and WT 
genotypes at e16 and e19. System A amino acid transporter activity was 
measured as sodium-dependent uptake of 14C-methylaminoisobutyric acid 
(14C-MeAIB) over 60s. Wire myography was performed on uterine artery 
branches supplying P0 or WT implantation sites isolated from dams at 
e18. Contraction was measured with high potassium (120mM) solution, 
phenylephrine (10-10-10-5M) and endothelial-dependent relaxation was 
measured using acetylcholine (10-10-10-5M).
Results: Vesicle purity (alkaline phosphatase enrichment) was comparable 
between genotypes at both gestational ages. Sodium-dependent uptake of 
14C-MeAIB (at 60s) was signifi cantly higher in P0 compared to WT vesicles 
at e16 (P<0.05; Wilcoxan signed rank test n=6). However, at e19, this increase 
was not observed. Uterine artery branch vascular reactivity was comparable 
between the groups.
Conclusions: Our current in vitro vesicle study agrees with previous in vivo data 
(1); the change in System A activity underlies the adaptation in transplacental 
MeAIB fl ux. As uterine artery vascular function is unaltered it is unlikely to 
be a contributing factor to the FGR observed in P0 mutant mice. These data 
support the notion that the FGR phenotype of the P0 fetus is primarily due to 
defi cient placental nutrient exchange capacity.
Refs: 1.Constância et al, 2002. Nature, 419, 945-8.
2.Constância et al, 2005. PNAS, 102, 19219-19224.

F-102
Effects of Maternal Obesity (OB) Due to Maternal Nutrient Excess (MNE) 
on the Insulin-Like Growth Factor (IGF) System in the Baboon Placenta 
at 0.9 Gestation (G). Cun Li, Lynn Xie, Thomas J McDonald, Mark J Nijland, 
Peter W Nathanielsz. Center for Pregnancy and Newborn Research, Dept 
OB/GYN, The University of Texas Health Science Center at San Antonio, San 
Antonio, TX, USA.
Maternal obesity (OB) is usually associated with macrosomia but IUGR has 
also been described in OB. The baboon has been extensively studied as a model 
for obesity and increased baboon weight is associated with insulin resistance as 
in humans [Diabetes. 2008 57: 899]. The IGF system is a major placental and 
fetal growth regulatory system. We previously reported that maternal nutrient 
restriction (MNR) reduces IGF-I in 0.9G placentas [Placenta. 2007 28:1200].
We hypothesize that given differences in fetal growth in OB placental function, 
IGF system protein expression changes in OB differ from MNR.
Methods: Healthy female baboons of similar body weight (10–15 kg) were 
fed normal chow (CTR n= 10 - 12% energy from fat with 0.29% glucose and 
0.32% fructose) or OB diet ( n=5; 45% energy from fat with 4.62% glucose 
and 5.64% fructose plus free access to fructose sodas for at least nine months 
before pregnancy). Fetuses were removed by CSection at 0.9 G and placental 
IGF-I, IGF-II, IGFR-II, IGFBP-1 and IGFBP-3 expression determined by 
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immunohistochemistry and quantifi ed by image analysis for fraction (area 
immunostained/area of the fi eld x 100%) and density. Data M ± SEM, C data 
fi rst throughout; signifi cance p<0.05, Student’s two tailed t-test.
Results:

Fig 1.Staining density, arbitrary units in CTR placentas from ad lib fed (n=10) 
and OB fed mothers (n=5). IGFR-II and IGFBP1 were not changed in OB (data 
not shown). Fraction results were similar.
F weights were 805 ± 23.5 and 675+ 35.7 (C vs OB p < 0.02). Placental weights 
were not different.
Conclusions: It is of interest that reduced fetal weight at term is also reported in 
a macaque model of OB (J Clin Invest. 2009 119 323). MO produced signifi cant 
changes in the IGF system in the placenta that differed from those we have 
reported in IUGR of the similar extent in MNR (IGF-1 down and IGF-2 up 
Placenta. 2007 28:1200].

F-103
High Resolution Respirometry on Placental Cells. C Mandò,1 M Figus,1 
L Ferrante,1 S Seregni,1 F Parisi,1 C De Palma,2 M Borelli,3 D Trabattoni,3 E 
Clementi,2 I Cetin.1 1Clinical Sciences, U. Obstetrics and Gynecology, Univ 
Milan, Italy; 2Clinical Sciences, U. Pharmacology, Univ Milan, Italy; 3Clinical 
Sciences, U. Immunology, Univ Milan, Italy.
Placental insuffi ciency is characterized by impaired spiral arteries invasion 
leading to unevenness of utero-placental blood fl ow and mismatch of utero-
umbilical blood fl ows. While fetal oxygen (O2) levels are decreased in the 
umbilical vein, we reported higher O2 levels in the uterine circulation of 
intrauterine growth restriction (IUGR) and preeclampsia (PE). Oxidative stress 
is likely occurring in placental cells, but no data are available on cells O2 
utilization. We have applied for the fi rst time High Resolution Respirometry 
(HRR) on cytotrophoblast cells (CTC) isolated from the whole placental 
tissue, in order to measure cell O2 consumption, thus the respiratory chain 
effi ciency.
CTC were isolated from 2 PE, 1 IUGR and 1 normal pregnancies (NP) and 
were characterized by cytofl uorimetry, using cytokeratin-7 and anti-vimentin 
antibodies. Cells were located in chambers with atmospheric O2 levels; 2 
different protocols, with or without digitonin permeabilization, were used. 
Substrates and inhibitors of different respiratory chain complexes were 
sequentially administered (succinate, ADP, oligomycin, FCCP, rotenone, 
antimycin A, glutamate, malate, myxothiazol, TMPD, ascorbate, pyruvate, 
cytochrome C, differently combined depending on the protocol) and O2 
consumption levels were recorded. Data were normalized by Citrate Synthase 
(CS) activity.
CS activity was decreased in PE and increased in IUGR CTC vs NP, showing 
lower and higher mitochondrial (mt) number, respectively.
Preliminary normalized HRR data indicate higher O2 consumption in PE, and 
lower O2 consumption in IUGR CTC, both permeabilized or not. Data without 
normalization (accounting for the cell global respiration) show decreased O2 
consumption levels both for PE and IUGR permeabilized CTC vs NP.
HRR is an innovative technique never applied before on placentas, allowing the 
investigation of the respiratory chain effi ciency. Our pilot study addresses the 
hypothesis that in PE placentas mt attempt to compensate their lower number, 
consuming higher O2 levels, although CTC show a global decreased respiratory 
capacity. On the contrary, IUGR present a lack in mt effi ciency, leading to a 
lower global respiratory capacity, despite the increased mt number.
Further data are needed to confi rm these preliminary results.

F-104
Circadian Variation in Clock Gene Expression in the Placenta, Maternal 
Liver and Fetal Liver in the Rat. Michaela D Wharfe, Peter J Mark, Brendan 
J Waddell. School of Anatomy & Human Biology, The University of Western 
Australia, Perth, WA, Australia.
Objectives: Clock genes drive circadian rhythms in physiological processes 
both centrally and within peripheral tissues. Recent evidence in mice suggests 
that the placenta acts as a peripheral clock, although this has not been fully 
characterised. The primary aim of this study was to determine whether the 
canonical clock genes are expressed within the functionally distinct zones 
of the rat placenta and whether this expression shows a circadian pattern. 
Additional aims were to assess whether pregnancy affects clock gene expression 
in maternal liver, and if patterns of clock gene expression are synchronous 
among maternal liver, fetal liver and the two placental zones.
Methods: Pregnant rats (n=6/time point) were sampled over days 21-22 of 
gestation (term = day 23) and non-pregnant animals (n=6/time point) were 
sampled starting from diestrus I of the cycle. Samples of adult liver (all animals), 
junctional and labyrinth zones of the placenta and fetal liver (pregnant animals) 
were collected from both groups at 0800, 1400, 2000 and 0200 h. Expression 
of clock genes Clock, Bmal1, Per1, Per2, Per3, Cry1 and Cry2 were measured 
in all tissues by quantitative PCR. Data were analysed by 1- or 2-way ANOVA, 
as appropriate.
Results: Both zones of the rat placenta expressed all clock genes, with zonal 
differences clearly evident for each (P<0.01). While placental expression of 
Bmal1, Per1 and Per2 did vary with time of day (25-50% increases across the 
day; P<0.05), circadian variation was less robust than in adult liver (4-20-fold 
increases; P<0.01). Clock gene expression in maternal liver changed with 
pregnancy; expression of Per1, Cry1 and Cry2 were lower in pregnant mothers 
(by 40-50%, P<0.01) whereas Per3 expression increased (2-fold; P<0.01) and 
Clock expression no longer varied with time of day. In the fetal liver, all clock 
genes were expressed, but only Per2, Per3 and Cry1 varied with time of day 
(1.5-2.8-fold increases; P<0.05) suggestive of an immature clock. Moreover, 
placental and fetal liver clock profi les were less robust and not synchronous 
with those in maternal liver.
Conclusion: The rat placenta expresses all clock genes in a highly zone-specifi c 
pattern with a less robust circadian variation than in adult liver. Moreover, 
pregnancy alters the circadian variation of hepatic clock gene expression, which 
may contribute to pregnancy-induced changes in maternal physiology.

F-105
Ontogeny of Transthyretin in the Early Human Placenta. Jatin Patel,1 
Nicholas M Fisk,4 Robin H Mortimer,1,3,4 Kerry Richard.1,2 1School of Medicine, 
The University of Queensland, Australia; 2Conjoint Endocrine Laboratory, 
Pathology Queensland, Australia; 3Centre for Clinical Research, The University 
of Queensland, Australia; 4Faculty of Health Sciences, Royal Brisbane and 
Women’s Hospital, Australia.
Background: Maternal thyroid hormone (TH) transport across the placenta 
is crucial for the development of the fetal brain, particularly during the fi rst 
trimester. The mechanism for thyroxine (T4) transport across the placenta has 
yet been elucidated; however a proposed primary candidate for this process is 
transthyretin (TTR), a TH binding protein. TTR is actively produced, secreted 
and internalised by term human trophoblast cells. Nonetheless, the ontogeny 
of TTR during the crucial fi rst trimester of gestation is still unknown. We 
hypothesise that TTR could play an essential role in the transport of T4 in the 
early placenta and that TTR expression is up-regulated by hypoxia, seen during 
the fi rst trimester of pregnancy.
Objective and Methods: To determine the ontogeny of TTR during pregnancy, 
human choriocarcinoma JEG-3 cells and placentas were used. JEG-3 cells 
were cultured at oxygen levels designed to mimic the incremented ambient 
oxygen during ontogeny (1% and 3% O2-fi rst trimester and 8% O2-second/third 
trimester) compared to control cells grown under standard conditions (21% 
O2). Placentas (n=43) were collected from surgically-terminated pregnancies 
(6-17weeks) and from normal term pregnancies at caesarean section 
(38-39weeks). Cells and tissues were processed for total protein and RNA.
Results: In JEG-3 cells grown at 1% and 3% O2 there was a 4.8 (p<0.01) and 
2.3 (p<0.05) fold respective increase in TTR gene expression compared to 
cells grown at 21%, which was similar to that grown at 8% O2. TTR protein 
from JEG-3 cells at 1% and 3% showed a 2.6 and 2.2 fold respective increase 
in comparison to cells grown at 21% O2, similar to cells cultured at 8% O2. 

However, in placenta, TTR gene expression increased linearly (r=0.84) during 
the 1st trimester, rising more than 5.1 fold between weeks 6-13 (p<0.01, n=28). 
Thereafter, TTR gene expression plateaued from week 13 till term, with a 5.2 
fold increase (p<0.01, n=15) in comparison to 6 week placental tissue.
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Conclusion: We show for the fi rst time that TTR is expressed in the human 
fi rst trimester placenta. We demonstrated that TTR is up-regulated during 
hypoxia using JEG-3 cells. However, linear increases in TTR observed in the 
fi rst trimester placenta suggest ontological infl uences predominate.

F-106
An Innovative Way of 3D Placental Volume Measurements in Early 
Pregnancy. Averil D Reus,1 Hakima El-Harbachi,1 Melek Rousian,1 Niek 
Exalto,1 Regine PM Steegers-Theunissen,1,2 Eric P Steegers.1 1Obstetrics and 
Gynecology, Erasmus Medical Center; 2Paediatric Cardiology, Epidemiology, 
Clinical Genetics, Erasmus Medical Center.
BACKGROUND: First trimester placental growth and development is an 
essential determinant in the success of pregnancy course and outcome. Three-
dimensional ultrasonography (3D-US) may provide reproducible measurements 
of the placental volume (PV) in early pregnancy. Vocal is a new technique which 
allows volume measurements by rotation of the 3D dataset around an axis. 
Therefore our aim was to: 1) evaluate validity measures of repeated 3D-US PV 
measurements with VOCAL in the early fi rst trimester, and 2) relate the PVs to 
gestational age (GA) and the crown-rump length (CRL) of the embryo.
METHODS: From a prospective periconception cohort (the Predict Study), 
conducted at the Erasmus MC, 605 3D-US scans of 113 singleton early 
pregnancies were available for VOCAL measurements. Two researchers 
independently measured the volumes of the total pregnancy and the gestational 
sac (GSV). The PVs were calculated by subtracting the GSV from the volume 
of the total pregnancy. The CRL was measured using a validated virtual reality 
application called I-Space (Rousian et al,Hum Reprod.2010Sep;25(9):2210-6). 
GA was determined by the fi rst day of the last period or by the day of puncture 
in case of in vitro fertilisation. Interobserver and intraobserver variability was 
established by calculating intraclass correlation coeffi cients (ICCs). For this 
we at random selected four patients from every completed gestational week, 
resulting in 24 PVs.
RESULTS: In 45% of the 3D-US of the placentas the PVs could be measured 
between 6(+0) and 11(+6) weeks of GA. The PVs ranged from 0.63 to 110.79 
cm3. We established positive correlations between PV and GA and between 
PV and CRL.
For PV measurements interobserver and intraobserver agreement were both 
excellent with ICCs of 0.98 and 0.96 respectively. For the GSV the ICCs were 
0.99 and 0.99.
CONCLUSION: The high ICCs of all extraembryonic structures substantiates 
the validity of using VOCAL in the early fi rst trimester of pregnancy. The reason 
why 55% of the PVs could not be measured was because of poor image quality 
or because the placenta had not been scanned in total. Our next step will be 
to relate the PVs to fi rst trimester environment exposures as well as to second 
and third trimester fetal growth parameters.

F-107
Maternal Protein Restriction in the Rat Down-Regulates System A and 
L Placental Amino Acid Transporter Expression and Activity. Fredrick J 
Rosario,1 Nina Jansson,2 Theresa L Powell,1 Thomas Jansson.1 1Center for 
Pregnancy and Newborn Research, Dept OB/GYN, University of Texas Health 
Science Center, San Antonio, TX, USA; 2INP, Göteborg University, Sweden.
Introduction: The mechanisms underlying reduced fetal growth in response 
to maternal protein restriction are not well established. We have previously 
reported that maternal circulating levels of insulin, IGF-I and leptin are 
decreased and that placental insulin, leptin and mTOR signaling are down 
regulated in pregnant rats fed a low protein diet. These hormones are known 
to regulate placental amino acid transporters in vitro. We tested the hypothesis 
that maternal protein restriction down-regulates the expression and activity 
of placental amino acid transporters. Methods: Pregnant rats were fed either 
control diet (C, 18% protein) or an isocaloric low protein (LP, 4% protein) diet, 
which results in placental and fetal growth restriction by gestational day (GD) 
21. Dams were killed at GD 15 (LP n=5, C=6), 19 (LP n=5, C=6) or 21 (LP 
n=4, C=5) (term 23 days). Trophoblast microvillous membranes (MVM) were 
isolated from placental homogenates and used for western blotting to determine 
the expression of the sodium coupled neutral amino acid transporter (SNAT) 
and the large neutral amino acid transporter (LAT) isoforms. System A and L 
amino acid transporter activity were determined in MVM using rapid fi ltration 
techniques. Statistical signifi cance (p<0.05) was evaluated using t-test. Results: 
In LP rats, MVM SNAT1 protein expression was signifi cantly reduced at GD 
21, but not at GD15 or 19. Protein expression of SNAT 2, LAT 1 and LAT 2 
was signifi cantly decreased in MVM of LP rats at GD 19 and 21 but not GD 
15. Expression of 4F2hc and SNAT4 were comparable between the C and 

LP groups at all gestational ages. MVM System A activity was signifi cantly 
decreased by 56% and 59% in the LP group compared to control at GD 19 
and 21, respectively. System L activity was also markedly decreased in the 
LP group at GD 19 (59%) and 21 (68%) compared to control. Conclusion: 
Reductions in placental System A and L expression and activity preceded fetal 
growth restriction in maternal protein restriction. Previous reports of inhibited 
insulin, leptin and mTOR signaling in the LP placentas support the current 
data to suggest that altered maternal endocrine and metabolic signaling in 
response to protein restriction leads to reduced placental nutrient transport, 
which contributes to fetal growth restriction.

F-108
mTORC1 and mTORC2 Regulate Placental Amino Acid Transporter 
Activity by Affecting the Plasma Membrane Traffi cking of Transporters. 
Fredrick J Rosario, Theresa L Powell, Thomas Jansson. Dept OB/GYN, 
University of Texas Health Science Center, San Antonio, TX, USA.
Introduction: Fetal growth is strongly dependent on nutrient availability, 
which is determined by placental nutrient transport. The mammalian target of 
rapamycin (mTOR) is a protein kinase that responds to nutrient availability and 
growth factor signaling to control cell growth. mTOR exists in two complexes, 
mTORC1 and mTORC2 and silencing of mTORC1 or mTORC2 markedly 
inhibits trophoblast System A and L amino acid transport activity. Therefore 
both mTOR complexes are positive regulators of amino acid transport (Rosario 
et al 2010. Reprod Sci 17 Suppl: 259 A). However, the mechanisms by which 
mTOR regulates nutrient transporters in the trophoblast are largely unknown. 
We tested the hypothesis that mTORC1 and mTORC2 regulate placental 
amino acid transporter activity by affecting the plasma membrane traffi cking 
of transporters. Methods: Human primary cytotrophoblast cells isolated from 
normal term placentas were cultured for 18 hrs and then transfected with 
siRNA targeting raptor (silences mTORC1), rictor (silences mTORC2) or 
scrambled siRNA (control). At 90 hours in culture, cell lysates were obtained 
and microvillous plasma membrane (MVM) fractions were isolated. The 
expression of System A and L transporter isoforms and total and phosphorylated 
PKC-α were analyzed by Western blotting. In separate experiments, cells were 
preincubated at 88.5 hours in 1µg/ml Latrunculin A (LA), an inhibitor of actin 
polymerization. At 89 hr control, raptor or rictor silenced cells were stimulated 
with Insulin (5.6 ng/ml) and IGF-I (300 ng/ml). At 90 hrs, System A and L amino 
acid transporter activity were measured. Results: Raptor or rictor silencing 
markedly decreased the SNAT2 and LAT1 protein expression in the MVM, in 
sharp contrast to unchanged SNAT2/LAT1 expression in total cell lysates from 
the same cells (n=3-6, p<0.05). Rictor silencing, but not silencing of raptor, 
inhibited PKC-α phosphorylation (n=4, p<0.05). LA abolished the hormone 
stimulated System A and L (n=3, p<0.05) activity mediated by mTORC2, but 
not mediated by mTORC1. Conclusion: Both mTORC1 and mTORC2 regulate 
trophoblast System A and L activity by affecting membrane traffi cking. The 
effect of mTORC2 on trophoblast amino acid transporters requires an intact 
actin cytoskeleton and may involve phosphorylation of PKC-α, which has been 
reported to modulate the actin skeleton in other cells.

F-109
Altered Fetoplacental Growth in Monocarboxylate Transporter 8 (Mct8) 
Knockout Mice. Elisavet Vasilopoulou,1 Heike Heuer,2 Marija Trajkovic,2 
Laurence S Loubière,1 Christopher J McCabe,1 Jayne A Franklyn,1 Mark D 
Kilby,1 Shiao Y Chan.1 1School of Clinical & Experimental Medicine, University 
of Birmingham, United Kingdom; 2Neuroendocrinology, Leibniz Institute for 
Age Research-Fritz Lipmann Institute, Germany.
Mct8 is a plasma membrane thyroid hormone (TH) transporter. Human MCT8 
mutations are associated with severe neurological impairment. MCT8 is present 
in the human placenta from 6 weeks of gestation and is postulated to participate 
in placental TH uptake and maternal-fetal transfer of TH. In vitro, the survival of 
human primary cytotrophoblasts increases with MCT8 silencing and decreases 
with MCT8 overexpression but in a TH-independent manner.
Objective: To examine the role of Mct8 in fetal and placental growth using 
the Mct8 knockout (ko) mouse model.
Methods: Heterozygous females were mated with male ko mice. Fetoplacental 
tissues of male wild-type (wt) and ko fetuses were obtained from two litters 
before (E14.5) and after (E18.5) the onset of fetal TH production. Mct8 protein 
was localized in the mouse placenta of wt fetuses by immunohistochemistry. 
The volume fractions of the labyrinthine (Lz) and the junctional (Jz) zones 
of the placenta were estimated by stereohistological assessment. Cyclin D1 
(proliferation) and Caspase 3 (apoptosis) protein expression was assessed by 
Western blotting.
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Results: At both E14.5 and E18.5, Mct8 protein was present in the decidua, 
in spongiotrophoblast and glycogen cells in the Jz, in cytotrophoblast and 
syncytiotrophoblast cells in the Lz and in the wall of chorionic blood vessels 
and in the chorionic membrane. At E18.5, male ko fetuses were lighter (1273 
±24.5mg) compared with male wt (1397 ±28.6mg; P<0.05), whilst their 
placentae were heavier (ko: 90.3 ±6.5mg; wt: 77.3 ±2.8mg; P<0.05). This 
was accompanied by increased Cyclin D1 and decreased Caspase 3 protein 
expression in ko compared with wt placentae. Fetoplacental weight ratios were 
decreased (30%; P<0.01) in ko compared with wt fetuses. The volume fraction 
of the Lz relative to the whole placenta was reduced by 10% (P<0.05) in ko 
compared with wt placentae with no difference in the absolute volume of Lz.
Conclusions: The widespread localization of Mct8 in mouse placenta is similar 
to that observed in humans. Mct8 may regulate placental growth. Its localisation 
in trophoblasts within the Lz, suggest a role for Mct8 in transplacental transport. 
The lack of Mct8 results in reduced placental effi ciency with a compensatory 
increase in placental size.

F-110
Placental Expression of ABCB1, ABCC2 and BCRP mRNA Decreases 
during Gestation. Paula J Williams, Linda Morgan. School of Molecular 
Medical Sciences, University of Nottingham, Nottingham, United Kingdom.
Background Folic acid is essential for cell proliferation, DNA replication, 
antioxidant protection and preventing endothelial dysfunction, all processes 
which are vital for placentatation. The exact mechanism of transport of folic 
acid from mother to baby is still unknown. In addition to the folate receptor, 
members of the adenosine triphosphate (ATP) binding cassette (ABC) 
superfamily of effl ux transporters may be involved in transplacental folate 
transport. Expression of these transporters has not been characterised in normal 
human pregnancy.
The aim of this study was to examine the expression of the ATP-binding cassette 
superfamily members ABCB1, ABCC2 and BCRP in placenta in normal healthy 
pregnancy throughout gestation.
Methods The study had ethical approval and written informed consent was 
obtained from all women. Placental samples were obtained from 10 pregnancy 
terminations (TOP) at 8-10 weeks (‘early’) gestational age [GA] and 10 TOP at 
12-14 weeks (‘late-early’) GA and from 10 normal term pregnancies at delivery 
(38 - 40 weeks GA). The mRNA abundance of ABCB1, ABCC2, BCRP and 
YWHAZ within placenta was quantifi ed by real-time PCR (QRT-PCR). Results 
are expressed as mean values and standard errors normalised to YWHAZ and 
were analysed by one way ANOVA using SPSS version 17.
Results Expression of all folate transporters was lower in term pregnancy than 
in both early and late-early TOP (P<0.05); Table 1).
Table 1. Placental expression of ABCB1, ABCC2 and BCRP
 Subject group
Folate transporter Early (8-10 weeks) Late-early (12-14 weeks) Term (38-40 weeks)
ABCB1 63.7 ± 16.4∗ 96.2 ± 19.8† 7.3 ± 1.3∗†
ABCC2 12.3 ± 5.7∗ 8.0 ± 1.7† 2.3 ± 0.4∗†
BCRP 11.8 ± 6.9 12.0 ± 4.1∗ 1.5 ± 0.4∗
Data are expressed as mean x10-8 ± sem normalised to YWHAZ. Signifi cant 
differences for each gene are indicated with a similar superscript. 

Conclusion The higher levels of mRNA expression of ABCB1, ABCC2 and 
BCRP in early pregnancy compared to term pregnancy may indicate that 
these transporters are important in the early stages of pregnancy and placental 
development. Further studies are needed to identify if reduced expression of 
these transporters is associated with pathological pregnancy outcomes of either 
sporadic miscarriage or pre-eclampsia, due to defective placental development 
and reduced levels of folate.

F-111
Fetal Programming in the Baboon: Impact of Estrogen Deprivation In 
Utero on Insulin Signaling and Reproductive Development after Birth. 
Adina Maniu,1 Graham W Aberdeen,3 Terrie J Lynch,1 Thomas W Bonagura,3 
Jerry L Nadler,2 E Albert Reece,3 Gerald J Pepe,1 Eugene D Albrecht.3 
1Departments of Ob Gyn and Physiological Sciences, Eastern Virginia Medical 
School, Norfolk, VA; 2Department of Internal Medicine, Eastern Virginia 
Medical School, Norfolk, VA; 3Departments of Obstetrics, Gynecology, 
Reproductive Sciences and Physiology, University of Maryland School of 
Medicine, Baltimore, MD.
The present study was designed to test the hypothesis that estrogen programs 
the mechanisms underlying insulin signaling during fetal development and 
consequently insulin sensitivity and glucose homeostasis after birth. Glucose 
tolerance tests were performed in prepubertal female and male offspring of 
baboons untreated (n=10) or treated on days 100 to 165/175 of gestation (term 

is 184 days) with the aromatase inhibitor letrozole (n=5) which decreased fetal 
estradiol levels by 95% or letrozole plus estradiol (n=4). Serum estradiol and 
testosterone levels in female and male offspring remained at baseline levels 
until the onset of puberty at approximately 4 years and 4½-5 years of age, 
respectively. Although basal fasting blood glucose levels were not different, 
basal plasma insulin levels were over 2-fold greater in offspring treated 
prenatally with letrozole than in untreated animals. Moreover, the peak 1 min 
and average of the 1, 3 and 5 min blood glucose and plasma insulin levels after 
an iv bolus of glucose were greater (P<0.05 and P<0.01, respectively, ANOVA) 
in offspring that had been deprived of estrogen in utero, than in untreated 
animals and partially restored to normal in letrozole plus estradiol-treated 
baboons. The value for the homeostasis model assessment of insulin resistance 
(HOMA-IR) was 2.5-fold greater (P<0.02) in offspring treated prenatally with 
letrozole than in untreated animals and returned to almost normal in letrozole 
plus estradiol-treated animals. The exaggerated rise in both glucose and insulin 
levels after glucose challenge in baboon offspring deprived of estrogen in utero 
indicates that pancreatic islet beta cells had the capacity to secrete insulin, but 
that peripheral glucose uptake and/or metabolism were impaired, indicative of 
insulin resistance. We propose that estrogen has an important role in utero in 
programming the mechanisms that underlie target cell responsivity to insulin 
in the developing primate fetus and consequently the capacity to metabolize 
glucose after birth.

F-112
HPA Related Genes Are Associated with Antenatal Growth and Childhood 
Blood Pressure Trajectories. Q Wei Ang,1 Rae-Chi Huang,2 Craig E Pennell,1 
Nicole M Warrington,1 Stephen J Lye,3 Laurent Briollais,3 Trevor A Mori,1 Julie 
A Marsh,1 John P Newnham,1 Lawrie J Beilin.1 1Schools of Women’s and Infants’ 
Health and Medicine and Pharmacology, The University of Western Australia; 
2Telethon Institute of Child Health Research, The University of Western 
Australia; 3Samuel Lunenfeld Research Institute, University of Toronto.
Background
The developmental origins of health and disease hypothesis describes the 
relationship between fetal growth restriction and hypertension in adults; 
however, the role of genetics in this association remains unknown. The 
hypothalamic-pituitary-adrenal (HPA) axis is involved in the regulation of 
fetal growth and blood pressure. The aim of this study was to investigate the 
relationships between single nucleotide polymorphisms (SNPs) within genes 
that regulate (or interact with) the HPA-axis and both antenatal growth and 
childhood systolic blood pressure.
Methods and Results
SNPs (n=499) tagging 49 genes related to HPA-axis function were genotyped in 
the Raine cohort. Antenatal growth was assessed using fetal ultrasound biometry 
measured at fi ve time points. Individual oscillometric blood pressure (SBP) 
was calculated from recordings at eight time points from one to fourteen years. 
In boys, 26 SNPs were associated with increased SBP of which seven were 
associated with decreased antenatal growth. Both rs2684781 and rs1521481 
in the insulin like growth factor receptor-1 (IGF1R) remained signifi cant 
after adjustment for multiple testing. In girls, 28 SNPs were associated with 
increased SBP of which fi ve were associated with suboptimal antenatal growth. 
Both rs11760956 and rs11763517 (within the leptin gene) and rs6850464 
(within the peroxisome proliferator-activated receptor gamma coactivator 
1-alpha gene (PPARGC1A)) remained signifi cant after adjustment for multiple 
testing. In males, the effect of three or four adverse alleles (in IGF1-R and the 
mineralocorticoid receptor (NR3C2)) were associated with a decrease in fetal 
abdominal circumference of 19 percentile points at 38 weeks gestation and an 
increased SBP of 4.6 mm Hg (p=0.0003) at 14 years of age.
Conclusions
SNPs within IGF1-R, leptin, PPARGC1A and NR3C2 are associated with 
antenatal growth and childhood blood pressure suggesting that genetics may 
play a role in the association between antenatal growth and postnatal blood 
pressure.
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F-113
Maternal Obesity (MO) Produces Marked Changes in Milk Composition 
Which Are Variably Reversed by Dietary Interventions. Claudia J Bautista,1 
Luis A Reyes,1 Guadelupe L Rodríguez-González,1 Paola M Martínez-Samayoa,1 
Fernando Larrea,1 Peter W Nathanielsz,2 Elena Zambrano.1 1Reproductive 
Biology, Instituto Nacional de la Nutricion SZ, Mexico City, Mexico; 2Center 
for Pregnancy and Newborn Research, Dept OB/GYN, The University of Texas 
Health Science Center at San Antonio, San Antonio, TX, USA.
Background: Evidence exists in large agricultural animals that poor milk 
production may result from impaired mammary gland development when 
overfeeding occurs before puberty in dairy cows (1) and in pig pregnancy (2). 
There are no data in the commonly studied laboratory rat on mechanisms by 
which excess body fatness impairs mammary gland development.
Methods: We reported (3) a rat MO model with three maternal groups fed from 
weaning: (i) control (CTR) chow; (ii) high energy, obesogenic diet (HED) to 
induce MO or (iii) pre-gestational dietary intervention (PG – DINT), mothers 
fed HED from weaning to postnatal day (PND) 90 and then CTR diet. We now 
add a gestational DINT (G-DINT) group mothers fed HED until pregnancy 
and then chow in pregnancy and lactation. All mothers were bred at PND 120 
and ate pregnancy diet until their pups were weaned. All litters were adjusted 
to 10. At pup PND 21 mothers were weighed and pups removed for 4 h after 
which mothers received oxytocin; milk was expressed 15 min later for water 
content (gravimetric analysis), protein (Bradford), fat (Folch), CHO’s (glucose 
oxidase) and leptin (RIA). One way ANOVA.
Results:

Fig 1. Milk composition A) production, percentage of B) water, C) protein, 
D) fat, E) CHO’s and F) leptin (ng/mL). Mean ± SEM, p<0.05 for data not 
sharing a letter. n= 5-7
Maternal body weight was not different among groups. There were no changes 
in protein content. Fat content was higher whilst milk production, water and 
CHO’s were lower in MO. Leptin was higher in MO and the DINT groups.
Conclusion: Our results show clear evidence of association of MO obesity 
and lactation failure and production, partially reversed by DINT. More leptin 
in the milk of MO may alter OFF appetite.
1) Morrow, J Dairy Sci, 1976; 59:1625. 2) Davison, Equine Sci, 2006; 71:1242. 
3) Zambrano, J Physiol, 2010;588:1971.

F-114
Prepregnancy Obesity and sFlt1-Induced Preeclampsia: Effect on the 
Offspring. Egle Bytautiene, Talar Kechichian, Esther Tamayo, Phyllis Gamble, 
Gary DV Hankins, George Saade. OB/GYN, UTMB, Galveston, TX, USA.
OBJECTIVE. We have shown that exposure to maternal prepregnancy obesity 
and sFlt1-induced preeclampsia during pregnancy alter the offspring’s blood 
pressure and metabolic profi le later in life. The objective was to evaluate 
potential mechanisms focusing on infl ammatory and angiogenic pathways.
STUDY DESIGN: CD-1 female mice were placed on either standard fat (SF) 
or high fat diet (HF) for 3 months before they were bred with SF male. On day 
8 of pregnancy, mice were injected with either adenovirus carrying sFlt1 (HF 
sFlt1 n=6, SF sFlt1 n=6) or adenovirus carrying mFc as virus control (HF mFc 
n=4, SF mFc n=7). After weaning, all offspring were placed on a SF diet. At 6 
months of age, circulating levels of monocyte chemoattractant protein 1 (MCP-
1), plasminogen activator inhibitor 1 (PAI-1), resistin, eotaxin and vascular 
endothelial growth fact (VEGF) were measured using commercially available 
Luminex assays. One-way ANOVA with Newman-Keuls Multiple Comparison 
Test were used for statistical analysis (signifi cance: p<0.05).
RESULTS: There were no signifi cant differences in resistin (p=0.5) levels 
between the groups of offspring. PAI-1 was signifi cantly elevated in HFsFlt1 
offspring (p=0.002, Figure) compared to HF mFc and both SF groups, while 
eotaxin (p=0.01) and VEGF (p=0.03) levels were signifi cantly higher in HF 

sFlt1 and HF mFc groups versus both SF groups. The MCP-1 level was also 
higher in both HF groups compared to SF mice, though not signifi cantly.

CONCLUSION: Exposure to maternal prepregnancy obesity and sFlt1-induced 
preeclampsia during pregnancy alters infl ammatory and angiogenic markers 
in the offspring. Obesity with or without preeclampsia, but no preeclampsia 
alone, seems to have the most signifi cant effect.

F-115
Thyroid Hormone Deprivation Disrupts the IGF-I System in the Fetal 
Heart. Natasha N Chattergoon,1 Samantha Louey,1,3 George D Giraud,1,2,3,4 
Kent L Thornburg.1,2,3 1Heart Research Center, Oregon Health and Science 
University, Portland, OR; 2Physiology and Pharmacology, Oregon Health and 
Science University; 3Medicine (Cardiovascular Medicine), Oregon Health and 
Science University; 4Cardiology, Portland Veterans Affairs Medical Center.
OBJECTIVES: Published evidence suggests the insulin-like growth factor 
(IGF-1) system is the dominant stimulant of fetal myocardial proliferation and 
that triiodothyronine (T3) drives maturation of the myocardium; T3 suppresses 
proliferation and promotes binucleation of fetal cardiomyocytes (CMCs). 
However, the degree to which circulating T3 supports the action of IGF-I on 
the fetal heart has not been investigated. Hypothesis: Deprivation of circulating 
T3 in fetal sheep does not alter cardiomyocyte proliferation if IGF-1 levels are 
maintained at or above normal concentrations.
METHODS: Fetal sheep were chronically instrumented at 120 days gestation 
(dGA, term ≈145 days). One group was thyroidectomized (TX, n= 8) and one 
served as the non-TX control group (CN, n= 8). At 130d GA, the fetal heart 
was weighed, a section the left ventricle (LV) removed for molecular studies, 
and myocytes from each ventricle enzymatically isolated to analyze CMC 
parameters.
RESULTS: Fetal plasma T3 concentrations were undetectable 4 days after 
thyroidectomy; circulating T3 levels were normal in CN fetuses (TX vs CN: 
0 vs 0.1 ng/ml; p<0.001). At 130dGA, circulating IGF-I levels were elevated 
in the TX group (TX vs CN: 105.06 ± 8.94 vs 75.07 ± 6.22 ng/ml; p<0.05). 
IGF-I receptor mRNA levels were 10 times lower in LVs of TX compared 
to CN (p<0.001). Heart weight to body weight ratio was reduced in the TX 
group (5.9 ± 0.2 vs 6.8 ± 0.3 g/kg; p<0.05). CMC cell cycle activity (Ki-67) 
decreased by 50% and binucleation was depressed in TX fetuses (20% vs 45%, 
p<0.05). TX also resulted in wider binucleated right ventricular CMCs (TX vs 
CN: 14.3±0.3 vs 16.2±0.6µm; p<0.05).
CONCLUSIONS: 1) Loss of plasma T3 dissociates the fetal IGF-I system 
leading to increased circulating IGF-1 and decreased myocardial IGF-1 receptor 
gene expression. 2) The outcome is a smaller heart that is less mature for its 
gestational age. 3) Increased myocyte width may be a compensation to maintain 
contractile function in the face of depressed growth. These experiments show 
for the fi rst time that T3 is essential for normal cardiomyocyte growth in the 
fetal heart and suggests that severe fetal hypothyroidism leads to abnormal 
heart development. Supported by NICHD and NHLBI.

F-116
Enhanced Insulin Secretion in the Fetal Sheep after Chronic Norepinephrine 
Infusion Suppression. Xiaochuan Chen, Antoni R Macko, Alice S Green, 
Dustin T Yates, Miranda J Anderson, Amy C Kelly, Aqib Zehri, Sean W 
Limesand. Department of Animal Sciences, The University of Arizona, Tucson, 
AZ, USA.
Intrauterine growth restriction (IUGR) fetuses have a greater risk of developing 
glucose intolerance in adulthood, which might refl ect perinatal imposed 
pancreatic β-cell dysfunction. Placental insuffi ciency-induced IUGR fetuses are 
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typically exposed to prolonged hypoxemia and hypoglycemia. These conditions 
elevated norepinephrine (NE) concentrations to suppress insulin secretion, 
but recent evidence indicates that chronic exposure to NE will elicit a β-cell 
compensatory response that augments insulin secretion during an adrenergic 
blockade. We investigated whether chronic NE exposure alone was able to 
augment β-cell responsiveness once removed. NE was continuously infused 
into fetal sheep at 1-4 µg/min through 131-137 days of gestational age. Fetal 
glucose stimulated insulin secretion (GSIS) was tested with a square wave 
hyperglycemic clamp prior to and 3-4 hours after removal of the chronic 
7-day NE infusion. After the fi nal in vivo GSIS study, islets of Langerhans 
were isolated to determine mRNA concentrations of adrenergic receptors and 
components of insulin stimulus secretion coupling. During the 7-day treatment, 
NE-infused fetuses had higher (P<0.05; n=6) NE plasma concentration than 
vehicle infused controls (n=6). Plasma glucose concentrations were increased 
1.4-1.7 fold (P<0.01), and insulin concentrations were lower (0.308±0.025 vs 
0.154±0.025 ng/ml, P<0.01) than controls. GSIS prior to NE treatment was not 
different between treatments, however, after discontinuing the NE infusion, 
insulin secretion responsiveness was 3 fold higher (P<0.01) in the NE treatment 
group than controls. Islets from the NE fetuses had lower (P<0.05) mRNA 
concentrations for adrenergic receptors α1D (51%), α2A (36%), α2C (35%), 
β1 (59%), but voltage-gated calcium channel α1D subunit, ATP-regulated 
potassium channel, glucose transporter 2, insulin, and pancreatic duodenal 
homeobox 1 mRNA concentrations were not different. Islet insulin content 
was also not different. These fi ndings indicate that chronic exposure to NE 
persistently suppresses insulin secretion. However, when the NE infusion was 
terminated, hyper-responsiveness in GSIS was observed without augmenting 
gene expression for components regulating insulin secretion and islet insulin 
content.

F-117
The Role of the Renin Angiotensin System in Fetal Programming of 
Adult Hypertension. Giuseppe Chiossi, Egle Bytautiene, Talar Kechichian, 
Esther Tamayo, Mary Lynne Saade, Julio Mateus, Monica Longo. Dept. of 
Obstetrics & Gynecology, The University of Texas Medical Branch, Galveston, 
TX, USA.
Objective: The renin angiotensin system (RAS) plays a vital role in the 
development of several fetal organs, including the kidney, and has been 
implicated in fetal programming of adult hypertension. Our objective was to 
evaluate the role of the renin-angiotensin system in fetal vascular programming 
in a transgenic animal model of utero-placental insuffi ciency induced by 
endothelial nitrici oxide synthase defi ciency (NOS3).
Study Design: Homozygous NOS3 knockout (KO) and wild-type mice (WT) 
were cross-bred to obtain KO and WT litters, as well as genomically-similar 
heterozygous litters developing in either a normal (paternally-derived; KOP) 
or abnormal (maternally-derived; KOM) uterine environment. The female 
offspring (n=4-5 per group) were sacrifi ced at 14 week of age and the kidney 
was carefully isolated for Western blot. Protein expression of angiotensin (Ang), 
angiotensin-1 and 2 receptors (AT1, AT2) were determined and normalized to 
ß actin. One-way ANOVA and Neuman-Keuls post-hoc tests were used for 
statistical analysis (signifi cance P<0.05).
Results: Ang and AT-1 receptor expression were not different between the 
offspring groups. AT2 receptor expression was signifi cantly decreased in female 
offspring KOM and KO compared with WT and KOP (Figure, p<0.05).

Conclusions: An adverse intrauterine environment induced by lack of NOS3 
leads to altered fetal programming of angiotensin 2 receptor in the offspring 
kidney, an effect that may lead to hypertension later in life. This mechanism 
may be amenable to therapeutic intervention.

F-118
Nature or Nurture? Effects of Maternal High Fat Nutrition and Care on 
Offspring Reproductive, Metabolic and Stress Axis Function. KL Connor,1 
MH Vickers,1 BW Wackrow,1 MJ Meaney,2 DM Sloboda.1 1Liggins Institute 
& National Research Centre for Growth & Development, Univ. Auckland; 
2Psychiatry, Neurology & Neurosurgery, Univ. McGill.
Early-life infl uences including maternal nutrition and maternal care impact 
on offspring phenotype. We hypothesized that poor nutrition during early life 
may infl uence maternal care and poor nutrition together with poor maternal 
care would alter offspring reproductive, metabolic and stress axis function. 
Pregnant wistar rats were randomized to either a control (CON) or high fat 
(HF) diet from conception to the end of lactation. Maternal care was assessed 
by observing maternal licking and grooming of pups from postnatal day (P)3 
to P8. Post-weaning (PW) offspring were fed a CON or HF diet. Pubertal 
onset was assessed from P27 and estrus cyclicity was investigated at P105. 
Adult female offspring were challenged with an oral glucose tolerance 
test (OGTT) and restraint stress. Effects of diet and care were assessed by 
two-way ANOVA, response to challenge assessed by MANOVA and estrus 
cyclicity assessed by nominal logistic regression; signifi cance set at p<0.05. 
Maternal HF diet reduced maternal care. Maternal HF diet increased maternal 
fat:lean ratio and plasma insulin levels at weaning, but these effects were not 
associated with care. Female offspring born to HF-fed dams had increased 
prepubertal retroperitoneal fat mass and plasma leptin levels, but lower insulin 
levels compared with CON. These effects were independent of maternal care. 
Female offspring born to HF-fed dams entered puberty early and this effect 
was exacerbated by a PW HF diet. Maternal and PW HF diets independently 
altered estrus cyclicity: females born to HF-fed dams were more likely to have 
prolonged or persistent estrus, whilst those fed a PW HF diet were also more 
likely to have irregular estrus cycles compared with those fed a CON diet. 
Maternal HF diet did not affect offspring response to OGTT or restraint stress, 
but females fed a PW HF diet had greater HOMA-IR and insulin and glucose 
responses to OGTT and greater glucose:corticosterone output from baseline to 
the end of the restraint compared with CON. Our data indicate that maternal 
HF nutrition signifi cantly reduces maternal care but it appears that nutritional 
signals are the dominant infl uences in determining prepubertal body fat and 
later-life reproductive, metabolic and stress axis function.

F-119
Population vs. Customized Norms and Adverse Pregnancy Outcomes. 
Maged M Costantine. for the Eunice Kennedy Shriver National Institute of Child 
Health and Human Development, Maternal-Fetal Medicine Units Network.
Objective
To assess whether the complications associated with small for gestational 
age (SGA) are better identifi ed by population versus customized fetal growth 
norms.
Study Design
This is a secondary analysis of a multi-center RCT of intrapartum fetal pulse 
oximetry in nulliparous women at term. We calculated birth weight centiles 
by two methods: ethnicity- & gender-specifi c population norms (modifi ed 
from Alexander 1999), and customized norms based additionally on maternal 
height, weight, and parity (Gardosi 2009). We used area under (AUC) the 
receiver operating characteristics curve for the association between birth weight 
percentiles and adverse pregnancy outcomes (APO; Table); odds ratio (OR) 
for the association of SGA by population or customized norms (SGApop or 
SGAcust) with APO; and McNemar test to compare the proportion of agreement 
between SGApop or SGAcust and the APO.
Results
A total of 5320 mothers/infants were included. Either norm poorly predicted 
APO (15 out of 16 had AUC <0.6). 520 (9.8%) vs. 582 (11.3%) neonates were 
SGApop vs. SGAcust respectively, (P<0.0001). Both SGApop and SGAcust 
were associated with several APO. However, the odds of cesarean delivery 
(CD) were reduced in both groups, and signifi cantly in the SGApop group. 
The proportion of agreement between SGApop and the outcomes ranged from 
66% to 90%, and was higher than that for SGAcust and the outcomes except 
for CD. [Table]
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 SGApop OR 
(95% CI)

SGAcust OR 
(95% CI)

P (McNemar 
test)

CD 0.73 (0.59-0.91) 0.84 (0.69-1.03) 0.24
Abruption 2.06 (0.44-9.54) 1.75 (0.38-8.10) <0.0001
Composite Neonatal Outcome 1.55 (1.00-2.42) 1.22 (0.78-1.94) <0.0001
Low O2 fetal saturation 1.23 (1.02-1.49) 1.17 (0.98-1.41) 0.03
5 minute Apgar <4 4.64 (1.16-18.59) 6.32 (1.69-23.58) <0.0001
NICU admission 1.69 (1.19-2.39) 1.36 (0.95-1.94) <0.0001
Cord PH <7.0 1.27 (0.38-4.24) 1.18 (0.35-3.97) <0.0001
Low fetal O2 saturation < 30% for ≥ 2 minutes. Composite neonatal outcome if 5-min 
Apgar <4, cord PH <7.0, seizure, intubation in the delivery room, stillbirth, neonatal 
death, or admission to the NICU > 48 h

Conclusion
A modifi ed population approach that adjusts for ethnicity and fetal gender 
was as valid as a customized approach in identifying at risk pregnancies in 
our cohort.

F-120
Next Gen RNA Sequencing, a Novel and Powerful Approach, Removes the 
Requirement for Sheep Specifi c Genome Resources To Evaluate Effects 
of Maternal Obesity (MO) and Over-Nutrition on the Fetal Sheep Left 
Ventricular (LV) Transcriptome. Laura A Cox,1 Mark J Nijland,2 Jeremy P 
Glenn,1 Peter W Nathanielsz,2 Stephen P Ford.3 1Dept Genetics, Southwest 
Foundation for Biomedical Research, Southwest National Primate Research 
Center, San Antonio, TX, USA; 2Center for Pregnancy and Newborn Research, 
Dept OB/GYN, The University of Texas Health Science Center at San Antonio, 
San Antonio, TX, USA; 3Dept Animal Center, Center for the Study of Fetal 
Programming, University of Wyoming, Laramie, WY, USA.
Objective: Fetal hearts in our MO sheep model cannot sustain high work 
levels (1). The sheep genome is unavailable to address gene changes involved 
so we developed Next Gen methods to determine mechanisms. Hypothesis: 
MO infl uences fetal LV gene expression and exon usage.
Methods: Ewes were fed 100% (controls, CTR n=7) or 150% NRC 
recommendations (MO n=7), 60 d before breeding to necropsy at 135 d 
gestation (1), fetal LV RNA extracted and transcriptome sequenced with Next 
Gen RNA methods (Illumina GAIIx). Gene sequences were assembled with 
the bovine genome as a reference; gene expression, exon usage and pathway 
activation compared CTR vs. OB LV using GeneSifter (VizXLabs).
Results: We identifi ed 21,060 fetal LV genes. CTR vs. MO LV showed 455 
differentially expressed; 227 up- and 228 down-regulated. Differentially 
expressed genes include 3 potassium ion transport (up) and 6 calcium signaling 
(1 up and 5 down. We identifi ed 48 genes with differential exon usage. Pathway 
analysis showed activation of 8 gene ontogeny (GO) pathways (e.g. fatty acid 
metabolism) and repression of 19 GO pathways (e.g. ribosome biogenesis).
Discussion: Sheep pregnancy is studied extensively to determine developmental 
programming mechanisms and outcomes. We show that absence of full genome 
annotation can be overcome using transcriptome profi ling, a sensitive method 
for detecting environmental effects. NCBI lists only 724 ovine RefSeq genes. 
Using Next Gen sequencing approach we identifi ed thousands of novel genes 
and compared expression and exon usage for the entire transcriptome between 
CTR and MO without the requirement for sheep specifi c genome resources 
(e.g. ovine gene array). Transcriptome profi ling revealed differential expression 
of hundreds of genes some relevant to sodium, potassium and calcium 
transport. These transport mechanisms may underlie functional changes in 
fetal hearts of MO sheep. (1 - FASEB J. 2010 24, 2066). HD 21350; INBRE 
P20RR016474

F-121
Glucocorticoids and Methylation of the Fetal Epigenome. A Crudo,1,2 
A Kostaki,3 M Szyf,1,2 SG Matthews.4,5 1Pharmacology & Therapeutics, 
Mcgill University; 2Sackler Program for Epigenetics and Psychobiology, 
McGill University, Canada; 3Physiology, University of Toronto; 4Obstetrics 
& Gynecology, University of Toronto; 5Medicine, University of Toronto, 
Canada.
Objective: Fetal endogenous glucocorticoids increase exponentially in late 
gestation. This glucocorticoid ‘surge’ promotes maturation of several organs. 
As a result, synthetic glucocorticoids (sGC) are administered to pregnant 
women at risk of delivering pre-term (∼10% pregnancies). Animal studies 
show that prenatal exposure to sGC can lead to transgenerational modifi cations 
of endocrine function and behaviour in offspring, which involve long-term 
changes in gene expression. A single study demonstrated that sGC can increase 
gene expression in fetal liver through DNA demethylation of gene promoters. 

We now hypothesize that the natural glucocorticoid surge is associated with 
changes in DNA methylation of the fetal epigenome, and that sGC treatment 
can prematurely initiate this process.
Methods: Pregnant guinea pigs (n=4) were subcutaneously injected with 
betamethasone (1mg/kg), a sGC, on gestational days (GD) 40,41,50&51, or 
received no treatment (n=9). The sGC treated and half the non-treated animals 
were euthanized on GD52 (prior to cortisol surge), while the remaining 
non-treated animals were euthanized on GD65 (post cortisol surge). Liver, 
kidney, adrenals and placenta were collected from male and female fetuses. 
Global methylation was analyzed using the Luminometric Methylation Assay 
(LUMA).
Results: There was a signifi cant (P<0.05) decrease in global methylation in the 
liver, adrenal and placenta with advancing gestation in the untreated animals. 
In contrast, there was an increase in methylation in the developing kidney. In 
all cases, antenatal sGC treatment led to premature changes in the methylation 
states of all the organs studied; such that sGC exposed fetuses resembled the 
untreated animals at GD65.
Conclusion: This is the fi rst study to show substantial changes in global 
methylation in the liver, kidney, adrenal and placenta in late gestation, and 
that these changes coincide with the normal surge of fetal endogenous cortisol. 
Antenatal sGC treatment accelerates the normal developmental state of global 
methylation in the fetal epigenome. While these studies indicate that sGC 
treatment has profound effects on the fetal epigenome, further work is required 
to determine the specifi c gene promoters involved, and the potential long-term 
impact of these changes.

F-122
Mechanism of Programmed Obesity in IUGR Offspring: Paradoxically 
Enhanced Appetite Stimulation in Fed and Fasting States. Tatsuya Fukami, 
Xiaoping Sun, Mina Desai, Michael G Ross. Obstetrics and Gynecology, 
LABioMed at Harbor-UCLA Medical Center, Torrance, CA, USA.
Objective:
Intrauterine growth restricted (IUGR) human and animals newborns have 
increased risk of adult metabolic syndrome. We have shown that IUGR rat 
newborns exhibit hyperphagia, reduced satiety, and adult obesity. AMP-
activated protein kinase (AMPK) is a principal metabolic regulator that 
specifi cally regulates appetite in the hypothalamic arcuate nucleus (ARC). 
In response to fasting, upregulated AMPK activity increases expression 
of orexigenic (NPY) and decreases anorexigenic (POMC) peptides. We 
hypothesized that IUGR offspring would exhibit upregulated hypothalamic 
AMPK, contributing to hyperphagia and obesity. We determined AMPK 
activity and appetite-modulating peptides (NPY, POMC) during fasting and 
fed conditions in the ARC of adult IUGR and control females.
Study Design:
Pregnant rats were fed ad libitum diet (Control) or were 50% food restricted 
during gestation day 10 to 21 to produce IUGR newborns. After birth, litter 
size was standardized to 4 males and 4 females and all offspring nursed by 
ad libitum fed dams. At 12 months of age, hypothalamic ARC was dissected 
from Fasted (48 h) and Fed Control and IUGR females (diestrus). ARC mRNA 
(NPY, POMC) and protein expression (total and phosphorylated AMPK) was 
determined by real time RT-PCR and Western Blot, respectively.
Results:
In Control adult females, Fasting signifi cantly increased pAMPK/AMPK 
(2-fold) and NPY (3-fold) and decreased POMC (0.7-fold), consistent with 
appetite stimulation. IUGR females exhibited measures of appetite stimulation 
in the Fed state similar to Fasting Controls. Thus, Fed IUGR adult females had 
signifi cantly upregulated pAMPK/AMPK (2-fold) with concomitant increased 
NPY (2-fold) and decreased POMC (0.7-fold) as compared to Fed Controls. In 
contrast, Fasted IUGR showed no further increment in either of the indices.
Conclusions:
Despite obesity, Fed IUGR adult females exhibit upregulated AMPK activity 
and appetite stimulatory factors, similar to that exhibited by Fasting Controls. 
The appetite enhancing drive in both Fed and Fasting IUGR offspring 
contributes to hyperphagia and obesity.
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F-123
Gestationally Programmed Non-Alcoholic Fatty Liver in Intrauterine 
Growth Restricted Fetuses: Hepatic Lipogenesis Prior to Obesity. Makiko 
Yamada,1 Diana S Wolfe,1 Guang Han,1 Samuel W French,2 Michael G Ross,1 
Mina Desai.1 1Obstetrics and Gynecology, LABioMed at Harbor-UCLA 
Medical Center, Torrance, CA, USA; 2Pathology, Harbor-UCLA Medical 
Center, Torrance, CA, USA.
OBJECTIVE: Intrauterine growth restricted newborns (IUGR) have increased 
risk of adult metabolic syndrome and non-alcoholic fatty liver disease 
(NAFLD). We have simulated this scenario using a rat model of maternal 
food restriction that results in IUGR newborns with subsequent development 
of adult obesity and fatty liver. However, it is unclear whether IUGR mediated 
NAFLD is developmentally programmed or secondary to obesity. To address 
this, we studied hepatic lipid deposition prior to onset of obesity in IUGR 
near-term fetuses and newborns. As the critical underlying mechanism(s) for 
NAFLD involves de novo lipogenesis and/or mitochondrial fat oxidation, we 
determined the expression of lipogenic transcription factor (sterol regulatory 
element-binding protein, SREBP1c) and lipogenic enzyme (fatty acid synthase, 
FAS), and the morphology of hepatic mitochondria.
METHODS: Control dams received ad libitum food, whereas study dams were 
50% food-restricted from pregnancy day 10 to 21 to produce IUGR newborns. 
On embryonic day 20 (e20) and postnatal age (p1), livers were collected for 
lipid quantifi cation (osmium stain), mitochondrial morphology (electron 
microscopy) and protein expression (Western Blot) of SREBP1c and FAS.
RESULTS: At e20, hepatic lipid deposition was signifi cantly increased in 
IUGR fetuses as compared to Controls (0.98±0.43 vs. 0.04±0.01 % lipid/liver 
parenchyma; p<0.01), where it was virtually undetectable. In conjunction, 
IUGR fetuses showed signifi cant upregulation of SREBP1c (1.7-fold) and FAS 
(1.8-fold). However, there was no evidence of abnormality in mitochondrial 
shape in IUGR livers. At p1, both IUGR and Control newborns demonstrated 
a marked, though comparable, increase in hepatic lipid content, though IUGR 
newborns expressed continued upregulation of SREBP1c (1.3-fold) and FAS 
(1.4-fold).
CONCLUSIONS: Enhanced hepatic fatty accumulation together with 
upregulated lipogenesis in IUGR fetuses suggest that NAFLD is programmed, 
independent of adult obesity. Oral intake of high fat rat milk resulted in an acute, 
marked increase in hepatic lipid content in both IUGR and Control newborns. 
However, the persistent upregulation of SREBP1 and FAS indicates that IUGR 
offspring are predisposed to hepatic fat accumulation following weaning.

F-124
IUGR Adipose Tissue Contributes to Programmed Obesity, Hypertension 
and Insulin Resistance. Mina Desai, Cristiane Guberman, Guang Han, Michael 
G Ross. Obstetrics and Gynecology, LABioMed at Harbor-UCLA Medical 
Center, Torrance, CA, USA.
OBJECTIVE: Intrauterine growth restricted (IUGR) human and rat newborns 
have an increased risk of adult metabolic syndrome. Contributing to the 
obesity, insulin resistance and hypertension, IUGR newborns exhibit enhanced 
adipogenesis, lipogenesis and upregulated adipose tissue renin-angiotensin 
system (RAS). Notably, insulin is a potent inducer of both adipogenesis and 
lipogenesis. We sought to determine the potential programming of adipose 
tissue obesity-hypertension phenotype, and the responsiveness to insulin, in 
adipose cell culture, independent of systemic endocrine infl uences.
METHODS: Control dams received ad libitum food, whereas study dams 
were 50% food-restricted from pregnancy day 10 to term (IUGR). Primary 
adipocyte cultures were established from 1 day old IUGR and Controls 
newborns. Following 100% confl uence, adipocytes were treated with insulin 
(0.05 and 1µm) for 24h. Protein expression of adipogenic (peroxisome-
proliferator-activated-receptor, PPARγ) and lipogenic (sterol regulatory 
element binding-protein, SREBP1) transcription factors, lipogenic enzyme 
(fatty acid synthase, FAS) and angiotensinogen (AGT) were determined in 
IUGR and Control cells.
RESULTS: IUGR adipocytes had significantly increased basal protein 
expression of AGT (3-fold), PPARγ (5-fold) and FAS (6-fold) as compared 
to Control adipocytes. In response to insulin, Control adipocytes exhibited 
increased expression of AGT (2-fold), PPARγ (3-fold) and FAS (3.5-fold), 
whereas IUGR adipocytes showed no further increment in AGT, PPARγ and 
FAS. Despite this, AGT, PPARγ and FAS expression remained elevated in 
IUGR as compared to Control adipocytes.
CONCLUSION: The basal upregulation of PPARγ and FAS in IUGR 
newborn adipose tissue indicates a programmed obese phenotype, whereas 
the upregulation of adipose AGT contributes to programmed hypertension. 

The absence of insulin stimulated responses indicates that the syndrome of 
programmed insulin resistance extends to adipose tissue and is apparent from 
early life.

F-125
Defi ning Fetal Growth Restriction in Mouse Models. Mark R Dilworth,1 
Laura Kusinski,1 Bernadette Baker,1 Lewis J Renshall,1 Philip N Baker,2 Miguel 
Constância,3 Susan L Greenwood,1 Colin P Sibley,1 Mark Wareing.1 1Maternal 
and Fetal Health Research Group, University of Manchester, Manchester, 
United Kingdom; 2Department of Obstetrics and Gynecology, University of 
Alberta, Edmonton, Canada; 3Institute of Metabolic Science, University of 
Cambridge, Cambridge, United Kingdom.
In order to test potential therapies for fetal growth restriction (FGR) it is 
essential that good animal models exist which replicate many of the signs 
of human FGR and for which the clinical criteria through which FGR is 
diagnosed can be matched. Here we focus on two potential mouse models of 
FGR, mice with deletion of the imprinted placental specifi c Igf2 transcript P0 
and mice which lack endothelial nitric oxide synthase (eNOS-/-). P0 knockout 
mice exhibit placental growth restriction which precedes a reduction in fetal 
weight close to term. P0 placentas also have reduced permeability and altered 
transporter activity. eNOS-/- mice demonstrate a 5-10% reduction in fetal weight 
compared with wild type mice at E18 and aberrant uterine artery function. Here 
we examined whether the reduction in fetal growth of these mouse models 
was equivalent to that observed in human fetuses defi ned as being small for 
gestational age (SGA).
Frequency distribution curves of fetal weight from C57Bl/6J mice (background 
strain of P0 and eNOS-/-) were produced at E17, E18 and E19. From these 
curves, a value was calculated which represented the 5th centile. Fetuses below 
this value were deemed as being SGA, as per the human criterion. P0 and eNOS-

/- fetal weights were then compared to the relevant distribution curve.
C57Bl/6J fetal weights (median, interquartile range, n) in mg at E17, E18 
and E19 were: E17 (605, 577-636, 113), E18 (878, 831-914, 96), E19 (1194, 
1110-1250, 147). At E17, P0 fetal weights were 10% less than wild types. This 
translated as 42% of P0 fetuses being below the 5th centile of C57Bl/6J weights. 
At E19, a 23% growth restriction was seen, with 93% of P0 fetuses being below 
the 5th centile. In comparison, at E18, 44% of eNOS-/- fetuses were below the 
5th centile; average eNOS-/- fetal weight was 5% less than C57Bl/6J.
These data suggest that deletion of P0 in mice results in the majority of fetuses 
being classed as SGA near term, applying the obstetric criterion. Fewer eNOS-/- 
mice fi t this criterion. Our data, coupled with the previously reported placental 
insuffi ciency in the P0 mice, suggest that these animals provide a credible 
model of human FGR.

F-126
Neurological Development of IUGR Fetuses. Hari Eswaran,1 Rathinaswamy 
B Govindan,1 Naim Haddad,2 Eric Siegel,3 Curtis L Lowery.1 1OB/GYN, UAMS, 
AR, USA; 2Neurology, UAMS, AR, USA; 3Biostatics, UAMS, AR, USA.
Objective: The goal of the study was based on the hypothesis that the 
characteristics of spontaneous brain activity of IUGR fetuses are different 
from normally developing fetuses.
Methods: Using non-invasive magnetoencephalography (MEG) the brain 
activity was examined in 47 low-risk fetuses (150 recordings) and 28 IUGR 
fetuses (56 recordings) of which 34 low-risk and 17 growth-restricted fetuses 
also had a postnatal measurement. The fetal GA’s ranged from 28-39 weeks 
and the postnatal recordings from 36-44 weeks. IUGR fetuses were defi ned 
as having estimated weights < 10th percentile for GA by ultrasound. Power 
spectral estimate was defi ned as the average of the spectra over all the time 
windows. The spectra was divided into delta (0.5-4 Hz), theta (4-8 Hz), alpha 
(8-13 Hz), and beta (13-25 Hz). In each band, relative power (RP) was defi ned 
as the ratio of the average power in that band to the average power in the range 
from 0.5-50 Hz. The GAs were divided into 3-week intervals. For post-natal 
analysis, the fetal IUGR group was sub-divided into: small for gestational age 
(SGA) and appropriate for gestational age (AGA) after birth.
Results: Figure 1 shows the RP means plus/minus 95% margins of error for 
each combination of growth status and GA interval.
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In all four bands the GA interval from 28-30 weeks showed the largest difference 
between IUGR and normal. The delta, theta and beta bands achieve high 
signifi cance (P< 0.01) only in 28-30 week window, and the alpha band trends 
towards statistical signifi cance (P=0.054). Signifi cant postnatal difference in 
the alpha band between the low-risk and SGA group (P=0.016) was noted.
Conclusion: Signifi cant difference in the RP only in 28–31 GA indicates 
that IUGR has more pronounced effect on the fetal brain in early gestation. 
No signifi cance in the later GA’s may point towards possible accelerated 
neurological development to catch up with the maturation of low-risk fetuses.
This observation also appeared in early neonatal period among the SGA at 
birth. Fetal MEG can be an additional surveillance tool to aid in management 
of fetal growth restriction.

F-127
Antenatal Glucocorticoid Exposure Alters In Vivo Endothelin 
Responsiveness and Signaling in Adult Sheep. Jorge P Figueroa, Jie Zhang, 
James C Rose, Angela G Massmann. Obstetrics and Gynecology, Wake Forest 
University School of Medicine, Winston-Salem, NC, USA.
Exposure to glucocorticoids (GC) in the perinatal period is associated with 
hypertension and with in vitro alterations in vascular responses to endothelin 
(ET). The aim of the present study was to determine: 1) if the endothelin 
system contributes to the development of hypertension in adult sheep exposed 
antenatally to GC and 2) the involvement of the cyclic adenosine diphosphate 
ribose (cADPR) pathway in ET signaling via ryanodine receptors.
METHODS: Pregnant sheep were treated with two IM doses of betamethasone 
(GC, 0.17 mg/kg n=5) or vehicle (CTR, n=5) at 80 days gestation and allowed 
to deliver at term. At 9 mo of age female sheep were chronically instrumented 
under general anesthesia to place vascular catheters and a femoral artery fl ow 
probe. The ETA antagonist BQ123 (300 nmol/min) and niacinamide cADPR 
synthesis inhibitor([NIAC] 6 mg/Kg/min) were administered alone or in 
combination for 1 hour prior and during a 8-dose cummulative 10 min each 
intraarterial infusion of ET-1. Blood pressure (BP) and fl ow (BF) were recorded 
continuously and femoral artery vascular resistance (FVR) derived from them. 
Data Mean±SEM analyzed by ANOVA.
RESULTS: Antenatal GC was associated with a signifi cant decrease in 
femoral BF and an increase in FVR. While NIAC had no effect on FVR in 
either CTR or GC sheep, BQ123 signifi cantly reduced FVR in GC sheep (Fig 
1). Combined NIAC and BQ123 had a similar effect as BQ alone but there 
was a trend to enhance the BQ effect. FVR was signifi cantly increased by ET 
in a dose-response manner. Compared to vehicle infusion (Fig 2 Panel A) ET 
responsiveness in the presence of NIAC (Fig 2 Panel B) was signifi cantly 
decreased in CTR and increased in GC sheep.(* GC effect, †GC/NIAC 
interaction) Combined NIAC and BQ completely abolished the GC effect on 
ET responsiveness (not shown).

CONCLUSION: Antenatal GC exposure increases FVR and the FVR response 
to exogenous ET in adult female sheep. The effect of antenatal GC on FVR is 
mediated in part by an enhanced ET tone through ETA receptor and an alteration 
in cADPR pathway. HL 68728.

F-128
Gender-Specifi c Effect of Early Postnatal Environment on Developmental 
Programming of Blood Pressure and Hyperlipidemia. Karin A Fox, Egle 
Bytautiene, Esther Tamayo, Gary DV Hankins, George Saade, Nima Goharkhay. 
Obstetrics and Gynecology, University of Texas Medical Branch, Galveston, 
TX, USA.
Objective: We have shown that heterozygous apoE+/- offspring born to 
apoE-/- dams (maternally-derived heterozygous; KOM) develop more severe 
hypercholesterolemia and atherosclerosis than their genomically-similar 
apoE+/- offspring born to wild-type apoE+/+ dams (paternally-derived 
heterozygous; KOP). However, when cross-fostered to wild-type (WT) dams, 
lipid profi les in KOM pups became similar those of KOP and WT groups and 
signifi cantly improved in KO offspring by 9 months. The aim of this study 
was to determine long-term effects of early post-natal diet on vascular function 
in this mouse model.
Study Design: Homozygous apoE -/- knockout (KO) and wild-type (WT) mice 
were cross-bred to obtain genomically similar heterozygous offspring with a 
paternally-derived (KOP) or maternally-derived (KOM) knockout allele, and 
homozygous WT and KO litters. After delivery KOM and KO litters were 
placed with a WT dam; KOP and WT litters were placed with a KO dam. 
All pups were fed regular chow after weaning. At 8 months of age, systolic 
(SBP) and diastolic (DBP) blood pressures were measured continuously for 
10 days in the unrestrained offspring using implanted catheters and telemetry. 
BPs were averaged over 12 hour periods. One-way ANOVA, Kruskal-Wallis 
and post-hoc tests for multiple comparisons were used for statistical analysis 
(signifi cance: P<0.05).
Results: SBP and DBP were higher in female offspring born to KOM dams 
compared to other groups. (Mean difference SBP 8.4-10.7 mmHg [95%CI 
4.8-14.]; mean difference DBP 7.8-10.6 mmHg [95% CI 5.0-13.3], fi gure). 
DBP of KO male pups was higher than WT or KOP, with mean difference 
5.1-10.7mmHg [95% CI 0.23-15.5, fi gure]. SBP did not differ between WT, 
KO and KOP neither in males nor females.
Conclusions: The early postnatal period programs adult blood pressure in 
a gender-specifi c manner. This effect was evident by BP variations in KO 
offspring. Elevated BP in KOM females suggests that separate mechanisms may 
be operating prenatally versus postnatally and warrants further investigation.
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F-129
Prenatal Stress (PS) during First Half of Gestation Has More Pronounced 
Programming Effects on the Activity of the Hypothalamic Pituitary 
Adrenal Axis (HPAA) Than PS or Betamethasone (BM) during Second 
Half of Gestation. V Frauendorf,1 F Rakers,1 S Rupprecht,1 R Schiffner,1 H 
Schubert,2 M Schwab.1 1Dept. of Neurology, Friedrich Schiller Univ.; 2Inst. of 
Lab Animal Sci, Friedrich Schiller Univ., Jena, Germany.
Epigenetic modifications mediated by PS and BM exposure program 
hyperactivity of the HPAA. Though fetal HPAA doesn’t respond to PS before 
the end of gestation, early treatment with cortisol regulates MR and GR 
mRNA up1.
Objective: To examine at which stage of pregnancy the HPAA is most 
vulnerable to epigenetic modifi cations by PS and to compare the PS effects 
with those of BM at the dose used to enhance lung maturation in babies threaten 
premature labor.
Methods: 21 pregnant ewes were exposed to isolation stress twice weekly for 3h 
between 30 & 100dG (days gestation, early stress) or 100 & 121dG (late stress, 
term 150dG). 16 pregnant ewes received saline or 2x110µg/kg BM 24h apart at 
106±1 and 112±1dG equivalent to 2x8 mg BM administered to a 70kg pregnant 
woman. Fetuses were instrumented at least 3 days before the 1st course of BM 
or the 1st test of HPAA activity in response to a hypotensive challenge using 
sodium nitroprusside at 112 and 129dG, i.e. before and during the endogenous 
rise in cortisol. Fetal serum cortisol was estimated using a RIA.
Results:Basal cortisol levels were similar at 112 and 129dG in all groups. 
Hypotension increased fetal cortisol levels in all groups at 129 but not at 112dG 
(p<0.05, Fig. 1).This increase was higher following PS and BM exposure 
than in controls (p<0.05). The ability of PS and BM to increase the cortisol 
response didn’t differ, however, early PS induced a more augmented cortisol 
response (p<0.05).
Conclusion: PS and BM treatment program hyperactivity of the HPAA. PS 
between 30 and 100dG had the most pronounced effects suggesting high 
vulnerability of the HPAA to epigenetic modifi cations during the fi rst half 
of gestation.

Fig. 1 Effects of PS between 30 and 100 dG, 100 and 120 dG and BM 
treatment at 106±1 and 113±1dG on cortisol response to a hypotensive 
challange. Mean±SEM, *p<0.05 vs. controls, $p<0.05 vs. baseline, &p<0.05 
vs. late stress
1 Dodic, FASEB J 16:1017-26, 2002

F-130
Factors Relating to National Trends in Decreasing Birth Weight in Term 
Singleton Deliveries. Kelly S Gibson, Thaddeus Waters, Patrick M Catalano. 
Obstetrics & Gynecology, MetroHealth Medical Center, Cleveland, OH, 
USA.
BACKGROUND: Until the 1990s mean birth weights (BW) steadily increased, 
however recent reports show a reversal in this trend (Donahue, 2010). These 
studies, based mostly on surveillance or birth certifi cate data, have only 
controlled for changes in maternal demographics and obstetric practices. 
Further, the contribution of factors such as race, parity, and comorbidities has 
yet to be fully elucidated.
AIM: To estimate the contribution of population changes to term BW over the 
last fi fteen years at a tertiary hospital
METHODS: This is a retrospective cohort analysis of term singleton deliveries 
(37-42 wks) from a tertiary hospital perinatal database (Jan 1995 to Dec 2009). 
Mean and median BW were estimated by year, race and gestational age. The 
contribution of signifi cant confounding variables was determined with stepwise 
regression. Additionally, we estimated the change in newborn ponderal index 
(PI) as a marker of fetal adiposity. Chi square and ANOVA were also used as 
appropriate.

RESULTS: 43,217 infants were evaluated. From 1995 to 2009 mean and 
median overall BW decreased by -77g and -70g respectively (P<0.0001). The 
10th (-28.4g), 50th (-50.0g), and 90th (-115.0g) centiles decreased over time, as 
did mean gestational age at delivery (39.6wks to 39.2wks, P<0.001). Maternal 
BMI (+1.760 kg/m²), hypertension (2.4% to 4.7%), insulin dependent diabetes 
(1.0% to 2.1%), and race (African Americans: 37.2% to 45.4%), signifi cantly 
increased (P<0.001 for each). When controlling for potentially confounding 
factors (Figure 1), year of birth contributed 0.1% to the variance (-6g/year) of 
BW. Mean newborn PI increased by 4.2% over 15 years (P<0.001) while mean 
infant length decreased by 4.3% (P<0.001). These fi ndings were independent 
of the observed changes in race or gestational age.
CONCLUSION: Consistent with recent data we found a decrease in mean BW 
over time. The majority of this change can be attributed to variations in other 
factors that affect fetal growth. We also noted a signifi cant increase in PI over 
time. These data stress the importance of considering factors beyond weight 
in the assessment of fetal growth.

F-131
Hyperphagia, First Manifestation of In Utero Exposure to Maternal 
Western Diet, Is Delayed in Female Offspring. Hye J Heo,1 Jake Baritz,2 
Scarlett Karakash,1 Yongmei Zhao,3 Derek Huffman,3 Nir Barzilai,3 Francine 
H Einstein.4 1Obstetrics & Gynecology and Women’s Health, Albert Einstein 
College of Medicine/Montefiore Medical Center, Bronx, NY; 2College, 
University of Rochester, Rochester, NY; 3Medicine and Genetics, Albert Einstein 
College of Medicine, Bronx, NY; 4Obstetrics & Gynecology and Women’s Health 
and Medicine, Albert Einstein College of Medicine, Bronx, NY.
Objective: To characterize early metabolic phenotype and body composition 
of offspring of dames fed western diet.
Study Design: Offspring (n=5/group) of SD dames fed western diet or 
regular chow during pregnancy and lactation (culled to 8pups/litter) had 
body composition assessed with microCT at weaning, and 6wks. At 8wks, 
insulin sensitivity was assessed by hyperinsulinemic (3mU/kg/min) clamp 
technique, using somatostatin (1.5ug/kg/min) and 3H3-glucose (to follow 
glucose fl uxes).
Result: At weaning, male western diets fed pups (WD-M) were heavier (63±1 
vs 49±5g; p<0.01) and had more subcutaneous fat (1.9±0.3 vs 0.96±0.4g, 
p<0.01) compared to controls (Con-M). Both male groups had similar visceral 
fat and similar food intake until ∼6wks of age when WD-M consumed more. 
Body weights of WD-M normalized by 6wks and at 8wks WD-M were again 
signifi cantly heavier than Con-M (292±7 vs 262±11g, p<0.01). No difference 
in body fat was seen at 6 or 8wks and peripheral and hepatic insulin sensitivity 
was similar at 8wks based on glucose infusion rate (GIR) (WD-M 7.5±3.1 vs 
Con-M 5.8±2.6 mg/kg/min, p=NS) and hepatic glucose production (HGP) (WD-
M 11.3±3.4 vs Con-M 8.3±0.8 mg/kg/min, p=NS). At weaning, WD-F were 
heavier (56±3 vs 47±5g; p<0.01) and had more subcutaneous fat (2.0±0.3 vs 
1.1±0.5g, p=0.02) than Con-F, but both had similar visceral fat. By 4wks, WD-F 
body weight normalized and they continued to have similar body weight and fat 
compared to Con-F throughout the study. No differences in GIR (10.0±3.3 vs 
13.4± 4.0 mg/kg/min, p=NS) or HGP (2.8±0.4 vs 7.0±4.7 mg/kg/min, p=NS) 
were seen in WD-F compared to Con-F. Food intake was similar in both until 
∼8wks of age when WD-F consumed more.
Conclusion: Changes in body composition due to maternal high fat feeding 
normalize in offspring shortly after weaning. Hyperphasia is the first 
manifestation of developmental programming and female offspring show a 
delay in these phenotypic changes compared to males.
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F-132
Postnatal Metabolic Health Following Fetal and Neonatal Exposure to 
the Antidepressant Bupropion. Bryce A Poirier,1 Jillian R Hyslop,1 Valerie 
H Taylor,2 Katherine M Morrison,3 Hertzel C Gerstein,4 Alison C Holloway.1 
1Obstetrics and Gynecology, McMaster University, Hamilton, ON, Canada; 
2Psychiatry and Behavioral Neuroscience, McMaster University, Hamilton, ON, 
Canada; 3Pediatrics, McMaster University, Hamilton, ON, Canada; 4Medicine, 
McMaster University, Hamilton, ON, Canada.
Introduction: Pregnancy represents a window of vulnerability for depression. 
According to current estimates, 15% of Canadian women report that they were 
either depressed or receiving antidepressant medications during pregnancy. The 
decision to use antidepressants during pregnancy represents a balance between 
the risks of adverse obstetrical and neonatal outcomes and those associated with 
untreated or inadequately treated depression. While clinical practice guidelines 
have been established to help mitigate this risk, there still remains signifi cant 
uncertainty regarding the long-term effects of these drugs on the fetus.
Objective: In this study, we examined the effect of fetal and neonatal exposure 
to bupropion (Wellbutrin™) on postnatal metabolic health in the offspring.
Methods: Female nulliparous Wistar rats (N= 5 per group) were given saline 
(vehicle) or bupropion (5mg/kg/d or 10mg/kg/d) via daily subcutaneous 
injection from 2 weeks prior to mating until weaning. We assessed weight gain, 
adiposity and glucose homeostasis in the offspring until 12 weeks of age.
Results: There was no effect of bupropion on body weight or fat pad weight 
(i.e., adiposity) in the exposed male and female offspring at 3 or 8 weeks of 
age. By 12 weeks of age, however, female offspring exposed to the high dose 
of bupropion were signifi cantly heavier than control offspring (CON 255 ± 
5.1g; 5mg/kg BUP 265 ± 5.5g; 10mg/kg BUP 285 ± 9.7g, p=0.017). This effect 
was not observed in male offspring (p>0.05). At 8 weeks of age, there was no 
effect of bupropion exposure on glucose homeostasis in either male or female 
offspring. However, by 12 weeks of age, female bupropion-exposed offspring 
in the high dose group (i.e., 10mg/kg/d) were hyperinsulinemic and insulin 
resistant; an effect not observed in the males.
Conclusion: We have demonstrated that, in this model, maternal bupropion 
exposure during pregnancy and lactation can result in altered metabolic 
health in female but not male offspring by 3 months of age. These results 
suggest that the link between maternal depression and childhood overweight 
in human populations may be mediated, in part, by antidepressant use during 
pregnancy.

F-133
Metabolic Profiling Uncovers a Phenotypic Signature of Small for 
Gestational Age in Early Pregnancy. Richard P Horgan,1 Sarah K Walsh,1 
Warwick B Dunn,2 Gus Dekker,4 Robyn A North,4 Lesley McCowan,4 Philip N 
Baker,3,4 Louise C Kenny,1,4 David I Broadhurst.1,3 1The Anu Research Centre, 
Dept of Obstetrics and Gynaecology, University College Cork, Cork, Ireland; 
2The University of Manchester, Manchester, United Kingdom; 3University of 
Alberta, Edmonton, Canada; 4The SCOPE Consortium, .
Background: Being born small for gestational age (SGA) confers increased 
risks of perinatal morbidity and mortality and increases the risk of cardiovascular 
complications and diabetes in later life. Accumulating evidence suggests that 
the etiology of SGA is associated with poor placental vascular development in 
early pregnancy. Metabolic profi ling is a powerful systems biology strategy for 
investigating the low molecular weight (bio)chemicals (metabolites) present 
in the metabolome of a cell, tissue or organism.
Aim: We aimed to uncover a robust metabolic signature of SGA in maternal 
plasma at 15 week’s gestation.
Methods: We examined metabolomic differences in three independent studies 
(a) venous cord blood plasma from babies with SGA (n=8) and matched 
controls, (b) plasma from a rat model of fetal growth restriction: the reduced 
uterine perfusion pressure (RUPP) rat (n=8) and matched sham-operated 
controls, (c) plasma samples obtained at 15 weeks gestation from 40 primigravid 
women who subsequently delivered an SGA baby and matched controls.
Results: A multivariate predictive model combining 19 metabolites clearly 
discriminated between case and controls in all three studies with an area under 
the Receiver Operator Characteristic curve of 0.9 for the week-15 data (fi gure 
1). Disruption was specifi c to lipid and amino acid metabolism. The biomarkers 
were then validated in a prospective cohort study of low-risk healthy nulliparous 
women (www.scopestudy.net).
Conclusion: These results may not only provide insight into the pathophysiology 
of this complex condition, but also lead to a simple predictive early screening 
test for SGA. Such a test will have a signifi cant impact on clinical care, allowing 
scarce resources to be concentrated on those at greatest risk.

This work was funded by the Health Research Board in Ireland (CRT/2007/5).

F-134
Glucose Transporter Expression in Placentas of Growth Restricted 
Fetuses. Carla Janzen,1 John Cho,1 Jessica Kim,1 Margarida Lei,1 Bo-Chul Shin 
Shin,2 Sherin Devaskar.2 1Obstetrics and Gynecology, David Geffen School of 
Medicine at UCLA, Los Angeles, CA, USA; 2Pediatrics, David Geffen School 
of Medicine atUCLA, Los Angeles, CA, USA.
Objective: Glucose is an essential nutrient for fetal growth and is transported 
from mother-to-fetus across the placenta. Various facilitated glucose transporters 
(GLUTs) are present in the placenta, including the isoforms GLUT1, GLUT3, 
and GLUT4. Recent mouse studies demonstrated that GLUT3-null mutants 
resulted in early pregnancy loss, while GLUT3 heterozygotes exhibited 
intrauterine growth restriction (IUGR) of the fetus. The objective of this study 
was to determine if there is differential expression of GLUT1, GLUT3, and 
GLUT4 in human placenta in pregnancies affected by IUGR as well.
Materials and Methods: Control and IUGR placentas were collected (under 
IRB approval) at time of delivery. At the time of placenta processing, samples 
were dissected into the maternal and fetal regions of the placenta. Quantitative 
real-time PCR (qRT-PCR) was performed using the TaqMan probe system, with 
primers and probes specifi c to GLUT1, GLUT3, GLUT4, and the reference 
gene 18S. Results were quantifi ed by the comparative CT method and statistical 
analysis was conducted using the Student’s t-test. Western blot: Tissue samples 
were homogenized in RIPA buffer then run on a 4-20% gradient SDS-PAGE 
gel. Blots were incubated with primary antibodies in 1% nonfat powdered milk 
then incubated in TBSt with goat anti-rabbit HRP (1:5000) secondary for 1 
hour. The blotted antibody was treated with ECL-Plus, and immunofl urescence 
was imaged on a Typhoon 9410 imager.
Results: In this study, a signifi cant increase in mRNA of Glut3 was found in 
pregnancy affected by IUGR in comparison to control. Signifi cant differences 
in Glut1 and Glut4 were not found, however, there is an trend of increased 
expression in Glut4 in IUGR. Increased fetal Glut3 mRNA expression correlates 
to decreased birth weight percentile. In addition, preliminary western blot 
analysis confi rmed increased protein expression of Glut3 in placenta affected 
by IUGR.
Conclusions: Upregulation of GLUT may be an adaptive change in the placenta 
of pregnancies affected by IUGR to enhance transplacental glucose transport. 
Additional study with increased sample size is necessary to confi rm these 
fi ndings. Future research will focus on immunohistochemical localization of 
GLUT isoforms and elucidation of the cellular mechanisms regulating the 
increased expression of GLUTs.

F-135
Postnatal Changes in HPA Axis Function Are Not Altered by Early 
Life Glucocorticoid Exposure in Ponies. JK Jellyman,1 AJ Forhead,1 OF 
Valenzuela,1 VL Allen,1 NB Holdstock,1 AL Fowden.1 1Physiology, Development 
and Neuroscience, University of Cambridge; 2Clinical Veterinary Medicine, 
University of Cambridge, United Kingdom.
The current study investigated the hypothesis that physiological variations in 
glucocorticoid concentrations during early neonatal life alter the function of the 
hypothalamic-pituitary-adrenal (HPA) axis in ponies up to 2 years of age.
Methods All surgical and experimental procedures were carried out in 
accordance with the UK Animals (Scientifi c Procedures) Act 1986. Foals 
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received either saline (0.9% NaCl, n = 9) or long acting ACTH (depot synacthen 
0.125mg im 2x daily, n = 9) for 5 days from day 1 to increase endogenous 
cortisol concentrations. Long-term indwelling catheters were inserted under 
local anaesthesia into the jugular veins of 2 and 12 week old foals. At 12 
and 24 months of age, the caudal aorta and vena cava were catheterised via 
the circumfl ex iliac vessels under general anaesthesia. After recovery from 
catheterisation, the ponies were given an i.v. bolus of short acting ACTH 
(synacthen 1 µg/kg). Blood samples were taken at 5-30 min intervals before 
and after ACTH administration to measure plasma cortisol (RIA, Siemens) 
concentrations. Values are mean (± SE). Data were analysed by two-way 
ANOVA.
Results Plasma cortisol levels were signifi cantly higher in ACTH (157±24 
ng/ml) than saline-treated (22±3 ng/ml) foals on day 2 of postnatal life and 
remained signifi cantly elevated until day 5. Basal plasma concentrations of 
cortisol were signifi cantly higher at 1 and 2 years than at 2 and 12 weeks of 
age (Table 1). ACTH administration signifi cantly increased plasma cortisol 
and the areas under the cortisol curves at 1 and 2 years were signifi cantly 
higher than at 2 and 12 weeks of age in all animals (Table 1). Exposure to 
elevated plasma concentrations of cortisol by ACTH-treatment in early life 
did not affect basal cortisol levels or the adrenocortical response to ACTH at 
any of the ages studied.
Table 1. Basal Plasma Cortisol (ng/ml) Area Under the Cortisol Curve (ng/min/ml)
 Saline ACTH Saline ACTH
2 Weeks 29.8±2.4 38.9±3.6 4202±275 3482±743
12 Weeks 27.5±3.3 32.5±4.2 4371±652 3979±352
1 Year 57.4±7.4* 60.8±9.0* 6228±767* 6204±971*
2 Years 52.2±6.2* 60.3±11.3* 7848±3272* 6915±1586*
*P<0.05 compared with 2 and 12 weeks of age within the same treatment group. 

These data suggest that in ponies, HPA axis function is not programmed by 
early life over-exposure to glucocorticoids.

F-136
Maternal Diet Infl uences Offspring Expression of Vascular Nutrient 
Sensor Signaling. Omid Khorram, Guang Han, Chen Wang, Michael G Ross, 
Mina Desai. Obstetrics and Gynecology, LABioMed at Harbor-UCLA Medical 
Center, Torrance, CA, USA.
Objective: Maternal undernutrition causes reduced angiogenesis in the offspring 
as a result of decreased aortic VEGF/VEGFR2 expression. Nutrient sensor, 
mTOR regulates VEGF and VEGFR2 via Akt signaling pathway. Notably, 
there is a negative feedback between mTOR and Akt. We hypothesized that 
altered maternal nutritional status (under- or over-nutrition) would alter fetal 
vascular mTOR/Akt signaling and hence VEGF and VEGFR2 expression and 
angiogenesis.
Methods: Three groups of pregnant rats were studied: (1) Control dams fed ad 
libitum, (2) 50% maternal food restriction (MFR) from day 10-22 of gestation, 
and (3) maternal obesity and high fat diet (HF, 60%K/cal from 3 weeks of age 
and continued through mating and during pregnancy). Male offspring were 
sacrifi ced at day 1(P1) for aortas. Protein expression (Western Blot) of activated 
mTOR and Akt, and their downstream targets (VEGF, VEGFR2, eNOS) were 
determined. Control and MFR explant aortic rings (1-2mm) were cultured for 
24 hours with high (4.5g/L) and no glucose (mannitol substituted, 4.5g/L).
Results: Immunohistochemistry revealed the presence of mTOR and pmTOR 
in the endothelial, and periaortic adipocytes. Consistent with MFR, pmTOR/
mTOR ratio was reduced though with paradoxical increased pAkt/Akt ratio 
and notably decreased VEGF, VEGFR2 and eNOS. Consistent with HF diet, 
pmTOR/mTOR ratio was increased though with paradoxical decreased pAkt/
Akt ratio,VEGF, VEGFR2 and eNOS. In control aorta explants, high glucose 
upregulated mTOR/Akt and its downstream targets (p mTOR, 30%; pAkt, 20%, 
VEGF, 30%; VEGFR2, 950%; eNOS, 680%). In MFR aorta explants, high 
glucose induced pmTOR to a similar extent (30%) though with paradoxical 
reduction in pAkt (50%). Further, VEGFR2 was reduced (40%) with a modest 
increment in eNOS and VEGF (10%).
Conclusion: These results indicate that the nutrient load in vivo or in vitro 
can directly infl uence the expression and activation state of vascular nutrient 
sensors. The close correlation between nutrient load and activational state of 
mTOR pathway suggest greater signifi cance of this nutrient sensor as the link 
between nutrients and downstream angiogenic genes. The lack of correlation 
between mTOR activational state and VEGF in the HF model indicates other 
mechanisms are in play to inhibit VEGF/VEGFR2 in these offspring.
Supported by NIH RO3HD054920-01 (O.Khorram), R01HD054751 (M.Ross) 
and R01 DK081756-01A2 (M.Desai).

F-137
Gender-Based Differences in Placental Chorangiosis Are Related to 
Increased Fetal Weight in Males and Maternal Age in Females. Galena K 
Kolchugina, Terry K Morgan. Pathology, Oregon Health & Science University, 
USA.
Background: Chorangiosis is a histologic diagnosis characterized by 
signifi cantly increased numbers of fetal blood vessels in the placental chorionic 
villi. It is uncommon in singleton pregnancies, but has an increased incidence 
in preeclampsia and cerebral palsy. Chorangiosis is also common in twin 
gestations. We hypothesize that chorangiosis may be the result of increased 
fetal demand compared to maternal supply.
Methods: Since chorangiosis is more common in twin gestations, we randomly 
selected 50 cases (25 monochorionic; 25 dichorionic) from a total of 346 
delivered at OHSU from 2003-2008. Patient records were reviewed to document 
gestational age, maternal age, parity, fetal gender, newborn weight, combined 
placental weight, pregnancy outcome, fetal ultrasound gestational age, fetal 
head circumference, and fetal length at the time of ultrasound. Two cases were 
excluded because of pregnancy complications (eg, preeclampsia, diabetes). 
Placental histologic sections from twin A and B were scored for chorangiosis 
by a placental pathologist (tkm) while blinded to clinical data. Chorangiosis 
was defi ned as at least 10 capillary cross-sections in at least 10 chorionic villi 
in at least ten 10x objective fi elds. Data were analyzed by Mann Whitney-U 
test, Chi-Square, and logistic regression.
Results: Multivariate analysis revealed that placental chorangiosis was 
signifi cantly associated with newborn weight in males (p=0.03), but not 
females (0.76). Maternal age was associated with chorangiosis in females 
(p=0.02), but not males (p=0.58). Fetal parameters (eg, head circumference 
or fetal length) at the time of ultrasound (mean 30 weeks +/-3.5) were not 
associated with chorangiosis. There was no signifi cant difference between 
genders for fetal weight, placental weight, gestational age, maternal age, 
parity, ultrasound timing, fetal parameters, chorionicity (MC vs DC) or the 
frequency of chorangiosis.
Conclusions: Gender differences in placental chorangiosis may provide insights 
into how males and females respond differently to the mother’s capacity to 
deliver nutrients. Studies suggest male fetuses grow faster than females, which 
may explain why chorangiosis is related to increased fetal weight in males. The 
female association with younger maternal age raises questions about nutrient 
delivery rather than fetal demand.

F-138
Imprinted Genes and Fetal Development. Luca Lambertini,1 Carmen 
Marsit,2 Priyanka Sharma,1 Yula Ma,1 James Wetmur,3 Jia Chen.1 1Department 
of Preventive Medicine, Mount Sinai School of Medicine, New York, NY, USA; 
2Department of Community Health, Brown University, Providence, RI, USA; 
3Department of Microbiology, Mount Sinai School of Medicine, New York, 
NY, USA.
Imprinted genes represent only about 1% (or ∼200 genes) in the human genome. 
They are expressed accordingly to their parent-of-origin and play a critical 
role during placental and fetal development by: 1) regulating the allocation 
of maternal resources to the fetus; and 2) setting the postnatal metabolism. 
Consequently, perturbations of imprinted gene expression have been tied to 
both fetal growth dysregulation and chronic developmental syndromes as, 
mostly, poor neurodevelopmental outcomes.
Here we set out to test the expression of 20 imprinted genes known to be 
involved in fetal growth and neurodevelopment, in 107 placenta samples 
from the Rhode Island Child Health Study (RICHS). Three homeobox and 6 
other biallelically expressed genes playing a substantial role in fetal and neural 
development were consistently tested. Correlation of gene expression with 
infant head circumference, birth weight, birth length and size per gestational 
age, were examined while controlling for maternal ethnicity, age and insurance 
as well as gestational week, infant gender and delivery method.
In multinomial linear regressions, the expression level of the imprinted gene 
ZNF331, a Kruppel-related zinc fi nger protein, was found inversely correlated 
to head circumference (p = 0.001, regression r2 = 0.318) and birth weight (p = 
0.002, regression r2 = 0.390). Borderline signifi cance for inverse correlation 
was also shown for this gene with birth length (p = 0.053). At the same time, 
in a multinomial logistic regression model, ZNF331 was found associated 
with small per gestational age (p = 0.001). SLC22A18, a tumor-suppressor 
gene located in the imprinted gene domain of 11p15.5 and associated with 
Beckwith-Wiedemann syndrome and several types of tumors, was also directly 
correlated with head circumference (p = 0.004). A non-imprinted gene, STOX1, 
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which has been associated with pre-eclampsia/eclampsia, was found linked 
to large per gestational age (p = 0.016). None of the other 8 biallelic genes 
showed any correlation.
These preliminary data further support the hypothesis that the intrauterine 
environment captured by fetal growth is refl ected in the imprinting status of 
genes in the placenta.

F-139
Association between Nutrient Restriction during Rat Pregnancy/Lactation 
and Metabolic Syndrome: A Preliminary Study of Fetal Programming. 
Kyung A Lee, Sangmi Lee, Eunjin Kwon, Mi Hye Park, Sun Hee Chun, 
Young Ju Kim. Obstetrics and Gynecology, Ewha Womans University, Seoul, 
Republic of Korea.
OBJECTIVE: The objective of the study was to investigate how food 
restriction (FR) during pregnancy/lactation affect accumulation of visceral 
fat and hematologic markers.
STUDY DESIGN: According to FR from 10 days to term gestation and through 
lactation, Sprague Dawley rats were categorized into 4 groups: 1) group 1, 
neither FR during pregnancy nor during lactation; 2) group 2, 50% FR during 
lactation alone; 3) group 3, 50% FR during pregnancy alone; 4) group 4, 50% 
FR both during pregnancy and during lactation. At 21 days of age, visceral 
fat of each offspring of 4 groups was measured by computed tomography and 
hematologic markers, including glucose and lipid profi les.
RESULTS: First, visceral fat was more accumulated in group 3 offspring than 
group 1, 2 and 4 (p<0.05). Second, triglyceride (TG) and TG/HDL-cholesterol 
ratio in group 3 was higher than in group 4 and group 2 (p<0.05). Third, FR 
during lactation (group 2 and 4) produced smaller body weight, lower glucose, 
higher total cholesterol and higher LDL-cholesterol than group 1 and 3.
Body and organ weights and fat in 3 week old offspring
group 1(100-100) 2(100-50) 3(50-100) 4(50-50)
Uric acid(mg/dL) 4.23±0.29 4.48 ±1.65 3.95±0.81 4.33±0.29
Fasting glucose(mg/dL) 353.5±51.7 171.0±51.7 400.3±43.7 168.0±30.1
Cholesterol(mg/dL) 106.5±15.3 432.3± 139.8±27.4 466.8±78.2
Triglyceride(mg/dL) 93.0±42.7 44.5±22.5 91.5±49.5 35.0±3.2
HDL(mg/dL) 35.0±5.1 47.5± 43.3±5.4 48.8±2.6
LDL(mg/dL) 28.8±5.0 190.8±18.0 43.3±9.2 218.8±56.4
TG/HDL ratio 2.64±1.13 0.94±0.47 2.06±1.07 0.72±0.05
TC/HDL 3.05±0.20 9.13±0.89 3.21±0.31 9.55±1.37
LDL/HDL ratio 0.83±0.15 4.03±0.52 1.00±0.15 4.47±1.08
Hs-CRP(mg/dL) 0.025±0.013 0.015±0.006 0.020±0.012 0.05±0.068
CONCLUSIONS: We suggested that rapid catch-up growth be associated with 
accumulation of visceral fat as early as in infant period before hematologic 
changes of metabolic syndrome. Further studies of metabolic syndrome adult 
offspring need to verify longterm impact of catch-up growth.

F-140
Maternal Obesity (MO) and Maternal Nutrient Excess (MNE) throughout 
Gestation in the Sheep, Eliminates the Postnatal (PN) Plasma Leptin Surge 
in Their Offspring. Nathan M Long,1 Peter W Nathanielsz,2 Stephen P Ford.1 
1Center for the Study of Fetal Programming, Univ. of Wyoming; 2Center for 
Pregnancy and Newborn Research, Univ. of Texas, Health Sciences Center, 
San Antonio.
Introduction: Leptin is produced by adipose tissue and acts on the 
hypothalamus to inhibit appetite. In the rat, a plasma leptin peak around PN 
d10 programs appetitive centers and later life leptin sensitivity. We utilized an 
ovine model of MO and MNE, where ad lib fed adult offspring exhibit increased 
appetite, wt gain and adiposity. Hypothesis: MO and MNE throughout 
gestation in the sheep alter plasma leptin of offspring during the PN period. 
Methods: Multiparous ewes of were fed 100% (Control, C) or 150% (obese, 
OB) of requirements from 60 d before conception to term. Lambs (C=6 and 
OB=6) were weighed and bled at birth, then bled daily at 0600 hr from PN 
d 1 to 7, and again on d 9 and 11. Plasma concentrations of glucose, insulin, 
IGF-1, and leptin were determined. Birth weights (BW) were compared 
using proc GLM of SAS and glucose and hormone data analyzed as repeated 
measures using the proc Mixed. Results: OB ewes gained 28% of initial BW 
by breeding and 50% and 63% by mid and late gestation, respectively, while 
C ewes gained only 2.1% by breeding and 8.6% and 15.9% by mid and late 
gestation, respectively. Lamb BW was similar between C and OB lambs 
(5.7±0.4 vs 6.5±0.5 kg, respectively). Plasma glucose and IGF-1 of lambs from 
birth through PN d 11 were unaffected by maternal nutrition. Leptin (Figure, 
C=open circles; OB=closed circles) increased (P<0.01) from PN d 4 to 6 in C 
lambs and remained higher (P<0.01) than values of OB lambs from PN d 6 to 
9, returning to C levels by d 11. Insulin was increased (P<0.05) in OB lambs 
compared to C lambs from d 4 to 8, and cortisol was elevated (P<0.05) at birth 
and d1 in OB lambs compared to C lambs. Conclusions: Maternal obesity 

eliminated the PN leptin peak seen in offspring from C mothers. The elevated 
circulating levels of insulin and cortisol in the OB lamb during the PN period 
suggest their potential role in suppressing the PN leptin surge, which needs 
further study. NIH INBRE P20RR016474, and HD 21350.

F-141
Early Fetal Growth Can Predict Birthweight at Term. Manal ElDaouk, 
Oded Langer, Andrzej Lysikiewicz. Obstetrics and Gynecology, Roosevelt 
Hospital, New York, NY, USA.
OBJECTIVE: To determine whether fetal growth at 12.0 - 12.6 weeks of 
gestation can predict birth weight at term.
STUDY DESIGN: Fetal crown rump length was studied in 25 consecutive 
fetuses born as SGA (< 10 percentile of birth weight for gestational age) and 
in 36 consecutive fetuses born as LGA (>90 percentile of birth weight for 
gestational age). Crown rump length was measured in those fetuses at the 
time of fi rst trimester screening (NT) at 12-12.6 weeks. This gestational age 
range was selected to minimize gestational age effect on measured values and 
to reduce variability of measurements. The comparison was made between 
mean crown rump length of 25 neonates born as SGA (<10th percentile) and 
mean crown rump length of 36 neonates born as LGA (>90th percentile). Crown 
rump length (CRL) measurements of neonates identifi ed as SGA and LGA are 
presented in Figures 1 & 2.

The t test was used to compare mean values of crown rump length as continuous 
variable with normal distribution.
RESULTS: Fetal crown rump length was larger in fetuses that were born with 
birth weight above 90 percentile (LGA) than in fetuses that had birth weight 
less then 10th percentile (SGA). LGA mean CRL = 62.9 mm SD 7.8 mm. SGA 
mean CRL=58.1 mm SD 5.1 mm. This difference was statistically signifi cant 
at P = 0.04 ( t -test ).
CONCLUSION: Our fi nding suggest that fetal growth is determined early 
in pregnancy and can be predicted by fetal growth pattern at 12 weeks of 
gestation.
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F-142
Nuchal Translucency (NT) Measurements Can Predict SGA and LGA 
Birth Weight at Term. Manal ElDaouk, Oded Langer, Andrzej Lysikiewicz. 
Obstetrics & Gynecology, Roosevelt Hospital, New York, NY, USA.
OBJECTIVE: To determine whether fetal Nuchal Translucency can predict 
birth weight extremes at term.
STUDY DESIGN: Fetal Nuchal Translucency was studied in 37 consecutive 
fetuses born as SGA (< 10 percentile of birth weight for gestational age) 
and 43 consecutive fetuses born as LGA (>90 percentile of birth weight for 
gestational age). Nuchal translucency was measured in all fetuses at the time 
of fi rst trimester screening (NT) at 12-12.6 weeks. This gestational age range 
was selected to minimize gestational age effect on measured values and to 
reduce variability of measurements. The comparison was made between 
mean nuchal translucency of 37 neonates born as SGA (<10th percentile) and 
mean nuchal translucency of neonates born as LGA (>90th percentile). Actual 
nuchal translucency measurements of neonates identifi ed as SGA and LGA 
are presented in Figures 1 & 2.

The t test was used to compare mean values of NT as continuous variable with 
normal distribution.
RESULTS: Fetal nuchal translucency NT was larger in fetuses that were born 
with birth weight above 90 percentile (LGA) than in fetuses that had birth 
weight less then 10th percentile (SGA). LGA mean NT = 1.51mm SD 0.31 
mm. SGA mean CRL= 1.28 mm SD 0.27 mm. This difference was statistically 
signifi cant at P = 0.0006 ( t -test ).
CONCLUSION: Our fi ndings suggest that fetal nuchal translucency NT is 
signifi cantly larger in fetuses that become LGA at term when compared with 
SGA fetuses.

F-143
RNA Isolation from Amniotic Fluid Cells for Gene Expression Analysis. 
Lovepreet K Mann,1 Ramesha Papanna,2 Kenneth J Moise, Jr,1 John W 
Belmont,3 Anthony Johnson,1 Louis Franco.3 1Obstetrics and Gynecology, 
Baylor College of Medicine, Houston, TX, USA; 2Obstetrics, Gynecology and 
Reproductive Sciences, Yale University, School of Medicine, New Haven, CT, 
USA; 3Genetics, Baylor College of Medicine, Houston, TX, USA.
Objective: Gene expression analysis of amniotic fl uid cells (only 2% live cells) 
may provide valuable insights into fetal disease processes. Here, we present a 
simple protocol that offers consistently high yields of total RNA with suffi cient 
quality for microarray-based analysis of global gene expression from fresh 
amniotic fl uid samples.
Methods: We performed a prospective study of the amniotic fl uid cells after 
centrifugation of the fl uid obtained from the cases undergoing laser surgery 
for twin twin transfusion syndrome. RNA purifi cation was performed using 
Trizol reagent, chloroform, isopropranolol and 75% ethanol. Quality control 
was performed by spectrophotometry and microfl uidic electrophoresis. Global 
gene expression patterns were assessed on Illumina Human HT-12 expression 
microarrays.

Results: A total of 20 samples (10 frozen and 10 fresh) were analyzed. The 
260/280 absorption ratios were not signifi cantly different between fresh [1.78 
(1.75- 1.81)] and frozen samples [1.74 (1.65 – 1.91)] (p=0.3). The 260/230 
ratio was signifi cantly higher in fresh sample [1.4 (0.95 – 1.7 vs. 1.0 (0.66 – 
1.5)](p<0.01). RNA concentration(ng/µL) was higher in fresh samples [160 
(117 – 231) vs 96 (48 – 164)] (p<0.01). Microfl uidic electrophoresis showed 
intact 18S and 28S RNA in all fresh samples, compared to none in the frozen 
samples.

To obtain suffi cient quantity and quality of RNA, we required 200 ml of fl uid in 
earlier gestation (16-22 weeks) and 50-100 ml in later gestation (22-26 weeks). 
For the fresh samples, the average number of genes detected was 8423.
Conclusion: Extraction of high-quality RNA for gene expression analysis 
is possible from amniotic fl uid cells obtained from a fresh sample. This kind 
of analysis may provide valuable insights into fetal disease processes at the 
molecular level and can open the door for new diagnostic and therapeutic 
approaches.

F-144
Too Big and Too Small: Maternal BMI and Diabetes Status on Extremes 
of Birth Weight. Nicole E Marshall,1 Camelia Guild,2 Yvonne Cheng,3 Aaron 
B Caughey,1 Donna Halloran.2 1Maternal-Fetal Medicine, Oregon Health & 
Science University, Portland, OR, USA; 2Pediatrics, Saint Louis University, 
St. Louis, MO; 3Obstetrics and Gynecology, University of California, San 
Francisco, CA.
BACKGROUND: To determine the effect of maternal BMI and diabetes status 
on fetal macrosomia (> 4500g) and low birth weight (LBW) (<2500 g).
STUDY DESIGN: This is a retrospective cohort study of birth records linked 
to hospital discharge data for all live born singleton infants ≥37 weeks gestation 
born to African American or Caucasian Missouri residents from 2000-2006. We 
excluded major congenital anomalies and women with chronic hypertension. 
Women with pregestational or gestational diabetes were considered diabetic.
RESULTS: There were 670,763 births meeting study criteria. 23,570 mothers 
were diabetic (3.5%). Macrosomia increased with increasing maternal weight, 
and diabetic mothers were signifi cantly more likely to have macrosomic 
children at each BMI category compared to non-diabetic mothers.
Macrosomia by 
maternal BMI
   BMI (kg/m²)    
 <18.5 18.5-24.9 25.0-29.9 30.0-39.9 40.0-49.9 >50.0
Non-diabetic 0.3% 0.8% 1.5% 1.9% 2.7% 3.4%
Diabetic 1.0% 1.9% 4.0% 4.4% 5.9% 8.8%
The incidence of LBW increased at the extremes of maternal weight.
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The greatest incidence of LBW infants was to mothers with a BMI <18.5, 
regardless of diabetes status (5.9% to non-diabetic mothers vs. 5.1% to diabetic 
mothers). Women with a BMI ≥ 50 had the next highest incidence of LBW 
infants (2.7% for non-diabetic mothers vs. 3.2% for diabetic mothers).
CONCLUSION: Obese diabetics are at signifi cantly increased risk of fetal 
macrosomia compared to obese non-diabetics at each BMI category. The 
incidence of LBW rose with BMI <18.5 and BMI ≥50. Women with a BMI 
≥50 are at increased risk for macrosomia and LBW. This suggests that extremes 
of maternal weight may interfere with normal fetal growth.

F-145
Epigenetic Alterations in the Placenta Are Associated with Infant 
Neurobehavioral Outcomes. Carmen J Marsit,1 Luca Lambertini,2 Cailey 
Bromer,1 Amanda Filiberto,1 Matthew Maccani,1 Luc Gagne,1 James F Padbury,3 
Barry M Lester,3,4 Jia Chen.2 1Pathology and Laboratory Medicine, Brown 
University, Providence, RI, USA; 2Preventive Medicine, Mount Sinai School 
of Medicine, New York, NY, USA; 3Pediatrics, Women and Infants Hospital, 
Providence, RI, USA; 4Brown Center for the Study of Children at Risk, Women 
and Infants Hospital, Providence, RI, USA.
The role of the intrauterine environment on neurodevelopment is becoming 
increasingly clear, although the mechanisms through which this environment 
contributes to psychopathology is certainly complex and not well understood. 
The placenta plays a fundamental functional role in regulating this environment, 
and shares integrated endocrine control with the brain, thus can infl uence 
neurodevelopment. Through modifi cation of the epigenetic regulation of 
critical genes, the environment can infl uence the function of the placenta. We 
examined the placental DNA methylation status of the glucocorticoid receptor 
(NR3C1) using quantitative bisulfi te pyrosequencing and the expression of a 
number of known imprinted genes using quantitative RT-PCR, and associated 
these molecular characterizations with results from the NICU Network 
Neurobehavioral Scales on a series of term infants recruited into the Rhode 
Island Child Health Study. We have identifi ed a statistically signifi cant inverse 
correlation (P<0.002, Spearman’s Rho= -0.3) between methylation of NR3C1 
and the NNNS attention score, suggesting that increased methylation was 
related to poorer ability to respond to animate and inanimate auditory and 
visual stimuli. We have also identifi ed that the expression of the imprinted 
gene MEG3, known to have cis-acting effects on non-coding RNA and to 
be involved in cell growth control, was signifi cantly, positively correlated 
with NNNS quality of movement score (P<0.003, Spearman’s Rho= 0.3)
and inversely correlated (P<0.003, Spearman’s Rho= -0.3) with the NNNS 
excitability score, suggesting that increased MEG3 expression is associated 
with decreased levels of motor, state, and physiological reactivity. Ongoing 
work is aimed at better characterizing the potentially complicated relationships 
between these alterations, the intrauterine environment, and neurobehavioral 
outcomes. These results highlight the importance of epigenetic regulation of 
the placenta in shaping infant neurodevelopment, and the potential of these 
biomarkers to identify children at risk for later psychopathology.

F-146
Pre-Pregnancy Maternal Obesity Increases Blood Pressure and Vascular 
Reactivity Response to Angiotensin II. Angela G Massmann, Jie Zhang, 
Jorge P Figueroa. Obstetrics and Gynecology, Wake Forest University School 
of Medicine, Winston-Salem, NC, USA.
Maternal obesity and in particular pre-pregnancy obesity are associated with 
increase maternal and newborn morbidity. Furthermore, offspring of obese 
mothers are at increased risk for developing obesity and hypertension. We have 
developed an animal model to study the effects of maternal obesity in sheep. 
The aim of the present study was to determine the effects of maternal obesity 
on the regulation of blood pressure and vascular reactivity.
METHODS: Sixteen non -pregnant sheep were allocated to be fed at either 
100% of recommended nutritional allowance or ad libitum for three months. 
Sheep were mated to the same ram following induced-estrus and were 
maintained in the same feeding regime until weaning of the lamb. Female 
offspring were studied at 9-12 mo of age. Sheep were chronically instrumented 
under general anesthesia to place vascular catheters and a femoral artery 
fl owprobe. Arterial blood pressure (BP) and femoral artery fl ow BF were 
continuously recorded and vascular resistance (FVR) was derived from these 
values. We specifi cally studied the effects of ACE inhibition (enalapril 180 
mg/day for 5 days) on blood pressure and the effects of exogenous Ang II on 
vascular reactivity. Data are expressed as Mean±SEM and were analyzed by 
ANOVA.
RESULTS: BP was signifi cantly elevated in the offspring of obese mother 
(OfOb; open bar) compared to those of lean mothers (OfLe; solid bar) *p<0.05. 
Enalapril administration for 5d normalized BP in OfOb to the levels of OfLe 
Fig 1 hatched bar (†p<0.05). FVR response to cummulative administration of 
Ang II (1-1.2 pg/Kg/min)was signifi cantly higher in OfOb. In addition, the time 
required to return to preinfusion values was also increased in OfOb (Fig 2).

CONCLUSION: Our data show that we have establish a model of maternal 
obesity preceding conceptio. This model of pre-pregnancy obesity is associated 
with an elevation in BP and increased vascular resistance responsiveness to Ang 
II. The normalization of BP after ACE inhibition suggest the renin angiotensin 
system plays an important role. HL 89840 and 68728

F-147
The Differential Expression of Folate Transporters in Fetal Organs at 
Early Gestation. Devika Maulik,1 Bradley Thomas,2 Roger Gaedigk,2 J 
Steven Leeder.2 1Obstetrics and Gynecology, University of Missouri Kansas 
City, Kansas City, MO, USA; 2Clinical Pharmacology and Medical Toxicology, 
Children’s Mercy Hospital, Kansas City, MO, USA.
Objective: Folate uptake by fetal organs during early gestation has yet to be 
adequately characterized, despite its implication on folate’s role during fetal 
development. This study aims to describe the RNA expression of four genes 
involved in folate transport in the fetal heart, liver, lung, and kidney during early 
gestation. The four genes encode for folate receptor-1 (FOLR1), mitochondrial 
folate transporter (SLC25A32), proton-coupled folate transporter (SLC46A1), 
and reduced folate carrier (SLC19A1).
Methods: Total RNA was extracted from the heart, lung, liver, and kidney 
of 14 human fetuses with estimated gestational ages ranging from 74 to 154 
days (average of 14 weeks). ABI Taqman expression (real-time qPCR) assays 
were performed to determine the absolute RNA expression of each of the four 
folate transporters.
Results: RNA expression of all 4 folate transporters was found in all 4 fetal 
organs (Table 1). Of the 4 transporters analyzed, SLC19A1 had the highest 
expression in all 4 organs (p<0.001).
Conclusion: Reduced folate carrier (SLC19A1) is found in tissues requiring 
high-yield folate uptake, most notably in the adult intestine and the embryonic 
heart and brain tissue in animal models. In this pilot study, the relatively high 
expression of SLC19A1 is consistent in all fetal vital organs that were analyzed. 
This fi nding implies that reduced folate carrier plays not only an important 
but also pervasive role in folate uptake during human fetal development. The 
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variability seen in RNA expression for SLC19A1 and the other transporters 
can be potentially attributed to genetic variation.
Table 1 The Quantatative RNA Expression of Folate Transporters in Fetal Organs
 SLC25A32 SLC46A1 FOLR1 SLC19A1
Heart 1546±335 1732±963 14313±26855 26256±5911
Lung 1746±306 3866±1674 37373±19526 64495±17578
Liver 820±329 6326±2517 5595±2676 110942± 157583
Kidney 1360 ± 229 1812±638 15700±3584 33883±8725

F-148
Maternal Obesity during Pregnancy and Lactation Programs Development 
of Non-Alcoholic Fatty Liver Disease in Offspring Fed a Postnatal Hyper-
Calorifi c Diet. Angelina Mouralidarane,1,2 Junpei Soeda,2 Ching-I Lin,2 Anne-
Maj Samuelsson,1 Joaquim Pombo,1 Jahm Persaud,3 Marco Novelli,2 Lucilla 
Poston,1 Paul D Taylor,1 Jude A Oben.2 1Division of Women’s Health, King’s 
College London and King’s Health Partners, London, United Kingdom; 2Center 
of Hepatology, University College London, United Kingdom; 3Department of 
Pathology University, Royal Free Hospital, United Kingdom.
Obesity induced, non-alcoholic fatty liver disease (NAFLD), defi nes the 
spectrum from steatosis-to-cirrhosis. We have previously shown a role for 
maternal obesity in the developmental programming of NAFLD. In this 
present study, we investigate the infl uence of a postnatal hyper-calorifi c diet 
on progression of liver disease in offspring of obese mice.
C57BL/6 female mice, of fi rst order parity, were fed standard (7% simple sugars, 
3% fat) or highly palatable obesogenic diet (33% simple sugars, 16% fat) 6 
weeks prior to mating and throughout gestation and lactation. Offspring were 
then weaned onto standard or high calorifi c diet (HC, 10% simple sugars, 24% 
fat) At 3 months of age Read-outs included markers of liver injury, induction 
of fi brosis and activation of pro-fi brotic pathways as well as biochemical and 
histological indicators of NAFLD.
Offspring of obese dams maintained on a hypercalorifi c post-weaning diet 
displayed a profound NAFLD phenotype compared to offspring of lean dams 
weaned onto either standard chow or the HC post-weaning diet. These offspring 
demonstrated substantial fat infi ltration of the liver at the histological level. 
The composite NAFLD activity score and liver tissue triglyceride content were 
signifi cantly up-regulated (TG (mmol/g) OffCon, 0.19 ± 0.08 v OffOb-HC, 
20.95 ± 5.29, p < 0.001). Exaggerated liver injury, as evidenced by signifi cant 
increases in expression of IL-6 and TNFα (Fold change, TNFα OffCon-HC 
1.76 ± 0.68 v OffOb-HC 3.41 ± 0.74, p < 0.05) were observed in OffOb –HC 
compared with OffCon-HC. Moreover, there was activation of hepatic pro-
fi brotic pathways with signifi cant increases in ASMA, TGF-β and collagen 
(p < 0.05).
Maternal obesity during pregnancy and lactation predisposes offspring to 
enhanced development of liver injury in the context of a postnatal HC diet. 
These novel fi ndings clearly suggest a role for developmental programming 
in the pathogenesis of NAFLD
Funded by the British Heart Foundation, EARNEST, and Tommy’s the Baby 
Charity

F-149
High Levels of Placental Hormones and Cytokines in Pregnant Women 
Living in India Compared to Caucasian Women Living in UK: Evidence 
for In Utero Exposure Predisposing the Risk of Adult Diseases. Shanthi 
Muttukrishna,1 Yamini Suraparaju,2 Vandana Kanumury,2 Jean Calleja-Agius,3 
Richard Gunu,3 Sangeeta Suri,3 Helen Ludlow,3 Jeremy Ford,3 Eric Jauniaux.3 
1Anu Research Centre, Department of Obs & Gyn, University College London, 
Cork, Ireland; 2Obstetrics and Gynaecology, Alluri Sitarama Raju Academy 
of Medical Sciences, Eluru, Andra Pradesh, India; 3EGA UCL institute for 
Women’s Health, University College London, London, United Kingdom.
Several studies have reported altered maternal circulating levels of placental 
proteins and cytokines in pregnancy complications in the Caucasian population 
compared to normal pregnancy. The objective was to investigate the normal 
circulatory pattern of placental proteins and cytokines throughout pregnancy 
in an Indian population to investigate if the pattern predisposes maternal 
complications. In a cross sectional study patients were recruited from 9-40 
weeks of gestation (n=186) in India at ASRAM medical school and a blood 
sample was taken. Pregnancy outcome was monitored. In a cross sectional 
study, blood samples collected from a Caucasian population at UCLH (6-40 
weeks) were analysed (n=90) for comparison. Sample from normal term 
deliveries were analysed. Maternal serum placental hormones and cytokines 
were measured. There was a signifi cant variation (P<0.001) in the circulatory 
pattern of activin A, inhibin A, progesterone, oestradiol and hCG throughout 
pregnancy with gestation. However, maternal activin A (∼55%, P=0.02), inhibin 

A (∼72%, P<0.01) and oestradiol (∼43%, P<0.01) were signifi cantly higher in 
the Indian population compared to the Caucasians. Progesterone and hCG levels 
were similar in both groups. Ferritin levels were lower (∼40%, P<0.03) in the 
Indian pregnant women compared to Caucasians. Maternal levels of IL-10 (>10 
fold, P<0.001) and IFN gamma (∼10 fold, P<0.001) were higher in the Indian 
population compared to Caucasians throughout pregnancy. Maternal circulatory 
levels of placental hormones that are altered in placental disorders of pregnancy 
are in higher concentrations in the Indian pregnant women suggesting they may 
be more sensitive to changes in circulatory hormones and subsequent obstetric 
complications. Although IFN gamma and IL-10 are raised in Indian pregnant 
women there was no change in the Th1/Th2 ratio compared to Caucasians. 
Higher oestradiol levels in Indian pregnant women may have implications for 
the off spring in later life due to raised in utero exposure.

F-150
Developmental Programming of Peripheral Insulin Resistance in 3.5 
y Old Baboon Offspring (OFF) Resulting from Exposure to Moderate 
Global Maternal Nutrient Reduction (MNR) in Pregnancy and Lactation. 
Jaehyek Choi,1 Thomas J McDonald,1 Anthony G Comuzzie,2 Vicki Mattern,2 
Susan L Jenkins,1 Mark J Nijland,1 Cun Li,1 Peter W Nathanielsz.1 1Center for 
Pregnancy and Newborn Research, Dept OB/GYN, The University of Texas 
Health Science Center at San Antonio, San Antonio, TX, USA; 2Dept Genetics, 
Southwest Foundation for Biomedical Research, Southwest National Primate 
Research Center, San Antonio, TX, USA.
Poor maternal nutrition in pregnancy and lactation impairs offspring (OFF) 
pancreatic function. We have shown that moderate MNR decreases number, size 
and insulin staining of baboon fetal pancreatic islets at term (Repro Sciences 
15 122A: 2008). We have developed a cohort of OFF of MNR mothers to test 
emergence of both pancreatic secretion and peripheral insulin sensivity defi cits 
from devlopmental MNR exposure in nonhuman primates.
METHODS: Non pregnant female baboons (11.5+0.51 y) of similar 
morphometric phenotype were randomly fed control ad lib diet (baboon chow, 
CTR, n= 12) or MNR (n=6 - 70% CTR diet) through pregnancy and lactation. 
After weaning OFF ate chow. At 3.5±0.18 y, OFF femoral artery and vein were 
catheterized under general anesthesia and baboons placed on a tether and swivel 
system for an intravenous glucose tolerance test (IVGTT) while conscious 
(300mg/kg glucose bolus) and blood sampled for insulin (RIA) and glucose. 
Group comparisons Student’s t-test; Data M ± SEM, α set at 0.05.
RESULTS:

Fig 1. IVGTT, A) Area under curve (AUC) for glucose increase; B) resting 
serum insulin and C) AUC for insulin response to IVGTT. Mean + SEM; CTR 
n= 12; MNR n=6. * p < 0.05.
CONCLUSIONS: Baboon OFF experiencing moderate MNR in development 
had to secrete more insulin to maintain normal glucose levels and are 
programmed for emergence of post-natal insulin resistance. Importantly, OFF 
had not been exposed to the challenges of a western obesogenic diet which 
could have impaired their glucose metabolism further.

F-151
Postnatal Dexamethasone Treatment Programmes Cardiac Dysfunction: 
Studies in 21- and 100-Day Old Rats. Y Niu, AD Kane, EA Herrera, KL Brain, 
CM Cross, DA Giussani. Physiology, University of Cambridge.
Introduction: Postnatal dexamethasone (Dex) treatment in premature infants 
reduces chronic lung disease (CLD) but it also triggers unwanted side-effects 
on cardiovascular development (Bal et al. Ped Res 58(1):46,2005). While 
several studies have focused on endothelial dysfunction, the effects of postnatal 
Dex on the function of the heart has been comparatively ignored. Using the 
isolated Langendorff preparation, this study investigated the short- and long-
term effects of postnatal Dex treatment in clinically relevant doses on cardiac 
function in rats.
Methods: Male pups received i.p. injections of either a tapering course of Dex 
(0.5, 0.3 and 0.1 µg.g-1.day-1) or the same volume of saline (10 µL.g-1) from 
P1-P3. Hearts were isolated and cardiac funtion was investigated following 
euthanasia at P21 or P100.
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Results: Postnatal Dex decreased body (46±1 vs. 58±1 g) and heart (0.24±0.01 
vs. 0.28±0.01g) weights at P21 (C, n=12; Dex, n=13; both P<0.05) and these 
effects remained evident until P100 (438±13 vs. 476±9 g and 1.3±0.1 vs. 
1.7±0.1g, respectively; C, n=8; Dex, n=8, both P<0.05). Relative to body 
weight, heart weight of Dex-treated offspring was also signifi cantly decreased 
at P100 (2.7±0.1 vs. 3.3±0.2, P<0.05). However, the proportion of the left 
ventricular mass was signifi cantly increased in the smaller heart of Dex-
treated rats at P100 (0.7±0.01 vs. 0.6±0.01, P<0.05). Interestingly, although 
Dex treatment resulted in a signifi cant decrease in left ventricular developed 
pressure (LVDP) at P21 (Fig.1A), LVDP at P100 was maintaind in Dex 
offspring (Fig.1A). This suggests that the increase in LV mass may have been 
a compensatory mechanism to maintain systolic function at P100. However, 
the consequence of this compensation may have resulted in LV diastolic 
dysfunction, as left ventricular end distolic pressure (LVEDP) was increased 
in Dex offspring by P100 (Fig.1B).
Conclusions: Postnatal Dex treatment using a human clinical regimen 
programmes heart dysfunction from a young age. Early clinical screening may 
open a window of time for therapeutic intervention.
Supported by BHF, the BBSRC and The Royal Society.

F-152
Among Infants Born Preterm, Is Weight at 2 Years of Age Infl uenced by 
Birth Weight. Gayle Olson. for the Eunice Kennedy Shriver National Institute 
of Child Health and Human Development, Maternal-Fetal-Medicine Units 
Network, Bethesda, MD, USA.
Introduction: Epidemiologic studies describe a relationship between the fetal 
environment, as refl ected by birth weight, subsequent childhood obesity, and 
long term health. These studies predominately included offspring born at term. 
The infl uences of pathologic (e.g. smoking, preeclampsia, diabetes) as well 
as physiologic (e.g. gender, parity, ethnicity, maternal biometry) factors need 
to be considered in order to evaluate the relationship between birth weight 
and childhood weight. The primary objective of this study was to evaluate 
whether weight at 2 years of age is infl uenced by birth weight, as assessed using 
customized birth weight percentiles (%ile), in a cohort born preterm.
Methods: This is a secondary analysis of children enrolled in a multicenter 
trial to evaluate the effect of magnesium sulfate, administered before 
anticipated early preterm birth, on neurodevelopmental outcome at 2 years 
of age. Exclusions for this analysis included known congenital anomaly or 
genetic syndrome, conditions that affect feeding (facial weakness, G-tube, 
tracheostomy, tracheal stenosis), delivery at or beyond 37 weeks, and multiple 
gestations. Customized birth weight %iles were calculated according to the 
Gardosi model which adjusts for maternal height, weight, ethnicity, parity, 
gestational age and fetal gender. The association between customized %ile 

and weight at 2 years (adjusted for gender using z score) was estimated using 
regression analysis and by comparing z scores for children with birth weight 
<10th versus ≥10th %ile.
Results: 1,150 children were analyzed. Except for maternal age and education, 
there were no differences in baseline or demographic characteristics between 
those with birth weight <10th versus ≥10th %ile. The weight z score at 2 years 
was signifi cantly lower in the <10th versus ≥10th %ile group (median [IQR]: 
-0.66 [-1.58, -0.01] vs -0.23 [-1.05, 0.55]; p<0.001), and remained so even after 
correcting for maternal age and education (p<0.001). A positive relationship 
between customized birth weight %ile and weight at 2 years was noted (R2= 
0.04; p<0.001).
Conclusion: Birth weight percentile is a minor determinant of weight at 2 years 
among children born preterm. Even so, the positive relation suggests that the 
reported effects of the uterine environment on obesity in offspring born at term 
may also be operational in those born preterm.

F-153
Maternal Food Restriction Increases Offspring Vulnerability to Ischemic 
Cerebrovascular Injury. William J Pearce,1 Shelton Charles,1 Omid Khorram.2 
1Center for Perinatal Biology, Loma Linda University School of Medicine, 
Loma Linda, CA, USA; 2Obstetrics & Gynecology, Harbor-UCLA School of 
Medicine, Torrance, CA, USA.
OBJECTIVE: Maternal food restriction (MFR) during gestation produces a 
broad variety of changes in fetal cardiovascular structure and function that 
persist through adulthood. Numerous studies suggest that these changes increase 
risk for metabolic syndrome, hypertension, and myocardial infarction. The 
present study examines the hypothesis that maternal food restriction also alters 
cerebrovascular structure and function, and thereby enhances cerebrovascular 
vulnerability to ischemic injury.
METHODS: Pairs of female Sprague-Dawley littermates were bred at the same 
time, and the Control dam was given free access to food whereas the MFR 
dam was given 50% of the calories consumed by the Control dam. Pups were 
cross-fostered at birth, and then sacrifi ced at either 12 days (P12) or at 8 months 
of age. Middle cerebral arteries (MCA) from both age groups of Control and 
MFR rats were studied using myography of pressurized segments and confocal 
colocalization of smooth muscle alpha-actin and myosin heavy chain isoforms, 
which are markers for smooth muscle phenotype.
RESULTS: In the 8-month-old offspring, artery stiffness was signifi cantly 
greater, myogenic reactivity was signifi cantly less, and pressure-induced 
changes in myofi lament Ca++ sensitivity were signifi cantly less, in MFR 
compared to Control-Fed offspring. MCA from MFR offspring exhibited a 
signifi cantly greater fraction of smooth muscle cells in the non-contractile 
phenotype. In the P12 offspring, MFR dramatically increased arterial stiffness. 
Ischemia (unilateral carotid ligation + 105 min 8% O2 with 24 hrs reperfusion) 
depressed stiffness in MFR offspring, but enhanced it in Control offspring. 
Ischemia also depressed myogenic reactivity to a signifi cantly greater extent 
in MFR than in Control offspring, and this differential effect was attributable 
to selective depression of pressure-induced increases in cytosolic Ca++ and 
myofi lament Ca++ sensitivity in the MFR offspring.
CONCLUSION: Together, these results support the hypothesis that maternal 
food restriction alters cerebrovascular structure and function in ways that 
enhance cerebrovascular vulnerability to ischemic injury in both newborn 
and adult animals.

F-154
Fetal Programming of the HPA Axis: Effects of Birth Weight and Sex in 
an Adolescent Population. Blagica Penova-Veselinovic,1 Helen C Atkinson,1 
QW Ang,1 J Anke M van Eekelen,2 Stephen J Lye,3 Stephen G Matthews,4 
John P Newnham,1 Craig E Pennell.1 1School of Women’s and Infants’ Health, 
The University of Western Australia, Perth, Australia; 2Centre for Genetic 
Epidemiology, TICHR, Perth, Australia; 3Samuel Lunenfeld Research Institute, 
University of Toronto, Canada; 4Department of Physiology, University of 
Toronto, Canada.
Background: An adverse in-utero environment has been shown to program the 
stress axis in later life. Previous studies have shown inconsistent associations 
between birth weight and basal HPA activity possibly due to limited sample 
sizes, cohort heterogeneity and the potential “stress responsiveness” of 
collecting samples in a novel clinic setting.
Aim: To investigate the association between birth measures and basal HPA 
activity in late adolescence.
Methods: The Western Australian Pregnancy (Raine) Cohort recruited 2900 
pregnancies at 18 weeks gestation and 2868 offspring have undergone detailed 
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phenotyping. Basal HPA activity was assessed at 17-years by measuring 
cortisol (CORT) in self-collected awakening saliva samples on three successive 
mornings. Fasting blood CORT and ACTH were collected with the third saliva 
sample. All samples were collected in a home environment. Multivariate 
regression analysis was used to investigate associations between birth measures 
(weight, length, abdominal circumference, ponderal index) and basal adolescent 
HPA activity. Males (n=707) and females (n=693) were analyzed separately.
Results: In females there were no associations between birth measures and basal 
HPA activity. In males, associations were identifi ed between measurements 
at birth and salivary (free) CORT but not for plasma (total) CORT or ACTH. 
Free CORT was positively associated with birth weight (p=0.024; range 
915g-5550g), birth length (p=0.008) and abdominal circumference (p=0.023). 
No associations were observed with ponderal index or weight gain during fi rst 
year of life. The associations in males were no longer signifi cant if preterm 
babies (n=49) were excluded from the analyses.
Conclusion: In babies born at term there is no association between 
measurements at birth and basal HPA activity in late adolescence. The 
association between lower birth weight and awakening free CORT appears to 
be limited to preterm males. These observations require replication in other 
studies where HPA function is measured under basal conditions.

F-155
Maternal and Fetal HLA-G 14bp Gene Polymorphism in Preeclampsia, 
Intrauterine Growth Restriction and Normal Pregnancies. P Pileri,1 C 
Mandò,1 D Lattuada,3 F Parisi,1 M Massari,1 A Zolin,2 M Plebani,2 I Cetin.1 
1Dept Clinical Sciences, Unit Obstetrics and Ginecology, Univ Milan; 2Inst 
Medical Statistics and Biometry, Univ Milan; 3Dept Mother Infant Sciences 
Foundation IRCCS Ca’ Granda, Univ Milan.
The mechanisms leading to Preeclampsia (PE) and Intrauterine Growth 
Restriction (IUGR) remain to be fully understood, however they are linked by 
abnormal trophoblast invasion and placental formation. Placental insuffi ciency 
may be caused by impairment in maternal, fetal, or both maternal and fetal 
sides by genetic or immunologic defects. Trophoblast expression of the non-
classical Major Histocompatibility Complex, Human Leukocyte Antigene-G 
(HLA-G), is considered essential for feto-maternal immune tolerance and for 
successful placentation in pregnancy. Contrasting studies suggest that HLA-G 
polymorphisms might have a role in obstetrical complications.
The aim of the present study was to investigate the association between maternal 
and fetal HLA-G 14b polymorphism and obstetrical complications such as 
Pregnancy Induced Hypertension (PIH), PE and IUGR.
We genotyped (using a PCR method) the HLA-G 14bp polymorphism in 282 
women and their fetuses (60 with PE or PIH, 43 with IUGR without PE and 
PIH, 24 with IUGR with PE or PIH and 155 controls), in order to identify 
specifi c maternal and/or fetal genotypes conferring a higher risk to develop 
these obstetrical complications. IUGR was defi ned by a reduction of more 
than 40 centiles in the growth of the abdominal circumference measured by 
ultrasound in utero and birth weight <10th percentile: PIH was diagnosed by 
persistent blood pressure above 140/90 after 20° week of gestation; PE was 
defi ned by PIH and proteinuria of more than 0.3 g/24 h.
The HLA-G 14bp genotype was evaluated on mother/fetus couples and 
singularly on mothers and fetuses. Data were analyzed under a codominant, a 
dominant, and a recessive model, evaluating the allele frequency. In mother/
fetus genotype couples, the HLA-G 14b polymorphism was not associated 
with obstetrical complications, nor was the combination of their genotypes 
separately in mothers and in fetuses.
In contrast to previous fi ndings, we found no correlation between the HLA-G 
14 bp polymorphism and fetal growth with or without maternal hypertensive 
disease. In conclusion, the fetal and maternal HLA-G 14 bp genotype does 
not appear to be associated with increased risk for development of obstetrical 
complications, such as PE, PIH and IUGR.

F-156
The Impact of Fetal Growth Restriction on Synaptogenesis in the Guinea 
Pig Hippocampus at Term. Karolina Piorkowska,1,2 Danielle Hammond,2 Brad 
Matushewski,1 Robert Hammond,3 Bryan S Richardson.1,2,4 1Obstetrics and 
Gynecology, University of Western Ontario; 2Physiology and Pharmacology, 
The University of Western Ontario; 3Pathology, The University of Western 
Ontario; 4Paediatrics, Children Health Research Institute.
Objectives - Placental dysfunction and chronic hypoxia that manifest as fetal 
growth restriction (FGR) may lead to aberrant neuronal connectivity underlying 
risk for later neurologic disorders including cognitive defi cits, attention defi cit 
hyperactivity disorder and schizophrenia. Synaptophysin (SYN) is a synaptic 

vesicle protein regulating synapse formation and maturation, and whose 
expression is proportional to the time course of synapse development. The 
purpose of this study was to determine the impact of FGR on synaptogenesis 
as measured by the immunoreactivity (IR) of SYN in the hippocampus of fetal 
guinea pigs near term, an area central to cognition and particularly sensitive 
to hypoxic insult.
Methods - Pregnant guinea pigs were subjected to uterine artery ligation 
or uterine artery branch diathermy to induce FGR or sham surgery at mid-
gestation. Near term, the fetal pups were sacrifi ced, their organs extracted 
and weighed, and fetal brains were perfusion fi xed and paraffi n embedded for 
immunohistologic examination. SYN IR in the CA1, CA3 and dentate gyrus 
(DG) regions of the hippocampus was scored using Image Pro Plus 6.0 to 
quantify the percent area positively stained. Appropriate for gestational age 
(AGA, n=12, birth weight=88.8±0.8g (SEM), brain:liver=0.67±0.02), small 
for GA (SGA, n=8, birth weight=66.6±3.1g, brain:liver= 0.70±0.03) and FGR 
(n=8, birth weight=53.4±3.7g, brain:liver=1.13±0.08) pups were analyzed for 
SYN staining.
Results - SYN IR % area staining for AGA animals measured 24 ± 3%, 18 ± 
1%, and 19 ± 1% in the CA1, CA3, and DG regions respectively. This decreased 
in SGA animals at 13 ± 3%, 10 ± 2% (both p < 0.02) and 15 ± 1% (NS) and 
in FGR animals at 20 ± 2%, 15 ± 2% and 15± 2% (all NS). SYN staining was 
decreased by 15-20% in FGR animals and 15-44% in SGA animals compared 
to the AGA animals in the various regions of the hippocampus.
Conclusion - The decrease in SYN in the hippocampus suggests growth 
restriction reduces SYN IR which may indicate a delay in the maturation of 
synapses or a reduction of the number of formed synapses both of which could 
impact neurological health and synaptic remodelling.

F-157
Prenatal Stress (PS) Accelerates Maturation of the Autonomous Nervous 
System (ANS) and Induces Sympathetic Hyperactivity. F Rakers,1 V 
Frauendorf,1 S Rupprecht,1 H Schubert,2 R Schiffner,1 D Hoyer,1 M Schwab.1 
1Dept. of Neurology, Friedrich Schiller University; 2Inst. of Lab Animal Sci., 
Friedrich Schiller University, Jena, Germany.
PS and glucocorticoid exposure program hyperactivity of the hypothalamic 
pituitary adrenal axis (HPAA). Effects on programming of the ANS are less 
clear. Low body weight, potentially inducing fetal stress, is linked to increased 
sympathetic activity1.
Objective: To examine the direct effects of PS on maturation and programming 
of the ANS.
Methods: Seven pregnant ewes were isolated twice weekly for 3h between 
30 and 100 dG (days gestation, term 150dG) resulting in a reproducible acute 
maternal cortisol increase. Eight pregnant ewes served as controls. After fetal 
instrumentation, electrocardiogram was monitored between 112 and 130 dG. 
Fetal heart rate variability (FHRV) was calculated in the time (SDNN, RMSSD) 
and frequency domain (LF, HF).
Results: Fetal heart rate did not change in controls between 112 and 130 dG 
(179±6 vs. 180±5 bpm±SEM) and decreased in PS fetuses (183±5 vs. 159±6 
bpm, p<0.05, ±SEM). The SDNN was higher at 112 dG and the RMSSD lower 
at 130 dG in PS fetuses than in controls (p<0.05). The SDNN/RMSSD ratio and 
the LF (vagal and sympathetic modulation) were higher in PS fetuses than in 
controls at 112 and 130 dG (p<0.01, Fig. 1) suggesting higher total autonomous 
tone and sympathetic activity as the SDNN is modulated by sympathetic and 
vagal and the RMSSD by vagal activity only. The LF/HF ratio (sympathovagal 
balance) increased at 130dG since the HF (vagal modulation) was higher at 
112 but not at 130 dG than in controls (p<0.05 Fig. 1) suggesting an increased 
sympathetic tone.
Conclusion: PS at early and mid gestation induces early maturation of the ANS 
that is refl ected by a higher autonomous tone at 112dG. The autonomous tone 
of the controls increased from 112 to 130 dG to this level. Nevertheless, the 
sympathetic tone of the PS fetuses was higher than in controls at both gestational 
ages suggesting programming of the stress reactivity of the ANS.

Fig. 1 Effects of maternal stress between 30 and 100 dG on FHRV parameters 
at 112 and 130 dG.
1 Frasch, J Physiol 579:893-907, 2007
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F-158
The Effect of Exogenous Leptin Treatment in Naïve Neonatal Male 
Rats on Development of Cardiac Dysfunction and Response to Ischemia 
Reperfusion Injury in Isolated Hearts. Olena Rudyk,1 Anne-Maj 
Samuelsson,1 Joaquim Pombo,1 Sheema Khan,1 Michael Shattock,2 Poston 
Lucilla,1 Taylor Paul.1 1Division of Women’s Health, King’s College London 
and King’s Health Partners, United Kingdom; 2Cardiovascular Division, 
King’s College London.
Maternal obesity results in an elevated and prolonged postnatal leptin surge 
in progeny. We have previously shown that maternal diet-induced obesity 
directly affects developing offspring leading to juvenile hypertension and 
altered autonomic control of cardiovascular function. In the current study we 
hypothesized that exogenous leptin treatment in naïve neonatal rats would lead 
to development of cardiac dysfunction.
Male pups of naïve SD rats were injected twice daily with 3µg/kg leptin i.p 
(L-Tx) or saline (S-Tx) on postnatal days 9-14. At the age of 1 and 5 months 
hearts were excised and studied in a Langendorff isolated heart setup. Cardiac 
function in 1-month-old rats was assessed by measuring pressure-volume Frank-
Starling response and in 5-month-old rats these responses were compared before 
and after 10 minutes of global ischemia following 40 minutes of reperfusion 
injury (I-R).
L-Tx did not affect basal cardiac contractile function or coronary vascular 
function. At 1-month-of-age, L-Tx showed preserved Frank-Starling response, 
with similar increases in left ventricle developed pressure (LVDP) and left 
ventricle end-diastolic pressure (LVEDP) compared to S-Tx. However at 
5 month-of-age, L-Tx showed attenuation of Frank-Starling response with 
impaired systolic function (LVDP [mmHg]: 144±13 v 183±9, p=0.04 at point 
300µl balloon infl ation). Diastolic parameters remained unaffected. I-R caused 
signifi cant (∼50%) but similar reduction of cardiac contractile function in both 
L-Tx and S-Tx 5-month-old hearts. Both groups showed attenuated Frank-
Starling response after I-R, however cardiac systolic function was impaired 
in leptin-treated rats compared with controls.
Exogenous leptin treatment in naïve neonatal rats permanently infl uences 
cardiac systolic dysfunction. Neonatal hyperleptinemia secondary to maternal 
obesity may predispose to adult heart failure in the rat.
Funded by the British Heart Foundation, EARNEST, and Tommy’s the Baby 
Charity

F-159
Exogenous Leptin Treatment in Naïve Neonatal Rats Induce Leptin 
Resistance, Hyperphagia, and Obesity in Adult Rats. Anne-Maj Samuelsson, 
Maria Fernandes, Joaquim Pombo, Marco Argenton, Clive Coen, Lucilla 
Poston, Paul Taylor. Division of Women’s Health, King’s College London and 
Kings’ Health Partners.
Leptin plays a critical role in energy homeostasis through inhibition of appetite. 
We have recently reported hyperphagia and increased adiposity in the adult 
offspring of obese rats (Kirk et al 2009). In order to investigate whether the 
exaggerated leptin surge plays an aetiological role in the development of 
leptin resistance in this model, leptin was administrated to control pups; using 
a regimen designed to mimic the exaggerated leptin surge in the neonates of 
obese dams.
Pups of naïve Sprague-Dawley rats were treated with either exogenous rat 
leptin (L-Tx) (3µg/kg, ip, PeproTech, UK) or saline (S-Tx) from postnatal 
day 9-14. At 1 month of age, 24 hour anorexic responses to a leptin challenge 
were assessed in fasted animals (10mg/kg, ip). Organ weights were recorded 
and serum stored at -80°C. Food intakes were measured weekly.
At 1 month of age, both groups showed similar body weight, although female 
L-Tx had greater inguinal fat mass than S-Tx and L-Tx showed hyperphagia 
from 6 weeks of age. At 1 month, L-Tx were refractory to the appetite and 
weight reducing effects of the leptin challenge (P<0.05). At 5 months of age, 
L-Tx rats were heavier than S-Tx rats (body weight [g] male L-Tx, 238.2±12.1 
versus S-Tx, 222.9±6.9; female L-Tx 196.9±5.6 versus S-Tx, 188.5±10.9, 
n<0.05, n=6) and had markedly greater inguinal fat mass (P<0.01).
Neonatal leptin treatment produced leptin resistance at 1 month and 
subsequently hyperphagia and increased adiposity. We hypothesise that neonatal 
hyperleptinemia leads to impaired leptin–signalling in the hypothalamus, which 
may underlie the development of an obese phenotype.
Funded by the British Heart Foundation (PG/06/067/21009), EARNEST, and 
Tommy’s the Baby Charity
Kirk SL, Samuelsson AM, Argenton M, Dhonye H, Kalamatianos T, Poston 
L, Taylor PD, Coen CW. Maternal obesity induced by diet in rats permanently 
infl uences central processes regulating food intake in offspring. PLoS One. 
2009;4(6):e5870.

F-160
Exogenous Leptin Treatment in Naïve Neonatal Rats Causes Myocardial 
Dysfunction in Females. Anne-Maj Samuelsson,1 James Clark,2 Shattock 
Michael,2 Joaquim Pombo,1 Clive Coen,1 Lucilla Poston,1 Paul Taylor.1 
1Women’s Health, King’s College London and King’s Health Partners, London, 
United Kingdom; 2Cardiovascular Division, King’s College London, London, 
United Kingdom.
Leptin plays a role in the regulation of cardiovascular function and has been 
implicated in hypertension and myocardial infarction. We have previously 
observed cardiovascular dysfunction and sympathetic mediated hypertension 
in offspring of diet-induced obese rats (Samuelsson et al 2010) associated with 
an exaggerated neonatal leptin surge. In this study we investigate the effect 
of exogenous leptin administration in control pups on cardiac development 
and function.
Pups of naïve SD rats were treated with either exogenous rat leptin (L-Tx) 
(3µg/kg, ip, PeproTech, UK) or saline (S-Tx) from postnatal day 9-14. At 1 
month cardiac function were assessed employing Echocardiography (Vevo 
770® v1.2, with RMV 707B scanhead Visualsonics) and blood pressure was 
recorded by radiotelemetry (DSIPhysioTel® PA-C10).
At 1 month of age, body weight was similar between the two groups. L-Tx 
hearts were heavier than S-Tx hearts (P<0.05). Echocardiography imaging 
revealed altered cardiac structure and function in L-Tx versus S-Tx females 
only characterized by increased ventricular internal dimension at systole (LVID 
[mm] L-Tx, 3.20 ± 0.11 v S-Tx, 2.87 ± 0.06, n=6, P<0.05), reduced fractional 
shortening (FS [%] L-Tx, 44.3 ± 1.2 v S-Tx, 49.9 ± 1.4, n=6, P<0.05) and 
ejection fraction (EF [%] L-Tx, 74.9 ± 1.3 v S-Tx, 80.4 ± 1.4, n=6, P<0.05). 
L-Tx demonstrated an increased night time mean arterial blood pressure male 
(MAP [mmHg] L-Tx, 111.5 ± 1.3 v S-Tx, 101.3 ± 1.7, n=6, P<0.05) female 
(MAP [mmHg] L-Tx, 119.7 ± 1.4 v S-Tx, 107.5 ± 1.3, n=6, P<0.05).
Female hyperleptinemia during critical postnatal period produces cardiac 
hypertrophy and altered cardiac structure and function. This morphology, 
indicative of cardiac dilation, may refl ect a second “decompensatory” phase of 
myocardial failure, secondary to cardiac hypertrophy. This cardiac phenotype 
may arise from the direct hypertrophic effect of leptin on the neonatal heart or 
could be secondary to the development of neonatal hypertension.
Funded by the British Heart Foundation, EARNEST, and Tommy’s the Baby 
Charity
Samuelsson AM, Morris A, Igosheva N, Kirk SL, Pombo JM, Coen CW, Poston 
L, Taylor PD. Evidence for sympathetic origins of hypertension in juvenile 
offspring of obese rats. Hypertension. 2010.55: 76-82.

F-161
Fetal Programming of Adult Hypertension in Female Rat Offspring 
Exposed to Androgens In Utero. K Sathishkumar, Uma Yallampalli, Rebekah 
Elkins, Chandra Yallampalli. Ob/Gyn, University of Texas Medical Branch, 
Galveston, TX, USA.
Objective: Epidemiological studies and animal experiments suggest that 
elevated testosterone (T) levels during pregnancy plays an important role in 
causing fetal growth restriction and adverse adaptations leading to development 
of reproductive/endocrine dysfunction and hypertension in adulthood. In an 
attempt to defi ne the mechanisms whereby blood pressure may be raised, 
we have hypothesized that arteries from female offspring of T-treated dams 
exhibit abnormalities in the endothelial function and in nitric oxide synthesis. 
Methods: T was administered daily to pregnant Sprague-Dawley rats as (T 
propionate; 0.5mg/kg/day; SC) in sesame oil or vehicle alone from gestational 
day 15-19. Maternal feed intake and plasma levels of steroid hormones were 
measured in the dams. The female offspring were examined for birth weight, 
growth rate, blood pressure, vascular reactivity, eNOS expression, and nitrite 
production. Results: With T treatment, plasma T levels were increased by 
2-fold in pregnant rats without any signifi cant changes in 17β-estradiol, 
progesterone or corticosterone levels. T-treatment did not affect maternal feed 
intake. The pups born to T-treated mothers were smaller in size but exhibited 
catch-up growth attaining weights similar to that of controls at 6 months of 
age. The blood pressure in the T offspring at 6 months of age was signifi cantly 
higher compared to controls. Endothelium-intact mesenteric arteries from T 
rats exhibited increased contractile responses to phenylephrine, decreased 
vasodilation to acetylcholine and unaltered responses to sodium nitroprusside 
in comparison to control rats. T rats demonstrated decreased expression for 
eNOS and reduced NO synthesis. Conclusion: Our data show that exposure 
of the fetus to the elevated plasma maternal T levels: (1) causes low birth 
weight and hypertension in female offspring; (2) alters endothelium-dependent 
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vascular responses in the adult female offspring. 3) The endothelial dysfunction 
is associated with decreased activity/expression of eNOS in these hypertensive 
female offspring.

F-162
Fructose Intake during Pregnancy in the Rat: Effects on Fetal and Placental 
Development. C Yap,1 ZE Clayton,1 MH Vickers,1 PJ Mark,2 DM Sloboda.1 
1Liggins Institute, National Research Centre for Growth & Development, 
University of Auckland, Auckland, New Zealand; 2School of Anatomy & Human 
Biology, University of Western Australia, Perth, Australia.
Objective: The increasing prevalence of obesity and metabolic syndrome is 
paralleled by the increasing intake of sugars, including the monosaccharide 
fructose. Fructose intake is associated with insulin resistance, weight gain and 
hyperlipidaemia. Despite widespread consumption of fructose-containing foods 
and beverages and the rising incidence of maternal obesity, little attention has 
been paid to possible adverse fetal effects of fructose intake during pregnancy. 
We investigated effects of maternal fructose consumption on placental and fetal 
development. Methods: Pregnant Wistar rats were randomised to receive a 
control (CON, n=10), or a fructose supplemented diet (FR, n=9) throughout 
pregnancy. On day 21 of pregnancy, maternal and fetal blood samples and 
placental tissues were collected. Blood glucose and β-hydroxybutyrate levels 
(BHB) were measured using commercial meters, plasma levels of amino acids 
were determined by high performance liquid chromatography and plasma 
fructose, insulin and leptin levels measured by ELISA. Results: Maternal 
bodyweight, blood glucose, electrolyte and BHB levels did not differ between 
groups, but FR-fed mothers had elevated plasma fructose levels and reduced 
plasma levels of some essential amino acids compared to CON (p<0.001). 
Placental weights were signifi cantly decreased in female FR fetuses compared 
to CON (p=0.02) but this effect was absent in FR males. Fetal-placental weight 
ratios were increased in female but not male FR fetuses (p=0.008). Female FR 
fetuses had higher plasma fructose levels (p<0.05), blood glucose and leptin 
levels (p<0.05), but lower BHB levels compared to CON (p<0.05); effects were 
absent in male FR fetuses. Plasma levels of valine and lysine were decreased in 
male and female HFr fetuses (p<0.001), but interestingly, levels of taurine were 
increased in male HFr fetuses only (p<0.05). Maternal FR had no effect on fetal 
insulin levels. Conclusion: Maternal fructose intake resulted in sex-specifi c 
changes in placental weight and fetal endocrinology. Female fetuses appeared 
more vulnerable to fructose-induced changes in fructose, glucose, leptin and 
BHB; these changes may be associated with altered placental function. Male 
fetuses appear protected and elevated levels of plasma taurine may indicate 
sex-specifi c compensatory mechanisms.

F-163
The Liver X Receptor Mediates the Impaired Cholesterol Metabolism 
Exhibited in the Offspring of Maternal Protein Restricted Rats. Gurjeev 
Sohi, Andrew Revesz, Edith Arany, Daniel B Hardy. Ob/Gyn and Pysiology and 
Pharmacology, CHRI, University of Western Ontario, London, ON, Canada.
High circulating cholesterol remains one of the main risk factors associated 
with adult cardiovascular disease (CVD). The major site for the regulation of 
cholesterol homeostasis occurs in the liver, primarily through the conversion of 
cholesterol to bile acids via the enzyme, cholesterol 7α-hydroxylase (Cyp7a1). 
Epidemiological evidence also suggests that the risk of developing CVD is 
inversely related to birth weight, independent of genetics, lifestyle, and diet. 
Previously, we have demonstrated that maternal protein restriction (MPR) 
in rats results in low birth weight and augmented cholesterol during early 
development in the rat offspring. Moreover, this is due in part to chromatin 
silencing of the hepatic Cyp7a1 promoter. Given Cyp7a1 is a target of the 
lipid-sensing nuclear receptor Liver X receptor (LXRα), we hypothesized 
that LXRα may also mediate the impaired expression of Cyp7a1 in MPR 
offspring. To address this hypothesis, pregnant Wistar rats were either fed a 
control (20%) or a low (8%) protein diet throughout pregnancy and lactation 
(LP2), or exclusively during pregnancy with a restoration in proteins during 
lactation (LP3). LP2 offspring had impaired neonatal growth, augmented 
cholesterol at day 21 and 130, along with diminished expression of LXRα 
and Cyp7a1. In contrast, LP3 offspring had a recovery in growth, increased 
nuclear LXRα expression, associated with maintained cholesterol homeostasis 
and Cyp7a1 expression by day 21. To address the functional role of LXRα in 
MPR offspring, neonatal MPR offspring were administered the LXR agonist 
GW3695 from day 5 to 15. By day 21, these GW3695-treated MPR offspring 
had decreased total cholesterol:HDL, concomitant with increased LXRα and 
Cyp7a1 expression, compared to vehicle-treated MPR littermates. Moreover, 
chromatin immunoprecipitation revealed that this increase in Cyp7a1 expression 

was accompanied by enhanced acetylation and RNA Polyermase II recruitment 
at the promoter region of Cyp7a1. Collectively, these fi ndings suggest that 
increased cholesterol in the MPR offspring is due in part to impaired LXRα 
expression. In addition, these studies also suggest that these fetal insults are 
reversible and that the timing of dietary intervention plays an important role 
in preventing adverse outcomes long-term.

F-164
Effect of Early Glucocorticoid Treatment on GR and MR Expression in 
Adult Sheep Kidney. Yixin Su,1 Hossam A Shaltout,2 Jorge P Figueroa,1 Mark 
Chappell,2 James C Rose.1 1Center of Research for Obstetrics & Gynecology, 
Wake Forest University School of Medicine, Winston Salem, NC, USA; 
2Hypertension & Vascular Research Center, Wake Forest University School 
of Medicine, Winston Salem, NC, USA.
Objective: Betamethasone is frequently used as a life-saving treatment in 
obstetrics to enhance fetal lung maturation. Maternal betamethasone injections 
signifi cantly increased basal plasma ACTH, cortisol and cortisol-binding 
capacity (CBC) in the fetus late in gestation. Action of cortisol in tissues 
depends on the expression of GR and/or MR. The objective of this study 
was to examine the consequences of antenatal Beta exposure on postnatal 
expression Glucocorticoid receptor (GR) and mineralocorticoid receptor (MR) 
mRNA in kidney.
Materials and Methods: Pregnant sheep were randomly treated with a single 
course of Beta [2 maternal IM doses (0.17 mg/kg with a maximum of 12 mg) 
or vehicle 24-h apart] at 80 and 81 d of gestation. The pregnant animals were 
allowed to deliver at the term and the offspring were euthanized at 0.6-1.5 yr 
of age. Kidney was obtained and immediately frozen in liquid nitrogen. The 
levels of GR and MR mRNA in kidney were determined by real time PCR 
using TaqMan gene expression assay. Results were expressed as Mean±SEM 
and analyzed by the t test.
Results: Levels of GR mRNA was higher (P < 0.05) in 6m of age, but not in 
1y or 1.5yr of age sheep treated with Beta. There was no signifi cant difference 
in MR mRNA expression in sheep exposed to Beta. There was no difference 
in GR and MR mRNA expression between male and female.
Conclusions: Exposure to prenatal synthetic glucocorticoid causes signifi cant 
increase in GR mRNA expression. These effects are age-specifi c. Young sheep 
appear to be more affected by exposure to antenatal glucocorticoid exposure 
than old. Prenatal treatment with Beta may alter adult offspring kidney function. 
This study was supported by NIH grants HD 11210, 47584 and 17644.

F-165
C5 Defi cient Mice Are Protected Against Uterine Ischemia/Reprefusion-
Induced Pregnancy Loss and Fetal Growth Restriction. Xiaowu X Qu,1 
Mark G Neerhof,1,2 Tamas Jilling,1 Kehuan Luo,1 Larry G Thaete.1 1Obstetrics 
and Gynecology, NorthShore University HealthSystem, Evanston, IL, USA; 
2Obstetrics and Gynecology, University of Chicago, Chicago, IL, USA.
Objective: To examine the role of complement (C’) activation and subsequent 
infl ammatory response in the pathogenesis of fetal growth restriction (FGR) 
and fetal loss using a novel murine model.
Design: Pregnant, C5-defi cient mice and mice from the wild type parental strain 
were treated with transient unilateral uterine I/R challenge either by total fl ow 
restriction (clamping of right ovarian and uterine arteries for 5 min), or partial 
fl ow restriction (clamping of right ovarian artery for 30 min) on gestation day 
13. On gestation day 18, fetal viability and fetal and placental weights were 
assessed. Uterine and placental tissue was also collected and subsequently 
assayed for MPO activity.
Results: In wild type mice, I/R resulted in: 1) higher fetal loss rate 2) lower 
fetal, but unchanged placental weight in the viable fetuses, and 3) higher uterine 
but unchanged placental MPO activity compared to the sham treated group 
(p<0.05). In contrast, I/R had no impact on fetal loss rate, fetal or placental 
weight and uterine MPO activity in C5-defi cient mice compared to sham-
operated controls. I/R-challenge has no effect on placental weight and MPO 
activity in both wild type and C5-defi cient mice.
Conclusions: Uterine I/R induces both fetal loss and FGR, which are 
accompanied by elevated MPO activity, which is an indicator of neutrophil 
infi ltration and infl ammatory reaction in the uterus. The severity of fetal loss, 
FGR and the degree of infl ammatory response in the uterus are proportional to 
the severity of the ischemic insult. C5-defi cient mice are protected from I/R-
induced uterine infl ammation, fetal loss and FGR. These fi ndings indicate that 
complement activation plays a central role in the development of I/R-induced 
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FGR and fetal loss; and that infl ammation in the the uterus, and not in the 
placenta may be the primary underlying mechanism for I/R-induced pathology 
in the pregnancy compartment.

F-166
Moment of Initiation of Periconception Folic Acid Use Affects Embryonic 
Growth. EM van Uitert,1 JJ Wilbers,1 M Rousian,1 N Exalto,1 AHJ Koning,2 
WCJ Hop,3 JSE Laven,1 EAP Steegers,1 RPM Steegers-Theunissen.1,4 
1Obstetrics and Gynecology, Erasmus MC; 2Bioinformatics, Erasmus MC; 
3Biostatistics, Erasmus MC; 4Pediatric Cardiology, Epidemiology and Clinical 
Genetics, Erasmus MC, Rotterdam, Netherlands.
Background
Environmental exposures in utero infl uence fetal growth and may lead to 
health effects in later life. Although nearly all vital organs develop in the fi rst 
trimester, surprisingly little is known about the infl uence of periconception 
environmental exposures on fi rst-trimester embryonic growth.
The use of folic acid (FA) is associated with increased fetal growth in the 
second and third trimester, and with increased birth weight. Our objective was 
to study the infl uence of preconception versus postconception initiation of FA 
use on fi rst-trimester embryonic growth.
Methods
In a prospective cohort study, participants enrolled between 6 to 7 weeks of 
pregnancy, fi lled out a self-reported questionnaire, and received weekly three-
dimensional ultrasound scans (3D-US) from 8 up to 13 weeks of pregnancy. 
Using our I-Space virtual reality system, 3D-US holograms were created to 
perform crown-rump length (CRL) and embryonic volume (EV) measurements 
(Rousian et. al, Hum Reprod 2010). Data were log-transformed and analyzed 
using a stepwise linear mixed model.
Results
Data on 113 women were available for analysis, of which 90 women initiated 
folic acid use in the preconception and 23 in the postconception period. A total 
of 532 ultrasound scans were performed, of which 498 CRLs and 345 EVs could 
be measured. Multivariable analysis showed a 5.6% decrease in CRL (Fig 1A; 
adjusted for age and conception mode, P<.01), and a 12.4% decrease in EV 
(Fig 1B; adjusted for age and smoking, P=.03) after preconception initiation. 
No signifi cant differences in growth rates were observed.

Fig 1: Regression lines for moment of initiation of FA use for CRL (A) and 
EV (B) versus gestational age.
Conclusion
Preconception initiation of FA use is associated with a decrease in embryonic 
CRL and EV as compared to postconception initiation. This may be explained 
by effects of FA on epigenetic programming in the pre- and periconception 
period.

F-167
Variants near CCNL1/LEKR1 and in ADCY5 and Fetal Growth 
Characteristics in Different Trimesters. Nicole M Warrington,1 Dennis O 
Mook-Kanamori,2,3,4 Julie A Marsh,5 H Rob Taal,2,3,4 John P Newnham,1 Lawrie 
J Beilin,6 Stephen J Lye,7 Lyle J Palmer,8 Albert Hofman,3 Eric AP Steegers,9 
Craig E Pennell,1 Vincent WV Jaddoe.2,3,4 1School of Women’s and Infants’ 
Health, The University of Western Australia, Perth, Australia; 2The Generation 
R Study Group, Erasmus Medical Center, Rotterdam, Netherlands; 3Department 
of Epidemiology, Erasmus Medical Center, Rotterdam, Netherlands; 
4Department of Pediatrics, Erasmus Medical Center, Rotterdam, Netherlands; 
5Centre for Genetic Epidemiology & Biostatistics, The University of Western 
Australia, Perth, Australia; 6School of Medicine and Pharmacology, The 
University of Western Australia, Perth, Australia; 7Samuel Lunenfeld Research 
Institute, University of Toronto, Toronto, Canada; 8Ontario Institute for Cancer 
Research, University of Toronto, Toronto, Canada; 9Department of Obstetrics 
& Gynecology, Erasmus Medical Center, Rotterdam, Netherlands.
Background: A recent genome-wide association study identifi ed variants 
near CCNL1/LEKR1 (rs900400) and in ADCY5 (rs9883204) are associated 
with birth weight.
Aim: To examine the timing of these genetic associations with fetal growth.
Methods: Repeated fetal ultrasound examinations measured head (HC) and 
abdominal (AC) circumferences, femur length (FL) and estimated fetal weight 
(EFW) on individuals from the Generation R (N=2,661) and the Western 
Australian Pregnancy (Raine) cohorts (N=1,197). Growth characteristics and 
placental weight were measured at birth.
Results: The C-allele of rs900400 was associated in second trimester with 
smaller HC and FL, and in third trimester with smaller HC, AC, FL and EFW. 
At birth, the C-allele of rs900400 was associated with a reduction in all growth 
characteristics including birth weight (-60.8 grams, p=1.6*10-9) and placental 
weight (-6.86 grams, p=0.04). The C-allele of rs9883204, was not associated 
with fetal growth in second trimester, but was associated with restriction of 
all growth characteristics, except HC, in third trimester and at birth. For each 
C-allele, the effect was -18.5 grams (p=2.5*10-4) for EFW in third trimester, 
-48.1 grams (p=1.7*10-5) for birth weight and -16.4 grams (p=9.1*10-6) for 
placental weight.
Conclusion: The C-allele of the rs900400 genetic variant leads to symmetric 
growth restriction from early pregnancy, while the C-allele of rs9883204 leads 
to asymmetric growth restriction, characterized by a relatively larger HC, from 
third trimester. Both variants are associated with reduced placental weight.

F-168
Dysregulated PGC1/SIRT1/AMPK Mediated Mechanism for Development 
of Non-Alcoholic Fatty Liver in Intrauterine Growth Restricted Offspring. 
Diana S Wolfe, Makiko Yamada, Guang Han, Michael G Ross, Mina Desai. 
Obstetrics and Gynecology, LABioMed at Harbor-UCLA Medical Center, 
Torrance, CA, USA.
OBJECTIVE: Intrauterine growth restricted newborns (IUGR) have increased 
risk of adult metabolic syndrome, including Non-Alcoholic Fatty Liver Disease 
(NAFLD). Metabolic sensor, peroxisome proliferator-activated receptor gamma 
coactivator (PGC1α) regulates hepatic lipid homeostasis and upon activation 
inhibits lipogenesis and promotes fatty acid oxidation. Nutrient sensors 
(SIRT1 and AMPK) directly induce PGC1α activity through deacetylation 
and phosphorylation, respectively. Thus, activation of PGC1α through SIRT1/
AMPK protects from diet-induced obesity and metabolic abnormalities. We 
have shown that maternal food restriction during rat pregnancy results in IUGR 
newborns that develop obesity, lipid abnormalities and NAFLD. We thus 
hypothesized that NAFLD in IUGR offspring is mediated by PGC1α/SIRT1/
AMPK mechanism. We determined the hepatic expression of activated PGC1α, 
AMPK, SIRT1, and their downstream targets modulating lipid metabolism.
STUDY DESIGN: Control dams received ad libitum food, whereas study 
dams were 50% food-restricted from pregnancy day 10 to 21 to produce IUGR 
newborns. At 1 day of age, hepatic protein expression of PGC1α, SIRT1, 
AMPK, pAMPK, lipogenic transcription factor and enzyme (SREBP1c, fatty 
acid synthase), and lipolytic transcription factor (HNF4α and transcription 
coactivator (PGC1α) were determined.
RESULTS: At 1 day of age, IUGR males had signifi cantly decreased PGC1α 
(0.4-fold) and pAMPK/AMPK ratio (0.5-fold) with notably increased 
expression of SIRT1 (2-fold) as compared to controls. Further, HNF4α were 
signifi cantly decreased (0.3-fold) though SREBP1c and fatty acid synthase 
were increased (1.3-fold and 3-fold, respectively).
CONCLUSIONS: Consistent with their reduced nutrient status, IUGR exhibited 
increased hepatic SIRT1 though with paradoxically decreased PGC1α and 
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activated AMPK. These results suggest that deregulated PGC1α/SIRT1/
AMPK signaling may contribute to increased lipogenesis and decreased fatty 
acid oxidation, leading to NAFLD.

F-169
Regulation of Mitochondrial Biogenesis in Fetal Baboon Skeletal Muscle 
(SM) by Maternal Nutrient Reduction at Mid-Gestation (G). X Yan,1 M 
Nijland,2 T McDonald,2 SP Pereira,2 MJ Zhu,1 PW Nathanielsz,2 M Du.1 1Dept 
of Animal Sci., Univ. of Wyoming, Laramie, WY, USA; 2Dept of Obstetrics, Univ 
of Texas Health Sci Center, San Antonio, TX, USA.
INTRODUCTION: Mitochondrial dysfunction is linked to obesity and diabetes. 
Sirtuin 3 (SIRT3), a sirtuin protein family member localized in mitochondria, 
is an important mediator of mitochondrial biogenesis. We evaluated effects 
of maternal nutrient reduction (MNR) on mitochondrial biogenesis in fetal 
SM in a baboon model of decreased fetal nutrition. METHODS: From 0.16 
to 0.5 G pregnant baboons were fed ad lib (controls - CTR; n = 9) or 70% of 
CTR diet (MNR; n = 5). Fetal soleus muscle was collected under anesthesia 
and fl ash frozen. QRT PCR was used for mRNA expression and mitochondrial 
copy number; protein content analyzed by western. Data analyzed using SAS 
GLM; signifi cance P < 0.05. RESULTS: SIRT3 and cytochrome C protein 
(Fig 1A) and mitochondrial copy number (Fig 1B) increased in MNR vs. CTR 
fetal SM. Mitochondrial protein mRNA for cytochrome C oxidase subunit 2 
(COXII) and uncoupling protein 2 (UCP2), was higher in MNR fetuses (Fig 
1C). Citrate synthase (CS) activity tended to decrease in MMR vs. CTR SM 
(Fig 1D) with no difference in b-hydroxyacyl coA dehydrogenase (BHAD) 
activity between groups (Fig 1D). SIRT3 activates the LKB1/AMP-activated 
protein kinase (AMPK) pathway. LKB1 protein increased in MNR (Fig 1E), 
while the active form of AMPK tended to increase (Fig 1E). CONCLUSIONS: 
MNR increased fetal SM muscle mitochondrial content, potentially due to 
increased SIRT3 and AMPK signaling. In contrast key mitochondrial enzyme 
activity tended to decrease. Further studies are needed to determine whether 
these changes represent compensatory mechanisms in the process of sarcopenia 
that occurs in the setting of MNR.

Fig.1. Mitochondrial content and mitochondrial activity related proteins 
in CTR and MNR fetal SM. A. SIRT 3 and cytochrome C protein; B. 
Mitochondrial copy number; C. COXII and UCP2 mRNA expression; D. Citrate 
synthase (CS) and BHAD activities; E. Protein content of LKB1. (M ± S.E.; 
CTR: n = 9, MNR: n = 5; * P < 0.05 vs CTR; # P < 0.1 vs CTR)

F-170
Intrauterine Hyperglycemia and Increased Blood Pressure in the 
Offspring of Diabetic Rat. Honghui Liu, Jingmei Ma, Huixia Yang. Obstetrics 
Gynecology, Peking University First Hospital.
Background: Maternal hyperglycemia may increase the disease susceptibility 
of the offspring. Few models have been established to study the effects of 
maternal hyperglycemia on blood pressure of the offspring. It is known that 
renal angiotensin II (AGN II) AT1 receptor plays an important role in regulating 
blood pressure. We studied the blood pressure and renal angiotensin II AT1 
receptor expression in the offspring of diabetic rats and we found this receptor 
expression in association with hyperhension of the offspring.
Methods: Hyperglycemia was induced in pregnant Wistar rats by streptozotocin 
injection (50 mg/kg). The pregnant rats were divided to three groups: diabetic 
(DM, n =8), diabetic with insulin treatment (TM, n =8) or control (CM, n =8). 
The offspring used in the study (n = 24) were diabetic offspring (OD; n =8, 1 
animal from each diabetic pregnant rat), treated rats (OT; n =8, 1 animal from 
each treated diabetic pregnant rat) or control rats (OC, n =8; 1 animal from 
each control pregnant rat). The blood pressure, and heart rate were recorded 
and renal ANG II AT1 receptor expression was measured by western blot.
Results: OD rats exhibited an increase in diastolic, mean, and systolic blood 
pressure measured at 180 days. There was no signifi cant difference between 
the OT and OC group. Renal ANG II AT1 receptor expression was upregulated 
(P<0.05) in the OD and OT group compared to the OC group. Furthermore, in 
the OD group, upregulation of ANG is associated with higher systolic blood 
pressure (linear regression slope =185, r = 0.82 and r2 = 0.68).
Conclusion: Hyperglycemia during pregnancy could induce long-lasting 

hypertension in the offspring, which is associated with change in Renal ANG 
II AT1 receptor. If treated with insulin during pregnancy, offsprings may have 
lower probability to develop hypertension.

F-171
Increased Hepatic PGC-1α Gene Expression Precedes the Development 
of Insulin Resistance in Offspring of Rats with Severe Diabetic Mother 
and Early Overfeeding. Huixia Yang, Chanjuan Zeng, Jingmei Ma, Li Zhang. 
Obstetrics & Gynecology, Peking University First Hospital, Beijing, China.
METHODS
Virgin Wistar rats were time mated and randomly assigned to receive high-
dose streptozotocin (STZ) inducing severe diabetic mother (SDM). Litter 
size reduction in the lactation period to induce early postnatal overfeeding 
model. Offspring were divided into three groups: control mother (CM) 
and normal feeding group(CM-N);SDM and normal feeding group(SDM-
N);SDM and overfeeding group(SDM-O). Offspring body weights were 
measured weekly after ablactation. At 26 wk of age, glycolipid metabolisms 
and blood pressure were measured; Analysis the development of pancreas 
by Immunohistochemistry; The hepatic mRNA expression of PEPCK, G-6-
Pase,PGC-1α and GCK in the offspring of rats, was measured by Real-time 
fl uorescence quantitative RT-PCR; Western blot was used to measure PGC-1α 
proteic expression.
RESULTS
At 26 wk of age, In the SDM-offspring, blood pressure, fasting plasma TG 
and TC concentrations were notably increased compared with CM-N. There 
was no difference of FPG in the three group, but more insulin were needed 
to keep normal FPG in SDM- N, in addition, SDM -O exhibit overt insulin 
resistance(IR).
Before the onset of hyperglycemia,there were no sifnifi cant changes in islet 
morphological analysis between SDM-N and CM-N, However, SDM-O has 
signifi cantly increased βcell masses, islet hypertrophy and decreased βcell 
percentage, compared with other two groups. Furthermore, We found that SDM-
offspring hepatic Peroxisome proliferator-activated receptor-r coactivator-1α 
(PGC-1α)protein levels were signifi cantly increased. Similarly, hepatic mRNA 
levels of the key enzymes for gluconeogenesis, glucose-6-phospha-tase (G-6-
Pase),phosphoenolpyruvate carboxykinase (PEPCK),and of PGC-1αwere also 
markedly elevated whereas glucokinase(GcK) mRNA levels were signifi cantly 
decreased. Early overfeeding worsens the expression of above gene in offspring 
of rats with severe diabetic mother.
CONCLUSIONS
These studies suggest that severe hyperglycaemia in pregnancy causes primary 
defects of hepatic gluconeogenic molecular mechanisms precede the onset of 
hyperglycaemia in the adult offspring of rats, early overfeeding amplifi cation 
of metabolic abnormalities in offspring with severe diabetic mother indicate 
that postnatal environmental factors are important accelerators in the etiology 
of adult-onset disease.

F-172
Elevated Catecholamines Are the Predominant Inhibitors of Insulin 
Secretion and Contribute to Altered Metabolic Phenotype during Acute 
Hypoxemia in Fetal Sheep. Dustin T Yates,1 Abigal L Fowden,2 Antoni R 
Macko,1 Xiaochuan Chen,1 Alice S Green,1 Sean W Limesand.1 1Department 
of Animal Sciences, The University of Arizona, Tucson, AZ, USA; 2Department 
of Physiology, University of Cambridge, Cambridge, United Kingdom.
Elevated fetal stress hormones during hypoxemia are associated with suppressed 
insulin secretion and altered metabolism. Our objective was to determine if 
preventing catecholamine secretion via adrenal demedullation fully or partially 
relieves suppression of insulin secretion and alteration of the metabolic 
phenotype during acute fetal hypoxemia, induced by bleeding nitrogen into the 
ewe’s trachea. At 123 days of gestation (dGA; term 147), bilateral demedullation 
(AD; n = 4) or sham (controls; n = 5) operations were performed on sheep 
fetuses along with vascular catheterization. Two square-wave hyperglycemic 
clamps were performed at 128 dGA to measure glucose stimulated insulin 
secretion (GSIS) during normoxemic (26.2 ± 1.0 mmHg) or hypoxemic (14.3 
± 0.4 mmHg) conditions. A subsequent hypoxemic challenge at 134 dGA tested 
adrenal gland responsiveness. Plasma norepinephrine, epinephrine, and cortisol 
were increased (P < 0.05) by 6.5-, 30-, and 4.2-fold, respectively, in controls 
subjected to hypoxemia at 128 dGA and by 12.5-, 115.5-, and 15-fold at 134 
dGA. No changes due to hypoxemia occurred in AD fetuses at either age. 
During GSIS, insulin concentrations increased (P < 0.05) 3-fold in normoxemic 
controls and over 2-fold in AD fetuses in response to hyperglycemia. 
Hypoxemia blocked the insulin response to increased glucose in shams, but 
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AD fetuses responded as they had during normoxemia. Despite the absence of 
elevated catecholamines, lactate increased during hypoxemia (P < 0.05) in AD 
fetuses (1.8 ± 0.2 vs. 7.1 ± 0.4 mmol/L), though to a lesser extent than in controls 
(2.4 ± 0.1 vs. 15.9 ± 1.4), while glucose was not altered in either treatment. 
These fi ndings indicate that anaerobic metabolism may initiate at the onset of 
hypoxemia, and that this change is likely mediated jointly by catecholamines 
and other regulating factors. These data show that catecholamines are the 
principal inhibitors of GSIS during acute fetal hypoxemia but are only partially 
responsible for the altered metabolic phenotype, including hyperlactacemia. 
Additionally, increased basal concentrations of stress hormones and increased 
adrenal responsiveness to hypoxemia during the fi nal stages of gestation may 
further impact fetal metabolism.

F-173
Antenatal Glucocorticoids and Diet-Induced Obesity Alter Adipose 
Tissue Function. Jie Zhang,1 Angela G Massmann,1 Mark C Chappell,2 Jorge 
P Figueroa.1 1Obstetrics and Gynecology, Wake Forest University School of 
Medicine, Winston-Salem, NC, USA; 2Surgery and Hypertension Center, Wake 
Forest University School of Medicine, Winston-Salem, NC, USA.
We and others have shown that antenatal exposure to glucocorticoids (GC) is 
associated with hypertension and alterations in the expression of components 
of the renin angiotensin system (RAS) in brain and kidney in adult life. Also, 
antenatal exposure to GC is thought to alter the development of white adipose 
tissue (WAT). Adipose tissue-derived infl ammatory mediators and components 
of the RAS are thought to participate in the regulation of blood pressure in 
obese and diabetic humans. The aim of this study is to further characterize 
the alteration in adipose tissue associated with antenatal GC exposure and 
obesity.
METHODS: Pregnant sheep were treated with two IM doses of betamethasone 
(Beta, 0.17 mg/kg) or vehicle (V) 24-h apart at 80 days gestation and allowed 
to deliver at term. At 9 mo of age, female sheep were randomly allocated to be 
fed at either 100% of nutritional allowance (L) or ad libitum for three months 
(O). At one year of age perirenal adipose tissue was harvested. WAT protein 
and mRNA were extracted for determining expression levels of angiotensin 
converting enzyme (ACE) as well as ACE enzymatic activity. Plasma and 
WAT levels of TNFα were measured using ovine compatible ELISA.Data are 
expressed as Mean±SEM and were analyzed by ANOVA.
RESULTS: Beta sheep had a signifi cant elevation in plasma TNF. ACE activity 
was signifi cantly elevated in Beta when compared to V sheep († p<0.05 Fig2). 
Obesity was associated with a signifi cant increase in ACE activity in vehicle 
treated sheep (*p<0.05 Fig 2). However, diet-induced obesity did not increase 
ACE activity in GC-exposed sheep.

CONCLUSION: Our data show that prenatal exposure to a single course of 
GC at 0.55 gestation has long-term effects in adipose tissue expression and 
function of ACE. We also found an increase in infl amatory mediators (TNFα) 
in plasma of GC-exposed sheep. Further studies are required to establish if 
these abnormalities are causally associated. HL 68728 and HD 04784.

F-174
Do Plasma Endocannabinoid Levels in Women Presenting with Threatened 
Miscarriage Predict Outcome. Katerina N Bambang, Patricia M Lam, Justin 
C Konje. Cancer Studies and Molecular Medicine, University of Leciester, 
Leicester, United Kingdom.
Introduction: The endocannabinoid system composed of key ligands such 
as aracidonoylethanolamine (AEA) and oleylethanolamine (OEA) and 

the cannabinoid receptors (CB1, CB2), has been implicated as a critical 
component regulating early human pregnancy. A recent small pilot study 
suggested that the endocannabinoid, anandamide (AEA) may be a biomarker 
for predicting miscarriage. The aim of this study was to assess the value of 
the endocannabinoids AEA and OEA in predicting pregnancy loss in a larger 
cohort.
Methods: Plasma levels of AEA and OEA were measured in 340 healthy 
pregnant women (put number of miscarriages) between 6-12 weeks gestation 
presenting to the EPAU with threatened miscarriage using UPLC-MS/MS and 
related to pregnancy outcome which was defi ned as miscarriage or ongoing 
pregnancy (ie. pregnancy progressing beyond 24 weeks).
Results: The women recruited into the study were all of reproductive age with 
a mean age of 29.13 ±6.27 and a mean BMI of 25.57±5.18. They presented 
with a variety of symptoms the commonest of which were bleeding (41%) or 
pain (22%); a combination of bleeding and pain (20%). Some attended due 
to a previous history of miscarriage but were asymptomatic at presentation 
(17%). The miscarriage rate was 10.6%. Mean AEA levels in women with 
pain who miscarried (0.871±0.045nM) were signifi cantly higher than those 
with ongoing pregnancy (0.548±0.21nM) (p<0.05). The mean plasma AEA in 
women presenting with painless bleeding and ongoing pregnancies (0.594±0.22 
nM) was not different from that in those with bleeding who miscarried 
(0.562±0.23nM) (p>0.05). Similar results were obtained with OEA.
Table 1
Symptoms AEA( (nM)  OEA (nM)  
 Miscarriage Ongoing Miscarriage Ongoing
Bleeding 0.562±0.232 0.594±0.221 4.005±2.078 3.556±1.231
Bleed/pain 0.5326±0.139 0.6338±0.289 3.722±1.903 3.991±1.44
Pain 0.871±0.0453* 0.548±0.21 4.191±0.581 3.607±1.139
Asymptomatic 0.601±0.212 0.594±0.241 3.585±1.175 3.74±1.061
Conclusion: In this study of women with threatened miscarriage, plasma 
AEA levels in women presenting with pain are associated with subsequent 
miscarriage.If this is established as being clinically practical, plasma AEA levels 
may be a biomarker for pregnancies progressing beyond 24 weeks gestation.

F-175
Endometrial PGE2 and PGF2α Production Is Mainly the Result of PGH2 
Metabolism by Specifi c Prostaglandin Synthases during The Window 
of Implantation. Oscar Berlanga,1 Leslie Ramirez,1 Sebastian Martinez,1 
Alicia Quiñonero,1 Antonio Pellicer,1 Carlos Simon.1 1Fundacion Instituto 
Valenciano de Infertilidad, Instituto Universitario IVI, Valencia, Spain; 
2Fundacion Instituto Valenciano de Infertilidad, Instituto Universitario IVI, 
Valencia, Spain.
Background. Recent studies suggest that reduced prostaglandin (PG) synthesis 
in human endometrium is a major cause for repeated implantation failure in 
patients undergoing in vitro fertilisation (IVF) treatments. PGs are produced 
from a common prostaglandin precursor, PGH2, through the action of specifi c 
PG synthases, including cPGES and mPGES1 to yield PGE2, and AKR1C3 
to produce PGF2α. Alternatively, PGE2 and PGF2α can be converted to one 
another by the action of CBR1 and AKR1C1. Understanding the mechanisms 
involved in the production of PGE2 and PGF2α may shed light on the molecular 
events that lead to successful embryo implantation.
Objectives. To determine the molecular pathways of PGE2 and PGF2α 
production in receptive versus non-receptive human endometrium.
Methods. Endometrial biopsies from non-receptive (days 15-18, n=8) and 
receptive (days 19-23, n=8) endometrium were obtained from healthy, regularly 
cycling female patients with a normal BMI. Expression of individual PG 
synthases was assessed at the mRNA and protein level by qPCR and western 
blot, respectively.
Results. cPGES and mPGES1 mRNAs were expressed at similar levels in non-
receptive versus receptive endometrium. This result was mirrored at the protein 
level for cPGES, whereas mPGES1 was signifi cantly up-regulated during the 
receptive stage, indicative of a predominant role for this enzyme in the synthesis 
of PGE2 during the window of implantation. On the other hand, AKR1C3 
RNA levels were down-regulated 1.7-fold in receptive endometrium relative 
to non-receptive, although protein expression was similar in both situations. 
On the contrary, expression of CBR1 and AKR1C1 proteins, which mediate the 
inter-conversion between PGE2 and PGF2α, was almost completely abrogated 
during the receptive state, as assessed by western blot.
Conclusions. Our results suggest that synthesis of PGE2 and PGF2α in 
human endometrium during the window of implantation is mainly the result 
of enzymatic PGH2 metabolism rather than an enzyme-driven switch between 
both prostaglandins.
Acknowledgments. Funded by the GFI Initiative from Merck-Serono.
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F-176
Fallopian Tube Constitutively Expresses Integrin Receptivity Markers 
α1, α4, αv, β1 and β3 across the Menstrual Cycle but Exhibits Nuclear 
Translocation of the β3 Subunit during Ectopic Pregnancy. Jeremy K 
Brown, Hilary OD Critchley, Andrew W Horne. Centre for Reproductive 
Biology, The University of Edinburgh, United Kingdom.
Background: Understanding of ectopic implantation within Fallopian tube 
(FT) is limited. Changes in the expression pattern of integrins, α1β1, α4β1 
and αvβ3, are widely accepted as being necessary for successful embryo 
implantation in the human uterus and functional blockout of αvβ3 results in 
reduced intrauterine implantation in the mouse. Knowledge of temporal and 
spatial integrin expression in FT is limited to immunocytochemistry (ICC) 
data. We hypothesize that ectopic pregnancy (EP) is associated with aberrant 
integrin expression within the FT epithelium.
Methods: Timed FT biopsies were collected from non-pregnant, fertile 
women with regular menstrual cycles (n=12) and from women with EP (n=6). 
Expression and localization of integrin subunits, α1, α4, αv, β1, and β3, were 
determined using QRT-PCR, Western blot (WB) and ICC.
Results: No signifi cant differences in tubal integrin mRNA or protein expression 
were observed across the menstrual cycle in non-pregnant FT. EP was associated 
with increased transcription of β1 (p<0.01) and α4 (p<0.01) in FT. This was 
not refl ected by WB analysis of whole FT tissue, but ICC suggested that it was 
likely due to expression by infi ltrating infl ammatory cells rather than changes 
in FT epithelium expression. β3 transcript (non-signifi cant trend) and protein 
(p<0.05) were also increased in EP. This was associated with an infl ux of β3 
positive infl ammatory cells and translocation of β3 from the luminal surface 
to the nucleus of FT epithelial cells. The infi ltrating β3 positive cells were 
negative for the macrophage marker CD68 but were frequently juxtaposed 
with CD68 positive cells. There was no evidence of altered expression of α1 
and αv in EP.
Conclusions: Unlike the uterus, we observed no changes in the expression 
pattern of integrin subunits in FT across the cycle. This could explain why 
under normal circumstances the tubal epithelium is non-receptive to the 
embryo. However, we observed increased expression of α4, β1 and β3 subunits 
when ectopic implantation had occurred in the FT. We believe that this is 
due to infi ltrating infl ammatory cells rather than changes in expression in FT 
epithelium. In addition, β3 exhibits a striking redistribution from the luminal 
surface to the nucleus in EP suggesting involvement in apoptosis and/or loss 
of epithelial polarity during EP.

F-177
Novel Functions for Prostaglandin F Receptor in Endometrial Remodelling. 
Rob D Catalano, Martin R Wilson, Kurt J Sales, Pamela Brown, Henry N 
Jabbour. MRC Human Reproductive Sciences Unit, Queen’s Medical Research 
Institute, Edinburgh, Scotland, United Kingdom.
Introduction: Prostaglandin F2alpha (PGF) mediates its effect in target cells via 
a GPCR termed PTGFR. We have previously demonstrated peak expression 
of PTGFR in the human proliferative endometrium and elevated expression in 
endometrial cancer. PTGFR expression localises predominantly to the glandular 
epithelium as well as the stromal cells and vasculature. This study was designed 
to elucidate the function of PTGFR in the human endometrium.
Methods: A human endometrial epithelial cell line (Ishikawa) was stably 
transfected to express either: full length PTGFR cDNA (PTGFR cells), lentiviral 
constructs containing miRNA sequences to ablate PTGFR expression (miRNA 
cells) or control lentiviral cDNA construct (WT cells). AB1700 v.2 Applied 
Biosystems Human Genome Survey microarrays were used to identify global 
changes in transcription levels in PTGFR cells treated with 100 nM PGF. WT, 
PTGFR and miRNA cells were xenografted by subcutaneous injection into 
immunocompromised mice. Tumour architecture was analysed after 6 weeks 
of growth by immunohistochemistry with markers for myofi broblasts (alpha 
SMA), endothelial cells (CD31) and Masson’s Trichome stain to quantify 
collagen deposition.
Results and Discussion: Microarray analysis of PTGFR cells treated with PGF 
identifi ed over 700 differentially regulated genes. Functional grouping of the 
gene list into statistically signifi cant over-represented ontologies identifi ed 
development, wound healing and anatomical structure development ontologies 
to be the most signifi cantly represented. A mouse tumour xenograft growth 
model was used to assess the impact of PTGFR expression on tissue growth 
and remodelling. PTGFR expression was signifi cantly different between the 
tumours that had arisen from the 3-cell types (PTGFR>WT>miRNA; P<0.05). 
Stereological analysis of xenograft tumours demonstrated that with increased 
PTGFR expression blood vessel size decreased (P<0.01) whereas myofi broblast 
cell number and collagen deposition increased (P<0.01).

These results demonstrate a novel role for PTGFR signalling which include a 
signifi cant impact on tissue growth and remodelling by increasing myofi broblast 
recruitment and/or proliferation, collagen deposition and regulation of 
blood vessel architecture. These processes may have functional implication 
in endometrial remodelling following events such as menstruation and in 
endometrial pathologies including cancer.

F-178
Assessing the Involvement of Activated Uterine Natural Killer Cells in 
Women with Endometriosis and in a Baboon Model of Endometriosis. L 
Coyne,1 J Drury,1 R Gazvani,1 A Fazleabas,2 D Hapangama.1 1Dept of Obstetrics 
and Gynaecology, Liverpool Women’s Hospital, Liverpool, United Kingdom; 
2Dept of Obstetrics and Gynecology, Michigan State University, MI, USA.
Introduction 
Endometriosis is defi ned as the presence of functional endometrium outside the 
uterus. Impaired circulating natural killer (NK) cell mediated cytotoxicity may 
contribute to the pathogenesis of endometriosis. NK cell p30 related protein 
(NKp30) is thought to play a prominent role in NK cell activation.
Materials and Methods
In this pilot study endometrial biopsies were taken from 5 patients with 
surgically diagnosed endometriosis and 5 normal healthy fertile controls without 
endometriosis undergoing laparoscopic sterilisation during the mid-luteal phase 
of the menstrual cycle confi rmed by the last menstrual period and histology.
In addition to this, endometriosis was induced in 3 baboons. Endometrial 
samples were collected from the baboons pre-inoculation, 3 and 15 months 
after inoculation. CD56 and NKp30 expression were evaluated using 
immunohistochemistry. We assessed the percentage of CD56+ and NKp30+ 
cells in the endometrial stroma using computer assisted image analysis with 
colour deconvolution (Image J software).
Results
In the human samples there was no signifi cant difference in the numbers of 
CD56 and NKp30 positive cells between the 2 study groups (p=1.0 and p=0.31 
respectively). However the baboon samples showed an initial increase in CD56+ 
cell numbers at 3 months, followed by a subsequent fall back to pre-inoculation 
levels. NKp30+ numbers showed an initial fall at three months followed by a 
subsequent rise back up to pre-inoculation levels (p=0.059).

Baboon endometrium comparing CD56+ and NKp30 + cells at different stages 
pre and post inoculation.
Conclusion
Our human data supports available literature. The baboon model has suggested 
there may be an increase in CD56+ cells with initial induction of endometriosis 
with concurrent loss of NKp30+ cells suggesting reduced activation. We are 
currently progressing to a larger study with functional assessment of uNK cells 
to confi rm this conclusion.

F-179
Functional Characterization of KLF16 in Endometrial Cells Reveals 
a Novel Role in Regulating Estrogen Metabolism and Bioavailability. 
Gaurang Daftary,1 Ravi Gada,1 Gwen Lomberk,1 Navtej Buttar,1 Juan Iovanna,2 
Daniel Billadeau,1 Raul Urrutia.1 1Obstetrics & Gynecology & Lab of Chromatin 
Dynamics and Epigenetics, Mayo Clinic, Rochester, MN, USA; 2INSERM, 
Marseille, France.
Objective: The endometrium, a key sex steroid target tissue, does not synthesize 
estrogen. The difference between uptake and metabolism determines estrogen 
bioavailability in these cells. Recently the Sp1/KLF transcription factors have 
been implicated in sex-steroid signaling. Here we characterize the role of 
KLF16 in endometrial estrogen metabolism via histone deacetylase (HDAC) 
mediated chromatin remodeling.
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Methods: PCR and Immunofl uorescence were used to detect and localize 
KLF16 in Ishikawa cells. Random Oligonucleotide Binding (ROB) and 
Gel Shift Assays (EMSA) determined DNA binding. Cofactor interaction 
was evaluated by Coimmunoprecipitation (CoIP) and in vitro mutagenesis. 
Mutagenesis also suggested posttranslational regulation. The target gene was 
identifi ed by microarray and confi rmed by Chromatin Immunoprecipitation. 
Target gene regulation was evaluated by PCR, EMSA and Luciferase Assay. 
Mass Spectrophotometry determined estrogen metabolites for translational 
analysis.
Results: We have identifi ed and characterized a novel role of KLF16 in 
regulating endometrial estrogen bioavailability. Sin3a was deteced as a KLF16 
cofactor by CoIP; KLF16-Sin3a localized to nuclear euchromatin domains. 
This interaction was abrogated by a mutation in the KLF16 Sin3 binding 
domain. In EMSA, KLF16 bound a unique DNA-element identifi ed by ROB 
Assay. KLF16 transcriptional function was also regulated by nuclear-cytoplasm 
shuttling as well as posttranslationally by Src-kinase signaling, confi rmed 
using Src-inhibitors. KLF16 was a repressor in reporter assays; repression was 
reversed by mutations that either disrupt Sin3 binding or mimic KLF16Tyr10 
de-phosphorylation. We identifi ed an estrogen-metabolizing enzyme CYP1A1 
as a KLF16 endometrial target; KLF16 bound the CYP promoter, repressed 
CYP-reporter and mRNA as well as estrogen metabolizing capacity.
Conclusion: KLF16 is a novel key gene for endometrial cells where it regulates 
gene expression through Sin3/HDAC mediated chromatin remodeling on target 
promoters. In endometrial cells, KLF16 repressed CYP1A1, thereby altering 
metabolism of estrogens to 2-hydroxy estrogens. By regulating estrogen 
bioavailability, KLF16 could signifi cantly alter endometrial biology and 
potentially impact receptivity, endometriosis and cancer.

F-180
Claudine 3 and 5 in “Implantation Window” Endometrium from Women 
with Tubal Factor of Infertility. Tatiana A Demura, Evgeniya A Kogan, 
Zara G Aroyan, Veronika U Smolina, Elena A Kalinina. Anatomic Pathology, 
Research Centre of Obstetric, Gynecology and Perinatology, Moscow, Russian 
Federation.
Structural, functional and molecular changes of endometrium are the basis for 
the adequate response to embryo signals resulting in implantation. This implies 
remodeling of the inner uterine layer and of cell-cell contacts in particular. 
Claudines are known to be the main tight junction constituents, and they control 
lumen membrane change in the period of implantation. The goal of the study 
was to evaluate morphological and immunohistochemical characteristics of 
tight junction’s molecules claudines in the period of “implantation window” 
in women tubal factor of infertility.
Materials and Methods: the study was performed on endometrial samples 
obtained via Pipelle biopsy in the period of “implantation window” from 30 
women (25-37 yy) with tubal factor of infertility who were involved in IVF 
programs. They were devided into 2 groups according to the IVF outcome: did 
get pregnant and didn’t. Morohological and immunohistochemical analyzes 
were used with monoclonal antibodies to Claudine 3 and 5 (LabVision, Ready-
to-use). Results. Patients with negative IVF outcome showed inadequate 
morphological transformation in endometrium: secretory transformation 
occurred later than it should be according to the day of menstrual cycle and 
the number of mature pinopodes was signifi cantly lower (less than 20% in 
surface epithelium), than in the group with pregnancy after IVF (more than 
50%). Analyzes of tight junction’s pattern revealed claudines 3 and 5 to be 
low in the apical membrane in group with negative IVF outcome (less than 0,5 
score for claudines 3 and 5) and rather high in group with positive IVF outcome 
(claudin 3 – 4,5 score, claudine 5 – 3,5 score). Conclusion: Women with tubal 
factor of infertility with positive IVF outcome have “window of implantation” 
endometium, that is characterized by proper secretory transformation, high 
percentage of mature pinopodes in luminal epithelium and increased claudin 
expression in apical cell membrane. Negative IVF outcome may be predicted 
by later secretory transformation, low pinopodes and claudins expression. 
Obtained results suggest tight junctions to play a crucial role in implantation 
as the structural components of apical membrane which has to go through 
serious of events resulting in development of mature pinopodes and blockage of 
metabolite back diffusion from endometrium into the zone of implantation.

F-181
Human Endometrial CD98 Is Essential for Blastocyst Adhesion. Francisco 
Dominguez,1 Maria Yañez-Mo,3 Alicia Quiñonero,2 Sebastian Martinez,2 
Manuel Palacin,5 Ana Cervero,4 Antonio Pellicer,2 Francisco Sanchez-
Madrid,3 Carlos Simon.2 1Research, Embryomics, Bilbao, Spain; 2INCLIVA, 
Fundacion IVI. Instituto Universitario IVI, Valencia, Spain; 3Servicio 
de Inmunologia, Hospital La Princesa, Madrid, Spain; 4PGD, Instituto 
Valenciano de Infertilidad (IVI), Valencia, Spain; 5Research, Centro Nacional 
de Investigaciones Cardiovasculares (CNIC), Madrid, Spain.
Background: Understanding the molecular basis of embryonic implantation 
is of great clinical and biological relevance. Little is currently known about 
the adhesion receptors that determine endometrial receptivity for embryonic 
implantation in humans. Using two human endometrial cell lines characterized 
by low and high receptivity, we identifi ed the membrane receptor CD98 as a 
novel molecule associated with the receptive phenotype.
Objective: To determine the relevance and function of CD98 in the implantation 
process
Methods: First, we have addressed the CD98 expression throughout the 
menstrual cycle by IHC. We also assessed CD98 subcellular localization 
in monolayers of polarized primary endometrial epithelial cells (EEC) by 
Confocal microscopy. To assess whether CD98 was able to confer receptivity 
to endometrial epithelium, cells of the poorly adhesive HEC-1-A cell line 
were transiently transfected with GFP-CD98. Mouse hatching blastocysts 
were allowed to adhere onto HEC-1-A transfected monolayers and counted 
after 24h. To directly demonstrate the role of CD98 in determining human 
receptivity, we reduced CD98 membrane expression by lentiviral infection 
with CD98-specifi c shRNA in HEC-1-A.
Results: CD98 expression was restricted to the implantation window in 
human endometrial tissue and restricted to the apical surface, together with 
β3 integrin, included in tetraspanin-enriched microdomains of primary 
EEC, as demonstrated by the biochemical association between CD98 and 
tetraspanin CD9. CD98 expression was also induced in vitro by treatment 
of EEC with human chorionic gonadotropin, 17-β-estradiol, LIF or EGF. 
CD98 overexpression of HEC-1A cell line greatly enhanced mouse blastocyst 
adhesion, while their siRNA-mediated depletion reduced the blastocyst 
adhesion rate.
Conclusion: These results indicate that CD98, as a component of tetraspanin-
enriched microdomains, appears to be an important determinant of human 
endometrial receptivity during the implantation window.

F-182
Development and Characterization of a Novel Long-Term Human 
Endometrial Slice Culture System. Xiujun Fan,1 Akifumi Ootani,2 Sabita 
Dhal,1 Kim Chi Vo,3 Linda C Giudice,3 Maurice L Druzin,1 Calvin J Kuo,4 
Nihar R Nayak.1 1Obstetrics and Gynecology, Stanford University, Stanford, CA, 
USA; 2Internal Medicine, Saga Medical School, Saga, Japan; 3Obstetrics and 
Gynecology, University of California, San Francisco, CA, USA; 4Department of 
Medicine, Division of Hematology, Stanford University, Stanford, CA, USA.
Stromal-epithelial interactions are known to play a critical role in regulating 
endometrial functions. However, in vitro analysis of these complex processes 
in the human endometrium has been hampered by a lack of suitable culture 
systems. Over the years, several organ culture methods have been employed 
but with limited success in preserving the viability of endometrial tissues in 
cultures. We have developed a new robust method for a human endometrial slice 
culture system, incorporating an air-liquid interface into a 3D matrix scaffold of 
type I collagen gel, allowing sustained tissue viability over two weeks. About 
2 mm thick endometrial slices from hysterectomy specimens were embedded 
in 3D collagen gel using a double-dish culture system. The collagen gel was 
poured into a 30-mm inner dish with a hydrophilic polytetrafl uoroethylene 
membrane bottom to form an acellular layer. Then, tissue slices in collagen 
gel solution were placed on the acellular layer in the dish, and the inner dish 
was placed into a 60-mm outer dish containing 1.5 ml Ham’s F12 medium 
supplemented with 20% FCS and antibiotics, and the culture assembly was 
placed in the 5% CO2 incubator. In addition to tissue viability, we tested 
functional responses of cultured slices to 17-beta-estradiol (E2), progesterone 
(P4), and E2+P4 treatment, and the slices were examined after 2, 4, 6, 8 and 14 
days using immunohistochemistry for expression of Ki-67, estrogen receptor 
(ER) and progesterone receptor (PR). E2 induced upregulation of Ki-67, ER 
and PR in all endometrial compartments, which were markedly suppressed 
by both P4 and E2+P4 treatments. In addition, there were distinct changes 
in endometrial morphology after E2+P4 treatment, including subnuclear 
vacuolation and luminal secretions in glands and decidualization of stromal 
cells, typical characteristics of progestational endometrium in vivo. This long-
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term slice culture method provides a unique in-vivo-like microenvironment 
for studies of human endometrial functions and dysfunctions and will help to 
circumvent problems encountered with the use of isolated cell cultures and 
animal models.

F-183
Human Chorionic Gonadotropin Stimulates Interleukin-11 in Immortalized 
Human Endometrial Stromal Cells Using a PKA-Independent, MAP 
Kinase-Dependent Pathway. Adam Fechner, Donna Cole, Andrea Wojtczuk, 
Gerson Weiss, Laura Goldsmith. Obstetrics, Gynecology and Women’s Health, 
New Jersey Medical School-UMDNJ, Newark, NJ, USA.
Objective: The multifunctional cytokine interleukin 11 (IL-11) is produced by 
the endometrium and is critical for implantation in mice. Decreased production 
of IL-11 in the endometrium of infertile women has been observed. Numerous 
data show production of IL-11 by human endometrium; data regarding 
its physiological and/or biochemical regulation are few. Human chorionic 
gonadotropin (hCG) is produced by the endometrium and stimulates production 
of various mediators of decidualization and/or implantation. The signaling 
mechanisms utilized by hCG in modulating endometrial function differ from the 
classical CG receptor mediated downstream cAMP/PKA mediated responses. 
The current study tested the hypothesis that hCG stimulates IL-11 production 
in human endometrial stromal cells, and does so using a PKA-independent, 
MAP Kinase-dependent pathway.
Methods: To determine whether hCG regulates IL-11 expression, immortalized 
human endometrial stromal cells were serum-starved for 24 hours, followed by 
incubation in the absence or presence of increasing concentrations of hCG (1 IU/
ml, 10 IU/ml, 100 IU/ml, 1000 IU/ml) for 24 hours. To determine whether either 
Protein Kinase A or MAP Kinase serve as mediators, cells were incubated in the 
absence or presence of 1000 IU/ml hCG in combination with either a specifi c 
PKA inhibitor (Rp-cAMPS) or a specifi c MEK [MAP kinase kinase] inhibitor 
(U0126). Media IL-11 protein levels were measured by specifi c ELISA. Data 
were assessed using the Kruskal-Wallis and Mann-Whitney tests.
Results: Control untreated cells produced abundant amounts of IL-11 
(794±107pg/mL; mean ± SE, n=4 experiments). hCG induced a dose related, 
signifi cant increase in IL-11 above that of control untreated cells (p<0.0001). 
hCG maximally stimulated IL-11 levels at a dose of 1000 IU/ml (7.8 fold 
increased above those from control, untreated cells). Inhibition of PKA did 
not affect hCG-stimulated IL-11 levels. Mean media IL-11 levels from hCG 
stimulated cells incubated with the PKA inhibitor were 83.8% (p=0.24) of 
mean media levels from hCG stimulated cells. In contrast, inhibition of MEK 
signifi cantly decreased hCG-stimulated production of IL-11 to 23% of the 
levels produced by hCG stimulated cells (p = 0.005).
Conclusion: hCG stimulates endometrial IL-11 expression by a PKA-
independent, MAP kinase-dependent pathway.

F-184
Insulin Increases Endometrial Stromal Cell Expression of Genes that 
Enhance Estrogen and Inhibit Progesterone Action. Clare A Flannery,1 Daryl 
J Selen,2 Hugh S Taylor.2 1Endocrinology, Internal Medicine, Yale School of 
Medicine, New Haven, CT, USA; 2Reproductive-Endocrinology, Obstetrics & 
Gynecology, Yale School of Medicine, New Haven, CT, USA.
Women with the Polycystic Ovary Syndrome (PCOS) have higher rates of 
infertility and early pregnancy loss, in part due to impairment of endometrial 
function. Even after inducing ovulation these women have a lower than expected 
implantation rate and a higher abortion rate than women without evidence of 
PCOS. Insulin resistance and hyperinsulinemia are underlying pathologies of 
polycystic ovaries, and may also play a role in endometrial dysfunction. We 
studied the effect of insulin on the gene expression of key pathways required 
for decidualization. Primary endometrial cells from women with PCOS 
were cultured from biopsy material obtained in the proliferative phase. After 
culturing in charcoal-stripped serum media for 24 hours, cells were treated 
with 100nM insulin or vehicle for 24 hours. RNA was extracted, and gene 
expression profi les were analyzed by Affymetrix microarray. We found up 
regulation of genes controlling local synthesis of estrogens (AKR1C3, 2.52, 
p=0.03) and local degradation of progesterone (AKR1C1, 2.83, p=0.01). 
Down regulation of IGFBP-1 (-5.47, p=0.02) increases the bioavailability of 
IGF-1, which promotes cellular proliferation in association with estrogens. In 
addition, the gene for NCOA3, which enhances the transcriptional activation 
of ERα, was up regulated greater than 2-fold (2.28, p=0.007). Results were 
confi rmed by PCR in primary stromal cells, cultured in low glucose DMEM, 
from fi ve more women. These fi ndings suggest that insulin may lead to 
enhanced estrogen and diminished progesterone action, thereby inhibiting 

decidualization. Insulin not only affects the ovaries but also directly regulates 
endometrial gene expression, likely contributing to the infertility and pregnancy 
loss associated with PCOS.

F-185
Uterine Stromal Cell Deficiency of the Pentose Phosphate Pathway 
Compromises Decidualization, Leading to Pregnancy Failure. Antonina I 
Frolova, Kathleen O’Neill, Patricia Jimenez, Kelle H Moley. Obstetrics and 
Gynecology, Washington University, St. Louis, MO, USA.
Proper implantation of the embryo is critical for a successful pregnancy 
outcome. Endometrial stromal cells (ESCs) must undergo a hormone-driven 
differentiation to form decidual cells. Recent studies have demonstrated that 
a characteristic feature of decidualizing cells is increased glucose uptake, 
suggesting that glucose metabolism may play a role in this differentiation 
process.
The present study focuses on elucidating a functional role for glucose 
metabolism in ESCs during decidualization. We used ESC cultures, from the 
mouse and human. In addition, we confi rmed our in vitro fi ndings using an in 
vivo deciduoma mouse model. We show that inhibition of the pentose phosphate 
pathway (PPP) in primary human ESCs with 5µM 6-aminonicotinamide, 
100µM dehydroepiandrosterone (DHEA), or by shRNA-mediated knockdown 
of G6PD led to a signifi cant decrease in decidual marker Prl expression on 
day 9 of treatment with 1µM Medroxyprogesterone and 0.5mM cAMP in 
vitro (fold change of 0.24 +/- 0.11, 0.56 +/- 0.09, 0.38 +/- 0.11 respectively vs 
1 in control decidualized ESCs; p-values < 0.005 in all treatments vs control 
decidualized). We found that this inhibition is due to a depletion of nucleosides 
(NS) and deoxynucleosides (dNS), resulting from the inhibition of ribose-5-
phosphate formation via the PPP, and decidualization can be restored in the 
presence of 400µM exogenous NS/dNS (Prl mRNA expression fold change 
1.0 +/- 0.0 in control, 0.26 +/- 0.02 in 100µM DHEA, 0.84 +/-0.05 in 100µM 
DHEA+400µM NS/dNS, p-value < 0. 005 vs DHEA treated). Additionally we 
show that DHEA administration inhibits the decidual reaction in mice in vivo. 
Lastly, we found that DHEA inhibits the proliferation of ESCs.
In conclusion, this study shows that the PPP is a required metabolic pathway 
in the process of ESC decidualization and that its inhibition can lead to 
aberrant ESC differentiation and subsequent pregnancy failure. Additionally, 
we show that an abundance of the endogenous hormone, DHEA, not only 
prevents differentiation of the stromal compartment during the secretory 
phase of the menstrual cycle, but also inhibits the expansion of the stroma 
during the proliferative phase. Taken together, these findings provide a 
possible mechanism for the predisposition to pregnancy loss in women with 
Polycystic Ovary Syndrome and elevated DHEA levels, despite correction of 
their anovulation.

F-186
Stromal Decidualization in Women Results in Local Estrogen Biosynthesis. 
Douglas A Gibson,1 Frances Collins,1 Hilary OD Critchley,2 Philippa TK 
Saunders.1 1MRC Human Reproductive Sciences Unit, The University of 
Edinburgh Centre for Reproductive Biology, Edinburgh, United Kingdom; 
2Division of Reproductive and Developmental Sciences, The University of 
Edinburgh Centre for Reproductive Biology, Edinburgh, United Kingdom.
Background: Decidualization, the process of endometrial remodeling in 
preparation for implantation, is characterized by differentiation of endometrial 
stromal cells (ESC) associated with changes in cell morphology, increased 
secretion of prolactin and IGF-binding protein (IGFBP). Ovarian progesterone 
plays a key role in regulating decidualization however data from a recent study 
in mice suggests that de novo biosynthesis of estrogen may also be important. 
In the present study we have used ESC to investigate whether estrogen 
biosynthesis is also a feature of decidualization in women.
Methods: Primary human ESC were isolated from biopsies (n=8), collected 
from women during the proliferative phase of the cycle using a method 
approved by the local institutional ethics committee. SHT290 cells are TERT-
immortalized human stromal cells (gift from Tom Klonisch, Manitoba). 
Decidualization was induced by incubating cells with progesterone (1µM) and 
cAMP (0.1 mg/ml) in serum-depleted phenol red-free medium (DM) for up to 
8 days. Expression of steroid metabolizing enzymes was assessed by Taqman 
qRTPCR, steroid metabolism was assessed using thin layer chromatography 
(TLC); decidualization was monitored by measuring IGFBP by ELISA. Steroids 
were measured by ELISA.
Results: Incubation of stromal cells in DM resulted in time dependent changes 
in expression of enzymes including CYP19A (aromatase), 17β (hydroxysteroid 
dehydrogenase)-HSD2, steroid sulfatase (STS) and 5α reductase. Notably, there 
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was a rapid up-regulation in expression of steroidogenic acute regulatory protein 
(StAR) mRNA (days 2, 4) which was then down-regulated at 8 days. Incubation 
of cells in DM resulted in a time dependent increase in the biosynthesis of 
estradiol that was maximal at 8 days. Comparison of steroid metabolism by 
TLC revealed that decidualized ESC had a reduced capacity to metabolize 
estradiol and testosterone compared to undecidualized ESC.
Discussion: Decidualization of human ESC is associated with changes in 
patterns of expression of steroidogenic genes resulting in an altered local 
micro-environment characterized by biosynthesis of estrogen and dynamic 
changes in steroid metabolism which may infl uence immune cell recruitment 
during the window of implantation.

F-187
Follstatin Splice Variants Are Regulated by Progesterone in the Mouse 
Uterus. Wendy R Winnall,1 Kiranjeet Dhaliwal,1,2 Rebecca G Craythorn,1,2 
Mark P Hedger,1 Peter AW Rogers,1,2 David M de Kretser,1 Jane E Girling.1,2 
1Monash Institute of Medical Research, Monash University, Melbourne, 
Victoria, Australia; 2Obstetrics & Gynaecology, Monash University, Melbourne, 
Victoria, Australia.
Follistatin, which acts predominantly by binding activin A and neutralising its 
activity, has key roles in female reproduction. There are 2 splice variants: FS288 
and FS315. FS288 binds spontaneously to heparan sulphate and is largely bound 
to cell surface proteoglycans. FS315 is the predominant circulating form and can 
only bind to heparan sulphate after binding activin-A. The aim of this study is to 
investigate regulation of follistatin splice variants by estrogen and progesterone 
in the female reproductive tract. To achieve this, we quantifi ed FS288 and 
FS315 mRNA expression in mouse ovarian and uterine tissues through the 
estrous cycle and in response to superovulation (PMSG 5IU; hCG 5IU). We 
also quantifi ed expression in uterine tissues during early pregnancy (days 1-4, 
pre-implantation) and in response to exogenous estradiol-17β (E2,100ng, sc 
injection, dissection after 24h) and progesterone (P, 1mg/day x 3 sc injections, 
dissection 24h after last injection) in ovariectomised mice. Gene expression was 
analysed using quantitative RT-PCR. Primers amplifying a product from exon 
5 to 6a (unique to FS288) or from exon 5 to 6b (unique to FS315) were used 
to discriminate splice variants. There were no signifi cant changes in ovarian 
or uterine FS288 or FS315 mRNA expression through the estrous cycle or 
in response to superovulation, but expression was consistently higher in the 
ovary than the uterus. In early pregnancy, uterine expression of both FS288 and 
FS315 increased signifi cantly (∼35-fold and 100-fold, respectively) on days 
3-4 relative to days 1-2, corresponding with increasing circulating P levels that 
occur at day 3. A signifi cant increase in FS288 and FS315 mRNA expression 
(both ∼35-fold) was also observed in ovariectomised mice in response to P, but 
there was no increase in response to E2. However, expression of FS315 mRNA 
increased more rapidly than FS288 in early pregnancy, indicating that there 
can be differential regulation of the 2 isoforms. We conclude that P regulates 
FS288 and FS315 mRNA expression during early pregnancy in mouse uterus. 
Studies on protein expression have been delayed by a lack of antibodies that 
can reliably differentiate between FS288 and FS315 in mouse tissues.

F-188
The Impact of ERβ Dependent Signaling on Vascular Function in the 
Human Endometrium. Erin Greaves, Frances Collins, Hilary Critchley, 
Philippa Saunders. Centre for Reproductive Biology, University of Edinburgh, 
Edinburgh, United Kingdom.
Introduction The human endometrium is a sex steroid target tissue that 
undergoes cyclical remodeling in response to estrogen and progesterone. 
Angiogenesis occurs during the proliferative phase of the menstrual cycle 
resulting in vascular bed replenishment following menses. The function of 
the microvasculature is organ specifi c therefore we used an endothelial cell 
line derived from uterine tissue as our model system. The impact of estrogens 
on endometrial function is mediated by estrogen receptors alpha (ERα) and 
beta (ERβ). Our previous immunohistochemical studies revealed that human 
endometrial endothelial cells are ERβ+/ERα-. We hypothesize that ERβ 
signaling modulates gene expression and function within uterine endothelial 
cells.
Methods We used a range of molecular and functional techniques to investigate 
the impact of E2 and ERβ agonists (10-8 M) on TERT-immortalized human 
endometrial endothelial cells (HEEC; kind gift from Graciela Krikun, Yale). 
To screen for genes associated with angiogenesis cDNAs prepared from 
HEEC treated with the ERβ agonist DPN were compared to a vehicle control 
using Taqman array cards (TAC). Results were evaluated statistically where 
appropriate.

Results HEEC expressed mRNAs encoding full-length ERβ (ERβ1) and two 
splice variant isoforms (ERβ2, ERβ5), ERα was not detected. Incubation of 
cells with E2 or ERβ agonists did not induce expression of a 3xERE-reporter 
construct. In contrast, when cells expressing YFP-ERβ1 were analysed using 
FRAP (fl uorescence recovery after photo-bleaching) the same ligands altered 
activity of the receptor resulting in reduced intra-nuclear mobility. Incubation 
of HEEC with ERβ agonists had a negative impact on formation of vascular 
networks in an angiogenesis assay but stimulated cell proliferation. TAC 
analysis revealed an ERβ-dependent impact on expression of factors regulating 
angiogenesis; associated with a down-regulation in pro-angiogenic growth 
factors and an up-regulation in inhibitors of angiogenesis.
Conclusions The impact of estrogens on HEEC is ERβ-mediated. Changes in 
cell function include reduced expression of pro-angiogenic genes and reduced 
network formation in vitro. Future work will include studies on ERβ binding to 
non-classical sites within ERβ regulated genes. This work is part of ongoing 
studies into the use of selective estrogen receptor modulators (SERMs) for 
treatment of endometrial pathologies including endometriosis.

F-189
Knock-Down of Syndecan-1 Results in a Modifi ed Angiogenic Profi le of 
Decidualized Endometrial Stromal Cells. Dunja M Baston-Büst,1 Martin 
Götte,2 Daniel Fehr,1 Andrea Schanz,1 Wolfgang Janni,1 Jan-Steffen Krüssel,1 
Alexandra P Hess.1 1Department of OB/GYN and REI, University Düsseldorf, 
Medical Faculty, Düsseldorf, Germany; 2Department of OB/GYN and REI, 
University Münster, Medical Faculty, Münster, Germany.
Introduction
Proper decidualization as well as a synchronized embryo-maternal dialogue 
during the embryos’ transit towards the uterus initiating angiogenesis as well 
as further modifi cations of the endometrium are essential prerequisites for 
a successful pregnancy. Important mediators of this early embryo-maternal 
dialogue are chemokines, for example chemokine ligand 1 (CXCL1). Next to 
their chemotactic abilities, these chemokines bearing an ELR-motif function 
as angiogenic factors. As heparansulfate binding syndecans are known to 
act as chemokine co-receptors intensifying and regulating the binding of the 
chemokine to its receptor, we hypothesize that knock-down of syndecan-1 
(Sdc-1), a syndecan that is regulated during the female menstrual cycle, might 
infl uence decidualization and implantation processes by changing expression 
patterns of growth factors and angiogenic factors of human endometrial 
stromal cells.
Material & methods
Culture of the immortalized human endometrial stromal cell line St-T1 (Brosens 
et al., 1996), transfection of the vector pcDNA6/TR coding the tetracycline 
repressor, cloning and transfection of three different short hairpin RNAs for 
Sdc-1, induction of the Sdc-1 knock-down via tetracycline, decidualization of 
transfected cells with cyclo-AMP and progesterone, dot blot analysis of cell 
culture supernatant for angiogenic factors.
Conclusions
The new cell line was called knock-down of Sdc-1 (KdS1). Regarding the 
secretion of angiogenic factors, decidualized KdS1 (dKdS1) compared with 
decidualized St-T1 contained signifi cantly more pentraxin 3 (PTX3) and 
hepatocyte growth factor (HGF) whereas secretion of the tissue inhibitor 
of metalloproteinases 1 (TIMP1) and thrombospondin 1 (TSP1) was 
diminished.
A synchronized pattern of angiogenic factors, growth factors and their 
inhibitors is a critical precondition supporting not only angiogenesis but also re-
organization of the endometrium, decidualization and subsequent implantation. 
Sdc-1 seems to play an important role as a co-receptor and storage factor for 
many angiogenic factors during decidualization supporting proper angiogenesis 
in vitro and therewith facilitating embryo implantation into the decidua.

F-190
Chemoattractant Effects of Different Conditioned Media from 
Endometrial Epithelial Primary Culture in the Presence and the Absence 
of Glycodelin-A on Human Trophoblast Cell Line JEG-3. Juan M Moreno-
Moya,1 Sebastián Martínez-Escribano,1 Carlos Simón,1 José A Horcajadas.1,2 
1Molecular Biology, Fundación IVI (FIVI)-Instituto Universitario IVI (IUIVI)-
University of Valencia, Valencia, Spain; 2Igenomix, Igenomix S.A.
Background: “glycodelin-A” (GdA) is the major protein secreted in the 
human endometrium during the window of implantation. it has an important 
role in the maternal-fetal interface to protect the semi-allograph fetus from 
maternal immune response but its role in early embryonic implantation is 
still unknown.
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Objective: To determine whether GdA induces the expression of molecules 
with chemotactic effects in the human endometrial epithelial cells.
Methods: 5 different endometrial epithelial media (EEM) were used: 1: EEM 
conditioned for 24 hours; 2: EEM with 10% FBS conditioned for 24 hours 
(+ control); 3: EEM with 1 µg/mL of GdA conditioned for 24 hours; 4: EEM 
conditioned during 24 hours and then GdA was added at a concentration 
of 1µg/ml; and 5: non-conditioned EEM (- control). Parallely, JEG-3 was 
cultured for 24 hours in its own serum-free medium prior the assay. For the 
chemoattractant study, a “QCM 24-Well Colorimetric Cell Migration Assay” 
was performed during 6 hours for cell migration. Each condition was carried 
out in triplicate.
Results: The results showed that the presence of GdA in the medium decreases 
signifi cantly the trophoblast migration and there is no difference in relative 
migration between conditioned mediums with GdA for 24 hours or with GdA 
added just in time of the migration assay. It seems that EEM without GdA is 
better than EEM alone. Finally, the presence of FBS in EEM media increased 
migration as previously described.
Conclusion: the presence of GdA in conditioned EEM seems to infl uence 
trophoblast cell migration in in vitro culture. It is unknown whether GdA inhibits 
trophoblast cell migration directly or it is an effect on the molecules induced in 
the epithelial cells by GdA. These results agree with our hypothesis that GdA 
could be involved in the signaling for the embryo to implant.

F-191
Tubal Ectopic Pregnancy as a Model To Identify Endometrial Genes 
and Signaling Pathways Important in Decidualization and Regulated 
by Local Trophoblast. AW Horne,1 S Burgess,2 JLV Shaw,1 SE McDonald,1 
HOD Critchley,1 C Duncan.1 1Centre for Reproductive Biology, University of 
Edinburgh, United Kingdom; 2Moredun Research Institute, Pentlands Science 
Park, United Kingdom.
Introduction: The endometrial response in early pregnancy is of major 
importance but is not yet fully understood. One key element of the response 
is decidualization and another is a functional change induced by local signals 
from the implanting trophoblast. We hypothesized that endometrium from 
tubal ectopic pregnancy (EP) could be interrogated to identify: a) novel genes 
and pathways involved in decidualization and b) novel endometrial genes or 
pathways directly regulated by local trophoblast.
Methods: Gestation matched endometrial biopsies (mean 58 SD 7) were 
collected from women with EP (n=11) and intrauterine pregnancies (IUP) 
(n=13) undergoing surgery. The biopsies were (a) fl ash frozen, and (b) fi xed 
for H&E staining. To investigate decidualization, we compared the samples 
from EP that were decidualized (n=6) with those that were non-decidualized 
(n=5). To investigate effect of local trophoblast, we compared decidualized 
EP (n=6) with decidualization-matched IUP (n=6). We conducted a gene array 
using an Affymetrix platform to identify differentially expressed genes within 
the groups and further analyzed the data using Ingenuity Pathway Analysis. 
Q-RT-PCR was used to confi rm differences in gene expression.
Results: Endometrial biopsies were classifi ed by degree of histological 
endometrial change and expression of known biomarkers of decidualization 
PRL and IGFBP1. There were no differences in decidualization-matched 
samples but a marked reduction (P<0.001) in non-decidualized samples. 
With regard to genes that were changed at least 20-fold on the gene array, 
decidualization was associated with an increase in SCARA5 (181-fold), DKK1 
(71-fold), PRL (47-fold) and PROK1 (32-fold), and a decrease in MMP-7 (35-
fold), SFRP4 (21-fold) and SLC47A1 (20-fold). The top canonical pathways 
were Natural Killer Cell and Wnt/β-Catenin signaling. With regard to genes that 
changed over 6-fold, local trophoblast was associated with an increase in CSH1 
(8-fold), CSH2 (7-fold) and CPA3 (6-fold) and a reduction in CRISP3 (8-fold) 

and PSPH (6-fold). The top canonical pathway was Antigen Presentation.
Conclusion: The study of endometrium from EP can give novel insights into 
genes involved in decidualization and those endometrial genes infl uenced by 
factors from neighbouring trophoblast cells.

F-192
Subchorionic Hemorrhage (SCH) May Indicate Spontaneous Reduction 
of Multi-Embryonic Pregnancy. Patricia T Jimenez, Amber R Cooper, Emily 
S Jungheim. Obstetrics and Gynecology, Washington University in St. Louis, 
St. Louis, MO, USA.
Objective: SCH identifi ed in the 2nd and 3rd trimester is associated with poor 
pregnancy outcomes. Traditionally thought to be due to abnormal separation and 
hemorrhage at the uterine-placental interface, SCH may instead represent early 
spontaneous reduction of a multi-embryonic pregnancy—possibly identifi able 
on fi rst trimester ultrasound (u/s). To investigate this possibility, we compared 
serum hCG levels in women with and without SCH on 1st trimester u/s with 
singleton gestations resulting from multiple embryo transfer (ET).
Materials and Methods: Qualifying patients from 1/2007-6/2010 were matched 
for maternal age, number and stage of ET, and day of hCG measurement. 
Student t-test was performed. P<0.05 was considered signifi cant.
Results: Twenty-two women met study criteria. BMI did not differ between 
groups. There was a trend for higher initial hCG levels in women with SCH 
compared to women without (459.6 vs 269.3 mIU/ml respectively, p=0.08). The 
fold change in initial and repeat hcg level one week later was lower in those 
with SCH compared to those without (13.54 vs 17.76), suggesting possible 
early reduction to one gestation in women with SCH. Pregnancy outcome data 
is pending as 11 women have ongoing pregnancies.
Conclusions: Our data suggest SCH may represent spontaneous reduction 
of a multi-embryonic pregnancy and initial hCG levels may be higher than 
expected for a singleton pregnancy after IVF. These fi ndings may correlate with 
untoward outcomes seen with additional implantation sites early in pregnancy 
and warrant further investigation with larger data sets.

F-193
Aberrant HOXA10 Methylation in Patients with Uterine Myomas, 
Endometriosis or Uterine Septum: A Possible Contribution to Poor 
Reproductive Outcomes. Jennifer L Kulp, Hugh S Taylor. Division of 
Reproductive Endocrinology and Infertility, Yale School of Medicine, New 
Haven, CT, USA.
Objective: Expression of suffi cient HOXA10 mRNA is known to be essential 
to endometrial receptivity and embryo implantation. Aberrant methylation 
is known to decrease expression of HOXA10. Methylation of this gene 
may be associated with the decreased fertility, implantation defects and/
or reproductive wastage seen in certain disease states that affect the female 
reproductive tract.
Materials and Methods: We collected endometrial samples from 58 women 
with submucosal uterine myomas(n=10), intramural uterine myomas (n=4), 
endometriosis (n=13), history of endometriosis (n=4), uterine septum 
(n=6), asherman’s syndrome (n=7), hydrosalpinx (n=3) or uterine polyps 
(n=11), undergoing hysteroscopic surgery and from two controls undergoing 
hysterectomy. Quantitative DNA methylation analysis was performed on the 
collected tissue, using EpiTyper technology, in 3 CpG rich fragments in 2 
regions of the HOXA10 gene (total 36 distinct CpG pairs), to detect differences 
in methylation patterns. T-test was used to compare mean percent methylation 
at each of CpG sites in the HOXA10 gene.
Results: Within one of the three fragments analyzed the mean methylation 
at one CpG site was signifi cantly increased between subjects with a uterine 
septum and controls: fragment 3 (23 vs. 9 %; p=0.0196) and also at one site 
within fragment 1 in patients with intramural myomas (21 vs 14 %, p= 0.0430). 
Patients with a history of endometriosis had increased methylation at one site 
within fragment 2 (21% versus 9%, p=0.0064). Patients with submucosal 
myomas had two CpG sites with increased methylation: one within fragment 2 
(21% vs 9%, p=0.0269) and one within in fragment 3 (21% vs. 9%, p=0.0471). 
All other disease states did not show increased HOXA10 CpG methylation 
compared to controls.
Conclusions: CpG methylation typically results in decreased gene expression. 
Aberrant methylation of CpG sites within the HOXA10 gene may contribute 
to the reproductive dysfunction seen in patients with uterine myomas, 
endometriosis or uterine septum. Increased methylation in the endometrium of 
women with submucus myomas compared to those with intramural myomas 
also suggests that methylation correlates with previous reports of decreased 
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HOXA10 gene expression in disease proximal to the uterine cavity. Promoter 
methylation may be a common mechanism by which multiple pathologic 
processes affect endometrial receptivity.

F-194
The Effect of DNA Methylation Inhibitor 5-Aza-2’-Deoxycytidine on 
Human Endometrial Stromal Cells. Philip C Logan,1 Anna P Ponnampalam,1 
Peter E Lobie,1,2 Murray D Mitchell.1,3 1Liggins Institute, University of 
Auckland, Auckland, New Zealand; 2Cancer Science Institute, National 
University of Singapore, Singapore; 3UQ Centre for Clinical Research, 
University of Queensland, Brisbane, Queensland, Australia.
Decidualization, the differentiation of endometrial stromal cells is a crucial 
step for successful implantation of an embryo, development of the placenta 
and completion of pregnancy to term. Epigenetic mechanisms are thought to 
be strongly involved in the regulation of processes controlling implantation, 
placentation, organ formation and fetal growth. Recent studies suggest that 
decreased DNA methylation facilitates a receptive endometrium.
Objective To compare the transcriptional profile changes induced by 
the inhibitor of DNA methylation, 5-Aza-2’-deoxycytidine (AZA) to the 
transcriptional changes during decidualization.
Methods DNA methylation was inhibited in a human endometrial stromal 
cell-line (HESC) with 15µM AZA. A microarray was conducted of a three-way 
experiment between AZA-treated and MPA-mix-treated HESC (estradiol-
17β/MPA/db-cAMP) and untreated control. The gene expression of selected 
genes from the microarray and decidualization markers were analysed using 
real-time qPCR.
Results The fi broblast-like stromal cells were transformed into decidual-
like morphology after 9 days in all treatment groups. Expressions of both 
prolactin and IGFBP-1, the established decidualization marker genes, were 
minimally up-regulated by AZA after 10 days of treatment. In the microarray, 
we detected more than 1000 common genes that had a signifi cant difference 
of expression compared with controls. AZA-treated cells in the microarray 
signifi cantly expressed 76 genes in common with the MPA-mix treated cells, 
and AZA treatment also differentially regulated 148 genes independently 
from that of MPA-mix treatment. MPA-mix regulated at least 38 genes in the 
cell adhesion, extracellular matrix remodelling and RhoGTPase cytoskeletal 
reorganisation pathway, of which AZA regulated 19 genes in common and 15 
other RhoGTPase pathway genes. The AZA treatment signifi cantly up-regulated 
the gene expression of the intermediate fi laments of desmin, and keratins 8 /19 
in the real-time qPCR, and signifi cantly increased the vimentin protein levels, 
compared to the untreated control.
Conclusion AZA induced some decidualization-like responses of endometrial 
stromal cells independently of progestins or cAMP, possibly by the cytoskeletal 
reorganisation path of the RhoGTPase family.

F-195
Functional Genomics Differences between Adhesive and Non-Adhesive 
Endometrial Epithelial Cell Lines. Jose A Martínez-Conejero,1,2 Francisco 
Dominguez,2 Carlos Simón,2 Jose A Horcajadas.1,2 1iGenomix, iGenomix, Spain; 
2Fundacion IVI, Instituto Universitario IVI.
Objective: Different in vitro culture models are performed to study the human 
endometrial receptivity. These systems use different endometrial cell lines to 
compare the capacity of the embryos to adhere to the monolayer. In these in 
vitro models one of the most used cell lines is RL95-2 that serves as an model 
for receptive epithelium due to its high adhesiveness for mouse embryos. In 
the other hand, HEC-1-A cell line, which displays poor adhesive properties for 
mouse embryo, is used as a less adhesive model. Our objective is to identify 
differences at gene expression level between both cell lines.
Materials and Methods: Cell lines were grown in plastic fl asks in 5% CO2 
in air at 37°C. HEC-1-A cells were seeded in McCoys 5A medium plus 10% 
fetal bovine serum (FBS), and RL95-2 cells in a 1:1 mixture of Dulbeccos 
modifi ed Eagles medium (DMEM) and F-12K nutrient medium plus 10% FBS. 
RL95-2 cells (3 × 105) and HEC-1-A cells (2 × 105) were seeded in 24-well 
culture plaques for 7 days, and the growth medium was renewed every 2–3 
days. Then the RNA was isolated, labelled and hybridizated onto CodeLink 
microarrays.
Both cell lines were analyzed by using gene expression microarray from 
CodeLink. RNA was isolated using Trizol method following the manufacture 
instructions. RNAm was translated into cDNA, labeled and hybridized onto 
the Codelink Whole Human Genome Microarray containing more than 50,000 
gene targets. Images were obtained by means of an Axon 4100A scanner and 
the data were extracted by GenePix Pro 6.0 software (Axon Instruments, Foster 

City, CA, USA). Gene expression data were analyzed to detect differentially 
expressed genes with a Fold Change over 2. It was considered statistically 
different with a p-value < 0.05. Genes were analyzed in order to know the 
gene ontology.
Results: Differentially expressed genes were loaded in the gene ontology. 
Among the biological processes differently regulated in both cell lines. The 
biological precesses over-represented in RL95-2 cells were related to cell 
communication, morphogenesis and system development. And the genes are 
principally localiced in the membrane.
Conclusions: We confi rm the differences between both cell lines and the gene 
expression signature show relevance in cell communication, may be related 
to the implantation process.

F-196
cAMP-Dependent Prostaglandin E2 Production in Human Endometrial 
Epithelial Cells Is Mediated by a Mitogen-Activated Protein Kinase 
Signaling Pathway. Sara S Morelli, Andrea S Wojtczuk, Donna Cole, Gerson 
Weiss, Laura T Goldsmith. Obstetrics, Gynecology and Women’s Health, New 
Jersey Medical School - UMDNJ, Newark, NJ, USA.
Objective:
Prostaglandin E2 (PGE2) is an abundant product of human endometrial 
epithelial cells and plays a crucial role in human endometrial decidualization 
and implantation. However, there is a paucity of data describing regulation of 
PGE2 expression in human endometrial epithelial cells. We have previously 
determined that PGE2 expression in human endometrial epithelial cells is 
stimulated by increased intracellular cAMP, and that cAMP-dependent PGE2 
expression is only partially mediated by Protein Kinase A (PKA) and is not 
mediated by EPAC (exchange protein activated by cAMP). In certain cell types, 
under specifi c stimuli, the Ras-MEK-MAP kinase signaling pathway functions 
in a cAMP-dependent, PKA-independent manner. The objective of the current 
studies was to determine whether cAMP-dependent PGE2 expression is also 
mediated by Mitogen-Activated Protein Kinase (MAPK).
Methods:
To determine if cAMP-stimulated endometrial PGE2 production is MAPK-
dependent, HES (human endometrial epithelial) cells were serum-starved for 
24 hours, followed by incubation in medium containing 0.5 mM 8-bromo-
cAMP in the absence or presence of a specifi c MEK (MAP-kinase-kinase) 
inhibitor (UO126, 10 µM). Conditioned media were collected after 24h and 
PGE2 was assessed by specifi c enzyme immunoassay. Data were analyzed 
using Mann-Whitney tests.
Results:
Control untreated HES cells produced abundant quantities of PGE2 (1341±115 
pg/mL PGE2; mean ± SE, n=3 experiments, each conducted in at least 
triplicate). Incubation with 0.5 mM 8-bromo-cAMP induced a signifi cant 
increase in PGE2 above that of control untreated cells (2.3±0.2-fold increase, 
p=0.0006). Incubation of HES cells in the presence of 0.5 mM 8-bromo-cAMP 
and the MEK inhibitor (UO126) signifi cantly decreased cAMP-stimulated 
production of PGE2 to 30.8±5% of levels produced by cAMP-stimulated cells 
(p=0.0002).
Conclusion:
PGE2 expression in human endometrial epithelial cells is regulated by multiple 
cAMP-dependent signaling pathways. In addition to the cAMP-PKA-dependent 
pathway demonstrated previously by our laboratory to be involved, cAMP-
stimulated PGE2 expression appears to also be mediated by MAP kinase.

F-197
Differential Expression of RANTES and MMP9 in Endometrium from 
an Established Rat Model of Endometriosis: A Link to Endometriosis-
Related Subfertility. Henda Nabli,1 Fritz Wieser,2 Robert N Taylor,2 Kathy 
L Sharpe-Timms.1 1Ob, Gyn and Women’s Health, University of Missouri, 
Columbia, MO, USA; 2Department of Gynecology and Obstetrics, Emory 
University, Atlanta, GA, USA.
Background: Endometrial anomalies in endometriosis have been reported in 
women with endometriosis. We hypothesized that this aberrant endometrial 
gene expression is associated with subfertility in endometriosis.
Objective: The goal of this study was to examine global differential endometrial 
gene expression in a well-established rat model of endometriosis to provide 
insights into possible mechanisms of subfertility.
Methods: Post-ovulatory stage eutopic endometrium was collected from rats 
with surgically-induced endometriosis (Endo) and from surgical controls 
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(Sham). Endometrial gene expression in was assessed using an Endothelial 
Cell Biology (ECB) pathway specifi c gene array and confi rmed by Q-PCR. 
Protein localization was confi rmed by immunohistochemistry.
Results: The ECB array detected 7/84 genes which were differentially 
expressed in Endo endometrium compared to Sham. Two genes with the largest 
fold changes and with prior associations with endometriosis were selected for 
further study. Regulated upon Activation, Normal T-cell Expressed and Secreted 
(RANTES; 3.56- fold, p= 0.006) and matrix metalloproteinase 9 (MMP9; 
3.14- fold, p= 0.003) mRNA levels were higher in Endo rat uteri. Results were 
confi rmed by Q-PCR: RANTES (3.63- fold, p=0.044) and MMP9 (3.86- fold, 
p=0.030). RANTES protein, but not MMP9 protein, localized in endometrial 
luminal (5.2-fold, p=0.060) and glandular (3.99, p=0.089) epithelial cells in 
Endo compared to Sham rats. Yet the overall distribution of MMP9 protein 
throughout the uterus was greater in Endo rats.
Conclusion: Elevated levels of endometrial RANTES and MMP9 may 
trigger infl ammation and/or alter ECM remodeling, trophoblast invasion 
and angiogenesis in the endometrium and be part of the mechanism causing 
implantation anomalies and pregnancy loss, like those we have previously 
reported in Endo but not Sham rats. Our results are consistent with reports 
of elevated RANTES and MMP9 in the endometrium from women with 
endometriosis, further validating the utility of this rat model for investigating 
the mechanisms of subfertility in endometriosis.
Supported by NIH HD057445 to KLT.

F-198
Gene Profi ling Approach To Identify Human Endometrial Epithelial 
Stem/Progenitor Cells. Hong Nguyen,1 Carl Sprung,2 Neil Watkins,3 Caroline 
Gargett.1 1The Ritchie Centre, Monash Institute of Medical Research (MIMR); 
2Centre for Women’s Health Research, MIMR; 3Centre for Cancer Research, 
MIMR, Australia.
The human endometrium of pre-menopausal women undergoes regeneration, 
differentiation and shedding in response to fl uctuating levels of estrogen and 
progesterone. The endometrium comprises 2 layers, the functionalis which 
sheds during menstruation, and the remaining basalis. The basalis is postulated 
to harbour endometrial epithelial stem/progenitor cells (ESC) responsible for 
regenerating the functionalis epithelium. Post-menopausal endometrium is 
atrophic, and like the basalis of pre-menopausal endometrium it regenerates 
with estrogen replacement therapy. We hypothesise that ESC are present in 
post-menopausal endometrium at a relatively higher ratio than pre-menopausal 
endometrium comprising both functionalis and basalis layers.
Our aims are to compare gene expression profi les of purifi ed epithelial cells 
between pre- and post-menopausal endometrium, and to select surface marker 
genes signifi cantly more highly expressed in post-menopausal compared to 
pre-menopausal endometrium and to assess their ability to identify endometrial 
ESC.
Tissues from pre- (n=4 proliferative, n=4 secretory) and post- (n=4) 
menopausal endometrium obtained from women undergoing hysterectomy 
were enzymatically dissociated. Epithelial cells were selected using EpCAM 
magnetic beads and RNA isolated. Individual samples were hybridised to HT12 
Illumina chip. Data was analysed using Partek software.
1168 genes (p < 0.05 and fold change > 2) showed differential expression 
between pre- and post-menopausal endometrial epithelial cells. Five SC 
associated genes and 7 potential SC surface marker genes were identifi ed as 
candidates for endometrial ESC markers. Also, candidate genes from other 
biological pathways (metabolism and Wnt signalling) were found that may be 
important in endometrial ESC function. QRT-PCR and immunohistochemistry 
are currently being undertaken to validate 8 markers to provide a short list of 
candidates for further testing for endometrial ESC functional assays.
This is the fi rst gene expression profi ling study comparing pre- and post-
menopausal endometrial epithelial cells. Differential gene expression 
between pre- and post-menopausal epithelial cells strengthens the proposal 
that the basalis is the site for resident endometrial ESC. Our fi ndings will 
provide better understanding of the role of ESC in the development of human 
endometrium.

F-199
Glycodelin, IGFBP-1, VEGF and sFLT-1 as Biomarkers of Successful 
Embryo Implantation in Recipients of Oocyte Donation. Sahadat K 
Nurudeen, Nataki C Douglas, Melvin H Thornton, Rogerio A Lobo, Mark V 
Sauer. Reproductive Endocrinology, Columbia University, NY, NY, USA.
Objective: To determine if glycodelin (Gly), IGFBP-1, s-FLT-1 and VEGF can 
predict endometrial receptivity and successful embryo implantation

Design: Prospective non-randomized observational study
Materials and Methods: Recipients (n=19) of oocyte donation were enrolled. 
Participants underwent pituitary desensitization with leuprolide acetate 
followed by hormone replacement with oral estradiol (E2) 4mg daily and 
vaginal progesterone(P4) 600mg (started the day of oocyte retrieval [RTV]). 
Serum and plasma were collected at the following time points during IVF 
treatment cycles: lining check (LC) done after at least 7 days of E2; embryo 
transfer (ET) performed day 5 or 6 post RTV; peri-implantation (PI) day 9-10 
post RTV; and hCG1 measured 15 days post RTV. The Mann-Whitney U 
test was performed to compare means and the rate of change in Gly between 
pregnant and non-pregnant recipients at the specifi ed time points.
Results: Gly was measurable in all recipients, starting at ET. In pregnant 
recipients, the rate of increase in Gly from PI to hCG1 was signifi cantly higher 
than non-pregnant recipients (4.0% vs. 1.1%, p=0.02). Although Gly was 2-fold 
higher in pregnant recipients as compared to non-pregnant recipients at hCG1, 
this difference was not statistically signifi cant. IGFBP-1 was detected at all time 
points, with similar trends and no signifi cant differences between pregnant and 
non-pregnant recipients. IGFBP-1 decreases between LC and ET and then rises 
from ET to PI in all recipients. Mean VEGF, s-FLT-1, E2 and P4 levels were 
statistically equivalent between pregnant and non-pregnant recipients.
 Gly(ng/mL)  IGFBP-1(ng/mL)  
 Non-pregnant(n=4) Pregnant(n=15) Non-pregnant(n=3) Pregnant(n=13)
LC 0 0 42.9±5.1 47.5±7.0
ET 2.1±1.2 1.7±0.6 35.6 ± 7.9 22.7±5.0
PI 12.4±1.7 13.3±4.0 63.6±8.4 40.6±6.6
hCG1 27.4±6.8 53.9±9.6 74.0±7.5 53.1±7.8
Values are mean±SEM. 

Conclusions: Mean serum levels of Gly are similar in all recipients, but the 
percent increase in Gly from PI to hCG1 is greater in pregnancy. Thus, the rate 
of increase in Gly during the two weeks post implantation may be predictive 
of implantation success. However, measuring VEGF/s-FLT-1, important 
angiogenesis factors, and IGFBP-1, a marker of decidualization, does not 
provide any clinically useful information about endometrial receptivity and 
successful implantation.

F-200
A Novel Three-Dimensional (3D) Human Endometrial Culture Model To 
Study Trophoblast Attachment and Invasion. Hai Wang,1 Silvina Bocca,1 
Lu Yingli,1,2 Sandra Anderson,1 Jose Horcajadas,3 Sergio Oehninger.1 1OB/
GYN, The Jones Institute, Norfolk, VA, USA; 2OB/GYN, The Second Hospital, 
Jilin University, Jilin, China; 3OB/GYN, Instituto Valenciano de Infertilidad, 
Spain.
Background: There is a need to optimize models to study human implantation. 
We aimed to (i) develop an in vitro model to investigate trophoblast attachment 
and invasion to the endometrium, and (ii) elucidate the relationship between 
trophoblast invasion and endometrial decidualization.
Methods: An endometrium-like 3D culture system was constructed with a 
fi brin-agarose gel matrix, with epithelial cells (Ishikawa) seeded on top, and 
stromal cells (T HESCs) residing within the 3D matrix. Trophoblast-like 
spheroids were constructed using Jar cells. After 3 days of culture, the 3D 
was treated with 17ß estradiol (E2, 10-8 M) for 5 days, followed by (i) E2 and 
medroxyprogesterone acetate (10-6 M) for additional 3, 5 and 7 days, after 
which Jar spheroids were transferred onto its top and co-cultured for 30 min 
for attachment studies, or (ii) co-cultured with Jar spheroids in the presence 
of E2+P for 3,5 and 7 days for invasion studies. The attachment rate was 
quantifi ed by a centrifugal force-based adhesion assay. The invasion depth of 
Jar spheroids (loaded with CMFDA) was analyzed with Z-images captured by 
confocal microscopy. Immunohistochemistry located cytokeratin+ or vimentin+ 

cells, and determined the presence of estrogen and progesterone receptors (ER/
PR). Prolactin (PRL) mRNA and protein from stromal cells in the 3D culture 
treated with E2+P were examined by real-time PCR and ELISA.
Results: The location of epithelial and stromal cells was confi rmed by 
cytokeratin+ and vimentin+ immunostaining, respectively. Epithelial and 
stromal cells were ERα+, ERβ+, and PR+. The attachment rate increased with 
days of treatment, and was signifi cantly higher on day 7 vs. day 3 (100% vs. 
75.7 %, p<0.05). The invasion depth of Jar spheroids increased rapidly with 
co-culture time. Invasion after steroid-treatment was signifi cantly higher than 
controls on day 3, 5 and 7 of treatment (125±9.2µm vs. 77±3.5µm; 241±17.9µm 
vs. 152±10.6µm; 351±22.3µm vs. 213±27.2µm, p<0.05). In addition, E2+P 
treatment increased PRL mRNA expression in stromal cells and secretion into 
the medium steadily with culture time.
Conclusions: This 3D culture system has structural and functional similarities 
to the human endometrium and constitutes a robust model to investigate 
trophoblast/endometrial interactions.
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F-201
Modulation of the Expression of T-bet/GATA-3 in Human Endometrial 
Stromal Cells by Steroid Hormones. Yingli Lu,1,2 Manhua Cui,1 Sandra 
Anderson,2 Silvina Bocca,2 Hai Wang,2 Sergio Oehninger.2 1OB/GYN, The 
Second Hospital, Jilin University, Changchun, Jilin, China; 2OB/GYN, The 
Jones Institute for Reproductive Medicine at EVMS, Norfolk, VA, USA.
Introduction: Infertility and miscarriage are common human diseases. T 
cells may play an important role in implantation and in the phenomenon of 
fetal allograft tolerance. In successful pregnancy in the human, the normal 
profi le in the endometrium is a Th2 type immunity. T-bet and GATA-3 are 
two transcription factors which have a profound effect on the overall patterns 
of cytokine expression in T cells. Maternal endometrial cells are regulated 
directly by ovarian steroids. The objective of this study was to examine the 
modulation of the expression of T-bet/GATA-3 by female steroid hormones 
in long term cultures (30 days) of endometrial stromal cells mimicking the 
normal menstrual cycle.
Methods: Human endometrial stromal cells (T-HESCs) were cultured in a 
6-well plate. 17β-Estradiol (E2) (10-8M) was added to the media for 15 days; 
then cells were exposed to E2 (10-8M) plus Medroxyprogesterone 17-acetate 
(MPA) (10-6M) for another 15 days, or to E2 (10-8M) plus MPA (10-6M) for 3 
days followed by E2 (10-8M) plus MPA (10-6M) and cAMP(0.5mM) for 12 days. 
T-bet and GATA-3 mRNA gene expression was detected by real-time PCR. 
Secretion of interleukin-15 (IL-15) from T-HESCs was measured by ELISA. 
We also examined the impact of a higher dose E2 on the gene expression of 
T-bet/GATA-3 in short-term culture: E2 (3×10-8M) plus MPA (10-6M) for 4 days, 
or E2 (3×10-8M) plus MPA (10-6M) and cAMP (0.5mM) for 4 days.
Results: The levels of T-bet mRNA slightly increased on day 15, and 
signifi cantly increased on day 24 and day 30 (p<0.01). T-bet mRNA increased 
4-fold in the MPA group and 14-fold in the cAMP group by day 30 (p<0.01). 
On the other hand, the levels of GATA-3 mRNA varied slightly in the MPA 
group, but signifi cantly decreased after exposure to cAMP (p<0.01). IL-15 
secretion increased in the late secretory phase (p<0.05). Both T-bet and GATA-3 
decreased in the higher E2 dose, short-culture condition (p<0.05).
Conclusion: These in vitro results demonstrate that the gene expression of T-bet 
and GATA-3 in human stromal cells is under sex steroid hormonal control in 
conditions mimicking decidualization of the human endometrium. Decidualized 
stromal cells showed a high T-bet, low GATA-3 level of mRNA expression 
which is different from T cells. Higher E2 down regulated the expression of 
T-bet and GATA-3.

F-202
Mechanisms Involved in the Loss of Uterine Receptivity for Implantation 
at the Site of Post-Partum Uterine Nodules. Bibhash C Paria, Heidi Nguyen, 
Naoko Brown, Jeff Reese. Pediatrics, Vanderbilt University Medical Center, 
Nashville, TN, USA.
Objective: The uterine receptive phase is considered a major determinant 
of blastocyst implantation and pregnancy outcome. Implantation during the 
fi rst pregnancy in mice occurs anywhere along the length of the receptive 
uterus with more or less uniform spacing. After parturition, the post-
partum nodule is formed at each placental ejection site. During subsequent 
pregnancies, the blastocyst chooses to implant at the inter-nodular, but not 
at the nodular, endometrium. This uterine region-based implantation strategy 
in the multiparous mouse suggests impaired endometrial receptivity at the 
nodular area, but not at the inter-nodular area. The objective of this study is 
to determine morphological and biochemical differences between the nodular 
and inter-nodular areas that make the nodular, but not the inter-nodular, area 
non-receptive for implantation.
Methods: The nodular and inter-nodular uterine areas from day 4 pregnant 
primiparous mice were used for the study. Cryosections were prepared. Uterine 
morphology was examined using H&E, actin and keratin stainings. Uterine 
vascular bed was identifi ed by PECAM immunostaining. Macrophages were 
identifi ed using the macrophage-restricted antigens F4/80 and CD68. Receptive 
status of the uterine areas was determined by MUC1 immunostaining.
Results: H&E, actin, keratin and PECAM stainings showed no identifi able 
gross histological or morphological or vascular differences between the nodular 
and inter-inter-nodular uterine areas, other than the presence of the nodule at 
the nodular uterine area. However, we fi nd that nodular cells are positive for 
macrophage markers F4/80 and CD68. MUC1 expression studies showed 
reduced expression of MUC1 in the luminal epithelium of the inter-nodular area 
as compared to its expression in the luminal epithelium of the nodular area.
Conclusions: Implantation does not occur in nodular areas of the primiparous 
mouse. The nodular and inter-nodular uterine areas showed no gross 
morphological or vascular differences in day 4 of pregnancy. The observed 

inhibition of implantation at the nodular endometrium could be due to either 
anti-adhesive role of MUC1 or local infl uence of nodular macrophage-derived 
factors. Future studies will focus on identifying other factors whose upregulation 
or downregulation may be involved in making the uterine nodular area, but not 
the inter-nodular area, non-receptive for blastocyst implantation.

F-203
Human Endometrial Endothelial Cells (hEMVEC) Cultured on 
Extracellular Matrix Produced by Endometrial Stromal Cells 
(hESC) Express Different ECM Genes Than hEMVEC Cultured on 
Fibronectin. Margreet Plaisier,1 Pieter Koolwijk,2 Victor van Hinsbergh,2 
Frans M Helmerhorst.1 1Reproductive Medicine, Leiden University Medical 
Center, Leiden, Netherlands; 2Physiology, VU Medical Center, Amsterdam, 
Netherlands.
Introduction Endometrial angiogenesis is essential to create a receptive 
endometrium and enable a successful pregnancy. In vitro experiments regarding 
endometrial angiogenesis generally use human endometrial endothelial cells 
(hEMVEC) cultured on fi bronectin. However, endometrium contains more 
extracellular matrix (ECM) components which each infl uence endometrial 
cells. Therefore, this study focused on the differential gene expression of 
hEMVEC cultured on stromal cell derived ECM in comparison to hEMVEC 
cultured on fi bronectin.
Material & Methods Stromal derived ECM was produced by culturing human 
endometrial stromal cells (hESC). After 10 days hESC were removed and 
the stromal ECM remaining was used to culture hEMVEC. In comparison, 
fi bronectin was used in parallel experiments. RNA was isolated at various time 
points to allow analysis of 100 ECM gene expression using microarray. Gene 
expression was corrected for GAPDH and β-actin expression.
Results hESC express various ECM components like Ceacam, Cystatine C, 
Fibronectine, Integrine a5, PAI-1,TIMP-1. hEMVEC cultured on stromal 
ECM showed an increased expression of collagen 4a2 (5.2), MMP26 (3.8), 
N-CAM (61.2), DCC (146.1), E-Cadherine (4.1) and ADAM-TS1 (34.1) and 
a decreased expression of SPARC (-5.5), MMP-2 (-4.9), MMP-11 (-23.5) and 
Cathepsin D (-13.0)
Discussion hEMVEC cultured on extracellular matrix produced by hESC 
express different ECM genes than hEMVEC cultured on fi bronectin. This data 
is essential for the development of an environment which closely resembles the 
in vivo situation. Experiments using this “in vivo environment” will generate 
more accurate information and hypothesises regarding the mechanisms 
involving implantation.

F-204
Differential Expression of the Endocannabinoid System in the Human 
Maternal-Fetal Interface during Spontaneous Miscarriage. Anthony H 
Taylor, Mark Finney, Muna S Abbas, Susan M Spurling, Justin C Konje. 
Reproductive Sciences Section, Cancer Studies & Molecular Medicine, 
University of Leicester, Leicester, Leicestershire, United Kingdom.
Background: Increased plasma concentrations of the endogenous cannabinoid, 
anandamide (AEA), are associated with 1st trimester miscarriage through 
mechanisms that involve its binding to cannabinoid receptors (CB1 in the 
decidua and CB2 in the placenta)1. Plasma AEA levels are maintained by the 
reciprocal actions of the enzymes fatty acid amide hydrolase (FAAH) and 
N-acylphosphatidylethanolamine-phospholipase D (NAPE-PLD). All of these 
component parts of the ‘endocannabinoid system’ have been demonstrated at the 
fetal-maternal interface in the rat2,3, but not in the human. Here we investigated 
the components of this system in humans.
Methods: Immunohistochemical techniques were employed to localize and 
determine the distribution of immunoreactive CB1, CB2, FAAH and NAPE-
PLD in the trophoblast and decidua of surgical (n=60) and medical (n=25) 
terminations and spontaneous (n=16) miscarriage.
Results: Immunoreactive CB1, CB2, FAAH and NAPE-PLD were widely 
distributed throughout the fetal-maternal interface. In the placenta, medical 
termination of pregnancy and spontaneous miscarriage was characterised by 
a marked decrease in the expression of CB1 and increased CB2 expression, 
whilst NAPE-PLD expression was unaffected. By contrast, medical termination 
of pregnancy was characterised by a marked increase in cytotrophoblastic 
FAAH expression that did not occur in spontaneous miscarriage and a marked 
decrease in mesenchymal FAAH expression.
In the decidua, medical termination of pregnancy was characterised by 
an increase in the expression of CB2 and NAPE-PLD protein whilst CB1 
was slightly decreased and FAAH expression was unaffected. By contrast, 
spontaneous miscarriage was characterised by a marked increase in CB2 and 
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FAAH expression, a smaller increase in NAPE-PLD expression and a decrease 
in CB1 expression that exceeded that observed in medical termination.
Conclusion: These data indicate that elements of the endocannabinoid 
system coexist in many cell types within the fetal-maternal interface and 
their modulation may provide insight into the mechanism of spontaneous fi rst 
trimester miscarriage.
1. Park B, et al., (2003) Placenta 24: 990.
2. Fonseca BM et al., (2009) Reprod Biol Endocrinol 7: 121.
3. Fonseca BM et al., (2010) Endocrinology 151: 3965.

F-205
Oestradiol Suppresses WFDC1 and WFDC2 Expression in Primary Human 
Uterine Cells. Anthony H Taylor, Rina Panchal, Stephen C Bell, Marwan A 
Habiba. Reproductive Sciences Section, Cancer Studies & Molecular Medicine, 
University of Leicester, Leicester, Leicestershire, United Kingdom.
Introduction: The expression of ps20 ((WAP)-type “Four-Disulphide Core” 
1) has been implicated in the control of growth and coordinated development 
of the rat myometrium, has been immunolocalised to both epithelial and 
muscle cells of the rat uterus, but appears to originate from the muscle1. ps20 
expression in the rat is inversely correlated to oestradiol (E2) levels in vivo 
and in vitro and tamoxifen suppresses ps20 expression, but less effectively 
than E2, suggesting a common mechanism1. This study examines the effect 
of E2 on the expression of WFDC1 and its sister protein, WFDC2 (HE4) at 
the transcript level in cultured human myometrial smooth muscle and human 
endometrial stromal cells.
Methods: Myometrial cells (1x105 cells/well) in 6-well plates were treated with 
10-8M E2 for 48 hr before harvesting. After RNA isolation and purifi cation, 
fl uorescent cDNA was hybridised to a constrained cDNA array and gene profi les 
of WFDC1 and WFDC2 obtained. Similar cultures of myometrial cells and 
primary endometrial stromal cells (4x105 cells/well) were treated with 10-8-
10-6M E2 and the resultant cDNA subjected to RT-PCR with GAPDH as the 
housekeeping gene.
Results: WFDC1 and WFDC2 transcript levels in myometrial cells were 
suppressed 1.96-fold and 1.75-fold, respectively (n=6) on the cDNA array, by 
E2 treatment. Primary myometrial cells (n=9) responded in a dose-dependent 
manner with a signifi cant maximal 2.13±0.8-fold reduction in WFDC1 and 
2.1±1.4-fold reduction in WFDC2 transcript levels at 10-6M E2 (p<0.01; 
Student’s paired t-test). WFDC1 and WFDC2 transcript levels were also 
suppressed in cultured stromal cells (n=9), with a maximal 7.53±0.5-fold 
reduction in WFDC1 and a 4.08±1.1-fold reduction in WFDC2 transcript 
levels.
Discussion: These data indicate that not only are the sister proteins WFDC1 
and WFDC2 expressed in the human uterus that they are also regulated by 
the principle uterotrophic steroid hormone E2, suggesting that these proteins 
may be involved in uterine growth. Recent evidence that WFDC2 is highly 
expressed in ovarian cancer, and regulated by tamoxifen in the rat uterus, 
suggest that WFDC2 expression could relate to tamoxifen-induced uterine 
pathologies, especially endometrial carcinoma. More work in this area is 
therefore warranted.
1. Hung H. 2005 Suppression of ps20 expression in the rat uterus by tamoxifen 
and oestrogens. Endocrinology 46: 2388-2396.

F-206
Protein Phosphatase 2 Is Involved in Retinoic Acid Mediated De-
Phosphorylation of Connexin 43 and Up-Regulation of Gap Junction 
Communication in Human Endometrial Stromal Cells. Juanjuan Wu, 
Robert N Taylor, Neil Sidell. Gynecology & Obstetrics, Emory University, 
Atlanta, GA, USA.
Previous studies revealed that gap junction intercellular communication (GJIC) 
between uterine stromal cells plays a critical role in modulating decidualization, 
neovasularization and embryo implantation. Connexin (Cx) proteins are the 
major component of gap junctions and Cx43 is the most widely expressed 
connexin in endometrium. Phosphorylation of CX43 has been found to impair 
gap junction communication in this tissue. Using primary human endometrial 
stromal cells (ESC) and stable high telomerase-expressing ESC transfectants, 
we found that retinoic acid (RA) signifi cantly increased CX43 expression 
in this cell type. In addition, RA altered the phosphorylation status of Cx43 
protein such that there was a decrease in the phosphorylated (P1 and P2) species 
accompanied by an increase in the non-phosphorylated (P0) form. This process 
seems to be dependent on protein phosphatase 2 (PP2a) activities because in the 
presence of PP2a inhibitors (endothall and okadaic acid), RA completely lost its 
capacity to de-phosphorylate Cx43. More importantly, through up-regulation of 

Cx43 expression and de-phosphorylation of Cx43, RA enhanced GJIC between 
endometrial stromal cells. This effect was also blocked by the PP2a inhibitors. 
These results may have important implications in understanding some of the 
known action of retinoids in reproductive biology. This fi nding also suggests 
a novel mechanism by which aberrant retinoid metabolism can infl uence the 
development of some reproductive disorders due to dysfunctional endometrial 
cell communication.

F-207
Generation of a Novel Cell Line for Use as a Model System To Study Uterine 
Disease from a Patient with an HRPT2 Gene Mutation. Bo Yu, Naoya 
Uchida, Stephanie Beall, John Tisdale, James Segars, Erin Wolff. Program in 
Adult and Reproductive Endocrinology, NICHD, NIH, Bethesda, MD, USA.
Background: Familial Jaw Tumor-Hyperparathyroidism is a disorder 
characterized by sclerotic jaw tumors, hyperparathyroidism and renal cysts 
due to a mutation in the HRPT2 gene. This condition also exhibits a variety 
of uterine tumors, recurrent pregnancy loss, and severe menorrhagia resulting 
in hysterectomy in the 3rd decade. Because of the pronounced reproductive 
phenotype of this mutation, the aim of this study was to develop a novel cell 
line to be used as an in vitro model for gynecologic disease.
Methods: A hysteroscopy was performed on a 30 yo G0 female with a known 
L95P mutation in HRPT2 who presented with menorrhagia, which revealed a 
uterine cavity fi lled with small white, polypous growths. The surgical specimen 
was divided for pathologic assessment and processing for primary cell culture. 
Adherent stromal cell cultures were immortalized using an integrating CMV-
hTERT-eGFP lentivirus. Integration was assessed by GFP positivity. Flow 
cytometry was performed to characterize the specimen.
Results: Pathologic assessment of the uterine tumors revealed small, 
circumscribed tumors with a myometrial core, scant stroma, and glandular 
surface consistent with an adenomyoma. Strong epithelial staining for 
aromatase, HOXA10, and parafi bromin (protein product of HRPT2) was 
observed on the glandular components of the adenomyoma indicating 
coexpression of the mutated tumor suppressor with a pharmacologic target, 
aromatase. The patient was, therefore, treated with aromatase inhibitor to shrink 
her uterine tumors. Primary adherent endometrial cell culture was successfully 
immortalized, as was evidenced by stable GFP expression and persistent 
expansion after more than 50 passages over 4 months. Limiting dilution was 
performed to isolate 11 individual clonal cell lines. Clonal cells lines were 
negative for CD146, PDGFRb, CD31, and CD33.
Conclusion: Here we describe a model system for studying uterine infertility 
and menorrhagia, with the generation of a new cell line from a patient with a 
germline mutation in. This novel HRPT2 cell line could be an important new 
tool for studying uterine disease.
Support: Endometriosis Association and Intramural NIH: PRAE/NICHD and 
HB/NHLBI

F-208
Nitric Oxide Disrupts Lipid Rafts and Dislocates CD55 in Human 
Endometrial Cells. Manu Banadakoppa, Daniel Liebenthal, Chandra 
Yallampalli. Ob/Gyn, University of Texas Medical Branch, Galveston, TX, 
USA.
The CD55, a complement protein bound to the plasma membrane by lipid 
raft associated glycosylphosphatidylinositol anchor protects the cells from 
autologous complement mediated damage. Many bacteria and viruses utilize 
CD55 as receptor to invade the cells before establishing infection. The invasion 
of uropathogenic Escherichia coli strains bearing Dr+ fi mbriae in to human 
epithelial cells depends on nitric oxide (NO) controlled expression of CD55. In 
addition to CD55 many lipid raft associated molecules like ganglioside GM1, 
caveolin, and α5β1 integrin are also mobilized to the site of Dr+ Escherichia 
coli attachment. We hypothesize that host defense mechanism against Dr+ 
Escherichia coli invasion involves the NO dependent dissociation of CD55 from 
lipid raft, making it unavailable for bacterial binding. In this study we examined 
the effect of NO on the association of CD55 with other lipid-raft associated 
component GM1 in plasma membrane. Methods: Ishikawa cells in serum-and 
L-arginine-free MEM were treated with; 1) different concentrations (10-4-10-6 
M) of NO donor, DETANONOate for 4 hours or; 2) with10-4 M DETANONOate 
for different time periods (10, 30, 60,120 and 180 minutes). All the cells were 
incubated with cholera toxin B subunit conjugated to Alexa Flour 488 at 4oC 
for 15 minutes and/or with anti CD55 monoclonal antibody followed by anti-
mouse secondary antibody conjugated to Texas red at 4oC. Cells were then 
stained with DAPI and mounted on microscopic slides and observed under 
fl uorescence microscope. Results: Both cholera toxin B subunit and CD55 
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staining were observed as distinct patches of lipid rafts on the cell membrane 
and they were co-localized in control Ishikawa cells. Upon NO treatment both 
these stainings were diffused and were dissociated from each other. The NO 
effects were dose and time-dependent, with maximum effects at 10-4 M and 
at 3 hours, respectively. Conclusion: Nitric oxide disrupts the lipid raft and 
dislocates CD55 from other lipid raft associated component GM1in human 
endometrial cells in a time and dose-dependent manner. Therefore, we suggest 
that NO is an important regulator of surface availability of CD55 molecule and 
thus may play an important role in host defense against infection.

F-209
Aerosolized Infl uenza Infection during Late Gestation Ferret Pregnancy. 
Richard H Beigi,1 Anita Trichel,2 Tammy Dunsmoore,2 Douglas S Reed,2 Kelly 
Stefano-Cole.2 1Magee-Womens Research Institute, Department of OB-GYN-
RS, University of Pittsburgh; 2Centers for Vaccine Research and Regional 
Biocontainment Laboratory, University of Pittsburgh.
Objectives: Partial understanding exists of the maternal, fetal, and neonatal 
effects of infl uenza infection during pregnancy. There is thus a need to develop 
animal models to evaluate the effects of infl uenza infection during pregnancy. 
The goals of the current study were to develop a suitable pregnancy model for 
aerosol infl uenza infection and to delineate the maternal, fetal, neonatal effects 
of late gestation aerosolized infl uenza infection in ferrets. We hypothesized 
that infl uenza challenge in pregnant ferrets will produce more severe disease 
than non-pregnant ferrets, mimicking human data.
Methods: 2009 H1N1 infl uenza was grown in MDCK cells. Titration of 
infl uenza was performed in a TCID50 assay using MDCK cells. Aerosol 
challenges with 2009 H1N1 were conducted on six each of pregnant and 
non-pregnant ferrets that were split into two groups of three and exposed to 
inhaled doses of either 150 (+/- 107) or 1504 (+/- 339) TCID50. The pregnant 
challenges occurred on day 32 of an approximate 42 day gestation. In addition, 
a pregnant control group was included that was not exposed to infl uenza virus 
(N=2). Exposures were performed inside a class III biological safety cabinet 
using the AeroMP aerosol control platform (Biaera Technologies) and Collison 
nebulizers (BGI).
Results: Our previous experiments with fl uorescent microspheres in pregnant 
mice demonstrated no difference in deposition or retention of particles in the 
lungs relative to non-pregnant mice. Infection was lethal in pregnant mice with 
mouse-adapted infl uenza virus; considerable impact was seen on litter size and 
survival after birth. Studies were advanced into ferrets which are considered 
a more relevant model of the human disease. Data is currently available for 
4 days post-challenge. Preliminary analysis suggests earlier onset of severe 
disease in pregnant ferrets relative to non-pregnant ferrets.
Conclusions: Infl uenza infection during ferret pregnancy has clear detrimental 
maternal effects. Ongoing analysis is planned and data will be presented 
regarding the effects on both the mothers and the neonates exposed to 2009 
H1N1 infl uenza in-utero. Establishment of this model will subsequently allow 
for delineation of the mechanism of these differential effects noted during 
pregnancy.

F-210
Placental Correlates of Intraamniotic Infection in the HIV-Positive 
Population. Meredith L Birsner,1 Cynthia H Argani,1 Jean R Anderson,1 
Frederic B Askin,2 Zahra Maleki.2 1Department of Gynecology and Obstetrics, 
Johns Hopkins School of Medicine, Baltimore, MD, USA; 2Department of 
Pathology, Johns Hopkins School of Medicine, Baltimore, MD, USA.
Objective: Histopathologic findings of intraamniotic infection include 
chorioamnionitis and funisitis. Chorioamnionitis is a recognized risk factor 
for intrapartum maternal-to-child HIV transmission. Our objective was to 
determine whether placental fi ndings in patients with clinical chorioamnionitis 
were different between HIV+ and HIV- patients.
Study Design: Retrospective case control study of all cases of clinical 
chorioamnionitis between 1996 and 2010, diagnosed by maternal fever and 
≥ one of the following: maternal or fetal tachycardia, fundal tenderness, 
malodorous amniotic fl uid, or elevated WBC. Placentas of HIV+ women 
were matched with 2:1 controls to HIV- women. Placentas were reviewed by 
two independent pathologists, both blinded to HIV status, using 2005 Society 
for Pediatric Pathology criteria. The primary outcome was histopathologic 
chorioamnionitis by both maternal and fetal grade and stage. Chi square 
analysis was done for discrete variables and Student’s t-test for continuous 
variables (p<0.05 signifi cant).

Results: Of 28,915 deliveries, 2,228 met clinical criteria for chorioamnionitis 
(7.7%), and 11 of these patients were HIV+ (0.5%), one of whom had 
dichorionic-diamnionic twins with placentas evaluated separately. Age, parity, 
gestational age, mode of delivery, 1- and 5-minute Apgar scores, and infant 
birthweight were similar between groups. WBC at delivery was signifi cantly 
lower in HIV+ patients (8.7 vs. 13.5, p<0.01). HIV+ patients were no more 
likely to have histologic chorioamnionitis than their HIV- controls, and maternal 
and fetal stage and grade did not vary signifi cantly between groups.
Conclusions: Among patients with clinical chorioamnionitis, histopathologic 
confi rmation does not occur more frequently among HIV- patients. Additionally, 
histologic chorioamnionitis in the HIV+ population does not appear to differ 
in severity from that in the HIV- population.
Placental fi ndings among HIV-positive patients and controls.
 HIV+ (n=12) HIV- (n=22) P-value
Histologic confi rmation 9 (75%) 16 (72.7%) 0.89
Maternal grade 1.1 +/- 0.8 1.0 +/- 0.8 0.76
Maternal stage 1.6 +/- 1.2 1.5 +/- 1.2 0.77
Fetal grade 0.67 +/- 0.78 0.36 +/- 0.58 0.21
Fetal stage 0.9 +/- 1.0 0.6 +/- 1.0 0.41

F-211
Inadequate Maternal Serum Vitamin D Levels Is Associated with Maternal 
Inflammation. Kim A Boggess,1 Alison Stuebe,2 Kevin Moss,2 Carlos 
Camargo,3 Steven Offenbacher.2 1Obstetrics and Gynecology, University of 
North Carolina, Chapel Hill, NC, USA; 2Dental Ecology/Periodontology, 
University of North Carolina, Chapel Hill, NC, USA; 3Epidemiology, Harvard 
University, Boston, MA, USA.
Background: Vitamin D is an immune modulator that promotes Th1/Th2 
cytokine balance in healthy states. Inadequate maternal vitamin D status has 
been associated with periodontal disease, an infectious and infl ammatory 
condition that affects up to 40% of pregnant women.
Objective: To measure the association between maternal vitamin D status and 
infl ammatory cytokine levels in early pregnancy.
Methods: We performed a secondary analysis of data from a case-control study 
of periodontal disease and maternal serum vitamin D status. Women had serum 
collected at < 26 weeks’ gestation. Serum 25-hydroxyvitamin D (25{OH}D) 
levels were measured using liquid chromatography-tandem mass spectrometry. 
Inadequate vitamin D status was defi ned as < 75 nmol/L. Maternal serum 
C-reactive protein(CRP), interleukin(IL)-6, and tumor necrosis factor(TNF)-
α,were measured using highly sensitive ELISA and log transformed for 
statistical analysis. Levels were compared between women with adequate and 
inadequate vitamin D status, with P<.05 considered statistically signifi cant.
Results: 197 women were studied; 99 with adequate and 98 with inadequate 
vitamin D status. Women with inadequate vitamin D status were more likely 
to be African-American, otherwise the groups were comparable. Women 
with inadequate vitamin D levels had signifi cantly higher CRP level (P<.05); 
serum Log CRP level (ng/ml, y-axis) was negatively associated with vitamin 
D level (nmol/L, x-axis)(Figure). No signifi cant differences in IL-6 or TNF-α 
were noted.

Conclusion: Inadequate maternal vitamin D status is associated with higher 
CRP levels, which may explain the relationship between vitamin D status and 
periodontal disease among pregnant women.
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F-212
Persistent Placental Infection with Lymphocytic Choriomeningitis Virus 
Is Associated with Down Regulation of Alpha Dystroglycan in Mouse 
Placenta. Koela Ray, Vidya Devi-Negi, Karen Oppenheimer, Sandhya Khurana, 
Elizabeth A Bonney. Obstetrics, Gynecology, and Reproductive Sciences, 
University of Vermont College of Medicine, Burlington, VT, USA.
Background: Lymphocytic choriomeningitis virus (LCMV) belongs to 
the family Arenaviridae. It causes human infection and can be transmitted 
vertically leading to congenital neurologic abnormalities. We have previously 
observed persistent placental infection in mice injected with LCMV on day 10 
of gestation. We have also observed both placental and uterine expression of 
alpha dystroglycan (a-DG), a possible receptor for LCMV. To explain LCMV 
persistence at the maternal-fetal interface, we then hypothesized that a-DG 
expression might be increased by LCMV.
Objective: To examine a-DG expression in placentas and uteri from infected 
and uninfected pregnant mice.
Methods: Pregnant C57BL/6 mice were infected or not with LCMV on day 
10 of gestation. Days 12, 14, and 17 of gestation, mice (3-6 infected, 5-10 not) 
were euthanized and uteri and normal-appearing placentas were harvested 
for RNA extraction. RNA was then assayed by QT-PCR for expression of 
the Dag-1 gene (encodes a-DG), and β-2 microglobulin as a control. Tissues 
from infected mice were examined by plaque assay to determine viral load. 
Statistical analysis used the Mann-Whitney test.
Results: By two days virus was present in the uterus (0.9±0.5x103 pfu/gram). 
Moreover, the expression of a-DG in infected tissue (0.4±0.08) had already 
decreased compared to uninfected tissue (2.0±0.3 p=0.04). This was also true 
4 days post infection (0.69±0.08 vs. 2.3±0.45, p=0.01). Though the viral load 
increased to 2.2±1.2x106 pfu/gram 7 days after infection, expression remained 
low as compared to uninfected tissue (0.17±0.02 vs. 1.7±0.1 p=0.02). A 
similar result was seen in placenta where viral infection resulted in decreased 
expression at 2 (1.3± 0.25 vs. 7.3±0.3, p=0.035) 4 (1.6±0.43 vs. 4.3±0.3, 
p=0.007) and 7 (0.63±0.57 vs. 4.1±1.5, p=0.009) days after infection, even 
though viral load increased from 3.8±3 to 11±3.4 x106pfu/gram.
Conclusions: Infection with LCMV caused early down regulation of a-DG, 
emphasizing virus’ ability to alter placental metabolism. The increase in viral 
load after systemic infection suggests that the protein made by mid gestation is 
suffi cient and stable enough to support viral infection, or raises the possibility 
of an alternative receptor or mechanism for infection.
Supported by NIH RO1HD047224 and P20 RR021905 

F-213
Physician Knowledge of H1N1 Infl uenza and Its Association with Patient 
Vaccination Rates. Catherine S Eppes, Abby Hornboegen, Patricia Garcia, 
William Grobman. Maternal Fetal Medicine, Northwestern Memorial Hospital, 
Chicago, IL, USA.
Objectives
Although numerous studies have demonstrated the safety and benefi ts of 
infl uenza vaccination in pregnancy, vaccination rates of pregnant women have 
remained low. The objective of this study is to evaluate whether physicians’ 
level of knowledge regarding H1N1 infl uenza in pregnancy is associated with 
vaccination frequency among their patients.
Study Design
Between October 2009 and May 2010, all obstetricians at an urban tertiary 
care hospital were asked to complete a test that assessed knowledge of 
pandemic H1N1 infl uenza. During this same time period, the vaccination 
status of all inpatient parturients was recorded. Associations between physician 
characteristics and physician-level test scores were assessed. In addition, 
because providers practiced within multi-person groups, test scores at the 
group-level were calculated and assessed in relation to group-level vaccination 
rates for 2009 H1N1 infl uenza.
Results
117 providers (85% of those eligible) belonging to 16 practices completed 
the knowledge assessment. The mean (± SD) test score on was 72% (± 11%). 
84% of these providers’ patients (N = 5933) were vaccinated. Provider-level 
test scores were not associated with whether the provider was a trainee, the 
number of years since completion of training, or provider age. Conversely, mean 
scores were signifi cantly higher (75% vs. 68%, P < .001) among those who 
attended a hospital-sponsored educational forum on H1N1. Test scores also did 
not correlate with the number of providers or number of deliveries per month 
in a given practice. Test scores were signifi cantly associated with vaccination 
rates, such that practices with higher test scores had a greater frequency of 
their patients vaccinated (P < .001, chi square for trend), and patients from 

those practices with test scores in the highest tertile had a RR of 1.28 (95% CI 
1.1 – 1.5,) for having received H1N1 vaccination.
Conclusion
Increased physician knowledge regarding H1N1 infl uenza was signifi cantly 
associated with frequency of H1N1 vaccination among their patients. This 
knowledge appeared to be modifi able by an educational intervention.

F-214
H1N1 Infl uenza and Pregnancy: Does Antenatal Illness Cause Placental 
Infl ammation. Barbra M Fisher,1 Miriam Post,2 Janice Scott,1 Jan Hart,1 Anne 
M Lynch,1 Ronald S Gibbs,1 Virginia D Winn.1 1Department of Obstetrics and 
Gynecology, Section of Maternal-Fetal Medicine, University of Colorado 
Denver, Aurora, CO, USA; 2Department of Pathology, University of Colorado 
Denver, Aurora, CO, USA.
Objective: With the emergence of H1N1 infl uenza, the CDC deemed pregnant 
women a high-risk group. The effects of H1N1 infl uenza infection on the 
placenta are unknown. We sought to determine if placentas from women 
with documented H1N1 infection during pregnancy show increased acute or 
chronic infl ammation.
Methods: During the 2009-2010 infl uenza season, we enrolled women who 
had confi rmed H1N1 infection (by rapid antigen test or PCR) during pregnancy 
(n=16) or healthy controls, matched for parity and gestational age (n=17). 
Placentas underwent blinded gross and microscopic examination and were 
scored for the presence or absence of infl ammation. Student t test or Fisher’s 
exact test was used for statistical analysis and a p-value < 0.05 was considered 
signifi cant.
Results: Gestational age at delivery ranged from 35 2/7–41 5/7 weeks. 
Neonate:placenta weight ratios were similar between the two groups (7.28±1.27 
vs 6.89±1.15; p=0.37). Histologic fi ndings are shown in the table below. Time 
from illness to delivery for pregnant women infected with H1N1 ranged from 
44–240 days, with a mean of 144 days. None of these patients was severely 
ill.
Infl ammation H1N1 (n=16) Control (n=17) p-value
Membranes, acute 4 7 0.46
Membranes, chronic 2 1 0.60
Decidua, acute 4 4 1.0
Decidua, chronic 15 14 0.60
Chronic villitis 2 5 0.40
Umbilical cord or chorionic plate vasculitis 4 6 0.70
Conclusions: In our cohort of mildly-infected pregnant women with H1N1 
infl uenza, we found no signifi cant differences in acute or chronic infl ammation 
on either the fetal or maternal side of the placenta, when compared to matched 
controls.

F-215
H1N1 Vaccination during Pregnancy: A Qualitative Study of Women’s 
Decisions To Accept a Novel Vaccine. Beverly A Gray, Anne Lyerly, Emily 
Namey, Geeta K Swamy. Department of Obstetrics and Gynecology, Duke 
University Medical Center, Durham, NC, USA.
Objective: Despite the broad recognition that infl uenza poses particular 
danger during pregnancy, women are often hesitant to accept vaccination 
during pregnancy. Qualitative interviews with pregnant women enrolled in 
H1N1 vaccination trials were conducted to examine decision making around 
vaccine acceptance.
Methods: Qualitative in-depth interviews were conducted with 22 of the 
45 Duke participants enrolled in the NIH-NIAID multi-center randomized 
clinical trials of the novel H1N1 vaccine in pregnant women during the 2009-
2010 infl uenza pandemic (NCT00963430 and NCT00992719). Using NVivo 
qualitative data analysis software, two investigators independently coded 
interview transcripts with confi rmation of coding agreement. Data was analyzed 
for recurrent themes related to decision making about vaccine receipt.
Results: Vaccine acceptance was infl uenced by a positive balance of benefi ts 
over risks and the understanding that vaccination during pregnancy was both 
medically safe and socially acceptable. The main themes (and proportion 
of women citing these themes) that emerged were: perceived benefi ts of 
vaccination (64%), perceived safety of vaccination (55%), perceived risks of 
vaccinations (50%) and external infl uences on vaccine acceptability (41%). 
Health care providers and public health offi cials were noted to play a strong 
role in vaccination acceptance.
Conclusion: Improving education about the safety of vaccination and the 
risks of not receiving the vaccine are important points to emphasize when 
counseling pregnant women about vaccination. Obstetricians have a clear role 
as advocates of indicated vaccination during pregnancy in order to improve 
maternal morbidity and mortality.
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F-216
Phase II Study To Assess the Safety and Immunogenicity of Two Dose 
Levels of 2009 H1N1 Infl uenza Vaccine in Pregnant Women. Geeta K 
Swamy. ObGyn, Duke University, for the NIAID-VTEU Investigators for 
Protocol 09-0072, Durham, NC, USA.
Objective: Pregnant women are at increased risk for infl uenza complications and 
were a priority group for vaccination during the 2009 pandemic. We evaluated 
the safety and immunogenicity of two dose levels of the Novartis® monovalent 
H1N1 vaccine in pregnancy. Methods: A multicenter randomized trial was 
conducted in 56 pregnant and 28 non-pregnant women. Pregnant women were 
randomized to receive 2009 Novartis® monovalent H1N1 vaccine containing 
15 or 30 mcg hemagglutinin antigen. Non-pregnant women received the 15 
mcg vaccine. Serum samples obtained at baseline & 21 days post-vaccination 
were tested for hemagglutination inhibition (HAI) antibody. All participants 
received the 2009-10 seasonal trivalent inactivated infl uenza vaccine (TIV) ≥ 
2 weeks prior. Self-reported receipt of 2008-09 TIV was recorded. Results: 
The vaccine was well tolerated among all groups. Post-vaccination HAI titers 
≥ 1:40 were detected in 85% and 96% of pregnant women receiving the 15 and 
30 mcg doses, respectively, and 93% of non-pregnant women. Lower geometric 
mean titers (p = 0.04) and a lower proportion of women achieving HAI titers 
≥ 1:40 (p=0.051) were observed in women who reported receipt of 2008-09 
TIV, regardless of pregnancy status or vaccine dose. P-values are based on 
linear and logistic regression models, respectively, that controlled for study 
group. Controlling for baseline titer changed p-values to ∼ 0.10. Conclusion: 
A single 15 mcg dose of 2009 H1N1 infl uenza vaccine generated a comparable 
immune response in pregnant women and non-pregnant women that is generally 
associated with protection against infl uenza. Further investigation following 
repeated annual seasonal infl uenza vaccination in pregnant and non-pregnant 
women is warranted.
Immune Response 21 Days Post-Vaccination by Group & Prior Seasonal Infl uenza 
Vaccine Receipt
Group Receipt 

2008-09 TIV n GMT (95% CI) Proportion HAI titer 
> 1:40 (95% CI)

Non-pregnant 15 mcg No 15 305.5 (163.1, 572.4) 0.93 (0.68, 1.0)
 Yes 13 187.8 (73.1, 482.0) 0.92 (0.64, 1.0)
Pregnant 15 mcg No 18 332.6 (167.8, 659.1) 0.94 (0.73,1.0)
 Yes 9 97.0 (25.6, 367.7) 0.67 (0.30, 0.93)
Pregnant 30 mcg No 17 266.4 (150.5, 471.4) 1.00 (0.80, 1.0)
 Yes 11 212.5 (69.6, 648.4) 0.91 (0.59, 1.0)
GMT = Geometric Mean Titer, HAI = Hemagluttination Inhibition

F-217
Viral Replication and Immune Response Differ after Infection of First vs. 
Third Trimester Human Placenta. Regan N Theiler,1 Shaleen K Botting,3 
CJ Peters.2 1Obstetrics and Gynecology, University of Texas Medical Branch, 
Galveston, TX, USA; 2Pathology, University of Texas Medical Branch, 
Galveston, TX, USA; 3Obstetrics and Gynecology, Baylor University School 
of Medicine, Houston, TX, USA.
Objective: Lymphocytic choriomeningitis virus (LCMV) is a known human 
obstetric pathogen, but its incidence in humans is thought to be low. We sought 
to exploit these properties to evaluate the innate immune response to an RNA 
virus infection of fi rst trimester and term human placenta.
Methods: Human placenta and chorionic villi were collected from term 
cesarean deliveries and fi rst trimester elective abortions. Placental explant 
cultures were infected with LCMV and treated with LPS and poly I:C. Viral 
titer was measured by plaque assay, and TNF-α secretion by ELISA. Induction 
of cytokine transcription was measured by quantitative real-time RT-PCR.
Results: Viral replication was observed in fi rst trimester chorionic villi, with 
secretion of infectious LCMV into the medium. No secretion of virus was 
detected after LCMV infection of term placental explants. Term placental 
explants exhibited a robust innate immune response to LCMV, marked by 
secretion of TNF-α. Transcription of ifn-α, IL-6, and TNF-α was also up-
regulated by 24 hours after viral infection of term explants. In contrast, LCMV 
infection of fi rst trimester chorionic villi did not induce transcription of ifn-α, 
IL-6, or TNF-α.

Lambda interferons (IL-29 and IL-28) were induced by poly I:C treatment of 
both fi rst trimester and term tissues, but were not signifi cantly up-regulated by 
LCMV infection. Ifn-γ was not induced by LCMV infection.
Conclusions: First trimester and term human placenta differ in their 
permissibility for LCMV infection. A robust innate immune response to viral 
infection in term placental tissue may correlate with the inability of the virus to 
propagate in this tissue. Alternatively, the virus may more easily evade innate 
defenses in fi rst trimester chorionic villi compared to term placenta. These 
results may explain the increased transplacental transmission of maternal viral 
infections during the fi rst trimester of pregnancy.

F-218
Studies of Human Cytomegalovirus (HCMV) Transmission at the 
Maternal-Fetal Interface: A Novel Ex Vivo Organ Culture Model. Yiska 
Weisblum,1,2 Amos Panet,2 Zichria Zakay-Rones,2 Ronit Haimov-Kochman,3 
Debra S Goldman-Wohl,3 Ilana Areil,4 Shira Natanson-Yaron,3 Caryn 
Greenfi eld,3 Dana G Wolf,1 Simcha Yagel.3 1Clinical Virology, Hadassah-
Hebrew University Medical Centers; 2Biochemistry and Chanock Center 
for Virology, Institute for Medical Research Israel-Canada; 3Obstetrics and 
Gynecology, Hadassah-Hebrew University Medical Centers; 4Pathology, 
Hadassah-Hebrew University Medical Centers, Jerusalem, Israel.
Background: HCMV is the leading cause of congenital infection, associated 
with severe birth defects and intrauterine growth restriction. The mechanism 
of maternal-fetal transmission is not fully understood, and there is no animal 
model for HCMV.
Objective: The aim of this work was to model the initial events of HCMV 
infection at the maternal-fetal interface.
Methods: Using more than 80 decidual samples we established a novel ex-vivo 
decidual organ culture system to model decidual HCMV infection using both 
laboratory-derived wild type and mutant virus strains and low-passage clinical 
isolates. Using a cell-free clinical strain expressing GFP we demonstrated 
the susceptibility of the decidual organ culture to HCMV infection, with 
gradual progression over 3-9 days. Kinetics of infection were examined by 
time lapse confocal microscopy and quantitative real time PCR with further 
characterizeation of the patterns of viral spread and cell tropism within the 
infected tissue.
Results: Infected decidual cultures exhibited the typical histopathological 
features of natural infection, with expression of both immediate early and late 
genes. We found that the decidual organ cultures were maintained viable under 
optimized growth conditions for as long as 12 days. Treatment of infected 
decidual tissues with the antiviral drugs ganciclovir and acyclovir resulted in 
dose-dependent inhibition of viral replication, demonstrating the applicability 
of the ex vivo model for evaluating antiviral interventions.
Conclusions: These results provide a unique insight into initial events defi ning 
the transmission and pathogenesis of congenital HCMV infection in the 
maternal decidua. The fi ndings will contribute to the identifi cation of prenatal 
determinants of disease and help design preventive approaches.
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F-219
Interaction between Platelet Activating Factor (PAF) and Toll-Like 
Receptor (TLR) Signaling Pathways: An Important Role in the 
Pathogenesis of Bacterially Induced Preterm Labor. Varkha Agrawal,1 
Tamas Jilling,3 Emmet Hirsch.1,2 1Obstetrics and Gynecology, NorthShore 
University HealthSystem, Evanston, IL; 2Obstetrics and Gynecology, University 
of Chicago, Chicago, IL; 3Pediatrics, NorthShore University HealthSystem.
Objective: Platelet activating factor (PAF), is a potent proinfl ammatory 
phospholipid mediator. Toll-like receptors (TLR) are membrane-bound 
proteins that activate innate immune responses by sensing microbial molecules. 
We have shown using mutant mice that E. coli-induced preterm delivery is 
mediated in part by PAF signaling and is completely dependent upon the 
TLR intracellular adaptor protein MyD88. The objective of this study was 
to examine the potential interaction of PAF- and TLR-dependent signaling 
pathways to further understand the underlying mechanisms of infl ammation-
induced preterm labor.
Study design: Thioglycolate-stimulated peritoneal macrophages were freshly 
harvested from TLR4-defi cient (KO), TLR2-KO, PAF receptor (PAFR)-KO 
and wild type control mice and cultured for 5hrs with either carbamyl PAF 
(cPAF, a PAFR agonist, 1µM), lipopolysaccharide (LPS, a TLR4 ligand, 5ng) 
or medium. Total cellular RNA was extracted and multiplex real time-PCR was 
performed for tumor necrosis factor (TNF)-α, interleukin (IL)-1β, inducible 
nitric oxide synthase (iNOS) and the chemokine RANTES (CCL5), normalized 
to the housekeeping gene GAPDH. Each experiment was repeated thrice with 
triplicate sets.
Results: cPAF increased signifi cantly the expression of the infl ammatory 
mediators TNF-α, IL-1β, iNOS and CCL5 in wild-type macrophages (Figure, 
representative result for TNF-α). This effect was abolished in TLR4-KO 
macrophages and was diminished in TLR2-KO macrophages. cPAF had no 
effect in PAFR-KO macrophages, indicating that the results are PAF receptor-
dependent and are not due to endotoxin contamination.

Conclusions: The infl ammatory effect of cPAF is completely dependent upon 
TLR4 and is partially dependent upon TLR2. These results suggest that an 
interaction between PAF and TLR signaling pathways plays an important role 
in the pathogenesis of bacterially-induced preterm labor.

F-220
IL-19 in Fetal Systemic Infl ammation. Zeynep Alpay Savasan,1,2 Tinnakorn 
Chaiworapongsa,1,2 Juan Pedro Kusanovic,1,2 Zhong Dong,1 Chong Jai Kim,1,3 
Sonia S Hassan,1,2 Roberto Romero.1,2 1Perinatology Research Branch, NICHD/
NIH/DHHS, Detroit, MI, USA; 2Dept Ob/Gyn, Wayne State Univ, Detroit, MI, 
USA; 3Dept of Pathology, Wayne State Univ, Detroit, MI, USA.
Objective: Patients with SIRS are more likely to die after discharge because 
of immunosuppression. Neonates are considered to be immunosuppressed, 
although the mechanisms remain to be elucidated. The susceptibility to 
nosocomial infections and the risk of SIDS of some neonates may have a 
similar mechanism to that as adults with SIRS. Interleukin (IL)-19 is capable 
of stimulating the production of IL-10, a major anti-infl ammatory product. 
The aims of this study were 1) to determine if there is a change in fetal plasma 
IL-19 concentration in preterm fetuses with and without acute funisitis, [the 
histologic counterpart of fetal infl ammatory response syndrome (FIRS)]; 
and 2) to immunolocalize IL-19 in placenta villi, gestational membranes and 
umbilical cord of FIRS.
Methods: Umbilical cord plasma was collected from the following groups: 1) 
preterm labor with intact membranes (PTL) with (n=27) and without funisitis 

(n=26); 2) preterm prelabor rupture of membranes (PPROM) with (n=13) and 
without funisitis (n=12). Plasma IL-19 concentrations were determined by 
ELISA. Immunofl uorescence staining for IL-19 was performed in the villous 
placenta, fetal membranes and umbilical cord of pregnancies with acute 
chorioamnionitis/funisitis.
Results: 1) The median plasma IL-19 concentration was 2.5 fold higher 
in neonates with funisitis than those without funisitis (median 87pg/ml vs. 
34pg/ml; p<0.001); 2) There was no signifi cant difference in plasma IL-19 
concentrations between fetuses delivered from patients with PTL and PPROM 
(p=0.8); 3) Strong cytoplasmic immunoreactivity for IL-19 was localized to 
syncytiotrophoblast, Hofbauer cells and stromal cells of the Wharton’s jelly. 
In the chorioamniotic membranes, myofi broblasts and macrophages of the 
connective tissue layer showed cytoplasmic immunoreactivity, whereas amnion 
epithelial cells and chorionic trophoblasts were weakly reactive.
Conclusion: 1) IL-19 is part of the immunologic response of FIRS; 2) We 
propose that IL-19 may be part of the counter regulatory mechanisms which 
predispose to immunosuppression after an acute infl ammatory response initiated 
during fetal life and that IL-19 may predispose to neonatal immunosuppression 
and the risk for nosocomial neonatal infections.

F-221
Can Clinical Findings Accurately Predict Histological Chorioamnionitis. 
Jamie A Bastek, Joanna E Adamczak, Sindhu K Srinivas, Markley N Foreman, 
Meghan A McShea, Michal A Elovitz. Maternal and Child Health Research 
Program, Dept. OBGYN, CRRWH, University of Pennsylvania, Philadelphia, 
PA, USA.
OBJECTIVE:
Histological chorioamnionitis (HCA) is associated with adverse neonatal 
outcomes (ANO) including chronic lung disease, cerebral palsy, and other 
adverse neurobehavioral fi ndings. Since HCA is a post-natal diagnosis, the 
utility of HCA to risk-stratify neonates prospectively is limited. The objective of 
this study was to investigate whether antenatal clinical fi ndings can accurately 
identify patients at greatest risk for HCA.
STUDY DESIGN:
Analyses were conducted as part of a larger, prospective cohort study of 
women with singleton pregnancies enrolled 22-33 6/7 weeks due to preterm 
labor (PTL) (4/09 to 4/10). We studied the group of women who had placental 
pathology performed. HCA was defi ned as the presence of neutrophils in the 
chorion or amnion. Clinical chorioamnionitis (CCA) was diagnosed by the 
treating physician. Signifi cant associations between categorical variables were 
determined with chi-square analyses. Non-parametric tests were performed to 
compare medians. MVLR was used to estimate the odds of HCA and ANO 
controlling for confounders.
RESULTS:
We enrolled 325 patients (pts). Path was available for 69.7% (N=83) of 
preterm and 19.0% of term (N=34) placentas. HCA was diagnosed in 59.0% 
of placentas studied and in 93.8% of pts with CCA. Although CCA increased 
the odds of ANO 4.6-fold (95%CI 1.03-20.20), 78.3% of pts with HCA were 
not diagnosed with CCA. However, those with HCA were at 3.3-fold (95%CI 
1.05-10.10) greater odds of ANO than those without HCA controlling for 
GA delivery. While pts with HCA presented earlier with PTL (29 vs 32 wks, 
p=0.002) and had higher maximum temperatures (37.2 vs 36.9 C, p=0.007) 
and WBCs 48 hours prior to delivery (12.3 vs 9.8, p=0.004) than pts without 
HCA, these differences were not clinically relevant. HCA was not associated 
with cervical exam, GBS status, or STDs.
CONCLUSION:
Despite the association between HCA and ANO, our ability to identify HCA 
with clinical variables remains poor. The use of other methods or novel 
biomarkers for prospective identifi cation of neonates at risk for ANO is urgently 
needed so that therapeutic trials can become a realistic goal. Acknowledgement: 
MOD#21FY08-539

F-222
TLR Signaling Pathway Gene Expression throughout Pregnancy in the 
Mouse Uterus. Anna Benvenuto, Karen Oppenheimer, Leigh M Sweet, Mark 
Phillippe. Dept. of Obstetrics, Gynecology & Reproductive Sciences, University 
of Vermont College of Medicine, Burlington, VT, USA.
Objective: Colonization and/or infection with various microorganisms is 
associated with preterm delivery (PTD). Activation of the innate immune 
system in the pregnant uterus in response to these microorganisms is produced 
by pattern-recognition cell membrane receptors known as the Toll-like 
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receptors (TLRs). These studies sought to characterize the mRNA expression 
of components of the TLR signaling pathway within the uterus throughout 
gestation.
Methods: Uterine tissue was harvested from nonpregnant, pregnant (gestational 
days 7, 12, 15, and 18) and day 1 postpartum CD-1 mice. Uterine tissue 
total RNA was isolated using Trizol reagent; and gDNA was removed using 
TURBO DNA-free. cDNA was prepared using the RT2 First Strand Kit. QPCR 
reactions were prepared with RT2 SYBR qPCR Master Mix and loaded onto 
the SABioscience Tlr Signaling Pathway RT2 Profi ler PCR Array. Real time 
analysis was performed on an ABI Prism 7900HT Sequence Detection System. 
Data was analyzed using the SABioscience data analysis website.
Results: These studies confi rmed prior work demonstrating unique expression 
patterns of TLR1-9 in pregnant mouse uteri. Most notably, TLR5 expression 
increased 3-fold on day 15 and 6-fold on day 18. Proximal signaling molecules 
MyD88 and TIRAP decreased on gestational days 7 and 12, with a return 
≥ baseline by gestational day 18. Downstream molecules including Traf6, 
NFkB1 and NFkB2 decreased throughout gestation, with a nadir on day 12. 
IRF3 signifi cantly decreases throughout pregnancy and on postpartum day 1, 
with a > 3 fold nadir on day 15. Peptidoglycan recognition protein 1 (part of 
the COX-2 signaling pathway) demonstrated a 4 fold decrease on day 7, with 
return to baseline by gestational day 18. Multiple TLR signaling pathway end 
products also decreased during pregnancy, including IFNg, Il1-beta, Il1r1, 
Il6 and TNF.
Conclusions: These studies have confi rmed expression of multiple components 
of the TLR signaling pathway within the pregnant mouse uterus. Most 
notably, there occurred a signifi cant decrease in the expression of proximal 
and intermediary signaling molecules, along with immunologic end products 
during mid-gestation. These observations contribute to our understanding of 
the innate immune pathway in the pregnant mouse uterus and the potential 
signaling events contributing to PTD. (Funded by the March of Dimes 
Foundation 21-FY07-592)

F-223
Elucidating the Mechanisms Underlying Infl ammation-Induced Fetal 
Brain Injury. Amy G Brown, Kelsey E Breen, Irina Burd, Jinghua Chai, Michal 
E Elovitz. Maternal and Child Research Program, Department of OBGYN, 
CRRWH, University of Pennsylvania, Philadelphia, PA, USA.
Introduction: Exposure to prenatal infl ammation increases the risk for adverse 
neurobehavioral outcomes in exposed offspring. Using a mouse model of 
infl ammation-induced preterm birth (II-PTB), we have previously shown that 
infl ammation results in fetal white matter damage and neuronal injury. The 
mechanisms by which infl ammation negatively impact the developing fetal 
brain have yet to be determined. We hypothesize that infl ammation-induced fetal 
brain injury is mediated by alterations in cyclooxygenase -2 (COX-2) expression 
and the subsequent release of progstaglandins propagates neuronal injury.
Methods: A mouse model of II-PTB was utilized. At E15, pregnant CD1 
mice received an intrauterine infusion (IU) of LPS or saline. Fetal brains 
were harvested after 6h, fl ash frozen for QPCR (n = 5), or used to generate 
primary neuronal and co-cultures (glia and neurons, n = 3). Fetal brain IL-1 β, 
TNF- α, IL-6, and COX-2 mRNA expression was analyzed via QPCR. Media 
was collected from neuronal and co-cultures (Days in vitro 3 or 7), and IL-1β, 
TNF-α, and PGE2 levels were assessed via ELISA.
Results: LPS exposure increased IL-1β (P =0.007) and TNF- α (P = 0.018) 
mRNA expression within the E15 fetal brain compared to saline (IL-6 mRNA 
levels were unaffected). However, IL-1β and TNF- α were not increased in 
LPS-exposed neuronal or co-culture cell media. Yet, LPS exposure increased 
the PGE2 levels in co-culture media compared to saline (P = 0.03). This increase 
in PGE2 levels corresponds with enhanced COX-2 expression within the brains 
of fetuses exposed to IU LPS (P = 0.021). PGE2 levels were undetectable in 
control and LPS-exposed neuronal cultures.
Conclusion: These data show that IU infl ammation activates the COX-2/
PGE pathway which may be critical for neuronal injury to occur in the setting 
of II-PTB. Specifi cally, our results show that glial, not neuronal, cells are 
responsible for producing PGE2. The activation of the arachidonic acid (AA) 
pathway by infl ammation in the fetal brain, as implicated by the increase in 
COX-2 expression and subsequent glial cell PGE2 secretion, suggests that glial 
cells and PGs may be critical in promoting fetal brain injury. This study furthers 
our understanding of the mechanisms underlying infl ammation-induced fetal 
brain injury and introduces the idea that members of the AA pathway may be 
useful therapeutic targets.
Funding: RO1-HD046544

F-224
Precocious Maturation of the Fetal Ovine Skin Following In Utero 
Exposure to LPS. Thomas Cox,1 Suhas G Kallapur,1,2 Jeffrey A Keelan,1 
Masatoshi Saito,1,3 Alan H Jobe,1,2 Boris Kramer,4 Ilias Nitsos,1 Shaofu Li,1 
Li Zhang,1,5 Huixia Yang,5 Matthew W Kemp.1 1School of Women’s and 
Infants’ Health, The University of Western Australia, Australia; 2Division of 
Pulmonary Biology/Neonatology, Cincinnati Children’s Hospital Medical 
Centre, USA; 3Division of Perinatal Medicine, Tohoku University Hospital, 
Japan; 4Department of Paediatrics, Maastricht University Medical Centre, 
Netherlands; 5Department of Obstetrics and Gynecology, Peking University 
First Hospital, China.
Objective
Early preterm birth (<32 weeks) is linked with intrauterine infection and 
infl ammation. We used an ovine model of in utero infl ammation to investigate 
the impact of 2 day exposure to lipopolysaccharide on fetal skin maturation.
Methods
Date mated merino ewes were divided into two groups: A) 2 day intra-amniotic 
exposure (IAE) to 10 mg E.coli 055:B5 lipopolysaccharied (LPS) (n=5); and B) 
2 day IAE sterile saline (n=4). Ewes were anaesthetised and fetuses surgically 
delivered at 124 d (term=150 d). Skin from the inner thigh was dissected and 
snap frozen after immersion in OCT. Serial 9µm sections were H&E stained 
for epidermal thickness analysis using Imagepro. Signifi cance was assessed 
using a t-test. Expression of three epidermal differentiation markers: involucrin, 
claudin-1 and keratin-10 was assessed by immunohistochemistry.
Results
2d LPS exposure increased epidermal thickness (Fig. 1 C). Striking increases in 
claudin-1, keratin-10 (data not shown) and involucrin expression were observed 
following 2 d LPS exposure. Involurcin staining revealed limited development 
of the strata corneum and granulosum (arrows) in saline exposed fetal skin 
(Fig. 1A). Extensive development of the strata corneum (**) and granulosum 
(arrows) was identifi ed following 2d LPS exposure (Fig. 1B).
Conclusions
Epidermal dysfunction is a major cause of mortality in the preterm population. 
We demonstrate that in utero exposure to a bacterial agonist – a signifi cant 
cause of early preterm birth – induces maturation of the fetal skin. The impact 
of rapid maturation on epidermal function is unknown; however it may play a 
role in epidermal dysfunction associated with preterm birth.

F-225
Intrauterine Infl ammation, Insuffi cient To Induce Parturition, Still Evokes 
Fetal Brain Injury. Michal A Elovitz, Amy G Brown, Kelsey Breen, Lauren 
Anton, Irina Burd. Maternal and Child Health Research Program; OBGYN, 
University of Pennsylvania School of Medicine, Philadelphia, PA, USA.
Objective: Exposure to prenatal infl ammation is a known risk factor for 
neurobehavioral disorders. These adverse outcomes are believed to be 
mediated by a fetal infl ammatory response. This fetal response is posited to 
occur secondary to activated infl ammatory pathways in the uterus/placenta/
membranes that are primarily involved in the process of preterm birth (PTB). 
We sought to assess if intrauterine infl ammation, that is insuffi cient to cause 
PTB, could still evoke fetal brain injury.
Methods: CD-1 pregnant mice on E15 and E18 were used. Dams were 
randomized to intrauterine infusion (IU) of LPS (50 ug/dam) or saline. For 
each gestational age and treatment group, fetal brains (FB), amniotic fl uid 
(AF), maternal serum (MS) and placentas (PL) were collected 6 hrs after IU( 
n=6). FBs were processed for QPCR or neuronal cultures. Cytokine levels 
were assessed in AF and MS by ELISA and by QPCR in FBs and PL. Neuronal 
morphology/dendritic counts were assessed in neuronal cultures.
Results: Low dose LPS resulted in a PTB rate of 30% on E15. LPS on E18 did 
not cause PTB. Compared to IU NS, IU LPS increased MS IL6 levels (258.5+/-
187 vs.1607.3 +/-1389.4, P=0.09) on E18 but did not alter levels on E15. In 
AF, IL6 increased 27-fold on E18 (P=0.004) with LPS. On E15 and E18, LPS 
increased PL IL6 (8.6-fold, p=0.008; 7.2 fold, p=0.06), TNF (7-fold, p=0.002; 
5-fold, p=0.04) and IL1 (12-fold, p=0.008; 5.8-fold, p=0.009).
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LPS decreased dendritic counts on E15 (4.3 +/- 1.6; P<0.001) and E18 (5.8 
+/-1.8 vs. 3.9 +/- 1.4, P<0.001).
Conclusions: Intrauterine infl ammation, even in the absence of PTB, can 
evoke fetal brain injury at different gestational time points. Despite a limited 
maternal immune response, low dose intrauterine infl ammation induces a 
cytokine response in the placenta which may be suffi cient to induce brain injury. 
Extrapolating these fi ndings to the clinical realm, preterm labor triggered by 
infl ammatory processes, even in the absence of PTB, may lead to fetal brain 
injury and be associated with adverse outcomes for the exposed offspring.

F-226
Bacteria Localization in Fetal Membranes among Subjects with Preterm 
Premature Rupture of Membranes. Kimberly B Fortner,1 Carla E Ransom,1 
Bernard J Canzoneri,1 Rex C Bentley,3 Liping Feng,1 Patrick C Seed,2 Amy 
P Murtha.1 1Department OB/Gyn; Division Maternal-Fetal Medicine, Duke 
University, Durham, NC; 2Department Pediatrics; Division of Infectious 
Disease, Duke University, Durham, NC; 3Department of Pathology, Duke 
University.
BACKGROUND: Nearly 1 in 8 babies are born prematurely, with almost 
one-third secondary to preterm premature rupture of membranes (PPROM). 
Prior work revealed signifi cant thinning of the chorion layer among PPROM 
subjects, with greatest thinning at site of membrane rupture. The role of bacterial 
presence in fetal membrane remodeling has been limited by research tools to 
reliably identify bacterial presence. Our objective was to determine if bacteria 
localize preferentially in fetal membranes among PPROM compared to term 
no labor subjects.
METHODS: Membrane samples were prospectively collected from 5 PPROM 
and 5 term no labor subjects at site of membrane rupture and distant to rupture. 
Samples were formalin fi xed and paraffi n embedded, sections prepared, and 
FISH performed using a generic 16s ribosomal RNA probe. Slides were 
evaluated using Axio Imager and scored quantitatively for presence of the 
probe. FISH scores were obtained by counting bacterial fl uorescence in four 
quadrants from each membrane roll, with at least 3 rolls per sample. Differences 
in bacterial presence at rupture site and distant were calculated. Data was 
analyzed by Students t-test (Analyse-it).
RESULTS: The mean difference in bacterial number at rupture site compared 
to distant is greater among PPROM subjects compared to term no labor (mean 
difference 42.2 vs. -19.0, p=0.05). However, there was no signifi cant difference 
in overall mean number of bacteria identifi ed in PPROM versus term subjects 
(54.9 vs. 57.8, p=0.88).
DISCUSSION: These results suggest that in PPROM subjects, bacteria localize 
to the rupture site. Further, this localization may explain the chorion thinning 
previously identifi ed among PPROM subjects. The overall bacterial burden in 
PPROM and term no labor subjects was not signifi cantly different suggesting 
varying pathogenicity of species present.

F-227
Exposure to Intrauterine Infl ammation Results in Disruption of the Fetal 
Blood Brain Barrier. Alex M Friedman, Amy G Brown, Irina Burd, Michal 
A Elovitz. Maternal and Child Health Research Program; Dept OBGYN, 
University of Pennsylvania School of Medicine, Philadelphia, PA, USA.
Introduction: Prenatal infl ammation is a signifi cant risk factor for adverse 
neurobehavioral outcomes such as cerebral palsy and occurs commonly in 
spontaneous preterm birth. Precise mechanisms by which brain injury occurs 
remain elusive. Disruption of the blood brain barrier (BBB) is a common 

mechanism by which injury occurs in select neuroinfl ammatory disease states. 
The objective of this study was to determine if in utero exposure to infl ammation 
results in altered permeability in the fetal BBB.
Methods: Timed pregnant CD-1 mice were used. On E15, dams were 
randomized to intrauterine infusion (IU) of lipopolysaccharide (LPS) or normal 
saline (NS). 6 hours after IU, fetal brains were harvested for either QPCR or 
immunohistochemistry (IHC). (N=3-6 dams/treatment grou). To determine if 
expression of genes regulating tights junctions in the BBB were altered, QPCR 
was performed for 4 targets: Occludin, ZO-1, Claudin-1, or Claudin-2. IHC 
was used to evaluate E15 brains for evidence of IgG extravasation. Paraffi n 
tissue slices were prepared and after blocking were exposed to anti-mouse IgG 
(7.5ug/ml) for 24 hours at 4C.
Results: Prenatal infl ammation did not result in signifi cant changes in mRNA 
expression of gene regulating tight junctions in the BBB. IgG extravasation was 
present in periventricular brain tissue, in both surrounding tissue and within 
choroid) in E15 LPS exposed fetuses (A and B) while NS-exposed fetuses 
absent IgG extravasation (C and D).

Conclusion: Exposure to intrauterine infl ammation results in alterations of the 
BBB. Altered BBB permeability may play a role in neurologic injury in the 
setting of preterm infl ammation.

F-228
Gene Environment Interaction Predisposing to Spontaneous Preterm 
Birth: Role of Periodontal Disease and DNA Variants in Genes That 
Regulate Maternal Infl ammatory Response. Luis M Gomez,1 Dina H 
Appleby,2 Mary D Sammel,2 Marjorie K Jeffcoat,3 George A Macones,4 
Samuel Parry.1 1Maternal and Child Research Program, Division of Maternal-
Fetal Medicine, Department of Obstetrics and Gynecology, University of 
Pennsylvania School of Medicine, Philadelphia, PA, USA; 2Center for Clinical 
Epidemiology and Biostatistics, Department of Biostatistics and Epidemiology, 
University of Pennsylvania School of Medicine, Philadelphia, PA, USA; 
3Department of Periodontics, University of Pennsylvania School of Dental 
Medicine, Philadelphia, PA, USA; 4Division of Maternal-Fetal Medicine, 
Department of Obstetrics and Gynecology, Washington University in St. Louis 
School of Medicine, St. Louis, MO, USA.
INTRODUCTION
Gene environment interaction studies have demonstrated an association 
between spontaneous preterm birth (SPTB) and intrauterine infl ammation. 
We sought to investigate if maternal extra-uterine infl ammation such as 
periodontal disease (POD) could be associated with SPTB in women with 
susceptible genotypes.
METHODS
This is a secondary analysis of a large prospective cohort study. Maternal DNA 
samples were collected from 1078 women in whom the presence of POD was 
investigated. We used a 1536-single nucleotide polymorphism (SNP) custom 
chip panel to study associations between genotype distributions (tag-SNPs) 
in genes regulating infl ammatory pathways and SPTB (delivery less than 37 
weeks’ gestation). We performed logistic regression analyses to determine 
whether POD modifi ed genetic susceptibilities for SPTB within genes that 
regulate the infl ammatory response.
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RESULTS
In our cohort, 785/1078 (72.8%) women had POD diagnosed by trained 
dental hygienists, and 99/1078 (9.2%) women underwent SPTB. Twenty-
four tag-SNPs in 6 genes (PRKCA, FLT1, IL-6, MMP2, IL-17A and IL-4) 
of infl ammatory pathways were associated with an elevated risk for SPTB 
(P<0.01). Among women with susceptible genotypes, the presence of POD 
was associated with an increased risk of SPTB only in those who carried the 
tag-SNP rs1990503 (PRKCA gene); P=0.01, crude OR 2.3, CI 1.3-4. However, 
after logistic regression analysis for various modifi ers (ethnicity, history of 
SPTB, sexually transmitted disease and bacterial vaginosis) this association 
with SPTB was no longer observed (P=0.9; adjusted OR 2.4, CI 0.8-6.4).
CONCLUSION
Periodontal disease does not modify the risk of SPTB in women carrying 
susceptible genotypes in genes that regulate the infl ammatory response.

F-229
Leukocyte Chemotaxis of the Reproductive Tissues during Late Gestation 
in the Rat. Nardhy Gomez-Lopez,1 Satomi Tanaka,1 Gerlinde A Metz,2 David M 
Olson.1 1Ob/Gyn, Pediatrics and Physiology, University of Alberta, Edmonton, 
AB, Canada; 2Canadian Centre for Behavioural Neuroscience, University of 
Lethbridge, Lethbridge, AB, Canada.
Introduction: Parturition is an infl ammatory response characterized by 
leukocyte infi ltration into the reproductive tissues (RT) and the secretion of 
chemokines before and during delivery.
Objective: Our aim was to ascertain the leukocyte chemotactic activity (LCA) 
and chemokines from RT and peripheral leukocytes during late gestation of 
the rat.
Methods: RT (cervix, FM, placenta, uterus [upper, middle and lower segment], 
ovary) and peripheral leukocytes were obtained from pregnant Long Evans rats 
at 17, 20 and 22 gestational days (GD; n=5, delivery=GD23). Protein extracts 
and total RNA were obtained. LCA was quantifi ed using Boyden chambers and 
fl ow cytometry. CCL2, CXCL1 and -10 mRNA abundance and protein were 
quantifi ed by RT-PCR real time and ELISA, respectively. Statistical analysis 
was performed by ANOVA and Games-Howell test.
Results: Overall the LCA was higher in the cervix than in other RT, but did 
not vary between GD. Cervical CXCL10 protein was greater at GD20 than 17 
(p=0.020). In FM and placenta the LCA was similar between GD, but CXCL1 
protein was higher at GD22 than at 20 or 17 (p=0.009, 0.015, respectively), and 
in placenta the CCL2 levels (mRNA and protein) were higher at GD22 than at 
20 or 17 (p=0.04, 0.008, respectively). Likewise, placental CXCL1 expression 
was higher at GD22 than at 20 or 17 (p=0.028, 0.05, respectively). In the uterine 
upper segment, the LCA was higher at GD22 than at 20 or 17 (p=0.005, 0.009, 
respectively). In contrast, in the uterine middle segment, the LCA was lower 
at GD22 than at 17 (p=0.002), while there were no differences in LCA from 
the uterine lower segment. The LCA peaked in the ovary on GD20 compared 
to 22 (p=0.003). There were no signifi cant differences between the chemokine 
levels in any of the uterine segments or in the ovary. Finally we found that the 
peripheral leukocytes expressed higher levels of CCL2 than the RT, mostly at 
GD22, although there were no signifi cant differences between GD.
Conclusions: Rat maternal cervix, uterine upper segment, FM and placenta 
have increased chemotactic activity and/or chemokine secretion, and peripheral 
leukocytes are activated, in late gestation. They consequently migrate to the RT, 
creating an infl ammatory microenvironment that regulates parturition.
Funding: Alberta Innovates-Health Solutions PreHOT

F-230
LPS-Induced NFκB Activation Is Associated with ROS Production, 
NADPHox and iNOS Activation in an In Vitro Model of Chorioamnionitis. 
T Hadi,1 M Wendremaire,1 C Peyronel,2 F Coppin,1 M Sediki,1 F Goirand,1 M 
Dumas,1 P Sagot,2 F Lirussi,1 M Bardou.1 1CIC-P 803, INSERM, Dijon, France; 
2Obstetrics, CHU, Dijon, France.
BACKGROUND: Preterm labor is a major health issue, caused in about 50% 
of case by chorioamnionitis. The resulting infl ammation leads to utero-placental 
remodeling that will induce parturition. Infl ammation is also often associated 
with reactive oxygen species (ROS) production, leading to an amplifi cation 
of the infl ammatory signal. This effect is partly due to the activation of NFκB, 
which is oxidation sensitive, thus leading to pro-infl ammatory cytokines 
production. This study was aimed to investigate the effect of LPS on ROS 
production in an in vitro model of chorioamnionitis.
METHODS: Myometrial biopsies, obtained from women undergoing cesarean 
delivery for uncomplicated pregnancies prior to the onset of labor, were cut 
into small strips and cultured for 48h before LPS stimulation, (10µg/ml, 3, 8 

and 48h). ROS production was assessed by DAPI/DHE. NADPHox activity 
was measured by luminometry. The impact of LPS on ROS producing enzymes 
NADPox (the catalytic isoforms NOX2 and NOX4, and the regulatory p22phox 
and p47phox subunits) expression was assessed by RT-PCR and western 
blotting. Finally, NFκB activation was measured by western blotting and PCR, 
and its localization by Immuno-Fluorescence.
RESULTS: All results are expressed vs control. 48h LPS stimulation increased 
ROS labeling (+46.3%). LPS stimulation was also associated with an increase 
in NADPHox acitivity, at 3h and 48h (1.64, 1.87 folds increase). LPS treatment 
induced an increase in NOX2, NOX4 and iNOS transcription (15.3, 12.5 and 
2.9 folds increase, 8h), and NOX2 and iNOS expression (5.8, 2.7 folds increase, 
48h). No effect was observed on the expression of p22phox and p47phox. LPS 
stimulation was also associated with an increase in NFκB phosphorylation 
(1.8 fold increase) and nuclear translocation, and with an increase in IL-
1β and TNFα transcripts level (3.5, 3.6 fold increase), two NFκB induced 
infl ammatory cytokines.
CONCLUSION: These results show that LPS induces ROS production and 
leads to NFκB activation. This production is caused by an activation of the 
NADPHox, and also by an up-regulation of its catalytic site expression, 
associated with iNOS up-regulation. Given NOX2/4 distribution, respectively 
in macrophages and myometrial smooth muscle cells, it would be of interest 
to further characterize the cells involved in this response.

F-231
Evidence That Bacterially Induced Preterm Labor in the Mouse Is a 
Process Determined by the Mother Rather Than the Fetus. Yana Filipovich,1 
Scott A Hahn,1 Emmet Hirsch.1,2 1Obstetrics and Gynecology, NorthShore 
University HealthSystem, Evanston, IL; 2Obstetrics and Gynecology, University 
of Chicago, Chicago, IL.
Objective: We have previously demonstrated that intrauterine administration 
of E. coli induces preterm delivery in the mouse via a process completely 
dependent upon the toll-like receptor adaptor protein MyD88 (myeloid 
differentiation primary-response gene 88). This conclusion was based upon 
abolishment of bacterially induced preterm delivery in MyD88-defi cient 
(MyD88 KO) dams carrying MyD88 KO fetuses compared to wild-type (WT) 
dams carrying WT fetuses. The purpose of the present study is to investigate 
the respective roles of the relevant maternal and fetal genotypes in the initiation 
and maintenance of bacterially induced preterm labor.
Methods: The following mother-fetus genotype combinations were generated 
by natural matings: WT dams carrying WT fetuses, WT dams carrying MyD88-
heterozygous (MyD88 HET) fetuses and MyD88 KO dams carrying MyD88 
HET fetuses. On day 14.5 of gestation intrauterine injection was performed 
with either 109 or 1010 killed E. coli (n=7-8 per group). Mice were observed 
after surgery for preterm delivery (delivery of at least one pup within 48 hours 
post injection) and for fetal retention in utero.
Results: Maternal, but not fetal genotype was associated with E. coli-induced 
preterm birth.
Mother g-type Fetus g-type E. coli inoculum Preterm delivery (%)
WT WT 1010 100
WT MyD88 HET 1010 100
MyD88 KO MyD88 HET 1010 13
   P<.0001
    
WT WT 109 100
WT MyD88 HET 109 86
MyD88 KO MyD88 HET 109 14
   P<.001
Among WT dams, the proportion of fetuses retained in utero was not infl uenced 
by fetal genotype (average percent of fetuses left in utero per pregnancy after 
treatment with 1x1010 E. coli: 58% WT vs 50% MyD88 HET (p not signifi cant); 
similar results with 1x109 E. coli).
Conclusions: Bacterially-induced preterm delivery appears to be determined 
by maternal, rather than fetal MyD88 status in the mouse. Similar dependence 
on maternal MyD88 occurs for fetal retention in utero. There remains the 
possibility of a role for fetal signaling in parturition that is dependent upon gene 
dosage, given that MyD88-defi ciency was only studied in the heterozygous 
state. Future experiments will address this possibility.
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F-232
Intraperitoneal Surfactant Protein A (SP-A) Augments LPS-Induced 
Murine Preterm Delivery. Yana Filipovich,1 Varkha Agrawal,1 Emmet 
Hirsch.1,2 1Obstetrics and Gynecology, NorthShore University HealthSystem, 
Evanston, IL; 2Obstetrics and Gynecology, University of Chicago, Chicago, 
IL.
Objective: Surfactant protein A (SP-A), an endogenous protein found in 
amniotic fl uid and produced by fetal lung, is capable of either activating or 
suppressing immune function. Condon et al. reported in mice that intraamniotic 
injection of SP-A acts as a proinfl ammatory signal for the onset of parturition. In 
contrast, we have shown previously that SP-A suppresses preterm delivery in a 
mouse model of infection-induced labor induced by intrauterine (extraamniotic) 
administration of toll-like receptor (TLR) ligands. Here we test the impact 
of SP-A on preterm delivery induced by intraperitoneal (IP) injection of 
lipopolysaccharide (LPS, a TLR4 ligand).
Methods: CD-1 mice (12 per group) on day 14.5 of gestation underwent IP 
injection of LPS (15 µg/mouse) with or without supplemental SP-A (150 µg/
mouse or 225 µg/mouse). A separate group of animals (n=5) underwent IP 
injection with SP-A alone (225 µg/mouse). Mice were observed after surgery 
for preterm delivery (delivery of at least one pup within 48 hours).
Results: IP injection of SP-A alone did not cause preterm delivery in any mice. 
IP injection of LPS caused preterm delivery in 25% of mice. The addition of 
150 µg or 225 µg of SP-A to LPS signifi cantly increased preterm delivery to 
67% and 75%, respectively (P=0.03).
Conclusions: SP-A has a differential effect on the induction of preterm labor, 
depending on the bodily compartment in which it is injected. In the extraamniotic 
space of the uterine lumen, SP-A appears to suppress TLR-dependent labor, 
while in the amniotic sac and peritoneal cavity, it promotes it.

F-233
A Fish-Enriched Diet in Pregnancy Is Associated with Enhanced Levels 
of Resolvin and Protectin Precursors in the Human Placenta at Term. 
Jeffrey A Keelan,1 Rebecca Colvin,1 Emilie Mas,2 Craig E Pennell,1 Brendan J 
Waddell,3 Peter J Mark,3 Anne E Barden,2 Trevor A Mori.2 1School of Women’s 
and Infants’ Health, University of Western Australia, Perth, WA, Australia; 
2School of Medicine and Pharmacology, University of Western Australia, Perth, 
WA, Australia; 3School of Anatomy and Human Biology, University of Western 
Australia, Perth, WA, Australia.
Objectives: A maternal diet rich in fish oil-derived n3 long-chain 
polyunsaturated fatty acids (LC-PUFA) may reduce pregnancy complications 
and improve neonatal outcomes. A family of novel anti-infl ammatory lipid 
mediators called resolvins and protectins has recently been identified, 
derived enzymatically from n3 LC-PUFAs docosahexaenoic acid (DHA) and 
eicosapentaenoic acid (EPA). Our objective was to test the hypothesis that 
dietary fi sh supplementation late in pregnancy would alter concentrations of 
n3 LC-PUFAs, resolvins, protectins and their precursors in the term placenta, 
providing a mechanism for anti-infl ammatory protection in pregnancy.
Methods: Placentas from normal healthy pregnancies were delivered at term 
by Caesarean section and categorised into two groups: those from women with 
a low fi sh diet (≤1 fi sh meal per week) or high fi sh diet (≥3 fi sh meals per week 
and/or fi sh oil supplementation) in the month before delivery. LC-PUFAs were 
analysed by GC-MS. Levels of the following lipid mediators were analysed by 
LC-MS/MS after solvent / reverse phase extraction: EPA-derived 18-HEPE 
and resolvin E1 (RvE1); DHA-derived 17SDHA, RvD1 and protectin D1 
(PD1). Protein was also extracted for assessment of cytokine expression by 
ELISA. Data were normalised to tissue wet weight and analysed by ANOVA 
and linear correlation.
Results: Placental tissues from the low and high fi sh diet groups had similar 
levels of n3 LC-PUFAs (including DHA and EPA) and cytokines (IL-6, TNF-a). 
However, 18-HEPE and 17SDHA levels were ∼2-3-fold higher in the high fi sh 
group, and were signifi cantly correlated with each other (r2=0.476) but not 
with other lipids or cytokines. RvE1 and RvD2 were undetectable. PD1 was 
detected in one sample with high 17SDHA levels.
Conclusions: A high fi sh diet in pregnancy is associated with increased levels 
of placental resolvin and protectin precursors. This is one of the fi rst reports 
of measurement of these mediators in human tissues. Elevated levels may be 
associated with protection from infl ammation, although no evidence to support 
this was found in this study.

F-234
Exposure to U. parvum Modulates the Ability of the Fetal Skin To 
Respond to LPS. Matthew W Kemp,1 Masatoshi Saito,1,3 Alan H Jobe,1,2 
Jeffrey A Keelan,1 Ilias Nitsos,1 Christine Knox,4 Shaofu Li,1 Li Zhang,1,5 
Huixia Yang,5 John P Newnham,1 Suhas G Kallapur.1,2 1School of Women’s 
and Infants’ Health, The University of Western Australia, Australia; 2Division 
of Pulmonary Biology/Neonatology, Cincinnati Children’s Hospital Medical 
Centre, USA; 3Division of Perinatal Medicine, Tohoku University Hospital, 
Japan; 4Institute of Health and Biomedical Research, Queensland University 
of Technology, Australia; 5Department of Obstetrics and Gynecology, Peking 
University First Hospital, China.
Objective
Early preterm birth is associated with infection and fetal infl ammation. We 
used an ovine model of in utero infection to ask if prior exposure to U. parvum 
serovar 3 (UP) modulated the response of the fetal skin to lipopolysaccharide 
exposure.
Methods
Date mated merino ewes were divided into fi ve groups: 1) 7 d intra-amniotic 
exposure (IAE) of UP / 2d IAE of 10mg E.coli lipopolysaccharide 055:B5 
(LPS) (n=5); 2) 69 d IAE of UP / 2 d IAE LPS (n=5); 3) 7 d IAE media / 2 
d IAA saline (n=5); 4) 69 d IAE sterile media / 2 d IAE saline (n=5); and 5) 
4) 69 d IAE sterile media / 2 d IAE LPS (n=5).Ewes were anaesthetised and 
fetuses surgically delivered at 124 d (term=150). Skin from the inner thigh 
was processed for qPCR analysis. Mann-Whitney Tests were used to assess 
differences between groups.
Results
2 d LPS exposure increased (fold change) IL-1β (mean 7.06; SEM 3.7) and IL-8 
(median 94.1; IQR 9.9-390) expression. 7 d UP exposure increased expression 
of TNFα (mean 12.2; SEM 4.8) and MCP1 (mean 11.8; SEM 5.1). 69 d UP 
exposure elicited blunted responses for all factors assessed. 2 d LPS (p=0.008) 
and 2 d LPS + 7d UP (p=0.03) exposure exposure resulted in higher IL-8 
expression than 7 d UP exposure alone. Combined UP/LPS exposure reduced 
IL-8 expression towards signifi cance (p=0.09) (Fig.1).
Conclusions
1) Fetal skin infl ammation is determined by both agonist and length of exposure; 
and 2) The fetal skin’s response to LPS is modulated by UP exposure. These 
data support the skin’s involvement in fetal infl ammation. The ability of the 
preterm infant to respond effectively to nosocomial skin infections may be 
modulated by in utero exposures.
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F-235
In Utero Exposure to U. parvum Induces Infl ammation in the Fetal Skin. 
Matthew W Kemp,1 Masatoshi Saito,1,4 Suhas G Kallapur,1,2 Alan H Jobe,1,2 
Jeffrey A Keelan,1 Boris Kramer,3 Shaofu Li,1 Christine Knox,5 Li Zhang,1,6 
Huixia Yang,6 John P Newnham.1 1School of Women’s and Infants’ Health, The 
University of Western Australia, Australia; 2Division of Pulmonary Biology/
Neonatology, Cincinnati Children’s Hospital Medical Centre, USA; 3Department 
of Paediatrics, School of Oncology and Developmental Biology, Maastricht 
University Medical Center, Netherlands; 4Division of Perinatal Medicine, 
Tohoku University Hospital, Japan; 5Institute of Health and Biomedical 
Research, Queensland University of Technology, Australia; 6Department of 
Obstetrics and Gynaecology, Peking University First Hospital, China.
Objective
Infection of the amniotic cavity is associated with fetal infl ammation and 
preterm birth. Using our ovine model of intrauterine infection we asked if the 
fetal skin could mount a pro-infl ammatory response to acute (3 and 7 day) and 
chronic exposure to Ureaplasma parvum serovar 3 (UP).
Methods
Date mated merino ewes were divided into four groups: 1) 3 day intra-amniotic 
exposure (IAE) of UP (n=5); 2) 7 day IAE of UP (n=5); 3) 69 day IAE UP (n=5); 
and 4) 7 day IAE saline (n=4). Ewes were anaesthetised and fetuses operatively 
delivered at 124 days (term=150). RNA was extracted from skin from the 
inner thigh and assessed for chemokine / cytokine expression using qPCR. 
Signifi cance was tested using a Mann-Whitney Test. Immunocyte infi ltration 
was assessed by staining 9µM transverse skin sections with H&E.
Results
UP exposed epidermis had a marked, progressive basophilic infi ltration (Fig. 
1A). Normalised qPCR analyses demonstrated signifi cant (p<0.05) increases 
(fold change) in TNFα (mean,12.3; SEM 4.9) and MCP-1 (mean,11.9; SEM 
5.1) 7 days post-UP exposure relative to their expression after 69 days UP 
exposure (Fig1B).
Conclusions
Cellular infi ltration and cytokine / chemokine up-regulation demonstrate an 
infl ammatory reaction. Therefore, the ovine fetal skin can mount a robust pro-
infl ammatory response following UP exposure. Expression of proinfl ammatory 
mediators (TNFα / MCP-1) is modulated by the length of UP exposure. We 
suggest the fetal skin may contribute to FIRS and preterm birth following in 
utero UP infection.

F-236
The Effects of Lactobacillus rhamnosus GR-1 on Amnion Cytokine and 
Chemokine Production. Rebecca JE Koscik,1,2 Wei Li,2 Andrew Martins,3 Sun 
O Kim,3 Gregor Reid,3 John RG Challis,1,2 Alan D Bocking.1,2 1Departments of 
Physiology and Obstetrics and Gynaecology, University of Toronto, Toronto, 
ON, Canada; 2Samuel Lunenfeld Research Institute, Mount Sinai Hospital, 
Toronto, ON, Canada; 3Departments of Microbiology and Immunology, 
University of Western Ontario, London, ON, Canada.
BACKGROUND: Bacterial Vaginosis affects approximately 20% of 
pregnant women. During this alteration to the vaginal fl ora, lactobacilli 
become dominated by pathogenic bacteria. Subsequent ascending infection 
increases cytokine production from immune cells and gestational tissues. 
Consequentially, cytokines can stimulate prostaglandin production leading to 
the onset of pre-term labour.
HYPOTHESIS: Lactobacillus rhamnosus GR-1 (GR-1) will increase production 
of anti-infl ammatory cytokines while preventing increases in pro-infl ammatory 
cytokines caused by bacterial endotoxin stimulation of the amnion.

METHODS: Human placentae were collected from women undergoing 
elective caesarean sections at Mount Sinai Hospital, Toronto. The amnion 
was digested in 0.1% trypsin and 0.1% collagenase and cells were plated to a 
density of 0.8x106until confl uency was reached. Cells were serum-starved for 
12 hours and then treated with GR-1 supernatant (1:20 dilution) for 12 hours 
followed by lipotechoic acid (LTA, 10 pg/ml) and lipopolysaccharide (LPS, 
100 pg/ml) treatments before medium collection after 12 hours. Medium was 
analyzed using ELISA.
RESULTS: Interleukin (IL)-6 increased in all groups (n=13, p<0.05) compared 
to control: GR-1 (1.82 fold), LTA (2.38 fold), GR-1+LTA (2.22 fold), LPS 
(2.47 fold), GR-1+LPS (2.61 fold). IL-8 was increased in all groups (n=13, 
p<0.05) compared to control: GR-1 (10.87 fold), LTA (8.32 fold), GR-1+LTA 
(13.18 fold), LPS (3.74 ng/ml), GR-1+LPS (9.84 fold). Tumor necrosis factor 
(TNF)-α was increased with LPS (368.34 pg/ml) and LTA (103.93 pg/ml) 
compared to control (below detectable limits, 4pg/ml) and was inhibited with 
GR-1: GR-1+LTA (19.90 pg/ml), GR-1+LPS (69.10 pg/ml).
CONCLUSIONS: GR-1 increases the production of the chemokine, IL-8 in 
human amnion cells as well as IL-6, a cytokine that modulates pro-infl ammatory 
cytokine levels. GR-1 decreases the LPS and LTA stimulated production of 
the pro-infl ammatory cytokine, TNF-α potentially preventing the negative 
consequences of infl ammation due to ascending infection.

F-237
TLR Agonists Result in Differential Cytokine Expression by 1st Trimester 
vs Term Basalis vs Term Parietalis Human Decidual Cells. Graciela 
Krikun,1 Gil Mor,1 Vikki Abrahams,1 Frederick Schatz,1 Seth Guller,1 Charles 
J Lockwood.1 1Ob/Gyn & Rep. Sci, Yale University, SOM, New Haven, CT, 
USA; 2Ob/Gyn & Rep. Sci, Yale University, SOM, New Haven, CT, USA; 3Ob/
Gyn & Rep. Sci, Yale University, SOM, New Haven, CT, USA; 4Ob/Gyn & Rep. 
Sci, Yale University, SOM, New Haven, CT, USA; 5Ob/Gyn & Rep. Sci, Yale 
University, SOM, New Haven, CT, USA; 6Ob/Gyn & Rep. Sci, Yale University, 
SOM, New Haven, CT, USA.
Background: Successful trophoblast invasion requires that the pregnant 
endometrium act in an immunologically paradoxical fashion while maintaining 
host defenses against an array of pathogens. Previous studies from our 
laboratory have demonstrated that Toll-like receptors (TLRs) are expressed 
by 1st and term human decidual cells. We now demonstrate that agonists to 
TLRs 2, 3 and 4 result in differentially expressed chemokines by these cells. 
Hence there is a clear difference in the role of 1st trimester, decidua basalis and 
decidua parietalis in their function during pregnancy.
Methods: Decidual cells were were cultured with estradiol + progestin for 
10 days to mimic the physiologic environment of pregnancy. TLR2, 3 and 4 
agonists were added overnight at either 5 or 10µg/mL. Cytokine/ chemokine 
output was analyzed by Multiplex and confi rmed by ELISA.
Results: We now demonstrate that cells from 1st trimester decidua, decidua 
basalis or decidua parietalis produce completely different patterns and levels of 
TLR stimulated chemokine production. Thus, IL8 was highly induced by LPS 
in decidua basalis, parietalis and 1st trimester, whereas poly IC induced IL8 
in both 1st trimester decidua as well as decidua parietalis but had no effect on 
decidua basalis. While IL6 mimicked the responses of IL8, G-CSF, displayed 
a completely different profi le where both LPS and poly IC strongly induced it’s 
production in fi rst trimester decidual cells, but had a moderate effect on decidua 
parietalis and no chemokine production in decidua basalis. One way analysis 
of variance demonstrated signifi cance in these differences (n=4).
Conclusions: These fi ndings suggest that the decidua is a critical component 
of the innate immune response in pregnancy in a temporal and special 
manner. Moreover, the results have implications for the success or failure of 
compromised pregnancies in early or late gestation.

F-238
Antepartum Ovarian Vein Thrombosis: A Case Report and Literature 
Review. Kfi er Kuba,1 Laxmi Baxi.2 1College of Medicine, SUNY Downstate 
Medical Center, Brooklyn, NY, USA; 2Department of Obstetrics & Gynecology, 
Sloane Hospital for Women, Columbia University Medical Center College of 
Physicians and Surgeons, New York, NY, USA.
Introduction
Ovarian vein thrombosis (OVT) is an uncommon, life threatening illness usually 
occurring post-partum. Only 15 reported cases are antepartum (AOVT). Here 
we present a case of AOVT managed successfully and summarize the English 
literature on AOVT.
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Case Report
A 30 year old G4P3 with no past medical history presented at 22 weeks 
complaining of right-sided, non-radiating abdominal pain with no associated 
symptoms that began after being struck in the abdomen by a toddler. MRI 
revealed ROVT and excluded appendicitis, confi rmed by MRI at another 
institution which also showed collateral vessels. Enoxaparin was given until 
36 weeks when heparin was started. She underwent induction at 40+ weeks 
and anticoagulation was continued post-partum. Thrombophilia workup at time 
of presentation was negative.
Literature Review
Literature review identifi ed 15 patients with AOVT; 10 are in the English 
literature. Patients were age 29 to 39, gravida 1-5, parity 0-2, gestational age 
7-38 weeks, and had 8 singletons and 2 twin gestations. Presentations included 
abdominal pain, new-onset preeclampsia, and chest pain with dyspnea. One 
was asymptomatic.
Discussion
AOVT is rare and difficult to diagnose. Differential diagnosis includes 
appendicitis, ovarian torsion, pyelonephritis and tubo-ovarian abscess among 
others, can present as a pulmonary embolus (PE) or remain asymptomatic. Our 
review indicates history of OHSS, DVT or PE, infection, and Factor V Leiden 
or MTHFR C677T heterozygosity may be risk factors.
Physicians must rely on the history, sonography and MRI to make the diagnosis. 
In this review, six sonograms missed the OVT, including one after MRI 
diagnosis. Four were diagnosed by MRI, and four by post-partum CT. Two 
were misdiagnosed with appendicitis and underwent exploration. One was 
diagnosed during cesarean section.
Management of patients with AOVT varies, as there is no recommended 
therapy. Placement of a vena cava fi lter is indicated when anticoagulation is 
contraindicated or when a PE develops while on therapeutic anticoagulation.
Conclusion
AOVT, although rare, can present at any gestational age or can remain 
asymptomatic. High index of suspicion, careful history and appropriate workup 
and imaging are necessary for prompt diagnosis and management. It is possible 
that several cases are unreported.

F-239
Transcriptomic Analysis of Human Myometrium Supports Infl ammation 
but Not PR-Mediated Functional Progesterone Withdrawal as a 
Mechanism for Changes in Gene Expression with Labour. Yun S Lee,1 
Scott Nelson,2 Shrikant Bollopragada,2 Vasso Terzidou,1 Suren Sooranna,1 
Jane Norman,3 Mark R Johnson,1 Phillip R Bennett.1 1Institute of Reproductive 
and Developmental Biology, Imperial College, London, United Kingdom; 
2Reproductive and Maternal Medicine, Glasgow University, Glasgow, United 
Kingdom; 3Reproductive and Developmental Sciences, The University of 
Edinburgh, Edinburgh, United Kingdom.
Two of the leading hypothesis for the changes in gene expression seen in 
myometrium with the onset of labour are activation of infl ammation and 
‘functional progesterone withdrawal’ mediated by inhibition of PR function. 
Bollapragada et al have used Affymetrix GeneChip arrays transcriptomic 
analysis to identify genes whose expression is signifi cantly increased or 
decreased in the myometrium in association with labour. We have modeled 
activation of inflammation in myocytes by incubating human pregnant 
myocytes in culture with progesterone (MPA) and interleukin-1beta (IL-1β), 
and PR-mediated ‘functional progesterone withdrawal’ by siRNA knockdown 
of PR in the same cells and have assessed their effects upon gene expression 
using similar Affymetrix GeneChip arrays. We then correlated the effects of 
activation of infl ammation or PR-knockdown with the effect of labour upon 
myometrial gene expression.
Of the 248 unique genes whose expression was significantly increased 
with labour 105 genes were also increased by IL-1β, but only 20 were also 
increased by PR-knockdown. There was an overall correlation between the 
effect of IL-1β, and labour (Pearson r=0.33 p=0.0003) but no correlation with 
PR-knockdown. When all 4730 probe sets whose expression increases with 
labour were considered there remained a correlation between the effect of 
IL-1β, and labour (Pearson r=0.33 p=0.0003) but again no correlation with 
PR-knockdown. There was no correlation between the effect of either IL-1β 
or PR-knockdown and changes in expression of genes which were found to 
be downregulated with labour.
We conclude that activation of infl ammation but not ‘functional progesterone 
withdrawal’ mediated by inhibition of PR function plays a signifi cant role in 
changes in gene expression associated with labour.

F-240
The Role of Toll-Like Receptors in Secretion of Cytokine/Chemokine from 
Human Primary Cultured Decidual Cells. Wei Li, Siwen Yang, John RG 
Challis, Alan D Bocking. Det.of Obstetrics & Gynecology and Physiology, 
University of Toronto, Toronto, ON, Canada.
Objective: Infection caused by a variety of microorganisms is important in the 
pathogenesis of preterm labor and pro-infl ammatory cytokines play a crucial 
role in the mechanisms of preterm labor. The host Toll-like receptors (TLRs) 
are the sensor for recognition of pathogen-associated molecular patterns 
(PAMPs) and activate innate immune responses. However, the role of TLRs 
in cytokine/chemokine secretion from cultured human decidual cells remains 
poorly understood. This study aimed to investigate the effect of TLR agonists 
on cytokine/chemokine secretion from human primary cultured decidual cells. 
Methods: Decidual cells were isolated by collagenase from human term fetal 
membranes and cultured at 37 °C in 5% CO2:95%O2 with estradiol (10-9M)/
progesterone (10-9 M) and treated with/without TLR agonists: Pam3CSK4 
(TLR1/2 agonist), lipoteichoic acid (LTA-TLR2 agonist), Poly(I:C) (TLR3 
agonist), Lipopolysaccharide (LPS-TLR4 agonist), S.typhimurium Flagellin 
(TLR5 agonist), FSL-1 (TLR6/2 agonist), Imiquimod (TLR7 agonist), 
ssRNA40 (TLR8 agonist) and ODN2006 (TLR9 agonist) for 24h. The 
concentration of TNFα, IL-6, -8, IFNα and IFNγ were analyzed by ELISA. 
Results: In the conditioned medium, we found that all of the TLR agonists 
except TLR8 agonist, signifi cantly increased IL-6 output compared with control 
(p<0.05); Moreover, TLR2 and TLR4 agonists signifi cantly increased TNFα 
output (p<0.05); TLR3, TLR4, TLR5 and TLR9 agonists signifi cantly increased 
IFNγ output (p<0.05); TLR1/2, TLR2, TLR4, TLR5 and TLR6/2 agonists 
signifi cantly increased IL-8 output (p<0.05) as well; interestingly, only TLR9 
agonist signifi cantly increased IFNα output (p<0.01). Conclusion: Our fi ndings 
demonstrate that TLR1-7 and -9 but not TLR8 agonist stimulate cytokine and 
chemokine secretion from cultured human decidual cells, suggesting that human 
decidual cells present functional TLR1-7 and -9, which recognize the majority 
of the bacterial and viral PAMPs and also, demonstrate receptor specifi city on 
cytokine and chemokine production.

F-241
The Peripheral Whole Blood Transcriptome of Acute Systemic Infection 
in Human Pregnancy. Ichchha Madan,1,2 Tinnakorn Chaiworapongsa,1,2 
Giovanna Ogge,1,2 Adi L Tarca,1,3 Gaurav Bhatti,1,3 Sorin Draghici,1,3 Sonia S 
Hassan,1,2 Roberto Romero.1,2 1Perinatology Research Branch, NICHD, NIH, 
DHHS, Detroit, MI, USA; 2Department of Obstetrics and Gynecology, Wayne 
State University, Detroit, MI, USA; 3Department of Computer Science, Wayne 
State University, Detroit, MI, USA.
Objective: Pregnancy is a unique immune state characterized by activation of 
the innate immune response and suppression of adaptive immunity. Previous 
studies have demonstrated that normal pregnancy can produce infl ammatory 
changes in blood leucocytes akin to those of sepsis. During pregnancy, acute 
pyelonephritis is associated with an increased risk of adult respiratory distress 
syndrome (ARDS) and sepsis. The objective of this study was to compare the 
gene expression profi le of maternal whole blood between acute pyelonephritis 
and those of normal pregnancy.
Study Design: A case-control study was conducted to include pregnant 
women with acute pyelonephritis (n=14) and normal pregnant women (n=34). 
Affymetrix microarrays were used for gene expression profi ling. A moderated 
t-test was used to determine differential gene expression using a false discovery 
rate of 0.1 and fold change >1.5, while adjusting for white blood cell count 
and gestational age. A subset of differentially expressed genes were validated 
by the Biomark real-time PCR in an extended set of samples (cases, n=18 and 
controls, n=60). Gene ontology and pathway analysis were applied.
Results: 1) 983 genes were differentially expressed in acute pyelonephritis, 457 
were up-regulated and 526 were down-regulated; 2) 86% (48/56) of the genes 
tested by PCR were confi rmed; 3) Signifi cantly perturbed pathways included: 
a) Cytokine-cytokine receptor interaction; b) T cell receptor signaling; c) Jak-
STAT signaling; and d) Complement and coagulation cascades.
Conclusion: This is the fi rst report of the transcriptomic signature profi le of 
circulating whole blood in pregnancy complicated with acute pyelonephritis. 
Only 257 out of the 983 genes have been identifi ed in non-pregnant subjects 
with sepsis (Calvano et al; Nature 2005). Therefore, the remaining 726 genes 
appear to be specifi c for systemic infl ammation in pregnant women. These 
genes have an important role in the regulation of immune function, complement 
cascade and other biological processes. Such differences (qualitative and 
quantitative) may be responsible for the different response of pregnant women 
to microbial products or infection.
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F-242
Temporal Analysis of Chemokine Production and Immune Cell Infl ux 
into the Uterus in Mice and Humans. Fiona M Menzies,1 Rachel Oldham,1 
Claire A Higgins,1 Rob JB Nibbs,2 Scott M Nelson.1 1Centre for Population & 
Health Sciences, University of Glasgow, Glasgow, United Kingdom; 2Institute 
of Infection, Immunity & Infl ammation, University of Glasgow, Glasgow, 
United Kingdom.
Background: Immune cells have a central role in parturition, with traffi cking 
of leukocytes into the uterus and cervix in association with labour.To further 
understand the role of immune cells and their infl ux into the uterus, we 
characterised chemokine expression of the non-pregnant, pregnant, labouring 
and post-partum (PP) mouse uterus.Secondly, we performed a temporal 
analysis of local and systemic chemokine expression after human myometrial 
contractions.
Methods: Uterine horn tissue was obtained from non-pregnant, pregnant 
(term,day 18), labouring or PP female mice (n≥5 mice/group).qRT-PCR 
was carried out for expression of a range of chemokines and their receptors. 
Macrophages, neutrophils and T cells were enumerated by qRT-PCR (for 
cell markers F4/80, Gr-1 & CD3 respectively) along with staining of tissue 
sections. Statistical differences were determined by a Mann-Whitney U-test.
RNA was isolated from human lower uterine segment myometrial biopsies 
which were allowed to spontaneously contract in vitro. qRT-PCR for a range 
of chemokines was performed (n=15/time point).Circulating chemokine levels 
and leukocyte numbers were measured repeatedly after labour induction in 
humans.Data were analysed using a Pearson’s correlation test.p<0.05 was 
considered signifi cant.
Results: Term pregnancy in mice is associated with increasing expression of 
chemokines and receptors involved in monocyte, macrophage and neutrophil 
chemotaxis, mainly CCL2, CCL20, CXCL1 (all p<0.0001), CXCL5 (p<0.05) 
& CXCR1 (p<0.0001).Levels of both CCL2 and CCR2 were signifi cantly 
increased (both p<0.0001) by day 1 post partum. F4/80, Gr-1 and CD3 
mRNA expression were reduced in pregnancy compared with non-pregnant 
controls, however levels of F4/80 and Gr-1 were elevated in the labouring 
group (p<0.0001) and further still by day 1 PP (p<0.0001). mRNA expression 
of CXCL1, CXCL2, CXCL5, CXCL8 & CCL20 in human myometrium 
increased in relation to duration of contractile activity.Circulating monocytes, 
neutophils and their associated chemokines also increased relative to the 
length of labour.
Conclusion: Infl ammation is evident within the uterus throughout labour, 
however innate immune cells and the chemokines which attract them, 
continue to increase beyond labour initiation potentially to aid in PP uterine 
remodelling.

F-243
Effectiveness of Intra-Amniotic Erythromycin Administration as a 
Treatment for Intrauterine Ureaplasma parvum Infection Using the 
Pregnant Sheep Model. Ilias Nitsos,1 Shaofu Li,1 Christine L Knox,2 Jeffrey 
A Keelan,1 Matthew W Kemp,1 John P Newnham.1 1School of Women’s and 
Infants’ Health, University of Western Australia, Perth, WA, Australia; 2Institute 
of Health and Biomedical Innovation, Faculty of Sciences and Technology, 
Queensland University of Technology, Brisbane, QLD, Australia.
Introduction: Ureaplasma species are the organisms most frequently associated 
with intrauterine infection in cases of early preterm birth. Clinically, maternally 
administered erythromycin is the standard antibiotic used for the treatment of 
Ureaplasma spp. infections during pregnancy, although it is largely ineffective. 
This is most likely due to poor transfer from maternal to fetal compartments. We 
asked if the erythromycin would be more effective if injected into the amniotic 
cavity in addition to it being administered to the mother.
Methods: At 55 d of gestation (term=150 d) pregnant ewes were inoculated 
intra-amniotically with erythromycin-sensitive U parvum serovar 3 (n=28). 
At 116 d ewes were allocated to the following treatment groups: 1) maternal 
intramuscular (IM) and intra-amniotic (IA) saline injections (n=8); 2) maternal 
IM erythromycin (500 mg, every 8 hours for 3 days) injections with a single 
IA erythromycin injection (3.2 mg per kg estimated fetal weight) (n=10) or 
3) maternal IM plus 3 IA erythromycin injections 48 h apart (n=10). At 125 
d fetuses were delivered by Caesarean section and tissues/amniotic fl uid 
specimens collected for ureaplasma culture and DNA extraction for PCR.
Results: Amniotic fl uids from all ureaplasma-inoculated animals were positive 
for ureaplasma DNA by qualitative PCR at delivery. In saline-treated controls 
7/8 (88%) were positive for ureaplasma infection by either microbiological 
culture or quantitative real-time PCR; antibiotic treatment reduced this to 3/9 
(33%) and 3/10 (30%) in the two erythromycin groups (P<0.05 vs. controls). 

Antibiotics reduced the presence of ureaplasma DNA in the fetal membranes 
from 75% (6/8) in the controls to 36.8% (7/19) in the combined treatment 
groups but this was not signifi cant (P>0.05).
Conclusion: Combined IA and maternal IM erythromycin treatment may 
be an effective modality for treatment of intrauterine ureaplasma infection, 
although complete eradication was not achieved in this study; this may be due 
to reinfection from reservoirs in fetal tissues. Repeating the IA administration 
of erythromycin did not increase therapeutic effi cacy over a single injection.

F-244
Viral vs. Bacterial PAMP Stimulation of Intrauterine TLR Expression in 
the Pregnant Mouse Uterus. Mark Phillippe, Karen Oppenheimer, Leigh M 
Sweet. Dept. of Obstetrics, Gynecology & Reproductive Sciences, University 
of Vermont College of Medicine, Burlington, VT, USA.
Objective: Preterm deliveries (PTD) are associated with colonization and/or 
infection with a variety of microorganisms including bacteria, parasites and 
viruses. The innate immune response is produced by cell membrane receptors 
known as the Toll-like receptors (TLRs). Viral pathogen associated molecular 
patterns (PAMPs) stimulate TLR3 and TLR7, whereas, bacterial PAMPs 
stimulate TLR2 and TLR4. These studies sought to compare the ability of 
agonists for these TLRs to modulate the intrauterine expression of eight mouse 
TLR isoforms.
Methods: Day 15 pregnant CD-1 mice were given intraperitoneal (IP) injections 
of poly(I:C) (TLR3 agonist), imiquimod (IMQ, TLR7 agonist), peptidoglycan 
(PGN, TLR2 agonist), or LPS (TLR4 agonist). The uteri were harvested at 2, 
4, 8 or 18 hours later. The tissue was placed in RNAlater (for mRNA studies) 
or snap frozen (for Western blots). Total RNA was isolated using the Trizol 
reagent, genomic DNA was removed using TURBO DNA-free, and cDNA was 
made using iScript cDNA Synthesis Kit. Using mouse TLR specifi c primers, 
real-time quantitative RT-PCRs were performed using the Power SYBR Green 
master mix and an ABI Prism 7000 Sequence Detection System. Western blots 
were performed using standard SDS-PAGE, electrophoretic transfer, and protein 
immunoblotting techniques.
Results: The RT-PCR studies confi rmed that systemic injection of poly(I:C) 
signifi cantly increased TLR2 and 3 within 4 hrs, and TLR9 by 8 hrs, along with 
a decrease in TLR7 and 11 at 18 hrs (p<0.05); whereas, TLR4, 6, and 8 had no 
change. IMQ increased TLR3 and 8 within 4 hrs and TLR9 by 8 hrs (p<0.05); 
with no signifi cant change for the other fi ve TLRs. PGN had no signifi cant effect 
for any of the TLRs tested. In contrast, LPS increased TLR2, 3 and 6 within 4 
hrs (p<0.05); it decreased TLR8 and 11, and had no effect on TLR4, 7 and 9. 
Western blot studies confi rmed protein expression for these TLR isoforms in 
the pregnant mouse uteri (except TLR11 still pending).
Conclusions: These eight TLR isoforms play an important role in the innate 
immune response to viral and bacterial infections. Our studies have confi rmed 
the ability of systemic viral and bacterial PAMPs to modulate the expression 
of multiple TLRs within the pregnant uterus, thereby facilitating the innate 
immune response to polymicrobial infections. (Funded by the March of Dimes 
Foundation 21-FY07-592)

F-245
The Innate Immune Response to Viral vs. Bacterial PAMPs in the Pregnant 
Mouse Uterus. Mark Phillippe, Karen Oppenheimer, Leigh M Sweet. Dept. 
of Obstetrics, Gynecology & Reproductive Sciences, University of Vermont 
College of Medicine, Burlington, VT, USA.
Objective: Preterm deliveries (PTD) are associated with systemic infections 
with a variety of microorganisms. Pathogen associated molecular patterns 
(PAMPs) stimulate innate immunity through activation of Toll-like receptors 
(TLRs). Viral PAMPs stimulate TLR3 and TLR7, whereas, bacterial PAMPs 
stimulate TLR2 and TLR4. These studies sought to evaluate the ability of 
systemic agonists for these TLRs to modulate the expression of components 
of innate immunity within the pregnant mouse uterus.
Methods: Day 15 pregnant CD-1 mice were injected intraperitoneal with 
poly(I:C) (TLR3 agonist), imiquimod (IMQ, TLR7 agonist), peptidoglycan 
(PGN, TLR2 agonist), or LPS (TLR4 agonist). The uteri were harvested at 2, 
4, 8 or 18 hrs later. The tissue was placed in RNAlater (for mRNA studies) or 
snap frozen (for ELISA assays). Total RNA was isolated using Trizol reagent, 
genomic DNA was removed using TURBO DNA-free, and cDNA was made 
using iScript cDNA Synthesis Kit. Using mouse specifi c primers, real-time 
quantitative RT-PCRs were performed using the Power SYBR Green master 
mix and an ABI Prism 7000 Sequence Detection System. Uterine homogenates 
were assayed for cytokines and chemokines using commercially available 
ELISA kits (RayBiotech, Inc.)
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Results: These studies confi rmed mRNA expression for MyD88 (intracellular 
TLR adaptor protein), NFkB (nuclear transcription factor), IL-6, MCP-1 
(monocyte chemotactic protein-1), and IFNg (interferon gamma). Poly(I:C) 
stimulated a signifi cant increase in MyD88, NFkB, IL6, MCP-1 and IFNg by 
2 – 4 hrs after IP injection (p<0.05). IMQ stimulated comparable increases in 
MyD88, IL6, and MCP-1, along with a brief increase in IFNg (p<0.05); and 
no effect on NFkB expression. By 4 hrs after injection, PGN increased NFkB, 
IL6 and MCP-1 (p<0.05); whereas, no signifi cant effect on MyD88 or IFNg. 
Systemic LPS produced the most robust increases in expression of MyD88, 
NFkB, IL6, MCP-1, and IFNg. ELISA studies are currently underway.
Conclusions: Severe systemic viral and bacterial infections often result in 
PTD. Our studies have confi rmed the ability of TLRs that respond to viral 
and bacterial PAMPs to enhance the expression of multiple components of 
the innate immune system within the uterus. Such increased expression would 
enhance the intrauterine infl ammatory response leading to PTD. (Funded by 
the March of Dimes Foundation 21-FY07-592)

F-246
Detrimental Impact of Dexamethasone on Expression of CD55: 
Implications for Maternal Health and Risk for Gestational Pyelonephritis. 
Tanu Rana,1 Stella Nowicki,1 Rajbir Singh,1 Bogdan J Nowicki.2 1Microbiology 
and Immunology, Meharry Medical College, Nashville, TN, USA; 2Obstetrics 
and Gynecology, Meharry Medical College, Nashville, TN, USA.
PURPOSE: Decay-accelerating factor (DAF/CD55) protects fetal-maternal 
tissues from complement injury and serves as receptor for uro-pathogenic E. 
coli associated with gestational urinary tract infection (UTI). UTI may lead to 
multiple complications including preterm labour (PTL) and low birth weight 
(LBW). E. coli bearing Dr adhesins bind to CD55 thereby invading epithelial 
cells thus causing chronic or recurrent gestational infections. Dexamethasone 
(Dex) is often used to stimulate fetal lung development in pregnant women 
with PTL but the impact of Dex on feto- protective CD55 and E. coli invasion 
remains unknown. In the present study, we investigate how treatment with 
Dex regulates CD55 and/or E. coli invasion of epithelial cells. METHODS: 
We treated HeLa cells with Dex (1µM) for 24h, 48h and 72h. CD55 levels 
were checked by real-time PCR, western blotting and FACS analysis. HeLa 
cells were treated with Dex, exposed to E. coli and results of invasion were 
compared with the control cells. RESULTS: CD55 levels were found to 
decrease 2 to 3 folds in HeLa cells treated with Dex both at the level of RNA 
and protein. E. coli internalization assay in the treated cells showed around 50% 
decrease as compared to the control cells. Surprisingly, we observed a chronic 
(6 days) intracellular persistence of Dr+ E. coli without evidence of epithelial 
cell death and bacterial multiplication. CONCLUSION: The results of the 
present study indicate that Dex which accelerates the maturation of fetal lungs, 
exhibits a therapeutic potential to reduce the invasion of host cells by E. coli. 
Unfortunately, signifi cant decrease of feto-protective CD55 and persistence of 
E. coli may represent detrimental factors for fetal-maternal health. Supported 
by grant HD41687 from the NICHD to S.N. and by DK42029 from the NIDDK 
to B.J. N and by U54 RR026140 from NCRR.

F-247
N, N-Dimethylacetamide Controls Infection-Associated Preterm Birth in 
a Murine Model. Sruhi Sundaram,1 Khushboo Abhichandani,1 Chih-Hung 
Chen,1 Haoting Yen,1 Sandra E Reznik.1,2 1Pharmaceutical Sciences, St. John’s 
University, Queens, NY, USA; 2Pathology and Obstetrics and Gynecology 
and Women’s Health, Montefi ore Medical Center/Albert Einstein College of 
Medicine, Bronx, NY, USA.
Background: Preterm birth (PTB) currently accounts for 12.3% of all births in 
the United States, with the leading cause of PTB being maternal infection. The 
lack of FDA approved treatments for PTB has spurred research efforts aimed 
at understanding the pathogenesis of PTB and developing new therapeutic 
approaches.
Objective: Our aim was to assess the tocolytic effects of N,N-dimethylacetamide 
(DMA) in infection-associated PTB.
Methods: At 15 days gestation C57BL/6 mice were administered 
lipopolysaccharide (LPS) (50mg/kg) intraperitoneally (ip) to induce PTB. A 
0.5 mL injection of increasing concentrations (12.5% (n=8), 25% (n=10), 50% 
(n=6), 100% (n=8)) of DMA was administered ip 30 minutes prior to, and 10 
hours after the LPS injection. The controls received phosphate buffered saline 
(PBS) instead (n=9). Histological sections of placenta and uteri from both 
treated and control groups were analyzed for extent of infl ammatory infi ltrate, 
using light microscopy for infl ammatory cells.
Results: Mice treated with DMA showed a signifi cant decrease in the percent 

mice delivering prematurely and the percent of pups dropped, compared to 
controls, for all concentrations of DMA (p<0.001 for 100%, 50% and 25%; 
p<0.05 for 12.5%). Preliminary histological anlaysis showed a decrease in 
the number of infl ammatory cells in placental sections of DMA treated mice 
relative to control.
Conclusions: In conclusion, DMA was effective in preventing infection-
associated PTB and showed a dose response relationship. Gestational tissues 
from mice treated with DMA showed decreased numbers of infl ammatory cell 
infi ltrates as compared to controls. These results suggest that DMA may act as 
tocolytic agent via an anti-infl ammatory mechanism.

F-248
Relationship of 25-OH-Vitamin D and Interleukin-6 Levels in Term 
Uncomplicated Pregnancies. Christopher J Robinson,1 Laura M Goetzl,1 
Donna D Johnson,1 Carol Wagner,2 Bruce W Hollis.2 1Obstetrics and 
Gynecology, Medical University of South Carolina, Charleston, SC, USA; 
2Pediatrics, Medical University of South Carolina, Charleston, SC, USA.
OBJECTIVE: The objective of this study was to determine if vitamin D serum 
levels are associated with interleukin-6 in term uncomplicated obstetrical 
patients.
METHODS: A nested case control study was performed within a prospective 
cohort of 616 term nulliparas enrolled at term prior to the onset of labor. 
Maternal interleukin-6 levels were performed in batch using custom kits and 
standard protocols (Biorad, Hercules CA) on the Luminex 200. 25 hydroxy-
vitamin D (25-OH-D) levels were measured by RIA. Two comparison groups 
were selected: whites with IL-6 in the highest decile compared to whites with 
IL-6 in the lowest decile and blacks with IL-6 in the highest decile compared 
to blacks with IL-6 in the lowest decile.
RESULTS: No signifi cant difference was found between serum 25-OH vitamin 
D levels among white or black women in the highest versus lowest decile of 
IL-6. As expected, blacks have lower 25-OH-vitamin D levels than whites.

CONCLUSIONS: In uncomplicated term pregnancies, there is no relationship 
between IL-6 and vitamin D.
Supported in part by research Grant No. 6-Fy06-311 from the March of Dimes 
Foundation

F-249
An Alarmin, HMGB1, and One of Its Receptors, sRAGE, Participate 
in Clinical Chorioamnionitis at Term. Roberto Romero,1,2,3 Tinnakorn 
Chaiworapongsa,1,2 Zeynep Alpay Savasan,1,2 Ichchha Madan,1,2 Zhong Dong,1 
Juan Pedro Kusanovic,1,2 Chong Jai Kim,1,4 Sonia S Hassan.1,2 1Perinatology 
Research Branch, NICHD/NIH/DHHS, Detroit, MI, USA; 2Dept Ob/Gyn, 
Wayne State Univ, Detroit, MI, USA; 3Center for Molecular Medicine and 
Genetics, Wayne State Univ, Detroit, MI, USA; 4Dept of Patholology, Wayne 
State Univ, Detroit, MI, USA.
Objective: High-mobility group box-1 (HMGB1) protein is an alarmin, a normal 
cell constituent, which is released into the extracellular environment upon 
cellular stress/damage and capable of activating infl ammation and tissue repair. 
The receptor for advanced glycation end products (RAGE) can bind HMGB1. 
RAGE, in turn, can induce the production of pro-infl ammatory cytokines and 
this may be modulated soluble, truncated forms of RAGE including soluble 
RAGE (sRAGE) and endogenous secretory RAGE (esRAGE). The objective 
of this study was to determine if clinical chorioamnionitis (CCA) at term is 
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associated with changes in in vivo HMGB1, sRAGE and esRAGE.
Methods: AF samples were collected from the following groups: 1) 
midtrimester (MT) (n=45); 2) term in labor (n=48); 3) term not in labor (n=22); 
4) term with CCA (n=46). AF HMGB1, sRAGE and esRAGE concentrations 
were measured with immunoassays.
Results: 1) The median AF HMGB1 concentration was higher in patients with 
CCA than those without CCA, regardless of labor status (CCA: median 3.8 
ng/mL vs. term in labor: median 1.8 ng/ml, p=0.007; and vs. term not in labor 
median 1.1 ng/mL, p=0.003); 2) patients with CCA had a lower median sRAGE 
concentration than those without, regardless of labor status (CCA: median 9.3 
ng/mL vs. term in labor: median 18.6 ng/ml, p=0.001; and vs. term not in labor 
median 28.4 ng/mL, p<0.001); 3) in contrast, esRAGE concentrations did not 
change with CCA (CCA: median 5.4 ng/mL vs. term in labor: median 6.1 ng/
ml, p=0.9; and vs. term not in labor median 9.5 ng/mL, p=0.06); 4) there was 
no signifi cant difference in median AF HMGB1 concentration between women 
at term in labor and those who are not in labor (p=0.4) and between women in 
MT and those at term without labor (MT median 1.5 ng/mL; p=0.2).
Conclusion: 1) A substantial increase in the median HMGB1 is observed in 
CCA at term; 2) in contrast to previous reports in preterm gestations with IAI, 
AF sRAGE concentrations were lower in CCA at term than those without CCA; 
3) this is evidence that an alarmin system, HMGB1 and one of its receptors, 
sRAGE are operative in CCA at term.

F-250
HMGB1, a Late Mediator of Sepsis and Death, Is Involved in the Host 
Response to Intra-Amniotic Infection/Infl ammation in Preterm Gestation. 
Roberto Romero,1,2 Tinnakorn Chaiworapongsa,1,2 Zeynep Alpay Savasan,1,2 
Ichchha Madan,1,2 Zhong Dong,1 Juan Pedro Kusanovic,1,2 Chong Jai Kim,1,2 
Sonia S Hassan.1,2 1Perinatology Research Branch, NICHD/NIH/DHHS, 
Detroit, MI, USA; 2Dept Ob/Gyn, Wayne State University, Detroit, MI, USA.
Objective: High-mobility group box-1 (HMGB1) protein, an intracellular 
damage-associated molecular pattern (DAMP), is capable of inducing 
infl ammation and tissue repair when it reaches the extracellular environment. 
HMGB1 is a late-mediator of sepsis, and administration of HMGB1 blockers 
reduces mortality in an animal model of endotoxemia even if given late 
after the onset of sepsis. The objective was to: 1) determine if intra-amniotic 
infection/infl ammation (IAI) is associated with changes in amniotic fl uid (AF) 
concentrations of HMGB1; and 2) localize immunoreactivity of HMGB1 
in placental villi, fetal membranes and umbilical cord of patients with 
chorioamnionitis.
Methods: AF samples were collected from the following groups: 1) preterm 
labor with intact membranes (PTL) with (n=33) and without IAI (n=78); 
and 2) preterm prelabor rupture of membranes (PPROM) with (n=33) and 
without IAI (n=34). IAI was defi ned as either a positive AF culture or AF 
interleukin-6 (IL-6) ≥2.6 ng/mL. AF HMGB1 concentrations were determined 
by ELISA. Immunofl uorescence staining for HMGB1 was performed in the 
villous placenta, fetal membranes and umbilical cord of pregnancies with 
acute chorioamnionitis.
Results: 1) AF HMGB1 concentrations were higher in patients with IAI than 
in those without IAI in both PTL and PPROM (PTL IAI: median 1.6 ng/mL 
vs. without IAI; median 1.2 ng/mL; p=0.03; and PPROM IAI median 9.7 ng/
mL vs. without IAI median 2.7 ng/mL; p=0.001); 2) PPROM without IAI had 
a higher median AF HMGB1 concentration than PTL without IAI (p<0.001); 
and 3) HMGB1 was immunolocalized to AF epithelial cells and stromal cells 
in Wharton’s jelly (prominent in the nuclei and cytoplasm). Myofi broblasts 
and macrophages of chorioamniotic connective tissue layer and infi ltrating 
neutrophils showed diffuse cytoplasmic immunoreactivity. In contrast, 
syncytiotrophoblast showed weak immunoreactivity in cytoplasm.
Conclusion: 1) IAI is associated with elevated AF HMGB1 concentrations, 
especially in PPROM; 2) Immunoreactive HMGB1 was localized to amnion, 
Wharton’s jelly and cells involved in the innate immune response; 3) these 
observations suggest that HMGB1 is part of the immune response to infection/
infl ammation in preterm gestation.

F-251
Polymyxin-B as an Inhibitor of LPS-Derived Fetal Infl ammation. Masatoshi 
Saito,1,2 Li Zhang,1,3 Nobuo Yaegashi,2 Shaofu Li,1 Jeffrey A Keelan,1 Huixia 
Yang,3 John P Newnham,1 Matthew W Kemp.1 1School of Women’s and Infants’ 
Health, The University of Western Australia, Australia; 2Department of 
Obstetrics & Gynecology, Tohoku University, Japan; 3Department of Obstetrics 
and Gynecology, Peking University First Hospital, China.
Objectives
Preterm birth is associated with intraamniotic bacterial infection and fetal 
infl ammation. Polymyxin B (PMB) is a cationic, cyclic peptide antibiotic 
known to neutralize the pro-infl ammatory activity of lipopolysaccharide (LPS) 
through high-affi nity binding of the lipid-A moiety. We sought to ascertain the 
anti-infl ammatory properties of PMB in our in vitro fetal ovine keratinocyte 
model exposed to LPS from E.coli.
Methods
Primary fetal keratinocytes were collected from normal ovine fetuses following 
surgical delivery at 124 d gestation (term = 150 d). Keratinocytes were seeded 
into 12-well culture plates at a density of 2×10(5) cells/well and exposed to 
saline control or LPS (055:B5, 1 ug) plus either 0, 1, 10 or 100 µg PMB. Each 
exposure was performed in triplicate at 0, 1, 2, 3, 6, 12 and 24 hours. Total RNA 
was collected and analysed for IL-1β, IL-6, and IL-8 expression.
Results
Relative to saline control, LPS exposure strongly stimulated the expression 
of IL-1β, IL-6, and IL-8. Cytokine expression was reduced by all three PMB 
treatments for 24 hours, compared to LPS treatment alone. At 1, 2, 3 (data not 
shown) 6 and 12 hours post-LPS exposure, 1 ug and 10 ug PMB delivered the 
most consistent reduction of infl ammatory marker expression (Fig 1).
Conclusion
We demonstrate that PMB suppresses LPS-derived infl ammation in fetal ovine 
keratinocytes. We suggest that prevention of infection-associated preterm birth 
may require ‘treatment’ of both infection and subsequent infl ammation due to 
the presence of residual bacterial proteins. These data provide initial evidence 
that PMB may constitute an effective means of preventing infl ammation in 
the fetal epidermis.

Figure 1. Inhibition of LPS-derived infl ammation at 6 and 12 hours post 
exposure. Values are mean ± SEM. *, signifi cant (p<0.05) reduction in transcript 
expression (95% CI < 1).

F-252
Increase in Uterine Myeloid Cells Contributes to Term Parturition, 
Infl ammation-Associated Preterm Labour and Post-Partum Involution 
in Mice. Oksana Shynlova,1 Anna Dorogin,1 Tamara Nedd-Roderique,1,2 
Stephen Lye.1,2,3 1Samuel Lunenfeld Res Inst, Mount Sinai Hospital, Toronto; 
2Physiology, ; 3Ob/Gyn, Univ of Toronto, Canada.
Objective: We have reported earlier that an increased expression of multiple 
infl ammatory cytokines prior to the onset of term (TL) and LPS-induced 
preterm labour (PTL) in mouse is associated with myometrial/decidual 
infi ltration of leukocytes. We hypothesize that immune cells are recruited 
to uterine tissues by locally produced cytokines, which contribute to uterine 
contractions and the initiation of labour. In this study we use fl ow cytometry and 
immunohistochemistry (IHC) to defi ne the role of immune cells in myometrial 
activation before, during and after parturition, both term and preterm.
Methods: (1) Uterine tissues were collected during mouse gestation, TL and 
2-4 hrs post-partum (PP); (2) Infl ammation-induced PTL was initiated on 
gestational d15 by intrauterine injection of LPS; (3) Non-infl ammation-induced 
PTL was initiated by the subcutaneous injection of RU486 on d15. Animals 
were euthanized during PTL or 24 hrs later. One uterine horn was enzymatically 
dispersed for FACS analysis. Markers of myeloid cell differentiation (Gr1, 
Ly6G, Neu 7/4, F4/80 and Siglec-F) were assessed to defi ne tissue monocytes 
(M), neutrophils (N), macrophages (Mac) and eosinophils (E). The second 
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horn was used for IHC to detect tissue Mac and N. Analysis of leukocyte 
infi ltration (positive/total cells, %) was conducted using NewCast stereology 
software with systematic randomized sampling of 1% of the total myometrial 
or decidual area.
Results: We detected a signifi cant increase (p<0.05) in myeloid cell numbers 
from d15 to term labor in myometrium (2.5 vs 6.8%) and decidua (3.5 vs 
15.9%) and further dramatic increase during PP (myometrium: 6.8 vs 28.2%; 
decidua: 15.9 vs 44.3%). Our data show that (1) both M and N were increased in 
myometrium during TL and PP, whereas Mac and E numbers were unchanged; 
(2) N and M were increased in the myometrium during LPS-induced (N: 2.7 
vs 47.3%; M: 2.1 vs 11.9%) but not during RU486-induced PTL (N:1.0 vs 
2.5%, M: 1.0 vs 1.5%).
Conclusions: Different mechanisms underlie LPS- and RU486-induced PTL. 
These data support the role of immune cells not only in uterine activation leading 
to TL and PTL, but also in the process of PP uterine involution, a critical event 
completing the reproductive cycle following pregnancy and labour by returning 
the uterus to its non-pregnant state.
Funding: MOD (# 21-FY10-204)

F-253
Proteomic Identification of Novel Markers of Infection Associated 
Histologic Chorioamnionitis in Spontaneous Preterm Birth. Vojtech 
Tambor,1,2 Juraj Lenco,1 Marian Kacerovsky,2 Alicia Smith,3 Lynn Almli,3 
Ramkumar Menon.3 1Department of Molecular Pathology, Faculty of Military 
Health Sciences, University of Defence, Hradec Kralove, Czech Republic; 
2Department of Obstetrics and Gynecology, Faculty Hospital, Hradec Kralove, 
Czech Republic; 3Department of Epidemiology & Obstetrics and Gynecology, 
Emory University, Atlanta, USA.
Objective: Intraamniotic infection and histologic chorioamnionitis are the 
risk factors associated with spontaneous preterm birth (PTB). Most PTB 
are subclinical and no specifi c biomarkers are available to reliably diagnose 
intraamniotic infection and/or infl ammation. Herein, we employed isobaric tag 
for relative and absolute quantitation (iTRAQ) shotgun proteomics to identify 
novel biomarkers of infection and infl ammation in amniotic fl uid (AF) in PTB 
complicated by histologic chorioamnionitis (HC) and microbial invasion of 
amniotic cavity (MIAC).
Study Design: AF samples from PTB with HC and MIAC (n=31) and PTB 
without these conditions (n=26) were used for this study In order to reach the 
low abundance proteome, we used a multidimensional sample separation/
fractionation scheme that included immunoaffi nity depletion of the most 
abundant proteins, cysteinyl peptide enrichment and 2D-HPLC separation, 
followed by tandem mass spectrometric analysis. We used Ingenuity Pathway 
Analysis (IPA) to perform a network analysis based on biological functions of 
peptides signifi cantly different between 2 groups (p<0.05). Fisher’s exact tests 
assessed signifi cance of the networks and Benjamini-Hochberg correction was 
applied to adjust for multiple testing.
Results: iTRAQ labeling combined with multilevel-separation approach 
identifi ed 952 AF proteins that are different between the two groups of which 
51 proteins signifi cantly dysregulated (p<0.05). Top dysregulated proteins 
included antileucoproteinase 1, Histone H4, Neutrophil defensin 3, Lipocalin 
1, and Lysozyme C. IPA analysis revealed that these dysregulated proteins 
constitute a network of infl ammatory response, apoptosis and extracellular 
matrix metabolism (ECM) proteins.
Conclusion: This novel proteomics approach provided data on the changes in 
the AF proteome, substantially enriching the list of potential biomarkers for 
PTB complicated by HC and MIAC. Networking of these proteins contribute 
to infl ammation associated cell death and promote ECM degradation resulting 
in PTB. Characterizing these novel biomarkers may aid early diagnosis.

F-254
Regulation of Natural Antimicrobial Defences in Human Vaginal Epithelial 
Cells. Claire M Foster,1,2 Evonne C Chin-Smith,1 Rachel M Tribe.1 1Division 
of Women’s Health, School of Medicine, King’s College London, London, 
United Kingdom; 2Faculty of Medicine, Nursing and Health Sciences, Monash 
University, Melbourne, Victoria, Australia.
Background: Natural antimicrobial peptides (NAs) have been identifi ed 
in reproductive tissues and shown to be regulated by interleukin (IL)-1β. 
The involvement of NAs in infection-associated spontaneous preterm birth 
is unknown. Our aim was to assess the regulation of NAs by granulocyte-
macrophage colony-stimulating factor, monocyte-chemotactic-protein-1 

(GM-CSF and MCP-1; two cytokines we recently identifi ed as associated with 
cervical shortening in vivo), IL-1β and lipopolysaccharide (LPS) in cultured 
human vaginal epithelial cells.
Methods: Cultured VK2/E6E7 cells (70-80 % confl uence) were growth factor 
deprived for 24 h prior to treatment with IL-1β, MCP-1 and GM-CSF (20 pg/ml, 
100 pg/ml, 200 pg/ml, 500 pg/ml and 1 ng/ml) at 2 h, 4 h, 6 h and 24 h (n=4). 
In additional studies, cells (n=3-4) were treated with MCP-1, IL-1β (1 ng/ml 
or 10 ng/ml) or LPS (50 ng/ml or 100 ng/ml) for 6 h or 24 h. qRT-PCR for 
SLPI, SKALP/elafi n, HBD1 and HBD2 was undertaken using known standards. 
Data were expressed relative to either 3 housekeeping genes (Genorm factor, 
GAPDH, β-actin and β2 microglobulin) or stably expressed GAPDH. Data was 
analysed by ANOVA with repeated measures.
Results: SLPI, SKALP/elafi n and HBD1-2 transcripts were identifi ed in VK2/
E6E7 cells. SKALP mRNA expression was enhanced following treatment 
with 100 ng/ml IL-1β at 2 h (p=0.005) and 1 ng/ml at 4 h and 6 h (p=0.0003), 
however expression was only maintained at 24 h following treatment with 10 
ng/ml (p=0.0002). GM-CSF (100 pg/ml) treatment suppressed SKALP mRNA 
expression after 24 h (p=0.005). HBD2 mRNA expression increased with 1 
ng/ml and 10 ng/ml IL-1β at 6 h (p=0.003) and expression was maintained 
at 24 h with 10 ng/ml IL-1β (p=0.0002). LPS (100 ng/ml) increased SKALP 
mRNA expression after 6 h and 24 h treament (p<0.05).
Conclusions: This study provides a comprehensive assessment of vaginal 
epithelia cell NAs expression and regulation by infl ammatory agents. GM-CSF 
suppression of SKALP, at concentrations found in the CVF early in gestation, 
provides a novel mechanism that could explain impaired immune defences 
against ascending infection in women at risk of preterm labour. Differential 
regulation of individual NAs by cytokines suggests specifi c roles for SLPI, 
SKALP/elafi n, and HBD 1-2 in vaginal epithelium.
Funded by Tommy’s the baby charity (1060508)

F-255
Leptin Prevents MMP Activation in an In Vitro Model of Myometrial 
Infl ammation. M Wendremaire,1,2 F Lirussi,1,2 T Hadi,2 M Sediki,1,2 F Goirand,2 
C Peyronel,3 M Dumas,2 P Sagot,3 M Bardou.1,2 1INSERM CIC-P 803, CHU, 
Dijon, France; 2LPPCE (EA2979), Faculté de Médecine, Université de 
Bourgogne, Dijon, France; 3Service de Gynécologie - Obstétrique, CHU, 
Dijon, France.
Objective: Maternal obesity is associated with a wide spectrum of delivery 
disorders, such as delayed or post-term delivery, that might be explained 
partly by the increase in plasma leptin level in obese women, as leptin inhibits 
in vitro myometrial contractility. Delivery implies uterine remodeling of the 
extracellular matrix, via matrix metalloproteinases (MMPs) activation and 
an association between term or preterm labor and increased levels of MMPs 
in reproductive tissues has been suggested. This study was aimed to assess 
the ability of leptin to interfere with LPS-induced collagen degradation and 
MMPs activity and expression, in a validated model of human myometrial 
infl ammation.
Materials and methods: Myometrial biopsies, obtained from women with 
uncomplicated pregnancy who delivered by caesarean section between 38 and 
40 weeks and prior to the onset of labor, were stimulated with LPS (10 µg/ml) 
for 48h without or with leptin (10-10 to 10-8 M). MMP2, 7, 9 and 13 expression 
was investigated by immunohistochemistry and western blotting. Total collagen 
degradation was assessed by Red Sirius staining and proteolytic activity of 
gelatinases by zymography. The specifi city of leptin effects was confi rmed by 
a pretreatment with a selective leptin receptor antagonist (LPrA).
Results: Immunochemistry staining detected MMP2, 7, 9 and 13 expression in 
myometrial cells of pregnant women (n=3). LPS challenge was associated with 
a marked diminution of collagen content (n=3) and an increase in MMP2 and 9 
activity (n=5), that were both prevented by leptin treatment in a concentration 
dependent manner. Leptin effect on collagen content was abolished after 
pretreatment with LPrA at 10-5M.

ADU Controls LPS LPS+leptin
10-10M

LPS+leptin
10-9M

LPS+leptin
10-8M ANOVA

MMP9 activity 1.00 1.42±0.09 1.20±0.06 1.15±0.08 1.09±0.04 <0.001
MMP2 activity 1.00 1.49±0.12 1.13±0.14 1.03±0.01 1.01±0.11 <0.05
Conclusion: These results show that leptin prevents LPS-induced collagen 
degradation and MMP2 and 9 activation in human myometrium, and provide 
new insight into the pathophysiology of delivery disorders in obese women.
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F-256
Changes in Glycosaminoglycan (GAG) Composition in the Cervix during 
Normal Pregnancy and Preterm Labor. Yucel Akgul, Roxane Holt, Mala 
Mahendroo. OB/GYN, UT Southwestern Medical Center, Dallas, TX, USA.
Abnormal remodeling of the uterine cervix during gestation can result in 
preterm labor, a primary cause of infant morbidity and mortality in the fi rst year 
of life and the root of lifelong health problems in survivors. During pregnancy, 
the rigid cervix undergoes extensive changes in the extracellular matrix that 
regulates the organization, assembly and tensile strength of collagen fi bers. 
Changes in collagen fi bril structure brought about in part by changes in GAG 
composition result in a loss of tensile strength of the cervical matrix and the 
ability of the cervix to dilate upon generation of forceful coordinated uterine 
contractions. Objective: To evaluate temporal changes in cervical GAGs 
including hyaluronan (HA), chondroitin sulfate (CS), dermatan sulfate (DS), 
heparin sulfate (HS) and keratan sulfate (KS) through normal pregnancy and in 
preterm labor induced by infection or hormone withdrawal. Methods: Mouse 
cervices were collected at time points through pregnancy or on day 15 after 
induction of premature cervical ripening by intrauterine administration of 
lipopolysaccharide (150 ug/mouse) for 6 h or subcutaneous injection of RU486 
(500 ug/mouse) for 12 h. GAG abundance and composition was evaluated by 
Fluorophore assisted carbohydrate electrophoresis assay (FACE). Results: 
Total amount of GAGs are increased at term. However, total sulfated GAGs 
(CS, DS, HS and KS) do not change throughout pregnancy and decrease at term 
suggesting that the increase in total GAGs at term is primarily due to increased 
HA. CS disaccharides are mostly single sulfated with no change at parturition 
while DS, HS and KS are mostly double sulfated which signifi cantly decline 
following parturition. Similar to term, premature induction of cervical ripening 
either in a model of infection or by progesterone withdrawal is characterized 
by an increase in HA and alteration in CS/DS composition. Furthermore, 
the increase in HA level in preterm models appears to be due to increased 
expression of hyaluronan synthase (Has) 1 in contrast to Has2 dominance 
during term ripening Conclusion: These studies suggest that changes in the 
composition of GAGs through normal pregnancy and labor contribute to the 
loss of tensile strength and increased cervical compliance during parturition. 
Secondly, these fi ndings suggest similar changes in GAG composition in term 
and preterm cervical remodeling though the regulation of these processes may 
differ in term and preterm birth.

F-257
Second Harmonic Generation Imaging as a Means To Differentiate 
Aberrant Cervical Remodeling. Meredith Akins,1 Siamak Yousefi ,2 Nassar 
Kehtarnavaz,2 Katherine Luby-Phelps,3 Mala Mahendroo.1 1OBGYN, UT 
Southwestern, Dallas, TX, USA; 2Electrical Engineering, University of Texas 
at Dallas, Richardson, TX, USA; 3Cell Biology, UT Southwestern, Dallas, 
TX, USA.
Objective: Improving diagnostics for assessing the risk of premature cervical 
remodeling is crucial in order to decrease the occurrence of preterm birth. 
Reorganization of the extracellular matrix can be visualized via second 
harmonic generation (SHG). In this study SHG microscopy is used to assess 
the restructuring of collagen I in two preterm birth models, as well as a mouse 
that fails to undergo cervical ripening.
Methods: Cervices were collected from mice treated with mifepristone on 
gestation day 14, mice treated with lipopolysaccharide (LPS) on gestation day 
15, and a cervical ripening defective model, the 5α Reductase type 1 (5αR1-/-) 
defi cient mouse on day 15 and 18. SHG signal of cervical tissue was visualized 
using a Zeiss LSM 510 NLO microscope. Images were quantifi ed for changes 
in collagen fi ber diameter, porosity, and intensity using ImageJ. Images were 
further characterized using texture analysis and classifi cation algorithms to 
improve the accuracy of distinguishing normal from abnormal remodeling.
Results: Quantifi cation of the morphological features in mifepristone treated 
animals revealed that the number of pores declined by 60%. However, a 9% 
increase in pore size causes the pore area to increase 1.5 fold. In LPS models, 
pore number declined 7%, pore spacing increased 4% and size increased 
2-fold resulting in a 40% increase in pore area. Fiber diameter was increased 
in LPS treated samples and intensity measurements did not change. In normal 
pregnancy, fi ber diameter increases from day 15 to day 18; in 5αR1-/- animals 
there is no change in fi ber diameter between day 15 and 18 of gestation. This is 
consistent with the documented lack of ripening in these animals. There is also 
no change in signal intensity between day 15 and 18 in 5αR1-/- mice. Use of a 
classifi cation algorithm resulted in a 98.2% rate of accuracy in distinguishing 
mifepristone treated from control and an 86% accuracy in distinguishing LPS 
treated from control.

Conclusion: Morphological features of collagen along with textural analysis 
of images reveal distinct SHG profi les for individual causes of aberrant 
cervical remodeling. The ability to distinguish atypical from normal ripening 
suggests the potential use of SHG endoscopy as a clinical tool to assess risk 
of premature birth.

F-258
Inflammatory Insults Alters Apoptotic Expression and Gelatinase 
Activity in the Fetal Membranes at the Supracervical Site. Mahalia Chai,1 
Sue Walker,1 Greg Rice,1,2 Michael Permezel,1 Martha Lappas.1 1Obstetrics 
and Gynaecology, Mercy Hospital for Women, University of Melbourne, 
Melbourne, Victoria, Australia; 2Centre for Clinical Research, The University 
of Queensland, Brisbane, Queensland, Australia.
Introduction: Preterm labour and preterm premature rupture of the fetal 
membranes (PROM) represent major challenges to contemporary obstetrics. 
Although factors like smoking and infection are associated with PROM and 
preterm labour, the exact cause of this early rupture remains unclear. Available 
data support the hypothesis that weakening prior to term combined with 
collagen remodeling are antecedents to spontaneous fetal membrane (FM) 
rupture. The mediators involved in the formation of the supracervical site 
(SCS), however, remain equivocal. The aim of this study, therefore, was to 
determine the effect of lipopolysaccharide (LPS) and hypoxanthine–xanthine 
oxidase (HX-XO) on apoptosis and extracellular matrix remodeling in FMs 
from both the SCS and distal sites (DS).
Study design: Bonneys blue dye was applied transcervically to the FM 
prior to term elective Caesarean section (n=6). After delivery, the SCS were 
visually identifi ed by a blue marking on the chorion facing membranes. FMs 
were also obtained from a DS, near the peri-placental membranes. Amnion 
and chorion were separated and fragments were incubated in the absence 
or presence of 10µg/ml LPS or 0.5mM HX-15mU/ml XO for 24h. Protein 
expression of various apoptotic endpoints were determined by Western blot 
and matrix metalloproteinase (MMP)-2 and -9 activities was determined by 
zymography.
Results: After 24h incubation with HX-XO, distal amnion FM increased 
protein expression of the pro-apoptotic proteins Bax and Smac compared to 
the basal. Furthermore, LPS treatment signifi cantly increased Smac protein 
expression in the distal amnion. Secretory MMP-2 and MMP-9 enzyme 
activity was signifi cantly lower in SCS chorion and distal amnion with HX-
XO treatment.
Conclusion: SCS amnion is less responsive to exogenous infl ammatory stimuli 
and oxidative stress than amnion obtained from distally to this site. This may 
represent a protective or adaptive mechanism to prevent damage from further 
oxidative insult in utero. Distal amnion responds to insult by increasing 
apoptosis which would lead to proteolysis/damage to the structural proteins 
that compromises FM integrity thus reduce MMP activity.

F-259
Cervical Changes in a Rat Model of Pregnancy and Preterm Labor. 
Justine Chang,1 William R Barone,2 Steven D Abramowitch,1,2 Hyagriv 
Simhan.1 1Magee-Womens Research Institute, Dept of OBGYN, University 
of Pittsburgh; 2Musculoskeletal Research Center, Dept of Bioengineering, 
University of Pittsburgh.
BACKGROUND
Cervical biochemical and biomechanical properties change during pregnancy, 
parturition and postpartum. We aim to explore changes in cervical collagen 
content and viscoelastic behavior in a rat model of preterm labor induced by 
progesterone withdrawal or progesterone receptor antagonism.
METHODS
Long-Evans timed-pregnant rats underwent ovariectomy (OVX) or mifepristone 
(MIFE) injection on d15. Cervices were obtained at 24 or 48 hrs for OVX and 
12 hrs for MIFE, corresponding to 25-50% of time to delivery. Cervices were 
divided into proximal and distal sections and compared to virgin (V), d15 
controls (D15), and postpartum (PP) rats (n=2-9 for each). Collagen content 
was evaluated by hydroxyproline assay (mean %, normalized to dry weight). 
Biomechanical properties were evaluated with unconfi ned compression testing; 
stress-relaxation behavior was modeled to determine material constants B, C, 
and tau2. B is the rate of change of the slope of the stress-strain curve; C refl ects 
tissue viscous properties, tau2 is the time at which tissue stops dissipating 
force from applied strain.
RESULTS
Distal cervix had greater collagen content than proximal in all groups (p<0.05 
in 4 of 6). Collagen was increased in both distal and proximal cervix in D15 
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and PP animals compared with V. Collagen content in distal cervix was lower 
in OVX/MIFE when compared to D15 (38.9-47.5% vs 70.7%); no difference 
was seen in proximal cervix.
B, C and tau2 differed signifi cantly between groups for proximal and distal 
cervix (all p< 0.05). In addition to differences between V, D15, and PP, 
parameters differed between D15 and MIFE/OVX. B was higher in OVX/
MIFE when compared to D15 (example distal: 65.1-75.9 vs 53.4), suggesting 
a stiffer tissue response with increasing deformation. In contrast, C was smaller 
in OVX/MIFE compared to D15 (distal: 5.3-10.5 vs 18.9), indicating decreased 
dissipation of applied stresses. OVX/MIFE had larger tau2 compared to D15 
(distal: 21.9-34.8 vs 6.4), indicating a longer time to dissipation of applied 
forces.
CONCLUSION
D15 tissues had stiffer elastic and increased viscous responses compared to V 
tissues. Surprisingly, OVX/MIFE tissues had a biomechanical response that 
more closely resembled V rather than D15; this may be related to changes in 
collagen content, as well as changes in collagen alignment, glycosaminoglycan 
content and composition.

F-260
Effects of Indomethacin Tocolysis on Matrix Metalloproteinases in Serum 
and Cervicovaginal Fluid. Erin J Dickert, Rebecca I Epstein, Matthew J 
Garabedian, Thomas E Curry, Christy F Pearce, Hai-Lang Duong, Wendy F 
Hansen. Obstetrics and Gynecology, University of Kentucky, Lexington, KY, 
USA.
Objective: Our goal was to investigate the effect of indomethacin on expression 
of matrix metalloproteinases 1, 2, 3, and 9 in serum and cervicovaginal fl uid 
(CVF) in women in preterm labor. A secondary outcome was to determine 
whether CVF or serum were superior predictors of clinical outcomes.
Methods: A prospective study of women admitted in preterm labor with 
cervical dilation of at least 2cm and exposed membranes. Serum and CVF 
were obtained before and after a standard 48-hour protocol of indomethacin 
tocolysis. The concentrations of MMP-1, 2, 3, and 9 were quantifi ed with 
Luminex©microarrays. Statistical analysis was performed using Wilcox rank-
sum test and Fisher’s exact test.
Results: Twelve patients were recruited, 6 had complete pre and post-therapy 
samples obtained. Five patients delivered in ≤1 week and 7 in >1 week. The 
average age of patients was 25 years, gestational age at admission was 25 
weeks, and age at delivery was 29 weeks. There was a 5-fold increase in serum 
MMP-3 levels after the indomethacin course (p=0.02), but no change in serum 
or CVF MMP-1 or 2. There was a trend towards a decrease in post-indomethacin 
serum levels of MMP-9. Initial median serum MMP-9 levels were signifi cantly 
higher in women who delivered in ≤1 week (p=0.01). Changes in serum and 
CVF concentrations pre and post-indomethacin levels were not predictive of 
delivery in ≤1 week. A trend was noted towards delivery in ≤1week in women 
with a history of preterm birth (p=0.15). We observed larger MMP concentration 
changes in the serum samples versus the CVF.
Discussion: The exact tocolytic mechanism of action of indomethacin is 
unknown, but may be due to inhibition of MMP activity. Prior studies have 
shown an up-regulation of MMP activity with labor. Our study found a 
decrease in MMP-9, a marker of systemic infl ammation, following 48 hours 
of indomethacin tocolysis. Additional study into the effects of indomethacin on 
MMP concentrations may help elucidate its tocolytic mechanism of action. A 
better understanding of this may improve the ability to provide patient-specifi c 
targeted therapy to improve clinical outcomes of pregnancy.

F-261
Epithelial Protection and Repair: The Role of Trefoil Factor 1 and 
Antimicrobial Peptides in the Mouse Cervix through Pregnancy. Roxane 
Holt, Mala Mahendroo. Obstetrics and Gynecology, UT Southwestern Medical 
Center, Dallas, TX, USA.
Objective: Understanding the molecular processes that regulate each phase of 
cervical remodeling is critical for identifi cation of preterm birth risk factors due 
to cervical malfunction. Epithelia that line the cervix have immunoprotective 
functions that include expression of pattern recognition receptors such as 
toll-like receptors, antimicrobial peptides and protease inhibitors. Protection 
and repair of epithelia is critical to maintain these functions. Trefoil factor 1 
(Tff1) is a member of a family of secreted proteins that play an important role 
in the protection and restitution of the gastrointestinal mucosal epithelium. We 
previously determined a temporal and robust mRNA expression of Tff1 in the 
pregnant cervix over the second half of pregnancy with maximal expression 
prior to birth and rapid decline postpartum. Mice defi cient in Tff1 will be used 

to understand the role Tff1 may play in barrier protection and repair of cervical 
epithelia during pregnancy.
Study design: The temporal expression of genes encoding antimicrobial 
peptides, protease inhibitors, mucins and toll-like receptors were evaluated 
through pregnancy to better understand their contribution to protection during 
stages of cervical remodeling. The expression pattern in the wild type mouse 
was then compared to the Tff1 null mouse during pregnancy. Cervical Tff1 
protein abundance and cell localization was evaluated by western blotting and 
immunohistochemistry. Epithelial cell morphology and expression of genes 
normally expressed during ripening were assessed in Tff1-/- cervix.
Results: Preliminary results suggest expression of beta defensins, secretory 
leukocyte peptidase inhibitor (Slpi), toll-like receptor 4 (Tlr4) and mucin 1 
is unchanged during pregnancy in both wild type and Tff1 null cervix. This 
is contrasted by the protein expression of Tff1 which peaks during cervical 
ripening.
Conclusion: These studies demonstrate cervical expression of antimicrobial 
peptides and protease inhibitors through pregnancy. The null mouse maintains 
innate antimicrobial properties despite the absence of Tff1. The Tff1 null 
mice may be a useful model to evaluate susceptibility to infection mediated 
preterm birth upon epithelial insult when there is a reduced capability to repair 
cervical epithelia.

F-262
Maternal Serum C-Reactive Protein Levels and Placental Interleukin-6, 
Lipid Peroxide, and Protein Carbonyl Levels in Preterm Birth According 
to Histologic Chorioamnionitis. Yoon Ha Kim,1 Jong Woon Kim,1 Chul Hong 
Kim,1 Moon Kyoung Cho,1 Hye Yon Cho,1 Young Ja Byun,1 Keun Ho Kim,2 
Tae-Bok Song.1 1Obstetrics and Gynecology, Chonnam National University 
Medical School, Gwangju, Korea; 2Life Science, Hanyang University, Division 
of Natural Science, Seoul, Kuwait.
Objective: The objective was to evaluate maternal serum white blood cells 
(WBCs) and C-reactive protein (CRP) levels and placental interleukin-6 
(IL-6), lipid peroxide, protein carbonyl levels in preterm birth according to 
chorioamnionitis. Materials and Methods : This cohort study included 45 cases 
of preterm delivery with preterm labor and intact membranes (PTL, n=16) and 
preterm premature rupture of membranes (PPROM, n=29). Blood samples were 
collected at antecubital vein on admission. Samples of placental tissue were 
obtained after delivery. IL-6 and CRP were measured each by enzyme-linked 
immunosorbent assay and latex agglutination method, respectively. The levels 
of lipid peroxide and protein carbonyl were measured each by thiobarbituric 
acid reaction and 2,4-dinitrophenylhydrazine method, respectively. Histologic 
chorioamnionitis was diagnosed in the presence of neutrophils infi ltration into 
the subamnionic space.
Results: 1. The incidence of histologic chorioamnionitis was signifi cantly 
higher in PPROM group than in PTL group.
2. Maternal serum WBC and CRP levels on admission, and placental IL-6, lipid 
peroxide, and protein carbonyl levels of histologic chorioamnionitis group were 
signifi cantly higher than group without histologic chorioamnionitis.
3. Maternal serum CRP levels on admission, and placental IL-6, lipid peroxide, 
and protein carbonyl levels of PPROM group with histologic chorioamnionitis 
were signifi cantly higher than those of PPROM group without histologic 
chorioamnionitis.
4. Serum CRP levels on admission of patients with PPROM who have been 7 
days and more latency period (n=14) were signifi cantly lowered than those of 
less than 7 days latency period (n=15).
5. Perinatal morbidity in histologic chorioamnionitis group was signifi cantly 
more than without histologic chorioamnionitis group.
Conclusions: Intra-amniotic infl ammation may be one of risk factors in preterm 
birth. In patients with histologic chorioamnionitis, maternal serum WBC 
and CRP levels on admission and placental IL-6, lipid peroxide, and protein 
carbonyl levels were increased. Maternal serum CRP levels on admission may 
be a valuable predictor for duration of the latency period in PPROM.

F-263
Secretion of Matrix Metalloproteinase-1, -3 and -9 (MMP-1, MMP-3 and 
MMP-9) from Cultured Human Term Decidual Cells: The Role of Toll-Like 
Receptors (TLRs). Wei Li, Alan D Bocking, John RG Challis. Departments 
of Obstetrics & Gynecology and Physiology, University of Toronto, Toronto, 
ON, Canada.
OBJECTIVE: Elevated MMPs secondary to infection caused by a variety 
of microorganisms is proposed to be one of the underlying mechanisms of 
premature rupture of the membranes. TLRs function as pathogen pattern 
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recognition molecules that sensor and initiate inflammatory responses. 
However, the role of TLRs in regulation of MMP-1, -2, -3 and -9 secretion 
from human decidual cells is not fully investigated. The aim of this study was to 
investigate the effect of the TLR agonists on the secretion of MMP-1, -3 and -9 
from cultured human decidual cells. METHODS: Decidual cells were isolated 
from human term fetal membranes and 1) Mixed decidual cells; 2) Decidual 
cells with CD45+ depletion and 3) CD45+ cells were cultured in 5% CO2:95%O2 

at 37 °C with estradiol (10-9M)/progesterone (10-9 M) and stimulated with 
TLR1-8 agonists: Pam3CSK4 (TLR1/2 agonist), lipoteichoic acid (LTA-TLR2 
agonist), Poly(I:C) (TLR3 agonist), Lipopolysaccharide (LPS-TLR4 agonist), 
S.typhimurium Flagellin (TLR5 agonist), FSL-1 (TLR6/2 agonist), Imiquimod 
(TLR7 agonist), ssRNA40 (TLR8 agonist) and ODN2006 (TLR9 agonist) for 
24h. MMP-1, -3 and -9 in conditioned medium were assessed by Zymography 
and western blot. RESULTS: By Zymography assay, MMP-9 levels in mixed 
decidual cells conditioned medium were signifi cantly increased by TLR1/2, 
TLR2, TLR4, TLR5 and TLR6/2 agonists (p<0.05), but not by TLR3, TLR7, 
TLR8 and TLR9 agonists. MMP-2 levels in the same medium did not change 
with any of the agonists. By western blotting assay, MMP-1 and MMP-3 levels 
were signifi cantly increased by TLR1/2, TLR2, TLR4, TLR5 and TLR6/2 
agonists (p<0.05). TLR8 and TLR9 agonists had no effect on secretion of 
MMP-1 and -3 in the same medium. The levels of LPS/LTA-induced MMP-1, 
-2 and -9 in CD45+ cells were similar to that in mixed decidual cells, whereas, 
the level of MMP-1, -2 and -9 in decidual cells after CD45 cells depletion were 
very low with minimal response to TLR2 and TLR4 agonists. CONCLUSION: 
Our fi ndings demonstrate that the TLR1/2, TLR2, TLR4, TLR5 and TLR6/2 are 
involved in the secretion of MMP-1, -3 and -9 from human decidual cells. The 
infl ammatory cells present in the decidua may be the major source of MMP-1, 
-3 and -9 in human deciduas during bacteria-induced infection.

F-264
Pregnancy and the Guinea Pig Cervix. Annika Lindqvist, Ann Word. 
Obstetrics-Gynecology, UT Southwestern Medical Center, Dallas, TX, USA.
Objectives: Like humans, pregnant guinea pigs fail to undergo progesterone 
withdrawal in blood prior to parturition. The objective of this study was to 
quantify PR isoforms, IL8, COX2, and 15-hydroxyprostaglandin dehydrogenase 
(PGDH) mRNA in cervical stroma from nonpregnant and pregnant guinea pigs 
at various stages of gestation. Changes in gene expression was correlated with 
biomechanical properties of the cervix.
Methods: Cervical stroma tissue was collected from 3 nonpregnant, 9 pregnant 
(representing mid gestation, late gestation but not in labor and not ripe cervix, 
not in labor but ripe cervix, and in labor), and one postpartum guinea pig. 
Total RNA was isolated from each tissue sample, and relative abundance of 
PR isoforms, IL8, COX2, and PGDH mRNA was measured by quantitative 
RT-PCR. Biomechanical properties of cervical rings were determined, and 
staining performed with Trichrome on sections of the cervices.
Results: Expression of the four mRNAs was similar in cervical stroma from 
nonpregnant and pregnant guinea pigs in mid-gestation, however, cervical 
stiffness decreased signifi cantly. In late gestation, total PR increased signifi cantly 
(1.7-fold, P<0.05), but increases in PR-B were disproportionate to that of total 
PR (3.7-fold) suggesting relative decreases in PR-A. Consistent with our 
fi ndings in human cervical stroma, both PR isoforms decreased proportionately 
during labor and the postpartum time period (6-10-fold). Likewise, COX2 
and IL8 mRNA levels were not increased until labor and cervical dilation. In 
contrast, PGDH gene expression increased 6-fold during cervical ripening but 
decreased >30-fold during labor. Interestingly, increased expression of PR and 
PGDH during late gestation was accompanied by increased distensibility and 
maximal dilation. Trichrome staining of subepithelial stroma revealed that the 
dense organized collagen fi bers in the nonpregnant cervix were less defi ned 
during pregnancy with diffuse proteoglycan staining. In the ripe cervix before 
and during labor, collagen fi bers were widely dispersed and associated with 
marked increases in leukocytes in the stromal connective tissue
Discussion: These data highlight the similarities between cervical ripening 
in women and guinea pigs. In both, parturition is preceded by an increase 
in cervical macrophages and, unlike mice, an increase in cervical IL8. Our 
results suggest that factors in addition to, or other than, stromal PR, PGDH, 
and COX2 regulate biomechanical changes in the cervix during pregnancy 
and cervical ripening.

F-265
Expression of Phosphorylated Progesterone Receptor (serine 294) 
and Phosphorylated Nuclear Factor Kappa B within the Human Fetal 
Membranes. Josephine Higgins, Jenifer A Loudon, Phillip R Bennett. Faculty 
of Medicine, Imperial College, London, United Kingdom.
Introduction: Expression of the Progesterone Receptor (PR) and Nuclear 
Factor Kappa B (NFκB) has been defi ned in the fetal membranes by several 
research groups using different techniques and antibodies. However, there is 
a paucity of literature surrounding the expression of phosphorylated forms of 
these nuclear receptors.
Methods: Fetal membranes were collected and immediately fi xed in buffered 
formalin solution. After 5 days, the membranes were wax embedded and 
prepared for immunohistochemistry. Mouse anti-human antibody to Phospho 
PR (serine 294) (Invitrogen) and Rabbit anti-human antibody to Phospho p65 
were used (Invitrogen). An HRP labelled detection system was used with 
DAB chromagen. A non-phospho specifi c antibody was also used as a positive 
control (DAKO).
Results: Non-phosphorylated PR was expressed in the fetal membranes before 
labour onset in term and preterm membranes in the decidual compartment only. 
Expression of PR phosphorylated upon serine 294 was observed in the decidua 
of membranes collected at term before labour onset but did not appear to be 
present in preterm fetal membranes.
Phosphorylated p65 was expressed in term and preterm human fetal membranes. 
Using densitometry, the staining increased in the nuclei of all layers of the 
fetal membranes with labour onset in term and preterm samples. This reached 
statistical signifi cance within the decidual compartment.
Discussion: Phosphorylation of the p65 protein indicates the presence of protein 
targeted for nuclear localisation and DNA interaction. These data agree with 
previous observations that increased NFκB activity is observed in the fetal 
membranes with labour onset. The implications for phosphorylation of PR 
protein is less clear. Some authors suggest that phosphorylation upon Serine 
294 is required for sumoylation of the protein. There is also some evidence 
that the PR-A isoform is preferentially phosphorylated upon this site and that 
sumoylation is necessary for the inhibitory action of the A inhibitory sequence. 
Future work will aim to elucidate the relationship between phosphorylation 
and sumoylation of PR in these tissues.

F-266
Decidual Prostaglandin F2α Receptor (FP) Regulation during Human 
Pregnancy – Fetus Choose the Timing of Parturition. Shintaro Makino,1 
Kikumi Matsuoka,2 Motoi Sugimura,1 Hitomi Okabe,1 Hiroyuki Seki,2 Satoru 
Takeda,1 David M Olson.3 1Deapartment of Obstetrics and Gynecology, 
Juntendo University, 2-1-1 Hongo, Bunkyo-ku, Tokyo, Japan; 2Deapartment 
of Obstetrics and Gynecology, Saitama Medical Center, Kawagoeshi, Saitama, 
Japan; 3Perinatal Research Centre, University of Alberta, Edmonton, AB, 
Canada.
OBJECTIVE: 
Previously we have shown that PGF2 α level from decidua cell was signifi cantly 
induced by IL-1b and reduced by indomethacin, and also was signifi cantly 
reduced with both IL-1b and indomethacin addition. Although FP and EP2 
mRNA expression showed similar tendency with PGF2 α, IL-1b signifi cantly 
induced FP and EP2 mRNA expression in the presence of indomethacin. 
Therefore, to know what the regulator of human pregnancy and parturition 
is, we examined whether FP mRNA expression in decidua cell changes in the 
presence of progesterone, IL-10 and chorion trophoblast in co-culture.
METHODS:
Decidual tissues were obtained following elective cesarean section at term. 
We examined changes of FP mRNA expression of human decidual cell in 
culture with IL-1b (5ng/ml), indomethacin (100uM/ml), IL-10(100ng/ml), 
progesterone(100uM/ml), and with chorion trophoblast (TCL cell line) in 
co-culture.
RESULTS: 
FP mRNA expression was signifi cantly induced by indomethacin, IL-10, 
progesterone and chorion trophoblast in co-culture (P<0.05). As we have 
shown previously, FP mRNA expression was signifi cantly induced by IL-1b, 
however IL-10 signifi cantly suppressed the IL-1b stimulation of FP mRNA. 
Progesterone and indomethacin addition did not affect on the IL-1b stimulation 
of FP mRNA.
CONCLUSION: 
Our data showed that decidual FP mRNA may be reduced by IL-10, 
progesterone and some signals from chorion trophoblast. Induced FP by IL-1b 
does not respond to indomethacin but IL-10 may regulate uterine sensitivity 
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to prostaglandins at the time of infection. In conclusion, decidual tissue have 
thought to be the main target of parturition ever, chorion trophoblast occurred 
from fetal tissue may be the regulator of human pregnancy and parturition.

F-267
Adhesive Complex Coacervates: The Sealant for a Iatrogenic Fetoscopic 
Defect. Lovepreet K Mann,1 Ramesha Papanna,1 Kenneth J Moise, Jr,1 Sarbjit 
Kaur,2 Russell J Stewart.2 1Fetal Intervention, Baylor College of Medicine, 
Houston, TX, USA; 2Biomedical Engineering, University of Utah, Salt Lake 
City, UT, USA.
OBJECTIVE: To evaluate the characteristics and safety of adhesive complex 
coacervates inspired by the Sandcastle worm (Sabella glue) in an in-vitro uterine 
wall model to prevent iatrogenic preterm premature rupture of membranes.
Methods: An in-vitro model to mimic the uterine environment was created 
using a water column with one end sealed using human fetal membranes 
and chicken breast. An iatrogenic defect was created using a 12 F trocar. and 
was plugged using a 1 cm human fetal membrane patch which was delivered 
through a 10 F cannula. In the control group (n=4), the patch was tested alone 
vs. while in the test group (n=4) the patch was coated with the Sabella glue. 
The sealing capacity was tested by fi lling the water column up to a height of 
25 cm, adding additional traction weight up to 12 grams and by shaking the 
water column to observe for leakage.

Additionally, a direct contact tissue toxicity was performed at 0, 24 and 48 hour 
intervals (n=3) using fresh fetal membrane patches in a tissue culture setting. 
Measurements were compared using Fisher exact test and the Student’s t-test 
with a p-value <0.05 indicating statistical signifi cance.
Results: All four controls exhibited continuous leakage of fl uid at a threshold 
of a 10 cm column of fl uid; patches became dislodged at a column height of 
25 cm of water. However, the test columns failed to leak at a water column 
up to 25 cm and withstood 12 grams of traction weight bearing for 10 to 60 
minutes (P= 0.02). In addition, the plug remained in position a continued seal 
even after shaking the water column three times for 5 minute intervals. Toxicity 
testing for the glue showed no evidence of epithelial damage.
Conclusion: Sabella glue has ability to cause fetal membrane patches to 
effectively adhere to iatrogenic membrane defects in an aqueous environment. 
The glue is not associated with direct tissue toxicity. Further studies are needed 
to evaluate the effi cacy and durability of this potential underwater adhesive 
in live animal models.

F-268
Cigarette Smoke Induces Oxidative Stress, PPAR-γ Down Regulation 
and Apoptosis in Term Fetal Membranes. Ramkumar Menon,1,2 Stephen 
Fortunato,1 Lynn Almli,1 William W Wilson,1 Jie Yu,2 Robert N Taylor.2 
1Epidemiology, Emory University; 2Ob & Gyn, Emory University.
OBJECTIVE: Cigarette smoking (CS) is a major risk factor associated with 
preterm, prelabor rupture of membranes (pPROM) and preterm birth (PTB), but 
paradoxically, exposure to cigarette smoke extracts (CSE) has antiinfl ammatory 
effects on fetal membranes in vitro. We hypothesized that CS might induce an 
alternate pathway of labor, mediated through oxidative stress (OS) and fetal 
membrane apoptosis, culminating in pPROM. To test this, we characterized 
the production of prostanoids, peroxisome proliferator-activated receptors 
(PPAR)-γ and biomarkers of apoptosis in human fetal membranes.
METHODS: Normal fetal membranes at term (not in labor, from cesarean 
sections) were placed in an organ culture system for 48 hrs. CSE was 
prepared by bubbling lighted cigarette through culture media (1 cigarette/50 
ml), diluted (1:1, 1:50, and 1:100) and exposed to membrane explants for 

24 hours. Two prostanoids, F2-Isoprostane (F2-IsoP), a marker of OS, and 
PGF2α, a cyclooxygenase product, were measured by gas chromatography/
mass spectrometry. Western blot analyses of tissue lysates were performed for 
PPAR-γ and anti-apoptotic protein Bcl2. Fetal membrane apoptosis was detected 
and confi rmed by TUNEL and immunostaining of nuclear fragmentation and 
active caspase 3 respectively.
RESULTS: CSE exposure resulted in signifi cantly higher F2-IsoP production 
from fetal membranes (0.24±0.07 ng/ml) compared to unstimulated controls 
(0.13±0.05 ng/ml; p<0.0001). By contrast, PGF2α was not different in CSE 
vs. controls (1083±526 ng/ml, 1136±835 ng/ml; p=0.8). CSE induced a 
dose-dependent down-regulation of PPAR-γ and Bcl2 whereas levels of these 
proteins were unaltered in controls. Thromboxane receptor A2 p55, one of 
the putative F2-IsoP receptors, and estrogen receptor-α were not affected by 
CSE confi rming stimulation specifi c membrane responses. Both amnion and 
chorion cells from the CSE-exposed explants showed evidence of fragmented 
nuclei and activated caspase 3 compared to controls.
CONCLUSIONS: Fetal membranes exposed to CSE manifest evidence of OS, 
PPAR-γ down-regulation and apoptosis. This study supports the existence of 
antiinfl ammatory pathway in pPROM that may distinguish this phenomenon 
from PTB induced by infection or infl ammation. We postulate that other risk 
exposures, like behavioral stress and nutritional defi ciencies, also may induce 
OS, resulting in fetal membrane apoptosis and pPROM.

F-269
Thrombin – A Pathologic Factor in Preterm Labor and Preterm Rupture 
of Membranes. Haruta Mogami, Patrick W Keller, Haolin Shi, Ruth Ann Word. 
Obstetrics and Gynecology, The University of Texas, Southwestern Medical 
Center at Dallas, Dallas, TX, USA.
Objectives
Intrauterine or vaginal bleeding is a risk factor for preterm birth and premature 
rupture of membranes (PROM). Thrombin is a trypsin-like serine protease that 
plays a major role in hemostasis and in degradation of the extracellular matrix. 
Here, we investigated the effects of thrombin on (i) pregnancy duration in vivo 
and (ii) matrix metalloproteinases (MMPs) and prostaglandin (PG) synthesis 
in epithelial and mesenchymal cells of human amnion.
Methods
Thrombin and MMP-1 activities were quantifi ed using FRET methodology. 
Primary human amnion epithelial and mesenchymal cells were used to quantify 
MMP1, 2, 9, and COX2 mRNA levels by qPCR. Gelatinase activity was assessed 
by gelatin zymography. PGE2 levels in conditioned media were assayed by 
ELISA. To determine the effects of thrombin in vivo, precisely timed pregnant 
mice (d17) were injected in the interface between fetal membranes and uterus 
with either thrombin (4U/pup) or PBS.
Results
Thrombin activity was increased significantly in amnion from preterm 
(n=9) compared with term (n=6) deliveries (2.1-fold, P<0.05). Treatment 
of mesenchymal cells (but not epithelial cells) with thrombin (2U/ml, 48h) 
resulted in increased MMP1 mRNA (6-fold) and enzyme activity (from 8 to 
148ng/mg protein, P<0.01). Thrombin also increased active MMP-2 (1.5-fold), 
MMP9 (8-fold), Timp1 (3.4-fold), and pro-MMP-9 (2-fold) in these cells. 
Using immunohistochemistry, PAR-1, a most important thrombin receptor, 
was localized to human decidua and amnion mesenchymal cells. Moreover, 
thrombin (4U/ml) increased COX2 mRNA (16-fold, P<0.01) and PGE2 
(from 44 to 449ng/µg protein, P<0.05). The PAR-1 specifi c inhibitor blocked 
thrombin-induced increases in MMP1, 9 and COX2 mRNA, but not MMP-2 
activation. In vivo, as expected, PBS-injected control mice delivered at term 48h 
after injection and all pups survived (n=11). In contrast, all thrombin-injected 
mice delivered preterm between 17-22h after injection and all premature pups 
died (n=16).
Conclusion
These results indicate that thrombin results in increased MMP-1, MMP-9, 
and PG biosynthesis via PAR-1 activation in amnion mesenchymal cells. 
Thrombin-induced activation of MMP-2 appears to be mediated through other 
mechanisms. Collectively, the data indicate that thrombin plays a pivotal role 
in the pathogenesis of preterm labor and PROM.
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F-270
Direct and Receptor-Mediated Effects of Thrombin on Amnion 
Mesenchymal Cells: Synthesis, Secretion and Activation of MMP2. RM 
Moore, D Kumar, BM Mercer, JJ Moore. Pediatrics and Reproductive Biology, 
CWRU.
Premature rupture of the fetal membranes (PPROM) results in one-third of 
preterm births. Data suggest multiple causes for PPROM including acute/
chronic infl ammation; increased cytokines, and bleeding/abruption; increased 
thrombin production. Fetal membranes (FM) weaken by biochemical processes 
initiated prior to the onset of contractions. We have shown that unlabored 
C-sectioned FM exhibit a para-cervical weak zone with increased collagen 
remodeling and apoptosis. The mechanism(s) by which FM weakening 
occurs remains to be elucidated. We have recently shown that treating isolated 
human amnion in vitro with either thrombin, or the protease activated receptor 
(PAR-1/thrombin receptor) agonist, TRAP-6, results in signifi cant weakening 
with increased remodeling and apoptosis, mimicking the natural weak zone. 
We hypothesized that thrombin would have direct effects (extracellular) and 
indirect, receptor mediated effects on MMPs. Methods: Primary cultures of 
Human amnion Mesenchymal cells (MES) were treated with either thrombin 
(0-100u/ml) or TRAP-6 (0-1uM) for 24h. Both medium and cell lysates 
were saved for analysis by Western Blot, and Zymography. Results: 10u/ml 
thrombin induced increased 72 Kd pro-MMP2 (1.50 +/-0.08 fold), and 62KD 
active-MMP2 (1.80 +/- 0.30 fold) activities, whereas, 1uM TRAP-6 induced 
an increase only in pro-MMP2 (1.30 +/-0.07 fold) activity in respective MES 
culture medium (p<0.05). Similar results were obtained when MMP2 protein 
expression in MES cell lysates was examined. Thrombin (10u/ml/24h) induced 
both pro- (1.50+/-0.09 fold) and active-(1.90+/-0.09 fold) MMP2 forms, 
however, TRAP-6 (1uM) had no signifi cant effect upon basal pro-, or active-, 
MMP2 cellular production at 24h culture(p<0.05). No apparent MMP9 activity 
or protein expression was noted in MES medium or cells without or with 
addition of thrombin or TRAP-6. Conclusions: Thrombin treatment of MES 
increased production, secretion, and plausibly, conversion, of pro-MMP2 to 
active-MMP2. Treatment of MES with the thrombin receptor, PAR-1 agonist, 
TRAP-6, results in a signifi cant, though reduced, increase in production and 
secretion of pro-MMP2, but not active-MMP2. We speculate that thrombin acts 
upon MES both indirectly, through its receptor PAR-1; increasing production 
and secretion of pro-mMMP2, as well as directly; promoting cleavage of pro-
MMP2 to active-MMP2, thereby contributing to amnion matrix degradation, 
weakening, and eventual rupture.

F-271
Comparison of Seldinger vs. Direct Entry Technique To Introduce Cannula 
for Fetoscopic Laser Surgery for Twin Twin Transfusion Syndrome. 
Ramesha Papanna, Lovepreet K Mann, Anthony Johnson, Kenneth J Moise, 
Jr. Fetal Intervention, Baylor College of Medicine, Houston, TX, USA.
Aim: To compare outcomes for two different entry techniques for fetoscopic 
laser photocoagulation of placental anastomoses in TTTS.
Methods: This is a retrospective cohort study of TTTS cases that underwent 
laser ablation from November 2007 to March 2010. Seldinger entry (SE) vs. 
direct entry (DE) technique cohorts were identifi ed. SE was performed by 
inserting an 18 gauge spinal needle into the amniotic cavity of the recipient’s 
sac. The stylet was removed and a guide wire was inserted through the needle. 
The needle was removed and a 10 - 12 Fr cannula with blunt tipped dilating 
trocar was introduced over the guide wire. Wire and trocar were removed 
once the cannula was in the sac. The DE technique consisted of a sharp trocar 
sleeved with a 10 or 12 F cannula inserted directly into the recipient’s sac. 
Ongoing pregnancies and triplet gestations were excluded. Preterm premature 
rupture of membrane (PPROM) was defi ned as spontaneous rupture of the 
membranes in the absence of labor prior to 34 weeks’ gestation. Comparison 
of peri-operative variables was performed using Chi-square, Fisher Exact test 
and t-test as appropriate. Procedure to delivery was compared used Kaplan-
Meier plots. A p-value of <0.05 was considered signifi cant.
Results: 119 cases were identifi ed: 95-SE and 24-DE. There were no statistically 
signifi cant differences between the two groups in the pre and intra-operative 
operative variables, incidence of chorioamnion separation (CAS), PPROM, 
gestational age at birth or neonatal survival rate. Procedure-to-delivery was 
signifi cantly longer in SE cohort by 12 days (p=0.04).

Conclusion: Although, there were no signifi cant differences in adverse 
outcomes between the two techniques of entry into the uterus, the SE technique 
appears to be associated with a prolonged procedure-to-delivery interval.

F-272
Distribution of Fibroblast Growth Factor Receptors in Fetal Membranes 
– Insight into the Molecular Basis for the Non-Healing Nature of Amnion/
Chorion. Ramesha Papanna,1 Lovepreet K Mann,2 Claire L Hinsch,3 Vincent 
R Dammai,3 Robert Byrd,4 Edwina Popek,4 Scheffer CG Tseng,5 Kenneth J 
Moise, Jr.2 1Obstetrics, Gynecology and Reproductive Sciences, Yale University 
School of Medicine, New Haven, CT, USA; 2Obstetrics and Gynecology, Baylor 
College of Medicine, Houston, TX, USA; 3Pathology, Medical University of 
South Carolina, Charleston, SC, USA; 4Pathology, Texas Childrens Hospital, 
Baylor College of Medicine, Houston, TX, USA; 5Ophtholmology, Ocular 
Surface Center, P.A., Miami, FL, USA.
Objective: Fibroblast growth factor receptors (FGFRs) are abundant in 
embryonic tissues and play a pivotal role in growth and wound healing. In 
order to obtain clinical correlations with respect to wound healing in human 
fetal membranes, we evaluated the distribution of FGFRs.
Methods: A prospective study of 10 fetal membranes with a median gestational 
age of 33 weeks (range: 20 36) from cesarean deliveries was performed to 
detect expression and subcellular localization of all four FGFRs (1-4) using 
immunohistochemistry and immunofl uroscence.
Results: All four FGFRs exhibited variable subcellular localization with 
predominantly intra-cytoplasmic distribution in the amniotic epithelium 
or apical or apico-lateral localization patterns within the subset of tissues 
examined. Intensity of staining ranged from weak (+) to strong (+++) in the 
amniotic epithelium with no specifi c distribution pattern based on gestational 
age.

Interestingly, FGFR- 2 and 3 was predominantly cytoplasmic distribution and 
FGFR-3 was both cytosolic. FGFR-4 showed a weak staining in the amniotic 
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epithelium, possibly indicating a lesser role for the receptor in this tissue.The 
staining of the fi broblasts in the amnion and chorion was weak to negative for 
all four receptors.
Conclusion: We describe a novel fi nding of FGFR-2 being localized only 
in the cytoplasm of the amniotic epithelium and differential localization of 
the other receptors possibly linked to disease status. These fi ndings may help 
explain the non-healing nature of fetal membranes and potential role in preterm 
premature rupture of membranes.

F-273
Preterm Fetal Membranes Are Stronger Than Term Fetal Membranes. 
Nandeesh Rangaswamy,1 Adli Abdelrahim,1 Robert M Moore,1 Uyen K Ly,4 
Brian M Mercer,2 Joseph M Mansour,3 Deepak Kumar,1 Joram Sawady,4 John 
J Moore.1,2 1Department of Pediatrics, CWRU; 2Department of Reproductive 
Biology, CWRU; 3Department of Mechanical and Aerospace Engineering, 
CWRU; 4Department of Pathology, MetroHealth Medical Center, Case Western 
Reserve University, Cleveland, OH, USA.
Objective: The purpose of this study was to determine the biomechanical 
characteristics of human fetal membranes (FM) throughout gestation. Study 
design: Biomechanical properties were determined for 115 FM of 23 to 41 
weeks gestation using our previously described methodology. The areas of 
FM immediately adjacent to the strongest and weakest tested spots were 
sampled for histomorphometric analysis. Clinical data on the patients whose 
FM were examined were also collected. Results: FM ≤ 28 weeks gestation 
were associated with higher incidence of abruption, and chorioamnionitis 
compared to the other groups. Topographically, FM at all gestations exhibited 
heterogeneous biomechanical characteristics over their surfaces with distinct 
weak areas. The most premature membranes were the strongest. FM strength 
represented by rupture force and work to rupture decreased with increasing 
gestation in both weak and strong regions of FM (p<.001). This decrease in 
FM strength was most dramatic at ≥ 38 weeks gestation. The FM component 
amnion-chorion sub layers were thinner in the weak areas compared to strong 
areas (Weak 148.221 ± 39.405 µm vs. Strong 166.23 ± 38.52 µm; p = 0.02). 
Conclusion: Compared to term FM, preterm FM are stronger but have similar 
heterogeneous weak and strong areas. Following a gradual increase in FM 
weakness with increasing gestation, there is a major drop-off at 38 weeks 
gestation. The FM weak areas are thinner than the stronger areas. Whether 
the difference in thickness accounts for the strength differences is not yet 
known.

F-274
Omega-3 Polyunsaturated Fatty Acids (PUFAs) Have an Anti-
Infl ammatory Effect on the Amnion. Lorraine Frew, Simon Riley, Rose Leask, 
Jane E Norman, Sarah J Stock. Division of Reproductive and Developmental 
Sciences, University of Edinburgh Centre for Reproductive Biology, Edinburgh, 
United Kingdom.
Background: Dietary supplementation with fi sh oils that are high in omega-3 
polyunsaturated fatty acids (n-3PUFAs) can prolong gestation and decrease 
preterm labor. However, the mechanisms responsible for this are unknown. 
Parturition is an infl ammatory process, and n-3PUFAs are known to have 
direct and indirect anti-infl ammatory activities. We thus hypothesized that the 
n-3PUFAs eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) 
have an anti-infl ammatory effect on the fetal membranes.
Aim: To determine the effect of EPA and DHA on production of pro-
infl ammatory cytokines and MMPs, and explore whether effects are mediated 
through the PPARγ receptor that PUFAs are natural ligands for.
Methods: Ethical approval was obtained. Amnion (n=22) and chorion (n=6) 
explants collected at prelabor caesarean section from women with term singleton 
pregnancies were cultured with control, EPA, DHA or both. Infl ammatory 
cytokine production (IL-6, IL-8, MCP-1 and IL-1β) was determined by ELISA. 
Activity of MMP-2 and MMP-9 was detected by gelatinase zymography and 
analyzed by transmission densitometry. Involvement of the PUFA receptor 
PPARγ was explored using a PPARgamma agonist (troglitazone) and antagonist 
(GW9662). Parametric data was analyzed by one-way ANOVA with Tukey’s 
post-hoc test, and nonparametric data were analysed with Friedman’s test with 
Dunn’s test to assign individual differences.
Results: In the amnion, 50 µM EPA and DHA in combination reduced the 
amount (median[IQR]ng/ml) of IL-6 (14.2[9.375-58.51] v 220.9[64.76-458.9]), 
IL-8 (563.6[68.24-2541] v 6355[3544-11248]) and MCP-1 (21.35[15.63-342.3] 
v 505.5[211-2542]) (all p<0.05) secreted. IL-1β was undetectable in both 
control and treated samples. In the chorion 50 µM EPA and DHA reduced 
production of MCP-1 (448 [231.2-1311] v 3601 [1724-5874] but had no effect 

on IL-6, IL-8 or IL-1β production. 50 µM DHA and 50µM of EPA and DHA 
in combination reduced activity of MMP-9 (P<0.05) but not MMP2 in the 
amnion. Similar effects were seen when amnion was treated with the PPARγ 
agonist trogliatzone 30µM. There was a trend
for a reduced suppressive effect of EPA and DHA when cultured with the 
PPAR antagonist GW9662.
Conclusion: n-3PUFAs have an anti-infl ammatory effect on fetal membranes, 
which may contribute to their ability to prolong gestation.

F-275
Metformin Does Not Adversely Affect Liver Function in Women with 
PCOS. Mira Aubuchon,1 Allen R Kunselman,2 Richard S Legro,3 the 
Reproductive Medicine Network. 1Obstetrics, Gynecology, and Women’s 
Health, University of Missouri School of Medicine, Columbia, MO, USA; 
2Public Health Sciences, Penn State College of Medicine, Hershey, PA, USA; 
3Obstetrics and Gynecology, Penn State College of Medicine, Hershey, PA, 
USA.
Background: Insulin resistant states such as polycystic ovary syndrome 
(PCOS) are associated with non alcoholic fatty liver disease, but treatment with 
metformin carries the rare risk of idiosyncratic hepatitis. Metformin given for 
over 3 years in the Diabetes Prevention Program trial did not worsen alanine 
amino transferase (ALT) elevation from baseline, but effects on liver function 
in PCOS patients are unknown.
Objective: To determine whether metformin use would alter serum liver 
function parameters in women with PCOS.
Methods: Post hoc data analysis of the Reproductive Medicine Network 
Pregnancy in PCOS Trial, in which 626 infertile PCOS subjects with baseline 
aspartate transaminase (AST) and ALT levels < twice normal were randomized 
to metformin (n=208), clomiphene citrate (clomid, n=209), or both (n=209) 
for up to 6 months. AST, ALT, and total bilirubin levels were organized into 
low, mid, and high tertiles for each treatment arm. The percent changes from 
baseline of liver function parameters were assessed with robust regression using 
M estimation. Data were adjusted for number of days in the study. Signifi cance 
was assessed at 2-sided p < 0.05.
Results: There were no signifi cant changes from baseline in AST, ALT, total 
bilirubin, white cell count, blood urea nitrogen, or creatinine between the 3 
treatment arms. However, mid and high tertiles showed highly signifi cant 
decreases from baseline compared to the low tertile in all 3 treatment arms 
(Figure 1, error bars refl ect interquartile range).
Conclusion: In this large dataset of PCOS patients, metformin given for up 
to 6 months did not adversely affect liver function and may have improved 
parameters in those with mildly elevated baseline values.
Supported by NIH grant 2U10HD38992.

F-276
Incidence of Endometrial Hyperplasia in Polycystic Ovary Syndrome. 
Kathleen M Brennan,1,2 Tamara Hartshorn,1,2 Christine Holschneider.1,2 
1Obstetrics and Gynecology, Olive View - UCLA Medical Center, Sylmar, CA, 
USA; 2Obstetrics and Gynecology, UCLA, Los Angeles, CA, USA.
Objective: The correlation between unopposed estrogen and endometrial 
hyperplasia and cancer has been well-documented. Polycystic ovary syndrome 
(PCOS) is associated with oligo- and anovulation, conferring a relative state of 
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unopposed estrogen on the uterus in reproductive-aged women. The objective 
of this prospective, cross-sectional study was to determine the baseline 
endometrial hyperplasia rate in premenopausal women with PCOS.
Materials and Methods: All premenopausal women presenting for evaluation 
of symptoms potentially related to androgen excess between August 2009 
and October 2010 were evaluated. Patients diagnosed with PCOS by the NIH 
1990 criteria were consented for inclusion in the study, and an endometrial 
biopsy was performed. We herein provide an interim report of the fi rst 23 
patients enrolled.
Results: Only 34.8% of patients had completely normal pathology on 
endometrial biopsy. Of the abnormal specimens, 60% were consistent with 
endometrial hyperplasia or cancer, and the remainder were consistent with 
disordered proliferative endometrium. Of the 9 biopsies with hyperplasia 
or cancer, 6 had simple hyperplasia without atypia, 2 had complex atypical 
hyperplasia, and 1 had endometrial cancer. There were no signifi cant differences 
in age or BMI between patients with normal and abnormal pathology.
Conclusion: The baseline incidence of endometrial hyperplasia or cancer was 
39% in this cohort of premenopausal women with PCOS. If the trends of this 
pilot study are confi rmed following further enrolment of patients, given the 
signifi cant proportion of women affected, performing an endometrial biopsy 
routinely in the work-up of PCOS should be considered.

F-277
Replication Study of the FKBP4 Gene in Polycystic Ovary Syndrome 
(PCOS). Aline Ketefi an,1,2 Michele R Jones,1,3 Ricardo Azziz,1,2 Mark O 
Goodarzi.1,3 1Obstetrics & Gynecology, Cedars Sinai Medical Center, Los 
Angeles, CA, USA; 2Obstetrics & Gynecology, The David Geffen School of 
Medicine at UCLA, Los Angeles, CA, USA; 3Endocrinology, Diabetes, and 
Metabolism, Cedars Sinai Medical Center, Los Angeles, CA, USA.
Introduction: PCOS is a complex endocrine-metabolic disease, affecting 
6-8% of women. A central feature of PCOS is androgen excess, manifesting 
as hirsutism and/or hyperandrogenemia. However, hirsutism and ovulatory 
dysfunction may occur without signifi cantly elevated androgen levels. Thus, 
symptoms of androgen excess may occur because of genetic predisposition to 
heightened androgen sensitivity. We hypothesize that inherited abnormalities 
in genes involved in androgen signaling may contribute to the pathophysiology 
of PCOS. To test this hypothesis, our previous work studied the FKBP4 
gene, which encodes an androgen receptor co-chaperone with an essential 
role in androgen signaling. In our discovery cohort of 333 PCOS and 154 
control women, we found 3 single nucleotide polymorphisms (SNPs) that 
were protective against PCOS (rs2968909, rs3759411, rs4409904). Given the 
importance of replicating signifi cant fi ndings in genetic epidemiology, our goal 
is to replicate this association.
Methods: The replication cohort consisted of 414 PCOS and 306 control 
Caucasian women. The 3 FKBP4 SNPs were genotyped using the 
5’-exonuclease (TaqmanMGB) assay. Association of SNPs with PCOS was 
evaluated using logistic regression and association with quantitative phenotypic 
traits was evaluated using analysis of covariance, adjusting for recruitment site, 
age, and body mass index (BMI).
Results: No signifi cant association with PCOS was found in the replication 
cohort, though rs3759411 exhibited a nonsignifi cant trend toward protection 
from PCOS (p=0.056). Minor allele carriers of rs2968909 had lower BMI 
(carriers: 35.5 ±8.6 vs. non-carriers 35.5 ± 8.7; p=0.0092). Minor allele carriers 
of rs3759411 had lower BMI (carriers: 33.1 ±9.4 vs non-carriers: 35.2 ±8.6; 
p=0.046). No associations were observed with rs4409904.
Conclusion: Although minor allele carriers of 3 SNPs in the FKBP4 gene 
were protected against PCOS in our discovery cohort, this was not confi rmed 
by fi ndings in our replication cohort. In women with PCOS in the replication 
cohort, these variants in the FKBP4 gene were associated with lower BMI, 
raising the possibility that their protective effect against PCOS is mediated by 
protection against obesity.

F-278
Unchanged Fertility with Age in Women with Polycystic Ovarian 
Syndrome. Jan R Mellembakken,1 Sarah L Berga,2 Mirjam Kilen,3 Tom G 
Tanbo,1,4 Thomas Åbyholm,5 Peter Fedorcsák.1 1Section for Reproductive 
Medicine, Department of Gynecology, Oslo University Hospital, Oslo, Norway; 
2Department of Gynecology and Obstetrics, Emory University School of 
Medicine, Atlanta, GA, USA; 3Faculty of Medicine, Oslo University, Oslo, 
Norway; 4Section for Reproductive Medicine, Department of Gynecology, Oslo 
University Hospital, Oslo, Norway; 5Department of Obstetrics, Oslo University 
Hospital, Oslo, Norway.
Introduction
PCOS women display increased oocyte count during IVF treatment. We 
hypothesized that PCOS women may have extended fertility and measured 
oocyte number, pregnancy rates, and live birth rates in infertile PCOS and a 
control group during IVF.
Methods Multiple regression analyses were performed.
Results
In the PCOS group, no association between age and live birth rate was observed 
(coeffi cient -0.001, P = 0.96). In the control group, age was associated with a 
signifi cantly reduced probability for live birth (coeffi cient -0.08, P = 0.02).

Discussion
In contrast to control women PCOS patients had unchanged oocyte count, 
pregnancy rates, and live birth rates from 20 to 44 years.
Other clinical observations support this notion. PCOS women who were 
infertile at age 20 due to anovulation experienced spontaneous pregnancies 20 
years later. PCOS women entered menopause later than normal women. They 
have increased ovarian volume and follicle number compared to controls at 
all ages till menopause.
Furthermore: A) Increased density of primary, secondary, preantral, antral 
may refl ect a larger endowment of follicles during fetal life or alternatively 
an increased initial recruitment of follicular growth and then a slower rate 
of progression through the later stage of follicle development. B) Increased 
granulosa cell growth, lower rate of granulosa cell apoptosis and reduced rate 
of follicle atresia refl ect increased survival of follicles. C) Serum AMH level, 
which correlates with the number of small and medium sized antral follicles, is 
increased and show a slower rate of decline with aging in PCOS women.
The molecular mechanisms underlying the observation in this study may 
involve pathways implicated in ovarian aging and aging in general.

F-279
The Missense Ser312Asn Variant of LHCGR Gene Is Strongly Associated 
with PCOS: A Case-Control Study in Sardinian Population. Antonio 
Capalbo,1 Francesca Sagnella,2 Andrea Morciano,2 Anna Maria Fulghesu,3 
Francesca Moro,2 Andrea Ciardulli,2 Maria Francesca Gangale,2 Daniela 
Martinez,2 Valentina Spadoni,2 Antonio Lanzone,2 Rosanna Apa.2 1Istitute of 
Medical Genetic, Catholic University, Rome, Italy; 2Department of Obstetrics 
and Gynecology, Catholic University, Rome, Italy; 3Unit of Gynecology 
Obstetrics and Physiopathology of Human Reproduction, University of 
Cagliari, Rome, Italy.
Introduction: Polycystic ovary syndrome (PCOS) is a heterogeneous 
endocrine disorder with a strong effect of genetic predisposing factors. 
Hyperandrogenemia appears to be the most frequent clinical sign in familial 
cases. The luteinizing hormone chorionic gonadotropin receptor (LHCGR) 
gene is a strong candidate for PCOS susceptibility since it is a key regulator of 
ovarian androgen production and may infl uence the inter-individual variability 
in androgen production observed in the general population.
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Aim of our study was to analyse the distribution of the following variants 
of LHCGR gene: 18insLQ (rs4539842), N291S (rs12470652) and N312S 
(rs2293275), in Sardinian PCOS patients.
Material and Methods: 172 unrelated women with PCOS and 165 unrelated 
normo-ovulatory controls were enrolled. Genotype at LHCGR locus for the 
indicated variants was assessed by PCR amplifi cation of genomic DNA, 
followed by restriction enzyme digestions (PvuII, ApoI and RsaI for 18insLQ, 
N291S and N312S, respectively). In 70 patients a blood sample was obtained 
at the 3rd day of menstrual cycle to assay: LH, FSH, androstenedione, total and 
free testosterone, estradiol, DHEA-S. Possible associations of these variables 
with genotype were evaluated by a linear regression model.
Results: We did not observe any signifi cant difference in the distribution of 
18insLQ and N291S variants between the two groups. No correlations were 
found between hormonal variables and genotype of single SNPs. On the other 
hand, we found that the N312S variant was more frequent among patients 
compared to controls (minor allelic frequencies: 0.38 Vs 0.25, respectively. 
p= 0,006).
Conclusions: For the fi rst time, we have shown that the presence of the N312S 
variant is strongly associated with the risk of developing PCOS. The biologic 
mechanism responsible for this association is still unknown. Further studies are 
still necessary to elucidate the exact mechanism leading to PCOS susceptibility 
and to validate this association in replication cohorts.

F-280
Centrifugation Temperature Role in Sperm Intra-Uterine Insemination 
(IUI) Sampling Process: Kinematical Characteristics. Joao De Pinho,1 
Elizabeth Elefano,2 Willam Gibbons,1 Ertug Kovanci,1 Wan-Song Wun.2 
1Obstetrics and Gynecology, Baylor College of Medicine, Houston, TX; 
2Fertility Specialists of Houston, Womens Hospital, Houston, TX, USA.
Objective: The use of two-layer Percoll separation seems to signifi cantly 
improve semen characteristics for intra-uterine insemination (lUI). Traditionally 
lUI centrifugation was done at room temperature. While newer equipment can 
maintain temperature at 37 °C its impact is still unknown. The objective of this 
study is to assess how different samples react to different centrifuge temperature 
processes with regards to sperm characteristics.
Materials and Methods: Twenty six-discarded semen samples (n=18 fresh 
and n=8 cryopreserved) were used. Each sample was divided into two equal 
subsamples and handled with the same protocol except the temperature 
during centrifugation. Centrifuge at room temperature was done with Becton 
Dickinson Dynac II centrifuge and at 37 °C with the Eppendorf 5702 RH 
centrifuge. Both centrifuges performed at 1500 rpm with 400 g centrifugal 
force. The Spermatozoa kinematical parameters were measured by Hamilton 
Thome CASA system. The motility (MOT), rapid motility (R-MOT), curve 
linear velocity (VCL), amplitude of lateral head displacement (ALH), tail beat 
frequency (BCF), linearity (LIN), and hyperactivation (HA) were examined 
at 0, 1 and 2 hours after processing. Least Square means and p-values are 
based on repeated measures mixed model analysis for temperature and time 
and kinematical characteristics. After fi nding a signifi cant result, pairwise 
comparisons using paired t-test or Wilcoxon signed rank test were done where 
appropriate.
Results:
Summary of basic semen
 N Mean+SD Range
Concentration 26 82 +/- 35.5 26.9 - 151.9
Motility 26 34.1 +/- 6 9 - 74
SD standard deviation

Summary of statistical analyses of centrifugation temperature 25°C vs. 37°C
Kinematics MOT R-MOT VCL ALH BCF LIN HA
1 hr post process n.s. n.s. n.s. P<0.005 n.s. n.s. P<0.005
2 hr post process n.s. n.s. n.s. P<0.005 n.s. n.s. P<0.005
n.s.: not signifi cant

Discussion: Sperm velocities (Shibahara et al, 2004), anterior ALH (Hirano et 
al, 2001), and HA (Liu et al, 2007) have been correlated with the capability of 
fertilization. This study demonstrates that there is a signifi cant improvement of 
the kinematic values of ALH and HA (p<0.05) at 37 °C centrifuge process.

F-281
Plasma Levels of N-Acylethanolamides Are Increased in Women with Tubal 
Pregnancy. Alpha K Gebeh, Jonathon M Willets, Timothy H Marczylo, Patricia 
MW Lam, Anthony H Taylor, Justin C Konje. Reproductive Sciecnes, Dept. 
of Cancer Studies & Molecular Medicine, University of Leicester,, Leicester, 
Leicestershire, United Kingdom.
Introduction
T h e  e n d o c a n n a b i n o i d  s y s t e m  ( E C S ) ,  c o m p r i s i n g  l i g a n d s 
( N - a r a c h i d o n o y l e t h a n o l a m i d e  ( A E A ) ,  o l e o y l e t h a n o l a m i d e 
( O E A ) ,  p a l m i t o y l e t h a n o l a m i d e  ( P E A ) ,  t h e  s y n t h e s i s i n g 
(N-acylphosphaditylethanolamine-phospholipase D; NAPE-PLD) and 
degradative (fatty acid amide hydrolase; FAAH) enzymes and the cannabinoid 
receptors (CB1 & CB2), is strongly linked to the regulation of normal embryo 
implantation and early pregnancy success. Although aberrations in this system 
result in oviductal retention of embryos, no studies have quantifi ed plasma 
N-acylethanolamides in women with tubal pregnancy or localised the entire 
ECS in the human Fallopian tube.
Methods
Plasma N-acylethanolamides were measured in women with tubal (n=23) 
and normal intrauterine pregnancies (n=23) by solid-phase extraction and 
quantifi cation by UHPLC-ESI-MS/MS, utilising isotope dilution and selective 
ion monitoring.
Standard immunohistochemical methods using polyclonal antibodies were 
employed to localise the ECS in Fallopian tubes from women with tubal 
pregnancy (n=10), non-pregnant women during the follicular (days 4-9, n=8) 
and luteal (days 19-25, n=8) phase of the menstrual cycle. Antigen retrieval 
was performed for CB1 immunostaining using proteinase K digestion but was 
not required for CB2, NAPE-PLD or FAAH.
Results
Mean (±SEM) plasma ethanolamide levels were signifi cantly higher (p<0.05, 
Mann-Whitney U-test) in tubal compared to normal pregnancies; AEA = 0.71 
± 0.04 versus 0.52 ± 0.04 pmol/ml, OEA = 5.49 ± 0.35 versus 3.94 ± 0.31 
pmol/ml, and PEA = 17.03 ± 1.69 versus 7.49 ± 1.37 pmol/ml respectively. 
There was a signifi cant linear correlation (p<0.05) between all 3 compounds 
measured.
CB1, CB2, FAAH and NAPE-PLD immunostaining was observed in the 
Fallopian tube epithelium. All four proteins were expressed in the cytoplasm 
with CB1 and CB2 staining being more intense along the luminal surface of 
the epithelium compared to the basal surface.
Conclusion
The demonstration of the ECS in the Fallopian tube and increased levels of 
circulating N-acylethanolamide levels in tubal pregnancy may be a refl ection 
of, or cause of, the abnormal embryo implantation.

F-282
Does Ethnicity Infl uence the Plasma Levels of the Endocannabinoid 
Anandamide. Tülay Karasu,1 Timothy H Marczylo,1 Patricia W Lam,1 Emeka 
Oloto,2 Justin C Konje.1 1Department of Cancer Studies and Molecular 
Medicine Reproductive Sciences Section, University of Leicester, Leicester, 
Leicestershire, United Kingdom; 2Contraception, Sexual & Reproductive 
Health Services, University Hospitals of Leicester NHS Trust, Leicester, 
Leicestershire, United Kingdom.
Introduction: Endocannabinoids are unsaturated fatty acid derivates that act as 
ligands for the endocannabinoid receptors. Anandamide (AEA), one of the most 
studied endocannabinoids, has been shown to be detrimental to implantation and 
early pregnancy success. High plasma AEA levels in women in early pregnancy 
are associated with miscarriage. There has been some suggestion that the levels 
of AEA differ between races. Our aim was therefore to determine the effect 
of ethnicity on AEA levels as Black African and Asian women have a higher 
miscarriage rate after ART compared to White women.
Methods: We used UHPLC-MS/MS to measure AEA levels in plasma of 
women with healthy fi rst trimester pregnancies of different ethnic groups 
(n=72).
Results: Plasma AEA levels of Black African (AEA=0.68±0.12nM) and Indo-
Asian women (AEA=0.53±0.03nM) were higher than those of white women 
(0.4±0.02nM). This reached statistically signifi cance for Black African women 
(p=0.0109) (Figure 1).
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Figure 1: Ethnicity and plasma AEA levels.
Conclusion: Black African women had signifi cantly higher AEA levels in 
normal fi rst trimester pregnancies compared to white women. Ethnicity needs 
to be taken into consideration when interpreting AEA results in pregnancy.

F-283
The Effect of Exogenous Prostaglandin on Plasma Anandamide Levels. 
Tülay Karasu,1 Timothy H Marczylo,1 Patricia W Lam,1 Emeka Oloto,2 Justin C 
Konje.1 1Department of Reproductive Sciences, Cancer Studies and Molecular 
Medicine, University of Leicester, Leicester, Leicestershire, United Kingdom; 
2Contraception, Sexual & Reproductive Health Services, University Hospitals 
of Leicester NHS Trust, Leicester, Leicestershire, United Kingdom.
Introduction: Anandamide (AEA) is the most studied of the endocannabinoids, 
a group of unsaturated fatty acid derivates that activate cannabinoid receptors. 
It plays a pivotal role in implantation and pregnancy maintenance and the 
levels are increased in labour, a time when prostaglandin levels are known to 
increase. Misoprostol, a synthetic prostaglandin E1 analogue is used for cervical 
ripening before surgical termination of pregnancy (STOP) and as part of the 
medical termination of pregnancy (MTOP). Here we investigated the effect 
of prostaglandin on plasma AEA levels.
Methods: UHPLC-MS/MS was used to measure plasma AEA levels in 27 
women attending for MTOP or STOP before and after vaginal administration 
of misoprostol.
Results: Plasma AEA levels were signifi cantly elevated in women after the 
administration of Misoprostol before STOP (0.62±0.04 nM vs. 0.72±0.04 nM, 
p=0.0271 (Figure 1)) and those undergoing MTOP (0.39±0.02 nM vs. 0.57±0.03 
nM, p=0.0247(Figure 2)).

Figure 1: Plasma AEA levels in women undergoing STOP before and after 
Misoprostol administration.

Figure 2: Plasma AEA levels in women undergoing MTOP before and after 
Misoprostol administration
Conclusion: Misoprostol administration is associated with elevated plasma 
AEA concentrations.

F-284
The Role of Body Mass Index (BMI) on Plasma Anandamide Levels. Tülay 
Karasu,1 Timothy Marczylo,1 Patricia W Lam,1 Emeka Oloto,2 Justin C Konje.1 
1Department of Cancer Studies and Molecular Medicine Reproductive Sciences 
Section, University of Leicester, Leicester, Leicestershire, United Kingdom; 
2Contraception, Sexual & Reproductive Health Services, University Hospitals 
of Leicester NHS Trust, Leicester, Leicestershire, United Kingdom.
Introduction: Endocannabinoids are unsaturated fatty acid derivates that 
bind to endocannabinoid receptors. They play a pivotal role in human 
reproduction. Furthermore, they are known to regulate food intake and energy 
metabolism. Anandamide (AEA), one of the most studied endocannabinoids, is 
involved in the regulation of appetite. It has been shown, that obesity elevates 
endocannbinoid production by adipocytes. Here we wanted to determine the 
relationship between maternal BMI and plasma AEA levels in healthy fi rst 
trimester pregnancies.
Methods: UHPLC-MS/MS was used to measure plasma AEA levels in 82 
women with healthy fi rst trimester pregnancies. They were divided into three 
groups depending on their BMI. Group 1 were women with a BMI below 25 
kg/m2, group 2 included women with a BMI between 25 and 30 kg/m2 and 
group 3 were obese women with a BMI over 30 kg/m2.
Results: Plasma AEA levels were statistically higher in women with a BMI>30 
compared to women with a BMI<25 kg/m2 (BMI>30: AEA=0.74±0.12 nM vs. 
BMI<25: AEA=0.51±0.02 nM, p=0.03) (Figure 1). Furthermore, plasma AEA 
levels of obese women were higher than those in women with a BMI between 25 
and 30 kg/m2 (BMI>30: AEA=0.74±0.12 nM vs. BMI 25-30: AEA=0.49±0.04 
nM, p=0.03) (Figure 1).

Figure 1: BMI and plasma AEA levels
Conclusion: Obese women with a BMI above 30 kg/m2 have signifi cantly 
higher plasma AEA levels compared to women with a BMI below 30 kg/
m2. These fi ndings suggest that BMI should be factored into interpretation of 
plasma endocannabinoid levels.
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F-285
In Vitro Determination of the Induction of Human CYP3A4 Enzyme 
Activity by Bisphenol A and Diethylstilbestrol. Oumar Kuzbari,1 John 
G Lamb,2 Judy Raucy,3 Michael R Franklin,2 Ahmad Hammoud,1 Erica B 
Johnstone,1 C Matthew Peterson.1 1Obstetrics and Gynecology, University of 
Utah, Salt Lake City, UT, USA; 2Pharmacology and Toxicology, University of 
Utah, Salt Lake City, UT, USA; 3Puracyp Inc, Carlsbad, CA, USA.
Background: Bisphenol A (BPA) is a potential endocrine-disrupting chemical 
(EDC) largely used in consumer products and has been reported to interact 
with the pregnane X receptor (PXR). Human CYP3A4 enzyme, the major 
drug-metabolizing enzyme which also has an essential role in hydroxylation 
of steroid hormones, is regulated at the molecular level by the PXR. Exposure 
to BPA can alter CYP3A4 enzyme activity and therefore may interfere with 
hormone metabolism or action. Previous studies in our laboratory have shown 
that BPA and other potential EDCs are able to induce PXR mediated CYP3A4 
gene expression in an in vitro cell-based reporter system.
Objective: To test whether BPA induces CYP3A4 enzyme activity using 
Luciferin-PFBE and IPA bioluminescent assays in vitro.
Materials and Methods: The human hepatoma cell line DPX2, has been 
engineered to contain the human CYP3A4 gene promoter (containing a 
PXRE) and expresses human PXR (Puracyp Inc.). DPX2 cells were exposed 
to BPA and DES at increasing concentrations in a 96 well plate (n=4). Human 
CYP3A4 enzyme activity was determined using the Promega P450-Glo assay 
(Luciferin-PFBE and Luciferin-IPA), and corrected for cell number/viability 
as determined by CellTiter Fluor assay (Promega). All assays were determined 
with a BioTek Synergy2 plate reader. DMSO served as control.
Results: Treatment of DPX2 cells with BPA caused a signifi cant and dose 
dependent increase in CYP3A4 enzyme activity at 5, 10, 25 and 50uM compared 
to control (*p<0.05). DES caused a signifi cant increase at 10, 25 and 50uM 
compared to control (◊p<0.05)

Conclusion: BPA induces the CYP3A4 enzyme activity in DPX2 hepatoma 
cells in vitro and may affect endocrine function by altering steroid hormone 
metabolism/action through a PXR mediated mechanism. Notably, the increase 
in CYP3A4 enzyme activity caused by BPA occurred at physiologically relevant 
levels in humans.

F-286
Familial Human Chorionic Gonadotropin Syndrome: A Case Report. 
Benjamin M Lannon,1 Lawrence Cole,2 John Yeh.1 1Obstetrics & Gynecology, 
BIDMC, Harvard Medical School, Boston, MA, USA; 2Obstetrics & Gynecology, 
Univ. of New Mexico, Albuquerque, NM, USA.
Background: The fi nding of a persisting level of human chorionic gonadotropin 
(hCG) can be challenging for both patients and clinicians. Once abnormal 
pregnancy has been excluded, the differential diagnosis includes false positive 
hCG, gestational trophoblast disease [GTD], placental site trophoblast tumor 
[PSTT] and other gestational trophobast neoplasias, pituitary hCG, and familial 
hCG [FhCG]. Correct diagnosis is essential to avoid potentially unneeded 
procedures and treatments.
We report a case of FhCG syndrome, a rare condition in which patients produce 
a biologically inactive degraded form of hCG.
Methods: Clinical hCG values were obtained using the Roche Diagnostics 
(Indianapolis, IN) hCG+β assay. Additional hCG values were obtained at the 
USA hCG Reference Service (Albuquerque, NM).

Results: The patient is a 28 year old, nulligravid female who presented with a 
serum hCG of 127 mIU/ml and repeat value of 136 mIU/ml while on combined 
oral contraceptive and no recent attempt at pregnancy. The testing was obtained 
after her 2 older sisters were diagnosed with FhCG syndrome. The index 
sister received methotrexate for presumed GTD after a miscarriage before the 
diagnoses of FhCG syndrome was made. The other sister, with 2 prior normal 
pregnancies, was found to have unexpected low levels of hCG. Based on her 
history, our patient’s serum and urine were sent for hCG subclassifi cation. 
The results are below.
Table 1: hCG Analysis
Test Value (mIU/ml)
Serum total hCG 201
Serum free β-subunit 113 (56%)
Urine total hCG 83.3
Hyperglycosylated hCG <0.55
Total hCG with C-terminal peptide 28.9 (14%)
Discussion: FhCG syndrome is a rare and recently described cause of 
persistent hCG. It is characterized by the majority of circulating hCG missing 
the C-terminal peptide. These molecules have minimal biological activity and 
will not promote progesterone or cause amenorrhea.
In this case, the presence of serum and urine hCG exclude false positive hCG. 
An elevated serum free β-subunit (>30%) can be seen with PSTT and non-
trophoblastic malignancies, however, in our patient, 86% of the total hCG has 
an absent C-terminal peptide, thus confi rming FhCG.
While the incidence of FhCG is low, failure to diagnose this condition risks 
exposing the patient to unnecessary surgical or therapeutic agents. FhCG 
syndrome should be considered in the evaluation of persisting hCG in non-
pregnant patients.

F-287
Distribution of the Endocannabinoid System in Human Reproductive 
Tissues Using Quantitative Real-Time PCR and Detection of Agonists by 
UHPLC-ESI-MS/MS. Timothy H Marczylo,1 Emma L Marczylo,2 Patricia MW 
Lam,1 Justin C Konje.1 1Cancer Studies and Molecular Medicine, University 
of Leicester, Leicester, Leicestershire, United Kingdom; 2Systems Toxicology, 
MRC Toxicology Unit, Leicester, Leicestershire, United Kingdom.
Background: Endocannabinoids, fatty acid-derived signalling molecules, are 
associated with fertility, implantation, pregnancy maintenance and induction of 
labor. Effi cacy is achieved through activation of cannabinoid receptors (CBR1, 
CBR2 and TRPVR1) and regulation is thought to be achieved by modulation 
of anabolic and catabolic enzymes such as NAPE-PLD and FAAH.
Objectives: To measure N-acyl ethanolamide endocannabinoids (AEA, OEA, 
PEA) and endocannabinoid system mRNA levels in human female reproductive 
tissues (Ovary, fallopian tube, myometrium, endometrium, cervix).
Methods: Women attending the Leicester Royal Infi rmary for hysterectomy and 
salpingo-oophorectomy gave informed consent for biopsies to be removed from 
ovaries, fallopian tubes, myometrium, endometrium and cervix biopsies. These 
tissues were fl ash frozen and stored at -80°C. Endocannabinoids were extracted 
by SPE and quantifi ed using UHPLC-ESI-MS/MS. RNA was extracted using 
Trizol reagent and reverse transcribed prior to qRT-PCR analysis. mRNA levels 
of twelve housekeeping genes (gapdh, bact, ywha2, b2m, atp5b, sdha, 18s, ubc, 
sf3A1, eif4a2, top1 and cyc1) and the endocannabinoid system (cbr1, cbr2, 
trpvr1, nape-pld and faah) were assessed in all tissues using SYBR green. The 
top 3 reference genes/tissue were used to normalize the qRT-PCR results.
Results: N-Acyl ethanolamides were found in all tissues in the order 
PEA>OEA>AEA: Ovary (n=62, 156±115, 13.6±6.7, 2.01±1.64pmol/g); 
fallopian tube (n=57, 123±71, 15.0±7.0, 1.73±0.90pmol/g); myometrium (n=78, 
102±72, 11.2±6.0, 1.21±0.82pmol/g); endometrium (n=52, 116±120, 13.2±5.5, 
1.98±1.14pmol/g) and cervix (n=46, 81.9±65.3, 7.3±5.3, 0.85±0.51pmol/g). The 
lower levels of endocannabinoids in cervix compared with other tissues were 
paralleled by higher levels of faah mRNA. Evidence for the endocannabinoid 
system was found in all tissues.
Conclusions: mRNA for components of the endocannabinoid system is present 
throughout the female reproductive tract. Endocannabinoids are inversely 
correlated with faah mRNA levels suggesting regulation of FAAH is critical 
for modulating endocannabinoid levels.
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F-288
Within-Patient Variability of Repeat Anti-Müllerian Hormone (AMH) 
Measurements in the Infertility Population. Vasiliki A Moragianni,1 Kara 
Nguyen,1 Alan S Penzias.1,2 1Obstetrics & Gynecology, Beth Israel Deaconess 
Medical Center, Boston, MA; 2Reproductive Endocrinology & Infertility, 
BostonIVF, Waltham, MA.
OBJECTIVE
Numerous studies have confi rmed anti-müllerian hormone (AMH) to be a robust 
indicator of ovarian reserve. AMH has been shown to have minimal variation 
within a menstrual cycle when averaged over groups of individuals, but little 
has been reported about intra-patient, inter-sample variation and inter-cycle 
variation, especially in subfertile patients. The objective of this study was to 
begin to establish estimates of within-patient variability between repeat AMH 
measurements in the infertility population.
MATERIALS & METHODS
We obtained consecutive AMH measurements from females seeking evaluation 
and treatment for subfertility. AMH was measured using a commercial assay 
(Beckman Coulter, Inc.) that has a 7% inter-assay coeffi cient of variation 
(CV). Delta was defined as the difference between consecutive AMH 
measurements.
RESULTS
We analyzed a total of 743 AMH values, measured in 401 subfertile females. On 
average, patients had AMH levels measured on 2 separate occasions, separated 
by 79 days (IQR: 29-246 days). Results are summarized in table 1.
Intra-patient variability across AMH values.
AMH-Avg n %CV-Avg Delta-Avg Delta-SD
0-0.39 121 34 0.11 0.12
0.4-0.79 80 38 0.32 0.26
0.8-1.19 60 31 0.42 0.35
1.2-1.49 20 23 0.44 0.36
1.5-1.99 39 23 0.58 0.44
2.0-2.99 34 22 0.73 0.66
3.0-5.99 39 18 0.97 0.71
6.0-7.87 8 8 0.80 0.83
Avg:average; SD:standard deviation. 

CONCLUSION
Amongst a wide range of AMH values, the intra-patient inter-sample CV was 
similar. The degree of biological variation between samples from the same 
patient is likely underestimated in current clinical practice. Further study may 
help better characterize this variation in order to inform clinicians and patients 
when making clinical decisions with a single AMH value.

F-289
Glycosylated Hemoglobin in the Infertility Population: Is It Worth 
Checking. Vasiliki A Moragianni,1 Michele R Hacker,1 Alan S Penzias.1,2 
1Obstetrics & Gynecology, Beth Israel Deaconess Medical Center, Boston, MA; 
2Reproductive Endocrinology & Infertility, BostonIVF, Waltham, MA.
Objective: To investigate the relationship between glycosylated hemoglobin 
(HbA1c) values and cycle outcomes in patients undergoing ART.
Design: Retrospective cohort study.
Materials and Methods: We reviewed the charts of all patients who had a 
HbA1c value measured at our center from June 1, 2004 through April 30, 2010. 
Patients were included if they underwent infertility treatment in the six months 
following the HbA1c measurement and cycle data was available. We collected 
data on age, gravidity, parity, cycle type, cycle number and cycle outcome. 
Repeated measures log-binomial regression was used to calculate risk ratios 
(RR) with 95% confi dence intervals (CI).
Results: A total of 169 women who underwent 340 cycles met inclusion 
criteria. The types of cycles included IUI [n=185 (54.4%)], fresh IVF [n=67 
(19.7%)], frozen IVF [n=19 (5.6%)] and ovulation induction with relations 
[n=69 (20.3%)]. Patients were divided in two groups based on their HbA1c 
value; < 6.0 [n=284 (83.5%), median: 5.4 (interquartile range: 5.2-5.6)] and 
≥ 6.0 [n=56 (16.5%), median: 6.4 (interquartile range: 6.1-6.7)]. The two 
groups were similar with respect to age (p=0.24), gravidity (p=0.46) and 
parity (p=0.62).
For women with a HbA1c ≥ 6.0 in the 6 months prior to cycle start, the RR 
of achieving clinical pregnancy was 0.77 (CI: 0.31-1.91) compared to those 
with values < 6.0. Similar results were noted when adjusting for age [RR: 
0.75 (CI: 0.31-1.82)].
Conclusions: This is the largest study to date examining the association 
between HbA1c levels and cycle outcomes in the infertility population. Our 
fi ndings failed to demonstrate an association between a HbA1c value within 6 

months of cycle start and treatment outcome. Thus, the routine measurement of 
HbA1c in women undergoing infertility treatment for the purpose of outcome 
prediction does not appear warranted.

F-290
Leuprolide Acetate Induced-Hypertension in Women Undergoing In–Vitro 
Fertilization. Ndidiamaka Onwubalili, Kara Goldman, Laura T Goldsmith, 
David H McCulloh, Peter G McGovern, Aimee Seungdamrong. Obstetrics, 
Gynecology and Women’s Health, New Jersey Medical School, Newark, NJ, 
USA.
Objective:The GnRH agonist leuprolide acetate (LA) is commonly used for 
downregulation of endogenous gonadotropin production in in-vitro fertilization 
(IVF). Increased risk of cardiovascular disease in men receiving GnRH agonists 
for treatment of prostate cancer has been seen. Since we have observed 
new-onset hypertension after LA therapy in some normotensive patients, we 
determined which characteristics may be associated with development of 
hypertension in IVF patients given LA therapy.
Design:A nested case-control study of all patients undergoing controlled ovarian 
stimulation prior to IVF using the long protocol between Jan 1, 2006-Dec 31, 
2008 was performed. We hypothesized that development of hypertension is 
associated with: increasing age, higher weight/BMI, tobacco use and family 
history of hypertension.
Materials and Methods:Patients with a preexisting hypertension diagnosis, 
elevated systolic (SBP) and/or diastolic blood pressure (DBP) at initial visit, 
and kidney disease were excluded. We identifi ed 203 patients with ≤1yr 
duration from initial blood pressure (BP) to a long protocol IVF cycle. BP ≥ 
140 mmHg systolic and/or ≥ 90 mmHg diastolic was defi ned as hypertension. 
Age, weight, BMI, tobacco use and family history of hypertension were assessed 
for potential correlation with changes in SBP and DBP before and after LA 
therapy. Continuous variables were assessed by multiple linear regression and 
Spearman correlation. Fisher’s exact test was used for categorical data.
Results:The incidence of new onset hypertension was 9.4% (19/203). In the 
patients who remained normotensive (N=184), mean initial BP was 118±1/72±1 
mmHg (± SEM) and 115±1/72±1mmHg after LA. In the hypertensive group 
(N=19), mean initial BP was 124±2/77±2 mmHg and 143±3mmHg/87±3mmHg 
after LA. Weight was a signifi cant predictor of change in SBP in the entire cohort 
(p=0.036) while in hypertensive patients, weight (p=0.031) and family history 
of hypertension (p=0.006) were predictive. A signifi cant association between 
family history of hypertension and hypertension on LA (p<0.055,N=199) was 
seen in all patients. There was no correlation of SBP or DBP change with age, 
BMI, family history or smoking in all patients.
Conclusions: Increasing weight and a family history of hypertension may place 
patients at risk for developing hypertension after LA therapy.

F-291
Maternal Obesity (MO) Impairs Male Offspring (OFF) Reproductive 
Development: Effects of Pre-Gestation (PG) or during Gestation (G) 
Dietary Intervention (DINT) in Sexual Development Markers. Guadalupe L 
Rodríguez-Gonzalez,1 Luis A Reyes,1 Peter W Nathanielsz,2 Fernando Larrea,1 
Elena Zambrano.1 1Reproductive Biology, Instituto Nacional de Ciencias 
Medicas y Nutricion SZ, Mexico City, DF, Mexico; 2Center for Pregnancy 
and Newborn Research, University of Texas Health Sciences Center, San 
Antonio, TX, USA.
Objective. Maternal obesity impairs OFF growth and development. There is 
currently clinical interest in development of effective dietary interventions to 
reverse adverse outcomes. We have reported [1] a new rat MO model with three 
maternal groups fed from weaning: (i) control (CTR) chow; (ii) high energy, 
obesogenic diet (HED) to induce MO or (iii) pre-gestational dietary intervention 
(PG – DINT), mothers eat a HED from weaning to postnatal day (PND) 90 and 
then CTR diet. Here we add a gestational DINT (G-DINT) group mothers fed 
HED until pregnancy and then chow in pregnancy and lactation. All mothers 
were bred at PND 120 and ate pregnancy diet until their pups were weaned. 
On pup PND 2 all litters were reduced to 10. OFF ate chow from weaning. We 
hypothesized that MO impairs male OFF reproductive development and that 
DINT recuperates sexual development markers outcomes.
Methods. From PND 21 d male pups were examined daily to determine 
completed testicular descent and preputial separation. At PND 130 male OFF 
were mated with unrelated females. Data presented M ± SEM. Analysis by 
one-way ANOVA and Xi square as appropriate.
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Results.

Fig 1. Male OFF A) testis descent (n=6), B) body weight at testis descent 
(n=6) and C) fertility rate (n=5-6). Mean ± SEM, p<0.05 for data not sharing 
at least one letter.
Testis descent was delayed by 2 days in MO OFF as well as in both DINT 
groups. Body weight at day of testis descent was higher in MO. Fertility rate 
was lower in MO OFF and intermediate in PG and G – DINT. There were no 
differences in day of preputial separation.
Conclusions. MO delays sexual maturation and decreases fertility rate in 
male OFF. PG and G – DINT reverse some of the effects. Further studies 
are needed to determine the mechanisms involved. ). [1] Zambrano 2010 J 
Physiol 588: 1791

F-292
The Aromatase Inhibitor Anastrozole: A Novel Treatment for Complex 
Atypical Endometrial Hyperplasia in Premenopausal Women Who Desire 
Fertility Preservation. Lauren Rubal, Rene Allen, Frank Stanczyk, Sherfaraz 
Patel, Kristin Bendikson, Richard Paulson, Karine Chung. Obstetrics and 
Gynecology, Los Angeles County-University of Southern California, Los 
Angeles, CA, USA.
Objective: Medical treatment of endometrial complex atypical hyperplasia 
(CAH) is limited. We theorized that aromatase inhibitors (AI) for CAH 
treatment would result in resolution at 3 months without weight gain. We also 
aimed to elucidate the effects of prolonged AI administration on sex steroid 
hormone patterns in anovulatory women.
Design: Prospective case series.
Materials and Methods: 4 premenopausal women with newly diagnosed CAH 
who desired medical therapy were treated with anastrozole (1-2 mg qd) for 3 
months, then resampled. Weekly hormone levels were measured.
Results: Median age was 30 years (28-36). Median initial BMI was 39.55 
(25.3-56.2), similar to the 3 month median BMI of 38.5 (24.6-66.2). All 4 
subjects were anovulatory at enrollment. After 3 months, 3/4 (75%) had CAH 
resolution. These 3 subjects also demonstrated cyclic serum P4 >3 ng/mL and 
sporadic E2 levels >100 pg/mL. The subject with persistent CAH had weekly 
serum P4 <0.2 ng/mL and E2 <70 pg/mL. Although none of the subjects had 
PCOS, all had intermittent T elevations during therapy. No subject experienced 
side effects.

Serial serum E2 (pg/mL) and T (ng/dL) during anastrozole treatment
WEEKS 0 2 4 6 8 10 12
Subject A: CAH Resolution
E2 93 30 32 164 165 31 42
T 51 79 99 85 65 68 104
Subject B: CAH Resolution
E2 325 41 12 141 183 67 98
T 44 25 62 52 38 22 41
Subject C: CAH Resolution
E2 113 156 45 111 120 36 111
T 47 61 29 44 34 35 49
Subject D: Persistent CAH
E2 69 38 53 51 52 56 48
T 42 68 88 82 91 100 61

Summary: 3 of the 4 subjects had CAH resolution with 3 months of anastrozole, 
as well as intermittent ovulation, evidenced by increased P4 and E2 levels. 
Subjects’ BMI did not change signifi cantly during treatment.
Conclusions: Anastrozole may represent an effective alternative medical 
treatment for CAH, especially in the obese. Its mechanism of action may be 
via ovulation induction as well as aromatase inhibition.

F-293
The Effect of Repetitive Controlled Ovarian Hyperstimulation (COH) 
Cycles on Anti-Mullerian Hormone (AMH) Levels in Oocyte Donors. 
Tomer Singer, Eden Rauch, Jack Huang, Hung-Ching Liu, Ina Cholst, Dan 
Goldschlag, Zev Rosenwaks. The Center for Reproductive Medicine, Weill 
Cornell Medical College, New York, NY, USA.
Objective:
To determine if multiple COH cycles impact serum AMH levels in oocyte 
donors
Design:
Retrospective cohort study
Materials and Methods:
Charts were reviewed of anonymous oocyte donors less than 35 years who 
repeated 1 or more COH cycles from 1/2007-6/2009. Two different protocols 
were used; oral contraceptive pills with GnRH-a or GnRH antagonist in 
combination with FSH and/or HMG. All donors met FDA, ASRM and program 
specifi c guidelines for psychological, medical, and genetic risk factor based 
screening. AMH was retrospectively measured on the day of COH cycle 
initiation by DSL assay and correlated with oocyte yield. AMH values are 
reported with the natural log transformation to achieve normality. Analysis 
for AMH was performed with SAS.
Results:
65 oocyte donors completed a total of 185 COH cycles. First COH cycle 
characteristics included a mean age of 25.8 2.9 years, BMI 23.5 2.5, AMH 1.8 
1.2 ng/ml, peak estradiol 2709 1138 pg/ml, total gonadotropin dose 25.8 10 
AMPS, #oocytes retrieved 18.7 7.9, #oocytes mature 15.8 6.7, # 2PN 12.9 6.3, # 
fresh embryos transferred 1.9 0.3, implantation rate 45%, and clinical pregnancy 
rate 58%. Mean ln AMH for multiple COH cycles are shown in Table 1.
Mean AMH across COH cycles in oocyte donors
Cycle # 1 2 3 4 5 6
N (%) 65 65 (100%) 30 (46.2%) 12 (18.4%) 8 (12.3%) 5 (7.6%)
Mean ln AMH 
(ng/ml) 0.327 0.385 0.561 0.547 0.985 0.99
Range (ng/ml) -2.30, 1.83 -1.61, 1.93 -1.20, 2.33 -0.63, 1.79 0.09, 2.77 0.53, 2.19
The generalized estimating equation estimate for the effect of cycle number 
on ln AMH levels adjusting for donor age was 0.0692, p=0.0792, 95% CI 
(-0.0081, 0.1465).
Conclusions:
AMH levels do not appear to be signifi cantly affected by repetitive controlled 
ovarian hyperstimulation cycles in oocyte donors. Stable AMH levels over 
multiple cycles suggest that multiple COH cycles do not impact fertility in 
healthy donors.
Support:
None

F-294
Pluripotency Is Maintained after DNA Damage in Human Embryonic 
and Human Induced Pluripotent Stem Cells. Gayane Ambartsumyan,1,2 
Deirdre Conway,3 John Vincent,2 Amander Clark.2 1OB/GYN - REI, UCLA, Los 
Angeles, CA, USA; 2MCDB, UCLA, Los Angeles, CA, USA; 3REI, Reproductive 
Partners-UCSD Regional Fertility Center, San Diego, CA, USA.
Human pluripotent stem cells (hPSCs) derived from the inner cell mass of 
blastocysts or by induced reprogramming of somatic cells represent important 
tools to study molecular events in human embryo development. Pluripotency 
is the ability to differentiate into any cell type in the body. The majority of 
the cells in the pre implantation embryo are still pluripotent, thus modulations 
in their genetic or epigenetic state can be inherited by the resulting fetus. Pre 
implantation embryos are continually exposed to environmental and metabolic 
factors that cause DNA damage but little is known about how they respond 
to these insults. In the current study we used hPSCs as a cell-based model to 
investigate how DNA damage affects the pluripotent state. Using irradiation 
(IR) as a method of DNA damage, we exposed four hPSC lines to 5 Gy IR 
and measured expression of the pluripotent surface marker SSEA4 at 1, 2, 3, 
and 8 days post exposure. The analysis showed no change in the percentage 
of SSEA4 positive cells compared to non-irradiated control cells. To confi rm 
this, we also measured the mRNA expression of the pluripotent transcription 
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factors NANOG, OCT4 and SOX2 after IR using quantitative PCR. In agreement 
with SSEA4 staining, our results showed no change in pluripotent transcription 
factor gene expression. Using a third approach, we used a subline of HSF-1 
in which green fl uorescent protein (GFP) was knocked into the OCT4 locus 
and following IR, traced OCT4 expression by fl ow analysis for GFP. Our 
data showed no change in GFP for up to 5 days following IR. Together our 
data indicates that IR does not result in loss of pluripotency. To confi rm that 
apoptosis was occurring in the pluripotent state, we assessed apoptosis in 
SSEA4 positive and negative subpopulations of hPSCs at 1, 2, 3, and 8 days 
after IR. Our data revealed an increase in apoptosis in both the positive and 
negative SSEA4 fractions after IR; however the increase was much higher in 
the SSEA4 positive cells. Taken together, our results indicate that that removal 
of damaged cells from a pool of pluripotent cells does not require the induction 
of differentiation, and this may be a mechanism to protect the small number of 
cells in the human pre-implantation embryo from undergoing differentiation 
or senescence prior to attempting DNA repair.

F-295
Analysis of Megakaryocytes and Platelets Generated from Human 
Endometrium. Lawrence S Amesse,1,3 Samantha Stegeman,2 Shuzhen Chen,2 
Wenfeng Zhang,2 Jinju Wang,2 Teresa Pfaff-Amesse,1 James French,3 Yanfang 
Chen.2 1Obstetrics and Gynecology, Wright State University Boonshoft SOM, 
Dayton, OH, USA; 2Pharmacology/Toxicology, Wright State University 
Boonshoft SOM, Dayton, OH, USA; 3Pediatrics, Wright State University 
Boonshoft SOM, Dayton, OH, USA.
Introduction: Reproductive-age endometrial tissue has a remarkable capacity 
for self-renewal; each month, it is regenerated after menstruation. Endometrial 
stromal stem/progenitor cells (ESCs) are thought to be responsible for this 
regeneration, giving rise to the possibility that endometrial tissue can provide 
a readily accessible source of stem cells. Here we report on the isolation 
and analysis of megakaryocytes (MKs) and platelets generated from human 
ESCs.
Methods: Endometrial samples were collected from premenopausal women 
undergoing hysterectomies. Isolation and culture of endometrial cells were 
conducted as follows. Briefl y, ESCs were cultured for 3-6 passages and then 
used for differentiation studies by seeding 6-well culture plates with 2x105 
cells/well. Two strategies were used to obtain MKs. One strategy involved 
fi rst inducing differentiation of ESC into adipocytes by culturing in adipogenic 
induction media, and then culturing in MKs differentiation buffer containing 
50ng/ml of thrombopoietin. The other strategy involved directly culturing 
ESCs in MK differentiation buffer. MKs and platelet were identifi ed by their 
morphological characteristics, immunophenotypic expression of the MK-
specifi c cell markers, CD41a, CD42a, CD42b, and CD62p, and nuclear staining. 
MKs were stained with anti-CD42a and anti-CD42b for fl ow cytometric 
analysis. Confocal microscopic images were used to compare MK and platelet 
production by the two methods.
Results: ESCs can be induced to differentiate into MKs and platelets by 
two unique methods. The polypoid (multinucleated) MKs and platelets 
were visualized after differentiation using immunofl uorescence staining for 
cell-specifi c antigens. Flow cytometric analysis showed CD42a (20.2%) and 
CD42b positive (33.5%) MKS after differentiation. The two strategies for MKs 
differentiation had a similar effi cacy (35 ± 8/fi eld and 26 ± 6/fi eld, n=5/group, 
p > 0.05) with respect to cell yield.
 Conclusion: ESCs derived from human endometrium can serve as a useful 
source for the in vitro generation of MKs and platelets that in turn may have 
the potential for clinical use.

F-296
Restoration of Fertility to Chemotherapy-Treated Mice with Nucleated 
Peripheral Blood Cells. Anthony E Archibong,1 Chakradhari Sharan, Ayman 
Al-Hendy. 1Physiology, Meharry Medical College, Nashville, TN, USA; 2Center 
for Women’s Health Research, Meharry Medical College, Nashville, TN, USA; 
3Obstetric and Gynecology, Meharry Medical College, Nashville, TN, USA.
Introduction: Generally, cancer chemotherapeutic agents contribute to 
infertility by destroying antral follicles. However, it is not clear whether cell-
based intervention can restore fertility to chemotherapy-treated patients.
Objective: To determine whether nucleated peripheral blood cells (NPBC) can 
reverse ovarian failure (OF) induced by cancer chemotherapy (CTX).
Design: A complete randomized design was used in two experiments (EXPTs) 
to study OF and its reversal with PBL in adult SV129 female mice.
Materials and Methods: mice were assigned to 3 groups (A, B and C). In 
groups A & B, OF was induced as with a combination of intraperitoneal 

injections of 12 mg/kg busulfan in DMSO and 120 mg/kg cyclophospamide 
in saline (hereafter this combination will be designated as chemotherapy 
[CTX]). Mice in group C were similarly injected with CTX vehicles. Mice 
in group A received NPBC (2 x 106 cells/each) from healthy SV129 females, 
while group B mice received saline and group C mice received CTX solvents 
(positive controls) 7 days later. Breeding was immediately initiated following 
NPBC infusion to assess the effi cacy of NPBC to restore fertility to CTX-
treated mice.
Results: Successful mating in mice in group B was not apparent until 2 months 
post FO induction. As expected, these mice sustained OF as exemplifi ed by 
the reduced (P<0.05) liter size (1.8 + 0.6) compared to mice in group C (4.8 
+ 0.8 pups; P<0.05). Amazingly, the litter size in dams in group A (4.5 + 0.6 
pups) was higher (P<0.05) than that of group B mice but comparable to that 
of the group C dams.
Conclusion: This study shows a successful restoration of fertility to CTX-
treated mice by NPBC. We contend that NPBC potentially contain signifi cant 
numbers of bone marrow derived stems cell that can migrate to the ovaries, 
restore folliculogenesis and hence restore fertility in CTX-treated mice.
This study was supported by NIH grant RR03032 to A.A.

F-297
Induced Human Trophoblast Stem Cells Derived Directly from Fibroblast. 
Ying Chen, Rchard E Leach. Obstetrics, Gynecology and Reproductive Biology, 
College of Human Medicine, Michigan State University, Grand Rapids, MI, 
USA.
Objectives: Abnormalities in any one of the multiple trophoblast phenotypes 
are associated with diseases of pregnancy including intrauterine growth 
restriction, preeclampsia, and habitual miscarriage. Currently, in vitro study 
of human fi rst-trimester placenta development is limited by the availability of 
primary trophoblast cultures and the fi delity of immortalized trophoblast and 
choriocarcinoma cell lines. Further, cell lineage decisions from these available 
cells are committed at the stage from which they were collected, preventing the 
study of the trophoblast stem cell (TSC) lineage decisions on the cytotrophobalst 
(CTC) phenotype. We have previously described directed conversion of human 
fi broblast cells into induced pluripotent stem (iPS) cells and further transformed 
into TSC and CTC. Our current research aim is to establish induced human 
trophoblast stem cells (iTS) directly from fi broblast in order to investigate 
the key transcriptional factors which involved in TCS differentiation and 
regulation. Methods: Human fi broblasts (IMR-90) underwent lentiviral 
transduction with CDX2,EOMES, ELF5, C-MYC, and KLF4, and cultured 
the transformed cells in the F medium (RPMI1640+20% FBS+ 1% sodium 
pyravite+1%L-GLU+0.1mM 2-Me+ 25ng/ml FGF4+2 ng/ml TGF-beta 1+ 5 ng/
ml Activin A) or B medium(DMEM/F12+20%Serum replacement+1%NEAA, 
+1%L-GLU+0.1mM 2-Me+ 10ng/ml bFGF+10ng/ml BMP4) on feeder cells. 
Around day 30 of culture, the colonies were picked and passaged on fresh feeder 
in F medium. Three iTS cell lines were passed on more than 2 months, and 2 of 
them were extensively characterized by gene expression and bio-function assay. 
Results: 1) iTS cells expressed pluripotent genes (FOXD3, TERT) and typical 
TSC genes (TEAD4,EMOSE,ELF5 and GATA3) detected by real-time PCR, 
2) By 12-day of differentiation, iTS cells cultured on gelatin with F medium 
(without growth factors:FGF4, TGF-beta 1, Activin A) secrete estradiol and 
progesterone. 3) By day 7 of culture on Matrigel, invading cells derived from 
iTS express CK-7, HLA-G, vimentin and form multinucleated giant cells. 
Conclusions: In this study, consistent directed conversion of human fi broblasts 
to trophoblast stem cells is demonstrated and characterized in detail for the 
fi rst time. This model now provides the opportunity to study patient specifi c, 
somatic cells to follow cellular and molecular changes during the conversion 
from fi broblasts to iTS cells.

F-298
Genetic Analysis of Mouse Embryonic Stem Cells (ESC), Primordial 
Germ Cells (PGC) and Postnatal Oogonial Stem Cells (OSC) Reveals a 
Progressive Germline Differentiation Profi le. Anthony N Imudia, Yvonne 
AR White, Dori C Woods, Yoshihiro Tanaka, Jonathan L Tilly. Vincent Center 
for Reproductive Biology, Massachusetts General Hospital, Harvard Medical 
School, Boston, MA, USA.
Background: Reports of the existence of OSC and neo-oogenesis within adult 
mammalian ovaries [Nature 2004 428:145] were met with excitement and 
skepticism. Recent isolation of OSC from neonatal and adult mouse ovaries 
by two different techniques [Nat Cell Biol 2009 11:631; Differentiation 2010 
79:159] confi rmed that OSC exist, can be propagated in vitro and produce 
eggs in vivo that yield offspring. However, the origin of OSC, and whether 
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freshly-isolated and cultured OSC differ, remain unknown. This information 
would help elucidate properties OSC and set the stage for isolation of human 
equivalent cells.
Objective: Compare gene expression profi les of freshly-isolated and cultured 
OSC using ESC and PGC as reference points.
Methods: OSC were isolated from postnatal mouse ovaries using a dual 
antibody-based FACS protocol validated in our lab. Purifi ed cells were 
processed immediately for RNA extraction or established in culture for 8 months 
(22 passages) before analysis. PGC were isolated from embryos on day 11.5 
(prior to sex-specifi c differentiation) using SSEA1-based cell sorting. Mouse 
ESC were obtained using established methods and analyzed in parallel. RNA 
from each sample was used for RT-PCR analysis of known pluripotency and 
germ cell markers.
Results: OSC could be reliably isolated from mouse ovaries using a modifi ed 
version of the protocol reported in Nat Cell Biol [2009 11:631]. Freshly-isolated 
OSC showed an absence of c-kit, which was expressed by PGC and ESC. In 
addition to showing that PGC and OSC are different, this fi nding indicates 
that OSC preparations are free of oocyte contamination. Freshly-isolated OSC 
showed very low or no expression of Nanog, Oct3/4, Zfp296, Sox2 and Ecat1, 
all of which were expressed in ESC, PGC and cultured OSC. The meiotic 
commitment gene, Stra8, was not expressed in PGC or freshly-isolated OSC, 
but was detected in cultured OSC concomitant with spontaneous immature 
oocyte formation.
Conclusions: OSC are present in postnatal mouse ovaries, they differ 
signifi cantly from PGC and ESC, and appear to revert back to a more primitive 
PGC-like phenotype during culture. These fi ndings provide key insights into 
the properties of mouse OSC, and set the stage for the isolation and study of 
human OSC (Supported by NIH R37-AG012279).

F-299
Long-Term Self-Renewal of Human Embryonic Stem Cells on Human 
Embryonic Fibroblasts in Animal-Free Culture Conditions. Mark 
Kibschull,1 Maria Mileikovsky,1 Iacovos P Michael,1,2 Andras Nagy,1,2 Stephen 
J Lye.1,3,4 1Samuel Lunenfeld Research Institute, Mount Sinai Hospital, Toronto, 
ON, Canada; 2Molecular Genetics, University of Toronto, Toronto, ON, 
Canada; 3Physiology, University of Toronto, Toronto, ON, Canada; 4Ob/Gyn, 
University of Toronto, Toronto, ON, Canada.
Introduction: The future application of human embryonic stem cells (hESC) 
for therapeutic approaches requires the development of animal-(xeno)-free 
culture conditions to prevent the potential transmission of animal pathogens 
or xenobiotic substances to hESC, which might change properties of hESC 
in vitro or in vivo. A critical factor for hESC cultures is the source of human 
fi broblasts serving as feeders. Several studies used human foreskin fi broblasts 
under animal-free conditions, but maintenance of hESC with these cells required 
mechanical passaging, which is not optimal.
Objective: Development of a complete animal-free culture system for 
hESC allowing single cell passaging in long term cultures while maintaining 
pluripotency, differentiation capacities and normal karyotype.
Methods: Two human embryonic fi broblast lines were established under 
animal-free conditions. The hESC lines CA1 and CA2 were cultured in 
parallel on both embryonic fi broblast feeders and, in comparison, on foreskin 
fi broblast feeders. A commercially available complete animal-free, defi ned 
culture medium was used together with animal-free dissociation enzymes for 
passaging of cells. The ROCK inhibitor Y-27632 was applied to the medium 
to prevent differentiation of hESC cells during single cell passaging. hESC 
cultures were analyzed for growth, morphology, marker expression and 
karyotype over >38 passages.
Results: We show that human embryonic fi broblasts support long-term self-
renewal and undifferentiated growth of hESC in animal-free culture conditions. 
Pluripotency of hESCs was maintained after long-term culture indicated by 
specifi c stem cell marker expression (Oct4, Sox2, SSEA-4, TRA-1-60, alkaline 
phosphatase) and teratoma formation assays revealed normal differentiation 
capacities. Importantly, our culture system allow enzymatic passaging of 
hESC. In contrast, hESC cultured on human foreskin fi broblasts were poorly 
maintained and subject to differentiation.
Conclusions: Our study clearly shows that the source of human fi broblasts is 
essential for long-term animal-free hESC maintenance with fi broblasts derived 
from human embryos providing a signifi cant improvement.
Funding: The Canadian Stem Cell Network

F-300
Cryopreservation of Human Embryonic Stem Cells Derived-
Cardiomyocytes Induced in Serum-Free Condition. Seung-Yup Ku,1,2 
Yoon Young Kim,2 Sun Kyung Oh,1,2 Shin Yong Moon,1,2 Young Min Choi.1,2 
1Dept. of Obstetrics and Gynecology, Seoul National University College of 
Medicine, Seoul, Korea; 2Institute of Reproductive Medicine and Population, 
Medical Research Center, Seoul, Korea.
Although previous studies showed that cardiomyocytes (CMs) can be generated 
from human embryonic stem cells (hESCs), the protocols for cryopreservation 
of hESC-derived CMs is not available to date. Here we report on the effi cient 
generation of hESC-derived CMs by direct differentiation using BMP2 in 
a serum-free condition, along with successful cryopreservation of derived 
CMs using ROCK inhibitor. To induce differentiation, hESCs were treated 
with activin A and BMP2 for 5 days. A mesodermal gene, Brachyury was 
expressed from day 3, and cardiac-specifi c markers such as Nkx2.5 and cTnI 
were detected at day 14. Furthermore, these cardiac progenitors expressed ion 
channel-related transcripts such as HCN1 and HCN2 from day 10. Beating 
clusters were observed from 14 days of differentiation for up to 35 days. 
Using mass cryopreservation, we froze hESC-derived CMs at two stages, at 
day 12 and 16 (pre- and post-beating), after treating with ROCK inhibitor, 
Y-27632. Post-thaw survival of CMs was higher in day 12 group compared to 
day 16, and some cell clusters from day 12 group recovered their contraction. 
From TEM analysis, less ultrastructural alterations were observed in day 12 
group. Our results provide an insight into the use of BMP2 for cardiac lineage 
differentiation in a serum-free condition and a possibility of long-term storage 
of hESC-derived CMs (No.2010-0016819 and SC1150).

F-301
Characteristics of Couples Donating Cryopreserved Embryos for Human 
Embryonic Stem Cell Research. Benjamin M Lannon,1,2 Julie Rhee,1 Alison 
E Zimon.1,2 1Obstetrics & Gynecology, BIDMC, Harvard Medical School, 
Boston, MA, USA; 2Boston IVF, Waltham, MA, USA; 3USA.
Introduction: The study of human embryonic stem cells (hESC) can provide 
insight into fundamental aspects of human biology. A signifi cant barrier to 
progress in this fi eld is the limited availability of embryos from which to 
generate new hESC lines. Studies have attempted to describe patients’ attitudes 
regarding disposition of surplus embryos and donation to hESC research 
specifi cally. These studies are often limited to report of patient intent, which may 
not represent the ultimate disposition of their embryos. In addition, because the 
majority of donated embryos come from infertility clinics, they may represent 
a selected subset of the population. We report on the characteristics of patients 
and the embryos they donated for hESC research from our center.
Methods: A retrospective analysis of a database of cryopreserved embryos. 
The study included patients who cryopreserved embryos from Jan. 1999 
through Dec. 2008 at a single large volume fertility center. These patients 
were given regular opportunity to thaw, discard, or donate embryos. Donation 
options included embryo donation agencies, hESC research, or other internal 
research.
Results: 3136 couples or individuals were included in the analysis. 309 
elected to donate their embryos: 272 to hESC research, 25 to other research, 
and 12 to an embryo donation agency. A total of 1062 embryos (including 162 
blastocysts) were donated. The mean age of patients at the time of donation 
was 38.8 years and 40.5 for their partners. The mean time in storage prior to 
donation was 3.3 years. The median grade for blastocysts was 5AA and 8 cells, 
<20% fragmentation for cleavage stage embryos.
31% of non-donors had embryos in storage at the end of the study window. 
The mean age of patients that had thawed or discarded all of their embryos was 
35.5, years with an average time to thaw or discard of 2.6 years.
Discussion: An improved understanding of the patients who donate to hESC 
research may enhance efforts to recruit such patients and ultimately increase 
the number of embryos available. In addition, characterizing these donors 
will improve our understanding of the hESC lines that are created. This initial 
study analyzes baseline characteristics of patients donating to hESC research. 
These data can be compared with other historical and outcomes information 
to further describe this population.
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F-302
Identifi cation and Isolation of Putative Stem Cells from Mouse Placenta. 
Christine L Proudfi t,1 Michael K Chan,1 Ross S Basch,2 Bruce K Young.1 
1Department of Obstetrics and Gynecology, New York University, New York, 
NY, USA; 2Department of Pathology, New York University.
The murine placenta is a source of hematopoietic stem cells. We believe that it 
may also be a source of other stem cells. We isolated cells from murine placenta 
and characterized their expression of serological markers associated with stem 
cells and renal cell progenitors. Placental cells from gestational days 12, 15, 
and 18 were isolated by mechanical and enzymatic digestion and subjected to 
FACS analysis. CD45+ cells (hematopoietic lineage) were excluded from the 
analysis. Markers used were CD133, Sca-1, and c-Kit, whose expression is 
limited to stem and progenitor cells, and CD24, a widely distributed molecule 
found on renal progenitors. Results are shown in fi gures 1 and 2.

CD24 expression increases dramatically throughout the second half of 
gestation. CD24+/CD133+, a combination that has been shown to be present 
on renal cell progenitors, can be detected at day 12 and at day 18 in small but 

signifi cant numbers. CD133+/Sca1+ cells are present at day 12, peak at day 
15, and signifi cantly decline near term. c-Kit is expressed by a signifi cant 
fraction of both the Sca1+/CD133+ and CD24+/CD133+ populations. In both 
cases, these cells are present at greatest number mid-gestation and decline 
near term. We hypothesize that these phenotypes indicate the presence of stem 
cell populations and suggest that mid-gestation murine placenta may be a rich 
source of multipotential stem cells in quantities greater than those reported in 
adult bone marrow.

F-303
Eradication of Chemotherapy-Resistant CD44+ Human Ovarian Cancer 
Stem Cells in C.B-17/SCID Mice by Intraperitoneal Administration of 
Clostridium Perfringens Enterotoxin (CPE). Alessandro D Santin, Stefania 
Bellone, Emiliano Cocco, Joyce Varughese, Marta Bellone, Paola Todeschini, 
Dan-Arin Silasi, Christine Richter, Masoud Azodi, Peter Schwartz, Thomas 
Rutherford, Francesca Casagrande. OB/GYN, Yale University, New Haven, 
USA.
Emerging evidence has suggested that the capability to sustain tumor formation, 
growth and resistance to chemotherapy in ovarian as well as other human 
malignancies, exclusively resides in a small proportion of tumor cells termed 
cancer stem cells (CSC). If this hypothesis is correct, different therapeutic 
approaches need to be considered for the elimination of the cancer stem cell 
population. During the characterization of CD44+ ovarian CSC we found 
a high expression of the genes encoding for claudin-4. Because this tight 
junction protein is the natural high affi nity receptor for the cytotoxic effect of 
Clostridium Perfringens Enterotoxin (CPE), we have extensively investigated 
the sensitivity of ovarian CSC to CPE treatment in vitro and in vivo. We report 
that CD44+ ovarian CSC expressed claudin-4 gene at signifi cantly higher 
levels when compared to matched autologous CD44- ovarian cancer cells 
and, regardless of their higher resistance to chemotherapeutic agents, died 
within 1 hr to the exposure to 1.0 mg/mL of CPE in vitro. Importantly, multiple 
intraperitoneal (i.p.) administration of sublethal doses of CPE in SCID mouse 
harboring established xenografts of chemotherapy resistant CD44+ ovarian 
CSC had a signifi cant inhibitory effect on tumor progression leading to the 
cure and/or long term survival of all treated animals (p = 0.001). CPE may 
represent an unconventional, potentially highly effective strategy to eradicate 
chemotherapy resistant CSC.

F-304
Human Seminal Fluid Contains a Factor That Enhances Postnatal 
Oogenesis in Adult Female Mice. Chonthicha Satirapod, Ning Wang, Yuichi 
Niikura, Diane L Wright, Thomas L Toth, Jonathan L Tilly. Vincent Center 
for Reproductive Biology, Massachusetts General Hospital/Harvard Medical 
School, Boston, MA, USA.
Background: Adult mouse ovaries possess a rare population of oogonial stem 
cells (OSC) and retain the ability to form new oocytes and follicles in vivo 
[Nature 2004 428:145; Nat Cell Biol 2009 11:631]. We have also reported that 
pharmacologic small molecule inhibitors of histone deacetylases stimulate 
OSC to undergo differentiation into oocytes in adult mouse ovaries following 
activation of the meiosis-commitment gene, Stra8 [Cell 2005 122:303; Cell 
Cycle 2010 9:339]. In parallel studies to discover endogenous factors that 
enhance oogenesis, we found that cell-free seminal fl uid (SF) isolated from adult 
male mice induces ovarian Stra8 activation and primordial follicle formation 
after injection into in adult female mice (Niikura et al., submitted).
Objective: To determine if an oogenesis-inducing activity is present in adult 
human SF.
Methods: Human semen samples were obtained from healthy men between 
31-51 years of age, following institutional review and approval of the protocol. 
All samples were diluted 1:25 in PBS and centrifuged 3 times to remove cells. 
Supernatants were collected for intraperitoneal injection into young adult female 
mice (4 mice injected with each sample). Ovaries were collected 24 hours later. 
One ovary from each mouse was used for follicle counts, and the contralateral 
ovary was used for gene expression analysis.
Results: Injection of human cell-free SF samples from patients 39 years of 
age and older (range: 39-51, n=6) signifi cantly increased primordial follicle 
numbers in adult mouse ovaries (P<0.0001). However, injection of human cell-
free SF samples from patients 35 years of age and younger (range: 31-35, n=5) 
had no effect on primordial follicle numbers (P=0.185). The rate of primordial 
follicle growth activation and incidence of atresia were not signifi cantly affected 
by human cell-free SF injection, irrespective of patient age. All human SF 
samples induced Stra8 expression in adult mouse ovaries.
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Conclusions: Human SF contains a factor(s) that increases the ovarian follicle 
reserve in adult female mice, and this effect is likely mediated through de-novo 
oogenesis from OSC following their differentiation through Stra8 activation. 
The identity of this factor and the basis of the age-related effect of SF on 
oogenesis are under investigation (Supported by NIH R37-AG012279).

F-305
Suicide Gene-Based Targeted Cell Ablation Confi rms a Critical Role for 
Oogonial Stem Cells (OSC) in Maintaining the Adult Ovarian Oocyte 
Pool. Ning Wang, Chonthicha Satirapod, Jonathan L Tilly. Vincent Center 
for Reproductive Biology, Massachusetts General Hospital/Harvard Medical 
School, Boston, MA, USA.
Background: Contrary to longstanding beliefs that female mammals are born 
with a non-renewing oocyte pool, recent studies with mice indicate that adult 
ovaries contain a rare population of OSC [Nature 2004 428:145]. Although 
OSC have since been purifi ed and shown by transplantation studies to generate 
competent eggs that produce offspring [Nat Cell Biol 2009 11:631], the 
physiological roles of OSC are unknown.
Objective: To test if OSC contribute to maintenance of adult ovarian function 
by selective ablation of their differentiating (oocyte-producing) progeny.
Methods: Expression of Stimulated by retinoic acid gene 8 (Stra8) occurs in 
germ cells during meiotic entry [Nat Genet 2006 38:1430] and is associated 
with postnatal oogenesis [Cell Cycle 2010 9:339]. We developed a transgenic 
mouse line in which the suicide gene, Herpes simplex virus thymidine kinase 
(HSVtk; enzyme that converts the inactive pro-drug, ganciclovir or GCV, to a 
cytotoxic metabolite), is expressed under control of the Stra8 promoter (pStra8-
HSVtk mice). Adult female pStra8-HSVtk mice were treated with vehicle or 
GCV for 3 weeks and then maintained for 3 additional weeks after cessation 
of GCV. As a control, adult male pStra8-HSVtk mice were treated in a similar 
fashion. Ovaries or testes were collected at multiple points for assessment of 
oocyte numbers or spermatogenesis, respectively.
Results: Oocyte numbers in adult ovaries were unaffected by HSVtk expression 
in the absence of GCV or GCV treatment in the absence of HSVtk expression. 
However, ovaries of pStra8-HSVtk females treated with GCV to ablate 
differentiating OSC contained 44% fewer oocyte-containing primordial follicles 
(P<0.01, n=14) without any change in rates of follicle growth activation or 
atresia. Since undifferentiated OSC do not express Stra8, these cells were able 
to fully restore the depleted primordial follicle reserve in pStra8-HSVtk females 
following cessation of GCV treatment back to control levels (n=9). Reversible 
spermatogenic failure was observed in pStra8-HSVtk males following exposure 
to, and then cessation of, GCV treatment.
Conclusion: This genetically-defi ned reversible oogenic-failure phenotype 
constitutes proof-of-principle that OSC are key contributors to physiological 
function of the ovaries by maintaining the oocyte reserve in adult female 
mammals (supported by NIH R37-AG012279).

F-306
Characterization of Endometrial Stem Cells in a Chimeric Bone Marrow 
Model in Both Humans and Macaques. Erin Wolff,1 Naoya Uchida,2 Pamela 
Stratton,1 Matthew Hsieh,2 John Tisdale.2 1NICHD, NIH, Bethesda, MD, USA; 
2NHLBI, NIH, Bethesda, MD, USA.
Donor-derived cells have been identifi ed in the endometrium of patients receiving 
older methods of whole bone marrow transplantation that contain mesenchymal 
stem cells (MSC). However, it is unknown if newer (less toxic) methods of 
peripheral stem cell transplantation (PBSCT) demonstrate a similar ability to 
engraft the uterus. To characterize the BM contribution to the endometrium, 
we used 2 novel chimeric hematopoietic models (humans and macaques). In 
rhesus macaques, peripheral blood CD34+ (hematopoietic stem cells) were 
collected after G-CSF mobilization. CD34+ cells were transduced with an 
integrating lentiviral eGFP vector, while macaques underwent myeloablation 
preconditioning with total body irradiation. GFP expressing CD34+ cells were 
transplanted into autologous macaques. Multilineage GFP expression was 
present by fl ow cytometry: 30% granulocytes, 20% lymphocytes, 15% RBC, 
and 20% platelets. To determine if BM stroma is derived from transduced 
CD34+ cells, BM aspirates were collected and adherent BM-MSC were cultured 
and assayed for GFP expression by immuno-fl uorescence (IF) microscopy and 
fl ow cytometry; no donor-derived cells were identifi ed. Macaque BM-MSCs 
were then differentiated in vitro in a chondrogenic, adipogenic, and osteogenic 
pathways to ensure the isolation of BM-MSC. No GFP+, differentiated cells 
were identifi ed. Endometrium was harvested from chimeric macaques and the 
stromal cells were cultured. Similarly, no GFP+ ESC were identifi ed by IF or 
fl ow cytometry. Next, we turned to a human model of low intensity peripheral 

stem cell transplantation (PBSCT). BM-MSC were isolated, differentiated and 
examined by PCR for short tandem sequences (STR) known to be specifi c to 
the donor. Similarly, endometrial biopsies were collected from 3 cycling female 
recipients and endometrial cells were cultured, which purifi ed the stromal 
compartment (CD146+, PDGRFb+; CD31-, CD33-) with low levels of blood 
cell (known donor) contamination (3-5% CD45+). ESC were examined for 
microchimerism using STR analysis, and all 3 were found to be exclusively 
host derived (ie 0% donor). In conclusion, our data do not support the notion 
that endometrial stroma derive from hematopoietic stem cells in these human 
and macaque models. Absence of donor engraftment may be due to the lack 
of MSC in newer PBSCT methods.
Support: Endometriosis Association; NIH Intramural PRAE, NICHD and 
HB, NHLBI

F-307
Embryonic Stem Cell (ESC)-Derived Granulosa Cells Participate in 
Follicle Formation In Vitro and In Vivo. Dori C Woods, Yvonne AR White, 
Yuichi Niikura, Jonathan L Tilly. Vincent Center for Reproductive Biology, 
Massachusetts General Hospital/Harvard Medical School, Boston, MA.
Introduction: Since the fi rst report that mouse ESC (mESC) produce oocytes 
in vitro [Science 2003 300:1251], this model has been used primarily for 
tracking germ cell formation. However, detection of estradiol in the cultures 
indicates that differentiating mESC also spontaneously form steroidogenic 
cells. Further, an ovarian granulosa cell-specifi c member of the forkhead box 
class of proteins, Foxl2, is detectable in differentiating mESC.
Objective: Track the specifi cation and function of ovarian somatic cells derived 
from mESC using a Foxl2 reporter system.
Methods:For parallel tracking of germ cell and granulosa cell derivation from 
differentiating mESC in vitro, a dual-fl uorescent reporter system was devised 
in which mESC were engineered to express green fl uorescent protein (GFP) 
under control of a modifi ed germ cell-specifi c Oct4 promoter and red fl uorescent 
protein (DsRed) driven by the FoxL2 promoter. To initiate differentiation, 
mESC were removed from mouse embryonic fi broblast feeder cells and LIF 
supplementation. For in vivo testing, DsRed-positive (DsRed+) cells were 
isolated from differentiating mESC by FACS and transplanted into excised 
ovaries of wild type neonatal mice. The ovaries were then placed under the 
kidney capsules of recipient mice.
Results:Following initiation of differentiation, DsRed+ cells were consistently 
detected in close association with GFP+ germ cell colonies, and rarely, if 
ever, specifi ed elsewhere. The appearance of Foxl2-driven DsRed+ cells 
corresponded with an increase in estradiol levels. When isolated by FACS, 
DsRed+ cells remained steroidogenically active, producing estradiol in response 
to cyclic AMP. Additionally, follicle-like structures consisting of a large GFP+ 
cell surrounded by multiple DsRed+ cells spontaneously formed by 16 days 
after induction of mESC differentiation. Finally, after transplantation into 
ovaries of neonatal mice, DsRed+ cells were detected within the granulosa 
layer of developing follicles.
Conclusions: Expression of Foxl2 can be used as a marker for detection of 
ovarian granulosa cell specifi cation from mESC in vitro. Foxl2-expressing cells 
spontaneously participate in the formation of follicle-like structures in vitro, 
and when transplanted into ovaries contribute to the granulosa layer of follicles 
in vivo. (supported by NIH R37-AG012279 and F32-AG034809).

F-308
The Role of a Mitochondrial Progesterone Receptor (PR-M) in Human 
Spermatozoa Function. Kristina C Hawkins,1 KE Mu,1 Philip S Christopher,2 
Sara E Miller,2 Timothy N Oliver,3 Thomas M Price.1 1Ob/Gyn, Duke, Durham, 
NC, USA; 2Path, Duke, Durham, NC, USA; 3Cell Bio, Duke, Durham, NC, 
USA.
Background: We have previously identifi ed a truncated progesterone receptor 
(PR-M) that localizes to the mitochondrion and functions to increase cellular 
respiration. Previous studies demonstrated the expression of PR-M in human 
spermatozoa and suggested mitochondrial localization by immunofl uorescent 
staining. Purpose: To further characterize the location of PR-M in spermatozoa 
and to determine the function of this protein. Methods: PR-M localization 
was determined by immunofl uorescent and immunoelectron microscopy 
(TEM). Fresh human sperm was obtained from anonymous fertile donors. 
Immunofl uorescent staining was performed with a monoclonal antibody directed 
to the hormone binding domain of PR (MAB 462) which should recognize 
PR-M; and with a monoclonal antibody directed to the amino terminus of PR 
(6A1) which should not recognize PR-M. Mitochondria were stained with Mito 
Tracker 580. TEM was performed with MAB 462 and a secondary antibody 
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bound to gold. Controls included preabsorption of the primary antibody and 
normal mouse IgG. Sperm metabolic activity was determined with a radiometric 
assay measuring the conversion of radiolabeled fatty acid (palmitate or oleic) 
or pyruvate to CO2. Sperm were treated for 30 min with 10-6 M water soluble 
progesterone (P4), H2O, or 10-5 M Carbonyl Cyanide 3-ChloroPhenylhydrazone 
(CCCP) as a negative control. Acrosome reacted (AR) sperm were determined 
by staining with FITC conjugated Pisum-Sativum. Results: Immunofl uorescent 
antibody staining with MAB 462 showed specifi c staining of the proximal 
mid-piece while no specifi c staining was seen with the 6A1 antibody. TEM 
revealed specifi c staining of the outer mitochondrial membrane. Functional 
studies showed no evidence of fatty acid oxidation. Pyruvate oxidation was 
signifi cantly increased with progesterone treatment. There was no difference 
in the number of AR sperm with progesterone treatment versus control. 
Conclusions: PR-M is localized to the mitochondria within the mid-piece of 
human sperm. Functional studies show increased pyruvate oxidation in sperm 
placed in a progesterone environment. This increase in pyruvate oxidation was 
not due to induction of the AR. Progesterone within the female genital tract 
may act through PR-M to increase the energy production in sperm to meet the 
increased metabolic demands of hypermotility and fertilization.

O-061
A Novel Anti-Infl ammatory Role for Short Chain Fatty Acid Receptor 
GPR43 in Human Labour. Chiara Voltolini,1,3 Sharon Battersby,1 Sophie 
Etherington,1 Felice Petraglia,3 Jane E Norman,2 Henry N Jabbour.1 1Human 
Reproductive Sciences Unit, Medical Research Council, Edinburgh, United 
Kingdom; 2Reproductive and Developmental Sciences, University of Edinburgh, 
United Kingdom; 3Department of Paediatrics, Obstetrics and Reproductive 
Medicine, University of Siena, Italy.
Labour is an infl ammatory event characterised by infl ux of immune cells into the 
myometrium and cervix. Preterm labour can result from premature activation of 
infl ammatory pathways and in a signifi cant proportion of women is associated 
with infection. GPR43 and GPR41 are G-protein-coupled-receptors activated 
by short chain fatty acids (SCFA). The SCFA sodium propionate can regulate 
infl ammatory responses via GPR43. We hypothesized that GPR43 may play 
a role in infl ammatory events of physiological and pathological parturition. 
This study investigated (a) GPR43 and GPR41 expression and regulation 
in human utero-placental tissues and (b) the effect of treatment of human 
amnion explants with propionate on expression of infl ammatory cytokines 
and adhesion molecules.
Methods: Human labouring/non-labouring myometrium, placenta, amnion and 
chorion (n=11) were obtained from term pregnancies with ethical approval and 
patient informed consent. Non-labouring amnion explants (n=8) were treated 
with vehicle or 100 ng/mL lipopolysaccharide (LPS) with or without 20 mM 
propionate. GPR43, GPR41, COX-2, IL-1α, IL-1β, IL-6, IL-8, ICAM-1, 
PECAM-1 mRNA expression were determined by quantitative RT-PCR. GPR43 
protein was localised by immunohistochemistry.
Results: GPR43 mRNA expression was greater than GPR41 in all utero-
placental tissues and expression of both receptors was generally higher (p<0.05) 
in labouring than in non-labouring tissues. GPR43 protein localised to immune 
cells and vascular endothelium in the myometrium, syncytiotrophoblast and 
macrophages in the placenta, amnion epithelium and chorion. Treatment of 
amnion explants with LPS for 8 hrs signifi cantly increased expression of 
GPR43 (p<0.05) but not GPR41. Propionate treatment signifi cantly (p<0.05) 
reduced basal expression of IL-1α, IL-1β, IL-6, ICAM-1 and PECAM-1 but 
not COX-2 or IL-8. Co-treatment of amnion samples with LPS and propionate 
signifi cantly decreased LPS-induced expression of COX-2, IL-1α, IL-6, IL-8, 
ICAM-1 and PECAM-1 (p<0.05) but not IL-1β.
Discussion: This study demonstrates a potential role for the propionate-GPR43 
pathway in labour and infection mediated premature onset of labour.

O-062
Peripheral Blood Monocyte Cells from Pregnant Women Amplify the 
TLR Mediated Cytokine Response to LPS in Myometrial Smooth Muscle 
Cells. Mei Yuan,1 Margaret M Harnett,2 Iain B McInnes,2 Jane E Norman.1 
1Centre for Reproductive Biology, Queen’s Medical Research Institute, 
University of Edinburgh, United Kingdom; 2Institute of Infection, Immunity 
and Infl ammation, University of Glasgow, United Kingdom.
Background
Infl ammation is central to the process of parturition both at term and preterm. 
LPS stimulation of myometrial pro-inflammatory cytokine production, 
mediated via TLR activation likely plays a key role in preterm labour. Studies 
in the respiratory tract have shown that incubation of airway smooth muscle 

with peripheral blood mononuclear cells (PBMC) results in a greater response 
to TLR ligands and synergistic production of cytokines than culture in the 
absence of PBMC. The purpose of this study was to test the hypothesis that 
PBMC amplify the response to TLR ligands in myometrial smooth muscle 
cells (mSMC).
Methods
Primary human uterine smooth muscle cells (SMC) (Lonza) were cultured at 
seeding density of 3500 cells/cm2. When confl uent, SMC cells were cultured 
in 1 ml/well SmGM (CC-3182, Lonza) with 1% FBS either (i) alone or (ii) 
with 100ng/ml of purifi ed E. coli LPS-TLR4 ligand (LPS4) (InvivoGen), 
or (iii) with 1000 ng/ml purifi ed R. sphaeroides LPS-TLR4 antagonist (RS) 
(InvivoGen) or (iv) with 100ng/ml LPS4 and 1000 ng/ml RS. PBMC obtained 
from pregnant women (10,000 cells per each well) were cultured in a parallel 
series of wells with similar treatments. In a third series of wells, SMC and 
PBMC were cultured together.
Results
LPS stimulated a modest increase in basal pro-inflammatory cytokine 
production from mSMC but not from PBMC when each were cultured alone 
with LPS. Under basal conditions, co-culture of mSMC with PBMC did not 
amplify cytokine production (compared to mSMC alone). In contrast, when 
mSMC and PBMC were cultured together in the presence of LPS there was a 
signifi cant upregulation of each of IL-1β, IL-6, and IL-8 (p<0.0001, p<0.03, 
and p<0.0002, respectively) compared with mSMC alone with LPS. The TLR4 
antagonist signifi cantly attenuated LPS induced release of IL-1β, IL-6, and IL-8 
from mSMC and PBMC (p<0.003, p<0.03, and p<0.006).
Discussion
PBMC and mSMC respond co-operatively to TLR agonists. Given the 
known infl ux of PBMC into myometrium in both human and animal models 
of parturition, this mechanism is likely to be crucially important in the 
pathophysiology of preterm labour. Further work is required to determine the 
signalling pathways that mediate these synergistic events.

O-063
Surfactant Protein (SP)-A Suppresses Infl ammation-Induced Preterm 
Delivery and Infl ammatory Responses Via Toll-Like Receptor 2. Varkha 
Agrawal,1 Keith Smart,1 Emmet Hirsch.1,2 1Obstetrics and Gynecology, 
NorthShore University HealthSystem, Evanston, IL; 2Obstetrics and 
Gynecology, University of Chicago, Chicago, IL.
Objective: Surfactant protein (SP)-A is produced in fetal lung and may either 
activate or suppress immune functions. Condon reported in mice that SP-A acts 
as a proinfl ammatory signal for the onset of parturition. In a divergent fi nding 
in-vitro, we showed that SP-A suppresses toll-like receptor (TLR) ligand-
induced infl ammation in macrophages. Here we study the effect of SP-A on 
preterm delivery (PTD) in a mouse infection model and use an in vitro system 
to study potential mechanisms.
Methods: CD-1 mice on day 14.5 of pregnancy underwent intrauterine (IU) 
injection with either (a) lipopolysaccharide (LPS, a TLR4 ligand, 0.025mg); (b) 
peptidoglycan (PGN, a TLR2 ligand, 0.3mg) plus polyinosinic:cytidylic acid 
(poly(I:C), a TLR3 ligand, 1.0mg); or (c) saline in the presence or absence of 
SP-A (0.075 or 0.105mg). PTD (delivery of ≥ 1 pup in 48 hrs) was recorded. 
Total RNA was extracted from uteri, fetal membranes, fetuses and placentas 
4 and 8 hrs after surgery. For in-vitro experiments, peritoneal macrophages 
from TLR2-defi cient (KO) and control mice were cultured for 5 hrs with either 
LPS (5ng), PGN (1µg/ml), poly(I:C) (10µg/ml), PGN+poly(I:C), or medium. 
The effect of simultaneous or sequential incubation with SP-A (20µg/ml) was 
studied (i.e. SP-A added either together with, before or after TLR ligands, with 
an intermediate washing step). All in-vitro experiments were done thrice in 
triplicate. Total RNA was extracted. Real time-PCR was performed for IL-1β, 
TNF-α and the chemokine CCL5 (RANTES) normalized to GAPDH.
Results: IU injection of SP-A alone had no effect. However, SP-A caused 
signifi cant suppression of PTD due to both LPS (90% vs. 38%, p<0.02) and 
PGN+poly(I:C) (73% vs. 18%, p<0.01). SP-A had no effect on the expression 
within pregnancy tissues of IL-1β, TNF-α and CCL5. In-vitro, SP-A suppressed 
TLR ligand-induced expression of IL-1β, TNF-α and CCL5 whether given 
simultaneously, before or after TLR ligands. This immunosuppressive effect 
of SP-A was eliminated in TLR2-defi cient macrophages.
Discussion: SP-A suppresses preterm delivery in mice and in-vitro 
expression of infl ammatory mediators induced by various TLR ligands. This 
immunosuppressive effect is not due to direct interaction between SP-A and 
TLR ligands, but rather is receptor mediated and dependent upon TLR2.
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O-064
The CRTH2 Agonist Pyl A Alters the TH1 and TH2 Profile of the 
Myometrium in LPS Treated Mice. Lynne Sykes,1 Bronwen R Herbert,1 Yun S 
Lee,1 Mark R Johnson,1 TG Teoh,2 Phillip R Bennett.1 1IRDB, Imperial College, 
London, United Kingdom; 2Department of Obstetrics and Gynaecology, 
Imperial College Healthcare NHS Trust, London, United Kingdom.
Chemoattractant receptor homologous to the T helper 2 cell (CRTH2) is a 
receptor expressed on TH2 cells and is the second receptor to Prostaglandin 
D2. In cell culture the CRTH2 agonist Indomethacin induces chemotaxis of 
TH2 cells via CRTH2 (Hirai et al. 2002), and PGD2 increases Il-4, Il-5 and 
Il-13 production by T helper 2 cells via CRTH2 (Xue et al. 2005). Pregnancy 
is characterized as a TH2 biased immunological state, thus CRTH2 may be 
important for maintaining a pro- pregnancy state. LPS classically induces a 
TH1 mediated immune response and thus a CRTH2 agonist has the potential 
of creating an anti infl ammatory environment to counteract the TH1 induced 
response of LPS. The myometrial TH1 and TH2 interleukin profi le was 
examined in LPS and CRTH2 agonist treated mice, together with the expression 
of murine labour associated genes.
CD1 mice were timed mated, with plug day counted as day 0. On E16 mice 
underwent a laparotomy and received an intrauterine injection of 20 µg of 
LPS with or without 250 µg of a CRTH2 agonist. At 4.5 hours mice were 
sacrifi ced by cervical dislocation and myometrium from the injection site was 
harvested. Tissue was homogenised in TRI reagent and cDNA synthesis was 
with Superscript III following DNase treatment. RT PCR of 2 typical TH1 
interleukins IFN-gamma and TNF-alpha, and 2 typical TH2 interleukins Il-4 
and Il-10 were analysed as well as COX-2, Il-1F and CXCL-1. Results were 
analysed using the ∆∆CT method, Microsoft Excel and SPSS version 18.
At the 4.5 hour time point there was 16% pup survival in the LPS treated mice. 
In the LPS plus CRTH2 agonist treated mice we saw 100% survival (p<0.001). 
Contrary to expectations, there was an increase in both TNF alpha and IFN 
gamma in the LPS+CRTH2 agonist group compared with the LPS alone treated 
group. Surprisingly there was no increase in Il-4 on the addition of the CRTH2 
agonist, but in all mice Il-10 was increased with the CRTH2 agonist. COX-2, 
Il-1F and CXCL-1 were increased in the myometrium of LPS+CRTH2 agonist 
treated mice compared with LPS alone. 
In conclusion, the CRTH2 agonist increases pup survival from 16% to 100% 
which may be explained by the increase in Il-10 seen at 4.5 hours. The CRTH2 
agonist does not appear to decrease the LPS induced TH1 response as initially 
hypothesised.

O-065
Studies of the Novel Cytokine, Interleukin-19, in Pregnancy, Parturition 
(Term and Preterm) and Intra-Amniotic Infection/Infl ammation. Zeynep 
Alpay Savasan,1,2 Tinnakorn Chaiworapongsa,1,2 Juan Pedro Kusanovic,1,2 
Zhong Dong,1 Chong Jai Kim,1,4 Sonia S Hassan,1,2 Roberto Romero.1,2,3 
1Perinatology Research Branch, NICHD/NIH/DHHS, Detroit, MI; 2Dept Ob/
Gyn, Wayne State University, Detroit, MI; 3Center for Molecular Medicine and 
Genetics, Wayne State University, Detroit, MI; 4Dept of Pathology, Wayne State 
University, Detroit, MI, USA.
Objective: Pregnancy is a unique immunological state in which there is a shift 
between pro-infl ammatory and anti-infl ammatory cytokines. Interleukin (IL)-19 
is a member of the IL-10 family (anti-infl ammatory), capable of inducing IL-
10 production by immune cells, and has been located in the fetal membranes. 
IL-19 has decreased endotoxin-induced tumor necrosis factor-α production 
from fetal membranes, and thus may dampen the deleterious effects of some 
cytokines in intra-amniotic infection/infl ammation (IAI). The aim of this study 
was to determine if IL-19 changes during pregnancy, parturition and IAI at 
term and in preterm gestation.
Methods: Amniotic fl uid (AF) samples were collected from patients in the 
following groups: 1) preterm labor with intact membranes (PTL) with (n=33) 
and without IAI (n=79); 2) Preterm prelabor rupture of membranes (PPROM) 
with (n=33) and without IAI (n=34); 3) term not in labor (n=21); 4) term in 
labor (n=47); 5) term with clinical chorioamnionitis (n=46); and 6) midtrimester 
(MT) (n=44). IAI was defi ned as either a positive AF culture or AF IL-6 ≥ 2.6 
ng/mL. AF IL-19 concentrations were measured by ELISA.
Results: 1) AF IL-19 was detectable in 99% (333/337) of the samples; 2) the 
median AF IL-19 concentration was higher in patients with IAI than those 
without IAI in both PPROM and PTL (PPROM with IAI median 2.5ng/mL vs. 
without IAI median 1.5ng/mL; p<0.001; PTL with IAI median 2.5ng/ml vs. 
without IAI median 1.7ng/ml; p=0.005); in contrast, 3) there was no signifi cant 
difference in the median AF IL-19 concentration between patients at term with 
and without clinical chorioamnionitis (median 2.3ng/ml vs. median 2.1ng/ml; 
p=0.5); 4) term gestation had a higher median AF IL-19 concentration than 

MT (median 2.1ng/ml vs. median 0.6 ng/ml; p<0.001); and 5) labor at term 
did not change AF IL-19 concentration (median 2.1ng/ml vs. median 2.1ng/
ml; p=0.9).
Conclusion: 1) IL-19 is a physiologic constituent of AF; 2) IL-19 is elevated in 
cases of preterm, but not term IAI -- such dissociation is novel and unexpected; 
2) We propose that IL-19 plays an immunomodulatory role in preterm IAI.

O-066
Vitamin D Reverses Lipopolysaccharide-Mediated Cytokine Induction 
and Increases Progesterone Receptor A Expression in Immortalized 
Myometrial Smooth Muscle Cells. Chandrasekhar Thota, Ayman Al-Hendy. 
Center For Women’s Health Research, Obstetrics and Gynecology, Meharry 
Medical College, Nashville, TN, USA.
Introduction: African Americans (AA) have been reported to have higher 
rate of infl ammation. Infection during pregnancy, overt or subclinical, can 
trigger the heightened infl ammation and increase contractile factors leading 
to increased risk of preterm labor and delivery in this ethnic group. AA have 
low serum levels of vitamin D and have higher incidence of preterm birth. 
However studies on vitamin D regulation of infection induced cytokine and 
chemokine expression are lacking. Objective: To assess the effects of vitamin 
D on lipopolysaccharide (LPS) induced infl ammatory cytokines expression, 
TLR4, as well as progesterone receptor (PR) A and B expression. Study Design: 
Immortalized uterine myometrial smooth muscle cells (UtSMC) were cultured 
and treated in triplicates with different concentrations of LPS (0, 1, 10,100 and 
1000 ng/ml) for 12h and 24h to assess dose and time dependent responses in 
IL1β and MCP-1 expression. To assess the effects of vitamin D on LPS induced 
cytokines, UtSMC were treated with 100ng/ml LPS in the presence of different 
concentrations of vitamin D3 for 12h and 24h. Expression of various cytokines 
was quantifi ed using RT-PCR. Western analysis was performed to assess the 
protein expression of TLR4, connexin-43, PR-A and PR-B, pERK and Rho 
effectors DIAPH1 and 2. Results: LPS exhibited a dose dependent increase 
in both IL1β and MCP-1 mRNA expression. UtSMC treated with LPS in the 
presence of various concentrations of Vitamin D showed a dose dependent 
decrease in MCP-1, TNFα, TLR4 and connexin-43 and up regulation in IL-6, 
IL-8 AND TLR10 mRNA expression. Western analysis showed that vitamin D 
reversed LPS-mediated increase in TLR4 and connexin-43 expression. Vitamin 
D increased PR-A both in the presence and absence of LPS at 12h. However, 
differences in PR-B were not signifi cant. Expression of pERK increased, while 
that of DIAPH1 decreased in vitamin D treated cells. Cytokines in conditioned 
media are being assessed using appropriate ELISA kits. Conclusions: These 
fi ndings suggest that vitamin D inhibits LPS induced infl ammatory cytokines 
and increases PR-A expression in uterine smooth muscle cells. Such an anti-
infl ammatory profi le suggests a potential role for vitamin D in myometrial 
quiescence during pregnancy which in turn suggests that hypovitaminosis D 
might be a novel risk factor for preterm labor.

O-067
Prevention of Preterm Birth in Areas of Multiple Deprivation: Insights 
from the Leeds Cohort Study. Elizabeth A Bonney,1 Darren C Greenwood,2 
Mal Thomas,3 Ellen Tebbutt,3 Bushrah Khadim,1 James J Walker,1 Nigel 
AB Simpson.1 1Academic Department of Obstetrics and Gynaecology, 
Leeds Teaching Hospitals, United Kingdom; 2Centre for Epidemiology and 
Biostatistics, University of Leeds, United Kingdom; 3Perinatal IT, Leeds 
Teaching Hospitals, United Kingdom.
Introduction: Preterm birth is a major cause of neonatal morbidity and 
mortality and rates are rising. Social deprivation is a known risk factor for 
preterm birth, independent of lifestyle and health variables. Previous studies 
in urban populations have indicated that access to health care may mitigate this 
risk. Surestart Children’s centres have been introduced in the UK in areas of 
multiple deprivation over the past ten years. We set out to study the changes 
in preterm birth in our urban population over the past decade.
Methods: Maternal and neonatal data from 78322 singleton deliveries were 
gathered from the Leeds Teaching Hospitals Trust maternity database for the 
years 2000-2009. The Index of Multiple Deprivation (IMD) was assigned 
using the 2007 classifi cation and the areas were grouped into fi fths to represent 
the spectrum of deprivation in Leeds. Poisson regression was used to model 
outcome rates by year, together with IMD category, adjusted for ethnicity.
Results: Over the ten years 9.3% of births were <37 weeks, ranging from 
7% in the least deprived fi fth, up to 12% in the most deprived fi fth. The risk 
of preterm birth decreased in relative terms by 5% per year on average (risk 
ratio=0.95;95% CI:0.94-0.96). Incidence of preterm birth was positively 
associated with higher deprivation (p<0.001). There was strong evidence that 
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the gap between the most and least deprived groups narrowed over the ten year 
period (p<0.001), indicating the majority of improvement in preterm births was 
in the most deprived groups.
Figure 1: Preterm birth rates in the most and least deprived areas of Leeds.

Conclusion: Although there is marked association between social deprivation 
and preterm birth, it is likely that a range of prevention strategies have been 
successful in reducing the year on year incidence of prematurity especially in 
the most deprived areas of this inner city population.

O-068
Rate of Cervical Length Change and the Prediction of Recurrent 
Preterm Birth. T Manuck,1 J Yi,1 M Varner,1 C Holmgren,2 S Esplin.2 1OB/
GYN, University of Utah, Salt Lake City, UT, USA; 2OB/GYN, Intermountain 
Healthcare, Salt Lake City, UT, USA.
OBJECTIVE: To determine if a rapid rate of cervical length (CL) change 
as determined by serial CL measurements is predictive of women who will 
ultimately have a recurrent preterm birth (PTB).
STUDY DESIGN: Retrospective case-control study of women with a singleton 
pregnancy and ≥1 prior documented spontaneous PTB <35 wks gestation. 
Patients with ≥2 CL measurements, each ≥4 wks apart were included. Total CL 
change (∆CL) was defi ned as the fi rst CL – last CL (cm). The rate of CL change 
(∆CL-rate) was calculated as the ∆CL/number of wks between measurements 
(cm/wk). Women were grouped by ∆CL-rate centile. Cases were women with 
a rapid ∆CL-rate (≥75th centile) and controls were those with a slower ∆CL-rate 
(<75th centile). Data were analyzed with chi-square, t-test, and multivariable 
regression as appropriate.
RESULTS: 102 women were included. The 75th centile for ∆CL-rate was 
0.128 cm/wk. There were 26 cases and 76 controls. CL measurements were 
obtained over 8.9 wks for cases and 9.3 wks for controls (p=0.68). Cases and 
controls had similar numbers of prior PTBs (2.0 vs. 1.7, p=0.29) and were 
equally likely to have had an immediately antecedent PTB <37 wks (88.5% 
vs. 88.1%, p=0.41). Cases had an earlier mean GA of their earliest prior PTB 
(28.3 vs. 30.6 wks, p=0.005). Additional CL characteristics and PTB rates are 
displayed in the Table. The odds of recurrent PTB <37 wks (aOR 4.8, 95%CI 
1.4-16.7, p=0.013) and <32 wks (aOR 7.6, 95% CI 1.6-37.2, p=0.012) remained 
elevated among cases when controlling for confounders (including mean GA 
of earliest PTB and shortest single CL).

 Rapid CL Change Rate - 
Cases (n=26)

Slower CL Change Rate - 
Controls (n=76) p-value

GA at fi rst CL 
(wks) 19.4 19.4 0.93
First CL (cm) 3.97 3.49 0.004
Shortest single CL 
(cm) 2.07 3.08 <0.001
Any CL <2.5cm 
(%) 61.5 11.8 <0.001
Number of CL 
measurements (n) 3.1 2.9 0.32
Delivered <37 wks 
(%) 80.8 51.3 0.008
Delivered <32 wks 
(%) 19.2 4.0 0.012

CONCLUSION: A rapid ∆CL-rate (>0.128 cm/wk) was associated with an 
increased risk of recurrent PTB <37 wks and <32 weeks among high-risk 
women. Women with a rapid ∆CL-rate had an initially normal CL measurement 

that was longer than those who ultimately had a slow ∆CL-rate. These data 
highlight the importance of obtaining serial CL measurements in women at 
high risk for recurrent PTB.

O-069
The Mouse and the Membranes: A Role for Prokineticins in Infection-
Induced Preterm Labor. Tamsin RM Lannagan,1 Martin R Wilson,1 Sharon 
Battersby,1 Fiona C Denison,2 Jane E Norman,2 Phillip R Bennett,3 Roberto 
D Catalano,1 Henry N Jabbour.1 1MRC Human Reproductive Sciences Unit, 
University of Edinburgh; 2Reproductive and Developmental Sciences, 
University of Edinburgh; 3Reproductive Biology, Imperial College London.
Introduction: Preterm labor (PTL) is the largest cause of neonatal mortality 
and morbidity in the developed world. Premature birth, which in a signifi cant 
proportion of women is associated with intrauterine infection, may result from 
premature activation of infl ammatory pathways. Given the well described 
roles for prokineticin 1 (PROK1) in induction of infl ammation and smooth 
muscle contractility, we hypothesize that PROK signaling is a component of 
infection-induced PTL. This study (a) characterized the expression of PROK1 
and PROK1 receptor (PROKR1) in mouse uteroplacental tissues and (b) the 
effect of PROK1 on inducing preterm delivery in a mouse model.
Methods: Amnion was obtained after informed consent with ethical approval 
from women undergoing elective caesarean deliveries at term. The tissue was 
fi xed for immunohistochemistry or used for ex vivo culture with PROK1 
and subsequent mRNA qPCR analysis. Mouse uteroplacental tissues were 
collected on D16-19 of gestation and fi xed or used for mRNA analysis. 
Mouse fetal membranes were also collected for mRNA analysis 6 hours after 
intra-uterine injection with a mimetic of infection, LPS, on D17 of gestation 
and time to delivery was recorded after intra-uterine injection of PBS, LPS 
or PROK1 on D17.
Results: PROK1 and PROKR1 were immunolocalised to epithelial cells of 
human amnion and mouse fetal membranes. Treatment of human amnion 
with PROK1 signifi cantly increased expression of IL-6 and IL-1β (p<0.05). 
Endogenous PROK1 expression increased signifi cantly at the end of gestation 
(D19; p<0.01) in placenta and on the day prior to labor (D18; p<0.01) in fetal 
membranes; no change was observed in the uterus between D16-19. Mouse fetal 
membranes exhibited a signifi cant increase in expression of PROKR1, IL-1β 
and CXCL5 mRNA (p<0.05) 6 hours following intra-uterine injection of LPS on 
D17 of gestation. Intra-uterine injection of LPS or PROK1 on D17 also induced 
PTL signifi cantly earlier than PBS (p<0.01 and p<0.05 respectively).
Conclusion: These data highlight a role for PROK signaling as a component 
of infection-induced PTL and also identify PROK1 as a novel mediator of the 
pro-infl ammatory cascade in fetal membranes that can induce PTL.

O-070
Impaired Endothelial Function among Women with a Prior Preterm Birth. 
Janet M Catov,1,2 Emma Barinas-Mitchell,2 Kim Sutton-Tyrrell,2 Roberta B 
Ness.3 1Magee-Womens Research Institute, OBGYN-RS, Univ of Pittsburgh, 
Pittsburgh, PA, USA; 2Epidemiology, Univ of Pittsburgh, Pittsburgh, PA, USA; 
3School of Public Health, Univ of Texas, Houston, TX.
Objective: Impaired endothelial function perturbs vascular tone, plays a key 
role in atherosclerosis development, is associated with cardiovascular disease 
(CVD), and has been detected in women with preeclampsia. Women with a 
history of preterm birth have excess CVD, but mechanisms relating these 
conditions are unknown. We hypothesized that endothelial dysfunction may be 
evident several years following preterm compared to term delivery.
Methods: Women with term (>=37 weeks, n=171) and preterm (<36 weeks, 
n=65) births uncomplicated by preeclampsia or growth restriction were 
evaluated 8 years after delivery. Flow mediated dilation (FMD) was assessed 
by B-mode ultrasound images of the right brachial artery. The arterial diameter 
was the distance between the proximal and distal media-adventitia interfaces. 
Images were obtained after 10 minutes of supine rest (baseline) and after 4 
minutes of forearm blood fl ow occlusion (post defl ation) with a pneumatic 
tourniquet set to 50 mmHg above the participant’s systolic blood pressure. 
FMD was calculated as the maximum percentage of change in arterial diameter 
relative to baseline. Effects of preterm birth status on FMD were evaluated 
with ANCOVA and linear regression.
Results: Women were, on average, 37 years old at measurement. Women 
with preterm vs. term births had signifi cantly lower FMDs (7.25 [se 0.69] vs. 
9.04[0.42], p=0.03) after adjustment for race, age, baseline lumen diameter, 
smoking, and waist circumference. Additional adjustment for LDL cholesterol 
attenuated these results (7.54[0.70] vs. 9.13[0.43], p=0.06), suggesting that 
dyslipidemia may explain at least a portion of the relation between a prior PTB 

Friday



Concurrent Session: Epidemiology (Friday, 3/18/2011, 11:00:00 AM - 12:30:00 PM)

266A Reproductive Sciences Vol. 18, No. 4 (Supplement), March 2011 Scientifi c Abstracts

and impaired endothelial function. The relationship between gestational age 
of the prior birth and FMD 8 years after delivery appeared to be linear; each 
additional gestational week of delivery was associated with higher adjusted 
FMDs (beta=0.28 [0.12], p=0.02). Again, additional adjustment for LDL 
cholesterol attenuated this to be marginally signifi cant (p=0.08).
Conclusions: Eight years after delivery, women with a prior preterm birth 
have evidence of impaired endothelial function. Results suggest that adverse 
vascular changes, perhaps associated with dyslipidemia, may link preterm 
birth with later life CVD.

O-071
Preterm Birth Genome Project – Identification of Genetic Variants 
Associated with Spontaneous Preterm Birth. Craig E Pennell,1 Q Wei 
Ang,1 Mario Merialdi,2 Scott Williams,3 Poul Thorsen, Michael Katz,4 Tim 
M Frayling,5 David Olson,6 Stephen J Lye,7 Felipe Vadillo-Ortega,8 PGP 
Consortium, Ramkumar Menon.9 1School of Women’s and Infants’ Health, 
The University of Western Australia; 2Reproductive Health, World Health 
Organisation; 3Human Genetics, Vanderbilt University; 4Research Division, 
March of Dimes; 5Genetics of Complex Traits, University of Exeter; 6Obstetrics 
and Gynaecology, University of Alberta; 7Samuel Lunenfeld Research Institute, 
University of Toronto; 8School of Medicine, Universidad Nacional Autonoma 
de Mexico; 9Epidemiology, Emory University.
Background: While there is clear evidence for a contribution of genetics to 
the risk of preterm birth (PTB), candidate and genome wide analyses have 
failed to identify specifi c variants, likely due to a failure to utilize discrete 
PTB phenotypes.
Aim: To identify maternal genetic variants associated with spontaneous onset 
of PTB with intact membranes between 24 and 34 weeks gestation.
Methods: Maternal DNA from 576 PTB (24-34 weeks) and 598 term controls 
(38-41 weeks) from two Caucasian populations (Australian/Danish) underwent 
genotyping using high-density SNP arrays. Genotypes were imputed for ∼2.4 
million HapMap SNPs. PREBIC optimal phenotype datasets were used to 
identify covariates associated with PTB. The association between each SNP and 
PTB was assessed in each study population using logistic regression (additive 
model). Univariate and multivariate analyses were conducted. Prior to meta-
analysis, SNPs with a minor allele frequency <1% and poorly-imputed SNPs 
were fi ltered. Fixed effects meta-analyses using the inverse-variance method 
were each run in parallel in two different study centres. Principal Component 
Analysis (PCA) was conducted to correct for population stratifi cation.
Results: Data were obtained for ∼2.4 million SNPs. Multiple SNPs within four 
novel genes were identifi ed with p-values between 10-6 and 10-9. These genes 
on chromosome 2, 9 and 22 had multiple SNPs with OR between 0.5 to 0.6 and 
1.6 to 2.1. Consistent effect sizes were seen in both populations that remained 
signifi cant after adjusting for signifi cant covariates.
Conclusion: Through the use of careful PTB phenotyping, we have identifi ed 
for the fi rst time genetic variants that are associated with spontaneous onset 
of PTB (with intact membranes) between 24 and 34 weeks gestation with 
consistent effects in two independent Caucasian cohorts.

O-072
Immunophenotyping of Maternal Peripheral Blood Detects Activated 
Leukocyte Subpopulations Associated with Preterm Labor. Sally Sabra,1,2,3 
Oksana Shynlova,1 Stephen Lye.1,3 1Samuel Lunenfeld Res Institute, Mt Sinai 
Hospital; 2Inst of Medical Sciences, ; 3Dep of Ob/gyn, Univ of Toronto, 
Canada.
Introduction: We provided evidence that in rodents the onset of labor is 
associated with a physiologic infl ammation within the myometrium as a result 
of activation and targeting of peripheral leukocytes to the myometrium. In this 
study we used fl uorescent activated cell sorting (FACS) to immunophenotype 
peripheral blood cells from pregnant women to determine whether a 
subpopulation of activated leukocytes may be detected in association with 
the onset of labor.
Methods: We collected peripheral blood from healthy pregnant women in the 
1st (n=5), 2nd (n=14) and 3rd trimester (n=25). In addition blood was collected 
from women in active term (TL, n=26) and preterm labor (PTL, n=14) and 
compared with matched samples from women at term not in labor (TNIL, 
n=25) and preterm not in labor (PTNIL, n=20). FACS was conducted on the 
blood samples using monoclonal antibodies recognizing fi ve surface markers 
(CD55, CD44, CD11b, CD181 and CD192) that defi ne the activation status 
of the leukocyte subpopulations.
Results: We detected a progressive signifi cant (P<0.05) increase in mean 
fl uorescent intensity (MFI) of CD44 on monocytes (M) and lymphocytes (L) 

across gestation. CD44 MFI was also signifi cantly (P<0.01) increased on L 
of women in PTL compared to PTNIL (2350±290 vs 1530±160). In addition, 
MFI of CD55 was signifi cantly (P<0.02) increased on M and granulocytes 
(G) from women in labour (PTL and TL) compared to those at matched 
gestational age NIL (PTL vs PTNIL, M: 3906±480 vs 2700 ±153; G: 2750±140 
vs 2046±301).
Discussion: In this novel study we identifi ed activated leukocyte subpopulations 
that are specifi cally associated with the onset of labor (term and preterm). CD44 
is a cell surface glycoprotein involved in cell-cell interactions, cell adhesion 
and migration that is predictive of imminent delivery in PTL women. CD55 
(Decay Accelerating Factor) is one of three cell surface regulators that protect 
cells from complement mediated injury. Complement has previously been 
shown to play central role in the pathogenesis of infl ammatory diseases and 
pathophysiology of pregnancy.
Conclusions: The identifi cation of activated subpopulations of immune cells 
in peripheral blood of women during labor raise the possibility that preventing 
the activation of leukocytes may represent a novel therapeutic option for the 
preterm laboring patients.
Funding: MOD (# 21-FY10-204)

O-073
Changes in Guidelines – Migration Patterns in BMI and Gestational 
Weight Gain Adherence and Associations with Growth Affected Neonates. 
Anne Garrison, Tiffany Moore Simas, Xun Liao, Allison Howard, Janet Hardy. 
Ob/Gyn, UMass Med School, Worcester, MA, USA.
Objectives: To investigate women’s migration in: (1) BMI categories and 
(2) adherence to gestational weight gain (GWG) with 1990 to 2009 changes 
in Institute of Medicine (IOM) recommendations. To determine distribution 
of small (SGA) and large for gestational age (LGA) neonates by BMI and 
GWG adherence.
Methods: Study population of 14,128 women defi ned with singleton, live-birth, 
non-anomalous gestations from 4/1/06-9/30/09. Deliveries without information 
on maternal pre-pregnancy weight, height, GWG, neonatal birthweight or 
sex excluded from analyses. Deliveries missing GA or GA <22 or >43 weeks 
excluded from birthweight analyses. BMI groups evaluated were underweight 
(UW), normal weight (NW), overweight (OW) and obese (OB). Subjects further 
categorized as under- (UG), appropriate-(AG) or over-gainers (OG). SGA and 
LGA neonates defi ned as birthweights <10% and ≥90%, respectively.
Results: Final cohort included 11,659 women mean age 28.9(±6.1) years, parity 
1.0(±1.1), delivery GA 38.9(±2.2) weeks and neonate birthweight 3320(±612) 
grams. By 2009 IOM guidelines, 3.9%, 51.4%, 24.5% and 20.3% gravidas 
were UW, NW, OW and OB respectively; and 16.7%, 30.8% and 52.6% were 
UG, AG and OG, respectively. Recommendation changes from 1990 to 2009 
resulted in 16.7% gravidas changing BMI categories and thus requiring a change 
in recommended gain. By 2009 guidelines, the proportion of growth affected 
neonates for UW, NW, OW and OB women was 13.7%, 9.0%, 7.9% and 7.8% 
for SGA and 3.7%, 6.8%, 10.4% and 13.4% for LGA neonates, respectively 
(p<0.001). The proportion of growth affected neonates for UG, AG and OG 
was 13.9%, 9.1% and 5.8% for SGA neonates and 4.5%, 6.1% and 13.1% for 
LGA neonates, respectively (p<0.001). Interaction between BMI and GWG 
was signifi cant for SGA but not LGA. Mutivariate-models revealed signifi cant 
associations of weight parameters with SGA and LGA.
Conclusions: Changes in IOM GWG recommendations alter gravidas’ 
pre-pregnancy BMI category and thus recommended GWG. Counseling 
should refl ect these changes especially as neonatal growth is independently 
affected by both BMI and GWG. Given association of modifi able maternal 
weight parameters on immediate and subsequent future health parameters for 
both mothers and babies, developing public health interventions to promote 
achievement of recommended weight prior to, and of GWG, should be the 
focus of future research efforts.

O-074
Maternal Vitamin D Defi ciency and the Risk of Preterm Birth at <35 
Weeks Gestation. Lisa M Bodnar,1 Hyagriv N Simhan,2 Janet M Catov,2 
Michael F Holick,3 Mark A Klebanoff.4 1Department of Epidemiology, Univ 
Pittsburgh Graduate School of Public Health; 2Department of Ob/gyn, Univ 
Pittsburgh School of Medicine; 3Department of Medicine, Boston Univ School 
of Medicine; 4Center for Perinatal Research, Nationwide Children’s Hospital, 
Columbus, OH.
Objective: Maternal vitamin D defi ciency is widespread, and has been linked 
with numerous adverse maternal and child outcomes. Our objective was to 
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explore the relationship between maternal vitamin D status and the risk of 
preterm birth.
Design: We conducted a case-cohort study using banked samples and data 
from the Collaborative Perinatal Project (1959-1965). From the cohort of 
women with no preexisting conditions, entry to prenatal care at ≤26 weeks, 
and singleton gestations (n=26,451), we randomly selected 10% of women 
(n=2749, 81 of whom delivered preterm) and augmented this group with all 
remaining cases of preterm birth in the cohort (n=632). From each woman, we 
randomly selected one banked serum sample drawn at ≤26 weeks and assayed 
it for 25-hydroxyvitamin D (25(OH)D) using liquid-chromatography-tandem 
mass spectrometry. Preterm birth was defi ned as a livebirth at 26 to <35 
completed weeks’ gestation.
Results: In the cohort, 36% of women had serum 25(OH)D <37.5 nmol/L, while 
only 15% were vitamin D suffi cient (serum 25(OH)D>75 nmol/L). Maternal 
race modifi ed the effect of vitamin D status on risk of preterm birth (p<0.05). 
Among black women, vitamin D defi ciency was more common among women 
subsequently delivering preterm than women delivering at term (p<0.01).
 Black   White   
Serum 25
(OH)D, 
nmol/L

Term n Preterm 
n Adj OR (95% CI) Term n Preterm 

n Adj OR (95% CI)

<37.5 466 288 1.0 (ref) 281 49 1.0 (ref)
37.5-<50 204 88 0.73 (0.54, 0.99) 245 42 0.94 (0.56, 1.57)
50-≤75 204 91 0.73 (0.53, 0.99) 473 84 1.07 (0.69, 1.65)
>75 62 20 0.52 (0.30, 0.91) 239 51 1.39 (0.85, 2.28)
After adjustment for confounders, there was a strong, inverse association 
between maternal vitamin D status and risk of preterm birth <35 weeks (table). 
Among white women, there was no signifi cant association with preterm birth 
before or after adjustment.
Conclusions: Poor vitamin D status may be a risk factor for preterm birth 
at <35 weeks among black women. If these results are confi rmed by others, 
they suggest that vitamin D may contribute to the black-white disparity in 
preterm birth.

O-075
Obstetric Risk Factors and Functional Severity in the European Cerebral 
Palsy Study. Ali S Khashan,1 Louise Gibson,2 Louise C Kenny,1 Philip N 
Baker,2 Clare Tydeman,4 Martin Bax.4 1Anu Research Centre, University 
College Cork, Cork, Ireland; 2Department of Paediatrics and Child Health, 
University College Cork, Cork, Ireland; 3Faculty of Medicine, University of 
Alberta, Edmonton, Canada; 4Department of Paediatrics, Imperial College 
London, London, United Kingdom.
Background: Low birthweight (BW) and prematurity are associated with 
increased risk of cerebral palsy (CP). We examined the effect of BW and 
gestation on the functional severity of CP.
Methods: We used data from the European CP Study1 which was conducted 
in 8 European study centers. We compared the risk of severe CP with mild 
and moderate CP in relation to BW and gestational age. Log-linear binomial 
regression was used for the data analysis.
Results: The study cohort consisted of 363 children with CP who had data 
on functional severity, gestation at delivery and BW. There were 134(37%) 
children with mild CP, 115(32%) with moderate CP and 114(31%) with severe 
CP. Preterm babies born before 28 weeks were at signifi cantly lower risk of 
severe CP compared to those born at 37 weeks or later. Large for gestational 
age (LGA) babies had higher risk of severe CP compared to appropriate for 
gestational age (AGA) babies. There was no increase in risk of severe CP 
in children who were small for gestational age (SGA), compared with AGA 
babies (see Table).
Relative risk of severity of CP in relation to obstetric risk factors
Variable Severe vs Mild, RR(95% CI) Severe vs Other, RR (95% 

CI)
LGA 1.6(1.3,2.1) 1.5(1.1,2.1)
SGA 0.9(0.7,1.4) 1.1(0.8,1.6)
Gestational Age   
<28 weeks 0.5(0.3,0.9) 0.5(0.3,0.9)
28-31 weeks 0.9(0.6,1.3) 0.7(0.5,1.1)
32-36 weeks 0.9(0.6,1.3) 0.8(0.5,1.2)
Models were adjusted for social class, infant sex, family history of disability, family 
history of illness, family history of CP, maternal smoking and maternal alcohol intake; 
Other=mild+moderate

Interpretation: The aetiology of CP is complex and often unknown. Preterm 
and low BW babies are at increased risk of CP. However, these fi ndings suggest 
that SGA babies who develop CP are not at increased risk of severe CP, and 
that extremely preterm infants have a reduced risk of severe CP. This may 

refl ect optimal antenatal and intrapartum management in this ‘at risk’ group. 
Conversely, LGA babies had increased risk of severe CP suggesting a different 
aetiology such as traumatic delivery.
References:
1- Bax et al., JAMA. 2006; 296:1602-08.

O-076
Vaginal Bleeding during the First-Trimester Independently Associated 
with Preterm Birth Risk. Digna R Velez Edwards,1 Donna D Baird,2 Reem 
Hasan,3 David A Savitz,4 Katherine E Hartmann.1 1Department of Obstetrics 
and Gynecology, Vanderbilt Epidemiology Center, Institute of Medicine and 
Public Health, Vanderbilt University, Nashville, TN; 2Epidemiology Branch, 
National Institute of Environmental Health Sciences, National Institutes of 
Health, Research Triangle Park, NC; 3Department of Epidemiology, University 
of North Carolina Gillings School of Global Public Health, Chapel Hill, NC; 
4Department of Community Health and Obstetrics and Gynecology, Brown 
University, Providence, RI.
First-trimester vaginal bleeding occurs in one of four pregnancies. Preterm birth 
risk associated with history of fi rst-trimester bleeding has not been examined 
extensively, despite being hypothesized to be a marker for decidual hemorrhage 
and retroplacental and retrochorionic hematomas. This study estimates the 
strength of association between fi rst-trimester bleeding and preterm birth risk 
(<37 weeks). Women were enrolled in Right from the Start, a prospective 
pregnancy cohort. Details about bleeding episodes were documented at a 
fi rst-trimester telephone interview and included timing, heaviness, duration, 
color, and associated pain. Logistic regression models were used to examine 
associations between bleeding and preterm birth. Models were adjusted for 
candidate covariates (maternal age, multiple gestation, preterm birth history, 
spontaneous abortion history, induced abortion history, fi broids present, and 
pregnancy smoking status). Only multiple gestations remained in the model 
as a covariate. There were 3,981 pregnancies that included 345 preterm and 
3,636 term births. Bleeding was reported by 987 (25%) participants that 
included 1,991 bleeding episodes. Bleeding was associated with preterm 
birth (ORunadjusted=1.46, 95% CI[1.14-1.86]; ORadjusted=1.39, 95% CI[1.09-
1.79]). Race stratifi ed analyses indicated a similar risk in African-Americans 
(ORunadjusted=1.46, 95% CI [0.94-2.26]) and Caucasians (ORunadjusted=1.47, 95% 
CI[1.06-2.03]). Risk of preterm birth was reduced after removing subjects 
with a long duration of bleeding (≥3 days) (ORunadjusted=1.27, 95% CI[0.94-
1.71]). These data indicate that bleeding associated with preterm birth was 
not confounded by common risk factors for vaginal bleeding or preterm birth 
and that those with a shorter bleeding duration were at less risk of preterm 
birth compared to those who bled longer. These data may suggest a distinct 
etiologic pathway for preterm birth and warrant further investigation of the 
biologic mechanisms.

O-077
Advanced Maternal Age and Adverse Pregnancy Outcome. Louise C 
Kenny,1 Tine Lavender,2 Tracy Mills,2 Roseanne McNamee,3 Ali S Khashan.1 
1Anu Research Centre, University College Cork, Cork, Ireland; 2Maternal 
and Fetal Health Research Centre, University of Manchester, Manchester, 
United Kingdom; 3Biostatistics Group, University of Manchester, Manchester, 
United Kingdom.
Background: During the last two decades, the number of live births to mothers 
aged 40 and over in the UK has nearly trebled. This trend is concerning as 
later maternity has been linked with a range of adverse perinatal outcomes 
including stillbirth, low birthweight and preterm birth1. However, many studies 
are confl icting and fail to account for the potential confounding effects of parity 
and socioeconomic status.
Methods: We examined the effect of later maternity in the North Western 
Perinatal Survey2. The cohort consisted of all births in the North Western Region 
of England between 2004 and 2007. We compared pregnancy outcomes in 
women aged 35-39 and women aged 40+ with women aged 25-29 using logistic 
regression analysis. Models were adjusted for infant sex, parity, ethnicity, social 
deprivation and body mass index.
Results: The study cohort consisted of 215,265 births. There were 
52181(24.4%) mothers aged 20-29, 27182(12.7%) aged 35-39 and 5550 (2.6%) 
aged 40+ at delivery. There were 1107 (0.5%) stillbirths, 11847(5.5%) preterm 
and 3300 very preterm birth (1.5%). Older mothers had lower levels of social 
deprivation. Mothers aged 35-39 and 40+ at delivery were at increased risk 
of having stillborn, preterm and very preterm babies (see Table). There was 
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no evidence to support an association between advanced maternal age and 
low birthweight or neonatal death. We did, however, fi nd an association with 
advanced maternal age and the risk of macrosomia.
Odds Ratio of adverse pregnancy outcome in relation to advanced maternal age
Age group preterm birth, OR 

(95% CI)
very preterm birth, OR 
(95% CI)

stillbirth, OR 
(95% CI)

macrosomia, OR 
(95% CI)

35-39 years 1.3(1.2,1.4) 1.2(1.1,1.4) 1.3(1.1,1.6) 1.4(1.3,1.6)
40+ years 1.4(1.2,1.6) 1.5(1.2,1.8) 1.9(1.3,2.6) 1.5(1.3,1.9)
Conclusions: In this population, later maternity is associated with an 
increased risk of prematurity and stillbirth but not low birthweight. This risk is 
independent of parity and remains after ajusting for the ameliorating effects of 
higher socioeconomic status. The risk of macrosomia may refl ect an increased 
incidence of pre-pregnancy diseases such as diabetes in this age group.
References:
1. Delbaere et al., Eur J Obs Gynec Rep Biol 2007, 135: 141-146
2. Khashan et al. BMC Pregnancy and Childbirth 2010, 10:36

O-078
Basal Salivary Stress Biomarkers, Lifestyle and Pregnancy Loss. Rebecca 
J Chason,1 Zhen Chen,2 Germaine M Buck Louis,2 James H Segars,1 Cecilia 
Pyper.3 1Program in Reproductive and Adult Endocrinology, Eunice Kennedy 
Shriver National Institute of Child Health and Human Development, National 
Institutes of Health, Bethesda, MD, USA; 2Division of Epidemiology, Statistics, 
and Prevention Research, Eunice Kennedy Shriver National Institute of Child 
Health and Human Development, National Institutes of Health, Rockville, MD, 
USA; 3National Perinatal Epidemiology Unit, University of Oxford, Oxford, 
United Kingdom.
Objective
To investigate the association between stress as measured by salivary stress 
biomarkers and pregnancy loss.
Design
Prospective cohort design.
Methods
274 women ages 18 to 40 years who were attempting to become pregnant were 
prospectively followed for up to six cycles or until pregnant as part of the Oxford 
Conception Study. Women completed daily diaries about sexual intercourse, 
menstruation and lifestyle. Women collected basal salivary samples on day 6 
of the cycle for quantifi cation of cortisol (mug/dL) and alpha-amylase (U/mL) 
as biomarkers of stress activation via the HPA or SAM pathways. Women used 
home pregnancy test kits to identify hCG pregnancies and were queried about 
pregnancy outcome. Logistic regression was utilized to estimate the effect of 
stress biomarkers and potential confounders in relation to the probability of 
pregnancy loss at any gestational age.
Results
Sixty-four (n=175) percent of women conceived during the study period, of 
which 48 (27%) resulted in losses and 127 (73%) in live births. However, 
neither cortisol (OR=0.825; p=0.86) nor alpha amylase (OR=0.982; p=0.56) 
concentrations were associated with the probability of pregnancy loss even 
after adjusting for maternal and paternal age, number of prior pregnancy 
losses, intercourse frequency, and tobacco and alcohol consumption per cycle. 
However, caffeine intake was associated with an increased probability of 
pregnancy loss in both unadjusted (OR=1.01; p=0.038) and adjusted (OR=1.01; 
p=0.027) models.
Discussion
Salivary stress biomarkers were not associated with a higher probability of 
pregnancy loss in this prospective cohort even when adjusting for other relevant 
covariates. However, women with each additional daily caffeinated beverage 
while attempting to become pregnant are 1% more likely to have pregnancy 
loss. These fi ndings need to be interpreted in the context of a possible competing 
risk, or a lower probability of conception among women in the highest quartile 
of alpha amylase as previously reported for this cohort.

O-079
Embryonic Staging, Biometry and Volumetry Using Virtual Reality. 
Melek Rousian,1 Anton HJ Koning,2 Peter J van der Spek,2 Niek Exalto,1 
Eric AP Steegers.1 1Obstetrics and Gynaecology, Division of Obstetrics and 
Prenatal Medicine, Erasmus MC, University Medical Center, Rotterdam, 
Netherlands; 2Bioinformatics, Erasmus MC, University Medical Center, 
Rotterdam, Netherlands.
Introduction
The aim of this study is to stage human embryos using the internal and external 
characteristics of the Carnegie staging system in an in-vivo setting. We also 

analyzed the relation of the stages with gestational age (GA), crown-rump 
length (CRL), embryonic volume and brain ventricle volume.
Methods
In a prospective cohort study we performed weekly three-dimensional (3D) 
ultrasound examinations in 112 healthy pregnant women between 6+0 and 10+1 
weeks GA. This resulted in a total of 405 3D ultrasound datasets. These datasets 
were visualized in an I-Space virtual reality (VR) system using the V-Scope 
software. V-Scope is used to create a ‘hologram’ of the ultrasound image and 
allows depth perception and interaction with the rendered objects in an intuitive 
manner. The embryo’s were staged using the internal (especially the brain) and 
the external characteristics using the Carnegie criteria. The CRL measurements 
were performed with a tracing-tool and the volume measurements were 
performed with a semi-automated segmentation algorithm in the I-Space. The 
outcomes were analyzed using repeated measurements ANOVA.
Results
The embryos could be staged in 74% (n=299) of the cases. We were able to 
stage as early as Carnegie stage 12. Especially the limb development, the 
curving of the embryo and the brain development were used in this in-vivo 
staging process. The CRL was measurable in 91% (n=368) of the datasets, 
ranging from 2.5 to 41.1 mm. The embryonic volume in 74% (n=301) of the 
datasets, ranging from 2.0 to 506.0 mm³. The brain ventricle volume could be 
measured in 37% (n=149) of the datasets starting from 7+0 weeks GA, ranging 
from 10.4 to 213.7 mm³. Scatterplots of stages versus GA, CRL, embryonic 
volume and versus brain ventricle volume show that log-transformations of 
both axes result in approximate linear relationships (p<0.001).
Conclusions
This study shows for the fi rst time that embryos can be staged in-vivo, purely 
based on the internal and external morphologic characteristics, using VR. This 
staging and the correlation with other growth parameters can be used in the 
differentiation between normal and abnormal early development.

O-080
SIRT1 Antagonist Increases Nephrogenesis: A Possible Therapeutic 
Intervention for Fetal Growth Restriction. Thomas R Magee,1 Sanaz A 
Tafti,1 Cynthia C Nast,2 Pei-Fang Tsai,1 Kevin E Amaya,1 Mina Desai,1 Michael 
G Ross.1 1Obstetrics and Gynecology, LABioMed at Harbor-UCLA Medical 
Center, Torrance, CA, USA; 2Pathology, Cedars-Sinai Medical Center, Los 
Angeles, CA, USA.
Objective: Human or animal intrauterine growth restriction results in reduced 
nephron number, adult hypertension, and possible renal disease. Maternal 
undernutrition (MUN) reduces rat glomerular number associated with a 
dysregulation of embryonic nephrogenic genes (E16 and E20). However, there 
is little understanding of the canonical pathway which initiates the signaling 
dysfunction. To investigate the initial MUN nutrient signaling which alters 
nephrogenesis, we examined the expression of SIRT1 nutrient sensing pathway. 
To further confi rm the role of SIRT1on kidney growth and development, we 
examined SIRT agonist (resveratrol) and antagonist (sirtinol) effects in renal 
explants.
Study Design: Pregnant rat dams were fed either ad libitum diet (control) 
or were 50% food restricted (MUN) from E10. At E20, male offspring fetal 
kidneys (n=6 dams for MUN and control) were examined for mRNA, protein 
expression (Western blot), and immunohistochemistry. Renal explants were 
performed as follows: At E16, control rat kidneys (n=3) were incubated in 
DMEM/F12K medium + 10% serum on transwell inserts for 3 days, with 
or without the SIRT1 agonist resveratrol (40 uM) or antagonist sirtinol (100 
uM). Kidneys were fi xed and stained with fl uorescein-labeled dolicus bifl uoros 
agglutin and terminal buds quantitated by confocal microscopy.
Results: SIRT1 mRNA (1.6 fold) and protein expression (1.7 fold) were 
signifi cantly increased in MUN kidneys as compared to controls at E20. 
Immunohistochemistry detected SIRT1 expression in both MUN and control 
kidneys, primarily in undifferentiated mesenchyme but also in tubules, ducts, 
and developing glomeruli. The SIRT agonist resveratrol reduced renal explant 
bud tip number by 17%, while the SIRT antagonist sirtinol increased bud tip 
number by 9%.
Conclusions: Up-regulation of the nutrient sensor SIRT1 during early 
nephrogenesis may initiate a signaling cascade which impairs nephrogenesis. 
SIRT antagonists offer a potential therapeutic approach to optimize renal 
development in growth restricted fetuses.
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O-081
Multiple Fetal Organs Contribute to the Normal Midtrimester Amniotic 
Fluid Transcriptome. Lisa Hui,1 Kirby L Johnson,1 Donna K Slonim,2 Diana 
W Bianchi.1 1Mother Infant Research Institute, Tufts Medical Center, Boston, 
MA, USA; 2Department of Computer Science, Tufts University, Medford, MA, 
USA.
Background: Highly signifi cant global gene expression differences exist 
between euploid and aneuploid fetuses using cell-free fetal (cff) RNA from 
uncultured amniotic fl uid (AF) supernatant (Slonim et al.  PNAS 2009). 
However, the tissue source(s) of the cff RNA are unknown.
Aim: To understand the contents of the AF transcriptome and to determine if 
there are organ-specifi c genes within it.
Methods: This was an in silico investigation using publicly-available 
transcriptomic information produced by our group from 12 midtrimester AF 
samples (GEO accession no. GSE16176). Four hundred and ninety fi ve well-
annotated genes were present in 12/12 samples with a detection p value < 0.04. 
To date we have examined the tissue expression patterns of 306 of these genes 
using open access databases such as EntrezGene, UniProt and BioGPS. Tissue-
specifi c genes that mapped to a single organ on the GNF Gene Expression Atlas 
with an expression value > 30 MoM and no unrelated tissue expression > 10 
MoM were deemed highly organ-specifi c. Those genes that had no expression 
value > 30 MoM for a unique tissue were defi ned as non organ-specifi c.
Results: Highly organ-specifi c transcripts associated with skin, lung, liver, 
pancreas and the central nervous system were consistently detectable in 
AF. The skin-specifi c genes, SPRR1B and SPRR2B, are associated with the 
development of the cornifi ed cell envelope. The surfactant protein genes 
SFTPB and SFTPC are associated with fetal lung development. The liver-
specifi c gene for coagulation factor VII, central nervous system genes NAV2 
and PKP4, and the pancreatic-specifi c trypsin gene PRSS1 were other highly 
organ-specifi c components of the core transcriptome. However, the majority of 
the AF transcriptome consisted of non organ-specifi c genes involved in protein 
synthesis and cellular assembly/ organization.
Conclusions: The normal AF transcriptome appears to be derived from 
multiple fetal organs, including some that are not in direct physical contact 
with AF. The AF transcriptome is a valuable source of information regarding 
human development that can be used to understand pathophysiology in living 
fetuses.

O-082
Effect of Anti-Oxidant Treatment on Fetal Growth and Uterine Artery 
Function in a Mouse Model of Intrauterine Growth Restriction. Joanna L 
Stanley,1,2 Irene J Andersson,1 Linn Moore,1 Colin P Sibley,2 Sandra T Davidge,1 
Philip N Baker.1,2 1Obstetrics/Gynecology and Physiology, University of 
Alberta, Edmonton, AB, Canada; 2Maternal and Fetal Health Research Group, 
University of Manchester, Manchester, United Kingdom.
Background The potent vasodilator nitric oxide, produced by endothelial 
nitric oxide synthase, plays a crucial role in facilitating adequate uterine and 
fetoplacental perfusion. Mice which lack this enzyme (eNOS-/-) deliver growth 
restricted fetuses and are used here as a model of intrauterine growth restriction 
(IUGR). IUGR is associated with reduced uteroplacental blood fl ow and 
increased oxidative stress. We hypothesize that treatment with an antioxidant, 
Tempol, during IUGR pregnancy will ameliorate oxidative stress, improve 
uteroplacental blood fl ow and rescue fetal growth.
Methods Pregnant eNOS-/- and C57Bl6/J mice received Tempol (1 mmol/l in 
drinking water, gestational day 12.5-18.5), or normal tap water. Uterine artery 
blood fl ow velocity was assessed using ultrasound biomicroscopy at day 17.5. 
At day 18.5 fetal body weight and crown/rump length were measured. Uterine 
arteries were mounted onto a wire myograph and endothelium-dependent 
relaxation assessed using methacholine (0.1nM-10µM). Superoxide production 
was assessed in uterine artery sections using dihydroethidium.
Results Body weight (0.92 ± 0.01 vs 1.04± 0.02g) and crown/rump length 
(28.6 ± 0.3 vs 29.7 ± 0.3mm) were signifi cantly reduced in pups from eNOS-

/- mice compared with C57Bl6/J (p<0.01). Crown/rump length was increased 
in eNOS-/- pups following treatment with Tempol (28.6 ± 0.3 vs 30.1 ± 0.2mm; 
p<0.01). There was no difference in uterine artery blood fl ow velocity between 
eNOS-/- and C57Bl6/J mice, and no effect of Tempol treatment. Endothelium 
dependent relaxation was signifi cantly impaired in uterine arteries of eNOS-/- 
compared with C57Bl6/J mice (32 ± 3 vs 96 ± 14% relaxation; p<0.01), which 
was not affected by Tempol treatment (p=0.65). There was no effect of genotype 
or Tempol on uterine artery superoxide production (p=0.43).
Conclusions: Tempol increased pup growth in eNOS-/- mice, but had no effect 
on uterine artery endothelium-dependent relaxation or oxidative stress. The 
increase in crown/rump pup length with Tempol was not mediated by changes 

in uterine artery blood fl ow or function and it is possible that the antioxidant 
improves fetal skeletal growth in eNOS-/- mice through effects on placental 
nutrient transport.

O-083
Early but Not Late Prenatal Stress Causes Asymmetrical Intrauterine 
Growth Restriction in Fetal Sheep. V Frauendorf,1 F Rakers,1 S Rupprecht,1 
H Schubert,2 R Schiffner,1 M Schwab.1 1Dept.of Neurology, Friedrich Schiller 
University; 2Inst. of Lab Animal Sciences, Friedrich Schiller University, Jena, 
Germany.
Objective: Prenatal glucocorticoids (GC) administered during late gestation 
to enhance fetal lung maturation in fetuses threaten premature labour induce 
asymmetric intrauterine growth restriction in fetal sheep1. It’s unknown if 
prenatal stress has similar effects. In this study, we examined if prenatal stress 
during the 1st and 2nd trimester or during the 3rd trimester reduces fetal body 
and organ weight.
Methods: 21 pregnant ewes underwent isolation stress twice weekly for 3h 
between 30 and 100 dGA (early stress) or 100 and 121 dGA (days gestational 
age, term 150 days, late stress). The stress resulted in a reproducible acute 
maternal cortisol increase. Eight non-stressed pregnant ewes were used as 
controls. Fetal body and organ weights were determined at 112±1 dGA (early 
stress) and 131±1 dGA (early & late stress).
Results: Early stress reduced the fetal body weight below the 10th percentile 
at 112 and 131 dGA (p<0.05, Fig. 1). Similarly, heart and liver weights were 
reduced (p<0.05). Renal weight was reduced at 131 dGA only (p<0.05). Adrenal 
and brain weight was not affected. The brain liver ratio was higher at 112 dGA 
(in tendency) and 131 dGA (p<0.05, Fig. 1). Thus, early stressed fetuses met 
the asymmetrical intrauterine growth reduction criteria. In contrast, late stress 
had no effects on body and organ weights.
Conclusions: Maternal stress during the 1st and 2nd trimester, but not during the 
3rd trimester, decreases fetal body weight and causes asymmetrical intrauterine 
growth reduction in fetal sheep. The effects of early stress on weight gain 
compared to the absent effects of late stress are rather due to the timing of 
stress exposure than due to the longer exposition time.

Fig. 1 Effects of maternal stress between 30 and 100 dGA on fetal body weight 
and brain liver ratio at 112±1 dGA and 131±1 dGA. Mean ± SEM; * p <0.05; 
**p <0.01 compared to controls; $$ p<0.01 compared to 112 dGA
1. JP Newnham et al., J Matern Fetal Med, 8:81-87, 1999.

O-084
Maternal Delivery of Ad.VEGF GeneTherapy Increases Fetal Growth 
Velocity in an Ovine Paradigm of Fetal Growth Restriction David J Carr,1,2 
Raymond P Aitken,1 John S Milne,1 Donald M Peebles,2 John F Martin,3 Ian C 
Zachary,3 Jacqueline M Wallace,1 Anna L David.2 1Rowett Institute of Nutrition 
and Health, University of Aberdeen, Bucksburn, Aberdeen; 2Prenatal Cell and 
Gene Therapy Group, UCL Institute for Women’s Health, University College 
London, London; 3Department of Cardiovascular Medicine, University College 
London, London.
Introduction: Adenovirus (Ad) mediated over-expression of vascular 
endothelial growth factor (VEGF) in the uterine arteries increases uterine 
blood fl ow in normal sheep pregnancy. Herein Ad.VEGF was investigated as 
a treatment for fetal growth restriction (FGR) in the overnourished adolescent 
paradigm, a sheep model of FGR.
Method: Embryos were harvested from superovulated adult donor ewes and 
synchronously transferred into the uteri of adolescent recipients, resulting in 
33 viable singleton pregnancies of known gestational age (GA). Ewes were 
overnourished to produce placental and fetal growth restriction. At 88±0.7d 
GA ewes were randomised to receive Ad.VEGF (1x1012 particles, n=17) or 
saline (n=16) injected into each uterine artery at laparotomy. Fetal growth and 
wellbeing were assessed blind by weekly ultrasound (single operator).
Results:  The change with respect to baseline (∆) in fetal abdominal 
circumference (AC) and renal volume (RV), a surrogate marker of ovine fetal 
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weight, was greater in Ad.VEGF compared to saline groups at 109±0.1d GA, 
21±0.8d post-injection (∆AC: 75.8±2.2mm vs. 65.2±2.8mm, p=0.005; ∆RV: 
3.83±0.19cm3 vs. 3.10±0.14cm3, p=0.005) and at 116±0.1d GA, 28±0.7d post-
injection (∆AC: 93.1±2.6mm vs. 81.0±2.9mm, p=0.004; ∆RV: 5.07±0.22 cm3 
vs. 4.33±0.26cm3, p=0.035). There were no signifi cant differences in umbilical 
artery Doppler, placental or amniotic fl uid indices.
Following spontaneous delivery near term (145d) there was a trend towards 
increased gestation length (141.5±0.43d vs. 139.9±0.76d, p=0.072) and 
higher birthweight (mean difference 681g, 95% CI –90g to +1452g, p=0.081) 
in Ad.VEGF treated lambs. This difference remained after correction for 
gestation length (p=0.089). There was a trend towards increased fetal to 
placental weight ratio (p=0.074) suggesting enhanced placental effi ciency. 
There were no signifi cant differences in the level of neonatal care required to 
ensure lamb survival.
Conclusion:  Prenatal gene therapy increases fetal growth velocity in a sheep 
model of FGR.

O-085
Rapid Uteroplacental Blood Flow in a Mouse Model of Intrauterine 
Growth Restriction. Jessica Hebert,1 Antonio Frias,2 Jonathan Lindner,3 Terry 
K Morgan.1 1Pathology, OHSU; 2Ob/Gyn, OHSU; 3Cardiovascular Medicine, 
OHSU, Portland, OR.
Background: Intrauterine growth restriction (IUGR) is associated with placental 
pathology, which may be an underlying root cause of this common pregnancy 
complication. In addition, Doppler ultrasound of the fetal umbilical artery often 
reveals absent end-diastolic fl ow, which is a clinical sign of increased vascular 
resistance and uteroplacental insuffi ciency. These observations suggest that 
abnormal uteroplacental blood fl ow may play a signifi cant role in IUGR.
Methods: We measured uteroplacental blood fl ow on day 15 of pregnancy in 
C57BL/6 control mice (n=6) and transgenic mice (n=4) that have three copies 
of the murine angiotensinogen gene. This transgenic construct was selected 
because it simulates a common human promoter variant associated with 
IUGR and we have recently shown these mice (backcrossed into C57BL/6 
for more than 10 generations) have IUGR pups with absent end-diastolic fl ow 
and placentas that over-express heat shock proteins and sfl t-1 compared with 
controls. Blood fl ow volume and fl ux rates were measured in vivo in at least 
three placentas per litter using microbubble-enhanced ultrasound imaging. 
Virgin and maternal blood pressures were also measured by radio-telemetry. 
Differences between genotypes were compared by ANOVA with Bonferroni/
Dunn post-hoc testing.
Results: Placental blood fl ow fl ux rates were signifi cantly different between 
genotypes at day 15 of pregnancy (p<0.001). Controls reproducibly had a 
distinct spiral artery and showed a delay fi lling the placental labyrinth compared 
with the uterine wall. In contrast, transgenic mothers had no distinct spiral artery 
by ultrasound and showed no delay fi lling of the labyrinth. Control animals 
had a virgin mean arterial blood pressure of 98 +/- 2mmHg, which dropped to 
83 +/- 5mmHg by day two of pregnancy. Transgenic mice had a virgin blood 
pressure of 103+/- 5mmHg and did not show the normal pregnancy-induced 
hypotension. Instead, they developed signifi cantly elevated blood pressure 
(110 +/- 2mmHg) compared with controls (p<0.0001).
Conclusion: Our novel approach to real-time in vivo measurements of 
uteroplacental blood fl ow show a faster fl ux rate through the placenta in this 
transgenic mouse model of IUGR and pregnancy-induced hypertension. Our 
preliminary multivariate analysis suggests increased maternal blood pressure 
alone cannot account for this faster rate of uteroplacental blood fl ow.

O-086
Mechanisms Modulating Reduced Sensitivity to Angiotensin II (ANG II) 
in the Uteroplacental Vascular Bed (UPVB) of Pregnant Women. Charles R 
Rosenfeld, Kevin DeSpain, Xiao-tie Liu. Pediatrics, UT Southwestern Medical 
Center at Dallas, Dallas, TX, USA.
Background: The UPVB in pregnant (P) women and sheep is uniquely less 
responsive to the constricting effects of infused ANG II than the systemic 
vasculature (JCI 68:468, 1981; Am J Obstet Gynecol 162:1193,1990). In 
contrast, the UPVB in P sheep is more sensitive to infused α-agonists than ANG 
II (Am J Obstet Gynecol 155:897, 1986). The mechanisms responsible for these 
differences have been studied in detail in sheep; but a paucity of information 
exists in women. Objective: To examine and compare vascular smooth muscle 
(VSM) function and ANG II receptor expression in uterine arteries (UA) from 
nonpregnant (NP) and P women. Methods: UA collected from NP (n=23) 
and P (n=12) women undergoing hysterectomy for medical indications were 
used to assess VSM function in endothelium-denuded 2-3mm rings exposed 

to cumulative doses of KCl (10-120mM), norepinephrine (NE, 10-8-10-4.5M) 
and phenylephrine (PE, 10-8-10-4.5M) or single doses of ANG II (10-8-10-5M) to 
prevent tachyphylaxis. Responses are expressed as stresses (Newtons/m2) in 
order to compare drugs and NP- and P-UA. Samples also were frozen in liquid 
N2 and stored at -80°C for immunoblots to asess ANG II receptor subtype (AT1R 
and AT2R) protein. Data were analyzed by ANOVA and t-test. Results: KCl, 
NE and PE dose-dependently increased stresses in P- and NP-UA (P<0.001), 
while ANG II did in term P-UA (P=0.02). P-UA were more responsive than 
NP-UA for all agonists (P<0.001). Notably, P-UA responses to NE and PE 
were much greater than ANG II responses at comparable doses (P<0.001). 
ATR subtype expression (n=4/group) was similar in secretory vs. proliferative 
NP-UA VSM, preterm <37wks vs. term ≥37wks P-UA, and NP-UA vs. term 
P-UA, P>0.1. To examine the role of AT1R and AT2R in ANG II-mediated 
responses, rings were preincubated with either losartan (AT1R inhibitor, 10-5M) 
or PD123319 (AT2R inhibitor, 10-7-10-5M) and exposed to ANG II (10-8-10-5M). 
Losartan abolished ANG II-mediated contractions; PD123319 had no effect 
at the doses studied (preliminary results). Conclusions: ANG II is a potent 
vasoconstrictor in peripheral arteries, but has attenuated effects in the human 
UPVB compared to α-agonists, mimicking observations in P sheep. This may 
refl ect, in part, to predominance of AT2R expression in human UA since they 
do not mediate vasoconstriction. Thus, ANG II may be a preferable pressor 
agent in hypotensive P women. NIH Grant RO1 HD008783-34.

O-087
Periconceptional Changes in Thyroid Function. Ursula Balthazar, Anne 
Z Steiner. Reproductive Endocrinology and Infertility, University of North 
Carolina at Chapel Hill, Chapel Hill, NC, USA.
Context: Limitations in our current knowledge of normative physiologic 
changes in the thyroid during the periconception window narrow our ability 
to establish an optimal approach to screening and diagnosis of thyroid disease 
in pregnant women.
Objective: The objective of our study was to characterize the changes in 
thyroid function during the transition from the pre-pregnant to pregnant state 
in normal fertile women.
Methods: Women (N=60) ages 30-42 years without a history of thyroid 
disease, who were planning pregnancy, were observed prospectively before 
and during early pregnancy. Thyroid function including thyroid-stimulating 
hormone (TSH) and free thyroxine (FT4) was measured before conception 
and between 6 and 9 weeks gestation. Pre-pregnancy samples were analyzed 
for thyroperoxidase (TPO) and thyroglobulin (TG) antibodies. Only women 
with viable pregnancies were included in the analysis. Median pre-pregnancy 
and pregnancy levels and longitudinal curves (generalized estimating equation 
(GEE) models) were used to analyze changes in thyroid function during the 
periconception window in women with and without antibodies.
Results: Median pre-pregnancy TSH values were signifi cantly higher than early 
pregnancy TSH [2.0 (interquartile range (IQR) 1.3-2.45) vs. 1.7 mIU/L (IQR 
0.9-2.3), p<0.001], but FT4 values did not differ [1.22 (IQR 1.15-1.26) vs. 1.26 
ng/dL (IQR 1.13-1.33), p=0.53]. TSH declined as gestational age increased 
(Pgestational age<0.01). Antibody positive women (N=16, 26%) had a higher pre-
pregnancy median TSH compared to antibody negative women [2.25 (IQR 
1.95-3.05) vs. 1.65 mIU/L (IQR 1.28-2.22), p<0.01]. The longitudinal curve 
for TSH in women without antibodies was signifi cantly lower than those with 
antibodies (Pantibody presence<0.001). However, the pattern of periconceptional 
decline of TSH did not signifi cantly differ between antibody positive and 
antibody negative women (Pantibody x gestational age=0.96).
Conclusions: Maternal thyroid function is already altered by 9 weeks gestation. 
Physiologic changes during the transition from pre-pregnancy to early pregnancy 
are affected by the presence of thyroid antibodies. These periconception changes 
in thyroid function should be considered when constructing guidelines regarding 
screening and treatment of thyroid disease in pregnancy.

O-088
Role of ER-α vs. ER-β in Estradiol-17β & CYP450- & COMT-Derived 
Metabolites-Stimulated COX-1- & PGI2 Synthase-Mediated PGI2 
Production in Uterine Artery Endothelial Cells. Sheikh O Jobe, Jayanth 
Ramadoss, Jing Zheng, Ronald R Magness. Ob/Gyn, UW-Madison, Madison, 
WI, USA.
Introduction: Dramatic rises in uterine blood fl ow in pregnancy are associated 
with increases in de novo uterine vascular prostacyclin (PGI2) secretion & 
expression of uterine artery endothelial arachidonic acid metabolism system 
enzymes (cPLA2, COX-1, & PGI2 synthase). Estradiol-17β (E2β) induces 
uterine vasorelaxation along with release of endothelium-derived PGI2. 
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However, little is known about the role of biologically active metabolites of E2β 
or the role of different estrogen receptors (ER-α & ER-β) on the PGI2 system. 
Objective: We investigated (1) if E2β & its metabolites 2- & 4-hydroxyestradiol 
(2-OHE2 & 4-OHE2), 2- & 4-methoxestradiol (2-ME2 & 4ME2) enhance 
PGI2 production by pregnant uterine artery endothelial cells (P-UAECs) more 
than nonpregnant (NP)-UAECs, (2) to analyze the enzymes involved & (3) to 
evaluate the roles of ER-α & ER-β. Methods: P-UAECs & NP-UAECs were 
treated with vehicle (Ctrl) or 0.1, 1, 10 or 100nM of E2β, 2-OHE2, 4-OHE2, 
2-ME2, 4-ME2 or A23187 for 0, 4, 8, 12 or 24 hours. Receptors were blocked 
as follows: (1µM, 1hr; ER-α/β, ICI 182 780; ER-α, MPP; ER-β, PHTPP). 
COX-1 & PGI2 synthase blockade was performed using SC-560 & U-51605 
(1µM, 1hr). PGI2 levels were obtained by measuring 6-keto-PGF1α using 
ELISA. cPLA2, COX-1 & PGI2 synthase expression was analyzed by Westerns. 
Results: In P-UAECs, E2β, 2-OHE2, 4-OHE2, 2-ME2, 4-ME2 & A23187 
dose & time-dependently increased (∼200-600%; dose X time; P< 0.001) 
PGI2 levels compared to Ctrl. Although NP-UAECs exhibited a dose X time 
interaction, increases in PGI2 were of a lower magnitude (∼120-200%; P< 
0.001). E2β-induced increases in PGI2 was abrogated (P< 0.001) by ICI 182 
780, MPP, SC-560 & U-51605, but not by PHTPP. However, PGI2 synthesis 
by 2-OHE2, 4-OHE2, 2-ME2 & 4-ME2 was unaltered by ICI 182 780, MPP 
or PHTPP, but abolished by SC-560 & U-51605 (P< 0.001). cPLA2, COX-1 
& PGI2 expression did not have treatment effect. Conclusions: E2β, 2-OHE2, 
4-OHE2, 2-ME2 & 4-ME2 selectively stimulate de novo PGI2 production 
during pregnancy. E2β-induced P-UAEC PGI2 synthesis is ER-α mediated, 
whereas its metabolites induced production independent of ERs. These data 
further illustrate pregnancy-specifi c programming at the level of the uterine 
artery endothelial COX-1 & PGI2 synthase resulting in enhanced basal & 
agonist-stimulated PGI2 synthesis during pregnancy. NIH HL49210,HD38843, 
HL87144 & GM083252

O-089
Relaxin Activates Peroxisome Proliferator-Activated Receptor-γ and 
Causes Selective Outward Remodeling of Brain Parenchymal Arterioles. 
Siu-Lung Chan, Marilyn J Cipolla. Neurology, Ob/Gyn & Reproductive 
Sciences, and Pharmacology, University of Vermont.
Objective: Relaxin, a peptide hormone produced during pregnancy, is involved 
in vascular remodeling in systemic and renal circulations and believed to have a 
role in hemodynamic changes of those circulations during pregnancy. However, 
the effect of relaxin on the structure of the cerebral vasculature is unknown. 
Recently, relaxin has been shown to activate peroxisome proliferator-activated 
receptor-γ (PPARγ) in vitro, a nuclear transcription factor highly activated 
during pregnancy and involved in vascular remodeling. Brain parenchymal 
arterioles (PA), but not larger pial arteries, undergo outward remodeling 
during pregnancy that involves PPARγ activation. Thus, we hypothesized that 
relaxin is involved in outward remodeling of PA through a PPARγ-dependent 
mechanism.
Methods: Female virgin Sprague Dawley rats were treated with relaxin (4 
µg/hr, osmotic minipump) or vehicle (n=8/group) for 10 days. PA and middle 
cerebral arteries (MCA) were isolated from the same animal and pressurized 
for comparison of vascular structure and function. Myogenic reactivity 
was assessed in both vascular segments at various pressures and structural 
properties were determined in passive conditions. A separate set of animals 
was treated as above (n=4/group) for determining PPARγ activity in nuclear 
extracts of brain pial arteries, brain microvessels, and spleen (positive control) 
by immunoassay.
Results: Relaxin treatment increased serum relaxin levels to that of pregnancy 
(54 ± 8 vs. 0.01 ± 0.01 ng/ml; p<0.05). Relaxin also increased inner and 
outer diameters and wall thickness of PA by ∼30% and cross-sectional areas 
by 71% (at 5 mmHg, p<0.05). Interestingly, relaxin had no effect on MCA, 
demonstrating that outward hypertrophic remodeling by relaxin was selective 
for PA. In addition, relaxin did not signifi cantly affect myogenic reactivity 
or tone in either vessel segment. Relaxin signifi cantly activated PPARγ in 
spleen compared to vehicle (12.0 ± 1.5 vs. 6.9 ± 0.2 AU/mg protein; p<0.05). 
In addition, relaxin caused greater activation of PPARγ in brain microvessels 
than pial arteries (24.2 ± 3.3 vs. 12.5 ± 1.2 AU/mg protein; p<0.05), suggesting 
the selective effect of relaxin on PA structure was due to PPARγ activation in 
that vessel segment.
Conclusions: These results suggest that relaxin may be an endogenous activator 
of PPARγ during pregnancy that causes selective outward remodeling in brain 
PA.

O-090
Endothelial Dependence of PlGF-Induced Dilation of Mesenteric Resistance 
Arteries from Pregnant Rats. Maurizio Mandala,1,2 Natalia Gokina,1 Carolyn 
Barron,1 George Osol.1 1Obstetrics, Gynecology and Reproductive Sciences, 
University of Vermont, College of Medicine, Burlington, VT, USA; 2Cell Biology, 
University of Calabria, Rende, Italy.
Placental growth factor (PlGF) is a member of the VEGF family and a key 
molecule in angiogenesis and vasculogenesis. The placenta is the main source 
of PlGF during pregnancy, a time when PlGF plasma concentrations increase 
>40x above nonpregnant levels. This rise is attenuated in preeclamptic women 
and may be involved in the etiology of the disease. The aim of this study was 
to investigate the vasodilatory effects of PlGF on mesenteric resistance arteries 
(MRA), and to defi ne the underlying molecular mechanisms involved in its 
action. Third order MRA were isolated from late pregnant Sprague-Dawley 
rats (day 20/22 of gestation; n=24), cannulated and pressurized to 50 mmHg 
in an arteriograph, and preconstricted 40-50% of their initial inner diameter 
with phenylephrine prior to being exposed to increasing concentrations of 
PlGF (0.1 - 10 nM). In addition to endothelium-denuded vessels, intact arteries 
were used in the absence or presence of inhibitors of nitric oxide synthase 
(NOS; L-NAME+L-NNA) and cyclooxygenase (COX; indomethacin). PlGF 
induced vasodilation of intact MRA (IC50= 0.2 ± 0.04 nM), and this effect 
was completely abolished by endothelial denudation. In intact arteries, in the 
presence of NOS and COX inhibition, signifi cant dilation (28 ± 4.0%; 3 nM) was 
still present. This residual effect could be effectively eliminated by potassium-
depolarizing solution (40 mM), confi rming its dependence on endothelial 
derived hyperpolarization factor (EDHF). We then tested the involvement of 
calcium-activated potassium channels (SK, IK and BK) in this response by pre-
treating vessels with pharmacological inhibitors of channel subtypes. Residual 
dilation was completely inhibited by apamin, charybdotoxin, and iberiotoxin, 
but not tram 34, implicating endothelial SK (but not IK) and vascular smooth 
muscle (BK) channels in the underlying mechanism. In summary, PlGF is 
a potent vasodilator of MRA, and its action is effected through the release 
of a combination of endothelium-derived relaxation factors (NO/PGI2 and 
EDHF). The potency of PlGF as a vasodilator of MRA (a vascular bed that 
contributes signifi cantly to total peripheral resistance) and the consistently 
reduced circulating levels of PlGF measured in preeclamptic women support 
a role for PlGF in the genesis of maternal hypertension.

O-091
Postnatal Administration of Resveratrol Reduces the Deleterious Metabolic 
Effects of Hypoxia-Induced Intrauterine Growth Restriction. Christian F 
Rueda-Clausen,1,2,3 Vern W Dolinsky,2,3 Jude S Morton,1,2,3 Jason RB Dyck,2,3 
Sandra T Davidge.1,2,3 1Physiology/Obstetrics & Gynecology, University of 
Alberta, Edmonton, AB, Canada; 2Cardiovascular Research Centre, University 
of Alberta, Edmonton, AB, Canada; 3Women and Children’s Health Research 
Institute, University of Alberta, Edmonton, AB, Canada.
We have previously shown that prenatal hypoxic insults causing intrauterine 
growth restriction (IUGR) increase the susceptibility to develop metabolic 
syndrome (MetS) in young rats. Resveratrol is a natural compound produced 
by some plants and known to improve insulin sensitivity of subjects with 
MetS. However, it is unknown whether Resveratrol can improve the metabolic 
deleterious effects of being born IUGR.
We used an IUGR model in which pregnant rats were exposed to either normal 
(Control; 21%O2, n=6) or hypoxic environments (IUGR; 11.5%O2 n=6) during 
the last third of gestation. After weaning, male offspring were randomized to 
receive either high fat diet (HFD; 45% fat) or HFD with Resveratrol (4g/kg 
diet). After 8 weeks of nutritional intervention a complete evaluation of whole 
body energy homeostasis was performed.
Relative to controls, IUGR offspring receiving HFD developed a more severe 
MetS phenotype; including increased intra-abdominal fat deposition and intra-
abdominal adipocyte size, increased plasma levels of triacylglycerol (TG) and 
free fatty acids (FFA), peripheral accumulation of TG and ceramides, glucose 
intolerance and insulin resistance. The administration of Resveratrol to offspring 
born IUGR, improved all parameters of MetS; including intra-abdominal fat 
deposits (Figure 1A: Computed tomographic reconstruction of intra-abdominal 
fat deposits and 1B: Proportion of total body fat located in the abdomen), 
glucose tolerance (Figure 1C: AUC for the glucose tolerance test) and lipid 
profi le (Figure 1D: TG and 1E: FFA) restoring them to levels comparable with 
those observed in control offspring receiving HFD.
These results showed that intervention via postnatal administration of 
Resveratrol can ameliorate the increased susceptibility to diet-induced MetS 
observed in IUGR offspring.
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O-092
Deregulated Activity of the Serum and Glucocorticoid-Inducible Kinase 
(SGK1) in the Endometrium Causes Reproductive Failure. Madhuri S 
Salker,1 Mark Christian,1 Jennifer H Steel,1 Jaya Nautiyal,1 Florian Lang,2 Jan J 
Brosens.1 1Uterine Biology Group, Institute of Reproductive and Developmental 
Biology, Imperial College London, United Kingdom; 2Institute of Physiology, 
University of Tübingen, Germany.
Background: Pregnancy requires apposition and attachment of the embryo 
to a receptive endometrial luminal epithelium followed by embedding of the 
conceptus in the decidualizing stroma. Analysis of mid-secretory endometrial 
samples revealed that SGK1, a kinase involved in epithelial ion transport and 
cell survival, is up-regulated in unexplained infertility but down-regulated in 
women suffering from recurrent pregnancy loss (RPL). The aim of this study 
was to determine the functional signifi cance of aberrant endometrial SGK1 
expression in subsequent reproductive failure.
Methods: Analysis of SGK1 in timed endometrial biopsies from infertile and 
RPL patients, functional analysis of primary endometrial stromal cell culture, 
in vivo gene transfer studies and analysis of the reproductive phenotype of 
Sgk1-null mice.
Findings: To determine the functional signifi cance, a constitutively active 
SGK1 mutant was expressed in luminal epithelial cells of the mouse uterus. 
Increased SGK1 activity in vivo resulted in enhanced expression and activity 
of the epithelial sodium channels, mediated by the down-regulation of its 
the ubiquitin-protein ligase Nedd4-2. This in turn perturbed uterine fl uid 
handling and completely abolished embryo implantation. Implantation was not 
impaired in Sgk1-defi cient mice, although there was evidence of bleeding and 
infl ammation at the feto-maternal interface in early pregnancy and subsequent 
fetal demise. RPL in patients was also associated with lower SGK1 induction 
in decidualizing human endometrial stromal cells and impaired expression 
of genes involved in oxidative stress defences. Further, SGK1 knockdown 
triggered apoptosis, which was preventable upon overexpression of catalase.
Conclusions: This study establishes a causal link between impaired endometrial 
SGK1 activity and subsequent reproductive failure. Depending on the cellular 
compartment, deregulated SGK1 activity in the endometrium either interferes 
with embryo implantation, leading to infertility, or compromises the integrity 
of the decidual-placental interface, resulting in pregnancy loss. The unique role 
of uterine SGK1 in regulating early implantation events and subsequent fetal 
survival renders it an attractive drug target for reproductive disorders.

O-093
Hypoxia Inducible Factor (HIF-1) in the Human Endometrium and its 
Impact on Heavy Menstrual Bleeding (HMB). Jacqueline A Maybin,1 Nikhil 
Hirani,2 Elaine Marshall,1 Henry N Jabbour,3 Hilary OD Critchley.1 1Centre 
for Reproductive Biology, University of Edinburgh; 2Centre for Infl ammation 
Research, MRC, Edinburgh; 3Human Reproductive Sciences Unit, MRC, 
Edinburgh.
Background: HMB is a common, debilitating disorder for which the causes 
remain undefi ned. Defective post-menstrual repair may contribute to HMB. 
Premenstrual vasoconstriction is thought to result in a transient hypoxic episode. 
HIF-1 is a heterodimeric transcription factor that regulates the cellular response 
to hypoxia. We hypothesized (i) HIF-1 is present in the endometrium during 
repair and (ii) its aberrant expression contributes to HMB.
Methods/Results: Endometrial tissue was collected with ethical approval and 
consent from 44 women with objective measurement of their menstrual blood 
loss. HMB was defi ned as a loss of >80ml. HIF-1α was identifi ed by Western 

blot but only in endometrium from the late secretory and menstrual phases. 
HIF-1β was detected by immunohistochemistry throughout the cycle, with 
maximal expression during the proliferative phase. Densitometric analysis 
revealed women with HMB have less endometrial HIF-1α protein during 
menstruation than controls (p<0.05). Histochemical scoring detected less 
HIF-1β in proliferative endometrium from women with HMB versus controls 
(p<0.01). Target genes of HIF-1 (VEGF/CXCR4) were also found to have 
reduced menstrual endometrial expression in women with HMB, detected 
by Q-RT-PCR (p<0.001). To assess the functional impact of endometrial 
HIF-1, we examined endothelial cell network formation. Cells treated with 
culture supernatant from endometrial cells incubated in hypoxic conditions 
demonstrated increased branching versus normoxic supernatants (p<0.05). 
This angiogenic response was lost when HIF-1α was silenced with ShRNA 
in endometrial cells prior to hypoxic incubation (p<0.05) but remained when 
cells were transfected with a scrambled sequence. Replacement of VEGF, at 
levels equivalent to those in women with normal bleeding, partially restored 
the angiogenic response.
Conclusion: HIF-1α and β are present in the human endometrium at 
menstruation, a time consistent with the onset of repair. HIF-1α and its 
downstream targets were decreased in women with HMB during menstruation, 
consistent with a defective hypoxic response. We demonstrate that endometrial 
production of HIF-1α has a signifi cant angiogenic impact. Hence, local 
administration of compounds that stabilise HIF-1α in normoxia may allow 
effective treatment of HMB.

O-094
Impaired Decidual Natural Killer Cell Regulation of Trophoblast Invasion 
and Vascular Remodelling in Pregnancies at Higher Risk of Pre-Eclampsia. 
Rupsha Fraser, Guy StJ Whitley, Alan P Johnstone, Baskaran Thilaganathan, 
Judith E Cartwright. Biomedical Sciences, St George’s, University of London, 
London.
Objectives: For successful pregnancy outcome, uterine spiral arteries are 
remodelled from narrow, high resistance vessels into larger diameter, higher 
fl ow vessels, providing suffi cient oxygen and nutrients to support the developing 
fetus. This remodelling process is defi cient in pre-eclampsia (PE). Placental 
trophoblast induce apoptosis in vascular cells lining the arteries and replace 
them to create low resistance vessels. Decidual natural killer (dNK) cells 
accumulate around spiral arteries and are present throughout the remodelling 
process, but their role in remodelling has not been fully defi ned. In this study, 
we investigated the effect of dNK cells on trophoblast motility and vascular 
remodelling.
Methods: Uterine artery Doppler scanning was used to identify pregnancies 
at low risk (<1%) and high risk (>25%) of developing PE. CD56+ dNK cells 
were isolated from fi rst trimester decidua. dNK cells or culture supernatants 
(CS) were cultured with trophoblast, vascular smooth muscle cells (VSMC) 
or endothelial cells (EC). Trophoblast motility (a component of invasion), 
VSMC/EC apoptotic morphology, and integrity of EC tube-like structures 
were examined by time-lapse microscopy. Apoptosis was confi rmed by caspase 
inhibition and detection of cleaved PARP by western blot analysis.
Results: Low risk dNK CS induced trophoblast to be more motile than high 
risk dNK CS (p<0.01), an effect which was partly through HGF since an HGF-
blocking antibody inhibited low risk dNK induced motility (p<0.0001). Low 
risk dNK cells signifi cantly induced VSMC (p<0.001) and EC (p<0.0001) 
apoptosis. High risk dNK cells failed to induce vascular cell apoptosis. EC 
apoptosis induction was partly blocked by inhibiting FasL (p<0.01) and 
high risk dNK cells secreted less FasL. Low risk dNK CS caused more 
destabilisation of EC tube-like structures than high risk dNK CS (p<0.001). 
Blocking TNF-α inhibited low risk dNK CS destabilisation of EC tube-like 
structures (p<0.01).
Conclusion: dNK cells affect trophoblast motility, induce vascular cell 
apoptosis and destabilise EC tube-like structures. dNK cells from pregnancies 
at higher risk of PE induce less trophoblast motility, fail to induce vascular 
cell apoptosis and are less able to destabilise EC vessel-like structures. 
These defi ciencies may contribute to the aberrant invasion and spiral artery 
remodelling seen in PE.
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O-095
Magnesium Decreases Neonatal Infl ammatory Cytokine Production: A 
Potential Mechanism for Neuroprotection. Jun Sugimoto,1 Angel A Luciano,2 
Method Duchon,1 Nicholas Funderburg,1 Leila Jackson,1 Helene B Bernstein.1 
1Reproductive Biology, Case Western Reserve University; 2Pediatrics, 
University of South Florida.
Objectives: Infl ammation is associated with preterm delivery and intrauterine 
exposure to infection. High neonatal levels of infl ammatory cytokines correlate 
with adverse neurologic outcome, establishing a direct link between immune 
activation and disease. Recent randomized controlled trials establish that 
antepartum maternal magnesium sulfate(MgSO4) treatment reduces the risk 
of cerebral palsy and major motor dysfunction in preterm infants. In spite of 
its widespread use, the mechanism(s) by which MgSO4 mediates its action 
are poorly understood. Given the strong link between infl ammation, preterm 
labor and infant morbidity, we investigated whether MgSO4 decreases neonatal 
cytokine production.
Methods: Cord blood mononuclear cells(CBMCs) were exposed to a 
clinically effective MgSO4 concentration(6mg/dl). Cytokine production was 
assessed at baseline and following Toll-Like receptor(TLR) stimulation with 
lipopolysaccharide(LPS), a component of gram- bacteria and macrophage-
activating lipopeptide(MALP-2), a TLR2/6 agonist representing gram+ bacteria, 
Mycoplasma, and Ureaplasma. IL-6 and TNF-α producing monocytes were 
quantitated via intracellular cytokine staining. NF-κB activation was assessed 
by IκBα gene expression(PCR) and NF-κB p65 phosphorylation(Western Blot). 
Paired Student’s t-tests were used for analysis.
Results: Clinically effective MgSO4 concentrations decrease cytokine 
production in both term and preterm neonates. Monocyte-mediated TNF-α 
production was decreased by 44%(p=0.002) and IL-6 production was decreased 
37%(p=0.002) following LPS stimulation, signifi cant decreases were also 
observed following MALP-2 exposure; moreover at baseline, unstimulated 
conditions there was also a reduced frequency of cells producing TNF-α(40% 
decrease,p<0.001) and IL-6(60% decrease,p=0.03). Effects were specifi c 
to magnesium and not the sulfate moiety; we also demonstrate that MgSO4 
exposure decreases TLR-stimulated IκBα mRNA expression 3 fold and reduces 
phosphorylated NF-κB p65 levels.
Interpretation: Exposure to clinically effective concentrations of MgSO4 
significantly decreases basal and TLR-stimulated TNF-α and IL-6 
production in CBMCs via an NF-κB mediated pathway. These fi ndings 
establish a new paradigm for immunoregulation, and suggest that MgSO4 
exerts its neuroprotective effect by limiting neonatal infl ammatory cytokine 
production.

O-096
Defining the Relationship between Progesterone Dose, Endometrial 
Histology and Gene Expression Using an In Vivo Luteal Phase Defect 
Model. SL Young,1 BA Lessey,2 U Balthazar,1 RJ Zaino,3 JP Jin,1 JRA 
Sherwin,4 MA Fritz.1 1Ob/Gyn, UNC School of Medicine, Chapel Hill, NC; 
2Greenville Hospital System, Greenville, SC; 3Hershey Medical Ctr, Hershey, 
PA; 4Whittington Hospital, London, UK.
Objectives: Defi ne the minimum P dose needed for normal luteal endometrial 
structure and function.
Methods: Endometrial cycles were modeled in normal subjects (n=22) using 
GnRHa down-regulation, transdermal E2, and a 10 d exposure to a daily 
dose of i.m. P, randomized to 0, 2.5, 5, 10, or 40 mg were compared to late 
proliferative and mid-luteal samples from healthy women in a natural cycle 
(n=8). A histological date was assigned by a pathologist blinded to treatment 
group (RZ). Endometrial function was assessed by analyzing the whole 
endometrial transcriptome with an Illumina microarray and Partek software. 
Differential expression of selected genes was verifi ed using TaqMan real-
time RT-PCR. Protocols were approved by the UNC IRB. Differences were 
assessed by ANOVA.
Results: P concentrations were about 20 (physiological), 5, 3, and 1.7 ng/mL 
in the 40, 10, 5 and 2.5 mg P groups, respectively. No signifi cant changes in 
histologically-assigned day were seen in the 40, 10 or 5 mg groups. The 2.5 
mg group showed a 4.5 day (+/- 1.5d s.e.) delay in histological dating. PCA 
and hierarchical clustering of the microarray data demonstrated a graded 
transcriptomic response to P through the dose range. In the 2.5 and 5 mg 
groups, 3015 and 298 transcripts (243 common) were differentially expressed 
(adjusted p < 0.05) compared to the 40 mg group and genes showed differential 
P dose-responses (fi gure).

Conclusions: Delayed histological maturation was only seen at dramatically 
reduced serum P concentrations. However, functional changes in gene 
expression are seen throughout the P dose range, suggesting endometrial 
dysfunction due to inadequate P, despite normal endometrial morphology. 
Until we can correlate gene expression signatures with receptivity to embryo 
implantation, a lower limit of P concentration for normal receptivity cannot 
be assigned. Future studies will examine dose-specifi c P action in women with 
infertility and/or endometriosis.

O-097
The Contribution of Cervical Histology and Matrix Proteins to Tissue 
Electrical Resistivity Derived by Impedance Spectroscopy. Vidita Ghule,1 
Christina Milwall,1 Colin Gray,2 Andrea Galimberti,1 Dilly Anumba.1 1Academic 
Unit of Reproductive and Developmental Medicine, University of Sheffi eld, 
United Kingdom; 2Department of Cardiovascular Medicine, University of 
Sheffi eld, United Kingdom.
Background: Measuring the electrical resistivity of the human cervical has 
enabled screening for precancer. Pregnancy is associated with changes in 
cervical tissue resistivity (CR) attributable to remodeling preparatory to 
birth. Although computational modeling has provided insight into the tissue 
morphology which informs its electrical resistivity, there is no confi rmatory 
in vivo study.
Changes in intercellular matrix tight junction (TJ) and gap junction (GJ) proteins 
have been described in cervical pre-cancer/cancer, and during pregnancy, and 
may infl uence CR.
Objectives: To determine the features of cervical epithelium, and the matrix 
proteins which affect CR, we correlatied TJ/GJ expression, epithelial 
morphology and collagen content with CR.
Methods: Cervical biopsies were obtained from hysterectomy specimens from 
non-pregnant subjects and CR measured across 30 frequencies (2 to 1625 kHz). 
The tissues were studied by: (i) semi-quantifi cation of TJs (claudins 1, 2, 4, 7 
and occludin) and GJs (Connexins 43, 32 and 26) by Western blotting (n=9); 
(ii) treatment with either collagenase (n=9), or no treatment (n=15), CR being 
measured before and after treatment; (iii) analysis of histological preparations 
(n=15) for epithelial thickness, cell size, collagen, and blood vessels content 
using imaging software.
Results: Epithelial thickness, cell width and claudin-4 infl uenced CR at low 
frequencies (r=0.53, p=0.003 at 6.3 kHz; r=0.41, p=0.007 at 6.3 kHz and 
r=0.799, p=0.01 at 2 kHz ). Other matrix proteins did not correlate with CR. 
Collagen content (r = 0.60, p=0.02 at 6.4 kHz and r=0.74, p=0.02 at 8.1 kHz) 
was a stromal contributor to CR at mid-to-high frequencies. Collagenase 
treatment demonstrated a decline in CR.
Conclusion: Our observations agree with the predicted tissue contribution 
to CR from computational modelling. At higher frequencies with increasing 
stromal penetration of current, collagen is a determinant of tissue resistivity. 
At low frequencies when tissue resistivity is derived mainly from epithelium, 
claudin-4; epithelial thickness/cell width contribute to CR. Our observations, 
together with elucidating other determinants of CR, may enhance design of 
tissue bioimpedance devices and facilitate translation to clinical application.

O-098
Differential Regulation of Progesterone Receptor Subtype Expression by 
Cortisol and Interlukin-1β in Human Amnion Fibroblasts. Chunming Guo,1 
Leslie Myatt,2 Gang Sun.1 1Obstetric and Gynecology, University of Texas 
Health Science Center, San Antonio, TX, USA; 2Biophysics and Physiology, 
Fudan University, Shanghai, China.
The switch from uterine quiescence to contractility at term is signaled by 
a fall in progesterone in virtually all mammals except primates where high 
progesterone levels persist throughout gestation and during parturition. 
Progesterone withdrawal in humans has been suggested to be achieved 
functionally via the transdominant inhibition of progesterone receptor B (PRB) 
function by increased PRA expression in the myometrium under the infl uence of 
prostaglandins. The major source of prostaglandins in late gestation in humans 
is the amnion fi broblasts. In this study we examined the PR subtype profi le in 
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these cells and determined the effect of stimulation of prostaglandin synthesis by 
cortisol and interleukin-1β (IL-1β) on PR subtype expression. Human amnion 
fi broblasts were purifi ed from the amnion collected from term pregnancies at 
elective cesarean section and treated with or without cortisol (1µM) or IL-1β 
(10ng/ml) for 24hr. Cells were then harvested for mRNA and protein extraction. 
Specifi c PCR products were detected when using primers that recognized both 
PRA and PRB isoforms but not when using primers that recognized only PRB. 
Western blotting with an antibody recognizing both PRA and PRB revealed a 
major protein band at 95kD, the expected molecular size of PRA, but no band 
was seen at 115kD, the expected molecular size of PRB. Cortisol and IL-1β 
treatment of the cells signifi cantly induced PRA protein expression by 3.5 
and 5.5-fold respectively. Concurrently the expression of cyclooxygenase 2 
(COX2) was increased by 11.5 and 13-fold by cortisol and IL-1β. Following 
transfection of the cloned PRA and PRB promoter-driven luciferase reporter 
plasmids into amnion fi broblasts, cortisol and IL-1β signifi cantly increased 
PRA promoter activity by 2.5 and 3-fold respectively, but only increased PRB 
promoter activity modestly. Indomethacin (10µM) blocked the induction of 
both PRA protein and promoter activity by cortisol and IL-1β. In conclusion, 
the major PR subtype expressed in the amnion fi broblasts at term is PRA and 
the expression of PRA is further increased by cortisol and IL-1β via, at least 
in part, stimulation of the prostaglandin synthesis.

O-099
Reduction of Fetal DNA Telomere Length: A Marker of Placental Stress 
and Premature Aging in Preterm PROM but Not in Spontaneous Preterm 
Birth with Intact Membranes. Patrice L Basanta-Henry,1 Lynn Almli,2 Jie 
Yu,1 Sarah L Bergha,1 Stephen Fortunato,2 Robert N Taylor,1 Ramkumar 
Menon.1,2 1Gynecology and Obstetrics, Emory University; 2Epidemiology, 
Emory University.
OBJECTIVES: Spontaneous preterm birth (PTB, <37 weeks) is often associated 
with preterm prelabor rupture of the membranes (pPROM). Although they 
share some etiologies and pathophysiologies, only 30-40% of women with 
PTB experience pPROM whereas others have PTB with intact membranes. 
Telomeres are DNA-protein complexes that cap chromosome ends promoting 
chromosomal stability. Reduction of telomere length is an indication of 
oxidative stress (OS), aging and cell death. We hypothesize that telomere 
length reduction is an indication of OS and premature placental aging, resulting 
in membrane degradation and pPROM, but not a factor in PTB with intact 
membranes.
METHODS: Cord blood DNA samples were collected from pPROM (n=38), 
PTB (n=88) and normal term births (n=126). Using real-time PCR telomere 
length was measured according to a quadratic equation estimate (telomere 
length (base pair [bp])=37631x2 -85075x+53005). Reference genomic DNA 
samples of known telomere length (from pooled old, middle-aged and young 
subjects) were used to standardize the assay. Differences in telomere lengths 
are expressed as mean±SD and were compared using Student’s t-test, and 
correlation coeffi cients.
RESULTS: Using gestational age as a trait, telomere length was assessed using 
data from PTB with intact membranes and term births. Overall, telomere length 
ranged from 25259 bp (168 days) to 5022 bp (290 days) and was inversely 
correlated with gestational age (r2-23; p=0.03). Fetal telomeres from pPROM 
at <32 weeks (9439±2764 bp) had similar lengths compared to term (p=0.36), 
but were signifi cantly shorter than gestational age-matched PTB with intact 
membranes (11468 ± 4965 bp; p=0.001).
CONCLUSIONS: Fetal telomere length was foreshortened in term births 
relative to PTB with intact membranes at <32 weeks. However, pPROM had 
telomere lengths indistinguishable from term births. As telomere length is a 
marker of OS-associated cell senescence, these data suggest that accelerated 
OS and placental aging is associated with pPROM, prematurely activating 
membrane degradation that are normal biophysiologic responses at term. 
Prevention of this manifestation of OS may reduce the risk of pPROM. Our 
study lends further credence to the hypothesis that pPROM and PTB with intact 
membranes represent two distinct phenotypes.

O-100
Increased Expression of MMP-1 in Term and Preterm Decidua and 
Its Regulation by DNA Methylation and Neutrophil Products. Anna V 
Solotskaya, Sonya Washington, Jerome F Strauss III, Scott W Walsh. Obstetrics 
and Gynecology and Physiology and Biophysics, Virginia Commonwealth 
University, Richmond, VA, USA.
Matrix metalloproteinase-1 (MMP-1) is recognized as an important contributor 
to labor because of its ability to degrade extracellular matrix (e.g., cervical 

ripening, preterm premature rupture of membranes (PPROM)). Epigenetic 
control of MMP-1 expression in amnion has been implicated in PPROM. 
Epigenetics may also play a role in regulating MMP-1 in decidua, which is in a 
key location to impact fetal membranes and the cervix. Term and preterm labor 
are associated with extensive infi ltration of neutrophils into decidua. Neutrophil 
release of TNFα and reactive oxygen species (ROS) might be responsible 
for increasing MMP-1 either by directly stimulating MMP-1 expression 
or indirectly by ROS oxidation of DNA resulting in hypomethylation. We 
hypothesized that DNA hypomethylation, as well as neutrophil products, 
would increase MMP-1 in decidua. We isolated decidual cells from term not 
in labor (TNL) patients for primary cell culture. Cells were treated with 5-AZA 
(5 µM) for 48 hrs (n=8), a hypomethylation agent, or TNFα (1 ng/ml) or ROS 
generating solution (hypoxanthine + xanthine oxidase) for 24 hrs (n=12). Cells 
were collected and analyzed for MMP-1 by qRT-PCR. 5-AZA caused a 4±0.6-
fold increase in MMP-1 mRNA (P<0.001). Neutrophil products also increased 
MMP-1 transcripts. TNFα caused a 17±4-fold increase (P<0.001) and ROS 
a 6±1-fold increase (P<0.01). To evaluate MMP-1 expression with labor, we 
collected decidual tissue from TNL (n=7), term labor (TL, n=7) and preterm 
labor (PTL, n=6) patients. MMP-1 expression in TL decidua was increased 
8±2-fold as compared to TNL (P<0.01). However, when PTL was compared 
with TL, there was a remarkable 15±3-fold increase over the already increased 
expression of TL (P<0.0001). We conclude that DNA hypomethylation and 
neutrophil products increase decidual MMP-1 expression. The remarkable 
increase in MMP-1 in PTL as compared to TL suggests multiple factors may be 
involved. We speculate that preexisting DNA hypomethylation may be one of 
those factors, which increases risk for PTL. NIH P60MD002256, HL069851

O-101
The Role of Thrombospondin 2 in the Regulation of Cervical Remodeling. 
Brenda C Timmons,1 Mala Mahendroo.1 1OBGYN, UT Southwestern Medical 
Center, Dallas, TX, USA; 2USA; 3USA.
Objective- The cervix is connective tissue rich in collagen and other extracellular 
matrix (ECM) molecules. These components undergo changes in structure and 
organization through the estrus cycle and during pregnancy/postpartum (PP) 
recovery. This includes the size, arrangement, and extent of cross-links in 
collagen fi brils. Matricellular glycoproteins such as thrombospondin 2 (Tsp2) 
can modulate collagen fi bril size and tensile strength. Loss of Tsp2 in cervical 
remodeling during pregnancy is reported to cause premature softening in Tsp2 
null mice. This work uses a Tsp2 null mouse model to study mechanisms by 
which Tsp2 contributes to ECM remodeling in the cervix.
Methods- QPCR was used to identify Tsp2 expression in wild type (WT) 
mice cervices during the estrus cycle, gestation days (d) 8-18 and PP. 
Cervical collagen fi brillar diameter was measured using transmission electron 
microscopy in WT and Tsp2 null mice. Differences in collagen solubility and 
content between nonpregnant (NP) cervices from WT and Tsp2 null mice was 
also determined using western blot analysis of collagen I and hydroxyproline 
assay.
Results- Tsp2 mRNA expression was higher in the NP cervix. Expression 
decreased by d8 of pregnancy remaining low until d18 and upregulated 2-4h 
PP. The decline in Tsp2 expression during pregnancy suggests that a loss of 
Tsp2 contributes to changes in collagen structure and progressive decline in 
tensile strength. Fibrillar diameter was increased in the NP Tsp2 null cervix 
compared to WT. Collagen content was similar between WT and Tsp2 NP 
cervix. Western blots revealed no change in the amount of urea extractable 
collagen I between NP WT and Tsp2 null cervices though the percentage of 
acetic acid + pepsin soluble versus insoluble total collagen was signifi cantly 
increased in the Tsp2 null mice.
Conclusions- Loss of Tsp2 in NP cervices results in collagen fi brils with 
increased diameter and solubility. These changes in collagen suggest a reduced 
tensile strength of the NP cervix in Tsp2 null mice. This study also suggest that 
loss of Tsp2 in the cervix during normal softening contributes to the increase 
in collagen solubility and fi bril diameter and a progressive decline in tissue 
stiffness of the mouse cervix in the latter half of pregnancy. In conclusion, the 
decline in cervical expression of Tsp2 during normal pregnancy contributes to 
reorganization of ECM structure required for cervical opening and birth.
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O-102
Prediction of Preterm Birth (PTB) Using Maternal Plasma Cell Free 
RNA. CP Weiner,1 Y Dong,1 H Zhou,1 K Abe,2 R Eggerman,3 R Ramsey,3 P 
Swaan.4 1OB-GYN, Univ KS; 2NCCDPHP, CDC; 3OB-GYN, Univ TN; 4Pharm 
Sci, Univ MD.
Plasma cell free circulating RNA includes maternal and fetal derived RNA. 
Since myometrial quiescence is a genomically rich event, we hypothesize 
changes in the cell free ribomic fi ngerprint will predict spontaneous PTB.
306 women were sampled from 16w to delivery in a prospective study of PTB 
biomarkers. The PTB rate was 18.9%; 67% were <32w. We fi rst developed 
from 2ml plasma a high yield RNA isolation method (4-20ug total RNA). This 
breakthrough allows use of arrays and the validation of 100s of genes in a single, 
practical sample. We then extracted RNA at 26-28w from 5 randomly selected 
women with PTB<32w absent PPROM and 5 term controls. In a ‘Discovery 
Phase’, these RNA were run on the Affymetrix Human Whole-Transcript 
Expression Array and the free RNA altered in women destined for PTB 
identifi ed based on fold change (≥1.5x) and p value from control (P<0.01), and 
ordered by narrowness of distribution (Ingenuity Systems Pathway Analysis). 
Possible ‘normalization’ sequences were selected from the arrays and subjected 
to Q-rtPCR in samples across gestation and groups to identify those suitable 
to normalize free RNA markers across gestation. In a “Validation Phase”, we 
designed a TaqMan Array preloaded with array selected PTB free RNA markers 
and normalization free RNA probes to both validate the arrays and characterize 
the PTB marker free RNA sequences in all available samples from a second, 
randomly selected group [PTB<32w (n=18), PTB<32w with PPROM (n= 5) 
and control (n=14) (total of 37 patients, 163 samples)].
Of the 25,934 RNA sequences identifi ed at 26w, 86 were altered with PTB; 22 
were increased and 64 decreased. Genomic mapping revealed the PTB marker 
sequences were associated with expression, cell growth and proliferation, cell 
cycle, cell death, and cellular assembly and organization. High-throughput 
TagMan Array PCR reactions confi rmed array fi ndings indicating the potential 
to use normalized free RNA levels in an algorithm to calculate the PTB risk.
The cell free ribomic fi ngerprint is altered in women destined for PTB<32w. 
That 74% (64/86) of marker RNAs were reduced suggests PTB is preceded 
by a net reduction in genomic activity consistent with a loss of myometrial 
quiescence. The pattern of change varies suggesting an impact of the underlying 
mechanism. Shortly, we will complete the samples from the 306 women 
allowing a mathematical model to predict PTB and the mechanism involved.

O-103
Clinical Symptoms as Predictors of a Surgical Diagnosis of Endometriosis. 
Krina T Zondervan,1 Kelechi E Nnoaham,2 Lone Hummelshoj,3 Siva 
Sivananthan,1 Premila Webster,2 Crispin Jenkinson,2 Stephen H Kennedy.1 
1Nuffi eld Dept of Obstetrics and Gynaecology, University of Oxford, Oxford; 
2Dept of Public Health, University of Oxford, Oxford; 3WERF, World 
Endometriosis Research Foundation, London.
Endometriosis is diffi cult to diagnose clinically due to a multitude of potentially 
associated symptoms and co-morbidities. Current models using symptoms to 
predict presence of disease are based on limited patient populations in single 
centres. We designed the fi rst multi-centre, prospective study of women 
attending for their fi rst laparoscopic investigation - the Women’s Health 
Symptom Survey (WHSS) - to develop a symptom-based diagnostic tool and 
assess its accuracy and validity.
The WHSS included 1,428 women aged 18-45 from 19 centres in 13 countries, 
undergoing laparoscopy because of pelvic pain, infertility, or sterilisation. 
Women with a previous surgical diagnosis of endometriosis, or who were 
post-menopausal, amenorrheic, pregnant, or taking hormonal medication, were 
excluded. Prior to surgery, participants completed a questionnaire on personal 
characteristics, medical history and symptom experience. After laparoscopy, 
surgeons completed a questionnaire on surgical fi ndings.
Using data from 771 women (n=360 with endometriosis; 50% rAFS III/IV), 
symptom-based questions with maximum predictive value of an endometriosis 
diagnosis were identifi ed through iterative logistic regression modelling, 
considering variance explained (Nagelkerke’s R2) and model fi t. Sensitivity 
and specifi city of the model are being calculated in a second dataset of 657 
women.
The best fi tting predictive model included 25 variables (R2=0.41). Most 
signifi cantly associated with risk of endometriosis were: consultation for 
dysmenorrhoea (p<0.001); pain on opening bowels during a period of 
dysmenorrhoea (p<0.001); increased pain severity during gynaecological 
examination (p=0.003); and decreased number of live births (p<0.001). Ethnic 
group was not a signifi cant predictor; an unexpected predictor was number of 
naevi (p=0.029). The ROC curve corresponding to the fi nal model indicated 

good discrimination, with an AUC=0.83 vs 0.5 (p<0.001); a model outcome 
score of 0.37 provided optimal sensitivity (0.81) and specifi city (0.72).
This study identifi ed a set of clinical predictors of a surgical diagnosis of 
endometriosis, shared across countries and ethnic groups. Pre-operative 
assessment of these characteristics could help prioritise women for laparoscopic 
evaluation.

O-104
Effects of AKT and MEK1/2 Inhibition on Progesterone Receptor 
Expression and Subcellular Localization in Endometriosis. Jennifer L 
Eaton,1,2 Xunquin Yin,1 J Julie Kim.1 1Division of Reproductive Biology, 
Department of Obstetrics and Gynecology, Feinberg School of Medicine 
of Northwestern University, Chicago, IL, USA; 2Division of Reproductive 
Endocrinology and Infertility, Department of Obstetrics and Gynecology, 
Feinberg School of Medicine of Northwestern University, Chicago, IL, USA.
Objective: Endometriosis is characterized by progesterone resistance as well 
as aberrant activity of the AKT and mitogen-activated protein kinase (MAPK/
ERK) pathways. Progesterone receptor (PR) levels in endometriotic stromal 
cells are decreased and the underlying mechanisms are not known. In breast 
cancer, phosphorylation of PR by progestins or MAPK leads to ubiquitination 
and subsequent degradation. We hypothesize that overactive AKT and MAPK 
in endometriosis lead to PR degradation, and that treatment of endometriotic 
stromal cells with the allosteric AKT inhibitor MK-2206 or the MAPK/ERK 
kinase (MEK1/2) inhibitor U0126 will restore PR levels.
Methods: Stromal cells were isolated from human ovarian endometriomas and 
cultured in DMEM/F12 with 1% antibiotics and 10% fetal bovine serum. The 
cells were serum starved overnight and pretreated with either 100 nM MK-
2206, 10 µM U0126, or vehicle for 2 hours. They were then incubated for an 
additional 24 hours, with or without the progestin R5020 (100 nM). Whole 
cell lysates or nuclear and cytoplasmic lysates were obtained and PR levels 
determined by Western blot.
Results: As predicted, progesterone receptor protein levels were low in 
endometriotic stromal cells and levels decreased even further in cells treated 
with R5020 for 24 hours. Upon treatment with MK-2206, in the absence of 
R5020, total protein levels of both PRA and PRB levels increased, whereas the 
effects in the presence of ligand were less pronounced. In contrast, treatment 
with U0126 decreased PRA and PRB levels in the presence of R5020. Levels 
of PRA and PRB in the nuclear fraction increased with MK-2206 or U0126 
treatment in the absence of ligand. In the presence of R5020, treatment with 
MK-2206 increased PRB levels in the nucleus.
Conclusion: We have demonstrated that inhibition of AKT or MEK1/2 pathways 
alters PR levels in endometriotic stromal cells. Moreover, inhibition of AKT 
or MAPK pathways results in nuclear localization of PR. The overactive 
AKT and MAPK/ERK pathways may contribute to progesterone resistance 
in endometriosis by altering levels and localization of PR.

O-105
Menstruation in a Dish? A 3D Model To Study Human Endometrial Cell 
Biology. Stacey C Schutte, Robert N Taylor. Department of Gyn/Ob, Emory 
University School of Medicine, Atlanta, GA, USA.
Endometrial cell cultures have been extremely useful in vitro tools to evaluate 
proliferation, differentiation and decidualization of the human uterine mucosal 
lining. While many investigators, including our own group, have validated 
cytological, endocrine-responsive and immunological phenotypes of human 
endometrial cells grown on plastic substrates, there is a need for tissue 
engineered (3D) models that provide a more physiological environment. The 
objectives of this study were to create a 3D model to mimic characteristic 
endometrial cycle phases and to compare it to monolayers (2D). We present 
our observations of early secretory, decidualized and menstrual phases.
Human endometrial stromal cells (HESC), immortalized by telomerase 
overexpression, were generously donated by Drs. C. J. Lockwood and G. 
Krikun (Yale University School of Medicine). 2D cultures were grown to 90% 
confl uence on oxidized polystyrene. For 3D culture, HESCs were embedded in 
type I collagen and allowed to contract the hydrogels. Base medium (DMEM/
F12, phenol red-free) contained 5% fetal calf serum and 1% penicillin-
streptomycin. To mimic the early secretory phase, 1 nM 17 beta-estradiol (E2) 
and 10 nM medroxyprogesterone acetate (P) were added for up to 14 days. 
Decidualization was induced by adding 10 nM E2, 100 nM P and 50 uM cAMP. 
The menstrual phase was induced by adding 10 nM E2 and 100 nM P followed 
by steroid-free medium. 2D cultures were observed microscopically and 3D 
cultures were fi xed for histology to visualize morphological changes. ELISAs 
for prolactin, IGFBP-1 and VEGF-A were performed to assess biochemical 
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decidualization. MMP-2 activity in the supernatant was determined by gelatin 
zymography. Transition from early secretory to decidualized stromal cell shape 
was noted in 2D and 3D cultures. Steroid withdrawal led to visible degradation 
of the 3D complex, whereas minimal changes were noted in 2D. Addition of 
decidualization hormones increased biochemical markers in the 2D and 3D 
cultures, respectively, by 19.5 and 5.0 fold for prolactin, 22.2 and 11.2 for 
IGFBP-1, and 21.0 and 2.4 for VEGF-A. Active MMP-2 levels were higher 
after steroid withdrawal than in the early secretory state, with more activity in 
3D cultures. Our fi ndings support a 3D model of human endometrial stroma 
that recapitulates decidualization and menstruation in vitro. This system can be 
modifi ed to study endometrial and other interacting cells under physiological 
or pathological environments.

O-106
Expression of MicroRNA 135a (Mir135a) in Endometrium and Altered 
Expression in Women with Endometriosis. Rafaella Petracco, Olga 
Grechukhina, Shota Popkhadze, Hugh S Taylor. Department of Obstetrics, 
Gynecology and Reproductive Sciences, Yale University School of Medicine, 
New Haven, CT, USA.
Introduction: MicroRNA 135a (Mir135a) is a small noncoding RNA involved 
in epigenetic gene regulation. It has been shown that Mir135a regulates the 
stability and translation of multiple mRNAs. Mir135a targets include HOXA10 
mRNA, expression of which is decreased in endometriosis. We hypothesized 
that Mir135a would be expressed in normal endometrium and altered in women 
with endometriosis.
Objective: We evaluated the levels of Mir135a in endometrial biopsies obtained 
from 50 women with and without surgically documented endometriosis 
throughout the menstrual cycle.
Material and Methods: Total RNA was extracted from endometrial biopsies 
and quantitative PCR was performed to analyze expression of Mi135a. The 
results were grouped by phase of the menstrual cycle; the cycle was divided 
in early or late proliferative and early, mid or late secretory. Experiments were 
performed in triplicate. ANOVA was used to compare signifi cance.
Results: All endometrial samples expressed moderate levels of Mi135a. 
Mi135a expression was lowest during the early proliferative phase but rapidly 
increased by 14 fold in the late proliferative and early secretory phases. Mir135a 
expression dropped again to menstrual levels in the mid and late secretory 
phase. In the endometrium of subjects with endometriosis, there was a 6.6 fold 
increase in Mi135a levels in the early proliferative phase compared to controls 
(p<0.05). There was similarly a 3.9 fold increase in Mir135a in the late secretory 
phase endometrium of women with endometriosis (p<0.05). A small, but non-
signifi cant, increase in Mir135a was seen in the late prolipherative as well as 
in the early and mid secretory phase. HOXA10 expression was simultaneously 
downregulated in the endometrium of women with endometriosis.
Conclusion: Mir135a typically silences gene expression and here increased 
Mir135a likely downregulates genes required for normal endometrial 
differentiation in the proliferative and early part of the secretory phases. Relief 
of Mir135a mediated repression in the window of implantation normally 
may allow expression of genes required for endometrial receptivity. Mi135a 
is aberrantly regulated in the endometrium of women with endometriosis 
where increased Mir135a expression likely suppresses genes required for 
implantation. Altered Micro RNA expression is an epigenetic defect in women 
with endometriosis.

O-107
Ischemia/Reperfusion Injury Promotes Migration of Bone Marrow-
Derived Stem Cells to Endometrium. Hongling Du, Hanyia Naqvi, Hugh S 
Taylor. OB/GYN, Yale University, New Haven, CT, USA.
Objective: We have previously shown that bone marrow-derived mesenchymal 
stem cells (BMDSCs) can engraft the uterine endometrium. The repopulation 
of endometrium with BMDSCs may be important in the repair of uterine injury. 
We evaluated the ability of uterine ischemia/reperfusion injury to promote 
BMDSCs migration, engraftment and transdifferentiation.
Methods: One week after myoablation using busulfan and cyclophosphamide, 
107 unfractionated donor BM from 8-week-old C57BL/6 male mice were 
injected into the same age female recipients. The mice were randomly divided 
into two groups 1 week after the BM transplant. In the injury group (N=4), 
ischemia/reperfusion injury was created by clamping the lower uterine horn and 
uterine artery using vascular clips for 30mins. In control group (N=4), identical 
surgical incisions were created, without clamping uterus. Uteri were collected 
after 8 months and evaluated by Y chromosome FISH. After Y FISH, slides 

were incubated simultaneously with anti-CD45, anti-F4/80 and anti-cytokeratin. 
Male testis, spleen tissue and uterine epithelium were used as positive controls 
for Y chromosome, CD45, and cytokeratin respectively.
Results: Approximately 85% of the cells were positive for Y chromosome 
in the testis positive control. 300,000 cells were counted from each animal. 
We detected an average 1/2900 Y chromosome positive and CD45 and F4/80 
negative cells in the control group verses the 1/1700 in the injury group 
(P<0.001). In the control group, an average of 1/4600 and 1/7500 Y chromosome 
positive and CD45 and F4/80 negative signals in stromal and epithethial cells 
were detected respectively. In the injury group, an average of 1/2300 and 
1/7000 Y chromosome positive and CD45 and F4/80 negative signals in stromal 
and epithethial cells were detected respectively (P<0.001 ctl vs. injury for 
stromal but not epithelial cells). The ischemia/reperfusion injury resulted in 
recruitment of 2 fold more stem cells to the stroma. Systemic administration 
of an infl ammatory cytokine (IL1 beta) did not alter engraftment.
Conclusion: Ischemia/reperfusion injury of uterus promoted BMDSCs 
migration to the endometrium as well as engraftment and differentiation of 
stromal cells. In other organs small numbers of stem cells are recruited in 
response to injury where they have been demonstrated to enhance tissue repair. 
The repopulation of endometrium with BMDSCs may be important to normal 
endometrial physiology and as a response to injury.

O-108
Endometriosis Is Characterized by Global Histone Hypoacetylation and 
Distinct Lysine-Specifi c Modifi cations at H3 and H4. Janice B Monteiro,1 
Maricarmen Colon-Diaz,1 Samir A Bello,1 Perla B Baez,1 Miosotis Garcia,2 
Sonia Abac,1 Manuel Bayona,3 Carolina Alvarez-Garriga,3 Edward Seto,4 
Idhaliz Flores.1 1Microbiology, Ponce School of Medicine, Ponce, Puerto 
Rico; 2Pathology, Ponce School of Medicine, Ponce, Puerto Rico; 3Public 
Health Program, Ponce School of Medicine, Ponce, Puerto Rico; 4Molecular 
Oncology, Moffi tt Cancer Center, Tampa, FL, USA.
Endometriosis, characterized by growth and invasion of endometrial glands 
and stroma outside the uterus, induces chronic pelvic infl ammation and pain. 
Epigenetics has been proposed to be involved in maintaining a proliferative 
and invasive phenotype of ectopically-growing endometrial cells. We have 
previously shown that HDACs are overexpressed in an endometriotic cell 
line and tissues on a TMA compared to normal endometrium from controls. 
Therefore, we hypothesized that global and specifi c modifi cations at histones 
may play a role in this disease. Aim: To determine global acetylation, 
methylation and phosphorylation status of H3 and H4 in endometriosis and 
control tissues and to identify the specifi c lysine (K) or serine (S) residues at 
H3 and H4 that are modifi ed (e.g., H3K9me/ac, H3K36me/ac, H4K20me/ac, 
H4K8me/ac, H4K16me/ac, H3S10Pho). Methods: Frozen tissues obtained 
during diagnostic surgery (endometriosis lesions-EL), endometrium of 
patients with endometriosis-EE), endometrium of patients with fi broids-EF) 
and controls (women without endometriosis-C) were pathologically analyzed. 
After protein extraction, global and specifi c histone acetylation, methylation and 
phosphorylation assays were conducted using colorimetric assays (EpiQuick™, 
Epigentek) or Western blot. Results: EL had a global histone hypoacetylated 
phenotype at both H3 and H4, and low acetylation levels of specifi c histone 
lysine residues. EL had higher levels of monomethylation and dimethylation 
at H3K9 compared to eutopic endometrium from controls. Differences in 
H3K9me1, H3K9me3 and in H3K36me1 in EL vs C were also observed. 
Discussion: Specifi c histone marks have been associated with transcriptional 
activation and repression. Therefore, the observed epigenetic modifi cations 
involving global acetylation and specifi c histone modifi cation changes may 
play a role in the development of endometriosis by modulating expression of 
key genes involved in pathogenesis of this complex disease.
NIH-NICHD R01-HD050509, NIH-MBRS S06-GM08239. MC - NIH-NIGMS 
1R25-GM082406

O-109
Measuring Hypoxia Induced mRNA Transcripts in Maternal Blood: A 
Novel Approach To Monitor Wellbeing of the Severely Growth-Restricted 
Fetus. Clare L Whitehead,1 Burcu Saglam,1 Susan P Walker,2 Sonali Mendis,2 
Stephen Tong.1 1Ritchie Centre, Monash Institute for Medical Research, 
Melbourne, VIC, Australia; 2Obstetrics and Gynaecology, University of 
Melbourne, Melbourne, VIC, Australia.
Introduction: Severe preterm fetal growth restriction is associated with 
worsening hypoxia leading to death or disability. While ultrasound surveillance 
improves outcomes, fetuses are still lost. We have previously shown that acute 
hypoxia during labour upregulates hypoxia induced mRNA transcripts (of 
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fetoplacental origin) in maternal blood. Thus, serial quantifi cation of hypoxia 
induced mRNA in maternal blood could be used to track fetal wellbeing, 
since it potentially refl ects the degree of fetoplacental hypoxia. Therefore we 
investigated whether hypoxia induced mRNA transcripts in maternal whole 
blood increase in severe fetal growth restriction (FGR).
Methods: Serial samples of maternal whole blood (Paxgene) were collected 
from pregnancies complicated by early onset FGR where the fetus was severely 
compromised (absent and reverse end diastolic fl ow; n=15), and compared to 
healthy gestation-matched controls (n=40). mRNA was isolated and microarray 
(n=6 per group) and biological pathway analyses performed. Hypoxia induced 
mRNA transcripts (HIF1α, HIF2α, Adrenomedullin(ADM)) were quantifi ed 
using RT-PCR.
Results: Microarray found signifi cantly increased expression of hypoxic 
transcripts in maternal blood from FGR cases compared to controls. RT-PCR 
confi rmed signifi cant upregulation of hypoxia induced mRNA compared to 
controls: HIF1α (p<0.001), HIF2α (p<0.05) and ADM (p<0.05) (Figure 1). 
Furthermore, HIF1α and ADM showed stepwise increased expression in serial 
samples obtained from cases with progressively worsening fetal umbilical artery 
Doppler waveforms. Finally, non-pregnant samples showed no expression of 
these hypoxia induced mRNA transcripts.
Conclusions: Hypoxia induced mRNA are increased in maternal blood obtained 
from cases of FGR where there was evidence of severe fetal compromise. The 
detection of hypoxia induced mRNA transcripts in maternal blood may be an 
entirely new approach to monitor the wellbeing of growth restricted fetuses.

O-110
Differential Programming of Pulmonary Hypertension by High Altitude 
Hypoxia in Male and Female Chickens. CE Salinas,1 M Villena,1 CE Blanco,2 
DA Giussani.3 1IBBA, La Paz, Bolivia; 2National Children’s Research Centre, 
Dublin, Ireland; 3Physiology, University of Cambridge.
By combining development at high altitude with the chick embryo model, we 
have previously isolated the direct contribution of high-altitude hypoxia in 
promoting fetal growth restriction and in triggering cardiovascular dysfunction 
evident prior to hatching and at adultood (Giussani et al. J Physiol 585:911, 
2007; Salinas et al. JDOHaD 1:1, 2009; Salinas et al. Reprod Sci 17, Suppl.
A349, 2010). Using echocardiography, this study isolated the direct effects of 
high-altitude hypoxia on the developmental programming of systemic versus 
pulmonary dysfunction in male and female chickens at adulthood.
METHODS: 14 (7 males and 7 female) chickens were incubated, hatched and 
raised at sea level (SL, Santa Cruz, Bolivia, 420m) and 14 (7 male and 7 female) 
chickens were incubated, hatched and raised at high altitude (HA, La Paz, 
Bolivia, 3600m). At ca. 6 months of adulthood, transthoracic ecocardiography 
was performed under mild anaesthesia.
RESULTS: HA male (44±1) and female (46±1) chickens had higher haematocrit 
than SL male (31±1) and female (26±1%) chickens (P<0.05). In males, HA 
markedly elevated the tricuspid pressure gradient and the pulmonary artery 
diameter, indicative of pulmonary hypertension (Fig 1 A and B). Conversely, 
in females, there was no pulmonary artery remodelling and the increment in 
the tricuspid pressure gradient was lower. Males but not females at HA had 
a signifi cantly lower mitral pressure gradient signifying decreased systemic 
afterload. There were no changes in the aortic diameter in either males or 
females (Fig. 1 C and D).
CONCLUSIONS: Development under high altitude hypoxia programmes 
pulmonary hypertension at adulthood in chickens, with males being at greater 
risk than females.
Supported by the British Heart Foundation. 

Figure 1. Atrio-ventricular function and outfl ow vessel diameter in the 
right and left heart in adult male (M) and female (F) chickens incubated, 
hatched and raised at high altitude (HA, n=7 for each sex, black bar) or at 
sea level (SL, n=7 for each sex, white bar). P<0.05: a, HA vs. SL; b, M vs. F 
(ANOVA+Tukey test).

O-111
Differential Effects of Early- Versus Late-Onset Hypoxia in Pregnancy on 
Fetal Aortic Remodelling. EJ Camm, EA Herrera, JA Hansell, AD Kane, JL 
Mullender, CM Cross, FBP Wooding, DA Giussani. Physiology, University of 
Cambridge, United Kingdom.
Aortic wall thickening is relevant in the clinical setting, as arterial stiffness is a 
key component in the aetiology of hypertension, atherosclerosis and coronary 
heart disease (Arnett et al. Am J Epid 140:669, 1994). Four separate clinical 
studies have reported that babies born from pregnancies complicated by 
intrauterine growth restriction (IUGR) also show aortic thickening, suggesting 
a prenatal origin of increased susceptibility to cardiovascular disease (Skilton et 
al. Lancet 365:1484, 2005; Koklu et al. Horm Res 65:269, 2006; Akira et al. J 
Pediatr 148:49, 2006; Cosmi et al. Obstet Gynecol 114:1109, 2009). However, 
which adverse conditions common to IUGR pregnancies are responsible for 
remodelling of the fetal aorta remains unclear. In this study we have compared 
two experimental models of early- versus late-onset hypoxia in pregnancy on 
fetal aortic remodelling.
METHODS: Pregnant Wistar rats were housed under normoxic (21% O2) or 
hypoxic conditions from either days 6-20 (13% O2; early-onset hypoxia) or 
days 15-20 (10% O2; late-onset hypoxia) of gestation. At day 20 of gestation, 
fetal thoraces were fi xed for quantitative histological analysis of the aorta.
RESULTS: Both models of fetal hypoxia led to an increase in the thickness or 
area of the fetal aortic wall:lumen ratio, but for different reasons. Relative to 
normoxic pregnancy, early-onset hypoxia increased fetal aortic wall thickness 
and area (Fig. 1A); the area of the aortic lumen was unaltered (Fig. 1B). 
Conversely, late-onset fetal hypoxia did not alter the area of the aortic wall 
(Fig. 1C) but signifi cantly decreased lumen area (Fig. 1D).
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CONCLUSIONS: Early-onset hypoxia led to remodelling of the fetal 
aorta characteristic of outward hypertrophic growth. In contrast, late-onset 
fetal hypoxia promoted vascular changes consistent with inward eutrophic 
remodelling. The data highlight that the time of onset of developmental hypoxia 
can differentially affect the morphology of the fetal aorta. Different mechanisms 
of action promote fetal aortic remodelling in complicated pregnancy.
Supported by the BBSRC & BHF.

O-112
Inhibition of Inducible NOS-Derived Nitric Oxide (NO) Abolishes 
the Increase in Peroxynitrite, MMP-9 and Collagen Accumulation 
in Chronically Hypoxic Fetal Guinea Pig Hearts. LaShauna C Evans,1 
Hongshan Liu,2 Loren P Thompson.2 1Physiology, Univ. of Maryland; 2Ob/
Gyn/Repro Sci, Univ. of Maryland, Baltimore, MD, USA.
We have previously shown that chronic hypoxia both upregulates the iNOS/
NO/cGMP pathway and increases lipid peroxidation in fetal guinea pig hearts, 
indicative of both nitrosative and oxidative stress, respectively. Under these 
conditions, peroxynitrite may be formed as a result of the interaction between 
NO and superoxide anions (O2-). We have also reported that hypoxia increases 
matrix metalloproteinase-9 (MMP-9) expression in fetal hearts. MMPs are 
proteolytic enzymes that digest the extracellular matrix (ECM) in the myocardial 
interstitium. Therefore, we propose that iNOS-derived NO increases MMP-9 
and collagen due to ONOO- formation in fetal hearts during chronic hypoxia. 
Methods: Pregnant guinea pigs were exposed to room air (normoxic, NMX) 
(n=5) or 10.5%O2 (hypoxic, HPX) (n=5) for 14d prior to term (term=65d). 
In separate animals, L-N6-(1-Iminoethyl)-Lysine (L-NIL), a selective iNOS 
inhibitor, was administered (1-2mg/kg/d) to pregnant NMX (n=5) and HPX 
(n=5) mothers via their drinking water for 10d prior to fetal excision. At 60d 
gestation, near-term fetuses were removed via hysterotomy from anesthetized 
sows. Fetal hearts were excised and fi xed for paraffi n embedding. Cardiac 
ventricles were sectioned and stained with antibodies against 3-nitrotyrosine 
(3-NT; for ONOO- formation) and MMP-9 protein, or Sirius red to identify 
collagen. Cytosolic staining was quantifi ed using IPlab imaging software and 
normalized per a standardized area of each section. Results: Chronic hypoxia 
increases (P<0.05) positive staining for 3-NT, MMP-9, and collagen fi ber 
accumulation by 80 fold, 176% and 131%, respectively, in cardiac ventricles 
compared to NMX controls. In the presence of L-NIL, the hypoxia-induced 
increase in 3-NT, MMP-9 and collagen was inhibited (P<0.05) to levels 
comparable to NMX controls. In addition, there were no differences between 
NMX and L-NIL alone. Conclusions: These results suggest that intrauterine 
hypoxia increases MMP-9 and collagen in fetal guinea pig hearts that may be 
mediated by ONOO-. Therefore, the iNOS/NO pathway may be an important 
target site for regulating the adverse effects of ONOO- formation in HPX fetal 
hearts. [(NIH HL90044/LE) & NIH HL49999/LT)]

O-113
Fetal Programming of Vascular Dysfunction: Role of Cytokines and 
Endothelial Activation. Jennifer A Thompson,1 Bryan S Richardson,1,2 Timothy 
RH Regnault.1,2 1Physiology and Pharmacology, The University of Western 
Ontario, London, ON, Canada; 2Obstetrics and Gynecology, The University 
of Western Ontario, London, ON, Canada.
Introduction: In the developed world, chronic hypoxemia due to placental 
insuffi ciency accounts for 60% of intrauterine growth restriction. Impaired 

fetal growth is an established risk factor for cardiovascular disease (CVD), yet 
mechanisms are unknown. With use of a model replicating the human condition, 
we’ve provided evidence that aberrant aortic remodeling is the developmental 
disturbance that renders the hypoxic fetus vulnerable to later CVD. Aortae of 
hypoxic fetuses exhibited increased expression of procollagen I and III leading 
to wall thickening and a reduced ratio of elastin:collagen fi bers as well as intima 
hyperplasia. In adults, these structural abnormalities precede aortic stiffening 
and atherosclerosis. Our next goal was to identify molecular mediators of this 
altered development. TGF-β is involved in pathological remodeling of the 
vasculature as it stimulates collagen synthesis and induces elastin degradation 
through activation of proteolytic enzymes. The infl ammatory cytokine TNF-α 
is a known regulator of the atherogenic process. Therefore these factors may 
play a role in hypoxic-induced changes in the fetus. Additionally we aimed to 
determine if biomarkers of endothelial cell activation are elevated in respone to 
intima hyperplasia. Methods: Catheterized fetal sheep were made moderately 
or severely hypoxic by placental embolization between gestational age 117and 
132 (term∼147 days). mRNA levels of TGF-β, TNF-α and E-selectin were 
measured in frozen thoracic aortae using quantitative PCR. Statistical analyses 
were performed with one-way ANOVA. Results: TGF-β mRNA levels were 
elevated in severely hypoxic fetuses compared to control (p = 0.03) while levels 
were similar between control and moderate groups: a pattern refl ecting that of 
procollagen I and III. Relative to normoxic animals, increased mRNA levels 
of E-selectin were found in severely hypoxic animals (p = 0.008) exhibiting 
marked intima hyperplasia. No differences in levels of TNF-α were found. 
Conclusion: Altered aortic remodeling in the severely hypoxic fetus is mediated 
in part by TGF-β. Increased adhesion molecule expression may indicate 
endothelial damage due to intima hyperplasia. Thus vascular dysfunction in 
growth restricted individuals leading to the development of CVD may arise 
from structural defects established before birth.

O-114
Stimulation of Angiogenesis by Fetal Hypoxia Mediated by Altered Release 
of Liver-Produced Angiogenic and Haemostatic Plasma Proteins. Maxim 
D Seferovic,1 Devanand Pinto,2 Subrata Chakrabarti,3 Madhulika B Gupta.4 
1Department of Biochemistry, University of Western Ontario, Children’s 
Health Research Institute, London, ON, Canada; 2NRC, Institute for Marine 
Biosciences, Halifax, NS, Canada; 3Department of Pathology, University 
of Western Ontario, London, ON, Canada; 4Departments of Pediatrics and 
Biochemistry, University of Western Ontario, Children’s Health Research 
Institute, London, ON, Canada.
Introduction: Fetal hypoxia is believed to be an important contributing 
factor to the pathophysiology and adverse outcomes in common pregnancy 
complications such as IUGR and preeclampsia. Recent studies have 
demonstrated that liver secreted and haemostatic proteins regulate angiogenesis. 
However, if fetal hypoxia modulates the secretion of these proteins in the 
human fetus is unknown.
Hypothesis: We tested the hypothesis that fetal hypoxia in the human fetus 
is associated with altered circulating levels of liver secreted and haemostatic 
proteins, which results in stimulation of angiogenesis.
Methods: Fetal blood samples were obtained from umbilical vein in fetuses 
with varying degree of oxygenation at birth (n=24) and plasma concentrations 
of PAI-1, transferrin, clusterin and fi brinogen were determined by immuno 
assays. HepG2 cells were cultured in 1, 5 or 20% O2, the concentrations of 
of PAI-1, transferrin, clusterin and fi brinogen in the conditioned media (CM) 
were determined using LC-MS/MS. Furthermore, human vascular endothelial 
cells were incubated in CM from HepG2 cells cultured at differing oxygen 
levels and angiogenesis was assessed using In Vitro Angiogenesis Assay with 
subsequent tube length and cell area quantifi cation.
Results: PAI-1 and transferrin increased with low venous pO2 (r=-0.70, p=0.02 
and r=-0.66, p=0.04), clusterin and fi brinogen decreased (r=0.82, p=0.002, and 
r=0.70, p=0.02). Clusterin decreased (-1.6-fold), while PAI-1 (2.4 -3.6-fold), 
transferrin (1.3, - 2.6-fold) increased in CM from HepG2 cells cultured in 
1% O2. Tube formation increased 10-fold in human vascular endothelial cells 
when cultured in CM from HepG2 cells cultured in 1% O2, and 3-fold in 4% 
O2 (p<0.0001, p<0.05) compared to 20% O2.

Conclusion: These fi ndings demonstrate that low oxygen levels in utero 
lead to pro-angiogenic changes in liver secreted plasma proteins, which may 
stimulate angiogenesis.
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O-115
Bovine Ovary as a Model for Studying Irradiation-Induced DNA Damage. 
David Albertini,1 Darlene Limback,1 Lin He,2 S Samuel Kim.2 1Molecular 
and Integrative Physiology, University of Kansas; 2OB/GYN, University of 
Kansas.
Background: The mechanisms by which the human ovary responds to 
radiotherapy are poorly understood at the cellular and molecular levels despite 
the obvious negative impact such treatments have on subsequent fertility. 
We have developed models for the investigation of irradiation-induced DNA 
damage using the bovine ovary. Methods: Freshly prepared cortical strips 
containing primordial and primary follicles, and isolated granulosa cells 
from antral follicles were subjected to irradiation (8 Gy). For granulosa cells, 
samples were prepared within 1 hr of treatment for biomarker expression of 
DNA damage and repair pathways using western blots. Cortical strips were 
processed at 1, 2 or 24 hrs following irradiation and analyzed on western blots 
for the time course of expression using antibodies for the detection of double 
strand DNA breaks (H2AX), repair pathway components (cleaved PARP, Rad 
50, NBS1, Acetylated histone 3), and markers of apoptosis (caspase-3 cleavage) 
or autophagy (LC3B). Results: A striking 10 fold increase in double strand 
DNA breaks (DSBs) was observed in granulosa cells within 1 hr of treatment 
compared to controls that was accompanied by elevated levels of early (Rad 50, 
Ac-H3, cPARP) but not late (NBS1) markers of DNA repair. Analysis of DSBs 
in cortical strips revealed a progressive increase in H2AX between 1 and 24 hrs 
post-irradiation relative to non-exposed controls over the same time intervals. A 
parallel trend was observed for Ac-H3 and NBS1 whereas levels of RAD 50 and 
LC3B were maximal at 2 hrs and declined to baseline levels by 24 hrs. Finally 
while cPARP remained stable between 1 and 24 hrs, no detectable increase 
in cleaved caspase-3 was evident. Conclusions: Granulosa cells from antral 
follicles exhibit a robust DNA damage repair response to irradiation without 
detectable activation of autophagy or apoptosis. In contrast, the response of 
cortical strips is more complex, likely due to variable responses of different 
cell types and suggests that following an initial repair response, DNA damage 
accumulates over 24 hrs coincident with the activation of autophagy. Discerning 
the cell type specifi c responses for ovarian germ and somatic cells will further 
uncover mechanisms that participate in DNA damage and surveillance in this 
model that can be applied to fertility preservation strategies for cancer patients 
undergoing radiotherapy.

O-116
Interaction between Granulosa-Lutein Cells and Monocytes Regulates 
Secretion of Angiogenic Factors In Vitro. Anna Polec,1 Melinda Raki,2 Tom 
Tanbo,1 Thomas Åbyholm,1 Peter Fedorcsak.1 1Women and Children’s Division, 
Oslo University Hospital, Oslo, Norway; 2Institute of Immunology, University 
of Oslo, Oslo, Norway.
INTRODUCTION Corpus luteum formation implies a rapid leukocyte 
infi ltration and extensive neovascularization of the collapsing follicle, which 
may allow and require an interplay between granulosa-lutein cells (GL) and 
invading leukocytes. We tested the hypothesis that release of angiogenic 
factors was regulated by an interaction between GL cells and homologous 
leukocytes in vitro.
METHODS & RESULTS Fluid of preovulatory follicles was aspirated from 
women undergoing IVF. Contaminating leukocytes were depleted with CD45-
conjugated immunobeads and GL cells so purifi ed were cultured alone or 
together with homologous peripheral monocytes. Low IL-8 levels were detected 
in conditioned media of GL cells that when cultured alone, and IL-8 secretion 
was increased in GL cells co-cultured with monocytes. By fl ow cytometry, 
both GL cells and monocytes were found to accumulate intracellular IL-8, 
and accumulation was increased in co-cultured cells. Monocytes expressed 
IL-8 receptors CXCR1 and CXCR2, and monocytes’ exposure to IL-8 or GL 
cell-conditioned media induced phosphorylation of p38 MAP kinase as well as 
Ca++ infl ux. In under-agarose assay, monocytes migrated towards a gradient 
of IL-8 and conditioned medium of GL cells; cell migration was suppressed 
by anti-IL-8 antibody. Conditioned media of GL cells increased capillary tube 
formation by human umbilical vein endothelial cells (HUVEC) cultured on 
Matrigel, increased directed HUVEC migration in a Boyden chamber, and 
induced cytoplasmic translocation of p38 MAPK in HUVEC. Conditioned 
media of GL cells contained varying levels of angiogenic cytokines measured 
by Luminex assay. The pattern of cytokine release differed in GL cells cultured 
alone compared to co-cultured cells, so that secretion of IL-8, PECAM-1, leptin, 
VEGF, G-CSF, and HGF was increased in the presence of monocytes.
CONCLUSIONS - Human GL cells release the chemokine IL-8 that activates 
IL-8 receptor-specifi c signaling and directed migration of leukocytes towards 
the chemical gradient. An initial recruitment of monocytes may further enhance 

IL-8 release, thus promoting a massive leukocyte infi ltration of the forming 
corpus luteum. Infi ltrating leukocytes may modulate the release pattern of 
angiogenic factors by GL cells, which supports the theory that interaction 
between GL cells and leukocytes regulates ovarian angiogenesis.

O-117
Topoisomerase II Inhibition Prevents Doxorubicin-Induced DNA Damage. 
Elon C Roti Roti, Sana M Salih. Ob/Gyn, University of Wisconsin-Madison, 
Madison, WI, USA.
Background: Chemotherapy-induced infertility is a growing concern as the 
number of cancer survivors rises. Roughly 1 in 400 adults will be a childhood 
cancer survivor by 2020; ∼6% of female survivors will suffer acute ovarian 
failure and 8%, premature menopause. Up to 80% of breast cancer survivors 
suffer premature menopause, increasing their risk for osteoporosis and heart 
disease. The American Societies of Clinical Oncology and Reproductive 
Medicine recommend fertility preservation options for women of reproductive 
age undergoing chemotherapy treatment, including embryo and oocyte 
cryopreservation. These protective therapies are utilized at low frequency, 
however, as they are cost-prohibitive, relatively ineffi cient (only 4% of 
harvested oocytes result in live births) and can delay cancer therapy. These 
techniques are not generally applicable to pre-pubescent girls, leaving childhood 
cancer patients with no options. Objectives: The goal is to identify a drug-
based fertility preservation approach that may circumvent the prohibitive time 
and expense of traditional fertility treatments. We hypothesize attenuating 
the initial insult will limit both ovarian failure and genetic consequences for 
embryos. We utilized doxorubicin (DXR) as a model chemotherapeutic agent. 
DXR intercalates DNA, preventing double strand (ds) break resealing during 
topoisomerase II-mediated DNA replication. We thus tested the hypothesis 
topo II inhibitors would prevent DXR-induced DNA damage in a mouse-
derived granulosa cell line. Methods: The comet assay was used to quantify 
DXR-induced ds DNA breaks in individual immortalized KK15 mouse ovarian 
granulosa cells. Cells were pre-treated with the topoisomerase II inhibitor, 
dexrazoxane, to prevent DXR-induced damage. Results: We measured DXR-
induced DNA damage in KK15 as early as 1 hour post-treatment with 50 nM 
DXR as a 20% increase in ds breaks over control in the comet assay. By 6H, 
the damage was saturated. Pretreating cells with 20 uM dexrazoxane prevented 
DXR-induced DNA damage and H2A.X activation, marking cellular response 
to DNA damage. Even at concentrations of 200 uM, dexrazoxane exhibits very 
low toxicity in the granulosa cell line. Ongoing experiments will determine 
whether protecting from DXR-induced DNA damage results in preserved 
cell viability. Conclusions: Pretreating with clinically-approved dexrazoxane 
prevents DXR-induced DNA damage and may provide one mechanism to 
protect from chemo-induced ovarian toxicity for cancer patients.

O-118
A Novel RNA-Binding Protein-Mediated Post-Transcriptional Mechanism 
of LH/hCG Receptor Down Regulation in Human Granulosa Cells. Bindu 
Menon, KMJ Menon. Obstetrics/Gynecology, University of Michigan, Ann 
Arbor, MI, USA.
During preovulatory LH surge in normal menstrual cycles or in response 
to hCG administration for ovulation induction, LH/hCG Receptor (LHR) 
undergoes transient downregulation. This down regulation occurs through 
post-transcriptional mechanism mediated by an mRNA binding protein, 
designated as LHR mRNA binding protein (LRBP). During hCG-induced 
LHR downregulation, LRBP binds LHR mRNA and mediates its accelerated 
degradation. In the present study we examined the intra cellular signaling 
mechanism triggered by LH/hCG that leads to the LHR down regulation. 
Human granulosa cells were isolated from ovarian follicular aspirates after ova 
harvest and cultured in McCoy’s medium containing 10% FBS for 48 h and in 
serum free medium for an additional 48 h. The cells were then treated with 10 
IU hCG and the activation of its downstream target, ERK 1/2, as well as the 
down regulation of LHR mRNA were examined using western blot analysis and 
real time PCR, respectively, at different time intervals. ERK 1/2 was activated 
within 5 min of hCG treatment and sustained for 1 h. There was a signifi cant 
downregulation of LHR mRNA expression in cells treated with hCG, when 
compared to the control (0.47±0.12- fold vs. control, p<0.05, n=3) by 24 hours. 
Pharmacological inhibition of ERK 1/2 using U0126 (10 µM) signifi cantly 
reduced the extent of hCG-induced LHR mRNA downregulation. The role 
of ERK1/2 on LRBP expression and activity was also analyzed by Western 
Blot and RNA electrophoretic mobility shift assay (REMSA), respectively. In 
response to hCG, there was a 2.5 fold increase in LRBP protein expression 
and its RNA binding activity. These increases were completely abolished by 
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pretreatment with U0126. This was confi rmed using specifi c siRNA targeted 
against ERK1/2 (ERKsi). The downregulation of LHR mRNA as well as 
increases in LRBP expression and binding activity were analyzed after hCG 
treatment of human granulosa cells transfected with control (CTLsi) or ERK1/2 
specifi c siRNA. There was no decrease in the mRNA levels of LHR, when 
ERKsi transfected cells are treated with hCG, unlike CTLsi. Similarly the 
increase in LRBP expression and binding activity induced by hCG in CTLsi 
cells, were not observed in ERKsi transfected cells. These data show that 
ERK1/2 pathway mediate the LH/hCG- induced LHR mRNA downregulation, 
by regulating the expression and activity of LRBP. This work is supported 
by NIH grant R37 HD06656.

O-119
Hormonal Ovarian Reserve in Patients Undergoing Fertility-Sparing 
Peripheral Blood Stem Cell Transplant. Erin Wolff,1 Connie Alford,1 Alan 
Remaley,2 Ninet Sinaii,3 Richard Childs,4 Pamela Stratton.1 1NICHD, NIH; 
2DLM, NIH; 3BCES, NIH; 4NHLBI, NIH.
Background: Previously, allogeneic bone marrow transplantation was 
associated with gonadotoxicity. Newer methods of peripheral blood stem 
cell transplantation (PBSCT) are less toxic and have allowed for use in 
nonmalignant conditions, but ovarian function has not been well described. 
Our objective was to characterize ovarian function before and after PBSCT. We 
hypothesized that recipients would initially demonstrate diminished ovarian 
reserve (DOR), but would regain ovarian function over time.
Methods: Patients at the NHLBI with debilitating hematological disorders 
such as myelodysplastic syndrome, severe aplastic anemia, paroxysmal 
nocturnal hematuria, and non-Hodgkin’s lymphoma who underwent reduced 
intensity PBSCT using cyclophosphamide and fl udarabine were asesssed. 
Serial ovarian reserve testing was performed using serum follicle stimulating 
hormone (FSH), luteinizing hormone (LH), estradiol (E2) and progesterone 
(P) before and after PBSCT.
Results: This PBSCT regimen was associated with high rates of ovarian 
function.(Fig 1) 12 of 15 patients available for analysis were under 40 years 
old. Of these, 3 had term deliveries of healthy infants, 4 demonstrated ovulatory 
P, 1 had an LH surge, 2 showed recovery of ovarian function (after initial 
dysfunction), while 1 had persistent hypogonadotropic hypogonadism. The 
last patient died within the fi rst year. Early ovarian reserve testing (<1 yr from 
transplant) more commonly revealed hypothalamic suppression rather than 
elevated FSH consistent with DOR.

Conclusion: This is the fi rst assessment of ovarian reserve testing in post 
PBSCT patients. Surprisingly, hypothalamic suppression is the predominant 
posttransplant feature, often followed by initially elevated FSH levels, with 
an eventual resumption of high rates of fertility and ovulation in this PBSCT 
regimen. Early post-transplant hypothalamic suppression may be secondary 
to steroid therapy used to prevent graft rejection.
Support: Intramural NIH: PRAE/NICHD, BCES/CC, DLM/CC, HB/NHLBI; 
Endometriosis Association

O-120
The Pattern of Peri-Ovulatory Ovarian Thecal Cell TIMP-1 Protein 
Localization, but Not TIMP-1 mRNA Levels, in a Rat Model for 
Endometriosis Differs Signifi cantly from Controls: A Mechanism for 
Reduced Ovulation in Endometriosis? Emily Rigden,1 Julie AW Stilley,1 
J Wade Davis,2 Kathy L Sharpe-Timms.1 1Ob, Gyn and Women’s Health, 
University of Missouri; 2Dept of Statistics, University of Missouri, Columbia, 
MO, USA.
Background: Endometriosis has been shown to reduce fertility; however the 
cause is unknown. It has been previously reported that luteinized unruptured 
follicular syndrome was increased in the well-established surgically-induced 
rat model for endometriosis (Endo) compared to surgical controls (Sham). It 
has been hypothesized that elevated tissue inhibitor of metalloproteinase 1 
(TIMP1) in endometriosis blocks matrix metalloproteinase activity essential 
for ovulation.
Objectives: The goal of this study was to determine whether TIMP1 mRNA 
and protein localization in ovarian follicular theca and granulosa cells was 
elevated in Endo compared to Sham rats.
Methods: Rats with surgically-induced endometriosis were euthanatized during 
the peri-ovulatory period at 4pm, 8pm, 12am, and 4am. TIMP1 mRNA and 
protein localization in the ovarian thecal and granulosa cells were measured by 
fl uorescent in situ hybridization and fl uorescent immunohistochemical staining. 
Fluorescent intensity was quantifi ed using computer assisted imaging. Linear 
mixed models (SAS PROC GLIMMIX) were used to model relationships 
between ovarian thecal and granulosa cell TIMP1 levels over time in Endo 
and Sham rats, with a random effect to account for dependency within rats 
with repeated measurements.
Results: TIMP1 mRNA levels did not differ over time in thecal or granulosa 
cells between Endo and Sham rats. Yet, Endo thecal cell TIMP1 protein was 
higher than Shams at 4pm then remained constant over time, including the 4am 
time point. Sham thecal and granulosa cell TIMP1 protein increased from 4 and 
8pm decreased approaching 12am and then dropped dramatically at 4 am just 
prior to ovulation. Endo granulosa cell TIMP1 protein was higher than Sham 
at 4 pm, dropped at 8 pm and then returned to its 4pm levels at 12 and 4am.
Conclusion: TIMP1 protein localization in Endo rat thecal cells remained 
elevated across time and did not drop prior to ovulation as in Sham rats, 
suggesting thecal cell TIMP1 may be interfering with ovulation. Also, elevated 
levels of TIMP1 protein but not mRNA provide more evidence that ovarian 
thecal TIMP1 protein is from an exogenous source, likely the endometriotic 
implants which have been shown synthesize and secrete large amounts of 
TIMP1.
Supported by NIH HD057445 to KLT
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O-122
Amniotic Fluid Isoprostane Analysis: Biomarker of Oxidative Stress in 
Term and Preterm Births. Stephen Fortunato,1 Robert N Taylor,2 Ramkumar 
Menon.2,3 1Maternal Fetal Medicine Pediatrix, Perinatal Research Center; 2Gyn 
& Ob, Emory University; 3Epidemiology, Emory University.
OBJECTIVE: Healthy pregnancy is characterized by a stable redox balance 
between reactive oxygen species and antioxidants. An imbalance in redox state 
(oxidative stress, OS) is seen in several pathological conditions of pregnancy 
and prior to the onset of labor, both at term and preterm. We hypothesized 
that some exposures predisposing to preterm birth (PTB), such as cigarette 
smoking during pregnancy, or overwhelming metabolic activity associated 
with uterine contractions might increase OS. We tested this hypothesis by 
measuring F2-Isoprostane (F2-IsoP), a non- enzymatic product of arachidonic 
acid metabolism and OS biomarker, in amniotic fl uid (AF).
METHODS: AF samples were collected at the time of delivery from normal term 
births (n=189), spontaneous PTB with intact membranes (n=131) and pPROM 
(n=27) by transabdominal (cesarean section) or transvaginal amniocentesis 
(vaginal delivery). The AF specimens were immediately frozen in opaque 
tubes and subjected to a very sensitive and specifi c gas chromatography/mass 
spectrometry method to quantify F2-IsoP. Student’s t-test was used to compare 
concentrations (reported in ng/ml) between different groups (term vs. PTB 
vs. pPROM) stratifi ed by race (African American and Caucasians), among 
smokers and non-smokers, infection status in PTB, presence or absence of 
labor and mode of delivery.
RESULTS: AF F2-IsoP levels were higher in term births (0.35±0.26) compared 
to PTB with intact membranes (0.45±0.34, p=.003) but similar to pPROM 
(0.47±0.25; p=0.56). Racial disparity was not evident in F2-IsoP concentrations 
at term, PTB or pPROM. Cigarette smokers had signifi cantly higher F2-IsoP 
than nonsmokers at term (0.58±0.11 vs. 0.41±0.02, p=0.02) and PTB (0.56±0.07 
vs.0.31±0.17, p=0.0003). In PTB with infection, F2-IsoP was higher than PTB 
without infection (0.52±0.39 vs.0.30±0.23, p=0.03). Labor associated changes 
were also seen with F2-IsoP level. At term, subjects not in labor undergoing 
cesarean section had lower F2-IsoP (0.36±0.03) than vaginal deliveries 
(0.52±0.03, p=0.004).
CONCLUSIONS: Higher F2-IsoP levels document that OS is a salient feature 
of labor at term and in PTB complicated by pPROM, but this was not apparent 
in PTB with intact membranes. Cigarette smoking induced OS regardless of 
pregnancy status. Although it is not clear whether F2-IsoP plays a functional 
role during labor, it serves as a biomarker OS.

O-123
Cardiovascular but Not Thrombotic Risk Factors Relate to the Onset of 
Preeclampsia. Ralph R Scholten, Louis LH Peeters, Fred K Lotgering, Marc 
EA Spaanderman. Department of Obstetrics & Gynecology, Radboud University 
Nijmegen Medical Centre, Nijmegen, Netherlands.
Objective: 
Formerly preeclamptic women, especially after early onset PE, are at increased 
risk of cardiovascular disease. We tested the hypothesis that prevalence of 
thrombotic and cardiovascular risk factors increase with earlier onset of PE.
Methods: 
1234 women were analyzed (6-12 months post partum) after pregnancy 
complicated by PE (ACOG criteria). All women were screened for 
Thrombophilia (Factor V Leiden/Prothrombin mutation, Protein C/S defi ciency 
or Hyperhomocysteinemia (HHC). Constituents of Metabolic Syndrome were 
evaluated according WHO criteria. Circulatory variables associated with latent 
hypertensive states were measured: low plasma volume (LPV: 125I-HSA indicator 
dilution) and increased vascular resistance (80*MAP/CO; echocardiography). 
Women were divided into 4 groups according gestational age of prior delivery, 
with term group (>37wks) serving as statistical reference.
Results: 
HHC, but not other thrombophilia, related to early onset PE. Except for obesity, 
all constituents of metabolic syndrome related to early onset PE. Both LPV 
and increased TPR related to early onset PE.

n=1234  Gestational age at delivery index pregnancy 
(weeks)  

  22-28 28-32 32-37 >37 Totals
 n 143 357 501 233 1234
       
Any THROMB excl. 
HHC % 18 20 21 17 20%
 OR 1.1 [0.6-2.1] 1.3 [0.8-2.1] 1.4 [0.9-2.1] ref.  
Any THROMB incl. 
HHC % 39 40 39 28 37%
 OR 1.7 [1.1-2.7 1.7 [1.2-2.5] 1.6 [1.1-2.4] ref.  
Metabolic Syndrome: % 24 22 11 11 15 %
 OR 2.5 [1.4-4.6] 2.3 [1.4-3.7] 0.9 [0.6-1.6] ref.  
- Hyperinsulinemia % 69 67 55 54 60 %
 OR 1.9 [1.2-2.9] 1.4 [1.2-2.5] 1.1 [0.8-1.5] ref.  
- Hypertension % 32 30 24 18 26 %
 OR 2.1 [1.3-3.5] 1.9 [1.3-2.9] 1.4 [1.0-2.1] ref.  
- Obesity % 18 22 15 16 17 %
 OR 1.2 [0.7-2.0] 1.5 [1.0-2.3] 0.9 [0.6-1.4] ref.  
- Dyslipidemia % 24 26 16 15 20 %
 OR 1.8 [1.1-3.1] 2.0 [1.3-3.0] 1.1 [0.7-1.7] ref.  
- Microalbuminuria % 31 28 19 16 22 %
 OR 2.3 [1.4-3.9] 2.0 [1.3-3.7] 1.2 [0.8-1.8] ref.  
Low Plasma Volume % 54 54 47 41 49 %
 OR 1.7 [1.1-2.6] 1.7 [1.2-2.4] 1.3 [0.9-1.8] ref.  
Vascular Resistance ↑ % 27 26 24 17 23 %
 OR 1.8 [1.0-3.2] 1.8 [1.1-2.7] 1.5 [1.0-2.3] ref.  
OR=Odds Ratio [95%CI] 

Conclusion: 
Prevalence of most cardiovascular risk factors including HHC and altered 
circulatory function, but not thrombophilia or obesity relate to the onset of 
preeclampsia.

O-124
The Impact of Genotype on Neonatal Outcomes from Antenatal 
Corticosteroid Therapy for Preterm Labor. David M Haas,1 Amalia S 
Lehmann,2 Santosh Phillips,2 Todd C Skaar,2 Catherine L McCormick,1 Lang 
Li.2 1OB/GYN, Indiana University School of Medicine, Indianapolis, IN, USA; 
2Medicine, Division of Clinical Pharmacology, Indiana University School of 
Medicine, Indianapolis, IN, USA.
Background/Objective: Antenatal corticosteroids (ACS) reduce neonatal 
morbidity and mortality in preterm deliveries. However, not all infants receive 
the same benefi ts from ACS. Genetic single nucleotide polymorphisms (SNPs) 
in drug metabolizing enzymes, transporters, and receptors are responsible 
for variability in response to many drugs. The objective of this project is to 
determine the impact of maternal and fetal SNPs in key betamethasone (BMZ) 
pathways on neonatal outcomes.
Methods: Women admitted for preterm labor and given BMZ were recruited and 
consented. Maternal blood was obtained for DNA. After delivery, neonatal DNA 
was extracted from cord blood or buccal swabs. Samples were genotyped for 
SNPs that are known to impact drug concentrations or are at important steps in 
the glucocorticoid synthesis or signaling pathway using TaqMan® OpenArray 
GT Kit, Custom Format 32, individual TaqMan® SNP genotyping assays, or 
DNA sequencing. Clinical variables and neonatal outcomes were obtained from 
maternal interview and chart abstraction. Regression analysis was performed to 
incorporate maternal clinical variables and maternal and neonatal genotypes into 
a model assaying for associations with neonatal outcomes. Neonatal respiratory 
distress syndrome (RDS) was the primary outcome of interest. The additive 
SNP genotype associations with RDS were tested.
Results: 109 women delivering 118 babies were analyzed. The mean maternal 
age was 26.4±7.0 years old. Genetic SNPs in 3 neonatal exons of the Multi-Drug 
Resistant 1 (MDR1) gene (exon 21, 12, and 26) were signifi cantly associated 
with neonatal RDS (OR, 95% CI: 2.25 (1.08, 4.67), 0.39 (0.19, 0.82), and 0.44 
(0.22, 0.87)) respectively. No statistically signifi cant differences in RDS were 
seen in maternal genotypes or other neonatal genotypes. Estimated gestational 
age at delivery was associated with RDS as expected (p<0.001)
Conclusion: In this study, specifi c neonatal SNPs in the MDR1 gene show some 
evidence of association with neonatal respiratory morbidity after treatment 
with BMZ for preterm labor.
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O-125
Infl uence of Maternal Obesity on Placental Growth and Immune Response. 
Daniel Tessier,1 Emily Hayes,2 Sandeep Raha,2 Alison Holloway,3 Michelin 
Paulin-Levasseur,1 Andrée Gruslin.4 1Biology, University of Ottawa, Ottawa, 
ON, Canada; 2Pediatrics, McMaster University, Hamilton, ON, Canada; 
3Obstetrics and Gynecology, McMaster University, Hamilton, ON, Canada; 
4Obstetrics and Gynecology, The Ottawa Hospital, Ottawa, ON, Canada.
Background: Lifelong maternal obesity is an epidemic associated with an 
increased risk of developing pregnancy complications such as gestational 
diabetes mellitus and pre-eclampsia. In a subset of such pregnancies, an increase 
in fetal growth restriction (FGR) and/or fetal death has been observed. This is 
thought to be related to placental dysfunction.
Objective: Investigate whether lifelong maternal obesity is associated with 
specifi c placental malformations and increased infl ammation.
Methods: A diet induced Sprague Dawley obesity rat model that mimics 
outcomes seen in the human population was used for these studies. To 
characterize placental malformations, we performed systematic morphometric 
analyses at GD 15 and 18 by measuring the surface area of the specifi c layers of 
the feto-placental unit such as the labyrinth, the junctional zone and the decidua. 
Infl ammation was determined by localizing and quantifying the macrophage cell 
population within the placental tissue. We performed immunohistochemistry 
(IHC) with an anti CD68 (macrophage cell marker) antibody. We also performed 
IHC on a potential mediator of infl ammation, visfatin, a known macrophage 
pro-survival signal.
Results: Obese rats were found to have decreased fertility, increased absorption 
sites, increased stillbirth and decreased birthweight. At gestational day 15, the 
obese rats had a signifi cantly smaller decidual layer compared to control diet 
deciduas. Obese rats also displayed an increase in resident macrophage within 
the labyrinth tissue. Visfatin was shown to be localized to specifi c cells within 
the labyrinth of the rat feto-placental unit. Moreover, there was an increase in 
visfatin positive cells in the high fat diet derived tissue, suggesting an increase in 
production and possible infl uence in induction of a pro-infl ammatory state.
Conclusion: We have, for the fi rst time demonstrated novel morphological 
differences as well as increased infl ammation within the placental tissues 
of obese maternal rats. This appears to be associated with increased visfatin 
expression. The specifi c role of visfatin and the possibility that it may represent 
a marker of placental diseases in the pregnant obese population need to be 
further elucidated.

O-126
Prenatal Intervention To Prevent Postpartum Depression in Adolescent 
Mothers. Maureen G Phipps,1,2,3 Caron Zlotnick,3 Christina A Raker,1 Crystal 
F Jocelyn.1 1Obstetrics and Gynecology, Alpert Medical School of Brown 
University and Women & Infants Hospital, Providence, RI, USA; 2Community 
Health, Alpert Medical School of Brown University, Providence, RI, USA; 
3Psychiatry and Human Behavior, Alpert Medical School of Brown University, 
Providence, RI, USA.
Background: Each year in the US, more than 400,000 babies are born to teen 
mothers. Although 25-35% of these teen mothers experience postpartum 
depression (PPD), limited research has been focused on preventing the 
condition.
Objective: To evaluate the feasibility, acceptability and effi cacy of an innovative 
interpersonal therapy-based (IPT) intervention delivered during pregnancy in 
reducing the risk of PPD in adolescent mothers.
Study design: Randomized controlled trial pilot study including 106 pregnant 
adolescents who were 17 years old or younger at their fi rst prenatal visit. 
Participants were randomized to the IPT intervention program (n=54) or the 
didactic control program (n=52). Each program included 5 sessions delivered 
during the prenatal period. The primary outcome was a diagnosis of PPD 
assessed by a blinded research assistant using the KID-SCID (DSM IV criteria) 
at 6-weeks, 3-months and 6-months post partum.
Results: Participants were from diverse backgrounds including Hispanic (53%), 
non-Hispanic black (17%) and non-Hispanic white (16%). The study follow 
up rate was 86% (91/106) through 6 months postpartum. The overall rate of 
PPD in the intervention group (12.5%) was lower than the control group (25%) 
with a hazard ratio (HR) of 0.44 (95% CI 0.17-1.15).
Conclusion: This study showed initial effi cacy of the IPT-based intervention in 
preventing PPD. In addition, the evaluation demonstrated both feasibility and 
acceptability of delivering the IPT intervention to pregnant adolescents during 
the course of prenatal care. The public health impact is signifi cant given that a 
prevention-focused intervention delivered during the prenatal period has the 
potential to reduce the risk for PPD in adolescent mothers.

O-127
Membrane ERα Interacts with mGluR1a To Stimulate Progesterone 
Synthesis in Hypothalamic Astrocytes. John Kuo,1,2 Naheed Hamid,1 
Galyna Bondar,1 Paul Micevych.1 1Department of Neurobiology, Laboratory 
of Neuroendocrinology, Brain Research Institute, David Geffen School of 
Medicine at UCLA, Los Angeles, CA, USA; 2Department of Obstetrics and 
Gynecology, David Geffen School of Medicine at UCLA, Los Angeles, CA, 
USA.
Progesterone synthesis by hypothalamic astrocytes is essential for the initiation 
of estrogen positive feedback leading to the LH surge. Ovarian estradiol 
rapidly induces the release of intracellular calcium that stimulates progesterone 
synthesis. We have previously demonstrated that group Ia metabotropic 
glutamate receptors (mGluR1a) mediate membrane estrogen receptor-alpha 
(mERα) initiated calcium signaling. We now report that mERα transactivation 
of mGluR1a stimulates progesterone synthesis in primary hypothalamic 
astrocytes from postpubertal female rats. 17β-estradiol (1, 10, 100, and 1,000 
nM) maximally stimulated progesterone synthesis (p<0.05) as measured by 
radioimmunoassay, but lower doses of estradiol (0.1, 0.25, 0.5, and 0.75 nM) 
did not increase progesterone (p>0.05) above basal levels. A 5 min estradiol 
(1 nM) incubation was suffi cient for signifi cantly increased progesterone 
synthesis compared with controls (p<0.05). Blockade of mGluR1a with the 
selective antagonist, LY 367385 (50 nM), attenuated the estradiol (1 nM)-
induced progesterone synthesis (p<0.05). Conversely, the mGluR1a agonist, 
(S)-3,5-dihydroxyphenylglycine hydrate (DHPG), enhanced the estradiol 
stimulation. Estradiol (1 nM) plus DHPG (100 nM) induced signifi cantly 
greater progesterone synthesis than either estradiol (p<0.05) or DHPG (p<0.05) 
alone. Co-immunoprecipitation demonstrated the potential interaction of 
ERα, but not ERβ, with mGluR1a. This was consistent with progesterone 
stimulation by the selective ERα agonist propylpyrazole triole (PPT; 1 nM; 
p<0.05 vs. control). As expected, PPT was attenuated by 50 nM LY 367385 
(p<0.05). Diarylpropionitrile (DPN), a selective ERβ agonist, at a much higher 
concentration (100 nM) failed to stimulate progesterone synthesis (p>0.05 vs. 
control). These results support a mERα - mGluR1a interaction for estradiol 
stimulated progesterone synthesis in hypothalamic astrocytes. Furthermore, 
augmentation of the estradiol response by activation of the mGluR1a suggests 
that steroidogenic activity of astrocytes is infl uenced by local neuronal activity. 
Supported by NIH grants HD042635 and HD001281, and the Reproductive 
Scientist Development Program (NIH HD00849-23 and Bayer HealthCare 
Pharmaceuticals).

O-128
Endometrial Epithelial Secreted Mediators, VEGF and FGF2 Mediate 
Embryo-Maternal Interactions at Implantation. Natalie J Hannan,1,2 Premila 
Paiva,1 Katie Meehan,1 Cassandra Hincks,1 Luk JF Rombauts,3,4 David K 
Gardner,2 Evdokia Dimitriadis,1 Lois A Salamonsen.1 1Uterine Biol, Prince 
Henry’s Institute; 2Zoology, University of Melbourne; 3Monash IVF, .
Embryo implantation requires synchronized dialogue between the receptive 
endometrium and blastocyst via locally produced soluble mediators. Cytokines 
and growth factors secreted into the uterine cavity likely affect endometrial 
receptivity and support the peri-implantation blastocyst. Blastocyst-derived 
hCG may infl uence the endometrial milieu to enhance receptivity. Previously 
we examined the profi les of a selected cohort of 42 cytokines/growth factors 
in both human uterine fl uid (UF) and conditioned media from primary human 
endometrial epithelial cells (EECs) treated ± hCG, using quantitative Milliplex 
LuminexTM assays, revealing UF and EECs secretions share remarkably similar 
profi les. These studies identifi ed over 30 cytokines/growth factors, 8 of which 
novel to human endometrium. VEGF levels were signifi cantly reduced in the 
UF from women with unexplained infertility and hCG signifi cantly increased 
secretion of 6 factors including VEGF and FGF2. The current study aimed to 
determine functional roles of endometrial epithelial secreted factors, including 
VEGF and FGF2, at the embryonic-maternal interface. UF was obtained (by 
saline lavage of the uterine cavity) from fertile women during the receptive 
(mid-secretory; n=7) and non-receptive (mid-proliferative n=7) phases of 
the cycle. EEC1 cells were treated with receptive phase UF and recombinant 
human (rh) FGF2 (100ng/ml) and VEGF (50ng/ml) for 48 hours, adhesion to 
fi bronectin and collagen IV was examined. F1 hybrid (C57BL/6 x CBA/Ca) 
mouse blastcocyts were treated with rhVEGF (5-500ng/ml) and receptive or 
non-receptive UF. Blastocyst outgrowth on fi bronectin was examined over 
98 hours. Receptive UF and both rhFGF2 and VEGF signifi cantly increased 
EEC1 adhesion to both substrates, compared to control. Receptive UF and 
rhVEGF signifi cantly enhanced blastocyst outgrowth; where as non-receptive 
UF signifi cantly reduced blastocyst attachment and outgrowth. These fi ndings 
suggest that soluble mediators in UF play important roles in EEC-blastocyst 
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adhesion during implantation and that VEGF and FGF2 are key players in 
the embryonic-maternal dialogue during implantation. Identifying soluble 
mediators in UF may provide potential biomarkers of endometrial receptivity 
and insight into the unique microenvironment essential for implantation.

O-129
DNA-Regulatory Elements in the Pituitary Adenylate Cyclase-Activating 
Peptide (PACAP) Gene Promoter Responsible for GATA Responsiveness. 
Robin L Thomas, Natalie M Crawford, Constance M Grafer, Weiming Zheng, 
Lisa M Halvorson. Obstetrics & Gynecology, University of Texas Southwestern 
Medical Center, Dallas, TX, USA.
Objective: PACAP has widespread distribution and function in the reproductive 
system. In the pituitary, PACAP is secreted by gonadotropes and modulates 
gonadotropin biosynthesis and secretion. GATA factors are also ubiquitous in 
the reproductive axis. One of the many functions of GATA factors is to direct 
the differentiation of cell lineages during the development of the anterior 
pituitary. Previous studies in our laboratory have demonstrated induction of 
pituitary PACAP gene expression by transcription factors GATA-2 and GATA-
4. The objective of these studies was to identify GATA-responsive promoter 
elements in the PACAP gene.
Materials and Methods: Gonadotrope-derived LßT2 cells and CV-1 fi broblast 
cells were transfected with rat PACAP promoter-luciferase constructs and 
GATA-2 or -4 expression or empty control vectors. A ß-galactosidase reporter 
vector controlled for transfection effi ciency. Statistical analysis was performed 
by one-way ANOVA with signifi cance set at p<0.05.
Results: Full-length (-1916/+906) PACAP promoter activity was upregulated 
by transcription factors GATA-2 and -4 in LßT2 and CV-1 cell lines with loss 
of GATA-stimulated expression with deletion from position -402 to -77. Serial 
transfection of 5’ truncation constructs were generated within this promoter 
region and tested in CV-1 cells. GATA-2 and -4-stimulated PACAP promoter 
activity was signifi cantly decreased with deletion between positions -242 
to -172 (19% and 15% of full length, respectively, p<0.05). By sequence 
homology, this region contains multiple GATA and two CRE (-205 and 
-179) cis-elements. GATA-stimulated expression was signifi cantly blunted 
in a PACAP promoter construct containing mutations in both CREs (23% of 
full length, p<0.05). Single site mutations of the CREs did not effect GATA-
stimulated PACAP expression.
Conclusions: Our results localize GATA-mediated stimulation of PACAP 
gene expression, in part, to two CRE cis-elements in the proximal promoter 
region. We are in the process of further characterizing the importance of these 
cis-elements by point mutation analysis. As PACAP modulates gonadotropin 
gene expression, this information may provide valuable insight into both normal 
and abnormal gonadotrope function.
Support: R01 HD054782

O-130
Metabolism and Oxidative Stress: Integral Role in Regulation of the 
Adhesion Phenotype. Ghassan M Saed,1 Nicole M Fletcher,1 Zhong L Jiang,1 
Awoniyi Awonuga,1 Husam M Abu-Soud,1 Michael P Diamond.1 1Obstetrics 
and Gynecology, Wayne State University School of Medicine, Detroit, MI, 
USA; 2USA; 3USA.
Introduction: Adhesions provide a means of supplying oxygen and nutrients 
to postsurgical ischemic tissue. Hypoxia is known to be a major contributor to 
the development of the adhesion phenotype, in vitro. Adhesion fi broblasts are 
believed to be under intrinsic oxidative stress as they manifest lower superoxide 
dismutase (SOD3) and myeloperoxidase (MPO), as well as lower nitric oxide 
(NO), although inducible nitric oxide synthase (iNOS) levels are the same, as 
compared to normal peritoneal fi broblasts.
Objective: We hypothesize a role for aerobic metabolism in regulating oxidative 
stress markers such as iNOS, and its product, NO, as well as SOD3, and MPO, 
which collectively regulate cellular free radical formation.
Methods: We utilized dichloroacetic acid (DCA), a stimulator of pyruvate 
dehydrogenase, causing the conversion of pyruvate in the Kreb’s cycle rather 
than into lactate, thereby converting anaerobic to aerobic metabolism. Primary 
cultures of fi broblasts from normal peritoneal and adhesion tissues were 
established from the same patients (n=5). Adhesion and normal peritoneal 
fi broblasts were assessed for 24 hours at various doses of DCA (0, 20, 40, and 80 
ug/ml). SOD3, MPO, and iNOS expression, as well as NO levels, were assessed, 
utilizing a combination of real-time RT-PCR, ELISA, and Greiss assay.
Result(s): DCA treatment resulted in a signifi cant increase in iNOS mRNA 
as well as NO levels in both normal peritoneal and adhesion fi broblasts, in a 
dose dependent manner (p<0.05). There was also a signifi cant dose dependent 

decrease in SOD3 mRNA levels in both normal peritoneal and adhesion 
fi broblasts (p<0.05). DCA’s effect on MPO levels was however different; 
MPO levels were signifi cantly decreased in normal peritoneal fi broblasts 
(p<0.05), while increased in adhesion fi broblasts (p<0.05), in a dose dependent 
manner.
Conclusion(s): The conversion of anaerobic to aerobic metabolism reduces 
oxidative stress with associated diminution of the adhesion phenotype. These 
fi ndings provide a support for clinical medicinal intervention for the reduction 
of postoperative adhesions.

O-131
Codistrbution of Androgen and Estrogen Receptors with Leptin Receptors 
in Neurons of the Adult Murine Brain. Josh C Skorupski,1 Megan L 
Greenwald-Yarnel,2 Martin G Myers, Jr.3,4 1Obstetrics and Gynecology, 
University of Michigan, Ann Arbor, MI, USA; 2Neuroscience Graduate 
Program, University of Michigan, Ann Arbor, MI, USA; 3Internal Medicine, 
University of Michigan, Ann Arbor, MI, USA; 4Molecular and Integrative 
Physiology, University of Michigan, Ann Arbor, MI, USA.
Objective: Leptin, an anorexigenic protein produced predominantly by 
white adipose tissue in proportion to fat stores acts via the long form of the 
leptin receptor (LepRb) on neurons in the CNS. Suffi cient leptin indicates the 
adequacy of fat stores to permit the allocation of resources toward energy-
intensive functions, such as growth and reproduction. Diminished or absent 
leptin impairs the function of the neuroendocrine reproductive axis and blunts 
fertility. Leptin replacement restores reproductive competence. Estrogen and 
testosterone also act in the brain to impact reproduction, food consumption, 
and energy stores. Neurons jointly sensing leptin and gonadal steroids represent 
likely mediators of the central link between metabolism and reproduction. We 
hypothesized that specifi c subsets of neurons expressing LepRb also contain 
estrogen receptor-alpha (ERα) or the androgen receptor (AR) in females and 
males, respectively, and set out to defi ne such populations of neurons in the 
mouse brain.
Design: Prospective analysis.
Materials and Methods: Using our previously-described LepRb-GFP mouse 
model, we used immunohistochemistry to detect GFP in LepRb neurons in 
conjunction with immunofl uorescent detection of AR in male brains or ERα 
in female brains using commercially-available primary and Alexa-conjugated 
secondary antibodies. Sections were mounted and analyzed with fl uorescent 
microscopy.
Results: Subsets of neurons containing both LepRb/AR or LepRb/ERα were 
restricted in their distribution. LepRb/AR neurons were located in the arcuate 
(ARC) and ventral premammillary (PMV) nuclei of male mice; a small 
number of LepRb/AR neurons were seen in the dorsomedial and ventromedial 
hypothalamic nuclei (DMH and VMH). While the female PMV was devoid 
of ERα, numerous LepRb/ERα neurons were observed in the ARC. LepRb/
ERα neurons were also observed in the preoptic area, DMH/VMH and 
periaqueductal gray (PAG).
Conclusions: Numerous leptin receptor-expressing ARC neurons contain AR 
in males or ERα in females. These neurons likely represent important sites 
for the integration of metabolic and reproductive signals to control energy 
and fertility.

O-132
Vitamin D3 Defi ciency Disrupts the Pubertal Transition. Cary Dicken,1 
Davelene Israel,2 Jun Shu,3 Genevieve Neal-Perry.1,3 1Ob & Gyn, Albert Einstein 
College of Medicine, Bronx, NY, USA; 2Medicine, Albert Einstein College of 
Medicine, Bronx, NY, USA; 3Depart of Neurosci, Albert Einstein College of 
Medicine, Bronx, NY, USA.
Vitamin D3 (VD3) defi ciency has reached near epidemic levels. Studies in 
humans and rodents suggest VD3 and its cognate receptor, VDR, are essential 
for reproduction. The mechanism by which VD3 regulates female reproduction 
is unknown. To test the hypothesis VD3 defi ciency disrupts hypothalamic-
pituitary axis physiology (HPA), we used transgenic Cyp27b1 null mice (KO; 
lack 1α-hydroxylase, the rate limiting enzyme for active VD3 synthesis) to study 
the effect of VD3 defi ciency on puberty and estrous cycling. Pups were exposed 
to VD3 defi cient or suffi cient diets in utero and randomly assigned to VD3 
suffi cient or defi cient diets post-weaning (n=6-10). Wild-type (WT) pups have 
VD3 suffi cient diets throughout development (n=15). In utero, postnatal and 
prepubertal VD3 defi ciency or prepubertal VD3 defi ciency alone signifi cantly 
delayed puberty (Fig 1); vaginal opening (p<0.01) and 1st estrus (p<0.01). In 
contrast puberty was not delayed when in-utero and postnatal VD3 defi cient 
KO mice were supplemented with VD3 prepubertally (Fig1). Prepubertal VD3 
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defi ciency prolongs and disrupts estrous cyclicity (Fig 2). VD3 defi cient KO 
mice spend more time in diestrus 1 (p<0.01) and less time in proestrus (p<0.01) 
and estrus (p<0.01). VD3 supplements restore the estrous cycle (Fig 2). VD3 

defi cient KO mice have equivalent levels of gonadotropins and numbers of 
oocytes deposited into the oviducts after hyperstimulation. These data strongly 
suggest that VD3 defi ciency disrupts the HPA and prepubertal VD3 is necessary 
for an appropriately timed puberty and normal estrous cyclicity. Most important, 
the adverse effect of VD3 defi ciency on estrous cycling is reversible.

O-133
Investigation of a Role for the Lectin-Like Oxidized Low Density 
Lipoprotein Receptor-1 (LOX-1) in a RUPP Model of Preeclampsia. 
Jude S Morton, Ali Abdalvand, Yanyan Jiang, Sandra T Davidge. Obstetrics/
Gynaecology, University of Alberta, Edmonton, AB, Canada.
Introduction
Preeclampsia is a common disorder of pregnancy, resulting in increased 
maternal morbidity/mortality and induced preterm delivery, for which there is 
no current solution beyond delivery of the fetus. It is a very complex disorder, 

a factor that has hindered the discovery of potential therapeutic targets. Our 
laboratory has made the recent, exciting discovery that both oxidized LDL 
and its receptor (LOX-1) are increased in the systemic vasculature of women 
with preeclampsia. We hypothesized that reduced placental perfusion in an 
animal model of preeclampsia would result in increased LOX-1 expression and 
would contribute to vascular dysfunction via activation of LOX-1 receptors 
and subsequent reduced bioavailability of nitric oxide (NO).
Methods
The rat model of reduced utero-placental perfusion pressure (RUPP) was used 
to investigate involvement of the LOX-1 pathway in the pathophysiology 
of preeclampsia. Utero-placental blood fl ow was reduced via the surgical 
insertion of restrictive clips on the abdominal aorta and both uterine arteries on 
d14 of pregnancy. Sham surgeries were performed as controls. On d20 (term 
21d), animals were euthanized, tissues collected and vascular experiments 
performed using a pressure myograph. The thoracic aorta was snap frozen 
and sectioned for antibody detection of LOX-1 receptors and endothelial NO 
synthase (eNOS).
Results
LOX-1 expression, expressed as a ratio of LOX-1/actin expression (arbitrary 
units), was increased in RUPP (15.3 ± 6.9, n=5) vs sham (1.9 ± 1.4, n=5) 
(p=0.03). In addition, vasoconstrictor responses to the adrenergic agonist 
phenylephrine were increased in mesenteric arteries from RUPP (Emax 81.5 
± 1.2, n=5) vs sham (Emax 60.4 ± 6.1, n=7) (p=0.02). This effect may be 
attributable to decreased basal NO since PE responses were signifi cantly 
increased in the presence of L-NAME in sham (p=0.02) but not RUPP (ns, 
p=0.58). Interestingly, eNOS expression was unchanged, RUPP (5.4 ± 1.3, 
n=4) vs sham (2.4 ± 0.6, n=4) (ns, p=0.11).
Discussion
Our preliminary data show that RUPP animals demonstrate increased LOX-1 
expression, in line with human studies. This was accompanied by a decreased 
involvement of NO in vascular reactivity without an effect on eNOS expression; 
also in line with human studies. Using the RUPP model, we can further 
investigate the direct effects of a preeclamptic phenotype on LOX-1 receptor 
activation and vascular function.

O-134
SFlt1 Is Bound by Heparan Sulfate and Its Release Is Regulated by 
Heparanase – A Possible Target for Preeclampsia Treatment. Shay Sela,1 
Shira Yaron,2 Israel Vlodavsky,3 Simcha Yagel,2 Eli Keshet.1 1Developmental 
Biology and Cancer Research, Hebrew University-Hadassah Medical School; 
2Obstetrics and Gynecology, Hebrew University-Hadassah Medical School, 
Jerusalem, Israel; 3Cancer and Vascular Biology Research Center, Rappaport 
Faculty of Medicine, Haifa, Israel.
Background: Soluble Flt1 (sFlt1), a potent inhibitor of vascular endothelial 
growth factor (VEGF) plays a role in preeclampsia (PE) pathogenesis. This 
VEGF antagonist is produced by syncytiotrophoblast, is secreted to the maternal 
circulation by PE placenta, and may exert pathological effects on distal organs. 
Regulation of its release from the placenta is undetermined.
Objective: We aimed to explore the mechanism of sFlt1 release from the 
placenta.
Materials and methods: Heparan binding of sFlt1 was examined by 
displacement from heparin sepharose columns, from aortic arch explants, and 
by heparin displacement of sFlt1 from human term normal and PE placenta villi. 
SFlt1 maternal serum levels were detected by ELISA in patients treated with 
LMWH. Heparanase and cathepsin L were detected by immunohistochemistry 
and Western blotting. Heparanase activity was examined by ELISA in gravid 
and non-gravid heparanase transgenic mice. The effect of heparanase and 
its activator cathepsin L on the secretion of sFlt1 by placenta explants was 
examined with antibody inhibition of heparanase and inhibition of cathepsin 
L.
Results: sFlt1 is a strong heparin binder, enabling it to adhere to the placenta. 
sFlt1 can be heparin displaced to medium from aortic segments and placental 
villi. Pregnant women treated with LMWH have elevated serum sFlt1. 
Interestingly, LMWH raised PlGF levels more than the increase in sFlt1. 
Immunohistochemistry staining of the active form of heparanase revealed 
spatial localization similar to that of sFlt1-14, raising the possibility of 
heparanase involvement in active release of sFlt1 from the placenta. Gravid 
and non-gravid heparanase transgenic mice present elevated levels of sFlt1. 
Prevention of heparanase maturation through cathepsin L inhibition, or targeting 
heparanase directly with a neutralizing antibody, both resulted in marked 
reduction in sFlt1 secretion to medium of normal and PE placental explants.
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Conclusions: These fi ndings uncover a new level of regulation that controls 
sFlt1 bio-distribution, and directs it to function in the vicinity of its producing 
cell. This novel level of regulation over sFlt1 placental release may be a 
potential target for PE treatment.

O-135
MicroRNA-155 Targets the Angiotensin II Type I Receptor and Is 
Diminished in Placentas from Women with Severe Preeclampsia. Kara B 
Markham,1 Sarah E Sansom,2 Douglas A Kniss,1 William E Ackerman,1 Mickey 
M Martin,2 Gerard J Nuovo,3 Terry S Elton.2 1Obstetrics and Gynecology, The 
Ohio State University, Columbus, OH, USA; 2Internal Medicine, The Ohio 
State University, Columbus, OH, USA; 3Pathology, The Ohio State University, 
Columbus, OH, USA.
Objective: To evaluate the expression of miRNA-155 in the placentas of 
women with severe preeclampsia compared to controls.
Background: MicroRNAs (miRNAs) are small, non-coding RNAs that 
modulate the expression of human genes through post-transcriptional 
mechanisms. We recently showed that miR-155 interacts with the human 
angiotensin II type 1 receptor (hAT1R) mRNA transcript, inhibiting its 
expression in fi broblasts and vascular smooth muscle cells. As recent research 
suggests that the renin-angiotensin system plays a role in the pathogenesis of 
PE, we hypothesized that hAT1R over-expression in PE may be due in part to 
the aberrant regulation of miR-155 within the placenta.
Methods: miR-155 in situ hybridization and hAT1R immunohistochemistry 
co-labeling experiments were conducted using human placental tissue 
collected from women with severe PE (n=11) and gestational age-matched 
controls (n=10). Computer-assisted analyses of digital images were utilized 
to quantify miR-155 and hAT1R protein expression in these placentas. Also, 
HTR-8 trophoblasts were either mock transfected or transfected with miR-155 
mimics, with subsequent measurement of hAT1R expression. One-way ANOVA 
and unpaired t tests were be performed for statistical analysis, with statistical 
signifi cance set at p<.05.
Results: miR-155 expression by qPCR was decreased by 1.5 fold in PE 
vs. control placental samples (3.24 ± 1.03, compared to a level of 4.71 ± 
1.66 in controls, p=.0288). In control samples, in situ hybridization studies 
demonstrated that miR-155 was highly expressed in the endothelial cells in 
the terminal villi and was also expressed in the smooth muscle cells, placental 
villi, and trophoblasts. The miR-155 signals were diminished signifi cantly 
in diseased placentas. Immunohistochemistry data suggest that, conversely, 
hAT1R expression levels were more abundant in PE versus control placenta 
samples. Finally, in cultured trophoblasts transfected with miR-155, a robust 
attenuation of hAT1R expression was observed.
Conclusions: Our results suggest that one mechanism through which PE may 
occur involves the aberrant regulation of miR-155, which in turn results in the 
over-expression of the hAT1R.

O-136
Vitamin D Highly Promotes Endothelial Cell Differentiation in Placental 
Development. Magdalena Grundmann,1 Carl A Hubel,2 Frauke von Versen-
Höynck.1 1Department of Obstetrics and Gynecology, Hannover Medical 
School, Hannover, Germany; 2Department of Obstetrics, Gynecology and 
Reproductive Medicine, Magee-Womens Research Institute, University of 
Pittsburgh, Pittsburgh, PA, USA.
Background: Preeclampsia is multifactorial in origin but the primary trigger 
is thought to involve impaired placentation, and is followed by maternal 
hypertension, proteinuria, and endothelial dysfunction. Endothelial progenitor 
cells, especially the self-renewing, highly proliferative endothelial colony-
forming cells (ECFCs), may participate in both placental vascularization and 
vascular repair. Vitamin D3 defi ciency is associated with a substantial increase 
in preeclampsia risk. The local production of vitamin D in placental tissue, its 
potent immunomodulatory effects and its regulation of target genes associated 
with implantation suggest a role for vitamin D3 in the pathophysiology of 
preeclampsia. However, the mechanisms of its infl uence are poorly understood. 
Therefore, the objective was to investigate the role of vitamin D3 in the 
angiogenic capacity of ECFCs. Methods: Umbilical cord blood was obtained 
from term, uncomplicated pregnancies, the mononuclear cells were isolated 
and seeded onto collagen-coated culture plates for outgrowth of ECFCs. After 
24 hours of pre-incubation with 10-10 M vitamin D3, passage 2-4 ECFCs 
were plated onto Matrigel (BD Biosciences) in the presence of the treatment 
media. After 6 hours tubules were fi xed and stained. Total tubule lengths were 
averaged from three visual fi elds per well, in a minimum of two wells per 
treatment, and grand median values (+/- standard error) were calculated from 

n=6 experiments. Statistical analysis was performed using Wilcoxon signed 
rank test, probability values were considered signifi cant at p<0.05. Results: 
ECFCs treated with vitamin D3 developed 1.6 times higher tubule lengths 
compared to vehicle-treated controls (p<0.05, 57.6 +/- 7 mm per high power 
fi eld in vitamin D3-treated cells vs. 35.9 +/- 8 mm in controls). Conclusions: 
Physiologically relevant concentrations of vitamin D3 signifi cantly promoted 
fetal ECFC tubule formation in Matrigel assay. As de novo vessel formation 
is a critical step in placental development it can be proposed that vitamin D3 
insuffi ciency may interfere with this process and thereby play an important 
role in the pathophysiology of preeclampsia.

O-137
Peroxisome Proliferator Activated Receptor Gamma Critically Regulates 
the Risk of Preeclampsia in Rodent Gestation. Fergus P McCarthy,1 Sarah K 
Walsh,1 Sascha Drewlo,2 John C Kingdom,2 Edward J Johns,3 Louise C Kenny.1 
1Anu Research Centre, University College Cork, Cork University Maternity 
Hospital; 2Obstetrics and Gynecology, Samuel Lunenfi eld Research Institute; 
3Department of Physiology, University College Cork, Cork.
Background 
Peroxisome proliferator-activated receptor-(PPAR-γ) plays a central role in 
regulating villous trophoblast development, the structure that mediates the 
systemic features of preeclampsia (PE). We tested the hypothesis that PPAR-γ 
expression determines the risk of PE in a rat model by a) PPAR-γ antagonism 
during uncomplicated rat pregnancy, b) activating PPAR-γ in the reduced 
uterine perfusion pressure (RUPP) rat model of PE.
Methods
Pregnant rats were administered either vehicle or the PPAR-antagonist, 
T0070907 using an intra-peritoneal mini-osmotic pump. In a separate study, 
either vehicle or the PPAR-agonist, rosiglitazone, was administered to RUPP 
rats in either the absence or presence of the heme oxygenase 1 (HO-1) inhibitor, 
SnPP.
Results
T0070907 treated rats became hypertensive (MABP; 116 ± 3 vs. 106 ± 3mmHg; 
P<0.05) with impaired vaso-relaxatory responses to bradykinin (BK; Log EC50 
-8.32 ± 0.08 vs. -8.42 ± 0.07mol/L; P<0.001) but not sodium nitroprusside 
(SNP) compared with controls. T0070907 treated rats had reduced pup:placental 
weight ratios (5.5 ± 0.3 vs. 9.1 ± 0.7; P<0.001), increased ADP induced platelet 
aggregation (28.4 ± 5.0 vs. 16.3± 2.8 area under curve; P<0.05), increased 
sFlt-1 (3485 ± 306 vs. 1851 ±782pg/ml; P<0.05) and reduced VEGF (193.6 ± 
21.2 vs. 399.5 ± 33.2pg/ml; P<0.001) compared with controls.
RUPP rats were characterized by severe hypertension (127 ± 5 vs. 91 ± 2mmHg; 
P<0.001), impaired vaso-relaxation in response to BK (Rmax 48 ± 3 vs. 72 ± 3%; 
P<0.001) but not to SNP and elevated microalbumin creatinine ratios (MCR; 
63 ± 12 vs. 19 ± 3mg/mmol creatinine; P<0.001). Treatment with rosiglitazone 
ameliorated RUPP induced hypertension (103 ± 3 vs.127 ± 5mmHg; P<0.001), 
endothelial dysfunction (Rmax 65 ± 3 vs. 48 ± 3%; P<0.01) and MCR (24 ± 6 
vs. 63 ± 12mg/mmol creatinine MCR; P<0.01). These effects were abrogated 
by co-administration of SnPP with rosiglitazone (P<0.05).
Conclusions
Administration of a PPAR-γ antagonist during pregnancy resulted in a 
‘preeclamptic’ phenotype. The potential to promote PPAR-γ in vulnerable 
pregnancies, and thus prevent the establishment of a systemic vasculopathy, 
offers a novel pharmacological pathway to reduce the severity of this 
disease.

O-138
Placental Syncytiotrophoblast Debris May Contribute to Circulating 
sFlt1 in Preeclampsia. A Rajakumar, S Rana, AS Cerdeira, SM Hegde, 
ZK Zsengeller, IE Stillman, SA Karumanchi. Department of Medicine and 
Obstetrics and Gynecology, Beth Israel Deaconess Medical Center and Harvard 
Medical School, Boston, MA, USA.
Preeclampsia is associated with higher levels of circulating sFlt1 protein, 
an endogenous anti-angiogenic protein that contributes to the pathogenesis 
of maternal syndrome. The exact mechanism of placental sFlt1 release 
into the systemic circulation remains unclear. Recent studies suggest that 
syncytiotrophoblast debris is released into the maternal circulation during 
normal pregnancy at term, which is more pronounced in preeclampsia. Since, 
sFlt1 expression is most prominent in the syncytiotrophoblast knots, we 
hypothesized that syncytiotrophoblast debris released into maternal circulation 
may be a source of circulating sFlt1 in preeclampsia.
Aim: To determine if syncytiotrophoblast debris contributes to circulating 
sFlt1 levels.

Saturday
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Methods: Plasma samples and explant culture medium from normal and 
preeclamptic women were subjected to ultracentrifugation (100K) and sFlt1 
concentrations pre and post spin estimated by ELISA. The pellets from the high 
speed spin were assessed for sFlt1 by Western blot analysis. Syncytiotrophoblast 
debris obtained by rinsing of normal and preeclamptic placentas were stained for 
Flt1 expression by immunohistochemistry. Freshly isolated debris was also used 
in endothelial tube formation assays to assess for anti-angiogenic activity.
Results: Overall plasma samples showed a 20% reduction in sFlt1 levels upon 
ultra-centrifugation. sFlt1 values in normal patients (n=6) were 8089±1965 and 
6417±1534, and in preeclamptics (n=11) were 32248±7492 and 28006±7213 
(pg/ml), pre- and post spin respectively (p<0.05 by paired t-test). Similar 
reduction in sFlt1 was also noted in villous explant culture medium. Western 
blot confi rmed sFlt1 expression in the pellet obtained from plasma and the 
culture medium. Flushing of placental tissue confi rmed greater amount of 
sFlt1 expressing syncytiotrophoblast knots and debris from preeclampsia than 
in normal placentas. Finally, freshly purifi ed debris from placental cultures 
inhibited endothelial tube formation in matrigel assay.
Conclusion: Collectively these data suggests that syncytiotrophoblast debris 
shed into the maternal circulation may contribute to the high circulating levels 
of sFlt1 in preeclampsia and represent a novel mechanism of transporting sFlt1 
to maternal vasculature distally.

O-139
sRAGE: A Biomarker of Prematurity and Neonatal Sepsis. Jamie A Bastek, 
Amy G Brown, Markley N Foreman, Meghan A McShea, Joanna E Adamczak, 
Michal A Elovitz. Maternal and Child Health Research Program, Dept. 
OBGYN, CRRWH, University of Pennsylvania, Philadelphia, PA, USA.
Introduction: Soluble RAGE (sRAGE) is hypothesized to neutralize advance 
glycation end products. Thus, sRAGE may serve to limit the infl ammatory 
response in various disease states. We hypothesized that serum concentrations 
of sRAGE may be associated with preterm birth (PTB) and neonatal sepsis in 
preterm infants. Our objective was to determine the association between: (1) 
maternal serum (MS) sRAGE and PTB <34 wks (2) cord blood (CB) sRAGE 
and neonatal sepsis (3) MS sRAGE and neonatal sepsis and (4) MS and CB 
sRAGE.
Methods: A subgroup of women from a prospective cohort study of singleton 
pregnancies presenting 22-33 6/7 wks at risk for PTB was utilized. MS was 
obtained at enrollment and CB at delivery. We analyzed samples for sRAGE 
using a standard ELISA in deliveries <37 wks (N=49). Neonatal sepsis was 
defi ned as presumed or culture positive sepsis. Median values were used 
as cut-points to determine high and low sRAGE values. Analyses included 
non-parametric tests to compare medians and logistic regression to estimate 
odds.
Results: 59.2% delivered <34 wks. Median MS sRAGE was 723.9 (250.1 
-2042.7 pg/mL) and CB sRAGE was 2555.4 (472.6 - 8877.5 pg/mL). MS 
sRAGE was lower in PTB <34 vs ≥ 34 wks (541.2 vs 789.2 pg/mL, p<0.001). 
When studied as a dichotomous variable, high MS sRAGE values were 
associated with an 84% (CI 0.04-0.70) decrease in PTB <34 wks, controlling 
for clinical chorioamnionitis (CCA) and gestational age (GA)-enrollment. 
As a continuous variable, every 100-unit increment in MS sRAGE was 
associated with a 22% (CI 0.61-0.99) decrease in PTB <34 wks controlling 
for confounders. CB sRAGE was lower in those with neonatal sepsis than in 
those without (1558.7 vs 2656.9 pg/mL, p=0.004). Controlling for CCA and 
GA-enrollment, the odds of sepsis decreased 11% (CI 0.81-0.99) with every 
100-unit increment in CB sRAGE. While there was no association between MS 
sRAGE and sepsis (p=0.30), the odds of an elevated CB sRAGE were 3-fold 
higher (CI 0.93-9.47) in the setting of high vs low MS sRAGE levels.
Conclusions: As sRAGE may mediate the innate immune response, an 
association between sRAGE and adverse perinatal outcomes is biologically 
plausible. Our fi ndings suggest that higher levels of sRAGE may be protective 
against adverse perinatal outcomes. sRAGE may hold promise as a biomarker 
of early PTB and neonatal sepsis. (MOD#21FY08-539)

O-140
Progesterone Receptor -A and -B Mediate Opposite Effects of Progesterone 
on Expression of Pro-Infl ammatory Genes in Human Myometrial Cells. 
Lijuan Yi, Huiqing Tan, Sam Mesiano. Reproductive Biology, Case Western 
Reserve University, Cleveland, OH, USA.
Progesterone (P4) promotes uterine relaxation for most of pregnancy via its 
interaction with the nuclear P4 receptors (nPRs), PR-A and PR-B in myometrial 
cells. Genes affected by P4 via the nPRs in human myometrial cells have not 
been identifi ed. To address this issue we produced a human myometrial cell line, 

hTERT-HMA/B, that expresses PR-A and PR-B only in response to independent 
inducers. hTERT-HMA/B cells expressing PR-A or PR-B were exposed to P4 
(100 nM; 6h) and processed for global gene expression analysis (Affymetrix). 
P4 affected the expression of 184 genes (97 increased; 87 decreased) via PR-A, 
and 89 genes (51 increased; 38 decreased) via PR-B. Six genes were common 
to both sets; 5 increased by PR-A and PR-B and one increased by PR-A and 
decreased by PR-B. Among the genes whose expression was increased by P4/
PR-A, those involved with infl ammation were signifi cantly over-represented 
(P < 0.01); whereas P4/PR-B decreased expression of infl ammatory genes (P 
< 0.01). The infl ammatory genes affected by PR-A and PR-B each encode 
pro-infl ammatory factors. Up-regulation by P4/PR-A, but not P4/PR-B, of 
two of those genes, PG-endoperoxide synthase 2 (PTGS2) and interleukin-8, 
was verifi ed by qRT-PCR. It is thought that P4/PR-B promotes myometrial 
cell relaxation by inhibiting the expression of genes encoding contraction 
associated proteins (CAPs) and that at parturition PR-A inhibits this activity. 
Our data, however, suggest that both PRs are transcriptionally active at a 
distinct cohort of genes in myometrial cells. Moreover, our data provide no 
evidence that PR-B or PR-A mediate actions of P4 by directly modulating the 
expression of genes encoding known CAPs. Instead, our fi ndings suggest that 
PR-B mediates anti-infl ammatory actions of P4 in myometrial cells whereas 
PR-A has the opposite effects by increasing pro-infl ammatory/pro-labor gene 
expression in response to P4. We previously showed that human parturition 
is preceded by, and associated with, transition of the myometrium from a PR-
B- to a PR-A-dominant state. Our data suggest that for most of pregnancy P4 
promotes myometrial relaxation via PR-B mediated anti-infl ammatory actions 
and that at parturition the myometrial cell transition to PR-A dominance causes 
P4 to become a pro-labor hormone by augmenting the pro-infl ammatory state 
of the pregnancy myometrium.

O-141
Prokineticin 1 (PROK1) Induces Infl ammatory Response in Human 
Myometrium: A Potential Role in Initiating Term and Preterm Parturition. 
Marta R Gorowiec,1,2 Rob D Catalano,2 Jane E Norman,1 Fiona C Denison,1 
Henry N Jabbour.2 1Reproductive and Developmental Sciences, University of 
Edinburgh, Edinburgh, United Kingdom; 2Human Reproductive Sciences Unit, 
MRC, Edinburgh, United Kingdom.
Introduction
Human parturition is an infl ammatory process associated with infl ux of 
macrophages and neutrophils to the myometrium and cervix. Premature birth, 
which in a signifi cant proportion of women is associated with intrauterine 
infection, may result from premature activation of infl ammatory pathways. 
PROK1 is a multifunctional protein that can signal via a G protein-coupled 
receptor termed PROKR1 to initiate immune responses. We hypothesised 
that PROK1 may be critical in regulating infl ammatory events of human 
parturition.
Materials and methods
Uteroplacental tissues were collected from pregnant women not in labour and 
in labour at term (>37 weeks gestation). Illumina humanHt-12 v3 expression 
beadchip was used to identify global changes in transcription levels in 
myometrial explants cultured with 40 nM PROK1. Gene expression was assessed 
by RT-PCR and immunohistochemistry. Myometrial explants from women at 
term not in labour were treated with vehicle, 100 ng/ml Lipopolysaccharide 
(LPS) or 40 nM PROK1. PROK1 gene expression was silenced with lentivirus 
constructs containing human PROK1 miRNA sequence.
Results
PROK1 is signifi cantly up-regulated in placenta and myometrium during 
labour compared with tissues collected from women not in labour (p<0.05). 
PROKR1 expression in uteroplacental tissues did not change with the onset 
of labour but was most abundantly expressed in the myometrium (p<0.0001). 
Functional grouping of the genes that responded to PROK1, into statistically 
signifi cant over-represented ontologies, identifi ed immune response, immune 
system process and response to stimulus ontologies to be the most signifi cantly 
represented. Highly PROK1 regulated genes included IL1β, CCL20, CCL3. 
Treatment of human myometrial tissues with LPS increased expression of 
PROK1 and PROKR1 and other infl ammatory genes including IL1β, CCL20 
and CCL3 (p<0.05). Silencing expression of PROK1 with lentiviral miRNA 
construct abrogated the effect of LPS on expression of IL1β, CCL20 and 
CCL3 (p<0.05).
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Conclusion
Our results identifi ed PROK1 as a novel infl ammatory mediator, which can 
contribute to human parturition. Infectious agents may contribute to premature 
onset of labour and preterm birth in part via activation of PROK1-PROKR1 
signalling.

O-142
Prolactin Controls Infection-Associated Preterm Birth in a Murine Model. 
Khushboo Abhichandani,1 Sruthi Sundaram,1 Swapna Munnangi,1 Sandra E 
Reznik.1,2 1Pharmaceutical Sciences, St. John’s University, Queens, NY, USA; 
2Pathology and Obstetrics and Gynecology and Women’s Health, Montefi ore 
Medical Center/Albert Einstein College of Medicine, Bronx, NY, USA.
Background: In the United States, 12-13% of births are premature and PTB 
accounts for the majority of perinatal morbidity and mortality. There is no FDA 
approved treatment for preterm labor.
Hypothesis: Our overlying hypothesis is that prolactin (PRL) can control 
infection-associated preterm birth.
Methods: Mice are injected intraperitoneally (ip) with an intermediate dose 
of lipopolysaccharide (LPS), causing approximately half of the mice to 
develop preterm birth (PTB) and the other half to carry their pups to term. 
Oligonucleotide microarray analysis is performed on gestational tissues 
collected from the two groups of mice in order to identify “protective” genes 
that prevent the mice from developing PTB. The validity of the microarray 
results is tested using real time rt pcr. In a second line of investigation, in vivo 
analysis of the effect of PRL on infection-associated PTB is performed. Briefl y, 
E15 C57BL/6 mice are injected with LPS, followed by ip injection of either PRL 
or vehicle. Mice are then monitored for PTB. Finally, to identify the mechanism 
by which PRL acts to prevent PTB, Western blot analysis of Jak2 expression 
is carried out in gestational tissues collected from mice successfully protected 
from PTB with PRL vs. control mice delivering prematurely.
Results: Microarray analysis of placental tissues shows statistically signifi cant 
up-regulation of several PRL family genes (p<0.05) in the mice protected from 
PTB. Moreover, microarray results show down-regulation of PRL family genes 
in uterine tissue in mice progressing to PTB (p<0.05). Real time rt pcr confi rms 
microarray fi ndings. Finally, Western blot analysis shows up-regulation of Jak2 
proteins in placental tissue samples of mice protected from PTB by receiving 
PRL (p<0.05).
Conclusion: Taken together, the data indicate that PRL has a protective effect 
in controlling the development of infection-associated PTB. This action likely 
occurs via PRL-R receptors present in the decidua, where STAT5 proteins may 
be activated upon receptor activation by PRL, which leads to the prototype 
Jak2/STAT5 signaling cascade. This fi nding may impact on a clinical disorder 
associated with a great deal of neonatal morbidy and mortality for which there 
is currently no satisfactory therapy.

O-143
Effects of Different Routes of Administration, Vehicles and Timing on 
the Ability of Progesterone To Inhibit Delivery. Mario Moreno, Leili Shi, 
Shaoqing Shi, James Balducci, Robert Garfi eld. Dept. of Ob/Gyn, St. Joseph’s 
Hospital and Medical Center, Phoenix, AZ, USA.
Aim: To assess the effi cacy of P4 (micronized) on term delivery in rats, using 
a variety of routes and vehicles on different days of gestation with an intention 
of fi nding better methods to clinically administer P4.
Study Design: Study 1: Rats were treated daily with P4 from day 13 (d13) of 
gestation via: a) Topical (15mg, bid, vehicle (v)=fi sh oil, fo) applied on the 
back, b) Subcutaneous (4mg, v=sesame oil, so), c) Oral (15mg, bid, v=so), d) 
Vaginal (30mg, v=fo), e) Rectal (30mg, v=cocoa butter), f) Nasal (0.5mg, qid, 
v=fo). In some rats, blood was drawn on d21 and plasma P4 was measured 
using chemiluminescence. Study 2: Rats were treated topically (P4, 15mg, 
bid) on d19 with vehicles: coconut, olive, corn or fo. Study 3: Treatments were 
started either on d19, 20, 21, 22 with topical P4 (15mg, bid, v=fo), or P4 s.c (4 
mg, v=so). Study 4: Various doses of topical P4 (4-30 mg/day, v=fo) or P4 s.c 
(0.5-4mg/day, v=so) were used starting on d20. Delivery time = hours after 8 
am on d22, 80 hrs = block of delivery.
Results: Study 1: P4 on d13 by oral (mean delivery time in hrs ± SD = 16.0±7.0), 
vaginal (27.4±3.9) or nasal (18.7±10.3) routes do not (P>0.05) prolong delivery 
vs. controls (8.1±6.2), while rectal (30.3±4.6) has partial (P<0.05) delay and 
topical and s.c. P4 block delivery (80.0±0.0, both P<0.05). P4 levels (ng/
ml) are higher (P<0.05) in animals treated topically and s.c (257.3±71.6 and 
140.9±22.4) with P4 than controls (46.6±23.5). Study 2: Topical P4 in coconut 
(62.5±27.1) and olive oil (37.3±11.2, P<0.05) retards delivery, while corn oil 
varies (37.7±34.4, P>0.05). P4 in fo (80.0±0.0) inhibits delivery (P<0.05). Study 

3) Topical and s.c P4 on d19-d22 arrests delivery (62-80, topically and 64-80, 
s.c, P<0.05). Study 4) P4 on d20 dose-dependently arrests delivery (P<0.05) 
and s.c requires less dosage (ca. 7.5X) than topical for 80-hr delay.
Conclusions: 1) Effects of P4 on delivery depends on the route and vehicle, 
but not timing. 2) Topical P4 in fi sh oil and s.c. P4 delay delivery possibly due 
to better uptake, higher plasma levels of P4, and synergy of P4 with fi sh oil. 3) 
P4 inhibition on d21 or d22, given topically or parenterally, occurs when the 
cervix is ripe and steps in the initiation of labor are underway suggesting direct 
inhibition of uterine contractility. 4) Topical P4 in fi sh oil may be a preferred 
treatment strategy for preterm labor.

O-144
Soluble Mucosal Immune Mediators in the Genital Tract of Pregnant 
Women with Group B Streptococcus. Jeny P Ghartey,1 Mark H Einstein,1 
Cynthia Chazotte,1 Betsy C Herold.2 1Obstetrics, Gynecology, and Women’s 
Health, Albert Einstein College of Medicine, USA; 2Pediatrics and Infectious 
Disease, Albert Einstein College of Medicine, USA.
Objective: To compare soluble mucosal immune mediators and endogenous 
antimicrobial activity of female genital tract secretions in pregnant women who 
are or are not colonized with Group B Streptococcus (GBS).
Methods: Seventy fi ve pregnant women between 35 and 37 weeks gestational 
age were enrolled at the time of routine GBS testing. A fl ocked vaginal swab 
was collected, diluted in 0.5 mL normal saline, transported to the laboratory on 
ice, clarifi ed by brief centrifugation, and the supernatants divided into aliquots 
and stored at -80°C. Total protein was measured by BCA™ kit. Concentrations 
of defensins and secretory leuckocyte protease inhibitor (SLPI) were measured 
by commercial ELISA. Cytokines and chemokines were identified by 
luminex-based multiplex analysis. Anti-E.coli activity was determined using 
an established colony forming unit assay and an assay to quantify endogenous 
activity against GBS is being optimized.
Results: Interim analysis of results obtained with the fi rst 25 participants 
indicates that 4 of the 25 (16%) were colonized with GBS. Colonized women 
had signifi cantly lower levels of the antimicrobial α-defensins, HNP 1-3, 
compared to women who tested negative for GBS (median (IQR) 23.4 ng/mL 
(21.3 ng/mL-23.9 ng/mL) vs. 55.4 ng/mL (30.7 ng/mL-100 ng/mL, p=0.02) 
and trended towards having lower levels of the anti-infl ammatory antimicrobial 
peptide SLPI (median (IQR) 43 ng/mL (20 ng/mL-75 ng/mL) vs. 180 ng/mL 
(88 ng/mL-244 ng/mL), p=0.05). No signifi cant differences for anti-E.coli 
activity were detected. Measuring anti-GBS activity and concentrations of 
other mediators are in progress.
Conclusion: Colonization with GBS is associated with lower levels of protective 
antimicrobial peptides in the genital tract (HNP1-3 and SLPI). Results of this 
study provide the fi rst measurements of anti-microbial peptides and functional 
antimicrobial activity in the genital tract during pregnancy and serve as 
the framework for a future prospective longitudinal study to differentiate 
whether the observed reduction in protective mediators increases the risk for 
GBS colonization or occurs in response to GBS colonization. Knowledge 
of genital tract immunity in pregnancy could lead to the development and 
implementation of novel strategies to enhance mucosal defense and reduce 
risk for preterm birth.

O-145
Statins Restore Endothelial Dysfunction Induced by Neonatal 
Dexamethasone in Weanling Rats. EA Herrera, LA Berends, Y Niu, AD 
Kane, DA Giussani. Physiology, University of Cambridge.
Despite well known benefi cial effects of postnatal glucocorticoids (GC) in 
the treatment of chronic lung disease (CLD), there is concern about unwanted 
side-effects. These include alterations in endothelial function (Halliday et al. 
Cochrane Database Syst Rev (1):CD001146, 2009) associated with GC-induced 
oxidative stress (Iuchi et al. Circ Res 92:81, 2003). By contrast, benefi cial effects 
of statins on the endothelium include reduced oxidative stress and enhanced 
NO function (McGown & Brookes. Br J Anaesth 98:163, 2007). This study 
tested the hypothesis that statins protect against the adverse side effects of 
postnatal GC on endothelial function.
METHODS: Male Wistar pups received tapering I.P. injections of Dex (D; 
n =8; 0.5, 0.3, 0.1 µg/g) or Dex with pravastatin (DS; n =8; 10 mg/kg) on 
postnatal days 1-3 (P1-3); statins were continued from P4-6. Controls received 
vehicle (C; n = 8) from P1-6. A fourth group received statins alone (CS, n=8). 
At weaning (P21), femoral arterial rings were dissected and mounted on a 
wire myograph and responses to the vasodilators methacholine (MetCh) and 
sodium nitroprusside (SNP) and the vasoconstrictors potassium (K+) and 
phenylephrine (PE) were generated.
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RESULTS: Relative to controls, Dex pups showed signifi cantly reduced 
vasorelaxant sensitivity to MetCh (9.1±0.1 vs. 7.5±0.1, P<0.05) and to 
SNP (8.8±0.1 vs. 8.3±0.1, P<0.05). These effects were prevented by co-
administration of statins (Fig. 1). Relative to controls, the femoral contraction 
to K+ (max response, 2.1±0.1 vs. 2.4±0.1 Nm, P<0.05) was reduced, and the 
contractile response to PE (max response, 102±3 vs. 91±3 %, P<0.05) was 
enhanced in Dex pups. Again, statins partially restored these effects of GC 
(DS max responses: K+, 2.4±0.04 Nm; PE, 83±2%).
Figure 1. Vasodilator function. Values are the mean±S.E.M for the 
concentration-response curves to methacholine (MetCh) and sodium 
nitroprusside (SNP).

CONCLUSIONS: Postnatal treatment with GC in clinically relevant doses 
promotes later endothelial dysfunction, effects that can be restored by 
concomitant treatment with statins.
Supported by BHF, The BBSRC and The Royal Society.

O-146
Effect of Sex Hormones on Vascular Programming of Prenatal Nicotine 
Exposed Female Rat Offspring. DaLiao Xiao, Xiaohui Huang, Lubo Zhang. 
Center for Perinatal Biology, Loma Linda University School of Medicine, 
Loma Linda, CA, USA.
Objective: Maternal smoking has adverse effects on fetal development and is 
associated with an increased risk of cardiovascular disease in offspring later 
in life. We have demonstrated that prenatal nicotine exposure increases blood 
pressure response in male, but not female, rat offspring. The present study tests 
the hypothesis that estrogen plays an important role in protecting females from 
the development of hypertensive reactivity after antenatal nicotine exposure. 
Methods: Nicotine was administered to pregnant rats via osmotic minipumps 
throughout gestation. Ovariectomy (OVX) and estrogen (E2) replacement were 
performed in 8-week-old female offspring. There were 8 groups of animals: 
control (C)-intact, nicotine (N)-intact, C-OVX, N-OVX, C-OVX-vehicle, 
N-OVX-vehicle, C-OVX-E2, and N-OVX-E2. Blood pressure and vascular 
function were determined in 5-month-old animals. Results: In intact rats, 
angiotensin II (AII)-induced mean arterial blood pressure (MAP) responses 
were similar between nicotine and saline control groups. However, AII-induced 
MAP responses were signifi cantly higher in nicotine-treated than control 
groups in OVX animals. E2 replacement eliminated the difference between the 
two groups. Consistently, AII-induced arterial contractions were not different 
between nicotine-treated and control groups in intact animals. In OVX animals, 
AII-induced contractions were signifi cantly increased in nicotine-treated rats as 
compared with the controls. E2 decreased AII-induced contractions in nicotine 
treated rats and eliminated the difference between control and nicotine-treated 
groups. Ach-induced arterial relaxations were increased in nicotine-treated 
as compared with control animals. OVX attenuated Ach-induced relaxations 
in nicotine treated but not control rats. However, E2 increased Ach-induced 
relaxations in both groups. In addition, pretreatment with NADPH inhibitor 
apocynin or SOD mimetic tempol signifi cantly inhibited AII-induced arterial 
contractions in nicotine-treated OVX rats and eliminated the difference between 
nicotine treated and control OVX rats. E2 abolished the effect of both apocynin 
and tempol. Conclusions: The results indicate that estrogen may play a key role 
in the prevention of hypertensive reactivity in responses to antenatal nicotine 
exposure through the regulation of ROS signaling mechanisms (Supported in 
part by the California TRDRP Award 18KT-0024).

O-147
IUGR Results in Increased Cardiac IGF2 mRNA Expression before and 
after Birth in the Absence of an Increase in Methylation in the Differentially 
Methylated Region of IGF2/H19. Kimberley CW Wang,1 Lei Zhang,1 Caroline 
I McMillen,1 Jaime A Duffi eld,1,2 Song Zhang,1 Catherine M Suter,3 Doug A 
Brooks,4 Janna L Morrison.1 1Early Origins of Adult Health Research Group, 
Sansom Institute for Health Research, School of Pharmacy and Medical 
Sciences, University of South Australia, Adelaide, Australia; 2Discipline of 
Physiology, School of Molecular and Biomedical Sciences, University of 
Adelaide, Adelaide, Australia; 3Molecular Genetics, Victor Chang Cardiac 
Research Institute, Darlinghurst, Australia; 4Lysosomal Storage Disorder 
Unit, Sansom Institute for Health Research, School of Pharmacy and Medical 
Sciences, University of South Australia, Adelaide, Australia.
Intrauterine growth restriction (IUGR) results in a delay in binucleation 
of cardiomyocytes but relatively larger binucleated cardiomyocytes. The 
molecular mechanisms regulating these changes are not clear but there is 
evidence to suggest that the insulin-like growth factors play an important 
role. Carunclectomy was performed 10wks prior to mating to induce placental 
restriction. Hearts were collected from control and placentally restricted (PR) 
fetuses at 141d gestation and from average and low (LBW) birth weight lambs 
at 21d of age. We quantifi ed cardiac mRNA expression of IGF2 and IGF2R 
using qRT-PCR and normalised to the housekeeper, RpP0. Combined bisulphite 
restriction analysis was used to assess DNA methylation at the proximal CTCF-
binding site in the differentially methylated region (DMR) of the IGF2/H19 
locus and the DMR within intron 2 of the IGF2R gene. Cardiac IGF2 and -2R 
mRNA expression was signifi cantly higher in the PR fetus and LBW lamb 
compared to their controls. In the fetus, the relative length of binucleated 
cardiomyocytes was signifi cantly related to cardiac IGF2 mRNA expression 
(y=0.838x-0.403;r2=0.622;P=0.001). Moreover, in lambs, LV weight relative 
to heart weight was signifi cantly related to cardiac IGF2 mRNA expression (
y=0.578x+2.467;r2=0.37;P<0.05). There was no difference in the methylation 
levels of the IGF2/H19 and -2R DMR in the heart of PR fetuses and LBW 
lambs when compared to their controls. In conclusion, higher cardiac IGF2 gene 
expression, before and after birth; leads to cardiac hypertrophy. The increase 
in cardiac IGF2 gene expression is not caused by changes in methylation at 
the specifi c CpG island that we investigated. Therefore the increase in cardiac 
IGF2 gene expression is caused by either epigenetic changes at different DMRs 
or a different mechanism.

O-148
Maternal Overnutrition and Weight Loss in the Periconceptional Period 
Leads to Differential Changes in Hepatic Expression and Epigenetic 
Modifi cation of IGF2 in the Offspring. L Nicholas,1 L Rattanatray,1 JL 
Morrison,1 S Zhang,1 S McLaughlin,1 D Kleeman,2 S Walker,2 CM Suter,3 
IC McMillen.1 1Sansom Institute for Health Research, University of South 
Australia; 2Turretfield Research Centre, SARDI, Australia; 3Molecular 
Genetics, Victor Chang Cardiac Research Institute, Australia.
The imprinted gene, IGF2, plays a vital role in growth and metabolism. This 
study investigated the impact of maternal overnutrition in the periconceptional 
period (PCON) with or without a period of dietary restriction on DNA 
methylation in the proximal CTCF-binding site in the differentially methylated 
region (DMR) of the IGF2/H19 gene and IGF2 mRNA expression in the liver 
of her offspring. We hypothesized that PCON will lead to increased IGF2/
H19 methylation and IGF2 mRNA expression and that dietary restriction in 
the overnourished ewe will abolish these effects.
Donor ewes were allocated to 1 of 4 treatment groups; CC group received a diet 
of 100% metabolisable energy requirements (MER) for 4mos pre-conception. 
CR group received a diet of 100% MER for 3mos followed by 70% MER for 
1mo. HH group was fed ad libitum (∼180% MER) for 4mos. HR group was fed 
ad libitum for 3mos followed by 70% MER for 1mo. At 6-7d after conception, 
single embryos were transferred into recipient ewes of normal weight. Post 
mortem was conducted on the offspring at 4mos. Expression of IGF1R, IGF2 
and -2R mRNA was determined by qRT-PCR. DNA methylation within the 
DMRs of IGF2/H19 and IGF2R was determined by combined bisulphite 
restriction assay.
Hepatic IGF2 mRNA expression was higher (P<0.05) in male, but not female, 
lambs in HH compared to the CC group. There was, however, no effect of 
periconceptional over- or undernutrition on hepatic IGF1R and -2R mRNA 
expression in postnatal lambs. Interestingly, methylation of hepatic IGF2/H19 
DMR was lower (P<0.05) in the CR group.
We have shown that PCON results in an increase in hepatic IGF2 mRNA 
expression in male lambs in the absence of an increase in methylation of the 
IGF2/H19 gene. Conversely, dietary restriction in the periconceptional period 
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in normally nourished ewes results in decreased methylation of the IGF2/H19 
gene in the offspring in the absence of signifi cant changes in IGF2 mRNA 
expression. These results suggest that both maternal starting body weight and 
the maternal metabolic response to dietary restriction in the periconceptional 
period have different but long lasting consequences for IGF2 signalling in 
her offspring.

O-149
Epigenetic Regulation of Neurogenic Genes Contributes to Reduced 
Hypothalamic Neural Stem Cell (NSC) Proliferation and Differentiation 
in IUGR Newborns. Mina Desai, Tie Li, Michael G Ross. Obstetrics and 
Gynecology, LABioMed at Harbor-UCLA Medical Center, Torrance, CA, 
USA.
OBJECTIVE: Human and animal intrauterine growth restricted (IUGR) 
newborns have increased risk of adult obesity. IUGR newborns are hyperphagic 
and have reduced hypothalamic anorexigenic cellular signaling responses, 
suggesting altered neurodevelopment. Further, the neuronal stem cells 
(NSCs) from IUGR newborns exhibit programmed reduced proliferation 
and differentiation, which is likely mediated via epigenetic histone 
modifi cation (e.g., SIRT1 histone deacetylase) and DNA methylation (DNA 
methyltransferase; DNMT1). We sought to determine if specifi c epigenetic 
modulation of neurogenic genes regulating NSC proliferation (Hes1), growth 
(Nestin) and neuronal differentiation (Tuj1) contribute to reduced hypothalamic 
neurogenesis in IUGR newborns.
METHODS: Control dams received ad libitum food, whereas study dams were 
50% food-restricted from pregnancy day 10 to term to create IUGR newborns. 
Primary hypothalamic NSC from 1 day old IUGR and Controls newborns were 
cultured in complete media for NSC proliferation or differentiating media, 
and cells were harvested after 6 days for chromatin immunoprecipitation 
(ChIP; rabbit-anti-Sirt1 and goat-anti-DNMT1). Pairs of primers specifi c to 
Hes1, Nestin and Tuj1 gene promoter regions were used to identify SIRT1 or 
DNMT1 interaction.
RESULTS: IUGR NSC in complete medium exhibited increased SIRT1 binding 
to both Hes1 (65%) and Nestin (45%) promoters, suggesting deacetylation-
mediated reduced NSC proliferation. IUGR NSC in differentiating medium 
demonstrated increased SIRT1 binding to Tuj1 promoter, suggesting reduced 
NSC neuronal differentiation. DNMT1 also showed decreased binding to both 
Hes1 and Nestin promoters, suggesting DNA methylation-mediated reduced 
neuronal differentiation.
CONCLUSION: In IUGR newborns, reduced NSC proliferation and neuronal 
differentiation is epigenetically mediated via histone (SIRT1) and DNA 
(DNMT1) modifi cations.

O-150
Potential for Perinatal Programming of Appetite/Satiety: Postnatal 
Maturation of Synaptogenesis of NPY and POMC Neurons in the Arcuate 
Nucleus. Xiaoping Sun, Tatsuya Fukami, Tie Li, Mina Desai, Michael G Ross. 
Obstetrics and Gynecology, LABioMed at Harbor-UCLA Medical Center, 
Torrance, CA, USA.
OBJECTIVE: Inadequate nutrition during the prenatal or postnatal period may 
program hyperphagia and adult obesity. Appetite is regulated by hypothalamic 
arcuate nucleus (ARC) orexigenic (NPY) and anorexigenic (POMC) neurons, 
with a balance of appetite/satiety stimulation necessary for energy homeostasis. 
To understand the process of appetite neurogenesis and the potential for 
perinatal programming, we studied the synaptogenesis (neuronal wiring) and 
postsynaptic currents in the ARC of newborn rats.
STUDY DESIGN: Control Sprague-Dawley rats ranging from early newborn 
(P2-5) to postweaning (P30-35) and adults were studied. Synaptic contacts 
and synaptic activities on NPY and POMC neurons were quantifi ed by 
immunohistochemistry and brain slice electrophysiology. Putative synaptic 
innervation was determined by apposition of NPY/POMC immunoreactive 
perikarya (cell body) with presynaptic varicosity (terminal) by fl uorescent and 
laser scanning confocal microscopy. Synaptic inputs and postsynaptic currents 
were studied by whole cell patch clamp.
RESULTS: At early postnatal ages, NPY and POMC neurons are each 
innervated by both NPY and POMC immunoreactive fi bers (P2-5, 79% POMC, 
38% NPY). With advancing age, dual innervation decreases, with replacement 
by single NPY innervations (at P32-35, 90% NPY, 45% POMC). With maturity 
(P2-5 to P32-35) the frequency of inhibitory (IPSC 1.46±0.17 to 6.60±0.68 
Hz) and excitatory (EPSC 0.67±0.09 to 10.67±1.10 Hz) postsynaptic currents 
both signifi cantly increased, though with the changes from IPSC dominant to 
EPSC dominant after the second postnatal week.

CONCLUSION: The NPY dominance with advancing age suggests an 
upregulation of orexigenic drive after birth. In parallel, the increase in 
excitatory postsynaptic currents on POMC cells may augment anorexigenic 
responses, to achieve an appetite/satiety balance. The dramatic maturation of 
ARC neurogenesis may result in a programmed imbalance of appetite/satiety 
regulation dependent upon the prenatal and neonatal environments.

O-151
The Effects of Constitutive Activation of the Wnt/βcatenin Signaling 
Pathway on the Development of Endometrial Cancer. Marten van der Zee,1 
Yundan Jai,2 Yongyi Wang,3 Claudia Heijmans-Antonissen,4 Patrick Franken,5 
Curt Burger,6 Riccardo Fodde,7 Leen Blok.8 1Departments of Obstetrics 
& Gynaecology, Erasmus MC, Rotterdam, Zuid Holland, Netherlands; 
2Departments of Obstetrics & Gynaecology, Erasmus MC, Rotterdam, Zuid 
Holland, Netherlands; 3Departments of Obstetrics & Gynaecology, Erasmus 
MC, Rotterdam, Zuid Holland, Netherlands; 4Departments of Obstetrics 
& Gynaecology, Erasmus MC, Rotterdam, Zuid Holland, Netherlands; 
5Departments of Pathology, Erasmus MC, Rotterdam, Zuid Holland, 
Netherlands; 6Departments of Obstetrics & Gynaecology, Erasmus MC, 
Rotterdam, Zuid Holland, Netherlands; 7Departments of Pathology, Erasmus 
MC, Rotterdam, Zuid Holland, Netherlands; 8Departments of Obstetrics & 
Gynaecology, Erasmus MC, Rotterdam, Zuid Holland, Netherlands.
Introduction
Endometrial cancer is the most frequently diagnosed gynecological malignancy 
in women in developed countries. Genetic alterations, such as inactivating 
mutations in the PTEN tumour suppressor, have been identifi ed. However, 
the effect of constitutive activation of the Wnt/βcatenin signaling pathway on 
endometrial cancer development still needs be resolved. Therefore, in this study 
we explored the effects of constitutive Wnt/βcatenin signaling activation with 
or without aberrant Pten function on the development endometrial cancer.
Methods
Experimental mice (PgrCre/+; Apc15lox15lox and PgrCre/+; Apc15lox15lox; Pten lox/+) and 
controls (PgrCre/+; Pten lox/+ and PgrCre/+) were sacrifi ced at 20 and 40 weeks 
of age and their uterus was subjected to immunohistochemical analyses and 
RQ-PCR.
Results
At 20 weeks of age, constitutive Wnt/βcatenin signaling activation with aberrant 
PTEN function resulted in endometrial cancer development, while constitutive 
Wnt/βcatenin signaling activation alone caused endometrial hyperplasia. At 40 
weeks of age, sqaumous metaplasia was present with glandular and luminal 
epithelial cells that expressed P63 (Trp63) and CK14 (Krt14). The expression 
of these genes coexisted with increased PTEN expression levels.
Conclusion and discussion
These data suggest that constitutive Wnt/βcatenin signaling activation with 
the heterozygous loss of PTEN in the endometrium can cause endometrial 
cancer. In contrast, constitutive Wnt/βcatenin signaling activation alone was 
insuffi cient to cause endometrial cancer. It can be speculated that squamous 
metaplasia with increased PTEN expression are mechanisms that inhibit 
endometrial carcinogenesis.

O-152
The Cytoskeletal Gateway of Survival and Drug Resistance in Ovarian 
Cancer. Cristiano Ferlini, Marisa Mariani, Shohreh Shahabi. Dept. Obstetrics 
and Gynecology, Danbury Hospital, Danbury, CT, USA.
Objective: One of the most important mechanisms of drug resistance clinically 
proven in ovarian cancer is the overexpression of class III β-tubulin (TUBB3) 
isotype. In this work we explored the hypothesis that incorporation of TUBB3 
into microtubules is bound to prosurvival signalling.Methods: Two GTPases 
(GBP1 and GNAI1) are functionally linked to TUBB3 as evaluated by growth 
inhibition effects of paclitaxel and patupilone after their transient overxpression. 
These GTPases were used as prey to identify proteins capable to interact with 
them using a protein array containing over 8,000 human targets. From these 
screening we selected PIM1 as a potential downstream target of TUBB3. The 
translational value of our fi ndings was confi rmed in an archive study using 
IHC and PIM1 and TUBB3 as antigens of interest.
Results: Two GTPases, GBP1 and GNAI1 were found to be coregulated 
with TUBB3 in a panel of three cancer cell lines with acquired resistance 
to paclitaxel, cisplatin, pemetrexed, gemcitabine, topotecan, doxorubicin 
and patupilone. The functional role of the two GTPases was assessed using 
transient overexpression experiments. GBP1 was proven to mediate resistance 
to paclitaxel but not patupilone, while GNAI1 inhibited such function. In 
order to identify their downstream targets we performed protein microarray 
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experiments leading us to identify at least 18 targets capable to interact with 
both GTPases. From this list, we selected PIM1 for further analysis. Interaction 
between PIM1 and the two GTPases was proven with the technique of far 
western blot and transient overexpression experiments demonstrated that 
PIM1 is able to generate drug-resistance to both paclitaxel and patupilone. 
Expression of PIM1 in cytoskeleton was confi rmed in association with TUBB3 
in hypoxic conditions. Finally, to analyze the translational value of our fi ndings, 
we analyzed TUBB3 and PIM1 expression in a clinical subset of 98 ovarian 
cancer patients. These results revealed that double negative patients (TUBB3 
and PIM1) have an overall survival (median 76 months) better than that 
noticeable in double positive (median 29 months).
Conclusions: These fi ndings for the fi rst time reveal that expression of TUBB3 
confers to cytoskeleton specifi c signalling properties, related to poor outcome 
and lack of response to traditional chemotherapy and provide a potential 
druggable pathway to counteract activation of TUBB3 in poor responding 
ovarian cancer patients.

O-153
Next Generation Sequencing Identifi es miR-143 as a Putative Tumor 
Suppressor in Uterine Papillary Serous Carcinoma. Claire Mach,1 Jong 
Kim,2 Israel Zighelboim,4 Paul Goodfellow,4 Kunle Odunsi,5 Preethi Gunaratne,3 
Shannon Hawkins,2 Matthew L Anderson.2 1College of Pharmacy, Univ. of 
Houston; 2OB/GYN, Baylor College of Medicine; 3OB/GYN, Univ. of Houston; 
4OB/GYN, Washington Univ. St. Louis; 5Gyn Oncology, Roswell Park Cancer 
Center.
BACKGROUND: Uterine papillary serous carcinoma (UPSC) accounts for 
more than 40% of uterine cancer deaths in the United States. MicroRNAs are 
recently discovered RNA transcripts that play a critical role in silencing gene 
expression. It is not known whether altered microRNA expression contributes 
to UPSC. METHODS: Next Generation Sequencing was used to profi le 
small RNA transcripts isolated from endometrium and early stage UPSC (≤ 
FIGO IB). Usable reads were mapped to known miRNAs (MirBase v15). 
Genome-wide transcriptional profi ling was performed using Human WG-6 
v3.0 Bead Chips (Illumina). MicroRNA function was examined by transfecting 
established UPSC cell lines with MiRIDIAN mimics and inhibitors. Levels 
of target genes were compared using SYBR green reagents to perform qPCR 
(Applied Biosystems). Proliferation and apoptosis were measured using Cell 
Titer-Glo and Caspase 3/7 assays (Promega). RESULTS: More than 20 million 
usable sequence reads were obtained from each specimen. These transcripts 
mapped to a total of 380 mature human microRNAs. Of these, miR-143 was 
the most common miRNA found in endometrium (n=8), representing 11-43% 
of all microRNAs. A 4-fold lower expression of miR-143 was consistently 
observed in UPSC (n=5, p=0.003). Increasing mir-143 levels decreased 
proliferation of 2 UPSC cell lines (ARK1, ARK2) >50% (p< 0.01). In ARK2 
cells, a hairpin inhibitor for miR-143 increased proliferation ∼50% compared 
to controls. Targets for miR-143 were identifi ed 4 times more often among 
genes overexpressed >2-fold in UPSC (n = 41) than genes under-expressed 
>2-fold (n = 10). The identify of these targets suggests that altered miR-143 
expression broadly contributes to UPSC by impacting transcription (BCORL1, 
HIPK2), mRNA and miRNA processing (LARP4, SMNDC1), metabolism 
(HK2, PGK1) and cell migration (FGD6, ADD3). CONCLUSIONS: Our 
results indicate that miR-143 likely functions as a tumor suppressor regulating 
proliferation early in the natural history of UPSC. Future work will dissect the 
mechanisms by which miR-143 contributes to the malignant transformation of 
endometrium and determine how this insight can be used to improve outcomes 
for women with UPSC.

O-154
Bisphenol-A Exposure In Utero Alters Developmental Programming and 
Estrogen Responsiveness of the RET Proto-Oncogene. Elisa M Jorgensen, 
Myles H Alderman, Hugh S Taylor. Obstetrics, Gynecology and Reproductive 
Sciences, Yale University School of Medicine, New Haven, CT.
Introduction: Bisphenol-A (BPA) is a ubiquitous endocrine-disrupting chemical 
that increases breast cancer susceptibility in animal models. We previously 
showed that gestational exposure to BPA epigenetically regulates HOXA10 
expression through hypomethylation. The RET proto-oncogene (RET) encodes 
a receptor tyrosine kinase whose activation is linked to development of many 
cancer types, including breast cancer. RET expression is induced by estrogen, 
and its sequence contains an estrogen response element. We hypothesized that 
gestational exposure to BPA alters developmental programming of the RET 
estrogen response.

Methods: Pregnant CD-1 mice were treated with BPA (5 mg/kg/d) or vehicle 
via osmotic minipump beginning day 9 of gestation. 2 weeks after birth, 
uteri and mammary glands of female offspring were isolated and RNA was 
extracted. At 6 weeks, remaining female offspring were oophorectomized, and 
at 8 weeks were treated with an IP injection of 300 ng estradiol (E2) or vehicle. 
After 6 hours tissue was removed for RNA isolation. RET mRNA expression 
was quantifi ed using real time RT-PCR, and differences in expression were 
compared using the Student’s t-test.
Results: Before puberty, offspring of BPA-treated mice showed no signifi cant 
changes in RET expression (p=0.50). However, at 8 weeks expression patterns 
were signifi cantly different. In mammary glands, baseline RET expression 
was 2.49x increased in BPA offspring (p<0.001). With E2 treatment, RET 
was 3.30x increased in controls (p=0.004) and 11.19x increased in the BPA 
group (p=0.005). Baseline RET expression in BPA offspring was similar to 
E2-induced RET in controls (p=0.345). In the uterus, baseline RET expression 
was 2.36x increased in BPA-exposed offspring (p=0.008), and was similarly 
induced by E2-treatment (control p=0.004, BPA p=0.001).
Conclusions: In utero exposure to BPA altered the normal pattern of RET 
expression in mammary glands and the uterus. While there were no differences 
prior to puberty, RET, a gene associated with breast cancer, was more highly 
expressed and hyperresponsive to estrogen in BPA-exposed offspring. Because 
activating mutations of RET are linked to cancer, elevated RET expression may 
increase risk of neoplasia among BPA-exposed daughters. Gene-environment 
interactions are well-established in breast cancer, and prenatal BPA exposure 
may increase susceptibility.

O-155
NADPH Oxidase Modulates the Development of Myeloid-Derived 
Suppressor Cells (MDSCs) in Ovarian Cancer Tumor-Bearing Hosts. Heidi 
E Godoy,1 Joshua P Kesterson,1 Cheryl Eppolito,1 R Robert Vethanayagam,2 
Melissa J Grimm,2 Scott Abrams,3 Shashikant Lele,1 Brahm H Segal,2 Kunle 
Odunsi.1,3 1Gynecologic Oncology, Roswell Park Cancer Institute, Buffalo, NY, 
USA; 2Department of Medicine, Roswell Park Cancer Institute, Buffalo, NY, 
USA; 3Department of Immunology, Roswell Park Cancer Institute, Buffalo, 
NY, USA.
Objective
The tumor microenvironment infl uences outcomes in patients with epithelial 
ovarian cancer (EOC). A major challenge of cancer immunotherapy is 
generating sustained immune responses that overcome immune evasion. 
Accumulation of MDSCs in the tumor microenvironment is associated with 
inhibition of DC differentiation and suppression of cell-mediated anti-tumor 
immunity. NADPH oxidase is a critical antimicrobial host defense enzyme 
that generates reactive oxidant intermediates (ROIs) and plays an integral 
role in generating regulatory T-cells. NADPH oxidase suppresses MDSC 
differentiation and enhances DC differentiation, which would be predicted 
to augment anti-tumor responses. The goal of this study was to determine the 
role of NADPH oxidase in tumor control and in the differentiation of DCs and 
MDSCs in a murine model of EOC.
Methods
Wildtype (WT) and NADPH oxidase-defi cient mice (p47phox-/- mice and 
gp91phox-/- mice) were administered intraperitoneal mouse ovarian surface 
epithelial cancer (MOSEC) (5 x 106 cells/mouse; n =10 mice per genotype). 
Mice were assessed for overall survival using pre-specifi ed morbidity criteria. 
In separate experiments, tumor-bearing mice were sacrifi ced on day 42 (n = 3 
WT and n = 3 p47phox-/-), a time that precedes visible tumor and which models 
a low tumor burden. Peritoneal lavage, lymph node and spleen harvest were 
performed. DCs (CD11c+), MDSCs (CD11b+Ly6G+ and CD11b+Ly6C+), 
CD4+ T-cell phenotypes, and regulatory T-cells (Tregs; CD25+Foxp3+) were 
analyzed by fl ow cytometry.
Results
Overall survival between WT and NADPH oxidase-defi cient mice was similar. 
Peritoneal DCs and MDSCs were signifi cantly increased in WT compared 
to p47phox-/- mice at day +42 after MOSEC challenge (p<0.05 and p<0.01, 
respectively). MDSC and DC accumulation in spleens was similar between the 
two genotypes. Treg numbers were similar between genotypes.
Conclusions
NADPH oxidase augments peritoneal MDSC and DC accumulation in EOC. 
Although NADPH oxidase did not infl uence survival, our results suggest 
that NADPH oxidase-modulated pathways may be targets in ovarian cancer 
immunotherapy.
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O-156
BRCA Ness Profi le of Ovarian Cancer Predicts Disease Recurrence. Weiya 
Zhang,1 Hong Li,1 Tijana Skrepnik,2 Paulette Mhawech-Fauceglia,3 Tanja 
Pejovic.4 1Obstetrics & Gynecology, Oregon Health & Science University, 
Portland, OR, USA; 2Bioinformatics, Knight Cancer Institute, Oregon Health & 
Science University, Portland, OR, USA; 3Obstetrics & Gynecology, University 
of Arizona School of Medicine, Tucson, AZ, USA; 4Pathology, Roswell Park 
Cancer Institute, Buffalo, NY, USA; 5Obstetrics & Gynecology, Gynecologic 
Oncology, Oregon Health & Science University and the Knight Cancer Institute, 
Portland, OR, USA.
Background. A subset of sporadic ovarian carcinoma (OC) may harbor 
anomalies of homologous recombination (HR) pathway that could be associated 
with improved response rate and survival after treatment with platinum drugs. 
The proteins defi ning this BRCAness profi le of sporadic OC have not been 
clearly defi ned nor has the mechanism by which OC develop defective HR.
The objective of the study is to determine whether PARP, FANCD2, PTEN, 
H2AX, ATM, and P53 protein expression in ovarian cancer correlates with 
response to treatment, recurrence rate and survival. We specifi cally investigated 
whether PARP, FANCD2 and P53 in ovarian tissue predict cancer recurrence 
within 5 years.
Materials and methods. A tissue microarray consisting of 203 sporadic ovarian 
cancer samples was stained with antibodies for each individual DNA repair 
protein as well as P53. Correlation with clinical and pathologic parameters 
was assessed.
Results. 186 patients with serous histology, or stage III/IV or grade 3 ovarian 
cancers were evaluated using survival analysis (Kaplan-Meier method, Cox 
proportional hazard model, and cumulative incidence function). The median 
follow-up time was twenty-two months. Patients with serous histology type 
and late stage cancer were more likely to have high levels of P53. High PARP 
expression positively correlated with high FANCD2 expression (p<0.0001), 
and one out of three patients had both high levels of PARP and FANCD2 
at baseline. Compared to both low levels of PARP and FANCD2, patients 
with both high levels were twice likely (P=0.04) to have recurrence within 
5 years after adjusting age, cancer status and the presence of residual tumor. 
The estimated 3 years recurrence probability/cumulative incidence rate were 
48.9%/ 41.4% for both high protein levels and 32.4%/25.0% for both low 
levels of PARP or FANCD2.
Conclusion. Patients with coordinated high levels of PARP and FANCD2 
proteins have a high risk for ovarian cancer recurrence. Dual targeting of these 
two HR pathway proteins may benefi t OC patients.

O-157
Novel Vascular Effects of IGF2 on the Feto-Placental Endothelium. 
Ursula Hiden,1 Luciana Lassance,1 Victoria Konya,2 Manuela Manuela,1 
Akos Heinemann,2 Hubert Hackl,3 Gernot Desoye.1 1Clinic of Obstetrics and 
Gynaecology, Medical University of Graz, Graz, Styria, Austria; 2Institute 
of Pharmacology, Medical University of Graz, Graz, Austria; 3Section for 
Bioinformatics, Innsbruck Medical University, Innsbruck, Austria.
Objectives: The imprinted gene IGF2 is a well known growth factor in fetal 
development. As a consequence of the metabolic derangement of maternal 
diabetes fetal levels of IGF2 are elevated. The placental endothelium expresses 
signalling receptors of IGF2, ie the insulin receptor isoform A and the IGF1-
receptor. In the present study we hypothesized that IGF2 acts on the feto-
placental vasculature.
We performed whole genome microarrays to identify IGF2-regulated genes in 
isolated primary placental endothelial cells by IGF2 treatment. Furthermore, 
the effect of IGF2 on eNOS phosphorylation and on VEGF expression 
was determined. As functional endpoints we measured the IGF2-effect on 
in vitro angiogenesis and on electrical impedance as a marker for vascular 
permeability.
Methods: 6 different preparations of arterial placental endothelial cells were 
cultured with or without 10nM IGF2 for 24h. RNA was used for whole genome 
analysis. Phosphorylation of eNOS was detected after treatment with 10nM 
IGF2 for 2, 5, 10 and 45min by western blot analysis. VEGF mRNA expression 
was determined after culture of cells with 1, 10 and 100nM IGF2 for 24 and 
48h. In vitro angiogenesis and electrical impedance were monitored in presence 
of 10nM IGF2 in Matrigel angiogenesis assays and in ECIS (Electric Cell-
substrate Impedance Sensing) electrode assay plates, respectively. ECIS is a 
non-invasive approach to measure the electrical impedance of cell monolayers 
throughout culture.
Results: IGF2 signifi cantly regulated the expression of 33 genes of which 6 
were related to vascular functions. This was paralleled by the increase of tube 

length and branching points in the in vitro angiogenesis. Also, IGF2 induced 
eNOS phosphorylation and stimulated VEGF mRNA expression. Electrical 
impedance and, hence, permeability was decreased by IGF2.
Conclusion: IGF2 is a potent regulator of vascular functions in placental 
endothelial cells. These did not only include the stimulation of angiogenesis but 
also the effect of IGF2 on vascular permeability which has not been described 
in any endothelial cell type before. Elevated levels of IGF2 in pregnancies 
complicated by diabetes may hence cause abnormal vascular development 
and function of the placenta.

O-158
Integrin-Switching Regulated by HBEGF in Human Cytotrophoblast 
Cells. Philip Jessmon,2,3 Xiaoyu Jiang,2 Brian Kilburn,1 Ashok Swaminathan,1 
David R Armant.1,2,3 1Obstetrics & Gynecology, Wayne State University, Detroit, 
MI, USA; 2Anatomy & Cell Biology, Wayne State University, Detroit, MI, 
USA; 3Program in Reproductive and Adult Endocrinology, NICHD, National 
Institutes of Health, Department of Health & Human Services, Bethesda, 
MD, USA.
BACKGROUND: As human extravillous trophoblast (EVT) cells differentiate, 
expression of invasion-promoting integrins (e.g., ITGA1) increases and 
attachment-associated integrins (e.g., ITGA6) decreases in a process called 
integrin-switching. Heparin-binding EGF-like growth factor (HBEGF) is 
highly expressed at sites of EVT invasion and has been shown to induce 
integrin-switching in vitro to the same extent as culture on Matrigel (MG) 
basement membrane. However, the mechanisms that mediate integrin switching 
downstream of growth factor stimulation are not well understood.
METHODS: The human fi rst trimester cytotrophoblast (CTB) cell line HTR-
8/SVneo was cultured serum-free for 24 h on fi bronectin- or MG-coated 
plastic, or on a gel formed by MG. Specifi c inhibitors and inactive structural 
analogues were included during cell culture as described by Jessmon et 
al. (2010, Biol Reprod, 82: 921-9). ITGA1 and ITGA6 were visualized by 
immunocytochemistry using secondary antibodies conjugated to fl uorescein or 
peroxidase and quantifi ed by image analysis. The corresponding mRNAs were 
quantifi ed by real time RT-PCR and normalized to succinate dehydrogenase 
mRNA.
RESULTS: Integrin switching induced by treatment with HBEGF or culture 
on MG did not alter ITGA1 or ITGA6 mRNA expression, suggesting that the 
proteins are regulated post-transcriptionally. Inhibiting HBEGF signaling with 
a specifi c antagonist CRM197 or using a pan-ERBB inhibitor blocked integrin 
switching induced by HBEGF, but not by MG. Furthermore, CTB cells failed 
to invade growth factor-reduced MG, but invasion could be restored with 
recombinant HBEGF. Inhibitors of MEK1/2 (U0126), PI3 kinase (LY294002), 
p38 (SB203580), and JNK (SP600125) were each able to block integrin-
switching induced by HBEGF.
DISCUSSION: HBEGF is suffi cient to induce integrin-switching, although 
other factors in MG may have similar activity. The same downstream pathways 
necessary for HBEGF induction of integrin switching were previously found 
to be required for increased migration in the presence of HBEGF, supporting 
the view that integrin switching is a key inaugural step in EVT invasion. 
Supported by the intramural research program of NICHD and by NIH grant 
U54HD040093.

O-159
Transfer and Uptake of Nanoparticle-Encapsulated siRNA across Human 
Fetal Membranes. Jeffrey A Keelan,1 Vinith Menezes,1 Irving LM Aye,1 Ben 
J Boyd.2 1School of Women’s and Infants’ Health, The University of Western 
Australia, Perth, WA, Australia; 2Monash Institute of Pharmaceutical Sciences, 
Monash University, Melbourne, VIC, Australia.
Objectives: Successful therapeutic applications for siRNA require safe and 
effective delivery modalities. Nanoparticles (NP) have been shown to be 
able to effi ciently deliver siRNA to a number of tissues. Our objective was to 
determine whether NPs could be used to deliver siRNA to (maternal) decidual 
tissue with minimal passage across the fetal membranes and hence exhibit 
minimal fetal exposure.
Methods: Full thickness fetal membranes were obtained from normal 
placentas delivered at term by Caesarean section. A Transwell perfusion 
system was established in which fl uorescently-tagged siRNA encapsulated in 
a variety of nanoparticle systems was added to the maternal face. The extent 
of membrane uptake and passage was assessed by visualising fl uorescence 
in fi xed tissues after perfusion and measuring fl uorescence in the maternal 
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and fetal compartments after 3, 8 and 16 h perfusion. Delivery of siRNA and 
silencing of expression of a target gene (RelA/p65) in culture was assessed 
by immunoblotting.
Results: Cationic lipopeptide-based nanoparticles complexed with albumin 
were able to deliver Alexa488-labelled siRNA to trophoblast and decidual cells 
in monolayer culture and down-regulate the expression of p65 by approximately 
50%. Fluorescence microscopy revealed that, after 16 h perfusion, these 
nanoparticles were localised within cells of the chorion and to a lesser extent, 
decidua, but were absent in amnion. In contrast, measurement of fl uorescence 
in the maternal and fetal perfusates showed a steady increase in accumulation 
of siRNA in the fetal compartment with time (∼4% per hour on average), 
matched by a similar decline in the maternal compartment. These data suggest 
that signifi cant penetration of the membranes by NPs occurs. Peroxidase, added 
to the maternal compartment to assess membrane integrity, also passed through 
the membranes but to a lesser extent (2%/h).
Conclusions: These fi ndings suggest that the fetal membranes constitute a 
leaky barrier to NPs and cannot be relied upon to protect the fetus from NP 
exposure via amniotic fl uid. The NPs tested were an effective siRNA delivery 
modality, and were able to deliver siRNA to decidual and chorionic cells, 
although further optimisation is required to achieve experimentally useful 
levels of gene expression silencing.

O-160
Natural Killer Cells Direct Hemochorial Placentation. Damayanti 
Chakraborty, MA Karim Rumi, Toshihiro Konno, Kazuo Asanoma, Michael 
J Soares. Pathology and Laboratory Medicine, IRHRM, Kansas City, KS, 
USA.
During the establishment of pregnancy, uterine stromal cells differentiate into 
decidual cells and recruit a population of lymphocytes called natural killer 
(NK) cells. This process is conserved in laboratory rodents, humans, and other 
species with hemochorial placentation. Uterine NK cells associate with uterine 
spiral arteries, the conduit for nutrient delivery to the placenta and fetus. NK 
cells are hypothesized to contribute to the regulation of pregnancy-dependent 
uterine spiral artery remodeling. Failures in uterine spiral artery remodeling are 
associated with diseases of pregnancy, such as preeclampsia and intrauterine 
growth restriction. This prompted an investigation of NK cells as potential 
regulators of hemochorial placentation. In order to study the in vivo role of 
NK cells during pregnancy, gestation stage-specifi c NK cell depletion was 
performed in rats using anti asialo GM1antibodies. Placentation sites were 
collected on different gestation days for immunohistochemical and RNA 
analyses. This immunological approach was successful in depleting NK cells 
from the periphery and placentation site. NK cell depletion within the uterus 
decreased the delivery of pro-angiogenic factors and delayed uterine spiral 
artery development. Disrupted uterine spiral artery development decreased 
oxygen tension at the placentation site and re-directed trophoblast cell 
differentiation affecting the organization of the placenta, expanding invasive 
trophoblast cell lineages. Invasive endovascular trophoblast cells replaced 
the endothelium of uterine spiral arteries extending the depth of the placental 
vascular bed and accelerating vessel remodeling. These oxygen-regulated 
trophoblast lineage decisions, including expansion of invasive trophoblast 
cells, could be reproduced using in vitro experimentation with rat trophoblast 
stem cells. In vitro trophoblast responses to low oxygen were shown to be 
regulated by a hypoxia-inducible factor (HIF)-dependent mechanism. We 
conclude that NK cells guide hemochorial placentation through controlling 
an oxygen-dependent adaptive refl ex regulating trophoblast lineage decisions. 
(Supported by HD20676)

O-161
Sprouty4 Directly Binds to Endothelial Nitric Oxide Synthase To Inhibit 
Its Activation and Nitric Oxide Production upon FGF2 Stimulation in 
Endothelial Cells. Lin Feng,1 Jennifer Hodges,1 Wen Wang,1 Alex Tsang,1 Jing 
Zheng,2 Dongbao Chen.1 1Ob/Gyn, University of California Irvine, Irvine, CA, 
USA; 2Ob/Gyn, University of Wisconsin - Madison, Madison, WI, USA.
Enhanced nitric oxide (NO) production via endothelial NO synthase (eNOS) 
is essential for mediating fi broblast growth factor 2 (FGF2) stimulation 
of placental angiogenesis. Sprouty proteins are evolutionarily conserved 
antagonists of tyrosine kinase receptor (RTK) dependent cell signaling, 
especially for the FGF receptors. We have shown the expression of all four 
mammalian sprouty (Spry1-4) proteins in the placenta and Spry 4 inhibits 
FGF2-induced eNOS activation via the PI3K/AKT pathway in placental 
artery endothelial cells. However, how sprouty proteins regulate eNOS 
remains incompletely understood. Hypothesis: Spry4 directly binds to eNOS 

to inhibit FGF2 stimulation of eNOS activation. Methods: Flag-tagged 
Spry4 plasmids were constructed and transiently transfected into 293T cells 
and primary placental artery endothelial cells. The physical associations of 
Spry 4 and eNOS proteins were accessed by co-immunoprecipitation and 
immunofl uorescence microscopy. Activation of eNOS was determined by 
immunoblotting with the Ser1177 phospho-eNOS antibody. Endothelial NO 
production was measured by real-time living cell DAF2 fl uorescence imaging. 
Results: When co-overexpressed with eNOS in 293T cells, Spry4 protein was 
co-immunoprecipitated with eNOS. Fluorescence microscopy also showed 
Spry4 perinuclear co-localization with eNOS in 293T cells. In primary 
placental endothelial cells, specifi c eNOS antibody pulled down endogenous 
Spry4 and overexpressed Spry4fl ag and overexpressed Spry4fl ag also pulled 
down endogenous eNOS. Physical association of the two proteins in primary 
endothelial cells was also confi rmed by fl uorescence microscopy. Treatment 
with FGF2 decreased the amounts of overexpressed Spry4fl ag bound eNOS 
protein in a time-dependent manner, reversely correlating with FGF2-increased 
eNOS phosphorylation. FGF2 stimulated NO production in a time-dependent 
manner in non-transfected endothelial cells; however, overexpression of Spry4 
inhibited FGF2-induced NO production. Conclusion: Spry4 directly binds to 
eNOS to suppress eNOS activation and NO production byFGF2 stimulation 
(Supported by NIH HL98746, HL70562 & HL74947).

O-162
S-Nitrosylation of Cofi lin-1 Is a Novel Pathway for Endothelial Cytoskeleton 
Remodeling. Hong-hai Zhang, Stephanie Hachey, Sun Park, Dongbao Chen. 
Ob/Gyn, University of California Irvine, Irvine, CA, USA.
Endothelial nitric oxide (NO) synthase (eNOS) derived NO is essential for 
mediating VEGF stimulated angiogenesis; however, how NO directly regulates 
angiogenesis remain largely unknown. Adduction of NO• to cysteines termed as 
S-nitrosylation (SNO) has emerging as a key route for NO signaling. Cofi lin-1 
(CFL1) is a small actin-binding protein that regulates actin remodeling essential 
for cell proliferation and differentiation and angiogenesis. The activity of CFL1 
is known to be regulated by phosphorylation (pSer3) and de-pSer3. However, it 
is unknown if SNO regulates CFL1 function and angiogenesis. Hypothesis: 
SNO of CFL1 via eNOS-derived NO mediates VEGF stimulation of actin 
remodeling. Methods: SNO-CFL1 was determined by a biotin switch/mass 
spec based proteomics method. PSer3 CFL1 was measured by immunoblotting. 
Site-directed mutagenesis was used to replace the SNO sites (C80/139) of CFL1 
with Ala and Ser to prepare SNO-mimetic (DMA) and defi cient (DMS) fl ag-
tagged CFL1 (CFL1fl ag), respectively. The wild-type (wtCFL1fl ag) and DMA/S 
mutants were transfected into primary endothelial cells. CFL1 bound actin and 
the ratio of monomeric (G) and fi lamentous (F) actin were quantifi ed. Results: 
VEGF and a NO donor rapidly stimulated SNO-CFL1 and VEGF stimulation of 
SNO-CFL1 was blocked by L-NAME and eNOS siRNA in primary endothelial 
cells. VEGF stimulated pSer3 CFL1 in a time dependent manner. When wtCFL1fl ag 
and DMA/S were overexpressed in endothelial cells, basal pSer3 was greatest in 
wtCFL1fl ag and occurred in DMS greater than DMA; VEGF rapidly stimulated 
SNO and de-PSer3 of wtCFL1 but not its mutants (DMA and DMS). Basal level 
of actin bound to wtCFL1fl ag was lower than that to DMA or DMS. However, 
VEGF treatment increased total levels of actin bound to wtCFL1 but not that to 
DMA and DMS. VEGF treatment also increased the F/G actin ratio indicative 
cytoskeleton remodeling in native endothelial cells; in cells overexpressing 
wtCFL1 and DMA/S, VEGF stimulation of F/G actin ratio was signifi cantly 
altered. Conclusion: VEGF stimulates dynamic SNO of CFL1 via eNOS and 
cytoskeleton remodeling in association with pSer3/de-pSer3 of CFL1 in endothelial 
cells. SNO of CFL1 alters CFL1 phosphorylation and VEGF stimulation of 
endothelial actin reorganization. Altogether, SNO of CFL1 via eNOS derived 
NO provides a novel pathway for endothelial actin remodeling upon VEGF 
stimulation (Supported by NIH HL98746, HL70562 & HL74947).

O-163
Androgen Administration Activates Nuclear Factor κB in Mononuclear 
Cells of Normal Reproductive-Age Women. Frank González,1 K Sreekumaran 
Nair,2 Eati Basal,2 Janice K Daniels.2 1Ob/Gyn, Indiana University School 
of Medicine, Indianapolis, IN; 2Internal Medicine and Ob/Gyn, College of 
Medicine, Mayo Clinic, Rochester, MN.
Objective: In PCOS, increased nuclear factor kB (NFκB) activation in 
the fasting state and in response to hyperglycemia directly correlates with 
circulating androgens. We examined the effect of oral androgen administration 
on intranuclear NFκB, and its cytoplasmic inhibitor, inhibitory κB (IκB), in 
the fasting state and in response to glucose ingestion in normal reproductive-
age women.
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Methods: Sixteen lean ovulatory women between ages 18-40 without evidence 
of androgen excess were selected for study. All subjects underwent a 2-hour 
glucose tolerance test before and after orally ingesting 130 mg of DHEA (n=8) 
or placebo (n=8) for 5 days, in a randomized double-blind fashion. Intranuclear 
NFκB and IκB were respectively quantifi ed by electrophoretic mobility shift 
assay and Western blotting from monunuclear cells (MNC) isolated from blood 
samples drawn fasting and 2 hours after glucose ingestion.
Results: Before treatment, subjects receiving DHEA or placebo exhibited 
no signifi cant differences in androgens, and the percent change (%∆) in 
intranuclear NFκB and IκB before and after glucose ingestion. Compared to 
the placebo group, the DHEA group exhibited higher post-treatment levels of 
testosterone (123±9 vs. 45±4 ng/dl, p<0.0001) and androstenedione (2.2±0.1 
vs. 1.5±0.1 ng/ml, p<0.002). After DHEA treatment, the %∆ NFκB increased 
compared to placebo in the fasting state (34.2±14.1 vs. -1.2±6.3, p<0.04), and 
in response to glucose ingestion (16.3±4.7 vs. -13.3±7.1, p<0.005). In contrast, 
the %∆ IκB decreased compared to placebo in the fasting state (-12.5±4.9 
vs. 6.2±6.7, p<0.05), and in response to glucose ingestion (-12.8±8.9 vs. 
32.6±17.9, p<0.04).

Conclusion: These preliminary data demonstrate increased NFκB activation 
and decreased IκB protein expression in normal reproductive-age women 
after raising circulating androgens to levels observed in PCOS. Thus, 
hyperandrogenemia is capable of activating MNC, and increasing MNC 
sensitivity to glucose in this population.
Support: Supported by NIH grant HD048535 to F.G.

O-164
Activation of GPR55 by Palmitoylethanolamide Increases Human Sperm 
Motility. Akwasi A Amoako,1 Jonathon M Willets,1 Timothy H Marczylo,1 
Emma L Marczylo,2 Amanda Derry,3 Janine Elson,3 Justin C Konje.1 
1Endocannabinoid Research Group, Reproductive Science Section, CSMM, 
University of Leicester, Leicester, United Kingdom; 2MRC Toxicology Unit, 
University of Leicester, Leicester, United Kingdom; 3Assisted Conception Unit, 
University Hospitals of Leicester NHS Trust, Leicester, United Kingdom.
Objectives
Palmitoylethanolamine (PEA) belongs to a family of naturally occurring 
bioactive lipid signalling molecules which include anandamide 
(N-arachidonylethanolamide, AEA) and oleoylethanolamine (OEA), 
purported to be co-synthesized in vivo together and commonly referred as 
N-acylethanolamines. Both AEA and Delta-9-Tetrahydrocannabinol (THC), 
the psychoactive component of marijuana inhibit human sperm motility in-
vitro by activating cannabinoid receptors (CB1). In human seminal fl uid, PEA 
occurs in much higher concentrations than AEA but its role in sperm physiology 
remains largely unexplored although it is postulated that it has antioxidant 
and anti-infl ammatory properties and may modulate sperm functions through 
activation of GPR55 receptors. The aim of this study was to identify the 
presence of GPR55 receptors in human spermatozoa and the effect of PEA 
on sperm motility.
Materials and Methods
GPR55 mRNAs were quantifi ed from human spermatozoa using qRT-PCR. 
For motility studies, spermatozoa were selected by direct swim up technique 
and resuspended in BWW media to a fi nal concentration of 10x106/ml. 1 ml 
aliquots were incubated in the presence or absence (controls) of increasing 
concentrations PEA (10nM, 100nM and 1µM). To assess whether any effect of 
PEA on motility is mediated via GPR55 activation, spermatozoa were incubated 
with either 1µM PEA or 1µM LPI (an endogenous ligand for GPR55) each with 
or without 1µM cannabidiol a GPR55 receptor antagonist. Sperm motility was 
assessed by light microscopy by scoring a total of 200 sperm cells and motility 
expressed as a percentage of total motile sperm.

Results 
Transcripts of GPR55 mRNA were quantifi ed in human spermatozoa using 
specifi c primers. Incubation of spermatozoa with PEA resulted in a dose-
dependent increase in sperm motility. Both 1µM PEA and 1µM LPI signifi cantly 
increased sperm motility, an effect which was attenuated by the presence of 
1µM cannabidiol.
Conclusion
These results suggest that GPR55 receptors are present in human spermatozoa 
and the endogenous ligands PEA and LPI through GPR55 activation may play 
an essential role in maintaining normal sperm motility.

O-165
Effect of Various Concentrations of IL-6 on Metaphase-II Mouse Oocyte 
Spindle Structure In Vitro. Jashoman Banerjee,1 Terrence Horrigan,2 Rakesh 
Sharma,3 Ashok Agarwal,3 Michael Kruger,1 Michael Diamond.1 1REI, WSU; 
2OB-GYN, UTMC; 3OB-GYN, Cleveland Clinic.
Objective: To demonstrate effects of various concentrations of IL-6 on 
Metaphase II mouse oocyte spindle structure in vitro
Hypothesis: Patients with endometriosis or pelvic infl ammation have poor 
reproductive outcomes.They have higher concentration of IL-6 in the peritoneal 
fl uid.We hypothesize that this cytokine may alter the spindle affecting the 
quality of the mature oocyte after ovulation.
Materials and methods:Metaphase-II mouse oocytes(n=200) were obtained 
commercially and incubated in human tubular fl uid at 37°C with 5% CO2 for 60 
minutes. Subsequently the oocytes were divided equally & test groups exposed 
to different concentrations of mouse recombinant IL6 (50,100and 200ng/ml) 
unlike controls for 30 minutes.Oocytes underwent indirect immunofl uorescent 
staining.Fluorescent & Confocal microscopy were performed and spindle 
changes scored.

Results: Pearson chi-square and Spearman correlation were used for multiple 
comparisons between both groups for microtubular(MT) and chromosomal(CH) 
alterations.Scores 1&2 were combined for good and 3&4 for poor outcomes 
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Spearman correlation of 0.590 with p value of <0.01 was noted in chromosomes 
and 0.579 with p value of <0.01was noted in microtubules respectively.
Table- 1
IL-6 Concentrations  Good Poor
Control MT 86.4% 13.6%
 CH 89.8% 10.2%
50 ng/ml MT 36.0% 64.0%
 CH 68.0% 32.0%
100 ng/ml MT 23.5% 76.5%
 CH 23.5% 76.5%
200 ng/ml MT 9.5% 90.5%
 CH 14.3% 85.7%
Percentage of oocytes with good and poor scores at different concentrations of IL-6 
(Total n=200) 

Conclusion:
1. Poor scores in spindles increased with increasing concentrations of IL-6.
2. IL-6 may have critical role in altering quality of post ovulatory oocyte.

O-166
Thin Endometrium Following Clomiphene Citrate for Ovulation 
Induction: Who Is Susceptible. Diana H Wu, Agena Davenport, Steven 
R Lindheim, Rose Maxwell, Michael A Thomas. OB/GYN, University of 
Cincinnati Academic Health Center, Cincinnati, OH, USA.
OBJECTIVE:
Clomiphene citrate (CC) has the undesired, anti-estrogenic side effect of 
thinning of the endometrium, demonstrated to cause an adverse effect on 
pregnancy outcome. This study aims to identify clinical predictors of those 
patients affected with thin endometrium after CC therapy for ovulation 
induction (OI).
MATERIALS AND METHODS:
Data from patients’ fi rst OI cycle using CC from 2003–2010 were evaluated. The 
fi rst of any subsequent cycles using an escalated dose of CC was also analyzed. 
Patients were divided into two groups: those with normal endometrium 
measuring ≥7mm (NE) and those with thin endometrium <7mm (TE), with 
sonographic measurements taken one day before or the day of HCG trigger. 
This signifi cant threshold was identifi ed on a ROC curve analysis of the clinical 
pregnancy outcomes. Patient demographics and cycle characteristics were 
compared between the two groups using student’s t-test, Pearson correlation, 
and linear discriminant analysis.
RESULTS:
Demographic and cycle data from 350 patients were analyzed, 87 with TE 
and 263 with NE. Signifi cant predictors for TE include: earlier cycle day of 
HCG administration (p<0.01), lower BMI (p<0.01), higher CC dose (p<0.01), 
history of recurrent pregnancy loss (p<0.01), and lower parity (p<0.01). 
The prediction accuracy was 76% for TE using these 5 variables in linear 
discriminant analysis. Women in the TE group had signifi cantly lower mean 
BMI (24.2 vs. 29.5, p<0.01), lower mean parity (0.19 vs. 0.34, p=0.03), and an 
earlier HCG trigger day (11.4 vs. 12.8, p<0.01) compared to the NE group. The 
diagnosis of unexplained infertility signifi cantly correlated with TE (r=-0.11, 
p=0.04), while polycystic ovarian syndrome and uterine fi broids signifi cantly 
correlated with NE (r=0.11, p=0.04 and r=0.14, p<0.01, respectively). No 
differences were detected between the two groups with respect to age, tobacco 
use, race, gravidity, or number of dominant follicles. Clinical pregnancy 
rate for those with TE was signifi cantly lower than those with NE (3.8% vs. 
15.6%, p<0.01).
CONCLUSIONS:
Pregnancy rates in patients with thin endometrium following CC for OI are 
dismal. The high predictive accuracy for detecting at-risk patients using the 
5 risk factors identifi ed can help to individualize treatment plans and choose 
the appropriate OI agent for the affected woman.

O-167
Regulation of Baboon Fetal Ovarian Development by Estrogen: Onset of 
Puberty Is Delayed in Offspring Deprived of Estrogen In Utero. Gerald J 
Pepe,1 Terrie J Lynch,1 Eugene D Albrecht.2 1Physiological Sciences, Eastern 
Virginia Medical School; 2Obstetrics/Gynecology/Reproductive Sciences and 
Physiology, University of Maryland School of Medicine.
Development of the pool of ovarian follicles for human adult reproduction 
is established in utero, however, few studies have addressed this aspect of 
biology. We previously showed that estrogen, the levels of which increase with 
advancing human and nonhuman primate gestation, regulates baboon fetal 
ovarian follicle development. Therefore, in this study, offspring of baboons 
untreated (n=9) or treated on days 100-175 of gestation (term = day 184) with 

the aromatase inhibitor letrozole (n=5), which reduced estradiol by >95%, or 
letrozole and estradiol (n=6) were reared to adulthood to determine whether 
estrogen programming of the fetal ovary impacted puberty and thus is essential 
for normal reproduction in adulthood. All offspring grew normally and exhibited 
normal blood pressure and blood chemistries. Onset of puberty in untreated 
baboons occurred at 43.2 ± 1.4 months (mean ± SE) of age and was delayed 
(P < 0.01) by 6 months in animals of mothers treated in utero with letrozole 
(49.0 ± 1.2 months) and normal in offspring of mothers treated with letrozole 
and estradiol (42.7 ± 0.8 months). During the fi rst two years post menarche, 
menstrual cycles averaged 38.3 ± 0.5 days in untreated baboons, were of 
longer duration (P < 0.05) in estrogen-suppressed animals (43.2 ± 1.3 days) 
and partially restored by treatment in utero with letrozole and estrogen (41.7 ± 
1.2 days). Moreover, compared with hormone levels in untreated baboons, in 
estrogen-suppressed offspring serum levels of estradiol were lower and FSH 
greater (P < 0.05) in the follicular and luteal phases and the luteal-phase surge 
in progesterone extended (P < 0.02). The results of the current study show that 
onset of puberty was delayed and menstrual cycles prolonged and associated 
with altered serum hormone levels in baboon offspring that developed in an 
intrauterine environment in which estradiol levels were suppressed. Because 
puberty onset as well as follicle development, as shown previously, were 
restored to normal in baboons treated in utero with letrozole and estradiol, 
we propose that fetal ovarian development and timely onset of puberty in the 
primate is programmed by fetal exposure to estrogen. Supported by NIH U54 
HD 36207 as part of the NICHD Specialized Cooperative Centers Program in 
Reproduction Research and NIH R01 HD 13294.

O-168
Differential Expression of Dopamine Receptor 2 (drd2) Might Account 
for Higher Risk of OHSS Development. Raúl Gómez,1 Hortensia Ferrero,1 
Paco Delgado,1 Carlos Simón,1 Antonio Pellicer,1 Francisco Gaytan.2 1Research, 
Fundación IVI/INCLIVA, Valencia, Spain; 2Faculty of Medicine, University of 
Cordoba, Córdoba, Spain.
The Drd2 agonists (Drd2-A) cabergoline (Cb2) prevents OHSS onset in 50% 
of women ongoing COH protocols by decreasing VEGF/VEGFR2 mediated 
ovarian Vascular permeability (VP). In vitro studies with endothelial cell 
(EC) lines suggest drd2-A) reduce VP by inhibiting VEGFR2 activation in an 
autocrine fashion. However, Drd2 characterization has never been approached 
in human ovaries, thus it is unknown whether ovarian EC or other ovarian cell 
types express Drd2. In this work we aimed to characterize Drd2 expression in 
human ovaries and employ conditions of high OHSS risk like PCOS to study 
whether partiak inefi cay of Cb2 in preventing OHSS onset might be related to 
differential expression of Drd2
MATERIAL AND METHODS:
In PCOS (N=39) and non-PCOS(N=51) human ovarian sample slides were 
immunostained against Drd2, and PECAM (vessel marker) to learn the 
dynamics of Drd2 expression. Antigen expression was quantifi ed with Image 
pro plus software to fi nd differences between groups
RESULTS:
The strongest drd2 signaling was observed in theca cells (TC) during all stages 
of corpora lutea development. Granulosa lutein cells (GLC) also stained for 
Drd2 peaking at the mid-luteal phase. A 2.7 and 4.2 reduced drd2 stained area 
was respectively observed for TC and GLC in PCOS (3.7±0.9%, 5.4±1.7%) 
vs control (14.5±2.3%, p<0.01; 15.2±4.2%, p<00,5) samples. A 3.9 and 2.1 
increased vascularisation was respectively observed for TL and GC in PCOS 
(12.9±0.8%, 15.4±2.6%) vs control (3.3±2.3%, p<0.01; 7.2±4.2%, p<00,5) No 
staining for drd2 was found in ovarian EC.
CONCLUSIONS:
Lack of Drd2 staining in ovarian EC suggest alternative mechanisms of 
actions to autocrine deregulation of VEGFR2 in ovarian EC might account for 
the effectiveness of Cb2 in decreasing ovarian VP. As Drd2-A are expected 
to signal through Drd2 to decrease ovarian VP, reduced Drd2 expression in 
PCOS is expected to confer less protection against the permeability actions 
of VEGF. In a similar way, a higher ovarian vascularization, as observed in 
PCOS, which is “unprotected” by Drd2 to the VP actions of VEGF is also 
expected to offer a higher risk for OHSS onset by providing an increased 
number of EC-VEGFR2 targets. Thus differential expression of Drd2 and 
increased ovarian vascularization might account for the ineffi cacy of Drd2-A 
in preventing OHSS in some patients.



 Poster Session: Basic Parturition/Prematurity (Saturday, 3/19/2011, 9:30:00 AM - 11:30:00 AM)

Scientifi c Abstracts Reproductive Sciences Vol. 18, No. 4 (Supplement), March  2011 295A

S-001
Cyclical Changes in Potassium Channel and Ancillary Subunit Expression 
in the Uterus. Glenna CL Bett. Gynecology-Obstetrics, SUNY, University at 
Buffalo, Buffalo, NY, USA.
Objective: Potassium channels play a variety of roles in electrically active 
tissues, including controlling membrane excitability and action potential 
repolarization. We determined relative expression of K+ channels during the 
estrous cycle and from ovariectomized (OVX) mice.
Methods: We used real-time quantitative PCR to determine expression relative 
to 5 housekeeping genes.
Results: Several K+ channels and subunits had signifi cant differences in 
expression between cycling and OVX mice (Table 1).
 Fold expression OVX:cycling mice
Kcnq2 5.176**
Kcna2 5.140*
Kcnc4 4.877*
Kcnj8 4.592**
Kcnq3 4.014*
Kcnh1 3.317**
Kcnj3 2.906*
Kcna6 2.785**
Kcna3 2.767**
Kcns2 2.123**
Kcna1 1.995**
Kcnmb1 1.944**
Kcnj1 1.744**
Kcna5 1.738**
Kcnj11 1.629*
Kcna4 1.582*
Kcnd1 0.745*
Kcnf1 0.487**
Kcnn4 0.369**
Kcnc3 0.181**
*p<0.05, **p<0.005

Eight channels had signifi cant changes in expression during the estrous cycle. 
Table 2 shows that all cycle dependent channels had increased expression in 
estrus and proestrus compared to diestrus, and were mainly higher in proestrus 
compared to estrus.
 Estrus vs Diestrus Proestrus vs Diestrus Proestrus vs Diestrus
Kcnc3 2.586* 0.353*  
Kcne1  6.815** 7.837**
Kcnj11 1.569*   
Kcnmb1   1.940*
Kcnn1 2.072*   
Kcnq1 2.042*   
Kcnq3 5.022*   
Kcns3  3.038** 2.072**
*p<0.05, **p<0.005

Conclusion
Our data indicate there are signifi cant changes in K+ channel/subunit expression 
during the estrous cycle. Of particular note are the large changes in ancillary 
subunits. Kcne1 (MinK), which is 7-8 fold higher in proestrus than in diestrus/
estrus, is a subunit which increases surface expression of KCNQ1 (KvLQT1), 
and slows KCNQ1 kinetics. Kcns3 (KV9.3) is also signifi cantly upregulated 
in proestrus. KV9.3 is not independently functional, but co-expresses with, 
and modulates, Kv2.1, shifting both activation and inactivation to lower 
potentials, altering the ratio of closed state and open state inactivation and 
speeding recovery from inactivation. Proestrus has relatively high expression 
of Kcnmb1, which encodes the ß-subunit that reduces MaxiK expression, and 
makes MaxiK channels more sensitive to voltage and calcium. The functional 
α-subunit to show the largest changes was KCNQ3. The observed changes in 
K+ channel/subunit mRNA are predicted to change cell surface expression and 
current kinetic characteristics dramatically, resulting in changes in membrane 
excitability as well as action potential duration and frequency.

S-002
Changes in Excitatory Currents in the Uterus during the Estrous Cycle. 
Glenna CL Bett. Gynecology-Obstetrics, SUNY University at Buffalo, Buffalo, 
NY, USA.
Objective: Electrical activity of the myometrium changes during the estrous 
cycle. We sought to quantify mRNA expression encoding excitatory channel 
proteins, and to determine relative expression during the estrous cycle and in 
ovariectomized (OVX) mice.
Methods: mRNA was extracted from uterine tissue of estrus, proestrus, 
diestrus and OVX mice. Expression of mRNA was quantifi ed relative to fi ve 
housekeeping genes using SYBR-GREEN real-time analysis in a BioRad 
ICycler.
Results: Relative expression in cycling mice was Cacnb3>Cacna1h>Scn1b>
Cacna1g>Cacna1c>Cacnb1>Cacnb2> Scn7a>Cacnb4>Scn5a>Cacna1a>Scn

1a>Scn3a. OVX mice had signifi cantly greater expression than cycling mice 
of Cacnb4 (3.342 fold, p<0.05), Scn7a (3.377, p<0.0005), Cacng2 (2.384, 
p<0.05), Scn1a (2.390, p<0.0005), Cacna1b (1.815, p<0.05), and signifi cantly 
decreased expression of Cacna1g (0.392, p<0.0005) and Cacna1a (0.486, 
p<0.05). Table 1 shows channels with signifi cant differences between cycle 
phases and OVX mice.
OVX vs Diestrus OVX vs Proestrus OVX vs Estrus
Cacnb4 (7.841)** Scn7a (2.637)* Scn7a (3.480)**
Scn7a (4.007)** Scn1a (2.411)* Scn1a (2.509)**
Scn1a (2.242)** Cacna1g (0.555)* Scn4a (1.457)*
Scn4a (2.139)**  Cacna1g (0.323)**
Cacnb3 (1.802)*  Cacna1a (0.341)*
Cacna1g (0.369)**  Scn5a (0.553)*
Cacna1a (0.463)*   
*p<0.05, **p<0.005

Table 2 shows the signifi cant differences in mRNA expression between estrous 
cycle phases.
Proestrus vs Diestrus Estrus vs Diestrus Estrus vs Proestrus
Scn4a (2.078)** Cacnb4 (4.372)* Cacna1a (2.489)*
Scn1b (1.640)* Cacnb3 (2.112)* Scn5a (1.744)*
Cacna1a (0.546)* Scn4a (1.468)* Cacna1g (1.720)*
  SCN4a (0.706)*
*p<0.05, **p<0.005

Conclusion
Expression of Cacna1a (P/Q type), Cacna1g (T-type), Cacnb3, and Cacnb4 
calcium channels and SCN4a (Nav1.4), SCN5a (Nav1.5), and Scn1b sodium 
channels/subunits alter signifi cantly during the estrous cycle. The change 
in T-type calcium channels likely changes the frequency at which action 
potentials fi re whereas P/Q channels are thought to augment cellular calcium 
entry. Changes in these channels are therefore likely to lead to changes in 
the frequency and strength of contractions during the estrous cycle. Sodium 
channels SCN4a and SCN5a also changed expression during the cycle. 
SCN4a has a more positive activation threshold than SCN5a, and has maximal 
expression in proestrus. These data are consistent with reports of contractility 
being at a minimum during proestrus.

S-003
Animal Models of Prematurity: Towards a Systematic Review of the 
Literature. Muriel S Palmgren, Brad D Pearce, Leah Rae Donahue, Fiona 
Brown, Marshall Dozier, Ramkumar Menon, Elizabeth A Bonney. Animal 
Models Group, Preterm Birth International Collaborative.
Background: Preterm birth (PTB) is a complex clinical problem affecting 
9.75% of pregnancies worldwide each year. The limitations of human studies 
to establish disease causality and of in vivo animal models to replicate human 
physiology support the use of animal models in an iterative manner. In this 
process animal experimentation refi nes hypotheses to be tested in humans 
leading to further questions and more productive animal experimentation. 
An integral part of this approach is the systematic defi nition of pathways and 
molecular mechanisms, defi ned within an expandable, modifi able database 
using bioinformatics. A critical step in the integration of human “omics” data 
regarding preterm birth and the use of animal models is a systematic review 
of these models.
Objective: A systematic literature review of animal models of PTB so as to 
promote integration of existing knowledge.
Methods: The following data bases were searched (no language restriction) 
on 3/1/2010: CAB Abstracts (1910-3/2010); Global Health (1973-3/2010); 
Medline (1950 to February Week 3 2010); Embase (1980-week 8 2010); 
Web of Science (1900-3/2010); and BIOSIS Previews (1926-3/2010), and 
AGRICOLA (1970-3/2010). Search terms included: prematurity, short 
gestation, preterm, premature rupture and membranes, premature (obstetric) 
labor, premature parturition, low birth weight, chorioamnionitis, infants, animal 
models, sheep(s)/ovine, cow(s)/bovine, horse(s)/equine, dog(s)/canine, cat(s)/
feline, mouse (mice), rat(s), guinea pig(s), marsupials, rabbits, animal models, 
biological models, and disease models.
Results: Of the 5493 abstracts reviewed, 219 were duplicates. The remaining 
5274 abstracts were divided into groups by author name and reviewed by a 
single reviewer. After review, 1010 abstracts were found to be worthy of further 
consideration, while 4264 others were considered inappropriate due to one of 
the following factors: studies in humans (304), review articles (713) those not 
involving whole animals (102), titles of an unrelated topic (2358), or focused 
only on fetal management, physiology or outcomes (787).
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Conclusion: There has been and continues to be a robust, diverse literature on 
animal models of prematurity. Further work will include detailed examination 
of this literature, complete description of relevant models, and correlation with 
human literature.
Supported by PREBIC

S-004
Term Myometrium Is Characterized by Increased Activating Epigenetic 
Marks on the Progesterone Receptor A Promoter. Sze Yee Chai, Roger 
Smith, Tamas Zakar, Carolyn Mitchell, Gemma Madsen. Mothers & Babies 
Research Centre, HMRI, University of Newcastle, Australia.
At term, human myometrial expression of progesterone receptor A (PRA) 
is increased relative to PRB. As PRA is a repressor of progesterone action 
mediated through PRB, we postulated that this myometrial increase in PRA 
mediates the withdrawal of progesterone action and precipitates labor onset. 
PRA and PRB are encoded by a single gene, yet independently regulated 
by two separate promoters. We hypothesized that independent regulation of 
PRA and PRB expression occurs through epigenetic modifi cations of the two 
promoters. In this study, chromatin immunoprecipitation was used to examine 
the presence of activating and repressive histone modifi cations on the PRA and 
PRB promoters in human myometrium.
Term myometrial samples, not in labor (n=4) or in labor (n=3), were fi xed 
in formaldehyde and immunoprecipitated with antibodies against activating 
histones aH3, aH4, and H3K4me3, and repressive histone H3K9me3. Purifi ed 
DNA was analyzed by qPCR using primers specifi cally designed to span 
different regions of the PRA and PRB promoters, including upstream and 
downstream primer controls.
We found signifi cantly higher levels of the activating histone marks (aH3, aH4, 
and H3K4me3) on the PRA promoter compared to PRB before and during 
labor (p<0.05, ANOVA). However, no signifi cant labor-associated changes 
of the activating marks were detected on either of the promoters. The level of 
the repressive histone mark H3K9me3 was signifi cantly higher on the PRA 
promoter (p<0.05, ANOVA) compared to the PRB promoter before labor.
This is the fi rst report of histone modifi cations on the PRA and PRB promoters 
in human myometrium. Our data are consistent with reported active expression 
of PRA and PRB, as well as the increased myometrial PRA:PRB expression 
ratio at term. This indicates that at term, both the PRA and PRB promoters 
are primed for transcription by the activating epigenetic marks for the 
recruitment and binding of transcription factors and coregulators to increase 
their gene expression. Notably there is a higher level of activating marks 
on the PRA promoter compared to the PRB promoter at term. Further, the 
data suggest that repressive histone modifi cations at the PRA promoter may 
reduce transcription of this isoform compared to PRB prior to labor onset. 
Consequently, specifi c histone methylases and acetylases may play a key role 
in regulating progesterone withdrawal at the time of labor.

S-005
Markers of Amniotic Fluid Infl ammation: Impact of Blood Contamination. 
Marcos Cordoba, Samet Albayrak, Eduardo Aguin, Rashmi Bolinjkar, Robyn 
Roberts, Michael Kruger, Ray O Bahado-Singh. Obstetrics and Gynecology, 
Wayne State University/Detroit Medical Center, Detroit, MI, USA.
Background
Infl ammatory markers measured in amniotic fl uid (AF) are the best predictors 
of maternal and perinatal outcomes in preterm labor. The most commonly 
used markers are glucose and white blood cell (WBC). The effect of blood 
contamination AF on the effectiveness of these markers have not been 
extensively studied.
Methods
Glucose and WBC was measured in 99 cases of “bloody tap” (AF>1000 RBC) 
and compared to 195 cases with clear fl uid (controls). Cases and controls were 
at increased risk for prematurity. Mean (SD) levels of glucose and WBC were 
compared between groups. Infl ammation was defi ned as glucose <14mg/dL 
or WBC >50/high power fi eld. The impact of blood contamination on levels 
of infl ammatory markers and their ability to predict positive AF culture and 
perinatal morbidity were assessed. T-test, Chi-square, Mann-Whitney U test 
and regression analyses were performed.
Results
Overall, WBC was signifi cantly elevated in study, mean (SE) =644.7(191) vs. 
control 153.2 (39.2), p=0.01, with no difference in AF glucose (p=0.4). Among 
cases with a positive culture there was no difference in the frequency of WBC 
>50 however in cases with a negative culture WBC >50 was signifi cantly more 
frequent in study cases (Fisher exact test p<0.005). Multiple regression analysis 

for the prediction of proven or suspected neonatal sepsis with WBC, glucose, 
blood status of AF and obstetric and demographic characters as independent 
variables revealed both WBC >50 OR 2.51(1.1, 5.74), p<0.03 and preterm 
labor as the indication for amnio 2.95 (1.28, 6.81), p=0.01 to predict neonatal 
sepsis. Similarly WBC >50 OR (95% CI) 1.98 (1.01, 3.9), p<0.05, and PROM 
as indication for amnio 2.37 (1.04, 5.41), p<0.05, were the signifi cant predictors 
of neonatal morbidity overall. Glucose >14, OR 0.93 (0.89, 0.97), p<0.001 and 
WBC >50, 4.81 (2.0, 11.65), p=<0.001 were signifi cant predictors of positive 
AF culture. Bloody status did not interact with AF glucose or WBC or affect 
their prediction of these adverse outcomes.
Conclusion
The interpretation of markers of AF infl ammation with blood contamination 
is a clinical dilemma. We report that while the frequency of elevated WBC 
is increased in bloody fl uid with negative culture, the overall ability of 
infl ammatory markers to predict adverse outcome appears not to be signifi cantly 
affected by blood contamination.

S-006
Expression and Regulation of Novel Anti-Inflammatory Agents in 
Myometrium in Labour. Ellen Golightly,1 James L Hutchinson,2 Henry N 
Jabbour,2 Jane E Norman.1 1Division of Reproductive and Developmental 
Sciences, Centre for Reproductive Biology, University of Edinburgh, Edinburgh, 
United Kingdom; 2Human Reproductive Sciences Unit, Centre for Reproductive 
Biology, The Medical Research Council, Edinburgh, United Kingdom.
Introduction
Human parturition is an infl ammatory process, with an infl ux of infl ammatory 
cells and upregulation of pro-infl ammatory mediators in myometrium, cervix 
and fetal membranes. We hypothesise that the quiescence of pregnancy and 
labour onset are controlled by the balance between pro- and anti-infl ammatory 
pathways. Annexin A1 (ANXA1) is cortisol-regulated and has anti-infl ammatory 
and pro-resolution properties. Its receptor, FPR2, is upregulated in labouring 
myometrium. This work explores the expression and regulation of ANXA1 
during human parturition.
Methods
Biopsies of myometrium, placenta, amnion and chorion were obtained from 
women undergoing either elective (not labouring) or emergency (labouring) 
caesarean section, with approval of the local ethics committee. Total RNA 
was extracted from the biopsies and RT-PCR was used to compare mRNA 
expression of ANXA1 in labouring (n=11) and non-labouring (n=11) 
samples. Immunohistochemistry was used to identify the annexin A1 protein 
in labouring and non-labouring myometrium and placenta. Myometrial 
explants were cultured for 6-8 hours at 37°C in RPMI, with or without cortisol 
supplementation (n=5). Total RNA was extracted from the explants and RT-PCR 
used to compare mRNA expression of annexin A1 and FPR2.
Results
RT-PCR analysis confi rmed expression of ANXA1 in biopsies of labouring and 
non-labouring myometrium, placenta, amnion and chorion. No differences were 
detected between labouring and non labouring tissues. ANXA1 was localised 
by immunohistochemistry to myocytes, endothelial and immune cells in 
myometrium and syncytiotrophoblasts in placenta. Treatment of myometrium 
with cortisol did not alter expression of ANXA1 but increased expression of 
its receptor FPR2 15-fold (n=5, p=0.003).
Conclusion
ANXA1 mRNA and protein is expressed in myometrium and placental tissues. 
Its receptor FPR2 is upregulated by cortisol. Hence, cortisol may regulate 
anti-infl ammatory functions in the human myometrium via regulation of the 
FPR2 receptor. Future work will elucidate the anti-infl ammatory effects of the 
cortisol-ANXA1-FPR2 pathway in human parturition.

S-007
Uterine Chemokine Expression in Progesterone Delayed Labour in Mice. 
Renyi Hua, Kaiyu Lei, Bronwen Herbert, Suren R Sooranna, Phillip R Bennett, 
Mark R Johnson. Surgery & Cancer, Imperial College London.
Objective: It is known that increased infi ltration of infl ammatory cells in the 
myometrium occurs with the advancing gestational age and this is indicative 
of an involvement of chemokines in labour. CCL2 was found to be increased 
in human labour. But, whether this contributes to the onset of labour remain 
unknown. As a key component to labour, progesterone (P4) was shown to 
decrease the levels of rat CCL2 in vitro. Human P4 levels remain high until 2 
days post labour. In mouse, P4 levels fall and this triggers the onset of labour. 
We mimicked human labour by maintaining high P4 levels in mice in order to 
investigate the role of chemokines.
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Methods: CD1 virgin female mice were housed overnight with CD1 males and 
checked the following morning for vaginal plugs. The day when a vaginal plug 
was observed was counted as Day 0 of pregnancy. On day 14 of pregnancy, the 
CD1 mice were treated with P4 (10 mg) daily and the same volume of peanut 
oil was used as control. The onset of parturition was defi ned as the time of 
complete delivery of the fi rst pup in each mother. Blood was taken on day 
14, day 16, day 18 and the time of labour. Serum P4 levels were measured. 
At parturition, uterine horns were isolated and frozen. RNA was extracted 
from the tissue and converted to cDNA. Copy numbers of chemokines were 
measured by qPCR.
Results: Serum P4 of the control group fell from 900 ± 50 nmol/mL on day 14 
to 10 ± 5 nmnol/mL at the time of labour (n=6; p<0.05). In the P4 group, plasma 
P4 increased from 900 ± 35 nmol/mL on day 14 to 3560 ± 120 nmol/mL at 
the time of labour (n=6; p<0.05). Mice in vehicle group gave birth on day 18. 
Delivery was arduous in the P4 group and was delayed by approximately 36 
hours. Uterine CCL2 and CCL20 increased 56% and 63%, respectively with 
P4 treatment when compared with vehicle during labour.
Conclusions: Daily injection of P4 could maintain serum P4 levels of pregnant 
mice and was able to delay parturition in CD1 mice. Chemokines expression 
increased with the increased P4 levels. That suggests chemokines may play a 
role in maintenance in human pregnancy.

S-008
Placental Amnion Is Stronger Than the Refl ected Amnion. Deepak Kumar,1 
Rachel Spetrino,1 Robert M Moore,1 Brian M Mercer,2 John J Moore.1,2 
1Pediatrics, CWRU, MetroHealth Medical Center, Cleveland, OH; 2Obstetrics 
and Gynecology, CWRU, MetroHealth Medical Center, Cleveland, OH.
Introduction: Term fetal membranes (FM) develop a para-cervical weak 
zone which usually contains the spontaneous rupture initiating site. Similarly 
PPROM FM from preterm births have weak regions near the rupture line. This 
regional FM weakening and rupture results from FM remodeling and apoptosis. 
Beyond membrane rupture related regional FM changes, properties of the 
remaining FM have not been well described. Recently, the placental amnion 
(PA) and refl ected amnion (RA) have been shown to have differential expression 
of Prostaglandin-endoperoxide synthase 2, Surfactant Protein-A interaction, and 
transcription of proinfl ammatory genes suggesting a complex role in human 
parturition. Tenascin-C, an ECM glycoprotein has been associated with FM 
remodeling. Similarly we have demonstrated the amnion microfi brillar proteins 
Fibulins 1, 3 and 5 are decreased with ECM remodeling.
We hypothesized that the PA is mechanically stronger than the RA due to absence 
of ECM remodeling effects of the choriodecidua present in RA. Methods: FM 
(n=23) from uncomplicated patients undergoing repeat CS or vaginal delivery 
at 37-42 weeks gestation were examined. Degree of spontaneous FM (amnion 
from choriodecidua) separation was determined. The amnion was dissected 
from the spontaneously separated areas of the FM and after manually peeling 
the adherent areas. A total of 524 spontaneously (ss) and manually (ms) 
separated fragments from the PA and RA regions were strength tested using 
our published methodology. Representative membrane homogenates were 
examined for Tenascin-C and Fibulin 3 proteins and correlated with membrane 
strength. Results: ms-PA (13.4±4.3 N) was signifi cantly stronger than the ss-PA 
(9.9±3.8 N), ms-RA (7.9±2.6 N) or ss-RA (7.4±2.8 N) (all p<0.001). Similarly 
ss-PA was signifi cantly stronger than ms-RA or ss-RA (p<0.01). ms-RA and 
ss-RA were of similar strength. The strongest amnion components, ms-PA and 
ss-PA had signifi cantly lower levels of Tenascin-C protein than the weaker ms-
RA (p<0.01). Fibulin 3 protein levels in PA versus the RA amnion were not 
signifi cantly different although there was a trend toward increased Fibulin 3 
protein levels with decreasing amnion strength. Conclusions: Placental amnion 
is stronger than the refl ected amnion. Elevated Tenascin-C protein levels in 
refl ected amnion may indicate increased ECM remodeling.

S-009
Mechanical Stretch and Progesterone Action in Human Myometrium. 
Kaiyu Lei, Li Chen, Suren R Sooranna, Phillip R Bennett, Mark R Johnson. 
Surgery&Cancer, Imperial College London.
Introduction: During pregnancy, the uterus is continuously stretched by the 
growing pregnancy and animal data suggest that progesterone is responsible 
for maintaining uterine quiescence and promoting myometrial hyperplasia 
and hypertrophy to prevent increased tension in the uterine wall. However, 
clinically, excessive uterine stretch is associated with the onset of preterm labour 
(PTL) as seen in multiple pregnancies, polyhydramnios and the unicornuate 
uterus. Progesterone administration only reduces PTL rates in singleton 
pregnancies which suggests that uterine stretch may make the human uterus 

refractory to the effects of progesterone. In this study, we have investigated 
whether progesterone is able to inhibit stretch-induced genes expression in 
uterine smooth muscle cells (USMCs) and/or whether stretch is able to inhibit 
progesterone action.
Methods: Primary cultures of human USMCs were cultured in 6-well fl exible-
bottom plates. When cells were 85-95% confl uent, cells were serum starved 
overnight and subjected to a static stretch of 11% for 60min using a Flexercell 
strain unit. Unstretched cells grown and treated similarly were used as controls. 
In some cases, cells were pre-incubated with 10µM U0126 for 2h or with 20µM 
SP 600125, 10 nM IKK-2 inhibitor TPCA-1 for 1h or with 10µM SB 203580 
for 30 min prior to stretch. For the IL-1β study, cells were stretched for 30h in 
total. At 24h, cell were incubated for a further 6h in the absence and presence 
of IL-1β (1ng/mL), MPA (1µM) or both.
Results: We found that both pre-incubation with MPA and progesterone 
receptor (PR) knockdown did not affect stretch-induced COX-2, IL-8 and 
OTR mRNA expression. Further, stretch did not alter the ability of MPA to 
(i) activate a luciferase-linked progesterone response element, (ii) modulate 
MPA-responsive gene expression or (iii) repress IL-1β-driven COX-2 mRNA 
expression. Stretch signifi cantly reduced the expression of PR mRNA via 
NF-κB activation (n=6, p<0.05), but that this did not alter the myometrial 
progesterone response.
Conclusions: These data suggest that progesterone does not inhibit stretch-
induced MAPK activation or gene expression and that although stretch reduces 
PR expression, it does not appear to inhibit progesterone action. These results 
may explain the failure of progesterone to prevent PTL in multiple pregnancy, 
but suggest that uterine stretch is not responsible for the process of functional 
progesterone withdrawal seen with the onset of human labour.

S-010
Effect of DNA Methylation and Histone Deacetylase Inhibitors on 
Cytokine Production in the Human Placenta. Murray D Mitchell,1,2,3 Anna P 
Ponnampalam,1 Hassebdrini Peiris,3 Gregory E Rice.3 1The Liggins Institute, The 
University of Auckland, Auckland, New Zealand; 2National Research Centre 
for Growth and Development, Auckland, New Zealand; 3Centre for Clinical 
Research, The University of Queensland, Brisbane, Australia.
Background: Parturition is characterized by increased production of 
infl ammatory cytokines with subsequent increased intrauterine PG production 
which promotes contraction of the uterus. This mechanism is also recognised 
to be a major causative factor in the preterm initiation of labor leading to 
premature birth. However, the precise mechanism of this cytokine regulation 
is not well understood.
Objective: To determine the effects of treatment with inhibitors of DNA 
methylation and histone deacetylation on LPS-stimulated prostaglandin 
and infl ammatory cytokine production in placental villous, amnion and 
choriodecidual explants.
Methods: Explants were isolated from term placental villous, amnion and 
choriodecidua and treated with 5-aza-2-deoxycytidine AZA (5mM or 200 
nM) for 2 days. After day 2, the explants were treated with the bacterial 
endotoxin lipopolysaccharide (LPS) at 5mg/ml and co-treated with or without 
300nM trichostatin A (TSA, an inhibitor of histone deacetylation) Media 
were collected after 24 hours and analysed for IL-1β, TNFα, IL-10 and IL1ra 
content by ELISA.
Results: LPS treatment significantly increased the production of pro 
infl ammatory cytokines IL-1β and TNFα in villous and chorio decidual 
explants. A dramatic increase in production of IL-1β was observed following 
treatment with TSA and AZA/TSA in LPS stimulated villous explants which 
were additional to the effects of stimulation, while AZA treatment did not 
have a signifi cant effect. However, the effects of LPS on TNFα production 
were mitigated by TSA in villous explants. In contrast, the anti-infl ammatory 
cytokines IL-10 and IL1ra, while showing stimulation by LPS exhibited 
no other changes in response to treatment with AZA, TSA or AZA/TSA in 
all explants. The effects of TSA were not prominent in amnion and chorio 
decidual explants. Experiments to determine the effects of AZA and TSA on 
PGE2 production is in progress.
Conclusions: Our preliminary data show that the production of pro-
infl ammatory cytokines in human placenta is altered by TSA treatment but not 
AZA treatment following LPS stimulation especially in villous explants. This 
suggests a role for epigenetic regulation of the pro-infl ammatory cytokines, 
specifi cally through histone modifi cations.
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S-011
Trimegestone Effectively Inhibits Term and Preterm Labor. Mario Moreno, 
Leili Shi, Shaoqing Shi, James Balducci, Robert Garfi eld. Dep. of Ob/Gyn, St. 
Joseph’s Hospital and Medical Center, Phoenix, AZ, USA.
Trimegestone (TMG), a 19-norpregnane progestin, is used in clinical trials as 
a proposed treatment for HRT. TMG binds to the human progesterone receptor 
with greater affi nity (X6) than progesterone (P4) and could serve as a novel 
treatment for preterm labor. TMG lacks masculinization or feminization effects 
of the fetus, making it a suitable candidate for use during pregnancy. The aim 
of this study was to compare and evaluate the inhibitory effects of TMG and 
P4 (micronized), both given topically and parenterally on term delivery in 
pregnant rats and to assess the ability of TMG to suppress preterm delivery 
in pregnant guinea pigs, a model thought to be similar to human endocrine 
control of pregnancy and parturition.
Study Design: Study 1: Pregnant rats (n=6/group) were treated daily beginning 
on day 20 of gestation with vehicles or: a) Topical P4 at various doses (4-30 
mg/day, vehicle (v)=fi sh oil) or topical TMG (0.5-2 mg/day, v=fi sh oil; b) 
Subcutaneous (s.c.) P4 (0.5-4 mg/day, v=sesame oil) or s.c. TMG (0.5-2 mg/
day, v=benzyl benzoate(BB) and castor oil (CO), 1:4). Delivery times were 
observed. Time of delivery = hrs after 8 am on day 22 of gestation, 80 hrs 
=complete block of delivery and time of sacrifi ce. Study 2: Pregnant guinea 
pigs (n=3/group) were treated with PGE2 (3mg/day, s.c., v= saline) on days 46 
and 47 of gestation to induce preterm delivery and sacrifi ced on day 48. Other 
animals were given TMG (4mg/day, s.c., v=BB:CO, 1:4) beginning on day 
44 of gestation until day 47 while also being treated with PGE2 (3mg/day, s.c, 
v=saline) on days 46 and 47. All guinea pigs were sacrifi ced on day 48.
Results: Study 1: TMG completely blocks term delivery in rats (80 hrs. 
inhibition) at much lower doses (ca. 30X, 0.5 mg TMG vs. 15 mg P4, P<0.05, 
topically, and ca. 4X, 0.5 mg TMG vs. 2 mg P4, P<0.05, s.c) when compared 
to P4. Study 2: In guinea pigs, PGE2 effectively induces preterm delivery, and 
this is inhibited by simultaneous treatment with TMG. None of the guinea pigs 
treated with TMG and PGE2 delivered, while 2/3 PGE2-only treated animals 
delivered (all 3 exhibited vaginal bleeding).
Conclusions: TMG effectively inhibits both term delivery in rats and 
PGE2-induced preterm delivery in guinea pigs. Both topical and parenteral 
administration of P4 and TMG are equally effi cacious but TMG is more potent 
than P4 in delaying delivery in rats. Topical TMG may be a successful and 
satisfactory treatment option for preterm labor.

S-012
Epigenetic Regulation of Pro-Infl ammatory Cytokines and Prostaglandins 
in Primary Amnion Cells. Martha Lappas,1,2 Nicole Dellios,3 Murray D 
Mitchell,3 Michael Permezel,1,2 Gregory E Rice.1,2,3 1Department of Obstetrics 
and Gynaecology, University of Melbourne; 2Mercy Perinatal Research Centre, 
Mercy Hospital for Women; 3University of Queensland Centre for Clinical 
Research, University of Queensland.
Background: Human term and preterm parturition is associated with increased 
production of pro-infl ammatory cytokines (e.g. IL-6) and prostaglandins from 
human gestational tissues. Pro-infl ammatory cytokines stimulate the ongoing 
release of prostaglandins. Prostaglandins, especially PGE2 and PGF2α, 
are recognised as proximal factors that promote myometrial contractility 
and cervical dilatation. Aberrant DNA methylation patterns and histone 
modifi cations have been associated with dysfunction and disease. There is, 
however, a paucity of data concerning the role of DNA methylation and histone 
modifi cation in the process and consequences of human labour.
Objective: To determine the effects of the inhibitor of DNA methylation 5-aza-
2-deoxycytidine (AZA) and the inhibitor of histone deacetylation trichostatin 
A (TSA) on IL-1β-stimulated pro-infl ammatory cytokine and prostaglandin 
release in primary amnion epithelial cells.
Methods: Primary amnion epithelial cultures (n=5) were isolated from term 
amnion and treated with 5µM AZA or 300nM TSA in the absence or presence 
of 10ng/ml IL-1β for 24h. Media were analysed for IL-6, IL-8, PGE2 and 
PGF2α content by ELISA.
Results: IL-1β treatment signifi cantly increased the release of IL-6, IL-8, PGE2 
and PGF2α from primary amnion cells. There was, however, no effect of AZA 
on IL-1β induced cytokine or prostaglandin release. Although there was no 
effect of TSA on IL-1β induced IL-8 production, it signifi cantly attenuated 
IL-1β stimulated IL-6, PGE2 and PGF2α.
Conclusions: Our data demonstrate that the release of prostaglandins in human 
primary amnion cells is inhibited by TSA treatment following IL-1β stimulation. 
In contrast, IL-1β induced pro-infl ammatory cytokine release is differentially 
regulated by the inhibitor of histone deacetylation TSA. Collectively, these 
preliminary data suggests a role for epigenetic regulation of pro-infl ammatory 

mediators through histone modifi cations. On the other hand, pro-infl ammatory 
cytokine and prostaglandin release is not regulated by this method of inhibition 
of DNA methylation.

S-013
Enhanced Decidual Cell Expressed FKBP51 during Human Labor May 
Promote Functional Progesterone Withdrawal. Frederick Schatz, Nehir 
Ocak, Elif Guzel, William Murk, Umit A Kayisli, Edmund Funai, Lynn F 
Buchwalder, Graciela Krikun, Charles J Lockwood. Obstetrics, Gynecology 
& Reprod. Sciences, Yale University School of Medicine, New Haven, CT, 
USA.
Background: In humans, stable plasma progesterone (P4) levels remain elevated 
through term and delivery. We recently demonstrated signifi cantly lower 
progesterone receptor (PR) levels in decidual cells (DCs) of post- versus pre-
labor decidual sections. This fi nding supports the concept that human parturition 
is initiated by “functional P4 withdrawal” refl ecting reduced PR expression. 
Since FKBP51 is a P4-induced immunophilin co-chaperone that inhibits nuclear 
PR activity, we posited it would contribute to this phenomenon.
Objective: Evaluate steroid effects on FKBP51 expression in human DC 
cultures isolated from decidua basalis and parietalis. Compare FKBP51 
immunostaining in human DCs and interstitial trophoblasts (ITs) in gestational 
age-matched pre and post labor specimens.
Methods: In cultured leukocyte-free term DCs incubated with estradiol 
17-β (E2) and E2 plus medroxyprogesterone acetate (MPA), microarray and 
quantitative RT-PCR measured FKBP51 mRNA and Western blotting measured 
FKBP51 protein levels in nuclear extracts. Decidua basalis and parietalis 
sections were immunohistochemically stained consecutively for FKBP51 and 
the cytoplasmic DC and IT markers, vimentin and cytokeratin.
Results: In term DC monolayers, FKBP51 mRNA levels were signifi cantly 
enhanced 5-fold in incubations with MPA compared with E2 or Control 
incubations (p<0.05, n=7). Corresponding FKBP51 protein levels in parallel 
incubations showed similar increases with no differences between decidua 
basalis and parietalis. In decidual sections, FKBP51 HSCORES were 
signifi cantly higher in DC nuclei from post- versus pre-labor decidua basalis 
and parietalis. In contrast, FKBP51 immunostaining was absent from ITs.
Conclusions; In a milieu of stable plasma P4 levels, reciprocal DC-increased 
FKBP51 and DC-decreased PR expression may synergistically promote 
functional P4 withdrawal by enhancing P4 resistance to declining PR levels.

S-014
Epigenetic and Neutrophil Product Regulation of Progesterone Receptor 
in Decidua with Respect to Term and Preterm Labor. Anna V Solotskaya, 
Sonya Washington, Jerome F Strauss III, Scott W Walsh. Obstetrics and 
Gynecology and Physiology and Biophysics, Virginia Commonwealth 
University, Richmond, VA, USA.
The progesterone receptor (PR) gene is heavily methylated and may be 
regulated by epigenetic mechanisms. Dominance of PR-B throughout 
pregnancy maintains uterine quiescence. At the time of labor, inhibitory PR-A 
increases and PR-B decreases, but the mechanisms for this change are not well 
understood. Term and preterm labor are associated with a massive infi ltration 
of neutrophils into decidua and myometrium. Neutrophils release reactive 
oxygen species (ROS) and TNFα that might alter the PR-A to PR-B ratio 
directly or indirectly by altering DNA methylation (e.g., oxidation of DNA by 
ROS causes loss of methylation). We hypothesized that both de-methylation 
and neutrophil products would increase the PR-A/B ratio. We collected decidual 
tissue from term not in labor (TNL) patients and isolated decidual cells for 
primary cell culture. Cells were treated with 5-AZA (5 µM) for 48 hrs (n=8), a 
hypomethylation agent, or TNFα (1 ng/ml, n=10) or ROS generating solution 
(hypoxanthine + xanthine oxidase, n=8) for 24 hrs. Cells were collected and 
analyzed for PR-A and PR-B by qRT-PCR. De-methylation with 5-AZA caused 
a 2-fold increase in PR-A and a 52% decrease in PR-B transcripts, resulting 
in a 4-fold increase in the PR-A/B ratio (P<0.01). Neutrophil products caused 
similar changes. TNFα increased PR-A mRNA 2.6-fold and decreased PR-B 
53%, resulting in a 5.6-fold increase in the PR-A/B ratio (P<0.001). ROS also 
increased PR-A and decreased PR-B mRNA for a 4.5-fold increase in the ratio 
(P<0.05). These data demonstrate that hypomethylation and neutrophil products 
increase PR-A and decrease PR-B expression resulting in an increase in the 
PR-A/B ratio that favors labor. We speculate that neutrophil infi ltration into 
reproductive tissues and DNA hypomethylation play important roles in term 
and preterm labor by altering the PR-A/B ratio. We also postulate that women 
with pre-existing DNA hypomethylation may be more susceptible for preterm 
labor. NIH P60MD002256, HL069851
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S-015
Mechanical Stretch of Cultured Human Uterine Myocytes Leads to 
Increased Expression of Metallothioneins and Heat Shock 70kDa Proteins. 
Suren R Sooranna, Kaiyu Lei, Phillip R Bennett, Mark R Sooranna. Surgery 
& Cancer, Imperial College London, United Kingdom.
Introduction: Metallothioneins (MTs) are cysteine-rich, 5-14kDa proteins 
which have the capacity to bind heavy metals via the thiol group of their 
cysteine residues. Heat shock 70kDa (HSP70) is increased when cells are 
exposed to elevated temperatures. We have previously studied infl ammatory 
genes and these are moderately upregulated by mechanical stretch of uterine 
myocytes. However, microarray data have revealed several MTs and HSP70 
to be increased by stretch of these cells. Methods: Primary human uterine 
myocytes were cultured in 6 well plates until 70-80% confl uent and were 
then serum starved overnight and incubated with or without 1µM methyl 
progesterone (MPA) for 48h. Some cells were then subjected to 16% mechanical 
stretch for 6h. Some cells were incubated with 1ng/mL IL-1β for 6h. At the end 
of incubations RNA was extracted. RNA from control and stretch cells (n=3) 
were subjected to microarray analysis using the Affymetrix Human Gene 1.0 ST 
which interrogates 28870 genes. RNA was also converted to cDNA and copy 
numbers of MT1A, MT1M, HSP70, IL-8, PGHS-2 and GAPDH were measured 
by qPCR. Results: 6h stretch of uterine myocytes resulted in a greater than 
3-fold increase in15 genes. Metallothionein 1M, 1A, G, X, E, F, H and 2A were 
increased 23.0, 22.3, 21.3, 12.5, 8.3, 7.7, 5.1, 3.6-fold respectively. 3 isoforms 
of HSP70 (proteins 6, 1A and 1B) were increased by 21.4, 3.5 and 3.5-fold 
respectively. IL-8 and PGHS-2 were increased by 4.4 and 3.6-fold respectively 
(p<0.0005 in all cases). Heme-oxygenase (decycling) 1 and heparin-binding 
EGF-like growth factor were also increased by stretch. QPCR analysis showed 
that stretch increased MT1M, MT1A, HSP70, IL-8 and PGHS-2 expression by 
4664±920, 79878±47066, 7840±3392, 806±203 and 461±110% respectively 
(n=6; p<0.05). IL-1β did not increase MT1M, MT1A and HSP70 although IL-8 
and PGHS-2 expression were signifi cantly increased. MPA and forskolin had 
negligible effects on these genes but the effect of stretch is greatly reduced in 
the presence of MPA (503±186, 1673±743, 515±295, 209±32 and 266±126% 
respectively. Conclusions: These data show that myometrial MTs and HSP70 
expression are greatly increased by mechanical stretch but not IL-1β. These 
effects are reduced by the presence of MPA. The expression of these genes 
may be used as potential markers for alleviating the effects of the stretch driven 
prematurity seen in multiple pregnancies.

S-016
Role of Gastrin-Releasing Peptide in Modulating Human Myometrial 
Contractility. Mark Tattersall, Yolande Cordeaux, DS Charnock-Jones, GCS 
Smith. Department of Obstetrics and Gynaecology, University of Cambridge, 
United Kingdom.
Background:
Clinical scenarios of uterine stretch, principally multiple pregnancy, are 
associated with preterm labour. We previously reported the use of a myometrial 
explant system and demonstrated that prolonged (3 day) stretch of intact human 
myometrium increased its contractility. We now report the effects of stretch 
on transcript profi le using whole genome array and qRT-PCR validation in 
biological replicates, and also functional studies.
Methods:
Myometrial explants (n=9) were maintained in culture for 3 days under 
low (0.6g) or high (2.4g) tension. RNA was extracted, cDNA synthesised 
and transcriptome analysis performed using Illumina human-8 v3 beadchip 
arrays. Signifi cantly regulated transcripts were identifi ed using an absolute 
fold change criterion of 1.2 and a Cyber-T Bayesian moderated t-test and 
RankProduct analysis, with criteria of p<0.001; ppde>0.99 and p<0.001; 
pfp<0.01 respectively. Validation using qRT-PCR was performed using 
biological replicates. Organ bath experiments were performed to examine the 
acute effects of agonists and the effect of 3 day incubation with antagonists 
on contractile responses.
Results:
62 transcripts were signifi cantly regulated by stretch in the array. Gastrin-
related peptide was selected for further evaluation on the basis of its known 
role in controlling contractility of other smooth muscles. RT-PCR confi rmed 
GRP mRNA levels were signifi cantly increased with a median fold change of 
2.8 (p=0.01). GRP had variable acute effects on contractility, with some strips 
showing no change, whilst others responded with an increase in contractility 
for several minutes. Incubation with a GRP antagonist (PD-176252, 10µM), 
signifi cantly decreased the maximum response to potassium chloride (50mM) 

to 29.6% of control [95% CI: 21.5-37.6%] (p<0.0001, Student’s t test) at low 
tension and to 24.8% of control [95% CI: 8.6-41.0%] (p<0.0001) at high 
tension.
Conclusion:
Stretch increased GRP in human myometrium, GRP stimulated myometrial 
contractility and prolonged incubation of myometrium with a GRP antagonist 
reduced myometrial contractility. These data suggest GRP may have a role in 
modulating stretch-induced myometrial contractility and thus be a target for 
novel therapeutics to reduce the risk of preterm birth in multiple pregnancy.

S-017
Cytokines Regulated by Oxytocin in Human Amnion. SH Kim,1 A Blanks,2 
S Thornton,2 M Johnson,1 PR Bennett,1 V Terzidou.1 1Parturition Research 
Group, IRDB, Imperial College, London, United Kingdom; 2Clinical Sciences 
Research Institute, Warwick Medical School, Coventry, United Kingdom.
Background
Human labor is associated with an increase in prostaglandin (PG) and 
infl ammatory cytokine synthesis within the fetal membranes. Incubation of 
pre-labor amnion cells with oxytocin (OT) results in a marked increase in 
PGE2 synthesis OT activates the ERK signal transduction pathway to stimulate 
upregulation of COX-2. The aim of this study was to examine the effect of OT 
in infl ammatory cytokine expression in human amnion.
Methods
Primary amnion cell cultures were established from patients having elective 
caesarean section at term, before labor onset (L-). Cells were treated with 
Oxytocin (OT, 10-7M) or IL-1β (1ng/ml) for 6 hours. RNA was extracted and 
QRT-PCR was performed for COX-2 and IL-8. Results were corrected for 
L-19. Supernatant was collected and the human infl ammatory cytokine array 3 
(RayBiotech), which detects 40 cytokines, was used to determine the cytokine 
profi le of OT-treated amnion cells.
Results
We found that mRNA expression of COX-2 and IL-8 signifi cantly increases 
after treatment with either IL-1b or OT (n=4 patients, duplicate samples; 
p<0.05).
We have detected expression of all 40 inflammatory cytokines in non-
stimulated and OT-treated samples. Interleukin-8 (IL-8) and tissue inhibitor 
of metalloproteinases-2 (TIMP-2) were the two cytokines detected at highest 
levels in both non-stimulated and OT-treated samples. Despite the increase 
in IL-8 mRNA expression, the levels of IL-8 protein in our array were not 
signifi cantly increased after OT treatment.
We have found increases in interleukin-3 (IL-3), interleukin-10 (IL-10), 
interleukin-13 (IL-13) and transforming growth factor-beta 1 (TGF-β1) in OT-
treated compared to non-stimulated supernatant from amnion cells but only IL-3 
and IL-13 reached statistical signifi cance (n=4 paired samples, p<0.05).
Conclusion
We have identifi ed signifi cant OT-stimulated increase in IL-3 and IL-13, in 
human amnion. Both these cytokines represent critical cytokines in areas 
of Th 2 infl ammation and IL-13 was originally discovered as an IL-4-like 
molecule. IL-13 and IL-4 differ in their effector properties with IL-4 and IL-13 
playing more prominent roles in the initiation and the effector phases of Th2 
infl ammation, respectively.
Our fi ndings suggest a complementary role of the OT/OTR system in the 
activation of human amnion and in the onset of labor.

S-018
SUMO Modification Is Linked to the Process of Human Labor by 
Modulating PR Signalling. A Semertzidou, J Brosens, PR Bennett, M Johnson, 
V Terzidou. Parturition Research Group, IRDB, Imperial College, London, 
United Kingdom.
Background
Sumoylation is a post-translational modifi cation that modulates protein function 
by altering stability, protein-protein interactions, and cellular localization. Our 
study aims to elucidate sumoylation events in human labor.
Methods & Results
Myometrial and amnion cell cultures were established from women at term, 
before labor onset. Western analysis revealed dynamic changes in sumoylation 
in response to infl ammatory and oxidative stress. IL-1β increases SUMO-1 
conjugation in myocytes alone but SUMO-2/3 modifi cation in both cell 
types. Reactive oxygen species, however, induce hypersumoylation in both 
cell types.
The SUMO pathway involves sequential steps of activation, conjugation, 
ligation and deconjugation. We determined the expression pattern of enzymes 
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implicated in these processes. Myocytes were treated with IL-1β and protein 
extracts were immunoblotted with anti-Ubc9 and anti-PIAS1 antibody. We 
found that sumoylation changes are not attributable to altered Ubc-9 or PIAS1 
expression but coincided with the regulated expression of the MAPK pathway 
components, phospho-ERK1/2 and phospho-p38.
NF-κB is central to multiple pro-labor pathways. PIAS1, an E3 ligase, 
stimulates attachment of SUMO modifi ers to target proteins. It is reported that 
PIAS1 is a negative regulator of NF-κB. We performed transfection experiments 
to determine the effect of PIAS1 on NF-κB- dependent gene activation in 
myocytes. We did not demonstrate a link between PIAS1 overexpression and 
NF-kB reporter activity. We have also examined the expression profi le of IκBα, 
a well-studied SUMO target and found that IkBa expression pattern coincides 
with that of SUMO-1 conjugates in response to infl ammatory stress.
Progesterone receptor is a critical regulator of human pregnancy and labor 
by promoting myometrial quiescence. To examine whether PR-A undergoes 
sumoylation by SUMO-1 we performed transient transfections of myocytes 
using EGFP-SUMO-1 with wild-type PR-A or PR-AK388R-mutant in 
which Lys required for SUMO-1 binding was replaced by Arg. We have 
demonstrated that PR-A is subject to sumoylation by SUMO-1 and PR-A 
SUMO-1 modifi cation is augmented in response to MPA and further enhanced 
if combined with IL-1β treatment.
Conclusion
SUMO modifi cation is intricately linked to the process of human labor by 
modulating progesterone receptor signalling, whereas a regulatory link between 
PIAS1 overexpression and NF-κB reporter activity was not established.

S-019
Expression and Regulation of cPLA2 Isoforms in Human Amnion. Sung 
H Kim,1 Andrew Blanks,2 Steve Thornton,2 Mark Johnson,1 Phillip R Bennett,1 
Vasso Terzidou.1 1Parturition Research Group, IRDB, Imperial College, 
London, United Kingdom; 2Clinical Sciences Research Institute, Warwick 
Medical School, Coventry, United Kingdom.
Background
Human labor is associated with increased prostaglandin synthesis within the 
uterus. The amnion is a major source of prostaglandins (PGs) and infl ammatory 
cytokines which play a signifi cant role in the regulation of parturition. Oxytocin 
(OT) stimulates prostaglandin synthesis in amnion. The cytosolic phospholipase 
A2 (cPLA2), also referred to as group IV PLA family, is a key enzyme in the 
production of PGs.
There are six types of cPLA2 isoforms; -alpha, -beta, -gamma, -delta, -epsilon, 
and -zeta. Their expression and regulation in reproductive tissues in relationship 
with labor has not been established. The aim of this study was to determine 
the differential expression of different cPLA2 isoforms with labour onset and 
evaluate the effect of oxytocin and IL1b treatment on their expression.
Methods & Results
Primary human amnion cell cultures were established from women at term 
before (Labor -) and after the onset of labor (Labor +). When cells reached 
confl uence, they were serum starved overnight and treated with oxytocin (OT, 
10-7M) or IL-1β (1ng/ml).
We have found that all cPLA2 isoforms were present in amnion cells before 
and after the onset of labor. Expression of cPLA2 alpha, beta, gamma and zeta 
isoforms was signifi cantly reduced in amnion cells after the onset of labor.
In amnion cells before the onset of labor (Labor -) expression of cPLA2 
alpha, beta, gamma and zeta was signifi cantly increased after treatment with 
OT for six hours whereas expression of cPLA2 epsilon remained unchanged. 
Treatment with IL-1b signifi cantly increased expression of all cPLA2 isoforms 
to a level similar to OT treatment but also signifi cantly increased cPLA2 epsilon 
mRNA expression. Treatment with IL1b and OT resulted in an increase of 
phosphorylated cPLA2.
In amnion cells after the onset of labor (Labor +) cPLA2 alpha, beta, gamma 
and zeta signifi cantly decreased after treatment with OT and IL1b.
Conclusion
All cPLA2 isoforms are expressed in amnion cells before and after the onset 
of labor. We have demonstrated in our study a role for both IL1b and OT 
in regulation of the cPLA2 isoforms which changes after fetal membrane 
activation.

S-020
Prediction of Preterm Birth (PTB) Using Maternal Plasma Micro (mi)
RNA. CP Weiner,1 Y Dong,1 H Zhou,1 K Abe,2 R Eggerman,3 R Ramsey,3 P 
Swaan.4 1OB-GYN, Univ KS; 2NCCDPHP, CDC; 3OB-GYN, Univ TN; 4Pharm 
Sciences, Univ MD.
miRNAs are non-coding 22nt RNA that inhibit translation and cleave mature 
mRNA. miRNAs are estimated to target some 60% of genes. Little is known 
about miRNA in pregnancy; a maternal plasma miRNA ‘fi ngerprint’ is not 
described. We hypothesize miRNA could control myometrial quiescence / 
activation.
306 women were sampled from 16w to delivery in a prospective study of PTB 
biomarkers. The PTB rate was 18.9%; 67% were <32w. We fi rst developed 
from 2ml plasma a high yield RNA isolation method (4-20ug total RNA). This 
breakthrough allows use of arrays and the validation of 100s of genes in a single, 
practical sample. Next, we extracted RNA at 26-28w from 5 randomly selected 
women with PTB <32w absent PPROM and 5 term controls. In a ‘Discovery 
Phase’, these RNA were run on the Affymetrix GeneChip miRNA array (847 
human miRNAs) and miRNA altered in PTB identifi ed by fold change (≥1.5x) 
and p value from control (p<0.01), and ordered by narrowness of distribution 
(Affymetrix miRNA QC Tool and Ingenuity Systems Pathway Analysis). 
Possible ‘normalization’ miRNA were selected from the fi ndings and Q-rtPCR 
performed across gestation and groups to identify those to normalize PTB 
marker miRNA levels across gestation. In a “Validation Phase”, we designed a 
TaqMan Array preloaded with array selected and normalization miRNA probes 
to both validate the miRNA array and characterize the PTB marker miRNA 
in all samples from different randomly selected women [PTB<32w (n=18), 
PTB<32w with PPROM (n= 5) and control (n=14) (total of 37 patients, 163 
samples)].
Of the 847 miRNA, only 15 were altered at 26w in women destined for 
PTB<32w; 3 increased and the rest decreased. None are previously described 
in pregnancy and only a few previously associated with reproductive tissues. 
High-throughput TagMan Array PCR reactions confi rmed the miRNA arrays 
illustrating the potential to use normalized miRNA in an algorithm to calculate 
the risk of PTB.
The plasma miRNA fi ngerprint is altered in women destined for PTB<32w. 
As miRNA reduce transcription / translation and 12/15 affected miRNAs are 
reduced, our fi ndings suggest an activation process precedes PTB. The pattern 
of miRNA change varied among PTB women suggesting the patterns may 
refl ect the underlying mechanism. In the near term, we will test all samples 
from the 306 women to create a mathematical model to predict the likelihood 
of PTB for a given patient and the mechanism involved.

S-021
Non Bacterial Amniotic Fluid Infl ammation and Outcome with Cervical 
Cerclage. Eduardo Aguin, Bahado-Singh Ray, Tina Aguin, Michael Kruger, 
Marcos Cordoba, Samet Albayrak, Laura Londra, Robyn Roberts. Obstetrics 
and Gynecology, Wayne State University, Detroit, MI, USA.
Objective: To determine whether amniotic fl uid markers of infl ammation in 
the absence of infection, correlate with pregnancy outcome in non-elective 
cervical cerclage patients.
Study Design: Obstetric and neonatal records of 104 cases that had 
amniocentesis within 2 weeks of cerclage were reviewed between January 
1995 to June 20101. A total of 79 singleton pregnancies with negative amniotic 
cultures qualifi ed for the study. The control group was defi ned as amniotic fl uid 
with a white blood cell count (WBC) >50 cells/ml and amniotic fl uid with 
glucose >14 mg/ml. T-test and Mann-Whitney U test were used to compare 
the two groups for maternal age, parity, gravidity, gestational age at time of 
cerclage, gestational age at time of amniocentesis, interval between cerclage 
and delivery, interval between amniocentesis and delivery, prior preterm, and 
gestational age at time of delivery. Pearson Chi-Square was used to compare 
rates of preterm labor, suspected neonatal sepsis, early neonatal infection, 
morbidity, placental histology, extreme prematurity and severe prematurity. 
Fisher’s exact test, Spearman correlation coeffi cient and independent sample 
t-test were used to correlate and compare amniotic fl uid glucose and WBC 
with different pregnancy outcomes.
Results: Study and control groups were not signifi cant (p<.05) for any obstetric 
or demographic variable with the exception of parity. The mean parity in the 
control group was 0.40 (0.90) vs. study group mean 0.86 (0.95) (p=.018). 
There was a signifi cantly lower glucose level in cases with histological 
chorioamnionitis compared to those cases without case mean (SD) 31.5 (12.0 
vs. 40.3 (21.3mg/dL), p<.05 and a signifi cant correlation between amniotic 
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fl uid glucose and cerclage to delivery interval R=0.27, p<.02. WBC was 
not signifi cantly correlated with morbidities or the interval from cerclage to 
delivery.
Conclusion: The signifi cance of amniotic fl uid markers in the absence of 
infection and their impact on outcome after cerclage placement is unknown. 
Low amniotic fl uid glucose in the absence of a positive culture is a marker 
of inflammation and is significantly associated with adverse pregnancy 
outcome in patients undergoing non-elective cerclage. In particular, there is 
an increased risk of histological chorioamnionitis and shortened cerclage to 
delivery interval.

S-022
Time Interval from Elective Removal of Cervical Cerclage to Onset of 
Spontaneous Labour in Pregnancies beyond 35 Weeks Gestation. Lilian 
Alabi-Isama, Lynne Sykes, Raj Rai, TG Teoh, Phillip Bennett. Obstetrics 
and Gynaecology, Imperial College Healthcare NHS Trust, London, United 
Kingdom.
Objective
To determine the time interval between elective removal of cervical cerclage and 
the onset of spontaneous labour in pregnancies beyond 35 weeks gestation.
Study Design
We performed a retrospective study on singleton pregnancies with either a 
modifi ed Shirodkar or McDonald suture.Cerclages was electively removed 
after 35 weeks gestation at the discretion of the obstetrician.The difference 
in the interval between removal of the cerclage and the onset of spontaneous 
labour was compared between the two techniques and in women with elective 
and ultrasound indicated cerclage.
Results
Sixty six women met the eligibility criteria.The incidence of preterm birth(24+0 
to 33+6)were 22% in the elective group and 20% in the ultrasound group.The 
gestational age at delivery was 38.5±1.1 weeks for the elective group vs. 
38.8±1.4 weeks for the ultrasound group.The overall median interval between 
cerclage removal and labour was 14 days.There was no difference between 
the two groups with respect to type and technique of cerclage,gestational 
age of removal and gestational age at delivery.12.7% of patients laboured 
spontaneously within 72 hours of cerclage removal.Women with an ultrasound-
indicated cerclage were more likely to labour spontaneously within 72 hours 
after cerclage removal(RR 0.01;95%CI,0.1 to 0.9, P=0.04).
Conclusion
These fi ndings are helpful in counseling patients who undergo elective cerclage 
removal as many are anxious of sudden spontaneous labour as soon as the 
cerclage is removed.From our study,the rate of spontaneous labour within 72 
hours after cerclage removal is only 12.7%.
Table 1
 Cerclage
 Elective Ultrasound-

indicated
Variable (n=36) (n=30) P value
Age(y)a 35.7+/4.6 34.7+/4.6 .349c
Race(%)
Caucasian 36 50 .320d
Black African 44 23 .119d
Asian 19 20 1.00d
Previous late miscarriage(%) 75 40 .006d
Previous preterm delivery(%) 22 20 1.00d
History of cervical treatment(%) 0 3 .455d
Gestational age at cercalge removal(wk)a 36.6+/1.1 36.7+/0.7 .720c
Gsetational age at spontaneous labour(wk)a 38.5+/1.1 38.8+/1.4 .340c
Time from elective cerclage removal to 
spontaneous labour(days)b 13.2+/5.3 15.1+/9.9 .300e
Spontaneous labour within 72h(%) 2.7 10 .004d
a mean +SD, b median +SD, c Student t test, d x2 or Fisher exact test, e Mann-Whitney 
U test

S-023
Cervical Electrical Impedance Spectroscopy May Predict Preterm Delivery 
in Women at Risk. Dilly O Anumba,1 Roobin P Jokhi,1 Vidita Ghule,1 Jamie 
Healey,2 Brian H Brown.2 1Academic Unit of Reproductive and Developmental 
Medicine, University of Sheffi eld, Sheffi eld, South Yorkshire, United Kingdom; 
2Medical Physics and Engineering, University of Sheffi eld, Sheffi eld, South 
Yorkshire, United Kingdom.
Background: Measuring the electrical resistivity of human tissue has clinical 
utility. Pregnancy is associated with changes in cervical resistivity (CR) 
attributable to pre-labor remodeling and these correlate with labour duration 

and vaginal delivery. We have shown that CR is infl uenced by cervical 
epithelium, intercellular matrix protein composition, and the stromal content 
of collagen.
Objectives: We sought to determine whether CR may predict premature delivery 
in women at risk.
Methods: We studied 40 women at high risk of premature delivery (2 previous 
premature deliveries <37 weeks gestation or one previous mid trimester 
miscarriage <24 weeks), and measured CR (impedance spectroscopy) and 
cervical length, CL,(transvaginal ultrasound) every two weeks between 14 and 
28 weeks gestation. Resistivity was simultaneously obtained at 14 individual 
electrical frequencies ranging from 76 Hz to 625 kHz using a probe housing two 
tetrapolar electrodes of 3mm and 12 mm diameter. Data was stored in ASCII 
format on the probe device. Association between CR and gestational age at 
delivery was determined by multivariate analysis. ROC curve analysis was used 
to compare predictive potential for premature delivery of CR and CL
Results: Between 20 and 28 weeks gestation, CR measured in the frequency 
range 0.15 - 312. 5kHz was strongly positively correlated with GA at delivery, 
and predicted delivery < 37 wks [optimal frequency 39kHz, AUC 0.88 (95% CI 
0.73, 0.97), sensitivity 85%, specifi city 85%, LR+ 5.8, LR- 0.17, P < 0.0001], 
and < 34 wks [optimal frequency 39kHz, AUC 0.96 (95% CI 0.83-0.99), 
sensitivity 100%, specifi city 90%, LR+ 9.7, LR- 0.0, P < 0.0001]. Ultrasound 
cervical length predicted delivery < 37 wks [optimal predictive cut-off length 
< 24mm, AUC 0.97 (95% CI 0.90, 0.998), sensitivity 100%, specifi city 88%, 
LR+ 8.3, LR- 0.00, P < 0.0001], and < 34 wks [predictive cut-off length < 
20mm, AUC 0.98 (95% CI 0.87, 1.0), sensitivity 100%, specifi city 92%, LR+ 
13, LR- 0.0, P < 0.0001].
Conclusion: Our observations strongly suggest potential clinical utility for 
cervical electrical impedance in screening for premature delivery in women 
at risk. Larger trials will assess whether it can be employed separately or in 
conjunction with ultrasound cervical length.

S-024
Cervical Change and Duration of Labor in Full-Term Pregnancies 
Undergoing Pre-Induction Cervical Ripening. Sanmaan Basraon,1 Julio 
Mateus,1 Ammar Dhari,2 Yong Fang Kuo,1 Luis Pacheco,1 George Saade.1 
1Dept. of OB/GYN, UTMB, Galveston; 2Dept. of OB/GYN, The Methodist 
Hospital, Houston.
Objective:
To determine the effects of various methods for pre-induction cervical ripening 
on the rate of change in cervical dilatation and on progression of labor. We 
compared pre-induction with vaginal PGE2, transcervical foley bulb(FB) or 
direct use of IV oxytocin in term patients with Bishop score of < 6 cm.
Study Design:
The records of women undergoing induction of labor between 2006 and 
2009 were reviewed. Those with singleton full-term gestation with initial 
Bishop Score <6 were included in the analysis. Pregnancies with premature 
rupture of membranes, major fetal anomalies, or previous cesarean delivery 
were excluded. The patients were divided into those who had IV oxytocin 
started directly, those who had application of vaginal PGE2, or those who 
had a transcervical foley bulb (FB) inserted. The time to reach 4 cm cervical 
dilation from when oxytocin was started or the cervical ripening was applied 
(CD∆ 0-4), as well as the time required for cervical change from 4 cm to full 
dilatation (CD∆ 4-FD) were calculated. Kruskal Wallis test and Chi-square 
test were used for statistical analysis (signifi cance: p<0.05)
Results:
185 women were included. 41 (22.1%) were nulliparous. 32 (17.3%) underwent 
pre-induction with FB, 67 (36.2%) with PGE2 and 86 (46.5%) with oxytocin 
directly. In nulliparas, CD∆ 0-4 was signifi cantly shorter with FB than with 
PGE2 and oxytocin (median time was 400, 937, and 825 min with FB, PGE2 
and oxytocin respectively; p<0.0001). Similarly, multiparous women had 
shorter CD∆ 0-4 with FB (median time of 382, 840 and 480 min with FB, PGE2 
and oxytocin respectively; p=0.01). CD∆ 4-FD was not signifi cantly different 
in nulliparous and multiparous women. In both nulliparous and multiparous 
women, FB had the shortest total induction-delivery time, but the difference 
did not reach the signifi cance level. Cesarean delivery was not signifi cantly 
different between the three groups.
Conclusions:
Among the three agents studied, FB lead to more rapid cervical change and the 
shortest duration of latent phase, without altering the cesarean delivery rate.
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S-025
Neonatal Outcomes in Preterm Premature Rupture of Membranes: Does 
a Week Make a Difference. Elizabeth Brass,1 Yvonne W Cheng,2 Hong Li,1 
Nicole Marshall,1 Amaryllis Arraut,1 Aaron B Caughey.1 1Maternal Fetal 
Medicine, Oregon Health & Sciences University, Portland, OR, USA; 2Maternal 
Fetal Medicine, UCSF, San Francisco, CA, USA.
Objective: To examine neonatal outcomes by week of gestation of pregnancies 
complicated by PPROM that delivered between 32-36 weeks.
Design: A retrospective cohort study was conducted of all pregnancies 
complicated by PPROM who delivered between 32 and 36 weeks gestation in 
California from 2001-2006 (n=26,966). Gestational age at time of delivery in 
the setting of PPROM was stratifi ed into one-week intervals. Obstetrical and 
perinatal complications and outcomes were assessed. Dichotomous outcomes 
were compared using chi-square test, and p<0.05 was used to indicate statistical 
signifi cance.
Results: 26,966 women who delivered between 32 and 36 weeks gestation 
were diagnosed with PPROM. Patients who delivered at later gestational 
ages in the setting of PPROM had lower rates of obstetrical and perinatal 
complications (Table). Adverse neonatal outcomes decreased signifi cantly 
with each additional week of gestation, including chorioamnionitis, respiratory 
distress syndrome (RDS), neonatal sepsis, hypoglycemia, hyperbilirubinemia, 
neonatal death, IVH, and NEC.
Outcomes of PPROM between 32-36 weeks gestation
Gestational 
Age at Time 
of Delivery 
(Weeks)

Chorio RDS Neonatal 
Sepsis Hypoglycemia Hyperbili

32 (n=2008) 12.9% 18.5% 11.3% 7.6% 61.8%
33 (n=3207) 9.0% 11.7% 10.6% 6.0% 58.0%
34 (n=5320) 6.0% 8.5% 7.97% 6.3% 51.6%
35 (n=7195) 3.8% 4.8% 4.0% 4.4% 39.2%
36 (n=9236) 3.4% 2.3% 2.6% 2.8% 28.3%
p-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Conclusion: Each additional week in gestational age among PPROM patients 
is associated with a statistically signifi cant decrease in neonatal complications 
and chorioamnionitis. When considering the optimal gestational age for delivery 
in PPROM, the risks of prolonging pregnancy need to be carefully weighed 
against the risks of neonatal complications from prematurity.

S-026
Preterm Birth and Maternal Visceral Fat Measured 10 Years after Delivery. 
Janet M Catov,1,3 Roberta B Ness,2 Bret Goodpaster.3 1Magee-Womens Research 
Institute, OBGYN-RS, Univ of Pittsburgh, Pittsburgh, PA, USA; 2School of 
Public Health, Univ of Texas Houston; 3Epidemiology, Univ of Pittsburgh.
Objective: Women with a history of preterm birth (PTB) have excess 
cardiovascular disease later in life, but mechanisms linking these conditions 
are not understood. We hypothesized that women with prior PTB would have 
more visceral fat in midlife.
Methods: Women with term (>=37 weeks, n=48) and preterm (34-<37 weeks, 
n=28; <34 weeks, n=13) births uncomplicated by preeclampsia or growth 
restriction were evaluated 10 years after delivery. Visceral fat was estimated 
with computed tomography scans between fourth and fi fth lumbar vertebrae. 
The relation between prior PTB and visceral fat was evaluated with ANCOVA 
and linear regression, adjusted for age and race.
Results: Women were, on average, 41 years old at evaluation. Those with prior 
PTBs were more likely to smoke (prior term, 10.4%; prior PTB 34-<37 weeks, 
30.4%; prior PTB <34 weeks, 41.2%, p=0.01). There were no differences in 
age, race, body mass index (BMI) or abdominal circumference according to 
prior PTB status. Women with prior PTB <34 weeks tended to have more 
visceral fat compared to women with term births (116.9 vs. 92.3 cm, p=0.16). 
When gestational age of the index birth was evaluated continuously more 
precise differences were detected. In race and age adjusted models, visceral 
fat decreased as gestational age of the index birth increased, (beta= -3.3 cm, 
p=0.04). This relation was modifi ed by maternal race (p for interaction, 0.09). 
Among white women (n=67), those with a prior PTB <34 weeks had more 
visceral fat compared to women with term births (134.4 vs. 88.0 cm, p=0.04). 
Visceral fat was similar between women with prior PTB 34-<37 weeks (88.9 
cm) and those with term births. In contrast, visceral fat among black women 
(n=22) was lower in the group with a prior PTB <34 weeks compared to term 
controls (52.8 vs. 111.9, p=0.04).
Conclusions: White women with early PTB had more visceral fat 10 years after 
delivery compared to those with term births, but Black women with PTB had 
lower visceral fat. Additional studies are needed to determine if pre-pregnancy 

visceral fat may be related to PTB risk. In addition, visceral fat accumulation 
after delivery may be one mechanism linking PTB with later life cardiovascular 
risk, but this may vary by race.

S-027
Maternal Obesity and Contraction Strength. Jeanette R Chin,1 Erick Henry,2 
Calla M Holmgren,2 Michael W Varner,1 D Ware Branch.1 1Obstetrics and 
Gynecology, University of Utah, Salt Lake City, UT, USA; 2Maternal Fetal 
Medicine, Intermountain Healthcare, Salt Lake City, UT, USA.
Objective: One proposed etiology for the increased rate of cesarean delivery 
(CD) among obese women is impaired uterine contractility. We sought to 
determine if obesity is associated with diminished contraction strength in the 
1st stage of labor.
Methods: Electronic data on all women delivered from 2007 to 2009 within a 
single healthcare system were obtained. Women with a term vaginal delivery 
(VD) or CD and who had an IUPC for two hours prior to complete dilation 
or CD were included. Women with a CD in the 2nd stage, multiple gestation, 
prior CD, major fetal anomaly, treated with magnesium or diagnosed with 
chorioamnionitis were excluded. Logistic regression was used to analyze how 
pre-pregnancy BMI was associated with CD, after adjusting for maternal age, 
parity, induction of labor (IOL), gestational age, admission dilation, excessive 
gestational weight gain (IOM criteria), and birthweight. Logistic regression was 
used to determine how BMI was associated with average MVUs ≥200 in the 
last two hours of the 1st stage (stratifi ed by VD or CD), after adjusting for the 
described covariates as well as maximum oxytocin dose in those two hours.
Results: 5,429 women were included. 52.1% were normal weight (BMI <25 kg/
m2), 25.8% overweight (BMI 25-29), and 22.1% obese (BMI ≥30). Of the 657 
(12.1%) women who had a CD, 520 (79.1%) had an indication which included 
failure to progress. Obese women were signifi cantly older, and more likely to 
be multiparous, undergo IOL, and have larger infants and excessive GWG 
than normal weight women. Obese women had an OR for CD of 2.4 (95% CI 
1.9-3.0) as compared to normal weight women. 49% of women who had a VD 
and 44% of women who had a CD had MVUs ≥200 in the last two hours of 
the 1st stage. Among women who had a VD, obesity was not associated with 
MVUs ≥200 (OR 1.2, 95% CI 1.0-1.4) as compared to normal weight. When 
the analysis was restricted to those who had a CD, obese women had increased 
odds of MVUs ≥200 (OR 1.7, 95% CI 1.1-2.7) as compared to normal weight 
women. Women who had a CD were delivered at an average dilation of 5.5 
cm (SD 2.0), which did not differ by BMI (p=0.8).
Discussion: Obese women are equally able to achieve “adequate” contraction 
strength as normal weight women. Other etiologies for the increased CD rate, 
including time to progress in labor and dysfunctional contractility, should be 
investigated.

S-028
Prediction of a Fetal Arterial pH of >7.2 Comparing a 3-Tiered and 
5-Tiered System of Fetal Heart Tracing Analysis. Jaclyn Coletta, Elizabeth 
Murphy, Rebecca Arend, Cynthia Gyamfi . Obstetrics and Gynecology, Division 
of Maternal Fetal Medicine, Columbia University Medical Center, New York, 
NY, USA.
Objective: To compare the NICHD 3-tiered system to a fi ve-tiered system 
of fetal heart rate (FHR) tracing interpretation in predicting fetal arterial 
pH>7.2.
Methods: The last hour of FHR tracings resulting in fetal arterial pH<7 identifi ed 
from an obstetric database over a 2-year period were matched by plurality and 
delivery date to the next birth that resulted in a pH>7.2. FHR tracings were 
categorized by the same reviewer into the current NICHD classifi cation system 
(Category I, II, and III) and the 5-tier system developed by Parer, a color-coded 
system based on the Homeland Security Advisory Categories. Co-morbidities 
potentially infl uencing pH (obstetric complications, chorioamnionitis, mode of 
delivery, fetal anomalies and gestational age at delivery) were analyzed; and 
where groups differed, controlled for in a logistic regression model.
Results: 24 tracings met inclusion criteria with 24 matched controls. With 
NICHD criteria, there was a non-signifi cant trend towards more Category I 
tracings in the pH >7.2 group, (20.8% v. 4.2%, p=0.084), while the 5-tiered 
system had signifi cantly more green (33.3% v. 8.3%, p=0.033), blue (25.0% 
v. 0%, p=0.008) and yellow tracings (41.7% v. 12.5%, p=0.023) in the pH>7.2 
group. Although both systems performed well at excluding pH<7, the 5-tiered 
system had a slightly higher negative predictive value and lower false negative 
rate (Table). After controlling for confounders, vaginal delivery was the only 
signifi cant predictor of a pH>7.2 (p<0.001).
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Table
 Sensitivity (%) Specifi city (%) PPV (%) NPV (%) False neg (%)
Cat I 20.8 95.8 83.3 54.8 76
Green 33.3 91.7 80 57.9 66.6
Blue 25 100 100 57.1 75
Green or Blue 58.3 91.7 87.5 68.1 41.7
Conclusion: When comparing the 2 systems, the 5-tiered system performed 
superiorly in excluding fetal acidemia. Further validation of both systems is 
warranted.

S-029
Prediction of a Fetal Arterial pH of <7: Comparing a 3-Tiered and 5-Tiered 
System of Fetal Heart Tracing Analysis. Jaclyn Coletta, Elizabeth Murphy, 
Rebecca Arend, Cynthia Gyamfi . Obstetrics and Gynecology, Division of 
Maternal Fetal Medicine, Columbia University Medical Center, New York, 
NY, USA.
Objective: To compare the NICHD 3-tiered system to a fi ve-tiered system 
of fetal heart rate (FHR) tracing interpretation in predicting a fetal arterial 
pH<7.
Methods: The last hour of FHR tracings resulting in a fetal arterial pH<7 
identifi ed from an obstetric database over a 2-year period were matched by 
plurality and date of delivery to the next birth that resulted in a pH of >7.2. 
FHR tracings were categorized by the same reviewer into the current NICHD 
classifi cation system (Category I, II, and III) and the 5-tier system developed 
by Parer, a color-coded system based on the Homeland Security Advisory 
Categories. Co-morbidities potentially infl uencing the pH, including obstetric 
complications, chorioamnionitis, mode of delivery (MOD), fetal anomalies 
and gestational age at delivery, were analyzed; and where the groups differed, 
controlled for in a logistic regression model.
Results: We identifi ed 24 tracings with 24 matched controls. With NICHD 
criteria, there was a non-signifi cant trend towards more Category III tracings 
in the pH <7 group (12.5% v. 0%, p=0.076), while the 5-tiered system had 
signifi cantly more orange and red tracings in the pH<7 group (41.7% and 37.5% 
v 0%, p<0.001 for both). Although both tests performed well at predicting 
a pH<7, the 5-tiered system had a higher negative predictive value (Table). 
After controlling for confounders, cesarean delivery was the only signifi cant 
predictor of a pH<7 (p<0.001).
Table
 Sensitivity (%) Specifi city (%) PPV (%) NPV (%)
Cat III 12.5 100 100 53.3
Orange 41.7 100 100 63.2
Red 37.5 100 100 61.5
Orange or Red 79.2 100 100 82.7
Conclusion: When comparing the 2 systems, the 5-tiered system performed 
superiorly in predicting a pH of <7. Further validation of both systems is 
warranted.

S-030
Antepartum Fetal Biophysical Monitoring in pPROM: Which Is the Best. 
Sara Consonni,1 Agnese Pizzardi,1 Marianna Andreani,1 Silvia Malguzzi,2 
Federica Accordino,1 Sara Ornaghi,1 Anna Locatelli.1 1Obstetrics, University 
Bicocca, Italy; 2Neonatology, University Bicocca.
OBJECTIVE
The role of continuous fetal heart rate (FHR) monitoring in preterm premature 
rupture of membranes (pPROM) has recently been investigated and FHR 
abnormalities were the indication for delivery in 11.7% of cases managed 
conservatively (Davis 2008 JMFNM).No cases of stillbirth were reported.
The objective of our study was to evaluate the outcomes in a series of pPROM 
monitored with a once a day instead of continuous registration of FHR.
METHODS
We retrospectively reviewed from 09-2006 to 10-2009 a cohort of 74 cases 
of pPROM at <34 weeks managed conservatively.According to our protocol 
fetal monitoring provides FHR registration once a day and twice a day in case 
of oligohydramnios,and biophysical profi le twice a week or as back-up test.
Non-reassuring tracing was considered in case of tachycardia >180 beats/
min,reduced or absent variability,bradycardia <100 beats/min lasting longer 
than 10 minutes,repetitive late decelerations or severe variable decelerations.
Fetal distress was defi ned as non-reassuring FHR tracing,biophysical profi le 
<6/8,or appearance of thick meconium.We evaluated the association between 
maternal/perinatal variables and fetal distress.Anova and Chi-Square tests 
were used for the analysis.
RESULTS
Fetal distress was observed in 10/74 (13.5%) of cases.No cases of stillbirth 
occurred.Cesarean section was performed in 38/74 (51%) cases,of which 

9 (23%) for non-reassuring tracing.We report the association between fetal 
distress and maternal/perinatal variables.
Maternal variables related to fetal distress. N(%) or M ± SD
Variables Fetal distress (n=10) No Fetal distress (n=64) P Value
GA at delivery (weeks) 29.7±2.80 30±2.82 0.74
Clinical chorionamnionitis 0 7 (11%) 0.58
Cesarean delivery 9 (90%) 29 (45%) 0.014

Perinatal variables related to fetal distress. N(%) or M ± SD
Variables Fetal distress (n=10) No Fetal distress (n=64) P Value
Birth weight (grams) 1323±391 1503±67 0.31
pH 7.23±0.15 7.29±0.10 0.09
Neonatal sepsis 2 (20%) 17 (26%) 1
IVH and/or PVL 2 (20%) 16 (25%) 1
NEC 0 6 (9%) 0.58
Neonatal death 2 (20%) 6 (9%) 0.29
CONCLUSIONS
On the basis of our data we observed that intermittent,instead of continuous,fetal 
monitoring doesn’t worsen perinatal outcome.Fetal distress was not associated 
with perinatal outcome.

S-031
Subsequent Pregnancy Outcome of Women with a Previous Mid-Trimester 
Loss. Feroza Dawood, Kelly MacNamee, Roy Gibb Farquharson. Obstetrics 
and Gynaecology, Liverpool Womens’ Hospital, Liverpool, United Kingdom.
Mid-trimester loss (MTL) refers to a pregnancy loss occurring between 12 and 
24 weeks of gestation. The objective of this retrospective cohort study was to 
analyse the prevalence of associated pathologies with MTL and to determine 
the subsequent live-birth rate and miscarriage rate in women who have had a 
previous mid-trimester loss.
Methods
The cohort comprised of 543 consecutive women who attended a dedicated 
miscarriage clinic over a period of twenty years between 1988 and 2008. All 
the women had a history of at least one previous mid-trimester loss (MTL). 
They all underwent an investigative protocol that included a thrombophilia 
screen, a preconceptual hysteroscopy, and screening for bacterial vaginosis. 
During their prospective pregnancies, they received intensive antenatal care 
including serial transvaginal ultrasonography.
Results
247 women (45. 4%) had 1 prior MTL while 296 (54.5%) presented with a 
history of two or more mid-trimester losses. Amongst the possible pathological 
causes and associations, we identifi ed 106 (19.5%) women with antiphospholipid 
syndrome alone, 122 (22.5%) women with cervical weakness and 84 (15.5%) 
women with evidence of bacterial vaginosis alone. No identifi able aetiology 
was elicited in 226 (41.6%) women, while 120 (22.0%) women had evidence of 
dual pathology e.g. a combination of cervical weakness and bacterial vaginosis 
or cervical weakness and antiphospholipid syndrome.
Of the initial 543 women with mid-trimester losses, 135 women did not conceive 
in the subsequent period of follow up. Therefore,408 women were followed up 
after conception. Of these, 92 (22.5%) women suffered a further pregnancy loss; 
45 (11%) women suffered a loss less than 12 weeks while 47 (11.5%) suffered 
a further mid-trimester loss. Of the 47 women who had a recurrent MTL, 28 
(60%) had co-morbidity with dual pathologies. The pregnancies of 316 women 
continued to the third trimester and of these, there were 56 (17.7%) deliveries 
below 34 weeks. 2 (0.6 %) pregnancies ended in stillbirths.
Conclusions
Patients with a history of MTL represent a high -risk obstetric population and 
are at an increased risk of further miscarriage. Ostensibly a higher incidence of 
pre-term delivery is also exhibited. Further research needs to be undertaken to 
elicit other possible associated pathologies and treatment options to optimise 
subsquent obstetric outcomes.

S-032
Are Second Trimester Amniocentesis’ Associated with an Increased Risk 
of Preterm Delivery. Lesley de la Torre, Matthew Brennan, Kerry Wappett, 
Michael Wolfe, Lisa E Moore. Obstetrics and Gynecology, University of New 
Mexico, Albuquerque, NM, USA.
Objective: To investigate whether an amniocentesis performed in the second 
trimester increases risk of preterm delivery.
Methods: Retrospective cohort study utilizing the obstetric admission database 
at a single institution. All singleton gestations that delivered between July 2003 
to October 2010 and had a second trimester amniocentesis performed were 
included in the study. Subjects who had voluntary or involuntary termination 
following amniocentesis were excluded. A ratio of 2 non-exposed subjects per 
exposed subject was used matching for maternal age. Outcomes measured were 
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preterm delivery and low birthweight. The exposed group were those women 
who had a second-trimester amniocentesis.
Results: A total of 149 cases and 297 age-matched controls were included in 
this study. There was no statistically signifi cant difference found between both 
groups in preterm births and low birthweight. 13 of the 149 (8.7%) exposed 
delivered at ≤ 37 weeks gestation as compared to 29 of the 297 (9.8%) in the 
non-exposed group. Among those in the study group that delivered at ≤ 37 
weeks other risk factors were identifi ed.
Maternal characteristics of study population
Maternal characteristics Non-exposed (n=297) Amniocentesis (n=149) p-value
Age, mean ± SD 31.2 ± 8.0 32.8 ± 7.6 0.055
 
Race, n(%)    
Caucasian 65 (21.9) 59 (39.6) ----
Hispanic 182 (61.3) 57 (38.3) <0.001
Native American 24 (8.1) 17 (11.4) ----
Other 26 (8.8) 16 (10.7) ----
 
Gravida, mean ± SD 3.1 ± 2.0 3.1 ± 2.4 0.88
 
Tobacco use, n (%) 14 (4.7) 13 (8.7) 0.09
 
PTD, n(%)∗    
No prior PTD 275 (92.6) 129 (93.3) 0.88
1 prior PTD 16 (5.4) 8 (5.4) ----
2+ prior PTD 6 (2.0) 2 (1.3) ----
* PTD = preterm delivery 

Pregnancy outcomes of study population
Outcome Non-exposed 

n=297
Amniocentesis 
n=149 p-value

Birthweight (grams), 
mean ± SD 3118 ± 643 3063 ± 753 0.45
 
 n, (%) n, (%) RR,(95%CI)
Low Birthweight (<2500 g) 10 (4.1) 9 (7.3) 1.76, (0.73-4.24)
 
Gestational age at delivery, 
weeks (%) n, (%) n, (%) p-value
24-34 weeks 25 (8.4) 12 (8.1) 0.93
34-36 weeks 29 (9.8) 13 (8.7) ----
≥ 37 weeks 243 (81.8) 124 (83.2) ----
Conclusion: A second-trimester amniocentesis is not associated with an 
increased risk of preterm birth at ≤ 37 weeks gestation and no signifi cant 
difference was noted with low birthweight in the exposed vs. non-exposed 
group.

S-033
Uterine Scars after Cesarean Section in Women with MASS Syndrome: 
Clinico-Morphological, Immunohistochemical Characteristics and 
Estrogen Receptor alpha and beta Genes Polymorphism. Tatiana A Demura,1 
Evgeniya A Kogan,1 Marina I Kesova,1 Natalia I Kan,1 Andrey E Donnikov,1 
Peter A Kostin,2 Eduard V Generozov,2 Gennadiy T Sukhikh.1 1Pathology, 
Research Centre of Obstetric, Gynecology and Perinatology, Moscow, Russian 
Federation; 2Scientifi c Research Institute of Physical-Chemical Medicine, 
Moscow, Russian Federation.
The aim of the study was to investigate clinico-morphological, 
immunohistochemical (IHC) characteristics and estrogen receptor(ER) alpha 
and beta gene polymorphism in uterine scars after cesarean section in women 
with MASS syndrome.
Materials and methods: 90 pregnant women with uterine scar were recruited 
in the study (age from 18 to 40 yy). They were divided into 2 groups: with 
MASS syndrome and without (45 contra 45). The biopsy samples of uterus 
with scar and adjacent tissue were taken during caesarian section. IHC 
reaction was performed on paraffi n sections with antibodies to ER alpha and 
beta (Lab Vision). Molecular-genetic analysis was made using fl uorescent 
hybridization probes and melting curve analysis to detect ER alpha (ESR1) 
polymorphisms: -397 T>C (Pvull) and -351G>A (Xbal) and detect ER beta 
(ESR2) rs1271572. Reaction results were evaluated with the help of quantitative 
and semiquantitative methods and statistic analysis.
Results: uterine scar dehiscence was present in the majority of women with 
ICTE and it showed signs of connective tissue disorganization: mucoid and 
fi brinoid changes. IHC analyses revealed very low expression of ER alpha 
in both groups, whereas ER beta was rather high in the group with MASS 
syndrome (4-5 score) and lower in the group without (2-3 score). Interestingly, 
ER beta was found in tissues until uterine scar dehiscence development, 
when it decreased strongly and even disappeared. Molecular analysis showed 
signifi cantly lower rate of 397T/T and -351G/G genotypes in patients with 
MASS syndrome.

Conclusion: Obtained results show that MASS syndrome is characterized 
by connective tissue disorganization and higher ER beta expression in the 
uterine scar. ER alpha may show low expression due to down regulation under 
progesterone. MASS syndrome may be genetically determined disorder as these 
patients show ER alpha and beta genes polymorphism. ER beta decrease may 
predict uterine scar dehiscence in women with MASS syndrome.

S-034
The Outcome of Aeromedical Transfer of Women in Preterm Labour in 
Western Australia. Natalie Akl,1 Edwina A Coghlan,1 Elizabeth A Nathan,2 
Stephen A Langford,3 Dorota A Doherty,1 John P Newnham.1 1School of Womens’ 
and Infants’ Health, University of Western Australia, Crawley, WA, Australia; 
2Women and Infants Research Foundation, KEMH, Subiaco, WA, Australia; 
3Royal Flying Doctors Service, Jandakot, WA, Australia.
Objective:
It has long been the practice in rural Western Australia (WA) to transfer women 
presenting with preterm labour via the Royal Flying Doctor Service (RFDS) 
to the single tertiary obstetric centre in WA over distances up to 2000 km. 
Anecdotal evidence suggests there have been no preterm deliveries recorded 
mid-fl ight. This study aimed to review and determine the outcome of this 
practice.
Methods:
Retrospective observational study of 500 consecutive RFDS transfers of 
women in preterm labour to the tertiary centre, over a period ending December 
31, 2009.
Results:
There were no mid-fl ight deliveries or serious complications associated with 
the aeromedical transfer of these patients. In a multivariable Cox proportional 
hazards regression analysis, clinical factors in the presentation that were 
associated with a shorter time from landing to delivery included cervical 
dilatation ≥four cm, ruptured membranes, gestational age >32 weeks and 
nulliparity. Ambient altitude >14,000 ft appeared to delay time from landing 
to delivery.
Conclusions:
Our fi ndings add to a 30 year experience that women in preterm labour do not 
deliver during aeromedical transfer. Birth appears to be delayed whenever the 
aircraft has exceeded an altitude of 14,000 ft. The mechanism underpinning 
this effect warrants further investigation.
Median (IQR) duration of time from landing to delivery in days and adjusted hazard 
ratios with 95% CIs for associated factors obtained from the Cox proportional hazards 
regression model.
 Median (Q1-Q3) time 

to delivery (days) Multivariable Analysis
Factor  HR 95% CI p-value
Membranes     
 Intact 22 (11-38) 1.00   
 Ruptured 3 (1-17) 3.05 2.13 - 4.36 <0.001
Cervical dilatation     
 < 4cm 10 (2-32) 1.00   
 ≥ 4cm 1 (0-2) 2.93 1.85 - 4.56 <0.001
Gestational age     
 ≤ 32 weeks 14 (3-39) 1.00   
 >32 weeks 3 (1-16) 2.32 1.77 - 3.05 <0.001
Parity     
 Parous 11 (2-32) 1.00   
 Nulliparous 3 (1-18) 1.41 1.09 - 1.82 0.008
Maximum ambient altitude     
 ≤ 14,000 ft 4 (1-22) 1.00   
 > 14,000 ft 9 (2-35) 0.63 0.48 - 0.84 0.002

S-035
Racial Disparities in Maternal and Neonatal Outcomes in Twin 
Pregnancies. Daphnie Drassinower,1 Julia Timofeev,2 Jasbir Singh,2 Chun-Chih 
Huang,3 Rita Driggers,2 Helain Landy.1 1Obstetrics & Gynecology, Georgetown 
University Hospital; 2Obstetrics & Gynecology, Washington Hospital Center; 
3Biostatistics & Epidemiology, MedStar Health Research Institute.
Objective: To determine relationships between maternal race and obstetric 
outcomes in twin gestations stratifi ed by route of delivery.
Methods: Retrospective cohort of data from 12 US institutions in the Consortium 
on Safe Labor (NICHD) from 2002-2008. Patients with twin gestations in 
vertex-vertex presentation were grouped according to race (Caucasian, African 
American, Hispanic, Asian, or other). Demographic information and neonatal 
and maternal outcomes were analyzed according to planned mode of delivery: 
elective cesarean delivery or trial of labor. Statistical analysis was performed 
using Chi-square with statistical signifi cance set at P<0.05. Multivariate logistic 
regression was used to control for confounding variables.
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Results: Database identifi ed 1,095 vertex-vertex twin pregnancies (593 [54%] 
Caucasian, 298 [27%] African American, 138 [13%] Hispanic, 34 [3%] Asian, 
32 [3%] other race). Elective cesarean delivery occurred among 99 (16.7%) 
Caucasians, 23 (7.7%) African Americans, 29 (21%) Hispanics, 11 (32%) 
Asians, and 3 (9%) other; this accounted for 15% of patients overall. African 
American women were less likely to have an elective cesarean delivery 
compared to other ethnic groups (OR 0.39 [95% CI 0.24-0.61], P<0.001). 
There were no statistically signifi cant differences in neonatal deaths, Apgars 
<7 at 5 minutes, or NICU admission. Maternal mortality, morbidity, postpartum 
hemorrhage, need for blood transfusion or ICU admissions were similar.
There was no signifi cant difference across ethnicities with respect to rate of 
unplanned cesarean delivery which was performed for 260 (28%) women 
(137 [28 %] in the Caucasian group, 79 [29%] African American, 25 [22%] 
Hispanic, 9 [39%] Asian and 10 [34%] other). Subgroup analysis did not reveal 
any signifi cant differences in rates of ICU admission, postpartum hemorrhage 
or blood transfusion. Only the rates of NICU admission were statistically 
signifi cant with higher proportion of African American neonates admitted 
(57.9%, P=0.009).
Conclusion: Maternal and neonatal outcomes are similar regardless of mode of 
delivery or race, except for increased rates of NICU admission among African 
Americans if unplanned cesarean delivery occurs. African American women 
are less likely to have an elective cesarean delivery.

S-036
Association between Body Mass Index (BMI) and Pregnancy Outcome in a 
Randomized Trial of Cerclage for Short Cervix. Christine Farinelli,1 Deborah 
Wing,1 John Owen,2 Jeff Szychowski,3 Vaginal Ultrasound Trial Consortium. 
1Obstetrics and Gynecology, University of California, Irvine; 2Obstetrics and 
Gynecology, Division of Maternal Fetal Medicine, University of Alabama, 
Birmingham; 3Biostatistics, University of Alabama, Birmingham.
Objective: To assess the effect of BMI on cervical length (CL), pregnancy 
duration, and ultrasound-indicated cerclage effectiveness.
Methods: Planned secondary analysis of the NICHD multicenter trial of 
cerclage for short CL < 25 mm. Women with singleton gestations and at least 
1 previous spontaneous preterm birth at 17-33 6/7 weeks gestation underwent 
serial vaginal ultrasound screening between 16 and 23 6/7 weeks gestation; 
shortest observed CL < 25mm determined eligibility. 986 women were screened 
and had delivery information available; of these, 301 eligible women were 
randomized to receive a cerclage or not. Using linear regression models, we 
evaluated the role of BMI as the predictor of both shortest observed CL and 
gestational age (GA) at delivery. For randomized women, we used multivariable 
regression models to assess BMI, randomization group, their interaction, and 
shortest CL as predictors of delivery GA.
Results: For the entire cohort, mean BMI at enrollment was 29.0 ± 7.2 and 
the mean GA at delivery was 36.2 + 4.8 weeks; BMI was not associated with 
shortest observed CL (p=0.68), GA at birth (p=0.12), or preterm birth < 35 
weeks (p=0.68). However, when limiting the analysis to randomized patients 
with CL < 25 mm, there was a signifi cant interaction between BMI and cerclage 
group (p=0.03). For women randomized to cerclage, BMI did not predict GA 
at birth (p=0.67). In the no-cerclage group, controlling for shortest CL, BMI 
was signifi cantly associated with GA at delivery: for a 5 unit increase in BMI, 
the mean GA at delivery decreased by 0.75 weeks or 5 days (p=0.02).
Conclusion: In a population of women at high risk for recurrent preterm birth, 
BMI was not associated with CL or gestational length; however, in a subgroup 
of women at highest risk because of short CL, higher BMI was associated with 
shorter gestations, but only in those assigned to no cerclage.
Funding:
The Eunice Kennedy Shriver National Institute of Child Health and 
Development provided funding via grant U01 HD039939

S-037
Predictors of Success in Pre-Term Induction of Labor. Maisa N Feghali,1 
Chun-Chih J Huang,2 Jason G Umans,1,2,3,4 Julia Timofeev,1 Rita W Driggers,1 
Menachem Miodovnik,1 Helain J Landy.3 1Obstetrics and Gynecology, 
Washington Hospital Center, Washington, DC, USA; 2Biostatistics and 
Epidemiology, Medstar Health Research Institute, Hyattsville, MD, USA; 
3Obstetrics and Gynecology, Georgetown University Hospital, Washington, 
DC, USA; 4Center for Clinical and Translational Science, Georgetown and 
Howard Universities, Washington, DC, USA.
Objective: To test if components of the Bishop score predict successful vaginal 
delivery in preterm induction of labor (IOL).

Methods:We analyzed data from the NICHD Consortium on Safe Labor, which 
included 6150 pregnant women from 19 US institutions who underwent non-
elective IOL prior to 37 wks gestational age (GA). Patients were divided into 
4 groups according to GA at delivery: A: 24-27+6 wks, B: 28-30+6 wks, C: 
31-33+6 wks, and D: 34-36+6 wks.
Results: Group A subjects were more likely to be black (53.3% vs 37.3% in 
cohort), have a history of previous C-section (8.46% vs 4% in cohort) and 
suffer from a fetal demise (33.49 vs 4.3% in cohort), compared to other groups 
(by ANOVA, p<0.05). The groups were similar in maternal age, BMI, twin 
gestation, diabetes, and history of preterm delivery. Cervical favorability and 
parity predicted vaginal delivery in Groups B-D, but not in Group A [Table 1]. 
Oxytocin was the most commonly used induction agent, by 50% of cases in all 
GA groups. Vaginal delivery occurred at different rates across GA groups: 75%, 
60%, 68% and 78% of Group A-D women, respectively (p<0.0001).
Conclusion: In pregnancies requiring preterm IOL, vaginal delivery is achieved 
in the majority of cases, but rates differ between gestational age groups. Similar 
to term IOL, components of the Bishop score were the major predictors of 
vaginal delivery in preterm IOL performed <28 wks GA.
Cervical exam on admission and parity by mode of delivery.
 24-27+6 wks 28-30+6 wks 31-33+6wks 34-36+6 wks
 VD vs. C/S VD vs. C/S VD vs. C/S VD vs. C/S
Parity 0.7 vs. 1.4* 0.6 vs. 1.1 0.7 vs. 1.2 0.6 vs. 1.2
Cervical Effacement^ ( 20 vs. 29* 25 vs. 36 27 vs. 39 35 vs. 45
Cervical Dilation^ (cm) 0.9 vs. 0.7* 0.7 vs. 1.1 0.6 vs. 1.3 0.85 vs. 0.93
Fetal Station^ -3.5 vs, -3.2* -3.5 vs. -3.1 -3.3 vs. -3.0 -2.9 vs. -2.6
* Non-signifi cant results, all other results p<0.05, ^ Cervical exam on admission.

S-038
Use of Current Diagnostic Methods of Preterm Labor Versus 
Electromyography To Calculate the Number of Patients Needed in 
Studies of New Treatments. Miha Lucovnik, Linda R Chambliss, James 
Balducci, Robert E Garfi eld. Ob/Gyn, St. Joseph’s Hospital and Medical 
Center, Phoenix, AZ, USA.
Objective: Development of new preterm labor treatments depends on the 
tests used to diagnose labor. Today up to 50% of women admitted with the 
diagnosis of preterm labor are subsequently found not to be in true labor. This 
leads to inclusion of patients in “false” preterm labor into studies of treatments.
We previously showed that non-invasive uterine electromyography (EMG) 
has higher predictive values for preterm delivery than any other method. Our 
objective was to evaluate the impact of this technology on investigation of new 
treatments for preterm labor.
Study Design: Sample size calculation based on proportions was utilized to 
determine how many case (treated) and control (placebo) patients would be 
needed to reject the null hypothesis that the preterm delivery rates for case 
and controls are equal with probability (power) 0.8, when using uterine EMG 
vs. currently available methods to enroll patients into studies. Type I error 
probability was 0.05. Uncorrected chi-squared statistic was used to evaluate 
the null hypothesis.
Results: With currently used combination of diagnostic methods 3130, 774, 
340, 186, 116, 76, 54, 38, 28, and 22 patients are needed to demonstrate 10%, 
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, and 100% effi cacy of treatment, 
respectively. When uterine EMG is used just 148, 68, 42, 28, 22, 16, 12, 8, 
6, and 2 patients are needed to demonstrate the same rates of effi cacy (table). 
We also compared EMG to transvaginal cervical length, fetal fi bronectin, 
tocodynamometry, and digital cervical examination used as single inclusion 
criteria. Again, based on predictive values of these methods signifi cantly fewer 
patients are needed using the EMG (table).
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Conclusions: Implementation of uterine EMG for diagnosis of true preterm 
labor would allow physicians to make safer and more cost-effective clinical 
decisions and eventually lead to development of better treatments for preterm 
labor. It would greatly reduce patients needed for the studies and consequently 
save of time, effort, and money. Supported by NIH R01HD037480.

S-039
Comparison of Amplitude Tracking for Intrauterine Pressure, 
Tocodynamometer, and Uterine Electromyography To Determine 
Contraction Strength during Labor. William L Maner, Linda Chambliss, 
Richard Blumrick, Jamie Balducci, Robert E Garfi eld. OB-GYN, Saint Joseph’s 
Hospital and Medical Center, Phoenix, AZ, USA.
Introduction: Two clinical methods are commonly used to assess uterine 
contractile activity during pregnancy: intrauterine pressure (IUP) catheter 
and tocodynamometer (TOCO). Studies have now shown that uterine 
electromyography (EMG) can also be used to assess labor and delivery with 
high accuracy. Question: How do these pregnancy-monitoring techniques 
compare when used for measuring contraction strength? Objective: To 
compare the amplitude measures of the IUPC and TOCO versus uterine 
EMG for monitoring strength of contractions. Methods: Six term laboring 
patients (gestation 38-40 wks) were monitored in order to measure uterine 
contractility using three devices simultaneously: IUP, TOCO and uterine EMG. 
79 contraction events were recorded (13.17±5.04 contractions/patient), for a 
total of 237 contractile plots from the three different devices. Contractility 
plots were compared for amplitude, after normalizing the contraction plots 
to the largest-amplitude contractile event for each device during each patient 
recording. Contractions were defined as increases in amplitude >20% 
of maximal value and expressed as % of maximum. Root-mean-square 
amplitude of raw EMG was used to plot contractile events for that device. 
Only those contractile events registering on all devices were compared. 
Results: There are no signifi cant differences (P>0.05) in peak amplitudes 
(EMG:0.66±0.21%; IUP:0.73±0.21%; TOCO:0.66±0.25%), contraction 
frequency (EMG:0.34±0.10Hz; IUP:0.33±0.10Hz; TOCO:0.33±0.10Hz), 
or time point of peaks of contraction plots (EMG-IUP:4.67±1.50s; EMG-
TOCO:3.83±2.48s; IUP-TOCO:5.67±4.76s) between devices. There are 
signifi cant correlations in amplitudes between EMG-IUP (R=0.454), EMG-
TOCO (R=0.247), and IUP-TOCO (R=0.596). Conclusions: Because there are 
no differences statistically between the three plotting methods for measuring 
contractile strength, frequency, or time of maximal strength, and because 
the contractile strength amplitudes correlate between all three pregnancy-
monitoring methods, the uterine EMG may be used effectively in place of 
IUP and TOCO for monitoring contractile activity during labor. Additionally, 
because of its high predictive capability for assessing labor (established by 
previously published studies), the uterine EMG may ultimately be the preferred 
method of pregnancy monitoring in general.

S-040
The Unmet Potential for Evidence Based Medicine To Control Health 
Care Costs. Miha Lucovnik, Linda R Chambliss, Robert E Garfi eld. Ob/Gyn, 
St. Joseph’s Hospital and Medical Center, Phoenix, AZ, USA.
Objective: The rate of preterm delivery among women with “threatened 
preterm labor” is inversely related to cervical length (CL) at presentation. 
Hospitalization and treatment are not indicated in patients with CL ≥ 3 cm 
regardless of clinical assessment. Patients were, however, still being admitted 
to our level III academic center and treated for preterm labor based on presence 
of contractions and digital cervical examination alone. Our aim was to analyze 
the costs incurred by patients admitted and treated for preterm labor whose CL 
was subsequently found to be ≥ 3 cm.
Methods: We analyzed hospital charges for management of women admitted 
for preterm labor at less than 34 weeks of gestation, who were subsequently 
found to have a CL ≥ 3 cm. We chose to use the patient’s hospital charges as 
a surrogate marker for the health care costs involved recognizing that charges 
are not synonymous with the fi nal patient bill and also do not refl ect additional 
costs such as the cost of treatment at the referring facility, transportation costs, 
physician fees and other costs such as lost wages, need for additional child 
care, family disruption etc. From August 1, 2009 to July 1, 2010 residents 
were asked to perform a CL measurement on every patients presenting with 
“threatened preterm labor”. They were instructed not to admit patients with CL 
≥ 3 cm, or, when a private attending was involved in the care of the patient, to 
report this fi nding to him/her.
Results: Between August 2009 and May 2010, 43 patients with a CL ≥ 3 cm 
were admitted and treated for preterm labor at our level-III perinatal center. 

None of them delivered preterm. The total hospital charges for the management 
of these patients were $ 886,412. Figure presents the gradual decline of hospital 
charges with time, as a result of residents’ education and consequent changes 
in the triage process.

Conclusions: Unnecessary admissions and treatments are part of everyday 
clinical practice and contribute to exploding healthcare costs. Education and 
implementation of evidence-based protocols is crucial in reducing costs without 
jeopardizing outcome.

S-041
Prevention of Recurrent Late Abortion and Extremely Preterm Birth 
by Early Total Cervical Occlusion (ETCO). Romana Petersen,1 Alexander 
Keck,1 Markus Gantert,1 Peter Mallmann,2 Yves Garnier.1 1Obstetrics and 
Gynecology, Teaching Hospital Osnabrueck, Osnabrück, Germany; 2Obstetrics 
and Gynecology, University Hospital of Cologne, Cologne, Germany; 
3Osnabrück.
Objective: Clinical and epidemiological studies indicate that cervical weakness 
and ascending genital tract infection are major risk factors of both late abortions 
and extremely preterm birth. Traditionally, cerclage has been recommended 
for women who have a typical history of late miscarriage and/or preterm birth. 
However, in randomized clinical trials prophylactic cervical cerclage failed 
to prevent preterm birth in these cases. Therefore, we studied the effi cacy of 
ETCO, for prevention of late abortion and early prematurity in patients with 
a history of recurrent late abortions and early preterm birth.
Methods: A retrospective analysis of 102 patients in which ETCO has been 
performed at 13±2 weeks of gestation. Patients had a history of one or more late 
miscarriage (n=62), one or more early preterm birth (n=34) or the combination 
of both. The primary outcome parameter has been preterm birth < 34th week 
of gestation.
Results: 95,1% (97/102) of the patients gave birth after the 24th week of 
gestation. Preterm birth between the 24-34th week of gestation occurred in 
15,7% (16/102). In 79,4% (81/102) of the cases delivery took place beyond 
the 34th week of gestation.
Conclusion: In high risk patients with a history for late abortions or extremely 
early preterm birth the ETCO is an effi cient surgical method for pregnancy 
prolongation. This method should be further evaluated in prospectively 
randomiced studies.

S-042
Association of FADS SNPs and Omega-3 Fatty Acid Intake and Preterm 
Birth. William Goodnight,1 Alison Stuebe,1 Alison Wise,2 Amy Herring,2 Anna 
Maria Siega-Riz.2 1Obstetrics and Gynecology, University of North Carolina, 
Chapel Hill, NC, USA; 2School of Public Health, University of North Carolina, 
Chapel Hill, NC, USA.
Objectives: Dietary intake of omega-3 fatty acids (FA) in pregnancy has been 
associated with lower rates of preterm birth (PTB), while supplementation 
trials of ω-3 FA have inconsistent effects. Single nucleotide polymorphisms 
(SNP) in the fatty acid desaturase 1 and 2 (FADS) gene infl uence fatty acid 
metabolism in women. The goal of this study is to determine the association 
of FADS SNPs and -ω-3 dietary intake on PTB and birth weight.
Methods: Genotype analysis was performed on 1126 participants with ethnicity, 
PTB, and ω-3 FA intake data from the Pregnancy, Infection, and Nutrition Study 
cohort, 1998-2005. Two FADS SNPs were selected; 37 ancestry-informative 
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markers were genotyped to adjust for population stratifi cation. Some of the 
DNA used for this study had been extracted for previous case:control studies 
of SGA, preterm birth and placental vascular disease, so prevalence of these 
outcomes was high. To produce estimates of the association between genotype 
and outcome that would approximate what we would have observed for the full 
study cohort, we used inverse probability of sampling weights to adjust our 
fi ndings in all regression analyses. The association of FADS SNP carriage with 
PTB (< 37 weeks EGA) and birthweight z-score was determined with logistic 
and linear regression, respectively. Self-identifi ed Caucasian and African-
American women were analyzed separately. P values < 0.05 for main effects 
and < 0.1 for interactions were considered statistically signifi cant.
Results: The rates of preterm birth in this sample were 27% among African-
American women and 19% among Caucasian women. In African -American 
women, there was no association of FADS 1/2 SNP and preterm birth or 
z-score birthweight. Among Caucasian women the interaction of FADS2 SNP 
and dietary intake of ω-3 FA was associated with preterm birth (p=0.08). The 
interaction of FADS 1 SNP and ω-3 FA intake was associated with z-score 
birthweight (p=0.04).
Discussion: This data suggests that the effect of dietary intake of ω-3 FA on 
preterm birth and z-score birth weight can be modifi ed by the presence of FAD 
SNP alleles. In future studies of ω-3 supplementation in pregnancy, assessment 
of FAD 1 and 2 SNPs should be considered in determination of the infl uence 
of intake or supplement of ω-3 on birth weight and preterm birth.

S-043
Inadvertent Hysterotomy Extension at Cesarean Delivery and Risk of 
Preterm Birth in the Next Pregnancy. Dana E Henry, Ilona Goldfarb, Olivia 
Dumont, William Barth. Vincent Department of Obstetrics and Gynecology, 
Massachusetts General Hospital/Harvard Medical School, Boston, MA, 
USA.
OBJECTIVE: We sought to determine the risk of preterm birth in a subsequent 
pregnancy when the previous cesarean section was complicated by an 
inadvertent extension of the uterine incision.
STUDY DESIGN: Retrospective cohort study of all women whose primary 
lower segment cesarean and next delivery both occurred at our hospital 
between 1994 and 2009. We evaluated the impact of a uterine extension 
during cesarean delivery on the risk of preterm birth in the next pregnancy. By 
defi nition, an extension had to require additional repair beyond usual closure 
of the incision and be described as an extension in the medical record. We 
conducted univariable and multivariable analyses to examine the impact of a 
prior hysterotomy extension on the subsequent risk of preterm birth at < 37 
and < 32 completed weeks of gestation.
RESULTS: Among 2385 subjects, 271 (11.4%) had an extension of the initial 
cesarean incision. Among all subjects, the risk of preterm birth < 37 weeks with 
a prior extension was 25/271 (9.2%) vs 140/2114 (6.6%) without an extension 
(OR = 1.43, 95% CI 0.92 – 2.24, p = 0.11). Adjusted for a history of a previous 
preterm birth, a prior extension was signifi cantly associated with subsequent 
preterm birth < 37 weeks (1.6, 95% CI: 1.02 to 2.53, p = 0.04) as well as more 
serious preterm birth < 32 weeks (OR = 2.5, 95% CI: 1.0 to 6.3, p = 0.05).
CONCLUSION: Inadvertent extension of the uterine incision at the time of 
primary cesarean section is a signifi cant risk factor for subsequent preterm birth. 
Prior hysterotomy extension should be considered when counseling patients 
about the risks of preterm birth following a prior cesarean delivery.

S-044
Time to Delivery and Antenatal Corticosteroid Therapy in Women 
Presenting with Threatened Preterm Birth < 24 Weeks Gestation. Marium G 
Holland, Sean C Blackwell. Obstetrics, Gynecology and Reproductive Sciences, 
University of Texas Health Science Center, Houston, TX, USA.
OBJECTIVE: Threatened preterm birth (PTB) in the periviable period is a 
challenging clinical dilemma because there is insuffi cient evidence regarding 
the risks and benefi ts of aggressive obstetrical care and the effi cacy of antenatal 
corticosteroid therapy (ACS) remains unknown. One management approach 
is to delay ACS until 24 weeks (wks), however PTB may occur prior to this 
date. Our purpose was to determine how often women with threatened PTB 
between 22-23 weeks deliver prior to 24 wks.
STUDY DESIGN: A computerized perinatal database was used to identify 
all women admitted to a tertiary care university hospital for threatened PTB 
between 22 0/7- 23 6/7 wks from 2006-2009. Women with stillbirth prior to 
admission or fetal anomalies were excluded. Threatened PTB subtypes were 
categorized as: preterm labor (PTL), preterm premature rupture of membranes 
(PPROM), preeclampsia (PEC) or other (vaginal bleeding, short cervix). 

Clinical characteristics and outcomes were collected including time from 
presentation to delivery, use of ACS, and PTB < 24 0/7wks.
RESULTS: Over the 3-year study period, 108 women were admitted who 
met criteria. Women who presented < 23 weeks delivered prior to 240/7 wks in 
56% cases while those presenting 230/7- 236/7 wks delivered prior to 240/7 wks in 
51% cases. Of all women who delivered prior to 24 wks, 19% received ACS. 
Frequency of ACS administration increased with advancing gestational age 
(36% at 230/7- 233/7, 63% at 234/7- 236/7). The relationship between threatened 
PTB subtype and outcomes are described in the table.
Outcomes of Pregnancies < 24 Weeks
Indication
 All women 

(N= 108) PTL (N=56) PPROM 
(N=27)

PEC 
(N=9) Other (N=15)

Median Admit to Delivery 
Interval (days) [IQR] 2 [0-99] 2 [0-69] 1[0-4] 1[0-1] 91[18-99]
PTB < 24 0/7 wks 56% 57% 74% 89% 7%
ACS < 24 0/7 wks 32% 29% 52% 0% 33%
CONCLUSION: Over 50% of women admitted for threatened PTB between 
220/7 – 236/7 wks deliver prior to 24 wks. In women with threatened PTB who 
request aggressive obstetrical care at these GA ranges, ACS therapy prior to 
24 wks may be reasonable given the high probability of PTB < 24 wks and 
known safety profi le of ACS.

S-045
Comparison of the Maternal-Fetal-Amniotic Pharmacokinetics of 
Intravenous and Intraamniotic Administration of Macrolide Antibiotics 
in Late Pregnant Sheep. Jeffrey A Keelan,1 Ilias Nitsos,1 Masatoshi Saito,3 
Gabrielle C Musk,1 Matthew W Kemp,1 Matthew Timmins,2 Shaofu Li,1 Nobuo 
Yaegashi,3 John P Newnham.1 1School of Women’s and Infants’ Health, The 
University of Western Australia, Perth, WA, Australia; 2School of Molecular 
and Chemical Sciences, UWA, Perth, WA, Australia; 3Department of Obstetrics 
& Gynecology, Tohoku University, Sendai, Miyagi, Japan.
Objectives: Maternal systemic macrolide antibiotic administration is largely 
ineffective in treating intrauterine infection, probably because of ineffi cient 
maternal-fetal transfer. We have explored the maternal-fetal pharmacokinetics 
of intraamniotic (IA) or intravenous (IV) administration of erythromycin (EM) 
and azithromycin (AM) in our pregnant sheep model to identify the most 
effective modality for treatment of intrauterine infection.
Methods: Pregnant ewes at 115-121 days gestation received either a single 
maternal IV infusion (5 mg/kg over 60 min) or a single IA injection (3.2 mg/
kg estimated fetal weight) of either EM lactobionate or AM. Maternal/fetal 
blood and amniotic fl uid (AF) samples were taken via catheter at 0, 1, 2, 4, 
8, 12, 24, and 48 h. Samples were extracted with methanol (after addition 
of roxithromycin internal standard) and subject to LC-MS/MS to determine 
macrolide concentrations. Extraction effi ciency averaged 74%; assay sensitivity 
was <0.0005 mg/L.
Results: Maternal IV administration achieved therapeutic maternal plasma 
macrolide levels (≥0.5 mg/L) at 1 h, followed by a rapid and progressive decline 
from 2 h onwards. Levels in AF were detectable after 2 h and remained low 
(<0.030 mg/L, equivalent to <7% transfer), while fetal plasma levels at 2 h were 
even lower (<1.5% transfer) and rapidly declined thereafter. IA administration 
achieved therapeutic concentrations in AF at 1 h which were sustained through 
48 h, but levels in maternal and fetal plasma were low refl ecting poor transfer 
(<1% maternal, <0.3% fetal). Pharmacokinetic differences were evident 
between EM and AM, but were relatively minor.
Conclusions: Maternal administration of macrolides did not achieve 
therapeutic concentrations in AF or fetal plasma, so is unlikely to be effective 
in eradicating intrauterine infection. In comparison, a single IA injection 
resulted in therapeutic macrolide concentrations in AF but not in maternal or 
fetal circulations. A combination of maternal and IA macrolides is likely to 
be markedly more effective in treating intrauterine infection than via either 
route alone.
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S-046
Predictive Values of Maternal Serum Interleukin-6, C-Reactive Protein, 
Lipid Peroxide, and Amniotic Fluid Index to Duration of the Latent 
Period in Preterm Premature Rupture of Membranes. Yoon Ha Kim,1 Jong 
Woon Kim,1 Chul Hong Kim,1 Moon Kyoung Cho,1 Hye Yon Cho,1 Young Ja 
Byun,1 Keun Ho Kim,2 Tae-Bok Song.1 1Obstetrics & Gynecology, Chonnam 
National University Medical School, Gwangju, Korea; 2Life Science, Hanyang 
University, Division of Natural Science, Seoul, Korea.
Objective: The aim of this prospective study was to examine whether serum 
interlukin-6 (IL-6), C-reactive protein (CRP), white blood cells (WBCs), lipid 
peroxide, and protein carbonyl levels, amniotic fl uid index (AFI), and Bishop 
score are value in identifi cation to duration of latent period in preterm premature 
rupture of membranes (PPROM).
Materials and Methods: This study include 63 patients of PPROM categorized 
into two groups on latent period after premature rupture of membrane each 
delivered within 3 days (group A, n=31) and delivered more than 4 days (group 
B, n=32). Levels of IL-6, lipid peroxide, and protein carbonyl were performed 
in the maternal serum at the time of admission, 3 days and 7 days after PPROM. 
Maternal CRP and WBC levels were checked at admission and before delivery. 
Also AFI and Bishop score were measured at admission. The levels of lipid 
peroxide and protein carbonyl were measured each by thiobarbituric acid 
reaction and 2,4-dinitrophenylhydrazine method, respectively.
Results: 1. Maternal serum IL-6, lipid peroxide, and CRP levels on admission 
were signifi cantly increased in group A compared to group B (p< 0.01, p< 
0.01, and p< 0.05).
2. There have no difference in WBCs, protein carbonyl levels, and Bishop 
scores between both groups.
3. AFI below 5cm in patients of PPROM has shorter latent period than over 
5cm (p< 0.01).
4. The incidence of histological chorioamnionitis was critically increased when 
IL-6 levels elevated at admission, 3 days, and 7 days after PPROM (p< 0.05, 
p< 0.01, and p< 0.05).
5. Perinatal mortality and morbidity such as seizure, severe respiratory distress 
syndrome, severe intraventricular hemorrhage, retinopathy of prematurity, 
necrotizing enterocolitis, and other infections was not signifi cantly different 
between group A and B.
Conclusion: Elevated levels of serum IL-6, lipid peroxide, CRP, and AFI below 
5 cm on admission may be a useful prognostic variables to detect of duration 
of latent period in PPROM management. After further study, this information 
may assist clinicians in risk stratifi cation and in providing consultation for 
women with PPROM.

S-047
Cerclage Retention Versus Removal in the Setting of Preterm Premature 
Rupture of Membranes: A Systematic Review and Meta-Analysis on 
the Effects of Latency Period and Endometritis. Joel D Larma, Cynthia 
Shellhaas. Obstetrics & Gynecology, Division of Maternal Fetal Medicine, 
The Ohio State University, Columbus, OH, USA.
OBJECTIVE:
The objective of this study was to perform a meta-analysis of maternal effects 
involving cerclage retention versus removal in the setting of PPROM.
STUDY DESIGN:
PubMed was indexed for cerclage, premature, rupture and membranes to 
identify studies for inclusion. A QUOROM methodology was employed & only 
comparative studies were included. The difference in latency period between 
groups was the primary outcome. Secondary outcomes involved endometritis 
& gestational age (GA) at delivery.
A Bayesian inference utilizing Markov chain Monte Carlo modeling was used to 
perform a random effects meta-analysis model with the WinBugs 1.4.3 program. 
Continuous variables were compared using Cohen’s d and dichotomous 
variables were compared using log OR. Each outcome was reported as a 
standardized effect. A one-way exclusion sensitivity analysis was performed 
to assess the effect on fi nal outcomes. Publication bias was assessed using a 
funnel plot, heterogeneity with the Q statistic and graphical output was done 
with Mix 1.7. An alpha of 0.05 indicated a statistically signifi cant result.
RESULTS:
Five studies were included in the analysis. Values of standardized effects greater 
than zero indicate an outcome (i.e. latency) was increased in the retained-
cerclage group while values less than zero indicate the outcome was increased 
in the group where the cerclage was removed. Values in parentheses indicate 
a 95% CI. The overall standardized effect in latency was 0.55 (-0.06, 1.17), p 
= 0.08. The effect for endometritis was 0.76 (-0.10, 1.61), p = 0.08 while the 
effect for GA at delivery was -0.09 (-0.62, 0.45), p = 0.75.

The sensitivity analysis did not alter any outcome and the funnel plot revealed 
no evidence of publication bias. Heterogeneity was not seen.
CONCLUSION:
Retention of a cerclage in PPROM does not signifi cantly prolong the GA at 
delivery or the latency period, although a trend towards a longer latency period 
was seen. A trend towards a higher rate of endometritis was seen.

S-048
Preterm Birth in Chinese Women in China, Hong Kong and Australia: The 
Price of Westernization. Shaofu Li,1 John P Newnham,1,4 Daljit S Sahota,2 
Chun Yan Zhang,3 Biyun Xu,4 Mingming Zheng,4 Dorota A Doherty,1 Tony 
Chung,2 Yali Hu.4 1School of Women’s and Infants’ Health, University of Western 
Australia, Perth, WA, Australia; 2Dept Ob Gyn, Chinese University of Hong 
Kong, Hong Kong; 3Jiangsu Family Planning Commission, Nanjing, China; 
4Dept Ob Gyn, Drum Tower Hospital, Nanjing, China.
Objectives: The rates of preterm birth are known to vary between many 
different racial and community groups, but data on Chinese women in China 
and other countries, and any effects of Westernization, are incomplete.
Methods: The rates of preterm birth were obtained from records of 26,611 
pregnancies in Jiangsu Province in mainland China, 48,976 pregnancies in 
Hong Kong and 185,798 pregnancies in Western Australia.
Results: Preterm birth increased from 2.6% and 2.9% in urban and rural Jiangsu 
Province respectively, and 2.5% in China-born women in Western Australia 
who required an interpreter; to 4.9% in China-born women in Western Australia 
who did not require an interpreter; to 5.1% in non-resident Chinese women 
in Hong Kong; and 7.1% for women resident in Hong Kong. Within Western 
Australia, the rate of preterm birth was signifi cantly less in women who were 
born in China and declared themselves to be Chinese (4.4%) than Caucasians 
(7.8%), other women who declared themselves to be “Asian” (8.7%), and 
women of Aboriginal heritage (14.5%). The rate of smoking during pregnancy 
in Jiangsu Province was 0.1% in contrast to 17.5% in non-China born women 
in Western Australia.
Conclusion: The rate of preterm birth in China is relatively low but appears 
to increase in Chinese women with Westernisation. Differences between 
traditional Chinese and contemporary Western lifestyles, possibly including 
smoking and sexual practices, may at least in part explain the different rates of 
preterm birth. Further research in this area may provide avenues for prevention 
of preterm birth and also help to prevent a rise in this complication of pregnancy 
as Chinese society continues on the path of economic and social reform.

S-049
Major Neonatal Morbidity in Twin vs. Singleton Pregnancies Following 
Preterm Premature Rupture of Membranes (PPROM). Tracy Manuck,1 
Kent Korgenski,2 Amy Sullivan,1 Michael Varner,1 Robert Andres.1 1Obstetrics 
and Gynecology, University of Utah and Intermountain Healthcare, Salt Lake 
City, UT; 2Pediatrics, Intermountain Healthcare, Salt Lake City, UT.
OBJECTIVE: We sought to examine whether neonatal outcomes following 
PPROM are similar between twin and singleton gestations at one-week 
gestational age intervals.
METHODS: Review of singleton and twin non-anomalous fetuses with 
PPROM 16.0-33.9 weeks who delivered ≥23.0 and ≤34.0 weeks’ gestation. 
Data were from 2002-2007 in a single large tertiary healthcare system. Standard 
PPROM management in our region is expectant management until 34.0 
weeks’ gestation. First-born (‘A’) and second-born (‘B’) twins were analyzed 
separately. Composite major neonatal morbidity was defi ned as the diagnosis 
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of NEC, BPD, IVH, PVL, severe ROP, or death prior to discharge. Data were 
analyzed with t-test and chi-square as appropriate.
RESULTS: 1,464 patients (1,220 singletons, 244 twins) met inclusion 
criteria. Women with twin gestations were slightly older (27.7 vs. 26.6 years, 
p=0.01); other demographic characteristics were similar. PPROM (30.9 vs. 
31.3 wks, p=0.08) and delivery (31.5 vs. 31.5 wks, p=0.89) occurred at similar 
gestational ages for singletons and twins respectively. However, singletons had 
longer mean latency periods (4.1 vs. 1.8 days, p=0.001). Overall, composite 
morbidity was similar (23.3% vs. 25.0%, p=0.56). However, singletons had 
lower rates of composite morbidity at the earliest gestational ages (delivery 
<28 wks, morbidity 67.6% vs. 87.5%, p=0.048), Figure. Data refer to Twin A; 
results for Twin B were comparable. Similar differences between singletons 
and twins were seen when data were analyzed by PPROM gestational age 
(data not shown).

CONCLUSIONS: In twin pregnancies with PPROM <34.0 weeks, latency is 
shorter than in singleton pregnancies. When PPROM occurs <28 weeks, twins 
have higher rates of major neonatal morbidity; at later gestational ages, rates 
of major morbidity are similar among twins and singletons.

S-050
The Contribution of Genetic Variation on Chromosome 7 to Spontaneous 
Preterm Birth (SPTB) in African-American (AA) Women. Tracy Manuck. 
The Eunice Kennedy Shriver, NICHD Maternal Fetal Medicine Units 
Network.
Objective: A recent admixture mapping study demonstrated an association 
between genetic variation in 7q21-7q22 and SPTB. The purpose of this study 
was to investigate genetic variation in specifi c genes located in the region of 
7q21-7q22.
Methods: This is a secondary analysis of self-identifi ed AA women enrolled in 
2 multicenter, prospective studies with biologic samples available. Cases were 
AA women with at least one singleton SPTB (<37.0 wks) and controls were an 
equal number of AA women delivering a singleton at term (≥38.0 wks). DNA 
was extracted from stored serum or buffy coats and amplifi ed as necessary. 
Women were genotyped with a custom-designed 384-SNP Illumina® panel. 
Tag SNPs were selected in genes across 7q21-7q22. Data were analyzed using 
chi-square and logistic regression controlling for maternal age, smoking status, 
pre-pregnancy BMI, and fetal gender.
Results: 394 SPTB cases and 356 term controls had suffi cient DNA quality 
and were analyzed. 261 SNPs were in Hardy-Weinberg equilibrium and 
passed quality fi lter tests. Demographic characteristics were similar, except 
cases were older (24.2 vs. 20.9 yrs, p<0.001). In adjusted models, 14 SNPs 
at p<0.05 and 4 SNPs at p≤0.01 were associated with SPTB (Table). After 
adjustment for multiple comparisons using the False Discovery Rate, no SNPs 
were signifi cant.
SNPs associated with SPTB at p≤0.01. Additional SNPs with p<0.05 in the same gene 
are also listed. Adjusted OR (aOR) represent risk of SPTB for each copy of the minor 
allele.
SNP Gene Gene Name aOR (95% CI) for SPTB P
rs2301680 CALCR Calcitonin Receptor 0.73 (0.58-0.91) 0.006
rs17165541 CALCR Calcitonin Receptor 1.40 (1.08-1.81) 0.010
rs10488555 CALCR Calcitonin Receptor 1.32 (1.01-1.73) 0.039
rs1014341 ACN9 ACN9 homolog 0.75 (0.60-0.93) 0.009
rs10499936 ACN9 ACN9 homolog 1.64 (1.15-2.33) 0.006
Conclusions: Among this cohort of 750 AA women, genes in the region of 
7q21-7q22 (including CALCR and ACN9) may be associated with SPTB. This 

genetic variation may contribute to the multifactorial etiology of SPTB. Further 
studies are needed to examine the potential biological mechanisms and changes 
in gene function associated with an increased risk for SPTB.

S-051
Luteal Mass Predicts Preterm Birth. Peter G McGovern, Aimee 
Seungdamrong, David H McCulloh, Gerson Weiss, Laura T Goldsmith. 
Obstetrics, Gynecology and Women’s Health, UMDNJ-New Jersey Medical 
School, Newark, NJ, USA.
Objective:Elevated risk of preterm birth in singleton pregnancies resulting from 
IVF/ART is well documented, the etiology is poorly understood. Elevated fi rst 
trimester relaxin levels correlate positively with prematurity risk, and relaxin is 
capable of causing cervical softening by its effects upon collagen remodeling. 
Circulating relaxin is produced solely by the corpus luteum (CL). The role of 
other luteal products has not been studied. Our objective was to determine 
whether luteal mass predicts preterm birth in an unselected population of 
singleton pregnant women in an IVF practice.
Materials and Methods:All pregnant women presenting for fi rst trimester 
obstetrical ultrasound tests were offered participation in the study. The analysis 
focused on singleton pregnancies delivering after 12 weeks. After written 
informed consent (n=128), ultrasound exams were performed to obtain CL 
number on each ovary, and ovarian volume. Serum was assessed for relaxin 
concentrations, an indicator of luteal function. Obstetrical outcomes were 
obtained from the patient, attending obstetrician or directly from hospital 
records when possible. Single and multiple linear regressions were performed, 
with the continuous outcome measure days of gestation at birth.
Results:Preterm birth was very high in this population: 20.3% (26/128) of 
singleton pregnancies delivered after 12 but before 36 weeks. Although this 
seems high, most studies of prematurity do not include pre-viable losses (12-
20 weeks), which we did. Both elevated relaxin levels (P = 0.006) and greater 
numbers of CL (P = 0.02) were strongly associated with lower gestational 
age at delivery.Maternal age, peak estradiol, and infertility diagnosis were 
not associated. Multiple regression revealed that CL number alone remained 
a signifi cant predictor of lower gestational age at delivery (P = 0.001). With 
≥ 6 corpora lutea, 38.6% (17/44) of singleton pregnancies delivered preterm, 
compared to 12.0% (9/75) of singletons with ≤ 5 corpora lutea (Fisher’s exact 
test, P = 0.001).
Conclusions: First trimester relaxin levels and CL number predict prematurity. 
Since relaxin is a luteal product, relaxin levels may merely refl ect CL number 
and the cause of the prematurity may be relaxin or another luteal product. This 
needs to be resolved by experimentation. These data are the fi rst demonstration 
of use of an ultrasound measurement in the fi rst trimester to predict obstetrical 
outcome.

S-052
Cross-Sectional Examination of Race, Obesity, and Micronutrient Status 
on Preterm Versus Term Birth. Anne L Dunlop,1 Robert N Taylor,2 Vin 
Tangpricha,3 Stephen Fortunato,4 Ramkumar Menon.5 1Family & Preventive 
Medicine, Emory University School of Medicine, Atlanta, GA, USA; 
2Gynecology and Obstetrics, Emory University School of Medicine, Atlanta, 
GA, USA; 3Medicine, Emory University School of Medicine, Atlanta, GA, 
USA; 4Perinatal Research Center, Perinatal Research Center, Nashville, TN, 
USA; 5Epidemiology, Emory University Rollins School of Public Health, 
Atlanta, GA, USA.
Objective. To investigate whether maternal 25-hydroxy vitamin D (25-OH-D), 
folate, and total omega-6/omega-3 fatty acid status at delivery is associated with 
spontaneous preterm birth (PTB) among black and white women.
Methods. We randomly selected 80 women (40 white, 40 black) with preterm 
and term birth (N=160) from among 1,547 pregnant women enrolled in the 
Nashville Birth Cohort during 2003-06. We analyzed stored plasma for 25-
OH-D, folate, and total omega-6/omega-3 fatty acid ratio. We used multivariate 
linear regression to assess the association between the nutrient concentrations 
and gestational age, and multivariate logistic regression to assess the odds of 
preterm vs. term birth among women with 25-OH-D < 20 ng/mL, folate < 5 
ug/L, and total omega-6/omega-3 ratio > 15.
Results. Upon their delivery admission, black women were more likely than 
white women to have 25-OH-D < 20 ng/mL, folic acid < 5 ug/L, and omega-6/
omega-3 > 15. There was a near signifi cant relationship between 25-OH-D < 
20 ng/mL and PTB for white women (aOR 3.01, 95% CI: 0.99-9.21) that was 
not apparent for black women (aOR 0.89, 95% CI 0.32-2.48). An omega-6/
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omega-3 ratio > 15 was signifi cantly associated with PTB for white (aOR 4.25, 
95% CI 1.25-14.49) but not black women (aOR 1.90, 95% CI: 0.69-5.40). 
Folate status was not associated with PTB.
Conclusion. At delivery, maternal total plasma omega-6/omega-3 fatty acid 
ratio > 15 was signifi cantly associated with PTB for black and white women 
(combined) and for white women alone. Larger studies that enroll women 
early in pregnancy with more variation in their nutrient status should be 
undertaken.

S-053
An Elevated Maternal Blood C-Reactive Protein in Intra-Amniotic 
Infl ammation Is Associated with Amnionitis and Intense Fetal and Intra-
Amniotic Infl ammatory Response. Chan-Wook Park, Jung Woo Park, Joong 
Shin Park, Jong Kwan Jun, Bo Hyun Yoon. Obstetrics and Gynecology, Seoul 
National University Hospital, Seoul, Korea.
OBJECTIVE: Amnionitis is the most advanced stage of the maternal 
infl ammatory response in the extraplacental membranes and is associated 
with intense fetal and amniotic infl ammatory response (Placenta 2009; 30: 
56-61). The purpose of this study was to determine if an elevated maternal 
blood C-reactive protein (CRP) concentration is a risk factor for amnionitis in 
patients with intra-amniotic infl ammation (IAI).
STUDY DESIGN: The relationship between maternal infl ammation (MI) 
(defi ned as a maternal blood CRP ≥ 0.7 mg/dL) and the presence of amnionitis 
was examined in 53 patients with preterm labor and intact membranes (PTL) and 
IAI who delivered (20-34.4 weeks’ gestation) within 5 days of amniocentesis. 
IAI was defi ned as an elevated amniotic fl uid (AF) metalloproteinase-8 
(MMP-8) concentration (≥ 23 ng/ml). Fetal infl ammatory response (FIR) was 
determined by CRP concentration in umbilical cord blood at birth.
RESULTS: 1) MI was present in 74% (39/53) of cases with PTL and IAI; 2) 
There was no signifi cant difference in median gestational age between patients 
with and without MI; 3) Patients with MI had signifi cantly higher rate of 
amnionitis (59% vs. 7%; p<0.005) and higher median umbilical cord plasma 
CRP and AF MMP-8 than those without MI (CRP: median 363.4 ng/ml, range 
[4.9-7401.8 ng/ml] vs. median 15.5 ng/ml, range [3.8-2018.1 ng/ml], p<.05; 
AF MMP-8: median 373.1 ng/ml, range [27.5-6142.6 ng/ml] vs. median 138.6 
ng/ml, range [23.0-1454.5 ng/ml], p=0.05) (Fig.1); 4) However, there was no 
signifi cant difference in the rate of funisitis between patients with and without 
MI (46% vs. 29%; p>0.1).

CONCLUSION: An elevated maternal blood CRP in patients with IAI is 
a risk factor for the development of amnionitis and intense fetal and AF 
infl ammatory response.

S-054
Genetic Basis for Gestation Length. Craig E Pennell,1 Nicole M Warrington,1 
Dennis Mook-Kanamori,2 Stephen J Lye,3 John P Newnham,1 Lyle J Palmer,4 
Vincent WV Jaddoe,2 Rachel M Freathy,5 Bo Jacobssen,6,7 John Holloway,8 
PGP Consortium, Mark I McCarthy,9 Tim M Frayling,5 EGG Consortium. 
1School of Women’s and Infants’ Health, The University of Western Australia; 
2Epidemiology, Paediatrics, Obstetrics and Gynaecology, Erasmus Medical 
Centre; 3Samuel Lunenfeld Research Institute, University of Toronto; 4Ontario 
Cancer Institute, University of Toronto; 5Genetics of Complex Traits, University 
of Exeter; 6Obstetrics and Gynaecology, Gotenburg University; 7Obstetrics 
and Gynaecology, Oslo University Hospital; 8Human Genetics, University of 
Southampton; 9Centre for Diabetes, Endocrinology and Metabolism, University 
of Oxford.
Background: Evidence suggests genetics accounts for 20-40% of the heritability 
of gestational length (GL): women tend to deliver subsequent children at similar 
GL and both preterm and post-term pregnancies run in families.
Aim: To identify genetic variants associated with the timing of delivery between 
37 and 42 weeks.

Methods: Two pregnancy cohorts (Raine and Generation R) with accurate 
assessment of GL (LMP and early ultrasound) and detailed obstetric data were 
utilised. Exclusion criteria included: induction of labour, elective caesarean, 
multiple pregnancy and non-Caucasian race. Genotypes were obtained from 
DNA from the child using high-density SNP arrays. Data were available on 
2,974 individuals for discovery analyses. The association between each SNP 
and GL was assessed in each study sample using linear regression of GL against 
genotype (additive model) with sex as a covariate. Fixed effects meta-analyses 
used the inverse-variance method.
Results: Data were obtained for 2,468,831 SNPs. Five SNPs, all in one gene 
(MYOM2), reached a p-value threshold of <10-7. All SNPs were in high LD. 
These SNPs are thought to have regulatory potential (three of the fi ve SNPs are 
exonic splicing enhancers or exonic splicing silencers). With each additional 
risk allele, gestational length was increased, on average, 1.2 days. Replication 
of these results is currently underway in maternal and child DNA in three other 
pregnancy cohorts (MoBa, Southhampton Women’s Study and Preterm Birth 
Genome Project).
Conclusion: For the fi rst time genetic variants have been identifi ed that are 
associated with gestation length. These variants are in MYOM2, the gene that 
encodes the major component of the myofi brillar M band which binds myosin, 
titin, and light meromyosin in a dose dependent manner.

S-055
High Degree Perineal Tears in Vaginal Twin Deliveries. Shay Porat, Baud 
David, Dan Farine. Obstetrics and Gynecology, Mount Sinai Hospital, Toronto, 
ON, Canada.
Background: Risk factors for high degree perineal tears (HDPT; defi ned as 
3rd and 4th degree tears) in singleton vaginal deliveries have been extensively 
studied and described. However, only scarce data exists regarding HDPT in 
twin deliveries.
Objective: To assess the rate and risks factors associated with HDPT in vaginal 
twin deliveries.
Study design: A retrospective study of all vaginal twin deliveries between 
1986-2010 in a single tertiary center (Mount Sinai Hospital, Toronto) was 
performed. HDPT was the studied outcome. The adjusted odds ratio (OR) for 
HDPT at delivery by risk group was estimated using logistic regression models 
and reported with 95% confi dence intervals (CI).
Results: A total of 1,576 patients with twin pregnancies delivered vaginally. 
Only 1.33% (n=21) of them were complicated with HDPT. Patients with 
HDPT were compared to those without HDPT. On univariate analysis, the 
following parameters differed statistically between the two groups: nulliparity, 
gestational age, instrumental deliveries, episiotomy, birthweight of the larger 
twin, OP position and prolonged second stage. Patient age, body mass index 
(BMI), neuraxial anesthesia and presentation (vertex versus breech) were not 
signifi cantly different between the two groups.
On multivariate analysis corrected for all variables cited above, the following 
risk factors remained independent for HDPT in twins : primiparity (OR 3.95, 
95% CI 1.42-10.95), OP position (OR 3.95, 95% CI 1.40-11.19) and birthweight 
of the larger twin (OR 3.51, 95% CI 1.34-9.20).
Conclusions: To the best of our knowledge this is the fi rst study assessing risk 
factors for HDPT in twin vaginal deliveries. At our institution, the risk for 
HDPT increases in parturients of twins with primiparity, with fetal size and 
when the fetus lies in occipito-posterior position. These data will be useful in 
counseling women with twin pregnancies who intend to deliver vaginally, and 
patients should be fully informed of the risk factors mentioned here.

S-056
Spontaneous Preterm Birth and Fetal Weight. Filiberto M Severi, Elena 
Azzolini, Silvia Vannuccini, Francesca Vellucci, Alberto Imperatore, Caterina 
Bocchi, Felice Petraglia. Pediatrics, Obstetrics and Reproductive Medicine, 
University of Siena, Siena, Italy.
The correlation between premature delivery and impaired fetal growth is 
today supported by several scientifi c evidences that led to the hypothesis that 
premature birth can be a fetal adaptive response to an adverse environment. 
While it is well known that fetuses with growth restriction due to placental 
insuffi ciency are often born prematurely, it is not yet clear whether the fetuses 
destined to be born prematurely have a growth different from fetuses born 
at term.
The purpose of this study was to assess whether in normal pregnancies fetal 
weight estimated by ultrasound (EFW) is correlated with preterm birth.
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Methods
We performed a case control study (1:12 ratio) including 346 cases of preterm 
birth (<37 wks) and 4152 matched controls, within a cohort of 4498 normal 
pregnancies. Inclusion criteria were singleton gestation, known gestational 
age (US dating in the fi rst trimester) and spontaneous delivery. Exclusion 
criteria were: fetal growth restriction, any fetal anomalies, pre-existent or 
pregnancy-induced maternal diseases and preterm birth without spontaneous 
onset of labor.
A fetal routinary biometry (BPD, HC, AC, FL) was recorded and EFW was 
calculated by using an artifi cial neural network named Fetal Weight Index 
(FWI, ESAOTE Biomedica, Genova, Italy) and converted to Multiples of 
Median (MoM) for each gestational age. Comparing the two populations of 
fetuses (born at term and preterm), a better cut-off of EFW (0.90 MoM) was 
identifi ed by using a ROC curve analysis.
Results
In preterm babies EFW correlated with birth weight (r= 0.96, p<0.0001) 
resulting lower in preterm than in control fetuses (mean ± standard deviation: 
2119 ± 590 g vs.2312± 566 g, p<0.0001). The independent relationship 
between preterm birth and lower EFW was confi rmed in multivariate analysis 
with adjustment for potential confounders, such as maternal age, parity and 
fetal gender.
At the cut-off of 0.90 MoM (AUC 0.695, 95% CI 0.681-0.708) EFW achieved 
a sensitivity of 51.2% (95% CI 45.8-56.5), a specifi city of 82.9% (95% CI 81.7-
84.0), LR+ of 2.98 (95% CI 2.7-3.3), LR- of 0.59 (95% CI 0.5-0.7).
Conclusion
Preterm birth correlates with a lower EFW than controls: at the cut-off of 0.90 
MoM the ultrasound estimation of fetal weight identifi es the timing of birth.

S-057
Maternal Serum Concentrations of SFlt-1 Are Decreased in Early 
Asymptomatic Pregnancies with Subsequent Pregnancy Loss. Michelle I 
Swer,1 Amna Jamil,1 Eric Jauniaux,1 Davor Jurkovic,1 Shanthi Muttukrishna.2 
1UCL EGA Institute for Women’s Health, University College London, London, 
United Kingdom; 2Anu Research Centre, Department of Obstetrics and 
Gynaecology, University College Cork, Cork, Ireland.
Introduction : Evidence suggests excessive placental oxidative stress and 
impaired development in early pregnancy loss. Recent data have indicated a 
relationship between placental O2 concentration and angiogenic proteins in the 
fi rst trimester of normal viable pregnancies. Our objective was to investigate if 
maternal serum concentration of angiogenic factors Soluble vascular endothelial 
growth factor (VEGF receptor1, sFlt-1) and placental growth factor (PlGF) are 
altered in asymptomatic women in very early pregnancy (6-10 weeks) with a 
subsequent miscarriage.
Method : In a retrospective study, blood samples collected at 6-10 weeks 
from asymptomatic pregnant women (n=38) were analysed. Women without 
any symptoms and a live fetus had a subsequent outcome of term live birth 
(n=24), preterm live birth (n=6) or miscarriage (n=7). Serum was assayed for 
sFLT-1 and PlGF using commercial ELISAs.
Results : The subgroup with a subsequent term live birth had signifi cantly 
higher mean maternal serum sFLT-1 (∼3 fold, P=0.01) compared to the 
subgroup with a subsequent miscarriage. The subgroup with a subsequent 
preterm live birth had lower sFLT-1 levels that were not signifi cant (∼50%, 
P=0.08) compared to term live birth group. Serum PlGF was ∼30% lower in 
pregnant women who had a subsequent preterm birth or early pregnancy loss, 
but did not reach statistical signifi cance.
Conclusion : This study shows that maternal serum levels of Soluble Flt-1 is 
decreased in early fi rst trimester in asymptomatic pregnant women who have 
a subsequent miscarriage suggesting these proteins are potential sensitive 
markers of an ongoing pregnancy in the fi rst trimester.

S-058
Raman Spectroscopy: An Effective Method of Detecting Biochemical 
Changes of the Pregnant Cervix. Elizabeth Vargis,1 Charles N Webb,2 BC 
Paria,3 Kelly A Bennett,2 Jeff Reese,3 Ayman Al-Hendy,4 Anita Mahadevan-
Jansen.1 1Biomedical Engineering, Vanderbilt University; 2Obstetrics and 
Gynecology, Vanderbilt University; 3Neonatology, Vanderbilt University; 
4Obstetrics and Gynecology, Meharry Medical College.
Objective: Prematurity is the 2nd leading cause of neonatal mortality and may 
lead to signifi cant neonatal morbidity. There is currently no way to accurately 
detect early preterm cervical changes, impairing efforts to prevent and treat 
preterm labor (PTL). The goal of this study is to develop an optical technique 
to noninvasively monitor cervical ripening and determine which changes 

correspond to the onset of labor. Raman spectroscopy is an optical method 
that probes into the biochemical composition of tissue by measuring changes 
in bond vibrations. Our group has previously shown that cervical tissues yield 
distinct Raman spectral signatures that can be used to distinguish cancerous 
from non-cancerous areas with 97% accuracy. To our knowledge, this is the fi rst 
time Raman spectroscopy has been used to detect cervical changes associated 
with labor and delivery.
Methods: In this study, spectra were acquired from the cervix of women [n=20 
pregnant (P), 20 non-pregnant (NP)] and CD-1/WT mice [n=30 P, 10 NP] using 
a portable, in vivo, Raman system with a fi ber optic probe. The exposure time 
was 3 seconds of 785nm light at 80 mW power. Both studies were approved 
by institutional review committees.
Results: Raman spectra from mice (fi gure) and humans showed distinct spectral 
differences during pregnancy, corresponding to differences in cervical DNA, 
lipid, and protein content. In the mouse study, signifi cant differences in peak 
intensity were noted at 6 locations in the measured spectra (Student’s t-test, 
p<0.05), specifi cally corresponding to phospholipids, C-O stretching (2 peaks), 
carotenoids, phenylalanine, and amide I.

Conclusion: Raman spectroscopy is a noninvasive test that effectively detects 
statistically signifi cant biochemical changes that occur in the cervix during 
pregnancy. These results suggest that Raman spectroscopy could potentially 
lead to an accurate method of identifying women at higher risk of PTL.

S-059
Biomarkers of Spontaneous Preterm Birth Display Discrete Profi les 
in Maternal/Fetal Plasma and Amniotic Fluid. Lynn M Almli,1 Stephen 
Fortunato,1,2 William W Wilson,1 Bradley D Pearce,1 Ramkumar Menon.1,2 
1Epidemiology, Emory University, Atlanta, GA, USA; 2The Perinatal Research 
Center, Centennial Women’s Hospital, Nashville, TN, USA.
Objective: Our earlier reports on genetic variants revealed that maternal 
and fetal contributions differ in spontaneous preterm birth (PTB). This led 
us to hypothesize that biomarker profi les will differ in maternal and fetal 
compartments and amniotic fl uids (AF). To test this hypothesis, 37 biomarkers 
from PTB pathways were tested in maternal plasma (MP), fetal plasma (FP), 
and AF.
Methods: MP, FP, and AF samples collected from a case (PTB < 37 weeks; 
n=75) - control (normal term birth; n=86) study were subjected to a very 
sensitive protein array biomarker quantitation. The biomarkers included in 
the assay were cytokines and cytokine antagonists, growth factors, angiogenic 
factors, apoptotic markers, and extracellular matrix (ECM) metabolism factors. 
Within each compartment, Mann-Whitney U tests were used to compare the 
median concentrations of the biomarkers between cases and controls. Ingenuity 
Pathway Analyses (IPA) software examined the biological networks and 
disease functions associated with differences in biomarker profi les in each 
compartment.
Results: Signifi cant differences in biomarker concentrations between cases and 
controls were found in each compartment; however, differences were twice as 
common in MP and FP as AF biomarkers. Tumor necrosis factor (TNF)-alpha 
was the only deregulated biomarker shared between all three compartments. 
Fetal contributions to PTB were indicated by elevated interleukin-8 and platelet-
derived growth factor-B (FDR, p<0.05), whereas maternal contributions were 
indicated by elevated angiogenin and TNF receptor-1A (FDR, p<0.05). AF 
biomarkers contributed minimally to pregnancy outcome. Compared to AF, IPA 
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revealed more signifi cant fetal and maternal contributions for disease functions 
associated with PTB (e.g., infl ammatory response and ECM dysfunction).
Conclusion: Biomarkers related to PTB differ between biological 
compartments. The fetal biomarker response is slightly more profound in PTB, 
though the maternal response is also associated with pregnancy outcome. The 
biomarker response is indicative of underlying infl ammation, ECM metabolism, 
and cell death. Amniotic fl uid biomarkers are not good indicators of underlying 
pathophysiology. Understanding maternal-fetal contributions are expected to 
improve our understanding of PTB pathophysiology.

S-060
The Synergistic Action of Pre B-Cell Colony Enhancing Factor (PBEF) and 
Vascular Endothelial Growth Factor (VEGF) Increases the Permeability of 
the Placental Amnion. Joshua M Astern, Claire E Kendal-Wright. Obstetrics, 
Gynecology and Women’s Health, John A. Burns School of Medicine, University 
of Hawaii at Manoa, Honolulu, HI, USA.
Objective: To defi ne a mechanism regulating the permeability of the placental 
amnion.
Introduction: Experiments in sheep and monkeys [Gilbert, 1997] have shown 
that amniotic fl uid (AF) volume is regulated by intramembranous absorption 
(IA), the movement of AF through the placental amnion into the placenta. As 
disruptions in IA can lead to oligohydramnios or polyhydramnios in humans, 
it is critical to delineate the mechanisms regulating IA. We previously reported 
that PBEF, a stretch- and infl ammation-responsive protein, induced VEGF 
expression by the human amnion. Importantly, VEGF has been implicated in the 
control of IA in the ovine placenta [Cheung, 2004]. Therefore, we hypothesized 
that PBEF stimulates a VEGF-mediated increase in human placental amnion 
permeability, thus permitting amniotic fl uid effl ux.
Methods: Primary Amniotic Epithelial Cells (AEC) were isolated from 
placental and refl ected human amnion collected at term prior to labor without 
infection. AECs were treated with 0-250 ng/ml PBEF and VEGF Receptor 1 
and 2 expression analyzed by western blot. 2.5 cm2 placental amnion explants 
were attached to cell culture inserts, treated with 100ng/ml PBEF for 18 hrs, 
and then exposed to 20 ng/ml VEGF and 25 µM 2,7-dichlorofl uoresciene 
(DCF) on the fetal side of the explant. Aliquots removed from the maternal 
side were analyzed by fl uorometry.
Results: The placental AEC, but not the refl ected AEC, signifi cantly increased 
VEGFR2 following PBEF treatment (n=10). PBEF did not affect AEC VEGFR1 
expression (n=3). The permeability of placental explants (n=4) was increased 
by the synergistic effects of PBEF and VEGF, as exemplifi ed by the increased 
diffusion rate (nmol/L/min) of DCL through the tissue compared to controls 
after 20 minutes (diffusion rate±SEM: PBEF + VEGF = 24.3±8.41; PBEF only 
= 0.64±0.64; VEGF only = 0.33±0.21; No treatment = 0.00±0.00).
Conclusion: VEGF alters the permeability of the placental amnion, but only 
when pre-exposed to PBEF; these effects may be mediated by the PBEF-
induced up-regulation of VEGFR2. These fi ndings suggest that PBEF is central 
to the regulation of amnion permeability (Supported by Hawaii Community 
Foundation #20080417-09 and NIH#U54RR14607-09 to The Pacifi c Research 
Center for Early Human Development).

S-061
Selective Modifi cation of Cytokine Responses by Mid-Trimester Amniotic 
Fluid. Ann Marie Bongiovanni,1 Joseph Chervenak,1 Catherine Herway,2 Iara M 
Linhares,1 Daniel Skupski,2 Steven S Witkin.1 1Obstetrics and Gynecology, Weill 
Cornell Medical College, New York City, NY, USA; 2Obstetrics and Gynecology, 
New York Hospital Queens Medical Center, Flushing, NY, USA.
Objective Pro-infl ammatory immunity within the amniotic cavity is uniquely 
modulated to allow for anti-microbial defense and tissue repair while preventing 
damage to developing fetal organs or the triggering of preterm labor. We 
evaluated the infl uence of amniotic fl uid (AF) on cytokine production by 
peripheral blood mononuclear cells (PBMCs).
Methods Excess AF was obtained between 15-19 weeks gestation. PBMCs 
were isolated from peripheral blood of healthy donors by Ficol-Hypaque 
centrifugation, washed in sterile RPMI 1640 culture medium and added to 
wells of a sterile microtiter plate (105 cells/well). RPMI alone or RPMI plus AF 
supernatants (0.08 ml), LPS (50 ng/ml), or LPS + AF were added to triplicate 
wells and incubated at 37oC in a 5% CO2 incubator for 24 hours. Ten AFs each 
from women who subsequently delivered at term or had a spontaneous or 
indicated preterm delivery were tested. All AFs were tested without knowledge 
of pregnancy outcome. Supernatants were tested for interleukin (IL) – 6, 10, 
12, 23, tumor necrosis factor-a (TNF) and monocyte chemotactic protein -1 

(MCP-1) by ELISA. Differences in cytokine production between AFs from 
women with different pregnancy outcomes or under different incubation 
conditions were analyzed by the Mann-Whitney test.
Results In the absence of PBMCs there were no differences in mid-trimester 
AF levels of any cytokine irrespective of subsequent pregnancy outcome. In the 
absence of LPS, AF potentiated production of MCP-1 IL-6, IL-10 and TNF but 
not IL-12 or IL-23, by PBMC. In the presence of LPS, AF stimulated PBMCs 
to released elevated levels of MCP-1, IL-6 and IL-10, but not IL-12, IL-23 or 
TNF, as compared to samples without AF. The highest degree of stimulation 
was for MCP-1. The extent of AF stimulation of each cytokine, in the presence 
or absence of LPS, was independent of pregnancy outcome.
Conclusion In the presence of LPS, mid-trimester AF stimulates the selective 
release of MCP-1, IL-6 and IL-10 from mononuclear lymphoid cells that have 
entered the amniotic cavity. This may preferentially promote migration of 
phagocytic cells (MCP-1), stimulate antibody production (IL-6) and down-
regulate release of pro-infl ammatory cytokines (IL-10).

S-062
Progesterone Receptor Membrane Component 1 Mediated Signaling 
Inhibits Increase in Intracellular Ca2+ in Human Cytotrophoblast Cells. 
Liping Feng, Chad Grotegut, David Schomberg, Amy P Murtha. Department 
of OB/GYN, Duke University Medical Center, Durham, NC, USA.
OBJECTIVE: Clinical use of progesterone (P4) has been the focus of 
intense clinical research in preterm birth prevention. Our preliminary work 
demonstrates that P4 treatment of chorion cells provides protection from 
Ca2+ mediated cell death and that these cells express high levels of the novel 
non-nuclear progesterone receptor membrane component 1 (PGRMC1). This 
effect occurs consistently in cytotrophoblast cells (HTR-8/SVneo) which 
contain PGRMC1 but lack the classic progesterone receptors (PR) A and B. 
Our objective was to determine the role of PGRMC1-mediated signaling in 
the maintenance of intracellullar Ca2+ concentrations by depleting PGRMC1 
through small interfering(si) RNA in cell culture.
METHODS: A fi rst trimester cytotrophoblast cell line, HTR-8/SV neo, a gift 
from Dr. C. H. Graham (Queen’s University, ON), was transfected with either 
control siRNA or siRNA directed against PGRMC1 then pre-treated with or 
without P4 (R5020) for 1 hour. Cells were then incubated with the Ca2+ indicator 
dye Fluo-4 and changes in Fluo-4 fl uorescence intensity measured following 
treatment with calcimycin using time-lapse videomicroscopy. Relative Ca2+ 
changes were determined by normalizing fl uorescence at each time point 
to initial fl uorescence intensity (F/F0) and compared between groups using 
repeated measures two-way ANOVA.
RESULTS: PGRMC1 siRNA signifi cantly reduced PGRMC1 protein levels (P 
< 0.05) compared to control siRNA by Western. There was a time-dependent 
increase in Ca2+ signal following calcimycin treatment. Cells treated with 
control siRNA demonstrated signifi cant attenuation of Ca2+ signal with R5020 
co-treatment. Depletion of PGRMC1 with siRNA reversed R5020’s ability to 
suppress increased intracellular Ca2+ concentrations induced by calcimycin.
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CONCLUSIONS: These fi ndings suggest an important role of PGRMC1 in 
intracellular Ca2+ homeostasis which may result in alterations in cell survival. 
This work indicates a key regulatory function for this non-nuclear PR in 
pregnancy tissue and extends current knowledge of the molecular mechanisms 
of P4.

S-063
TH1/TH2 Balance during Pregnancy: Investigation into the Expression 
Pattern of Cytokine Genes in Maternal and Fetal Tissues. Bronwen R 
Herbert, Lynne Sykes, Yun S Lee, Mark R Johnson, Phillip R Bennett. Institute 
of Reproductive and Developmental Biology, Imperial College, London, United 
Kingdom.
Immunoregulation has been demonstrated to be critical for successful initiation 
and maintenance of pregnancy in both humans and mice. During pregnancy, 
the TH2 cytokines dominate gestation but the balance shifts towards the pro-
infl ammatory TH1 cytokines during the early peri-implantation period and at 
labour (both term and pre-term). Studies to date have examined TH1 and TH2 
cytokines at the maternal-fetal interface1.
We sought to characterise the expression pattern of both TH1 and TH2 cytokines 
in the separate maternal and fetal tissues at different stages of pregnancy, during 
labour and in the maternal reproductive tissues of non-pregnant mice.
CD1 outbred mice were time-mated with plug day classed as day 0 (E0). 
Maternal and fetal tissues were collected from culled female mice at E0, E4, 
E6, E11, E18 and during labour, and were snap frozen. cDNA was produced 
from extracted total RNA and used in qPCR experiments, with primers for TH2 
cytokines (Il-4 and Il-10), TH1 cytokine (Tnf α and Ifn γ) and pro-infl ammatory 
labour associated genes Cox-2, Il-1b and Cxcl1. Two separate housekeeping 
genes were used to normalise the data and the ∆ ∆CT values compared.
Myometrial expression of TH1 cytokines were found to be suppressed through 
pregnancy. Similarly, expression of pro-infl ammatory labour associated genes 
was suppressed in early pregnancy, and increased in late gestation and again 
with labour.
There is growing evidence that the myometrium may act as an immunological 
organ. Our data suggests that its cytokine regulation is similar to that seen at 
the maternal fetal interface.
1. Szekeres-Bartho J. Int Rev Immunol. 2002 Nov-Dec;21(6):471-95.

S-064
Upregulation of Biologically Active Chemokines by Cytokines and 
Mechanical Stretch Via MAPK and NFκB Pathways in Human 
Myometrium. Renyi Hua,1 Jonathan Viney,2 Suren R Sooranna,1 James Pease,2 
Phillip R Bennett,1 Mark R Johnson.1 1Surgery & Cancer, Imperial College 
London, United Kingdom; 2National Heart & Lung Institute, Imperial College 
London, United Kingdom.
Objective: Recent evidence suggests that leukocytes infi ltrate uterine tissues at 
or around the time of parturition implicating infl ammation as a key component 
of human labour. We have previously shown that myometrial CCL2, CCL5, 
CCL20, CXCL1, CXCL5 and CXCL8 mRNA expression were up-regulated 
by IL-1β and TNF-α and, down-regulated by oxytocin. We aim to investigate 
the pathways involved in this regulation and to determine whether chemokines 
synthesized are biologically active by using a chemotaxis assay.
Methods: Primary human uterine myocytes were isolated from myometrial 
tissue obtained from LSCS. Human uterine smooth muscle cells were pre-
incubated with or without IL-1β (10ng/mL), TNF-α (1ng/mL) or oxytocin 
(100nM) for up to 24h, or 16% stretched for 6h. The supernatant was collected 
and chemokines measured by ELISA and chemotaxis assays. Cells were 
exposed to SB203580 (p38 inhibitor, 10µM), U0126 (ERK inhibitor, 10µM), 
SP600125 (JNK inhibitor, 20µM) and TPCA-1 (IKK-2 inhibitor, 10µM) for 1h 
and stretched or incubation with cytokines. MRNA was extracted and converted 
to cDNA for measurement by qPCR.
Results: The protein levels of CCL2, CCL5, CCL20, CXCL1, CXCL5 and 
CXCL8 were increased by IL-1β and stretch and, decreased by oxytocin, 
which agreed with the mRNA results. In chemotaxis assay, CCR2 and CXCR2 
transfected L1.2 cells, showed a dose-dependent migration of cell culture 
supernatant from IL-1β stimulated myocytes. CCL2, CCL20, CXCL1 and 
CXCL8 were signifi cantly upregulated by stretch (P<0.05) and inhibited 
by ERK and IKK-2 inhibitor. The increased in CCL5 was inhibited by JNK 
inhibitor and IKK-2 inhibitor. The stretch stimulated increase in CXCL5 was 
inhibited only by IKK-2 inhibitor. P38 inhibitor blocked the effect of IL-1β 
on CCL5 at 6h and IKK-2 inhibitor blocked the effect of IL-1β at 6 and 24h 
and the effect of TNF-α at 1 and 6h.

Conclusions: These data further confi rmed that stretch and cytokines regulate 
the expression of myometrial chemokines. These chemokines were shown to 
be bio-active and may be responsible for the increased number of leukocytes 
infi ltrated into the myometrium during labour. Cytokines and stretch upregulate 
chemokines expression via MAPK and NFκB pathways.

S-065
Expression and Regulation of Prostaglandin-Endoperoxide Synthase 2 
in Explant Cultures of Term Myometrium. Matrika D Johnson, Huiqing 
Tan, Lijuan Yi, Sam Mesiano. Reproductive Biology, Case Western Reserve 
University, Cleveland, OH, USA.
Prostaglandins (PGs) produced within the gestational tissues play pivotal roles 
in the initiation and process of human parturition. PG production is controlled 
primarily by PG-endoperoxide synthase 2 (PTGS2), that rate-limiting enzyme 
that converts PGG to PGH, the principal substrate for the production of 
biologically active PGs. PTGS2 is expressed by myometrial cells suggesting 
that PGs are produced by myometrial cells and act in an autocrine/paracrine 
manner within the myometrium. In this study we examined the expression, 
regulation and function of PTGS2 in explant cultures of myometrium obtained 
from term cesarean section deliveries. Myometrium from the lower uterine 
segment was obtained with patient consent at the time of elective (not in 
labor) term cesarean section, dissected into strips (2mm x 2mm x 5mm) and 
incubated in fetal bovine serum- and phenol-red-free DMEM media at 37C. 
Some cultures were exposed to ibuprofen (IBU 200 nM), progesterone (100 
nM) and E-coli lipopolysaccharide (LPS 1 ug/mL) for 2 - 24h. Total RNA was 
then extracted and used to assess the abundance (relative to a-actin mRNA) 
of transcripts encoding PTGS2 by quantitative RT-PCR. In some experiments 
myometrial strips were mounted in an organ bath in the presence and absence 
of IBU and spontaneous contractility was monitored. Compared with freshly 
procured tissue, abundance of mRNA encoding PTGS2 in myometrial explants 
increased signifi cantly (P < 0.05) over the 24h time period. Exposure of explants 
to progesterone inhibited the increase in PTGS2 expression. Interestingly, 
IBU also decreased PTGS2 expression, and also decreased spontaneous 
contractility suggesting that locally produced PGs augments myometrial cell 
PTGS2 expression and contractility in a positive feedback interaction. LPS 
increased PTGS2 expression consistent with other studies showing that PTGS2 
expression in myometrial cells increases in response to pro-infl ammatory 
stimuli. Taken together, these data suggest that PTGS2 expression by human 
pregnancy myometrium is repressed by progesterone and stimulated by pro-
infl ammatory stimuli such as LPS. We propose that in human parturition PG 
production by myometrial cells is affected by a positive feedback interaction 
between locally produced PGs (especially PGF2a) and myometrial cells PTGS2 
expression and that this cycle can be initiated by pro-infl ammatory stimuli and 
is repressed by progesterone.

S-066
Combinatorial Domain Hunting (CDH); a Novel Technique Identifi es the 
Nature of the Interaction between NF-kB and C/EBP. Shirin Khanjani,1 
Stefanie Reich,3 Trevor Perrior,3 Renos Savva,2 Mark R Johnson,1 Phillip R 
Bennett.1 1IRDB, Imperial College, United Kingdom; 2Crystallography School, 
Birkbeck College, United Kingdom; 3Domainex Ltd, United Kingdom.
Interactions between NF-kB and C/EBP play an important role in labour, 
regulating myometrial expression of Oxytocin Receptor (OTR) and 
Interleukin-8 (IL-8). We have shown that this interaction is synergistic in 
regulating OTR promoter but has a negative regulatory role for IL-8. Functional 
cooperation usually involves physical protein interactions. Combinatorial 
Domain Hunting (CDH) is a novel technique developed by Domainex to 
identify regions of proteins that are stable, soluble and functional. We used 
CDH and further developed its newer branch CDH² to identify the domains 
involved in the interaction of NF-kB and C/EBP.
CDH requires a plasmid library of target gene DNA fragments: DNA is 
amplifi ed by PCR containing deoxyuridine. In this way uracil is randomly 
incorporated into the DNA. A cocktail of enzymes is used to create DNA 
double-strand breaks at the uracil sites. Fragmented DNA is size-selected, 
and captured by a mixture of vectors which allow expression of all potential 
open-reading frames. The protein library is screened for soluble, correctly-
folded protein domains, and their sequence is identifi ed. In CDH² a tagged 
fragment library from one protein is co-expressed with - and thereby screened 
against - a differently tagged version of the protein partner (and vice versa). 
To identity “hit” complexes, one ‘tag’ is used to capture the protein complex 
and the other to detect.
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We made tagged full-length NF-κBp65 and C/EBPβ constructs and fragment 
libraries. We performed two screens: 1) NF-κBp65 fragment library against 
full-length C/EBPβ and 2) C/EBPβ fragment library against full-length NF-
κBp65. Data from CDH² suggest that one region of NF-κBp65 interacts with 
C/EBPβ. This region lies between the two Rel homology region subdomains. 
It also suggests two main C/EBPβ domains capable of binding to NF-κBp65; 
one predicted by bioinformatics to have an activating function and another in 
the inhibitory regulatory domains.
We have identifi ed previously unknown soluble regions of C/EBPβ, invaluable 
for further study of the structure of this protein. The identifi cation of different 
truncates of C/EBPβ that interact with NF-κBp65 supports the notion that there 
are different interacting interfaces between the two proteins forming complexes 
with different regulatory roles.

S-067
Methylation of CpG Islands in the Promoters of Proinfl ammatory and 
Steroid Receptor Genes in the Human Amnion, Decidua and Placenta. 
Carolyn M Mitchell,1,2 Shane D Sykes,1,3 Kirsty G Pringle,1,3 Eugenie R 
Lumbers,1,3 Jonathan J Hirst,1,3 Andrew J Bisits,1 Tamas Zakar.1,2,4 1Mothers and 
Babies Research Centre, Hunter Medical Research Institute, Newcastle, NSW, 
Australia; 2School of Medicine and Public Health, University of Newcastle, 
NSW, Australia; 3School of Biomedical Sciences, University of Newcastle, 
NSW, Australia; 4Obstetrics and Gynecology, John Hunter Hospital, Newcastle, 
NSW, Australia.
Methylation of CpG islands is associated with transcriptional repression. 
This epigenetic modifi cation may infl uence gene expression in the gestational 
tissues; therefore we determined the CpG island methylation density of 
selected proinfl ammatory and steroid receptor genes in the amnion, placenta 
and decidua. Tissues were collected at early pregnancy (11-18wks), at term 
and after term labour (n=4-8, each) and analysed using a customised Methyl-
Profi ler assay (SABiosciences), which quantifi ed the percentage of highly 
methylated, unmethylated and intermediately methylated CpG islands. In 
amnion and decidua the CpG islands of all examined genes (prostaglandin 
synthase-2, bone morphogenetic protein-2, pre-B-cell colony stimulating factor, 
chemokine-CXC-motif ligand-2, glucocorticoid receptor, progesterone receptor 
and estrogen receptor-α) were either highly methylated or unmethylated. 
The proportion of highly methylated CpG islands was signifi cantly different 
between genes and varied widely between tissue samples for all genes (<1% to 
>50%). There was no difference between patient group medians for any gene, 
but variances increased signifi cantly with advancing gestation in the amnion 
(Kruskal-Wallis ANOVA and Robust equality of variance test). Intermediate 
methylation was present in early but not term placenta in pre-B-cell colony 
stimulating factor, progesterone receptor and estrogen receptor-α genes. The 
results suggest that CpG island methylation density is gene specifi c and varies 
between individuals. It appears to increase in the amnion and decrease in the 
placenta in subgroups of women as gestation advances. The regulation of 
gene activity via this epigenetic signal may be substantial in these individuals; 
however, additional transcriptional and epigenetic mechanisms may control 
the overall expression of proinfl ammatory and steroid receptor genes during 
pregnancy and labour.

S-068
Distinct Responses from Upper and Lower Segment Myometrial 
Smooth Muscle Cells. Andrea A Mosher,1 Stephen Wood,2 Donna M 
Slater.1,2 1Physiology & Pharmacology, University of Calgary; 2Obstetrics & 
Gynaecology, University of Calgary.
Introduction: It has been previously demonstrated that prostaglandin E2 
can repress infl ammatory chemokine output from cultured primary human 
myometrial smooth muscle (HMSM) cells isolated from the lower segment of 
the uterus. Further, using selective agonists for the PGE2 receptor (EP) subtypes, 
this effect has been demonstrated to occur via EP2 and EP4, but not EP1 or EP3. 
As it has been suggested that there may be functional differences between 
different regions of the pregnant uterus, we next wanted to investigate whether 
PGE2 would elicit the same effect in upper segment HMSM cells. We intend 
to test the hypothesis that HMSM cells isolated from two distinct uterine sites 
(upper versus lower segment) are capable of producing unique responses.
Methods: Paired upper and lower segment myometrial biopsies were obtained 
from Caesarean section procedures at term, prior to labour onset (n=3) and 
utilized to isolate HMSM cells. Cells were treated with prostaglandin receptor 
agonists (10µM - 300pM) in the presence and absence of IL-1β (1ng/ml). IL-8 
was used as an output measure and was determined by ELISA.

Results: Treatment of HMSM cells with IL-1β resulted in a signifi cant increase 
in IL-8 output compared to non-stimulated controls in both lower and upper 
segment. PGE2 signifi cantly repressed IL-1β-induced IL-8 output from lower 
segment HMSM cells in a dose-dependent manner (Student’s t-test, p*<0.05 
at 30nM); however, this PGE2-mediated repression was not observed in upper 
segment HMSM cells (Student’s t-test, not signifi cant at 30nM). Furthermore, 
selective EP2 and EP4 agonists repressed IL-1β-induced IL-8 output in lower 
segment HMSM cells but failed to do so in upper segment HMSM cells. In 
addition, a prostacyclin receptor agonist elicited repression of IL-8 in lower 
segment but not upper segment HMSM cells.
Conclusions: There are ongoing concerns about the lifespan of primary cells 
in culture and whether they are capable of remembering their origin. However, 
we demonstrate that within the uterus, smooth muscle cells isolated from 
different locations can produce distinctive responses and appear to retain their 
memory. We intend to further characterize these cells in order to use them as a 
model to study different regions of the uterus and improve our understanding 
of prostaglandin signalling within the myometrium.

S-069
Changes to the Balance of Prostaglandin Synthesis and Metabolism 
with Intrauterine Growth Restriction Contributes to Preterm Labour 
in the Guinea Pig. Hannah K Palliser,1,2 Toni N Welsh,1,3 Tamas Zakar,1,3 
Ian M Symonds,1,3 Jonathan J Hirst.1,2 1Mothers & Babies Research Centre, 
Hunter Medical Research Institute, Newcastle, NSW, Australia; 2School of 
Biomedical Sciences, University of Newcastle, Callaghan, NSW, Australia; 
3School of Medicine and Public Health, University of Newcastle, Callaghan, 
NSW, Australia.
Background: Intrauterine growth restriction (IUGR) is a risk factor of 
spontaneous preterm labour; however, the mechanisms of the relationship 
remain unknown. Prostaglandins are key stimulants of labour and their 
availability is regulated by the synthetic enzyme Prostaglandin H Synthase 
(PGHS) and the metabolising enzyme 15-hydroxyprostaglandin dehydrogenase 
(PGDH). We have developed a model of IUGR in the guinea pig that results 
in a signifi cantly shorter gestation. We hypothesised that IUGR increases the 
susceptibility to preterm labor due to increased prostaglandin availability 
caused by the changing balance of prostaglandin synthetic and metabolising 
enzymes in intrauterine tissues.
Objective: To determine if there is a preterm upregulation of intrauterine PGHS 
and downregulation of PGDH expression in IUGR pregnancies.
Methods: Guinea pigs underwent surgery to induce IUGR at midgestation 
(35days). Myometrium, amnion, chorion and placentas were collected from 
sham operated and IUGR pregnancies throughout late gestation (>62days) 
and at labour. IUGR was classifi ed as brain to liver ratios >0.9. Myometrial, 
amnion and placental PGHS-1 and chorionic PGDH protein expression were 
quantifi ed by western blot. Data was analysed by two way ANOVA and post 
hoc analyses.
Results: IUGR signifi cantly upregulated myometrial PGHS-1 expression 
compared to controls over late gestation (P<0.05) but did not affect the levels 
reached during labour. Placental and amnion PGHS-1 expression signifi cantly 
increased over late gestation (P<0.001 and P<0.01 respectively) but were not 
affected by IUGR. Chorionic PGDH expression was markedly decreased 
over late gestation (P<0.002) in IUGR pregnancies compared to control. This 
difference persisted when data was further analysed by days prior to labour, 
with chorion from IUGR pregnancies having signifi cantly lower levels of 
PGDH in the lead up, but not during, labour (P<0.002).
Conclusion: These fi ndings suggest that a preterm upregulation of myometrial 
PGHS-1 and a marked suppression of PGDH in IUGR pregnancies leads to 
increased prostaglandin availability and contributes to a greater susceptibility 
to preterm birth.

S-070
Secretory Phospholipase A2 – Group IID: A Novel Phospholipase A2 
Contributing to the Regulation of Arachidonic Acid Output in Human 
Pregnancy. Kelly J Rainey,1 Andrea A Mosher,1 Stephen Wood,2 Donna M 
Slater.1 1Physiology & Pharmacology, University of Calgary, Calgary, AB, 
Canada; 2Obstetrics & Gynaecology, University of Calgary, Calgary, AB, 
Canada.
Background: Prostaglandins are strongly implicated in human pregnancy and 
parturition. The fi rst step of prostaglandin synthesis requires the release of 
arachidonic acid from membrane phospholipids by the action of phospholipase 
A2 (PLA2) enzymes. We have demonstrated that one particular PLA2 enzyme, 
the type IIA sPLA2, is up-regulated in association with labor in human 
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myometrium (Slater et al., 2004). However, this increase does not account for 
the overall increase in PLA2 activity observed during pregnancy and labor, 
implying the presence of more PLA2 enzymes within the uterus. We have 
recently identifi ed an additional novel PLA2 enzyme present in the human 
uterus, secretory PLA2 group IID (sPLA2-IID). The objective of this study was 
to examine the expression of sPLA2-IID enzyme in human gestational tissues 
in association with labor at term.
Methods: Fetal membranes (amnion and chorion), placenta, maternal decidua 
and myometrium from the lower uterine segment were collected from pregnant 
women undergoing Caesarean section. Conventional and real-time PCR and 
Western blotting were utilized to detect sPLA2-IID gene and protein expression. 
Immunohistochemistry was employed to localize sPLA2-IID within tissues.
Results: sPLA2-IID mRNA and protein were present in all gestational tissues 
studied. Moreover, sPLA2-IID protein expression appears to be lower prior 
to labor onset in the fetal amnion, whereas within maternal tissues (decidua 
and myometrium) protein expression is greater prior to the onset of labor. 
Immunohistochemistry demonstrates sPLA2-IID protein localization within 
myometrial smooth muscle cells, decidual cells and amnion epithelial cells. 
Furthermore, specifi c localization of sPLA2-IID was observed in blood vessel 
endothelium in both laboring and non-laboring patients.
Conclusion: Our results show that sPLA2-IID is present in term laboring and 
non-laboring fetal and maternal tissues. Although a functional role for sPLA2-
IID within the human uterus has yet to be defi ned, the presence of further PLA2 
isozymes within the pregnant uterus implies specifi c avenues for gene and 
protein expression and/or regulation for investigation as therapeutic targets.

S-071
Prostaglandin Receptors in the Human Cervix at Term and Postterm 
Pregnancy – Genetic Expression and Localization. N Roos,1,2,3 BS 
Chellakkan,2 O Stephansson,1,3 Y Vladic-Stjernholm,1 B Maseroni,2 G Ekman-
Ordeberg,1 L Sahlin.2 1Department of Women’s and Children’s Health, Division 
of Obstetric and Gynaecology, Karolinska Institutet, Stockholm, Sweden; 
2Department of Women’s and Children’s Health, Division for Reproductive 
Endocrinology, Karolinska Institutet, Stockholm, Sweden; 3Department of 
Medicine, Solna, Clinical Epidemiology Unit, Karolinska Institutet, Stockholm, 
Sweden.
Objective: Our aim was to study the expression and localization the of 
prostaglandin E receptors in human cervix in term and postterm pregnant 
women, and possible changes due to prostaglandin priming.
Background: The etiology of postterm pregnancy is poorly understood. There 
is a group of postterm women where labor induction and cervical ripening 
with prostaglandin E (PGE) analogues fails, resulting in cesarean delivery. 
Prostaglandins are important proinfl ammatory mediators and play a key role 
in cervical ripening and onset of labor. The effects of prostaglandins in the 
cervix are mainly related to the infl ammatory process leading to cervical 
ripening but the mechanisms by which prostaglandins act remain unknown 
and available studies are few.
Methods: 12 responders (R) with successful labor inductions with a PGE2 
analog postterm, 10 non-responders (NR) with failed labor induction postterm 
and 18 controls (C) with spontaneous deliveries at term, were included in 
the study. Cervical biopsies after delivery were taken and analyzed for the 
prostaglandin receptors EP1, EP2, EP3 and EP4 with real-time (RT) PCR and 
immunohistochemistry (IHC).
Results: Immunoreactivity of EP1, EP2 and EP3 showed no signifi cant 
differences between groups in stroma, squamous epithelium (SQ), glandular 
epithelium (GE), smooth muscle cells (SMC) or endothelium. There was a 
tendency of increased EP3 in GE in the R group. The EP4 protein in stroma 
was increased in NR as compared to R and C. EP4 protein was scarcely present 
in SMC. EP3 mRNA was higher in the NR group as compared to C, whereas 
EP4 mRNA was lower in NR as compared to C and R. The expression of EP2 
was very low in all three groups whereas EP1 mRNA was undetectable.
Conclusion: The high mRNA level for EP3 and low level for EP4 in NR as 
compared to C and R could suggest these receptors to be crucial for normal 
cervical ripening. However, the protein expression as assessed by IHC showed 
increased EP4 staining in the stroma in NR compared to C and R, indicating 
that the protein could have negative feedback on the mRNA expression.

S-072
The Effect of 17-Hydroxyprogesterone Caproate for the Prevention of 
Recurrent Preterm Birth on Cervicovaginal IL-6 Concentrations. Frank 
P Schubert,1 John G Gianopoulos,2 Debra A Hoppensteadt.3 1Obstetrics and 
Gynecology, Indiana University School of Medicine, Indianapolis, IN, USA; 
2Obstetrics and Gynecology, Loyola University Medical Center, Maywood, IL, 
USA; 3Pathology, Loyola University Medical Center, Maywood, IL, USA.
Objective: To determine how IL-6 concentration in the cervicovaginal secretions 
affects effi cacy of 17P therapy for the prevention of preterm birth.
Methods: A prospective case-control study was performed to evaluate how 
cervicovaginal IL-6 levels relate to effi cacy in patients receiving 17P. The 
study enrolled patients between 16 and 20 weeks GA with a prior spontaneous 
preterm delivery or preterm premature rupture of membranes with premature 
delivery who agreed to 17P therapy. Cervicovaginal secretions were obtained 
at 16-20 weeks (before the fi rst progesterone injection) and 4 weeks following 
the initial sampling. The concentration of IL-6 in the secretions was determined 
using ELISA. For analysis, the patients were divided into two groups: those 
who delivered before 36 weeks GA (non-responders) and those that delivered 
after 36 weeks GA (responders).
Results: There was no statistical differences in the maternal age, number of 
previous pregnancies, term births, preterm births, gestational age of initial 
sample, or gestational age at delivery in the prior qualifying pregnancy 
between the two groups. By defi nition, average gestational age at delivery was 
signifi cantly greater for the responders (p=0.0002). The IL-6 concentration 
from the pre-progesterone treatment sample was signifi cantly lower for the 
responders (p=0.0103). The post treatment IL-6 levels were not signifi cantly 
different (p=0.7488).
Results
 Responders: Mean (SD) Non-responders: 

Mean (SD) p
Age 28.3 years (4.13) 29.8 years (3.25) .5005
Gravidity 4.2 (2.6) 2.8 (1.2) .2843
Prior term deliveries 0.83 (1.2) 0.17 (.41) .2167
Prior preterm deliveries 1.5 (0.84) 1.3 (0.52) .6867
Gestational Age at delivery for 
qualifying PTB 28.7 weeks (5.2) 27.7 weeks (5.5) .7538
Pre-treatment IL-6 168.9 pg/mL (69.6) 36.3 pg/mL (47.4) .0103
Post-treatment IL-6 62.4 pg/mL (67.4) 85.25 pg/mL (79.2) .7488
Gestational Age at Delivery 33.5 weeks (1.26) 37.9 weeks (1.4) .0002
Conclusions: Our study data suggest that women with a prior history of preterm 
birth with low levels of IL-6 between 16-20 weeks benefi t more from 17P. 
Further research is needed to confi rm this association.

S-073
Vitamin D, Fish Consumption and Preterm Birth: Is There a Link. John 
M Thorp, Carlos A Camargo, Jr. for the Eunice Kennedy Shriver National 
Institute of Child Health and Human Development Maternal-Fetal Medicine 
Units Network, (NICHD), Bethesda, MD, USA.
OBJECTIVE:
To determine if vitamin D status is associated with preterm birth and whether 
fi sh consumption modifi es this association.
METHODS:
We performed a nested case-control study using data from a randomized 
trial of omega-3 fatty acid supplementation to prevent recurrent preterm 
birth. In 140 cases (preterm delivery < 35 weeks) and 140 term controls, we 
measured serum 25-hydroxyvitamin D (25[OH]D) concentrations by liquid 
chromatography-tandem mass spectrometry (LC-MS) among samples collected 
at the baseline randomization visit (16-22 weeks gestation). Logistic regression 
models controlled for study center, maternal age, race/ethnicity, number of 
prior preterm deliveries, smoking status, body mass index, and treatment group 
(active vs placebo). Fish consumption and treatment group were assessed for 
potential interaction with 25(OH) D concentration. P<0.05 was considered 
statistically signifi cant.
RESULTS:
The median mid-gestation serum 25(OH)D level was 67 (nmol/L). The adjusted 
odds of PTB per unit increase in serum 25(OH)D was 0.4% (CI: -0.6%, 1.4%)
(see Table for quartile analysis). Likewise, there was no signifi cant interaction 
with omega-3 supplementation or fi sh consumption.
CONCLUSION:
In women with prior preterm birth, vitamin D status at mid-pregnancy was not 
associated with recurrent preterm birth.
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Quartiles of serum 25(OH)D concentration, frequency of recurrent pre-term birth and 
unadjusted and adjusted odds ratios.
 Quartile 1 Quartile 2 Quartile 3 Quartile 4
Range of 
25(OH)D levels 
(nmol/L)

(10, 46) (47, 66) (67, 96) (97, 167)

Preterm birth 36 (54.5%) 34 (50.7%) 37 (48.7%) 33 (46.5%)
Unadjusted odds 
ratio (95% CI) 1.00 (referent) 0.87 (0.44, 1.74) 0.80 (0.38, 1.69) 0.73 (0.31, 1.69)
Adjusted odds 
ratio (95% CI) 1.00 (referent) 0.90 (0.43, 1.90) 1.01 (0.45, 2.26) 0.99 (0.40, 2.48)

S-074
Advanced Lipid Measures and Preterm Birth. John M Thorp. For the Eunice 
Kennedy Shriver National Institute of Child Health and Human Development 
Maternal-Fetal Medicine Units Network, Bethesda, MD.
OBJECTIVE:
Lipoproteins are associated with atherogenic and infl ammatory processes, and 
these process may be related to pregnancy outcomes. We therefore examined 
if variations in lipoprotein particle size and concentration are associated with 
preterm birth (PTB).
METHODS:
This is a case-control ancillary study to a randomized trial of omega-3 fatty 
acid supplementation to prevent recurrent PTB. We used nuclear magnetic 
resonance spectroscopy to characterize 24 lipid molecules from plasma 
collected at the baseline randomization visit (16-22 weeks gestation) in 135 
cases (preterm delivery (PTD) < 35 weeks) and 138 term controls. Logistic 
regression models controlled for study center, race/ethnicity, maternal age, 
number of prior PTD, smoking and treatment group, as well as total HDL and 
LDL concentrations when examining LDL- and HDL-related lipoproteins, 
respectively. No adjustments were made for multiple comparisons and P<0.05 
was considered signifi cant.
RESULTS:
Decreased odds of PTB were observed in the 1st quartile of VLDL size and in 
the 3rd quartile of large HDL particle concentration. Increased odds of PTB 
were observed in the 2nd quartiles of small, dense HDL particle concentration 
and LDL concentration, and in the 3rd quartile of small VLDL particle 
concentration (table). No statistically signifi cant fi nding was observed for the 
other 19 lipid molecules.
CONCLUSION:
In women with prior PTB, variations in mid-pregnancy HDL (critical in 
lipid cellular export), VLDL and LDL (critical in lipid cellular import) were 
associated with recurrent PTB. These fi ndings suggest a possible etiology for 
PTB that may be amenable by pharmacologic and/or lifestyle interventions.
Adjusted ORs (95% CIs) for the signifi cant lipid molecules and recurrent PTB.
 Quartile 1 Quartile 2 Quartile 3 Quartile 4 

(referent)
VLDL size {nm} 0.35 (0.16, 0.80) 0.86 (0.41, 1.80) 0.81 (0.38, 1.70 1.0
Small dense 
HDL particle 
concentration 
{umol/L}

0.90 (0.42, 1.93) 2.50 (1.20, 5.25) 0.93 (0.45, 1.91) 1.0

LDL concentration, 
direct {mg/dL} 1.75 (0.82, 3.75) 2.80 (1.28, 6.16) 1.89 (0.90, 3.95) 1.0
Small VLDL 
particle 
concentration 
{nmol/L}

1.11 (0.52, 2.39) 1.32 (0.63, 2.76) 2.23 (1.05, 4.73) 1.0

Large HDL particle 
concentration 
{umol/L}

0.80 (0.35, 1.81) 0.50 (0.24, 1.04) 0.47 (0.22, 0.99) 1.0

S-075
Vitamin D Exerts Robust Anti-Inflammatory Effect on Human 
Myometrium: A Possible Role of Hypovitaminosis D in Preterm Labor. 
Chandrasekhar Thota, Prashant Mishra, Ayman Al-Hendy. Obstetrics and 
Gynecology, Meharry Medical College, Nashville, TN, USA.
Introduction: Vitamin D has been reported to play an important role in 
innate immunity. African Americans (AA) have low serum levels of vitamin 
D and higher incidence of preterm birth (PTB) compared to other ethnicities. 
Available literature suggests that increased infl ammation play a central role 
in initiation of preterm labor. Additionally, AA were reported to have higher 
rate of infl ammation. Therefore, low serum levels of vitamin D in AA may 
cause untimely increase in infl ammatory proteins and lead to increase in 
risk of preterm labor and delivery. However, literature on the regulation of 
infl ammatory proteins and receptors by Vitamin D in the myometrium is lacking. 
Objective: To investigate the role of vitamin D in the regulation of various 

infl ammatory markers and related receptors in immortalized myometrial smooth 
muscle cells (UtSMC). Study Design: Immortalized UtSMC were cultured 
and treated in triplicates with 0 (control), 5, 100, 1000, and 5000nM of vitamin 
D3 for 12h and 24h followed by western analysis to assess phosphorylation 
of ERK and involvement of MAPK pathway in vitamin D signaling. Human 
cytokine and related receptors super array was performed using RNA obtained 
from cells treated with 200nM of vitamin D3 to detect the effect of vitamin 
D on expression of infl ammatory proteins and related receptor. Expression of 
infl ammatory cytokine MCP-1, and, Toll like receptor 4, and prostaglandin 
(FP) receptor was subsequently verifi ed using real time PCR (RT-PCR) and 
western analysis. We are verifying the other markers relevant to pregnancy 
and delivery. Results: Western analysis showed that vitamin D treatment of 
UtSMC decreased pERK expression. Human cytokine and receptor super array 
performed in RNA obtained from UtSMC treated with Vitamin D showed up 
regulation of infl ammatory markers IL6, CXCR4, CCR4 and receptors IL7R, 
IL23R and LIFR and down regulation of IL9, IL10, IL12B, IL13, CCL2, 
CCL13, CXCL10, CX3CL1, CSF2 and receptors IL1RN and IL2RA. RT-PCR 
analysis showed signifi cant decreases (p<0.05) in the expression of MCP-1, 
FPR and TLR4. Conclusion: These fi ndings suggest that vitamin D regulates 
infl ammatory proteins and related receptors in human myometrium. Results 
from this study also suggest that MAP kinase pathway is involved in vitamin 
D signaling. Further research is needed to elucidate the role of vitamin D in 
myometrial biology during term and preterm labor.

S-076
2-Methoxyestradiol 2ME2 Ameliorates Glucose Tolerance with the 
Increased beta Cell Mass in db/db Mice. Takashi Yorifuji,1 Toyoyoshi 
Uchida,2 Hiroko Abe,2 Motoyuki Tamaki,2 Yoshio Fujitani,2 Hirotaka Watada,2 
Satoru Takeda.1 1Obstetrics and Gynecology, Juntendo University School of 
Medicine, Tokyo, Japan; 2Metabolism & Endocrinology, Juntendo University 
School of Medicine, Tokyo, Japan.
Objective: Menopause is associated with increased risk of the onset of diabetes. 
Previous studies have shown that postmenopausal hormone replacement 
therapy has some favorable effects on glucose homeostasis. Estrogen 
may have protective effects on pancreatic β cells against several stresses. 
However, because estrogen has well known adverse effects on endometrium 
and mammary gland, the substitutive drugs for estrogen are essential in 
clincai setting. 2ME2 is one of the metabolites of estrogen and lacks estrogen 
receptor binding ability. Interestingly, 2ME2 behaves like estrogen biologically 
without major adverse effects on reproductive organ. We have shown the anti-
atherosclerosis effect of 2ME. In this study, we investigated the effects of 2ME2 
on glucose metabolism. Methods: In this study, we used db/db mice as model 
of diabetes with hypo-ovarianism. These mice were divided into 3 groups; high 
dose (1mg/week) 2ME2 treated group, 2ME2 (H); low dose (0.1mg/week) 2ME2 
treated group, 2ME2 (L); placebo treated group, 2ME (-). In each group, drugs 
were provided with implanted drug eluted pellets at the age of 5 weeks (wks). 
Then, we measured body weight, food intake,random glucose levels from the 
age of 6 wks. Intraperitoneal glucose insulin tolerant test (IPGTT) and insulin 
tolerant test (ITT) were performed at the age of 6 and 8 wks. At the age of 9 
wks, pancreas was provided for morphological analysis and β-cell functions. 
Results: Body weight tended to increase in 2ME2 (H) and 2ME2 (L), despite 
the modest reduction of food intake. Random glucose was improved in 2ME2 
(H) and glucose tolerance in IPGTT dramatically improved in 2ME2 treated 
group in dose dependent manner. Insulin levels of 2ME2 treated groups during 
IPGTT were higher than 2ME2 (-). On the other hand, insulin sensitivity judged 
by ITT was comparable among 3 groups. Glucose stimulated insulin secretions 
from isolated islets were comparable between 2ME2 treated islet and 2ME2 
(-) islet.β-cell mass in 2ME2 (H) and 2ME2 (L) was higher than control group.
Ki67 positive-cells were increased in 2ME2 (H) compared with 2ME2 (-) but 
cleaved caspased-3 were comparable. Conclusion: 2ME2 ameliorates glucose 
tolerance mainly by promoting the proliferation of β-cell mass.

S-077
Spine Density Changes in Gonadotropin-Releasing Hormone (GnRH) 
Neurons during the Rat Estrous Cycle. Phillip Garza,1 Beom Su Kim,1 
Glenna CL Bett,1,2 Armando Arroyo.1 1Department of Gynecology-Obstetrics, 
University at Buffalo, School of Medicine, Buffalo, NY, USA; 2Department 
of Physiology and Biophysics, University at Buffalo, School of Medicine, 
Buffalo, NY, USA.
Gonadotropin-releasing hormone (GnRH) neurons in the hypothalamus play a 
critical role in controlling ovulation. Spines are important anatomical structures 
of GnRH neuron soma and dendrites. Here we determine whether spine density 
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in medial preoptic area (MPOA) GnRH neurons changes across the rat estrous 
cycle and the effect of estrogen on spines in MPOA GnRH neurons. We 
measured spine density (# spines/50µm) in MPOA GnRH neuron soma and 
dendrites during diestrus, proestrus AM, proestrus PM, and estrus in cycling 
rats (n=5 rats/stage; 5 neurons/rat) using immunohistochemistry and confocal 
microscopy. We also measured spine density in MPOA GnRH neuron soma and 
dendrites in OVX rats treated with 17-β estradiol benzonate (n=5 rats/group; 
5 neurons/rat) and oil. We found that spine density signifi cantly increased in 
both GnRH neuron soma and dendrites during proestrus PM. Spine density 
in both MPOA GnRH neuron soma and dendrites was signifi cantly higher 
in estrogen compared to oil treated OVX rats. We also determine whether 
the shape of MPOA GnRH neurons changes across the rat estrous cycle. We 
found that 63.5% are unipolar and 31.8% are bipolar. This proportion did not 
change across the rat estrous cycle. In conclusion we found that spine density 
in MPOA GnRH neurons increases during the evening of proestrus during the 
rat estrous cycle and that estrogen stimulates spine formation in MPOA GnRH 
neurons. This suggests that spines in GnRH neurons regulate the GnRH surge 
that occurs during the evening of proestrus in the rat.

S-078
Do Women with Polycystic Ovary Syndrome Have Increased Central 
Aromatase Activity. Jennifer F Kawwass, Tammy L Loucks, Sarah L Berga. 
Gynecology and Obstetrics, Emory University, Atlanta, GA.
Polycystic ovary syndrome (PCOS) is characterized by androgen excess, 
insulin resistance, and chronic anovulation due to gonadotropin dysregulation 
as evidenced by relatively reduced circulating FSH and increased LH:FSH. 
Increased GnRH drive, refl ected as increased LH pulse frequency, has been 
attributed to altered central neuroregulation, including enhanced GABAergic 
tone, insulin resistance, altered sex steroid milieu, enhanced aromatase activity 
that converts excess androgen to excess estrogen to thereby suppress FSH, 
or an interaction among these variables. If central aromatase activity were 
increased in PCOS, one would expect elevated estradiol (E2):testosterone (T) 
in cerebrospinal fl uid (CSF). To explore the hypothesis that central aromatase 
action is increased in PCOS, we measured CSF E2 and T in 15 ovulatory 
eumenorrheic women (EW) and 12 women with PCOS. CSF E2 and T levels 
were measured by enzyme immunoassay. CSF was obtained by lumbar puncture 
after frequent blood sampling x 24 h. EW and PCOS were comparable in age 
and BMI, but %body fat was increased in PCOS. LH pulse frequency, LH:FSH, 
and serum T, androstenedione, and E2 levels were higher in PCOS. CSF E2 was 
30% higher (p<0.01) and CSF T was 52% higher in PCOS (p=0.1). Because 
of wide variation in CSF T, CSF E2:T in PCOS (0.22) vs EW (0.31) did not 
differ statistically (p=0.3). Conclusion: The trend to lower CSF E2:T in PCOS 
allows us to reject the hypothesis that central aromatase activity is increased 
in PCOS and suggests the possibility of reduced central aromatase activity. 
Further, the steroid milieu of CSF differs remarkably between PCOS and 
EW. Tonically elevated T and E2 may alter central neurotransmission, GnRH 
drive, and pituitary secretion of gonadotropins and contribute to gonadotropin 
dysregulation characteristic of PCOS.
Table 1: Serum and cerebrospinal fl uid (CSF) levels of estradiol (E2) and 
testosterone (T)
Analyte Mean± SEM EW PCOS T-test p
Serum E2 pmol/L 91.0 ± 7.0 159.6 ± 16.7 < 0.01
CSF E2 pmol/L 20.6 ± 1.7 26.9 ± 1.4 < 0.01
Serum T pmol/L 535.7 ± 61.7 1190.9 ± 161.6 < 0.01
CSF T pmol/L 120.7 ± 23.0 183.3 ± 32.2 0.1
Serum E2:T 0.19 ± 0.02 0.17 ± 0.28 0.5
CSF E2:T 0.31 ± 0.07 0.22 ± 0.04 0.3

S-079
Adiponectin Expression in Pituitary Gonadotropes. Jonathan Kim, 
Constance Grafer, Lisa Halvorson. Department of Obstetrics and Gynecology, 
UT Southwestern Medical Center, Dallas, TX, USA.
Objective: Over the past decade, it has become clear that adipocytes are 
endocrine cells which secrete a variety of adipokines, including adiponectin, 
which regulate metabolic function and may provide a link between obesity 
and abnormal reproductive physiology. Preliminary reports now suggest that 
in addition to adipocytes, adiponectin and its receptors (adipoR1 and adipoR2) 
may be expressed in pituitary gonadotropes where they play a role in decreasing 
luteinizing hormone (LH) secretion. Despite increasing insight into adiponectin 
function, its hormonal regulation and effects on gonadotropin expression at 
a molecular level have not yet been defi ned. We, therefore, aimed to identify 
factors which alter adiponectin expression as well as characterize adiponectin 
effects on gonadotropin gene expression.

Materials and Methods: LβT2 gonadotrope cells were treated with 100 nM 
GnRH followed by measurement of adiponectin, adipoR1, and adipoR2 mRNA 
levels using quantitative RT-PCR. In a second set of experiments, LβT2 cells 
were treated with adiponectin (1nM, 10nM, or 100nM) and assayed for α-, 
LHβ-, or FSHβ-subunit transcripts. Cells were harvested at 6 or 24 hours 
following treatment.
Results: LβT2 gonadotrope cells were found to express adiponectin, adipoR1 
and adipoR2 transcripts. Treatment of the LβT2 gonadotrope cells with GnRH 
signifi cantly blunted adiponectin expression after 6 hrs or 24 hrs of treatment 
(44% decrease over 6 hrs, p< 0.05 and 51% decrease over 24 hrs, p <0.001). 
Expression levels of adipoR1 and adipoR2 did not change signifi cantly with 
GnRH treatment over any of the time points tested. Adiponectin treatment 
reduced FSHβ-subunit expression by approximately 50% and 70% at 6 hrs and 
24 hrs, respectively, with a trend towards a decrease in α- and LHβ-subunit 
levels at 24 hrs.
Conclusions: These data suggest that GnRH may regulate pituitary adiponectin 
expression which, in turn, regulates expression of the gonadotropin subunits. As 
such, these results suggest an autocrine role for adiponectin in the regulation 
of gonadotrope function and provide an additional link between obesity-
related factors and reproduction. Future directions include identifi cation 
of the secondary messenger system by which GnRH exerts its effect on 
adiponectin expression as well as further characterizing the role of adiponectin 
on gonadotropin production.

S-080
Effects of Corticosteroid Treatment in Early Pregnancy on Organ Growth 
and HPA Responsiveness at Seven Months Postnatal Age in Sheep. S Li,1,2 
I Nitsos,1 GR Polglase,1,4 TJM Moss,1,2,4 JP Newnham,1,2 JRG Challis.3,5 1School 
of Women’s and Infants’ Health, The University of Western Australia, WA, 
Australia; 2Women and Infants Research Foundation, WA, Australia; 3Dept. of 
Physiology and Obstetrics and Gynecology, The University of Toronto, Canada; 
4The Ritchie Centre, Monash Institute of Medical Research & Dept. of Obstet 
& Gynaecol, Monash University, VIC, Australia; 5Michael Smith Foundation 
for Health Research, Vancouver, Canada.
Objective: Previously we have shown that intramuscular dexamethasone 
injections given to pregnant sheep in early gestation signifi cantly altered 
hippocampal, hypothalamic, pituitary and adrenal gene expression at seven 
months postnatal age. The aim of this study was to extend these observations 
to include organ growth and HPA responsiveness. Method: Pregnant ewes 
carrying singleton fetuses were randomized to control (2ml saline/ewe) or 
dexamethasone (dex) treatment (0.14mg/kg ewe weight) consisting of four 
intramuscular injections at 12-hourly intervals over 48 hours on days 40-41 
(term 150 days). Blood and tissue samples were collected from the offspring 
at seven months postnatal age. Results: Gestational age at delivery was greater 
for the dex treated females compared with control females (p<0.05). At seven 
months postnatal age, the cerebellum weight of dex treated males were lower 
than control males (p=0.04). The pituitary weight of dex treated females was 
lower than other groups (p<0.04). The adrenal weight of dex treated females was 
lower than control females (p=0.03). Liver weight of dex treated females was 
lower than control females (p=0.01). In response to CRH/AVP challenge, ACTH 
(5-180 min) and cortisol (20-90 min) levels in dex treated females was lower 
than control females and dex treated males (p<0.05). Conclusions: Exposure 
to glucocorticoids in early gestation produces enduring effects on organ size 
and HPA responsiveness that persists seven months after birth in lambs.

S-081
The Effect of Estradiol Treatment on Reproductive Parameters in ob/
ob Mice. Janelle Luk, Joshua Johnson, Ester Defeuanta, Tamas Horvath. 
Department of Obstetrics, Gynecology and Reproductive Sciences, Yale 
University School of Medicine, New Haven, CT, USA.
Background: Leptin and estradiol are both associated with the control of energy 
homeostasis and reproduction at both the hypothalamic and ovarian level. We 
hypothesized that the severe effects of leptin defi ciency on reproduction (e.g., 
aberrant hypothalamic and ovarian function that result in female sterility) would 
be alleviated in part by estradiol supplementation.
Objective: To determine the effect of estradiol on kisspeptin neurons and ovarian 
function in the absence of leptin in vivo.
Materials and Methods: Female ob/ob (leptin-defi cient) or wild-type mice 
received crystalline estradiol fi lled Silastic capsules or empty capsules for 
6 weeks and weight was monitored. Kisspeptin expression was evaluated 
in the pre-optic area and rostral periventricular area of the third ventricle 
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via immunofl uorescence staining. Ovary weight, follicle number, general 
ovarian histological parameters, and cellular hypercytolipidemia were also 
determined.
Results: Kisspeptin fi ber density was reduced in both control ob/ob mice and 
estradiol-treated ob/ob mice compared to wild-type mice.

However, estradiol-treated ob/ob mice gained signifi cantly less weight, and 
had higher ovary weights with histological evidence of stromal hyperplasia 
relative to control ob/ob mice. Hypercytolipidemia, previously shown to 
be present in different ovarian cell types in ob/ob mice, was not altered by 
estradiol treatment.
Conclusion: As expected, estradiol reduced weight gain in ob/ob mutants. 
Estradiol did not affect brain kisspeptin expression in ob/ob mice. While ovary 
weights were higher in estradiol-treated animals, normal ovarian histology 
was not restored. Instead, stromal hyperplasia was found along with unaltered 
hypercytolipidemic appearance of cells within the ovary.

S-082
Patients with Functional Hypothalamic Amenorrhea Are Characterized by 
Increased Serum Corticotropin-Relasing Hormone (CRH) Levels. Blazej 
Meczekalski, Agnieszka Podfi gurna-Stopa. Department of Gynecological 
Endocrinology, Poznan University of Medical Sciences, Poznan, Poland.
Functional hypothalamic amenorrhea (FHA) is defi ned as nonorganic and 
reversible disorder, in which GnRH pulsatile secretion impairment plays 
a key role. There are main three types of FHA: stress-related amenorrhea, 
weight loss-related amenorrhea and exercise-related amenorrhea. Numerous 
neuropeptides, neurotransmitters and neurosteroids play an important role in 
physiological regulation of GnRH pulsatile secretion.
Particular attention is paid to such substances as corticotropin-releasing hormone 
(CRH), allopregnanolone, neuropeptide Y (NPY), leptin, and beta-endorphin 
(beta-EP).CRH is a peptide which consists of 41 amino acids, identifi ed in 
1981.CRH plays an important role in regulation of reproduction by modulating 

hypothalamus-pituitary-adrenal glands axis as well as hypothalamus-pituitary-
ovary axis. CRH inhibits pulsatile GnRH secretion.
The aim of study was to compare serum CRH levels in patients with FHA 
and healthy subjects.
41 young women with diagnosed FHA were enrolled to the study. Criteria for 
FHA diagnosis were as follows:
- at least 3 months history of amenorrhea not due to pregnancy
- at least one documented less than 5 mIU/ml LH level
Control group was composed of 40 healthy, normally menstruating with normal 
BMI young women.
Medical history was conducted in patients with FHA and controls. Particular 
attention was paid to such aspects as duration of amenorrhea, weight loss in 
kilograms.
Serum CRH, follicle-stimulating hormone (FSH), luteinizing hormone (LH) 
estradiol (E2) levels were measured using ELISA methods.
Body mass index (BMI) was estimated in patients with FHA and controls.
FHA patients presented signifi cantly lower BMI than healthy women.
Patients with diagnosed FHA were characterized by increased serum CRH 
levels (3,82 +/- 2,44 ng/ml) in comparison to healthy subjects (2,51 +/- 1,27 
ng/ml).Serum FSH, LH and E2 levels in FHA patients were signifi cantly lower 
than in control group.
This study confirms possible etiopathological role of CRH in FHA 
background.

S-083
Maternal Undernutrition during the Periconceptional Period and Fetal 
Number Have a Differential Effect on TSH, GH and Prolactin mRNA 
Expression in the Anterior Pituitary of the Late Gestation Sheep Fetus. 
Song Zhang,1 Olivia Wyss,1,2 I Caroline McMillen,1 Janna L Morrison.1 1Sansom 
Institute for Health Research, University of South Australia, Adelaide, SA, 
Australia; 2Discipline of Physiology, University of Adelaide, Adelaide, SA, 
Australia.
The aim of the present study was to examine the effects of exposure of the 
oocyte and/or the embryo to maternal undernutrition during the periconceptional 
period on the developmental capacity of gonadotrophs, thyrotrophs, lactotrophs 
and somatotrophs in the anterior pituitary of the fetal sheep.
We have compared the effects of ‘periconceptional’ undernutrition (PCUN: 
maternal undernutrition imposed from at least 45 days before until 6 days 
after conception), and ‘early preimplantation’ undernutrition (PIUN: maternal 
undernutrition imposed for only 6 days after conception) on the expression 
of follicle stimulating hormone (FSH), luteinizing hormone (LH), thyroid-
stimulating hormone (TSH), prolactin (PRL) and growth hormone (GH) 
mRNA as assessed by quantitative real time RT-PCR in the fetal sheep anterior 
pituitary at 136-138 days gestation. Both singleton (Control n=6, PCUN n=8, 
PIUN n=3) and twin fetuses (Control n=9, PCUN n=6, PIUN n=9) were 
included in the study.
Pituitary TSH mRNA expression was signifi cantly higher (0.59±0.08, P<0.05) 
in the anterior pituitary of fetuses in the PCUN group compared with both the 
control (0.42±0.06) and the PIUN (0.41±0.05) groups. There was no effect 
of maternal undernturition during either the PCUN or PIUN periods on the 
expression of FSH, LH, PRL and GH mRNA in the anterior pituitary during 
late gestation. Pituitary GH mRNA expression was signifi cantly higher (P<0.05) 
in twins compared to singletons while PRL mRNA expression was lower 
(P<0.01) in twins compared to singletons. Pituitary FSH mRNA expression 
was signifi cantly higher in females compared to males (P<0.05) whereas LH 
mRNA expression was higher (P<0.01) in males compared to females.
The reciprocal pattern of pituitary GH and PRL mRNA expression in twins 
and singletons may indicate that the relatively lower placental substrate supply 
in twins results in changes in either differentiation or stimulation of the fetal 
somatotrophs and lactotrophs. In contrast the increase in fetal pituitary TSH 
mRNA expression in late gestation after exposure to maternal undernutrition in 
the periconceptional period may be a result of changes within the early embryo 
which result in a relative increase in the differentiation of thyrotrophs.

S-084
Resveratrol Treatment Mitigates the Deleterious Effects of Prenatal 
Hypoxia in the Fetus. Stephane L Bourque, Sandra T Davidge. Obstetrics 
and Gynecology, University of Alberta, Edmonton, AB, Canada.
Background: Hypoxia is among the most common fetal insults and is an 
important etiological factor in a number of pregnancy related complications. 
Thus, the identifi cation of suitable treatment and prevention strategies for the 
effects of fetal hypoxia could have a profound impact on immediate and long-
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term health of the offspring. Resveratrol (RV) is a phytoalexin produced by 
several plants which confers many benefi cial effects in cells and organisms, 
including lifespan extension as well as an increased capacity to cope with 
metabolic stressors such as hypoxia. In the present pilot study, we sought 
to determine whether maternal consumption of RV during pregnancy would 
mitigate the deleterious effects in the offspring caused by prenatal hypoxia.
Methods: Pregnant Sprague Dawley rats were fed either a control or RV 
supplemented diet (4 g/kg) from gestational day (GD) 7 until the end of 
pregnancy. Rats from both diet groups were exposed to 10% O2 in a hypoxic 
chamber from GD14 to GD21 or were maintained at 21% O2 throughout 
pregnancy. To examine the effects of RV in a more severe model of fetal 
hypoxia, a separate cohort of pregnant dams were exposed to 8.5% O2 
throughout the last week of gestation. All animals were killed at GD21 prior 
to the onset of labour.
Results and Discussion: Exposure to 10% O2 caused a reduction in body weight 
in the offspring (-22%) compared to controls, and RV partially reversed this 
growth restriction (-14 %). Exposure of control diet-fed dams to 8.5% O2 
resulted in 45% fetal resorptions, as well as severe reduction in body weight 
(-48%) in those surviving fetuses. In contrast, RV supplementation was 
associated with 6% fetal loss, and partially mitigated the growth restriction 
(-40 %). Importantly, RV had no impact on fetal outcomes in dams maintained 
at 21% O2 throughout pregnancy. In groups fed the RV-supplemented diet, 
signifi cant levels of RV were detected in maternal serum (control: 0.6 ng/mL; 
RV: 21.96 ng/mL) and fetal serum (control: 3.27 ng/mL; RV: 97.76 ng/mL), 
suggesting its benefi cial effects may be derived from actions within the maternal 
and/or fetal systems. In conclusion, our data suggest that maternal treatment 
with RV has the potential to improve neonatal outcomes in hypoxia-induced 
complications of pregnancy.

S-085
Ontogeny of TASK-1 and TASK-3 in the Medulla Oblongata of Ovine 
Fetuses and Neonates. Eileen I Chang, Charles E Wood. Dept. Physiology and 
Functional Genomics, University of Florida, Gainesville, FL, USA.
Introduction: Tandem pore domain weak inward rectifying potassium (TWIK-
1) related acid-sensitive potassium channel (TASK) is a background potassium 
channel that regulate neuronal excitability and stabilize resting membrane 
potential in an array of cell types. TASK-1 and TASK-3 homomultimeric and 
heteromultimeric channels detect changes in oxygen, carbon dioxide/pH, and 
glucose levels in the carotid body, brainstem, and hypothalamus resembling 
peripheral and central chemoreceptors. In this study, we focused on the 
unique characteristics of the TASK channels in chemosensation, which can 
be a possible fetal stress indicator or use as a molecular switch during fetal 
hypoxia and asphyxia events.
Hypothesis: The purpose of this study is to test the hypothesis that the genomic 
expression of TASK-1 and TASK-3 channels in ovine medulla oblongata is 
developmentally regulated in late gestation fetal sheep.
Materials and methods: The mRNA from ovine fetal medulla oblongata was 
isolated in the following gestational and neonatal periods (days): 80, 100, 120, 
130, 145, 1-post, and 7-post delivery (n = 4-5/group). cDNA was made from 
the mRNA using random primers. Task-1 and Task-3 mRNA expression were 
measured using real-time PCR and normalized to the abundance of β-actin 
mRNA.
Results: For TASK-1, there were no signifi cant differences observed in fold 
change from 80 days among the seven gestation periods. However, for TASK-3, 
a signifi cant difference was observed in fold change relative to 80 days among 
the seven groups (P<0.001, one-way ANOVA). The Student-Newman-Keuls 
test for comparison of individual means resulted in two groups: group A (80, 
100, and 120 days), and group B (120, 130, 145, 1-post, and 7-post). TASK-3 
mRNA expression signifi cantly decreased in group B relative to group A as 
the fetus near the end of gestation.
Conclusion: Decreased mRNA expression of TASK-3 channels in medulla 
oblongata near parturition suggests a change in the ability to respond to 
asphyxia. This change corresponds to the changes in other signaling pathways 
involved in the neural control of blood pressure in the late-gestation fetus. It 
is possible that pharmacologic manipulation of TASK channels could modify 
the physiological fetal response to asphyxic stress.

S-086
Long Term Hypoxia (LTH) and the Effects of Leptin on Fetal 
Adrenocortical Expression of CYP17 and Steroidogenic Acute Regulatory 
Protein (StAR) in the near Term Ovine Fetus. C Ducsay,1 M McNevin,1 K 
Hanson,2 K Kaushal,1 D Myers.2 1Ctr. Perintal Biol., Loma Linda Univ. SOM; 
2Ob/Gyn, U of Oklahoma HSC.
Background:We have previously shown that LTH results in elevated plasma 
levels of leptin as well as suppression of genes encoding rate limiting enzymes 
for adrenal cortisol biosynthesis (e.g. CYP17). Leptin has also been shown to 
inhibit cortisol biosynthesis in response to ACTH. In the present study, we 
examined the potential role of leptin in modulation of CYP17 as well as StAR 
in ovine fetal adrenal cortical cells (FACs) after LTH.
Methods: Ewes were maintained at high altitude (3,820 m) from 40 to 138-
141 days gestation (dG). Age matched normoxic controls were also used. At 
138-141 dG, fetal adrenal glands were collected and dispersed FACs were 
treated daily through 96h with media alone or physiological concentrations of 
ACTH (10pM), leptin (10ng/ml) or ACTH + leptin. RNA was extracted and 
subjected to qRT-PCR. Cyclophylin mRNA was used as a control mRNA. A 
synthetic 100 mer DNA was used for a standard curve for quantitation base 
on Ct. Values are expressed as fg mRNA/50 ng cDNA.
Results: 96 h treatment with ACTH increased CYP17 mRNA compared to 
media alone (p<0.01) in both control (29±9 to 930±67) and LTH (23.8±12 to 
577± 91) groups; ACTH-induced CYP17 expression was signifi cantly lower 
in LTH compared to control (p<0.01). Leptin had no effect either alone or on 
ACTH induced CYP17 mRNA levels. ACTH also increased StAR mRNA 
compared to media alone (p<0.01) in both control (220±45 to 4329±450) and 
LTH (1481± 199 to 11511±900). Leptin signifi cantly reduced ACTH-induced 
StAR mRNA in the control but not LTH group (p<0.05). Both basal and 
ACTH-induced StAR mRNA levels were higher in the LTH group (p<0.05, 
compared to control).
Conclusions: 96 hour treatment with physiological ACTH induced a 
preparturient-like increase in both CYP17 and StAR mRNA in both LTH and 
control FACS. Consistent with our previous data in whole adrenal glands, LTH 
FACs demonstrate lower levels of CYP17 mRNA with elevated StAR mRNA. 
Surprisingly, leptin did not suppress CYP17 mRNA levels in either group while 
selectively limiting ACTH-induced StAR mRNA in control FACs. The lack 
of effect of leptin on LTH FACs may represent a desensitization of the leptin 
receptor resulting from the elevated plasma leptin observed in the LTH fetus. 
This may provide a mechanism to permit normal cortisol production despite 
a reduction in CYP17 during LTH. (NIH grant HD-31226)

S-087
Prenatal Stress Does Not Affect Maturation of the Baroreceptor (BR) 
Refl ex Response but Induces Early Development of the Sympathetic 
Heart Rate Control in Fetal Sheep. V Frauendorf,1 F Rakers,1 S Rupprecht,1 
R Schiffner,1 H Schubert,2 M Schwab.1 1Dept. of Neurology, Friedrich Schiller 
University; 2Inst. of Lab Animal Sci., Friedrich Schiller University, Jena.
Objective: It is a well established that prenatal stress and glucocorticoid (GC) 
exposure program hyperactivity of the hypothalamic-pituitary-adrenal axis 
(HPAA) by epigenetic modifi cation of the GC receptor genes. The effects 
on the maturation of the autonomous nervous system (ANS) are less clear. 
Low body weight, potentially inducing fetal stress, is linked to increased 
sympathetic activity1. We examined the direct effects of prenatal stress on 
the BR response.
Methods: Seven pregnant ewes underwent isolation stress twice weekly for 
3h between 30 and 100 dG (days gestation, term 150 dG). Seven pregnant 
ewes served as controls. After fetal chronic instrumentation BR sensitivity was 
derived at 112 and 130 dG from blood pressure responses to phenylephrine 
(PE) and sodium nitroprusside (SNP).
Results: Baseline blood pressure and fetal heart rate (FHR) did not differ 
between the groups at both gestational ages. In response to PE, the maximal 
mean arterial blood pressure (MABP) increase, the consecutive FHR decrease 
and the slope of the BR regulation were similar in control and stressed fetuses 
at both gestational ages. In response to SNP, the maximal MBAP decrease 
(Fig. 1) and the slope of BR regulation did also not differ between the groups 
at both gestational ages. However, the maximal FHR increase was higher in 
the stressed fetuses (Fig. 1, p<0.05). In addition to, three out of seven controls 
but none of the stressed fetus lacked a BR response to SNP at all.
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Conclusions:
Prenatal stress does not affect maturation of the BR sensitivity but the higher 
maximal FHR increase in response to a MABP decrease suggests increased 
sympathetic cardiac control. Since the increased sympathetic cardiac control 
is not accompanied by a changed BR refl ex sensitivity, prenatal stress does 
not seem to affect vagal cardiac control.

Fig 1. MABP decrease in response SNP and the consecutive maximal FHR 
increase.[/bold]
1 Frasch, J Physiol, 579:893-907, 2007

S-088
Stimulation or Inhibition of Acetylcholine Receptor in the Brain Modifi es 
Brain Damage Induced by Hypoxia-Ischemia in Newborn Rats. Seishi 
Furukawa, Li Yang, Hiroshi Sameshima, Tsuyomu Ikenoue. Obstetrics & 
Gynecology, University of Miyazaki, Faculty of Medicine, Miyazaki, Japan.
Aim: We previously demonstrated that peripheral injection of carbachol, known 
as an acetylcholine receptor agonist, reduces brain damage in a well-established 
newborn rat model of hypoxia-ischemia (HI). However, carbachol does not 
cross the blood brain barrier (BBB) under physiological condition. Our aim is 
to elucidate whether it is mediated by a direct effect of acetylcholine receptor 
of the brain or not.
Study design: 7-day-old Wistar rats were used for this study. Rats were subjected 
to left carotid artery ligation followed by 1 hour or 2 hours of hypoxia (8% 
oxygen). Experiment 1; we injected carbachol (0.05mg/kg) or saline to directory 
to cerebrum before 2 hours hypoxia to see its neuro-protect effect. Experiment 
2; we injected acetylcholine receptor antagonists (mecamylamine: nonselective 
antagonist of the nicotinic acetylcholine receptor, 5mg/kg; methyllycaconitine: 
selective antagonist of the α7 nicotinic acetylcholine receptor, 5mg/kg; 
atropine: muscarinic receptor antagonist, 10mg/kg) permeable to BBB or saline 
subcutaneously before 1 hour hypoxia to see their augmented effect on brain 
damage. After 7 days, we checked for brain damage by eyeball observation. 
Brain damage in the ligated side was compared with that in the contra-lateral 
side, which serves as reference.
Results: In the experiment 1, intra-cerebral injection of the carbachol showed 
marked reduction of brain damage (p=0.037) compared with saline. In the 
experiment 2, mecamylamine signifi cantly augmented brain damage compared 
with saline (p=0.033). In contrast, methyllycaconitine and atropine had less 
augmented effect on brain damage compared to mecamylamine.
Conclusion: We showed that stimulation or inhibition of acetylcholine receptor 
in the brain modifi es brain damage induced by hypoxia-ischemia in newborn 
rats. We speculated that neuroprotective effect of carbachol was mediated by 
direct stimulation of nicotinic acetylcholine receptor in the brain.

S-089
Gene Expression in Fetal Ovine Carotid Arteries in Response to Antenatal 
Long-Term Hypoxia. Ravi Goyal, Nina Chu, Dipali Goyal, Lawrence D 
Longo. Center for Perinatal Biology, Loma Linda University, Loma Linda, 
CA, USA.
Vascular signal transduction mechanisms are of critical importance to the 
maintenance of contractility, blood fl ow, and optimal organogenesis. In 
response to antenatal long-term hypoxia (LTH) -mediated acclimatization the 
activities of arterial smooth muscle cell surface receptors and signal transduction 
cascade are altered to modulate cerebrovascular tone and cerebral blood fl ow. 
In an attempt to identify novel genes/pathways in this response, we tested the 
hypothesis that as a consequence of high-altitude-induced antenatal LTH gene 
expression in fetal sheep carotid arteries is altered signifi cantly. We conducted 
microarray analysis on transcripts from near-term fetus acclimatized to high 
altitude (3,801 m, 12,470 ft, PaO2 = 19±3 Torr) for 110+ days (n = 5 or more 
for each group). Sixty-eight genes were up-regulated (> 2-8 Fold; P < 0.001) 
and 20 genes were down-regulated (> 2-4 Fold; P < 0.001). The major genes 
up-regulated were Insulin-like growth factor binding protein 3, Insulin-like 
growth factor type II receptor, dyenin light chain 2, TGF Beta -3, and genes 
involved in AKT pathway. Down-regulated genes were those involved in 
P53 pathways, 5- lipoxygenase activating proteins, and T-cell receptor alpha 
chain. The functional signifi cance of these up- and down-regulated genes and 
pathways needs to be determined.

S-090
Potential Role of NADPH Oxidase in Fetal Guinea Pig Liver Damage 
during Chronic Intrauterine Hypoxia. Kazumasa Hashimoto, Gerard Pinkas, 
Loren P Thompson. Obstetrics, Gynecology and Reproductive Sci, University 
of Maryland, Baltimore, Baltimore, MD, USA.
We have previously reported that chronic intrauterine hypoxia generates 
oxidative stress in the fetal guinea pig liver, as evidenced by increased lipid 
peroxidation and DNA fragmentation. This is inhibited by maternal treatment 
with the antioxidant, N-acetylcysteine, suggesting an important role of reactive 
oxygen species (ROS) such as superoxide anions. Hypoxia has been shown to 
increase expression of NADPH oxidase (NOX), a ROS generator, in a variety 
of tissues. The aim of the study is to determine the contribution of NOX in 
hypoxia-induced oxidative stress in fetal guinea pig liver using apocynin (APO), 
a selective NOX inhibitor. Methods: Pregnant guinea pigs were exposed to 
either room air (normoxia, NMX) or 10.5%O2 (hypoxia, HPX) for 14 days 
prior to term (65 days). In addition, NMX and HPX pregnant sows were 
given APO in their drinking water at 70 mg/kg/day for 10 days prior to fetal 
excision. At 60-day gestation, pregnant sows were anesthetized and delivered 
via hysterotomy. Fetal livers were removed and the right lobes were frozen in 
liquid N2, and stored at -80 C. Tissue Malondialdehyde (MDA) levels were 
measured by the TBARS assay and DNA fragmentation quantifi ed using the 
Cell Death Detection ELISA kit. Values among the four experimental groups 
(N=5-7 in each group) were normalized to protein content and expressed as 
mean +/- SEM. Results: Chronic hypoxia increased (p<0.001) both MDA 
levels by 33% (HPX vs. NMX; 0.0016 +/- 0.0005 vs. 0.0012 +/- 0.0001 mol/
mg protein) and DNA fragmentation by 62% (HPX vs. NMX; 0.12 +/- 0.004 
vs. 0.074 +/- 0.012 OD405nm/mg protein) in fetal livers. In HPX animals, 
maternal APO treatment inhibited (p<0.05) both MDA (0.0010 +/- 0.00004) and 
DNA fragmentation (0.043 +/- 0.014) levels compared to untreated controls. 
In contrast, APO unexpectedly increased both MDA (0.0015 +/- 0.00006) and 
DNA fragmentation (0.10 +/- 0.006) in NMX tissues compared to controls. 
Conclusions: These results suggest that chronic fetal hypoxia causes liver 
damage via oxidative stress. NOX may be an important target for generation 
of ROS in HPX fetal livers and plays a potential role in the process of the fetal 
tissue damage during chronic hypoxia. (Supported by NIH RO1HL 49999)

S-091
Maternal Allopurinol Administration Alters Cardiovascular Function in 
the Fetus Via Nitric Oxide Synthase Mechanisms. AD Kane, EA Herrera, 
JA Hansell, DA Giussani. Physiology, University of Cambridge.
Allopurinol treatment in the asphyxiated neonate improves outcome (van Bel 
et al. Pediatrics 101:185, 1998), but if the time-interval between intra-partum 
hypoxia and treatment is too long, no reduction in morbidity is observed 
(Benders et al. Arch Dis Child 91(3):163, 2006). Therefore, randomized multi-
centre clinical trials are evaluating whether perinatal outcome may be improved 
in complicated labour if the window of treatment with allopurinol is initiated 
before birth, for instance via maternal treatment (Kaandorp et al., BMC Preg 
Childbirth 10:8, 2010). However, virtually nothing is known about the effects 
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of maternal allopurinol on fetal physiology. As proof of principle, this study 
investigated whether maternal treatment with a high dose of allopurinol affected 
fetal cardiovascular function in vivo in sheep.
METHODS: Six pregnant sheep and their fetuses (0.8 gestation) were 
surgically prepared with vascular catheters and a fetal femoral Transonic 
fl ow probe. After 5d recovery the mothers were infused i.v. for 30 min with 
either vehicle or allopurinol (150mg/kg) or allopurinol following NO synthase 
blockade with the NO clamp (250mg L-NAME with 5.1±2.0 µg/kg/min sodium 
nitroprusside i.v.). This technique permits in vivo blockade of fetal NO synthase 
while maintaining basal cardiovascular function (Gardner and Giussani. 
Circulation 108:331, 2003). After 100 min following infusion, coinciding with 
peak concentrations of oxypurinol (the active metabolite of allopurinol) in fetal 
plasma, peripheral vascular resistance and cardiac barorefl ex responses were 
recorded following i.a. bolus doses of phenylephrine to the fetus (5-50µg).
RESULTS: Maternal allopurinol suppressed the femoral vasoconstrictor 
responses to phenylephrine and increased cardiac barorefl ex gain (Fig. 1). These 
effects could be restored to control levels following NO synthase blockade.
CONCLUSIONS: Maternal allopurinol treatment increases NO bioavailability 
in the fetal circulation, which depresses fetal peripheral vasoconstrictor function 
and increases the gain of the cardiac barorefl ex.
Supported by The BHF, The Elmore and Baird Funds and The Royal Society

S-092
Hemin Treatment Increases cGMP Role in the Regulation of Pulmonary 
Artery Tone in Newborn Lambs from the Andean Altiplano. Germán 
Ebensperger,1 Fermando A Moraga,4 Roberto V Reyes,1 Rodrigo T Rojas,1 Julian 
T Parer,5 Aníbal J Llanos.1,2,3 1Facultad de Medicina, Universidad de Chile, 
Santiago, Chile; 2INCAS, Universidad de Chile, Santiago, Chile; 3Facultad 
de Ciencias, Universidad de Tarapacá, Arica, Chile; 4Facultad de Medicina, 
Universidad Católica del Norte, Coquimbo, Chile; 5Department of ObGyn, 
University of California, San Francisco, USA.
Introduction. Hemin, an inductor of heme oxygenase (HO), decreases 
pulmonary arterial pressure in high altitude (HA) pulmonary hypertensive 
newborn (NB) lambs. The enzymatic reaction of HO produces molecules 
with antiproliferative and vasodilator properties. We hypothesize that hemin 
treatment increases the role of cGMP in the regulation of the vascular pulmonary 
tone. Methods. 5 NB from Putre (3,600m), were treated with hemin for 10days 
(15 mg/Kg day) and 5 HA NB without hemin treatment were used as controls. 

The lambs underwent euthanasia and the lung were collected and used for 
molecular biology and ex vivo studies (wire myograph). In total lung lysates, 
the expression of sGC, PDE5, PKG-1 and alpha-actin proteins were measured 
by immunoblot. For ex vivo experiments we used small pulmonary arteries to 
study the functions of PDE5 and PKG-1, using the inhibitor sildenafi l and the 
activator 8-Br cGMP, respectively. The statistical analysis was performed by 
one way ANOVA. The Faculty of Medicine Ethics Committee, University of 
Chile approved the protocols. Results. The hemin group showed an augmented 
sGC and PKG-1 expressions (p<0.05). Furthermore, the ex vivo studies in 
the small pulmonary arteries revealed an increased relaxation produced by 
8-Br cGMP and sildenafi l (p<0.05). Moreover, sildenafi l also increased the 
sensitivity in the small pulmonary arteries relaxation in the hemin treated 
lambs (p< 0.05). Conclusions. The increased sGC protein expression and 
PKG-1 protein expression and function suggest an elevated level of cGMP. 
The augmented PDE5 role could be partially explained by a negative feedback 
mechanism elicited by the elevated level of cGMP. The pulmonary arterial 
pressure diminution by hemin treatment in high altitude newborn lambs could 
be partly explained by an increased cGMP function. FONDECYT 1090355, 
1080663-Chile.

S-093
IUGR Fetuses Have Increased Adrenal Blood Flow and Decreased Cardiac 
Blood Flow in the Absence of a Change in Cerebral Blood Flow. Rajan 
Poudel, Caroline I McMillen, Stacey Dunn, Janna L Morrison. Sansom Institute 
for Health Research, University of South Australia.
Fetuses born intrauterine growth restricted (IUGR) have an increased risk 
of cardiovascular disease in later life. The most common cause of IUGR is 
placental insuffi ciency, which is associated with a reduction in delivery of 
oxygen and/or nutrients to the fetus. In response to acute hypoxemia, there 
is a redistribution of fetal cardiac output to key organs including the brain, 
heart and adrenal glands at the expense of peripheral tissues. It is not known, 
however, whether the redistribution of cardiac output persists in chronically 
hypoxemic, IUGR fetuses. The surgical removal of uterine caruncles (placental 
attachment sites) in the non-pregnant ewe results in the restriction of placental 
growth (PR), and chronic fetal hypoxemia and IUGR. We hypothesized that 
exposure of the fetus to PR and chronic hypoxemia would result in increased 
blood fl ow to the brain, heart & adrenals in late gestation (GA). Prior to mating 
ewes were randomly assigned to control (C) (n=6) and IUGR (n=5) groups. 
In the IUGR group caruncles were surgically excised. At 123d GA, vascular 
catheters were implanted in the fetuses to measure fetal blood gases, blood 
pressure (BP) and heart rate (HR). Blood fl ow studies were conducted at 130d 
GA by injecting fl uorescent labelled microspheres into the fetal circulation. 
At 133d GA (term∼150d), fetuses were humanely killed and fetal weights 
recorded. The fetal organs including brain, heart and adrenals were dissected 
and weighed. Microspheres were harvested by tissue digestion and the amount 
of fl uorescence in each organ was then quantifi ed to measure blood fl ow. Fetal 
weight and mean gestational PaO2 were signifi cantly lower in the IUGR group 
(p<0.05). There was no difference in baseline MAP and HR between the C 
and IUGR fetuses. There was no difference in blood fl ow to brain between 
the C and IUGR fetuses; however blood fl ow to the adrenals was higher while 
blood fl ow to the heart was lower in IUGR compared to C fetuses (p<0.05). 
Reduction in cardiac blood fl ow in the IUGR fetus may be an adaptation to 
chronic hypoxemia and may contribute to increasing the risk of cardiovascular 
disease in adult life. The absence of a change in brain blood fl ow in the IUGR 
fetus, which exhibits brain sparing is an unexpected fi nding and may suggest 
that there are differences in substrate delivery, extraction or consumption in 
the brain of the chronically hypoxemic, IUGR fetus.

S-094
Cardiotocography and Neonatal Outcomes. L Danti,1 M Guala,1 M Triglia,1 
P Moretti,1 E Barbolini,1 G Pagani,1 D Rinaldo,2 A Ragusa.3 1Ob/Gyn Dept., 
University of Brescia; 2Ob/Gyn Dept., Ob/Gyn Dept. Cernusco S/N Hospital-
Milan; 3Ob/Gyn Dept., Sesto S Giovanni Hospital.
CTG in labour is a poor indicator of infants at risk of neurological injury: 
cerebral palsy in term newborns is mainly associated to antepartum risk factors 
and only slightly to intrapartum issues. We conducted this study to identify 
prospectively intrapartum CTG patterns and critical events more frequently 
related to severe hypoxia and metabolic acidosis at birth in our population.
Inclusion criteria were: singleton uneventful term pregnancies (> 37 wks g.a.) 
with one or more of the following risk factors:
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1) 5-minute Apgar score < 7
2) Umbilical cord arterial pH ≤ 7.00 and/or B.E. ≥ -12
3) Need for intubation or resuscitation
CTG in the first stage of labour were classified by RCOG/NICE 2001 
classifi cation and in the 2nd stage by 1988 Piquard. 30 babies matched these 
criteria. There were 4 cases of neonatal encephalopathy. Data from these 
deliveries were analysed and we concluded that:
• Severe metabolic acidosis at birth is not predictable and can occur in totally 
uneventful pregnancies.
• Acute events in the 1st stage of labour are relatively frequent cause (in our 
population these were; 4 placental abruptions and 1 anaphylactic reaction to 
ampicillin).
• The most common CTG pattern associated with acute events in the 1st stage 
is severe bradycardia, nearly always with reduced or absent variability.
• Without an acute event, in the 1st stage of labour CTG was reassuring in 
62,5% of cases, non reassuring in 16,5% and markedly abnormal only in 
21% of cases
• Abnormal CTG patterns in the 1st stage were; atypical variable decelerations 
with reduced or absent variability or severe bradycardia. Repeated late 
decelerations, a pattern more related to chronic hypoxia, was not seen.
• Acute events were very infrequent in the 2nd stage of labour; at this stage 
CTG was pathological in 91% of cases.
• Using Piquard classifi cation the most common pathological CTG pattern 
in 2nd stage was bradycardia (74% of cases, 22% Piquard 2A- 39% Piquard 
2B- 13% Piquard 3).
• The best indicator of fetal hypoxia and poor neonatal outcome was Piquard 
3.
• A pathological CTG in the 2nd stage of labour should not necessarily lead to 
a crash CS. An operative vaginal delivery, if conditions are favourable, may be 
faster and in our population was associated to a better neonatal outcome.
• Acute events are not predictable; the best outcome is achieved by rapid 
recognistion and prompt delivery.

S-095
Is Their an Association between Neonatal Umbilical Artery pH <7.0 and 
FHR Variability. Lisa Simmonds, Oded Langer, David Cole, Dina Robins, 
Rachelle Schwartz. Obstetrics and Gynecology, St. Luke’s-Roosevelt Hospital, 
New York, NY, USA.
OBJECTIVE: There is general agreement that fetal heart rate (FHR) variability 
can serve as a good predictor of fetal outcome and can distinguish between 
the presence and absence of fetal acidemia. We sought to investigate the 
relationship between FHR variability and fetal acid base status in neonates 
with umbilical artery pH <7.0.
STUDY DESIGN: In an ongoing study, data was collected and reviewed 
for all infants with cord pH <7.0 at Roosevelt Hospital from January 2009-
June2010. The last hour of fetal heart rate monitoring was assessed to determine 
variability and category of tracing as defi ned by the three-tier fetal heart rate 
interpretation system introduced in 2008 by the NICHD. At delivery, a 10-20 cm 
segment of umbilical cord is doubly clamped and arterial and venous samples 
are obtained by trained personnel. For purpose of analysis, arterial cord pH 
was stratifi ed into 3 groups.
RESULTS: From January 2009-June 2010, 5149 cord blood samples were 
obtained during delivery at Roosevelt Hospital. 96/5149 infants had a cord 
ph <7.0. When variability categories were stratifi ed, 17% of neonates had 
minimal variability while 83% had moderate variability (p=0.008). Further 
stratifi cation of umbilical artery pH categories in relation to minimal and 
moderate variability is shown below. Furthermore, no signifi cant correlation 
was found between fetal heart rate variability, length of second stage of labor 
with pH and base excess (arterial and venous). Comparison between FHR 
categories and the rate of acidosis in the neonate were stratifi ed into laboring 
and nonlaboring patients. 66/96 patients were laboring while 30/96 were not 
in labor. Category 1 tracings were 14% v. 67%, category 2 were 76% v. 28%, 
and category 3 were 11% v. 6%, respectively.
 Umbilical Artery pH
FHR Variability (beats per minute) 6.56-6.89 6.9-6.94 6.95-6.99
0-5 bpm 6 (40%) 5 (17%) 4 (8.5%)
6-25 bpm 9 (60%) 24 (83%) 43 (91.5%)
CONCLUSION: In neonates with metabolic acidosis (umbilical artery pH 
<7.0), a signifi cant number had moderate variability. Our data questions the 
utilization of FHR variability as the single predictor of metabolic acidosis in 
the neonate.

S-096
Analysis of Fetal Heart Rate by Phase-Rectifi ed Signal Averaging (PRSA). 
Tamara Stampalija,1 Axel Bauer,2 Eleonora Rosti,1 Konstantinos Rizas,2 
Cristina Mastroianni,1 Maria Signaroldi,1 Enrico Ferrazzi.1 1Department of 
Obstetrics and Gynaecology, Children’s Hospital Vittore Buzzi, University of 
Milan, Milano, Italy; 2Department of Cardiology, University of Tuebingen, 
Tuebingen, Germany.
Background: Fetal heart rate variability (FHRV) is a window to the homeostasis 
of autonomous nervous system (ANS). Accurate analysis of FHRV requests 
R-R intervals, reason why standard CTG is inadequate. Alternative methods 
of analysis, such as spectral analysis of fetal ECG, can not be applied due to 
the non stationary nature of fECG. PRSA is a novel method described in adult 
cardiology able to cope with the non stationary signals and to eliminate artifacts 
and noise from the original signal.
Aim: To prove the feasibility of application of PRSA analysis to transabdominally 
acquired fECG.
Methods: The study included 80 uneventful pregnancies from 39th to 41th 
gestational weeks. In all cases, 40 to 60 minutes recording of maternal and 
fetal ECG were performed by MonicaAN24 device and fetal R-R intervals 
were acquired. PRSA analysis of acceleration/deceleration capacity of the 
FHR was applied. PRSA analysis is based on four steps: 1.Defi nition of 
RR-intervals that are shorter/longer than the preceding RR intervals (so-
called anchors); 2.Defi nition of segments around anchors; 3.Averaging of 
all segments; 4.Quantifi cation of PRSA signal by acceleration/deceleration 
capacity (AC and DC).
Results: Figure 1 shows an example of typical acceleration related PRSA-signal 
of fetal heart rate. Clear oscillations in the high and low frequency range can 
be observed.

Conclusions: We applied for the fi rst time PRSA analysis to transabdominally 
acquired fetal ECG, resolving the problem of the non stationarity of the 
signal, noise and artifacts. This method allows for a separate characterization 
of acceleration and deceleration related modulations of fetal heart rate. We 
speculate that the acceleration capacity is more powerful predictor of fetal 
wellbeing in comparison to STV. Future studies are needed to prove the clinical 
usefulness of PRSA-based analysis of fetal heart rate variability.

S-097
Relationship between Acceleration Capacity of Fetal Heart Rate and 
Low-/High Variability. Konstantinos Rizas,2 Tamara Stampalija,1 Eleonora 
Rosti,1 Cristina Mastroianni,1 Maria Signaroldi,1 Axel Bauer,2 Enrico Ferrazzi.1 
1Department of Obstetrics and Gynaecology, Children’s Hospital Vittore Buzzi, 
University of Milan, Milan, Italy; 2Department of Cardiology, University of 
Tuebingen, Tuebingen, Germany.
Background: More than 20 years ago Dawes-Redman criteria were proposed 
for the defi nition of low and high variability of fetal heart rate (FHR). While 
periods of low variability are physiological during the sleep state of the fetus, 
extremely low FHR variability and for prolonged period are sign of hypoxemia 
and compromised fetus.
A novel method of analysis has been proposed in adult cardiology, Phase 
Rectifi ed Signal Averaging – PRSA. The advantage of the method is the ability 
to extract periodic components out of non stationary, noise time series.
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Aim: To investigate the relationship between acceleration capacity of the FHR 
derived from PRSA analysis and periods of low and high FHR variability.
Methods: Women with uncomplicated pregnancy at term were monitored 
with Monica AN24 device. Trans-abdominal fetal and maternal ECG were 
acquired and subsequently analysed by PRSA analysis. Mathematical 
algorithm by Matlab was implemented in order to discriminate automatically 
periods of low and high variability by Dawes-Redman criteria. Acceleration 
capacity was calculated separately for periods of low and high variability in 
all individuals.
Results: 29 traces of fetal ECG with both low and high variability segments 
were analysed by PRSA method. Intra-individually acceleration capacity was 
signifi cantly larger (more negative) in high variability segments when compared 
to low variability periods (mean -2.26±0.72 ms vs -1.09±0.36 ms respectively; 
p<0.00001) (Figure 1).

Fig 1. Intra-individual relationship between acceleration capacity and periods 
of low and high FHR variability.
Conclusions: Our data suggest that acceleration capacity derived from 
PRSA analysis is able to identify low and high variability segments of FHR. 
Future studies should test whether acceleration capacity provides diagnostic 
information which is independent from that obtained by standard methods.

S-098
Mechanisms for Direct Vasodilatory Actions of Loop Diuretics Via 
the NKCC1 and GABA-A Receptor Chloride Channels in the Ductus 
Arteriosus. Sandra Suarez,1 Robert Cotton,2 Noah Ehinger,2 Stan Poole,2 James 
C Slaughter,2 Jeff Reese.2 1Depts of Biology, Univ of Miami, FL; 2Pediatrics, 
Vanderbilt Univ, TN.
Intro: Furosemide, a loop diuretic widely used to manage preterm infants, is 
associated with an increase in PDA, possibly due to increased prostaglandins, 
but the mechanisms are unclear. Loop diuretics work through inhibition of 
two different Na-K-2Cl cotransporters. Furosemide also inhibits the GABA-
Aα receptor which interacts with NKCC isoforms in the CNS. The molecular 
effect of furosemide on DA tone may involve the GABA-Aα receptor as well 
as NKCC cotransporters.
Hypothesis: Furosemide relaxes the ex vivo DA via mechanisms involving 
either the NKCC cotransporters or the GABA-Aα receptor or both.
Methods: Following microarray identifi cation of GABA-Aα1 and NKCC1 in 
DA tissue, qPCR was used to study developmental expression patterns. Changes 
in DA tone of fetal mice (d15, d19) in response to incr doses of furosemide or 
bumetanide (10-9 to 10-3M) were examined by pressure myography. Response 
to furosemide was also measured following pretreatment with indomethacin, 
L-NAME or the GABA-A receptor-specifi c antagonist SR95531 (Gabazine). 
Data were analyzed by t-test, ANOVA, or linear mixed effects regression.
Results: By microarray, GABA-Aα1 (Gabra1) and NKCC1 (Slc12a2) 
were 6.1 and 2.9-fold upregulated in d19 fetal DA compared to aorta. PCR 
confi rmed the presence of NKCC1 and absence of NKCC2. qPCR showed 
peak GABA-A receptor expression on d19 and decr on P1; peak NKCC1 
expression occurred on P1. There was a signifi cant incr in DA diameter, up to 
25% over baseline, with increasing doses of furosemide in d19 & d15 vessels 
(p<0.01). No signifi cant incr in DA diameter occurred with bumetanide 
(p=0.61). Pretreatment with either indomethacin or L-NAME did not prevent 

furosemide-induced DA dilation (p=0.36, p=0.67), but Gabazine abolished 
furosemide effects (p<0.01).
Summary: Furosemide caused signifi cant relaxation of the isolated DA which 
was independent of the actions of eicosanoids (indometh) and NO (L-NAME). 
In contrast, bumetanide, a specifi c inhibitor of NKCC1, did not cause DA 
relaxation. These fi ndings provide evidence against the involvement of NKCC 
cotransporters but implicate the GABA-A receptor as a molecular target for 
furosemide-induced DA relaxation. These results raise the possibility that 
furosemide-associated PDA occurs via direct effects on the DA, rather than by 
furosemide-stimulated prostaglandin synthesis in peripheral tissues.

S-099
Aortic Stiffening in Growth Restricted Offspring Linked to Altered 
Remodeling in the Womb. Jennifer A Thompson,1,2 Robert Gros,1 Bryan 
S Richardson,1,2 Timothy RH Regnault.1,2 1Physiology and Pharmacology, 
The University of Western Ontario, London, ON, Canada; 2Obstetrics and 
Gynecology, The University of Western Ontario, London, ON, Canada; 
3Canada.
Introduction: Mechanisms underlying susceptibility to cardiovascular disease 
(CVD) in adults who were growth restricted in the womb remain unknown. The 
majority of intrauterine growth restriction in North America is due to placental 
insuffi ciency (PI). We’ve previously shown perturbed aortic development in 
fetuses subjected to PI and have identifi ed molecular links. Structural changes 
included altered composition of the extracellular matrix proteins elastin and 
collagen which are primary determinants of arterial stiffness, a strong and 
independent predictor of CVD. Next we aimed to determine whether these 
structural abnormalities persist into adulthood and manifest in increased 
stiffness. Methods: Pregnant guinea pigs underwent uterine artery ligation 
at mid-gestation in order to induce PI. One group of animals was sacrifi ced 
at term and a second group was allowed to pup and sacrifi ced in adulthood. 
Vessels harvested from both groups were analyzed for collagen and elastic 
fi ber content using histological procedures.The length-tension curve which 
is a direct measurement of arterial stiffness was generated in aortic rings.
Vascular responses were assessed using a pressure myograph for mesenteric 
arteries and a vessel bath apparatus for aortic rings. Groups differences were 
assessed using ANOVA. Results: The brain:liver ratio in IUGR term fetuses 
was greater compared to control fetuses ( p < .05). Aortae from IUGR fetuses 
exhibited reduced relative elastic fi ber content (p < .05), no change in collagen 
content and decreased wall thickness adjusted for body weight (p < .01). Wall 
thickness normalized while the reduced relative elastic fi ber content was more 
dramatic (p < .05) in adult growth restricted offspring. The length tension curves 
of aortic rings from IUGR offspring were shifted to the left in comparison to 
control (p < .001). Blunted responses to a nitric oxide (NO) donor were also 
found in IUGR offspring (p < .05). Vasoconstrictor and vasodilator responses 
of the mesenteric artery were not different between IUGR and control offspring. 
Conclusion: Increased aortic stiffness present in IUGR offspring is linked 
to structural changes established in fetal life. Thus perturbations in vascular 
remodeling appear to underlie programming of cardiovascular disease in the 
case of PI.

S-100
Pomegranate Juice Reduces Oxidative Stress in Term Human Placenta. 
Methodius G Tuuli, Mark Longtine, Baosheng Chen, D Michael Nelson. 
Obstetrics and Gynecology, Washington University in St Louis, St Louis, 
MO, USA.
Introduction: Oxidative stress is implicated in several complications of 
pregnancy. Pomegranate juice (PJ), a rich natural source of polyphenols, reduces 
oxidative stress and apoptosis in a murine model of ischemic-reperfusion 
injury (Loren,D.J., et al., Pediatr Res, 2005. 57(6): 858-64; West, T. et al., Dev 
Neurosci, 2007. 29(4-5): 363-72). Labor induces placental oxidative stress 
(Cindrova-Davies, T., et al., Am J Pathol, 2007. 171(4): 1168-79), providing 
a convenient model to test the ability of PJ to moderate oxidative stress during 
pregnancy.
Objective: We tested the hypothesis that PJ reduces oxidative stress in term 
human placenta.
Methods: Proteins were extracted from placentas of women with normal 
term pregnancies administered 8oz per day of commercially available PJ 
(POM Wonderful, Los Angeles, CA) in the last two weeks of pregnancy 
who underwent long labor (>5hrs, n=4) and from women with normal term 
pregnancies not administered PJ who underwent short (<5hrs, n=4) or long 
(>5hrs, n=4) labors. Proteins were also extracted from placental explants 
(n=4) and primary human syncytiotrophoblasts (PHTs, n=4) cultured under 
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hypoxia (<1% oxygen) for 8 and 24 hours, respectively, with and without PJ 
at a concentration of 1:300. Proteins were separated by SDS-PAGE and levels 
of heat shock protein 90 (HSP 90) determined by immunoblot analysis.
Results: Median levels of HSP 90 were elevated in both short and long labored 
placentas, and in explants and PHTs cultured under hypoxia. PJ signifi cantly 
reduced placental HSP 90 in women who underwent labor. PJ also reduced 
HSP 90 in explants and and to a lesser extend in PHTs cultured under hypoxia 
in media with PJ compared to those without PJ.
Conclusion: PJ reduces oxidative stress in labored placentas in vivo and 
in explants cultured under hypoxia in vitro. We speculate that prenatally 
administered PJ may reduce hypoxia-related perinatal complications.

S-101
Effects of Long Term Hypoxia (LTH) on ERK 1/2 Phosphorylation in the 
near Term Ovine Fetal Adrenal. V Vargas,1 D Myers,2 K Kaushal,1 C Ducsay.1 
1Ctr. Perinatal Biol., Loma Linda U SOM; 2OB/GYN, U of Oklahoma HSC.
Background: We have shown that ACTH or stress-stimulated adrenocortical 
production of cortisol is greater in fetal sheep subjected to LTH compared to 
normoxic controls. ACTH induced cortisol synthesis is mediated via the cAMP/
PKA signaling pathway yet the production of cAMP in response to ACTH 
is similar between LTH and normoxic fetal adrenocortical cells (FACs). We 
previously noted that inhibition of the extracellular signal regulated kinases 
(ERKs) with U0126 severely limited ACTH-induced cortisol production in 
ovine FACs. The present study examined the effect of ACTH on ERK 1/2 
phosphorylation in LTH vs. control FACs.
Methods: Ewes were maintained at high altitude (3,820 m) from 40 to 138-
141 days’ gestation (dG). Age matched normoxic fetuses served as controls. 
At 138-141 dG, fetal adrenal glands were dispersed and FACs were challenged 
with 10-8M ACTH. The effects of ERK inhibition were studied in additional 
cells pre-treated with UO126 (10 µM) prior to ACTH stimulation. FACs were 
collected at 0 (baseline), 5, 10, 15, 30 and 60 min after ACTH for Western blot 
for ERK 1/2 and phospho ERK1/2 (pERK).
Results: pERK 1/2 (Table 1) was signifi cantly higher over the course of the 
experiment in LTH vs. control FACs. In response to ACTH, pERK declined 
signifi cantly in control but not LTH FACs. Total ERK 1/2 did not differ between 
groups nor after ACTH treatment. UO126 signifi cantly reduced pERK 10 to 20 
fold in both groups similarly at all time points (p<0.01 vs. ACTH alone).
Table 1.
Time after 
ACTH 
(min)

0 5 10 15 30 60

Control (n=5) 1.13±0.08 0.86± 0.05 0.68± 0.15 0.72± 0.14 0.85± 0.14 0.68± 0.07
LTH (n=5)* 1.15± 0.12 1.09± 0.13 0.87± 0.15 0.93± 0.08 0.94± 0.11 0.91± 0.14

*2-way ANOVA, different from control (p<0.01) 

Conclusions:
ACTH induced a rapid, sustained decrease in pERK in control but not LTH 
FACs. Based on our present and previous fi ndings, we propose that basal 
MEK-ERK signaling in FACs is necessary for normal cortisol production 
and that ACTH induced ERK dephosphorylation provides an intracellular 
feedback mechanism limiting cortisol production in response to ACTH (stress). 

The inability of ACTH to dephosphorylate pERK in LTH FACs provides a 
mechanism via which ACTH induces greater cortisol production in LTH FACs 
(NIH grants HD31226 and IMSD 2R 25GM060501).

S-102
Human Myometrial Vascular Reactivity during Pregnancy: Effect of 
Obesity on Myogenic Tone and Endothelial Function. Shelton M Charles, 
Delrae M Eckman, Heather L Mertz, Lorna G Moore. Department of Pediatrics 
(Neonatology), OB/GYN, Wake Forest University School of Medicine, Winston-
Salem, NC, USA.
Objectives: More than 1 billion adults worldwide are overweight, with 300 
million being clinically obese (BMI ≥ 30 kg/m2) and are subject to an increased 
risk of hypertensive and other pregnancy complications. We hypothesize that 
obesity during pregnancy alters (pressure-induced constriction, PIC) and 
endothelial function (EF) in myometrial arteries (MA).
Method: Control (CON) or obese (OB) pregnant women undergoing elective 
cesarean section (C/S) gave informed consent for full thickness biopsy of 
myometrium to be collected at C/S from which MA were isolated and studied 
using pressure myography (UVM modeling facility). PIC and EF were assessed 
by raising intraluminal pressure from 10 to 100 mmHg in the absence and 
presence of NOS (L-NAME, 200 µM) or combined NOS/COX (indomethacin, 
10µM) inhibition.
Results: MA from both Con and OB women exhibited PIC, as demonstrated 
by a lesser increase in diameter in Ca2+ than Ca2+ free buffer. PIC in OB women 
was almost double of that seen in Con (p<0.05) which persisted in the presence 
of L-NAME. INDO had no effect on PIC in Con MA, but attenuated PIC 
suggesting the presence of vasoconstrictor prostanoids in OB MA.
Conclusion: Overall, these data show that PIC is present in MA and is 
exaggerated in pregnancies characterized by OB. The elevated tone does not 
appear to be due to decreased NO bioavailability, but may result from excess 
vasoconstrictor prostanoids.

S-103
Changes in Maternal and Fetal Hearts Are Induced by Impaired Spiral 
Arterial Remodeling in Normotensive Pregnant Mice. Jianhong Zhang,1 
Valerie F Barrette,1 Kota Hatta,1 Michael A Adams,2 Graeme N Smith,3 
Suzanne D Burke,1 B Anne Croy.1,3 1Depts of Anatomy & Cell Biology, Queen’s 
University; 2Pharmacology & Toxicology, Queen’s University; 3Obstetrics & 
Gynecology, Queen’s University, ON, Canada.
Background: Pre-eclampsia and other obstetric complications have defi cient 
spiral arterial (SA) remodeling. In humans and mice, uterine Natural Killer 
(uNK) cells initiate decidual SA remodeling (Croy et al, Imm Rev 214; Hazan et 
al, Am J Pathol 177). Rag2-/-/IL2rg-/- mice lack lymphocytes and SA remodeling 
but have normal pregnancy, providing a unique in vivo tool to isolate outcomes 
of defi cient SA modifi cation.
 Objective: To identify primary maternal and conceptus hemodynamic 
outcomes from defi cient SA remodeling.
 Methods: BALB/c+/+ (WT; NK+T+B+) and BALB/c-Rag2-/-/IL2rg-/- (NK-
T-B-) mice were monitored by micro-ultrasound (VisualSonics Vero770 scans) 
or continuous radiotelemetry (carotid implanted DSI TA11PA-C10 transmitters) 
before mating and across pregnancy to 48hr post partum. Other pregnant mice 
received Hypoxyprobe-1 (HPI Inc.) 60min before euthanasia for histological 
study of relative fetal, placental and maternal tissue oxygenation.
 Results: Dams with and without SA remodeling had identical blood pressure 
patterns across pregnancy. The only difference in tissue oxygenation was 
hypoxia of the WT renal medulla studied at gestation day (gd)18. Both strains 
had similar SA fl ow. Uterine artery fl ow was greatly elevated in gd10-16 Rag2-/-/
IL2rg-/-, when maternal cardiac hypertrophy and increased stroke volume and 
cardiac output were seen. Rag2-/-/IL2rg-/- fetuses had higher umbilical, chorionic 
plate and intraplacental arterial fl ow rates that normalized by term and lower 
heart rates that did not normalize.
 Discussion: Hypertension and implantation site hypoxia are not primary 
outcomes of defi cient SA modifi cation in mice. Rather, maternal cardiac 
compensation including transient hypertrophy that dramatically increases 
uterine artery fl ow occurs in the 2nd half of pregnancy and may give superior 
Rag2-/-/IL2rg-/- renal perfusion. Altered fetal heart and placenta fl ow rates 
occurred with only fl ow normalizing before birth. If similar gestational 
programming events occur in women with defi cient SA modifi cation, they may 
contribute to the long term postpartum gains in cardiovascular risk reported 
for mothers and offspring who experience pre-eclamptic gestations and have 
an immune origin.
Supported by NSERC, CIHR and CRC Program
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S-104
Unexplained Recurrent Miscarriage Relates to Low Venous Reserve. 
Janneke Donckers, Ralph R Scholten, Maria TE Hopman, Fred K Lotgering, 
Marc EA Spaanderman. Departments of Obstetrics & Gynecology and 
Physiology, Radboud University Nijmegen Medical Centre, Nijmegen, 
Gelderland, Netherlands.
Objective: More than half of recurrent miscarriage remains unexplained. We 
hypothesized that women with a history of unexplained recurrent miscarriage 
have low venous reserve.
Methods: Case-control study in 12 women with a history of unexplained 
recurrent miscarriage (4-8 months after last miscarriage), 11 healthy nulliparous 
controls and 12 healthy primiparous controls with a history of uncomplicated 
pregnancy (6-12 months post partum). To quantify venous reserve, during the 
follicular phase, we measured plasma volume (PV, I125-HSA indicator dilution, 
ml/m2) and venous compliance on forearm and calf (VCarm, VCcalf, venous 
occlusion plethysmography, ml/dl/mmHg). Mean arterial blood pressure was 
measured oscillometrically (MAP, Dinamap, mmHg). Arterial demand was 
evaluated by cardiac index (CI, Fick principle, l/min/m2). Differences between 
groups were tested using ANOVA along with Bonferroni for multiple testing 
(p<0.05).
Results: Baseline characteristics were comparable between groups. All groups 
had similar CI. Women with a history of unexplained recurrent miscarriage 
had 14% lower PV compared to nulliparous controls (p<0.01) and 9% lower 
compared to primiparous controls (p=0.04). In women with unexplained 
recurrent miscarriage VCarm was 25% and 32% lower compared to nulliparous 
and primiparous controls (p=0.04 and p<0.01), respectively, while calf VCcalf 
was 29% and 22% lower compared to the latter two groups (p<0.01 and 
p=0.03).
 Controls
 Recurrent miscarriage Nulliparous Primiparous
N 12 11 12
Age (yr) 32 ± 5 29 ± 4 32 ± 3
Weight (kg) 76 ± 10 74 ± 10 78 ± 11
BMI (kg/m²) 26 ± 4 24 ± 3 26 ± 3
MAP (mmHg) 84 ± 9 81 ± 6 78 ± 4
CI (l/min/m²) 2.7 ± 0.6 2.8 ± 0.5 2.8 ± 0.4
PV (ml/m²) 1407 ± 152* 1633 ± 134* 1549 ± 105*
VCarm (ml/dl/mmHg) 0.06 ± 0.02* 0.08 ± 0.01* 0.08 ± 0.02*
VCcalf (ml/dl/mmHg) 0.07 ± 0.01* 0.10 ± 0.02* 0.10 ± 0.03*
* Signifi cant compared to woman with history of unexplained recurrent miscarriage 
(p<0.05) 

Conclusion: At comparable arterial demand, women with unexplained 
recurrent miscarriage have lower venous reserve. Interventions that increase 
venous reserve may improve pregnancy outcome.

S-105
Parity Is Associated with Increased Atherosclerosis in a Mouse Model. 
Hai-Lang Duong,1 Kristine Y Lain,2 Deborah A Howatt,3 Debra L Rateri,3 Alan 
Daugherty,3 Thomas E Curry, Jr.1 1Department of Obstetrics and Gynecology, 
University of Kentucky, Lexington, KY, USA; 2Maternal-Fetal Medicine, Norton 
Healthcare, Louisville, KY, USA; 3Saha Cardiovascular Research Center, 
University of Kentucky, Lexington, KY, USA.
BACKGROUND: In some epidemiologic studies, parity has been shown to be 
associated with increased risk of future maternal cardiovascular disease. We 
propose that this phenomenon is mediated by a pregnancy-induced increase 
in atherosclerosis. Using a genetically manipulated strain of mice susceptible 
to atherosclerosis, we sought to investigate pregnancy-induced atherogenesis. 
We hypothesized that there is increased atherosclerotic plaque formation in the 
aortas of parous mice compared to nulliparous mice.
METHODS: Six female low density lipoprotein (LDL) receptor -/- mice were 
each bred three times, producing three litters apiece. At 8 months of age, the 
mice were started on a Western diet (21% milk fat, 0.2% cholesterol). After 11 
weeks on this diet, the mice were weighed and euthanized. Quantifi cation of 
atherosclerotic lesions on the aortic intimal surface was performed using en face 
analysis. The intimal surface was exposed and the area of aortic intima from 
the arch through the thorax was measured. Within that segment, atherosclerotic 
lesions were manually traced and measured. For each mouse, total lesion area 
(TLA) was calculated as a percentage of the total intimal surface. A historical 
control group of 15 nulliparous mice was used for comparison. The study and 
control groups were similar in age and exposure to Western diet. Statistical 
analyses included the Wilcoxon rank sum test and linear regression.
RESULTS: TLA was greater in parous mice (median 18.6%, range 3.7-26.2%) 
than in nulliparous mice (median 6.8%, range 4.1-15.1%, p = 0.005). Parous 
and nulliparous mice did not differ in weight (p = 0.19). Linear regression, 

after controlling for animal weight, demonstrated median TLA to be greater 
in parous mice compared to nulliparous mice (p = 0.003).
CONCLUSIONS: Using a well-established, genetically modifi ed mouse model 
for atherogenesis, we observed more aortic atherosclerosis in parous mice 
compared to nulliparous mice. This difference persisted after controlling for 
the weight of the animals. Our results suggest that in a mouse model, pregnancy 
itself promotes the development of atherosclerosis. These fi ndings provide a 
framework to begin to understand maternal cardiovascular disease.

S-106
Fetal Bisphenol A Exposure: Concentrations of Conjugated and 
Unconjugated BPA in Second Trimester Amniotic Fluid. Andrea G 
Edlow,1 Chensheng A Lu,2 Nicole A Smith,1 Mei Chen,2 Thomas F McElrath.1 
1Department of Obstetrics and Gynecology, Brigham and Women’s Hospital, 
Boston, MA, USA; 2Department of Environmental Health, Harvard School of 
Public Health, Boston, MA, USA.
BACKGROUND/OBJECTIVE: Bisphenol A (BPA) is an estrogenic compound 
widely used in polycarbonate plastics and many common household products. 
The placental enzyme β-glucuronidase may deconjugate BPA into its 
unconjugated or “free” active form, which has estrogenic, endocrine-disrupting 
properties. There are few data regarding BPA levels in the fetal compartment, 
and even sparser data regarding conjugated versus free BPA fractions in the 
fetal compartment. The effects of prolonged exposure of the fetus to the active 
form of BPA are unknown. Thus, we sought to quantify levels of conjugated 
and free BPA in second trimester amniotic fl uid specimens to better defi ne the 
role of the placenta in fetal exposure.
METHODS: Liquid chromatography coupled with mass spectrometry was used 
to measure BPA concentrations in 20 prospectively-collected second trimester 
amniotic fl uid specimens. Concentrations were quantifi ed using stable-isotope 
BPA. Free BPA was measured by direct analysis of specimen samples without 
overnight enzymatic hydrolysis, whereas total BPA was measured after 
overnight enzymatic hydrolysis. The conjugated BPA concentrations were 
obtained by subtracting free BPA levels from the total BPA measurements.
RESULTS: Total BPA was detected in 17/20 samples, with levels ranging from 
non-detectable to 0.75 ng/mL, with a median concentration of 0.44 ng/mL. 
Three samples contained no BPA, and 7 samples contained only conjugated 
BPA. Free BPA was detected in 10/20 samples, and levels ranged from non-
detectable to 0.43 ng/mL, with a median concentration of 0.26 ng/mL. For those 
10 amniotic fl uid specimens that contained free BPA, free BPA represented an 
average of 82% of total BPA measured.
DISCUSSION: Free BPA was detected in the fetal compartment in 50% of 
second trimester amniotic fl uid specimens collected. When free BPA was 
detected in second trimester amniotic fl uid, it comprised 82% of total BPA. 
Because BPA is quickly conjugated in the adult liver once absorbed, our data 
suggest that BPA may be deconjugated in the placenta by β-glucuronidase, 
increasing potential fetal exposure to the active form.

S-107
Gestational Protein Restriction Enhances Vasoconstriction in Uterine 
Artery Via Serotonin Signaling. Haijun Gao, K Sathishkumar, Uma 
Yallampalli, Meena Balakrishnan, Manu Banadakoppa, Madhu Chauhan, 
Daniel Liebenthal, Chandra Yallampalli. Ob/Gyn, University of Texas Medical 
Branch, Galveston, TX, USA.
Both maternal protein restriction during gestation and uterine artery ligation 
during gestation cause offspring hypertension in adulthood with similar 
pattern of development of hypertension. However, to date, there is no link 
between the protein defi ciency in diet and reduced uterine-placental blood 
fl ow in fetal programming on adulthood hypertension. Serotonin is a potent 
vasoconstrictor and exerts its vasoconstrictor effects primarily via its receptors, 
HTR2A and HTR2B. In the present study, we hypothesized that gestational 
protein restriction enhances the vasoconstriction in uterine artery via serotonin 
signaling. Timed-pregnant Sprague Dawley rats were given a normal diet (20% 
casein, control; n = 10) or a low protein diet (6% casein, LPD; n = 5) from 
Day 2 of pregnancy until sacrifi ced on Days 18 or 21 of pregnancy. Artery 
rings (2-mm length, 400 µm) were obtained from the left main uterine artery 
between the middle and lower third of the vascular arcade and used for the 
measurement of isometric tension with or without the presence of ketanserin 
(HTR2A receptor antagonist) or SB204741 (HTR2B receptor antagonist). The 
right main artery and its branches were collected and used for gene expression 
analysis (Htr2a, Htr2b and Htr7) by Real-time PCR. The results show that in 
the uterine artery: 1) Htr2a expression was increased1.4-fold (P < 0.05) at Day 
18, but not at Day 21 of pregnancy in LPD group; 2) expression of Htr2b was 
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increased 1.7-fold (P < 0.05) at Day 18 and 2.0-fold (P < 0.001) at Day 21 of 
pregnancy in LPD group; 3) The expression of Htr7 was not changed by diet 
and day of pregnancy; 4) vasoconstricting activity of serotonin at physiological 
levels (10-7-10-6 M) in uterine artery was increased in LPD pregnant rats at 
both Days 18 and 21 of pregnancy (P < 0.05); 5) antagonists of both HTR2A 
and HTR2B reduced serotonin-induced uterine artery constriction, however 
the effects of ketanserin are greater at Days 18 and 21 of pregnancy indicating 
preferential involvement of HTR2A. These results indicate that protein 
restriction during gestation results in enhanced uterine artery vasoconstricting 
activity to serotonin, which could result in reduced uteroplacental blood fl ow 
and impact on adulthood hypertension.

S-108
Plasma Levels of N-Acylethanolamides in Pregnancies Complicated by 
Hyperemesis Gravidarum. Alpha K Gebeh, Jonathon M Willets, Timothy 
H Marczylo, Patricia MW Lam, Justin C Konje. Cancer Studies & Molecular 
Medicine, University of Leicester, Leicester, United Kingdom.
Introduction 
The endocannabinoid system (ECS), comprising ligands, synthesising 
(N-acylphosphadityl-ethanolamine-specifi c phospholipase D; NAPE-PLD) 
and degradative (fatty acid amide hydrolase; FAAH) enzymes and cannabinoid 
receptors (CB1, CB2), is strongly linked to the regulation of early pregnancy 
events. This system is present in peripheral blood and has recently been 
suggested to play a role in the development of excessive nausea and vomiting 
following parabolic fl ight manoeuvres. This suggests that N-acylethanolamides 
may be involved in modulating excessive vomiting related to pregnancy 
(hyperemesis gravidarum).
Methods
The ECS ligands N-arachidonoylethanolamide, oleoylethanolamide, 
palmitoylethanolamide were measured in plasma from women with hyperemesis 
gravidarum (n=12) and matched controls with normal intrauterine pregnancy 
(n=12). Controls were matched for body mass index (BMI), maternal and 
gestational age. These ligands were extracted from the plasma using a validated 
solid-phase extraction method and quantifi ed by UHPLC-ESI-MS/MS utilising 
an isotope dilution method and selective ion monitoring.
Results
There was no signifi cant difference (p>0.05, Mann-Whitney U-test) in BMI, 
haematocrit, maternal or gestational age between the groups. Mean (±SEM) 
plasma ethanolamide levels were not signifi cantly different (p>0.05, Mann-
Whitney U-test) in those with hyperemesis gravidarum compared to those 
with normal intrauterine pregnancy; 0.68 ± 0.07 versus 0.58 ± 0.06 pmol/
ml (N-arachidonoylethanolamide), 4.20 ± 0.52 versus 4.42 ± 0.55 pmol/
ml (oleoylethanolamide), and 8.83 ± 1.50 versus 8.08 ± 2.32 pmol/ml 
(palmitoylethanolamide) respectively.
Conclusion
These results would suggest that ethanolamides may not be the main modulating 
factor in hyperemesis gravidarum.

S-109
The Effect of Maternal Heart Disease on Fetal Growth. Emily Gelson,1 Ruth 
Curry,1 Michael A Gatzoulis,2 Lorna Swann,2 Martin Lupton,3 Philip Steer,1 
Mark R Johnson.1 1Academic Department of Obstetrics and Gynaecology, 
Imperial College, Chelsea and Westminster Hospital, London, United Kingdom; 
2Adult Congenital Heart Centre, National Heart and Lung Institute, Imperial 
College London, London, United Kingdom; 3Obstetrics and Gynaecology, 
Chelsea and Westminster Healthcare NHS Foundation Trust, London, United 
Kingdom.
Objective: To determine the effect of maternal heart disease on fetal growth 
and neonatal outcomes.
Methods: A retrospective cohort study of women with congenital and acquired 
heart disease booked at Chelsea and Westminster Hospital between 1996 and 
2007 was performed. The woman who delivered immediately before and 
immediately after each index pregnancy were used as controls. The cases 
population was divided into four groups; those with acyanotic heart disease 
and a cardiac lesion associated with a normal cardiac output (group 1) or a 
cardiac lesion associated with a reduced cardiac output (group 2), those with 
cyanotic heart disease (group 3) and those taking a beta-blocker (group 4). 
Data were collected using medical and obstetric notes. Birth weight centiles 
were calculated using a computer-generated chart and neonatal complications 
were noted.

Results: A total of 325 pregnancies in 271 women were identifi ed.
Baseline Maternal Characteristics
Age Case Control
18-35 25 (78) 492 (76)
<18>35 72 (22) 152 (24)
Parity   
0 189 (58) 423 (65)
1-5 133 (41) 222 (34)
>5 2 (1) 5 (1)
NYHA   
I 314 (97) 650 (100)
II 11 (3) 0
III-IV 0 0
Drug Use   
Smoking 16 (5) 26 (4)
Elicit drugs 2 (1) 6 (1)
Co-morbidity   
Cyanosis 8 (3) 0
Pregnancy related hypertension 31 (10) 65 (10)
   
Data presented as n (%) 

The principle cardiac lesion was congenital in 238 (74%), acquired in 42 
(13%) and arrhythmic in 42 (13%) pregnancies. Mean birthweight centile was 
signifi cantly lower in the case group 36.2 compared with 51.7 (p<0.001).
Birthweight centiles in cases and controls
 Group 1 (n=95) Group 2 (n=175) Group 3 (n=8) Group 4 (n=44) Controls
Birthweight 
centile 38.59 34.45 21.27 33.55 51.7

Neonatal complications occurred in 136 (42%) case pregnancies, signifi cantly 
higher than in the control population (Odds ratio 2.977, 95% confi dence interval 
2.218-3.995, p<0.0001).
Conclusions: This cohort study demonstrates a high rate of neonatal 
complications in women with heart disease. The presence of maternal cyanosis 
and a reduced cardiac output appear to be associated with pre-term delivery 
and a reduced birthweight.

S-110
Defi cient Structural and Functional Adaptation of Spiral Arteries in Rat 
Diabetic Pregnancy. Natalia I Gokina, Erika A Linder, Amanda M Vance. 
Department of Obstetrics, Gynecology and Reproductive Sciences, University 
of Vermont, College of Medicine, Burlington, VT, USA.
Objective: Maternal spiral artery remodeling is an essential key for successful 
human pregnancy. Abnormal transformation of these vessels is associated with 
preeclampsia and intrauterine growth restriction. The rate of preeclampsia 
is higher in diabetic pregnancies that may be due to defi cient conversion of 
the spiral arteries. The objective of this study was to: (1) defi ne the effect of 
diabetes on structural remodeling of spiral arteries; (2) compare the functional 
behavior of these vessels in diabetic vs. normal pregnancy.
Methods: Diabetes was induced in rats by intraperitoneal injection of 55 mg/kg 
streptozotocin (STZ) on day 2 of pregnancy (n = 19). Control rats were injected 
with citrate buffer (n = 15). Rats were euthanized on day 20 of pregnancy, and 
the uterus and uterine vasculature were pinned in a dissecting dish fi lled with 
Ca-free solution. The diameters of pre-placental spiral arteries in the nearest 
proximity to the mesometrial triangle and the length of their widening were 
measured from microscope images. Spiral arteries were dissected, cannulated 
and pressurized at 10 mmHg in an arteriograph. Arterial constrictor responses 
were studied with the application of 125 mM KCl and 3 µM phenylephrine 
(PE). Passive diameters were defi ned from fully dilated arteries in the presence 
of papaverine and diltiazem.
Results: STZ injection produced a sustained hyperglycemia and fetal weight 
reduction in treated rats. The length of spiral artery widening was markedly 
reduced from 4.05 ± 0.17 to 2.62 ± 0.12 cm and their outer diameters were 
signifi cantly smaller in diabetic (201 ± 9 µm, n = 52) vs. control (262 ± 8 µm, 
n = 54) rats. Passive lumen diameters of pressurized arteries were signifi cantly 
diminished by diabetes (120 ± 14, n = 8 vs. 188 ± 30 µm, n = 9). Vessels 
from diabetic rats were constricted to K+ (46 ± 10 %) or PE (30 ± 9 %). In 
contrast, spiral artery responses to K+ (5 ± 1%) or PE (3 ± 1%) were abolished 
in normal pregnancy.
Conclusion: Diabetes during pregnancy is associated with defi cient conversion 
of maternal spiral arteries most likely due to restricted trophoblast invasion. 
We demonstrated for the fi rst time that smooth muscle contractile function of 
diabetic spiral vessels is partially preserved. That may reduce uteroplacental 
blood fl ow and contribute to fetal growth restriction in the rat model of diabetic 
pregnancy. Supported by NIH HL088245
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S-111
Cytomegalovirus Attachment Alone to Endothelial Cells Increases 
Sensitivity to Methacholine-Induced Vasodilation in Uterine Arteries. Randi 
B Gombos, Albert Lee, Jana Teefy, Denise G Hemmings. Physiology; Obstetrics 
and Gynecology, University of Alberta, Edmonton, AB, Canada.
Introduction: An active cytomegalovirus (CMV) infection can affect 
vascular function during times of stress and/or immune suppression, such as 
during pregnancy or following organ transplantation. Previously, in isolated, 
pressurized arteries from CMV-infected female mice we have shown that 
vasodilation to the cholinergic agonist, methacholine (ME), is increased in both 
uterine and mesenteric arteries. However, whether this is a direct or indirect 
effect of the viral infection is not known. The initial attachment of CMV to the 
cell surface induces intracellular signalling, including activation of transcription 
factors and kinases and increased infl ammatory cytokine gene expression, 
all of which can affect vascular responses. Our objective was to determine if 
attachment of CMV to the endothelium can alter vascular responses. We used 
glycoprotein B (gB), the major viral coat protein required for attachment.
Hypothesis: Exposure of the endothelium in isolated and pressurized arteries 
to gB protein will increase ME-induced vasodilation in uterine and mesenteric 
arteries.
Methods: Using the pressure myograph system, uterine and mesenteric arteries 
from young uninfected female mice were infused intraluminally at low fl ow 
(<20 µl/min) with 1mM of gB protein or physiological saline solution (control) 
for 1 hour. After preconstriction, ME was infused into the vessel (1nM to 10µM) 
and vasodilation was measured.
Results: In uterine arteries, exposure to gB significantly increased the 
sensitivity to ME-induced vasodilation at 0.1µM and 1µM compared to uterine 
arteries in the absence of gB (p<0.05). Maximal dilation was not affected with 
gB treatment. In contrast, ME-induced vasodilation in mesenteric arteries was 
not affected with gB treatment.
Conclusions: Exposure of the endothelium in uterine arteries from uninfected 
mice to gB protein and uterine arteries isolated from CMV-infected mice both 
show increased sensitivity to ME-induced vasodilation. In contrast, mesenteric 
arteries are not affected directly by gB but do show increased maximal 
vasodilation when isolated from infected mice. These results suggest that 
viral attachment alone through gB signalling can increase cholinergic vascular 
responses. The vascular bed differences suggest that gB could be potentially 
used to treat uterine-specifi c vascular complications in pregnancy without 
disturbing systemic vascular responses.

S-112
Effect of Pregnancy on Postpartum Plasma Volume, Uterine Blood Flow, 
Cardiac Output and Endothelial Function. Sarah A Hale,1 Gary J Badger,2 
Adrienne Schonberg,1 Ira M Bernstein.1 1Ob/Gyn & Reprod Sci, UVM; 2Med 
Biostat, UVM, Burlington, VT.
Background: Changes in plasma volume, uterine blood fl ow (UBF), cardiac 
output (CO) and endothelial function, as measured by flow-mediated 
vasodilation (FMD), are well characterized during pregnancy, however, the 
residual postpartum effect of pregnancy on these parameters is less clearly 
defi ned. We sought to evaluate residual pregnancy-induced changes on plasma 
volume corrected for BMI (PV/BMI), UBF, CO and FMD in women examined 
approximately 1 year postpartum. Methods: 44 women were studied during the 
follicular phase at baseline (baseline, cycle day: 9±0.8) and again 30 months 
later (last visit, cycle day: 11.6±0.77 days). There was a signifi cant difference 
between baseline and last visit cycle days (p=0.04). After baseline evaluation, 
17 women conceived singleton pregnancies (PREG) and all delivered at term. 
The remaining women were CTLs. There were no signifi cant differences in 
the time interval over which PREG and CTL were studied (CTL= 30.0±7.0 
months, PREG = 29.6±6.6 months), age (CTL: 29.2±1.1 yrs, PREG: 30.4±0.6 
yrs, p = 0.43) or BMI (CTL: 22.4±0.6, PREG: 23.2±0.8, p = 0.45). Studies 
were performed after an overnight fast and after 30 minutes of supine rest. PV 
was measured using the Evans blue dye dilution method. UBF was measured 
bilaterally employing transvaginal ultrasound. CO was determined by Doppler 
echocardiographic examination. FMD was measured using brachial artery 
ultrasound examination. Data are expressed as mean SE. Results: There was 
a signifi cant decrease in PV/BMI between visits (Baseline: CTL: 132.14±4.14, 
PREG: 124.87±5.11 mL/BMI and Last visit: CTL: 122.03±4.14, PREG: 
117.27±5.11 mL/BMI, p = 0.04) however, there was no difference between 
groups (p = 0.24). UBF was signifi cantly increased from baseline to the last 
visit assessment (Baseline: CTL: 21.7±3.2, PREG: 21.1±4.1 mL/min, Last 
visit: CTL: 34.1±3.2, PREG: 38.8±4.1 mL/min, p<0.0001), but was not group 
specifi c (p=0.65). There were no differences in CO or FMD between groups 
or visits. Conclusions: In our cohort of women, pregnancy does not appear to 

have a lasting effect on PV/BMI, UBF, CO, and FMD approximately a year 
postpartum. Though we did observe an increase in both UBF and a decrease 
in PV/BMI at the last visit, these changes were observed in both groups and 
not due to pregnancy. The increase in UBF may be a function of cycle day, as 
cycle day at the last visit was signifi cantly increased.

S-113
Maternal Obesity Impairs Myometrial Vascular Function. Christina E 
Hayward,1 Elizabeth J Cowley,1 Tracey A Mills,1 Colin P Sibley,1 Philip N 
Baker,2 Mark Wareing.1 1Maternal and Fetal Health Research Centre, The 
University of Manchester, Manchester, United Kingdom; 2Faculty of Medicine 
& Dentistry, University of Alberta, Canada.
Introduction Maternal obesity (body mass index; BMI >30) triples the risk 
of developing pre-eclampsia (PE)1 but why this occurs is unknown. PE is 
a major cause of maternal and perinatal mortality associated with maternal 
cardiovascular disease in later life. Maternal endothelial dysfunction is central to 
the pathology of PE; similar dysregulation is present in obese individuals2.
Aim To assess whether obese pregnant women have altered myometrial vascular 
endothelial function compared to women with ideal BMI.
Methods Myometrial biopsies were obtained from elective Caesarean sections 
from women with ideal (18.5-24.9; n=5) and obese (≥30; n=9) BMI. Myometrial 
small arteries (288±16µm) were mounted on a wire myograph, normalised 
at 0.9 L13.3kPa and equilibrated (20min; 37°C; air/5% CO2). Vessel viability 
was determined with 120mmol KCl. Arteries were constricted to U46619 
(thromboxane A2 mimetic; 0.1-2000nM) or arginine vasopressin (AVP; 0.1-
10nM). Endothelial-dependent and -independent relaxation were measured 
in pre-constricted vessels (U46619 or AVP EC80) using bradykinin (BK; 0.1-
10,000nM) or acetylcholine (ACh; 0.01-1000nM), and sodium nitroprusside 
(SNP; 0.01-1000nM). Data are mean±SEM.
Results Arterial constriction to KCl was unaffected by BMI (ideal weight 
vs. obese; 10.4±1.6 vs. 9.5±1.5kPa). In obesity, the dose-response curve to 
U46619 was shifted down vs. ideal weight women (P<0.05; 2-way ANOVA). 
However maximal constriction (13.0±1.8 vs. 8.7±1.6kPa) and EC50 (318±20 vs. 
330±20nM) were unaffected by BMI. The BK dose-response curve (AVP pre-
constriction) was signifi cantly shifted upwards in arteries from obese vs. ideal 
weight women (P<0.01; 2-way ANOVA). BMI did not signifi cantly infl uence 
AVP-induced constriction or endothelial-dependent (ACh) or -independent 
(SNP) relaxation in myometrial arteries.
Discussion Obese pregnant women with otherwise uncomplicated pregnancies 
have altered myometrial artery function. However, disparate agonist responses 
suggest maternal endothelial function is not globally dysregulated but rather 
effects may be receptor/pathway specifi c. Future studies will focus on the 
factor(s) promoting this endothelial dysfunction, e.g. adipokine production/
release from increased adipose tissue in obesity.
1Bodnar 2005 Ann Epidemiol;15:475. 2Steinberg 1996 J Clin Invest;97:2601.

S-114
The Role of Catechol-O-Methyltransferase in the Vascular Dysfunction 
Associated with the Reduced Uterine Perfusion Pressure (RUPP) Rat 
Model of Pre-Eclampsia. Liam Healy, Sarah Walsh, Louise Kenny, Fergus 
McCarthy. Anu Research Centre, Cork University Maternity Hospital, Cork, 
Ireland.
Introduction: Preeclampsia (PE) is characterised by widespread maternal 
vascular dysfunction. Several animal models of PE exist including the reduced 
uterine perfusion pressure (RUPP) model which involves surgical induction 
of a preeclamptic state in rats. More recently, a genetic murine model of PE 
(catechol-O-methyltransferase knockout (COMT-/-)) was described which 
displays a preeclamptic like phenotype resulting from a reduction in circulating 
levels of 2-methoxyoestradiol (2-ME) a natural metabolite of oestradiol. In 
addition, studies have shown that a loss of estrogens is associated with impaired 
relaxation in rats, this led us to hypothesize that the endothelial dysfunction in 
the RUPP rat may be due in part to impaired COMT activity.
Methods: Reduction of uteroplacental perfusion was performed in pregnant rats 
to produce the RUPP rat model. Arterial blood was collected from both RUPP 
and normal pregnant (NP) rats and plasma aliquots stored at -80oC. Resistance 
vessels from NP rats were incubated overnight (at 4oC) with 3% NP plasma and 
either vehicle or OR-468 (10µM; COMT antagonist) with or without oestradiol 
(10µM). In addition, vessels were incubated with either 3% NP or RP plasma 
with either vehicle, oestradiol or 2-ME (1µM). In all groups, vascular function 
was assessed in response to the vasoconstrictor, U46619 (10-94x10-7M), and 
the vasodilator, bradykinin (BK; 10-9 10-5M).
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Results: Treatment of resistance vessels from NP rats with OR-468 (COMT 
antagonist) signifi cantly impaired BK-induced relaxation compared with control 
vessels. This effect was not reversed following co-administration of oestradiol 
(precursor of the active metabolite, 2-ME) with OR-468. Overnight incubation 
of vessels from NP rats with RUPP plasma resulted in vascular dysfunction, 
which was not affected by treatment with either oestradiol or 2-ME.
Conclusions: The present study demonstrates that inhibition of COMT impairs 
BK-induced vasorelaxation, suggesting a role for this enzyme in mediating 
normal vascular function. However, treatment with 2-ME did not affect RUPP 
plasma mediated vascular dysfunction, which may suggest that COMT is not 
involved in the aberrant vascular activity demonstrated in the RUPP rat.

S-115
Maternal Obesity Is Not Associated with Increased Central Arterial 
Stiffness in the Third Trimester of Pregnancy. Kayhee Hor,1 Julian Chan,2 
Jeremy Languish,2 Fiona C Denison.1 1Centre for Reproductive Biology, 
University of Edinburgh; 2Centre for Cardiovascular Science, University of 
Edinburgh.
Background Increased central arterial stiffness (measured by pulse-wave 
velocity, PWV) predicts cardiovascular risk and is associated with obesity and 
pre-eclampsia in non-pregnant and pregnant women, respectively. However, the 
relationship between obesity and central arterial stiffness in pregnancy is not 
known and measurement of PWV is challenging in obese women. We aimed to 
(i) investigate the relationship between maternal body mass index (BMI) and 
central arterial stiffness and (ii) evaluate a novel method of measuring PWV 
(Vicorder compared to a widely used peripheral arterial tonometry techique: 
Sphygmocor) in the third trimester of pregnancy.
 Methods 48 pregnant women were recruited (≥28 weeks gestation). 
Measurements were carried out supine in a quiet temperature controlled room. 
Central arterial stiffness was measured using the SphygmoCor to determine 
augmentation index and pressure. Pulse-wave velocity was measured using 
both the Vicorder and SphygmoCor systems.
 Results There were no differences in any measurements of central arterial 
stiffness across the tertiles of BMI (Table 1).

 Tertile 1 (n=16) Tertile 2 (n=16) Tertile 3 (n=16) p-value 
(ANOVA)

BMI (kg/m2) 21.5 ± 2.3 28.8 ± 2.4 40.2 ± 5.3 N/A
Augmentation Index (%) 6 ± 17 6 ± 13 3 ± 10 0.797
Augmentation Pressure 
(mmHg) 3 ± 6 2 ± 4 1 ± 4 0.560
Brachial SBP (mmHg) 129 ± 9 130 ± 14 127 ± 11 0.852
Brachial DBP (mmHg) 76 ± 10 78 ± 7 83 ± 7 0.079
Central SBP (mmHg) 113 ± 16 112 ± 9 111 ± 9 0.930
Central DBP (mmHg) 79 ± 12 81 ± 7 85 ± 7 0.286
PWV (m/s) 5.4 ± 0.5 5.3 ± 0.5 5.6 ± 0.7 0.344
Table 1 Central arterial stiffness, SBP, systolic blood pressure; DBP, diastolic blood 
pressure

The mean PWV obtained by SphygmoCor and Vicorder system was 5.8 ± 
1.1m/s and 5.4 ± 0.6m/s respectively. PWV measurements taken with both 
devices were strongly correlated (r=0.63, P<0.0001), and there was no clinically 
signifi cant bias (-0.30 ± 1.01 m/s) although the Vicorder measurement were 
more consistent (repeatability 1.0 vs 2.2m/s).
 Conclusion In contrast to the non-pregnant situation, obesity does not increase 
central arterial stiffness in the third trimester of pregnancy. The Vicorder system 
may offer a valid and more reliable alternative to currently used techniques to 
measure PWV in a pregnant population.

S-116
Longitudinal Study of Metabolomic Changes in Normal Pregnancy. Richard 
P Horgan,1 Warwick B Dunn,2 Louise C Kenny,1,3 David I Broadhurst.1 1The 
Anu Research Centre, Dept of Obstetrics and Gynaecology, University College 
Cork, Cork, Ireland; 2The University of Manchester, United Kingdom; 3The 
SCOPE Consortium, .
Background: The recognition of abnormal events in pregnancy demands 
a clear understanding of normal maternal adaptation. The holistic study of 
biological systems (systems biology) is increasingly being viewed as necessary 
to provide a thorough understanding of underlying biological processes. 
Metabolic profi ling is a powerful systems biology strategy for investigating 
low molecular weight metabolites present in the metabolome of a cell, tissue or 
organism. The metabolome is a sensitive measure of the biological phenotype; 
an indicator of both genetic and environmental perturbations.

Aim: We aimed to characterise the metabolome of maternal plasma and urine 
for ‘normal’ uncomplicated pregnancy; discover metabolites that signifi cantly 
change over this period, and investigate to what degree changes in metabolism 
are correlated and personalised.
Methods: Urine and plasma samples from 30 ‘normal’ nulliparous women 
were collected at 8 time points (weeks 15, 20, 24, 28, 32, 36, 40, and >6 weeks 
postnatally). All women were participants in the SCreening fOr Pregnancy 
Endpoints (SCOPE) study. All samples were analysed using mass spectrometry 
technology.
Results: There were significant changes in both the urine and plasma 
metabolome over the gestational period. For example, in the urine metabolome 
there were clear changes in threonine, glycine, myo-inositol, lactic acid and 
4-hydroxybutanoic acid (fi gure 1).
Conclusion: System-wide changes were characterised in the maternal plasma/
urine metabolome throughout pregnancy. We also revealed how the dynamic 
nature of the metabolic change is dependent on an individual’s unique 
physiology and exposure to environmental factors. The understanding of 
personalised metabolic changes during pregnancy may aid the development of 
personalised intervention strategies for pregnancy complications.

Figure 1 A plot of all the metabolites detected (133) versus their p-value. Of 
the identifi ed metabolites (98), 23 had a p-value of less than 0.05.
Funded by the Health Research Board in Ireland (CRT/2007/5).

S-117
Effect of LMWH Prophylaxis on Thrombin Generation Post-Caesarean 
Section. Siti K Ismail,1 Lucy Norris,2 Shanthi Muttukrishna,1 John R Higgins.1 
1Anu Research Centre, Dept of Obstetrics and Gynaecology, University College 
Cork, Cork University Maternity Hospital, Ireland; 2Coagulation Research 
Laboratory, Dept of Obstetrics and Gynaecology, Trinity Centre for Health 
Sciences, St. James’ Hospital, Dublin 8, Ireland.
Background: Venous thromboembolism is a leading cause of maternal 
mortality. Caesarean section (CS) is a particular risk factor. Low molecular 
weight heparin (LMWH) is widely used for thromboprophylaxis in post 
CS delivery. Anti-Xa levels are traditionally used to measure the effi cacy 
of LMWH. However, measures of thrombin formation, may give a better 
indication of the full anticoagulant activity of LMWH than anti-Xa alone.
Aim: To determine the 24 hour anticoagulant activity of a fi xed prophylactic 
dose of tinzaparin (4,500 IU/day) in healthy women post caesarean section as 
compared to women post spontaneous vaginal delivery (SVD).
Method: Anti-Xa, tissue factor pathway inhibitor (TFPI), thrombin anti-
thrombin complex (TAT) and endogenous thrombin potential (ETP) were 
measured in twenty healthy women undergoing elective CS prior to and at 4, 
10, 18 and 24 hours post tinzaparin (4,500 IU/day), and compared with levels 
found in women post SVD at the same time points.
Results: Tinzaparin produces a predictable 24 hour profi le of anti-Xa activity 
with peak levels at 4 hours dropping sharply at 10 -24 hours. In-vivo thrombin 
production (as measured by TAT) is signifi cantly reduced from 4-24 hours 
post treatment despite declining of anti-Xa levels (P<0.001). In women post 
CS, peak thrombin generation and ETP were signifi cantly reduced at 4 hours 
post tinzaparin (P<0.001; P<0.001) and increased to pre-delivery levels 10-24 
hours post tinzaparin dose. In the post CS group, TFPI levels mirror anti-Xa 
levels during the 24 hours following treatment. During the 24 hours following 
delivery, ETP and peak thrombin production in the tinzaparin treated CS group 
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remained below levels found in the SVD group (P<0.001; P<0.01). TAT levels 
were higher in the CS group before tinzaparin treatment and following treatment 
are reduced to levels comparable to those found in the SVD group.
Conclusion: This study shows that although anti-Xa activity is reduced 10 
hours post tinzaparin, in-vivo thrombin production as measured by TAT is still 
inhibited. In women post CS, anti-Xa levels do not refl ect the full anticoagulant 
profi le of tinzaparin and thrombin production is effectively reduced even when 
anti-Xa levels are negligible.

S-118
Induction of Mannose-Binding Lectin and Heat Shock Protein by Glucose 
Ingestion in Pregnant Women. Shirlee Jaffe,1 Hannah Mossop,1 Ann Marie 
Bongiovanni,1 Iara M Linhares,1 Marilza VC Rudge,2 Steven S Witkin.1 
1Obstetrics & Gynecology, Weill Cornell Medical College, New York, NY, USA; 
2Obstetrics & Gynecology, State University of Sao Paulo, Botucatu, Brazil.
Introduction: Insulin sensitivity is decreased during pregnancy. Mechanisms 
regulating the maternal response to glucose ingestion in pregnancy have been 
incompletely elucidated. We evaluated changes in infl ammation-associated 
biomarkers in pregnant women after glucose ingestion.
Methods: Sera were obtained from 95 gravid women (17 White, 25 Black, 
38 Hispanic, 15 others or unknown) preceding and 1 hour following a 50 g 
glucose load at 24-28 weeks’ gestation. Aliquots were tested by ELISA for 
the 27kDa (hsp27), 60kDa (hsp60) and inducible 70kDa (hsp70) heat shock 
proteins, mannose-binding lectin (MBL), interleukin-1 receptor antagonist 
(IL-1ra) and interleukin-1b. Differences were analyzed by Mann-Whitney and 
Spearman rank correlation tests.
Results: Serum levels of MBL were elevated in the study population as a 
whole following glucose ingestion (p=.0192). This increase was independent 
of ethnicity. Hsp70 concentrations increased markedly following a glucose 
load only in Black women (p=.0030). Post-glucose hsp70 levels were higher 
in Blacks than in Whites (p=.0290) and Hispanics (p=.0405). Other serum 
analytes were unaffected by glucose. Pre-glucose MBL and hsp70 levels 
were independent of ethnicity, pregnancy history or maternal weight. The 
increase in post-glucose MBL was inversely proportional to pre-pregnancy 
body weight (p=.0376). None of the subjects was diagnosed with gestational 
diabetes (GDM).
Discussion: Circulating MBL concentrations have been shown to be 
proportional to insulin activity and pregnant women with low MBL levels are 
at higher risk for developing GDM. Infl ammation is a primary trigger of insulin 
resistance. MBL is an innate immune system component active in anti-microbial 
defense. Its elevation following glucose ingestion may promote anti-microbial 
killing, reducing the likelihood of glucose-mediated microbial proliferation and 
initiation of a chronic infl ammatory response. Hsp70 protects against insulin 
resistance in animal models. Humans with type 2 diabetes have reduced levels 
of circulating hsp70. Hsp70 limits pro-infl ammatory cytokine production and 
up-regulates antioxidant mechanisms. Selective hsp70 induction by glucose 
in Black women suggests that pregnancy-associated protective mechanisms 
against glucose-mediated damage may vary by ethnicity.

S-119
Uterine Artery Endothelial Cell (UAEC) β-Adrenergic System Modulates 
Pregnancy-Specifi c Catecholestradiol-Mediated Proliferation: Interactions 
of Catecholamines, β-Adrenergic Receptors, cAMP & MAPKs. Sheikh O 
Jobe, Jayanth Ramadoss, Yizhou Jiang, Jing Zheng, Ronald R Magness. Ob/
Gyn, UW-Madison, Madison, WI, USA.
Introduction: We reported that 2- & 4-hydroxyestradiol (2-OHE2 & 4-OHE2) 
increase pregnant (P)-UAEC proliferation via estrogen receptor-independent 
mechanisms; the underlying receptors & signaling mechanisms are unknown. 
2-OHE2 & 4-OHE2 exhibit structural similarities with norepinephrine (NE) 
& epinephrine (E) & bind to α- & β-adrenergic receptors (ARs). Thus, we 
hypothesized that 2-OHE2 & 4-OHE2 mediate in vitro P-UAEC proliferation via 
either α-AR or β-AR G-protein-coupled receptor (GPCR) signaling pathways 
(cAMP or MAPKs) & thus NE & E will partly infl uence these effects. Methods: 
We investigated the interactive effects of 2-OHE2 and 4-OHE2 with NE and 
E on P-UAECs mitogenesis with/without AR blockers (10µM, 1hr; α-ARs, 
phentolamine; β-ARs, propanolol; α1-ARs, Prazosin; α2-ARs,Yohimbine; 
β1-ARs, Betaxolol; β2-ARs, ICI 118,551; β3-ARs, SR 59230A) or MAPK 
blockers (p38, SB203580; p42/44, PD98059). Dose-response was evaluated 
with NE or E or with (0.1nM, 24hr) of 2-OHE2 or 4-OHE2 with NE or E. 
Proliferation was evaluated utilizing BrdU. cAMP production was assessed by 
ELISA (validated w/Forskolin). Results: P-UAECs express α2, β2 & β3, but not 
α1 & β1-ARs. 2-OHE2 & 4-OHE2 increased (P<0.01) P-UAEC mitogenesis 

& this was unaltered by phentolamine. Propanolol, ICI 118,551, SB203580, & 
PD98059 abrogated (P<0.01) proliferative effects of 2-OHE2 & 4-OHE2; lesser 
inhibition seen with SR 59230A. NE dose-dependently increased P-UAEC 
proliferation, whereas E induced proliferation decreased with increased 
doses. NE & E-induced proliferations were inhibited by propanolol, but not 
by phentolamine. Combined treatments of 2-OHE2 or 4-OHE2 with NE or 
E increased (P<0.01) proliferation compared to 2-OHE2, 4-OHE2, NE or E 
alone. 2-OHE2, 4-OHE2, NE, E & Forskolin all induced signifi cant production 
of cAMP (P< 0.01). 2-OHE2 & 4- OHE2 induced time course-specific 
phosphorylation of p38 & p42/44 MAPKs. Conclusions: 2-OHE2, 4-OHE2, 
NE & E stimulate P-UAEC proliferation via β2- & β3-ARs, not α-ARs. 
2-OHE2 & 4-OHE2 activate GPCR signaling via cAMP, p38 & p42/44 MAPKs. 
Investigation of pregnancy-induced angiogenesis requires appreciation of the 
interaction between catecholestradiols & catecholamines that may explain the 
increases in vascular sympathomimetic activity & impaired angiogenesis in 
preeclampsia. NIH HL49210,HD38843,HL87144,GM083252

S-120
Establishing Trimester Specifi c Reference Ranges for Maternal Thyroid 
Function. Azy Khalid,1 Zibi Marchocki,1 Caroline Joyce,2 John O’Mullane,2 
Keelin O’Donoghue.1 1Anu Research Centre, Department of Obstetrics and 
Gynaecology, University College Cork, Cork University Maternity Hospital, 
Cork, Ireland; 2Biochemistry, Cork University Hospital, Cork, Ireland.
Thyroid disorders are the commonest endocrine problems in women of 
childbearing age. Due to the diffi culty of clinical assessment of thyroid 
function in pregnancy, clinicians rely on biochemical assessment. However, 
diagnosis and management of thyroid disorders in pregnancy are complicated 
by changes in thyroid hormones during pregnancy - fT4 and fT3 decrease, and 
TSH increases – as well as by the lack of pregnancy specifi c reference ranges. 
Previous studies have been criticized for using small sample groups or older 
free hormone assays, as well as restriction to one trimester of pregnancy.
We aimed to establish trimester specifi c reference ranges for normal pregnancy 
in our local population.
This was a prospective study of 360 uncomplicated singleton pregnancies. 
Women attending antenatal clinics were invited to participate and informed 
consent was obtained. Those with known thyroid or autoimmune disorders, 
recurrent miscarriages, hyperemesis gravidarum and pre-eclampsia were 
excluded. Cross-sectional analysis of thyroid function (including fT4, TSH, 
fT3 and TPO analysis) was performed at 3 time points (11-14 weeks, 20-24 
weeks and 32-36 weeks). TFTs were analysed using a Roche Modular E170 
electrochemiluminescent immunoassay on a Roche E170 analyser. Trimester 
specifi c reference ranges (2.5th, 50th and 97.5th centiles) were calculated.
This study is currently still ongoing and expected to be completed by November 
2010. Currently 256 patients have been recruited. Median maternal age was 
30, (range 17-45) and 94% of women were Caucasian. Median free T4, TSH 
and T3 values were 14.40, 1.08, and 4.80 (fi rst trimester); 12.85, 1.44, and 
4.65 (second trimester); and 11.40, 1.63, and 4.20 (third trimester). 157 (61%) 
women across the three trimesters had TPO detected and 19 (7%) women had 
TPO levels above the normal range.
the calculated percentiles of free T4 and TSH in each trimester of pregnancy
 Trimester 1 Trimester 2 Trimester 3
 T4 TSH T4 TSH T4 TSH
2.5th centile 11.60 0.15 10.83 0.39 8.32 3.40
50th centile 14.40 1.08 12.85 1.44 11.40 4.20
97.5th centile 17.65 3.26 17.07 3.12 15.27 5.50
We have produced trimester specifi c thyroid function reference ranges for use 
in clinical practice.

S-121
The Association between Urinary Phthalate Metabolites and Premenstrual 
Syndrome in Pre- and Full-Term Delivered Women. Tae-Hee Kim,1 Hae-
Hyeog Lee,1 Soo-Ho Chung,1 Jun-Mo Kim,2 Yeon-pyo Hong,3 Young Lim Kho,4 
Yun-jung Yang.3 1Department of Obstetrics and Gynecology, Soonchunhyang 
University, Bucheon, Gyeoggi-Do, Republic of Korea; 2Department of Urology, 
Soonchunhyang University, Bucheon, Gyeoggi-Do, Republic of Korea; 
3Department of Preventive Medicine, Chung-Ang University, Seoul, Republic 
of Korea; 4School of Human & Environment, Eulji University, Sungnam City, 
Gyeonggi-do, Republic of Korea.
Introduction: Premenstrual syndrome (PMS) is one of the most common 
health problems in women. Phthalates are widely used as plasticizers to impart 
fl exibility to polyvinylchloride plastics. Exposure of phthalate could affect the 
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human reproductive system. Therefore, this study was performed to analyze the 
phthalate level in urine and examine the correlation of phthalate concentration 
and PMS in pre- and full-term delivery women.
Methods: We collected information about general characteristics (age, BMI), 
obstetric characteristics (the experience of abortion and preterm delivery, 
and parity), lifestyle and PMS (menstruation interval, menstrual amount, 
menstrual duration, menstrual pain) using self-administered questionnaires 
and urine samples from 57 pregnant women (full-term: 29, pre-term: 28) and. 
The phthalate metabolites in urine were analyzed by high-performance liquid 
chromatography with tandem mass spectrometry (HPLC/MS/MS), on-line 
enrichment and column switching techniques. Log-transformed creatinine-
adjusted urinary phthalates metabolites concentrations were compared between 
the pre- and full-term. We assess the correlation between phthalate concentration 
in pre- and full-term delivered women and PMS.
Results: The geometric mean urinary mono-n-butylphthalate (MnBP) 
concentration was higher in full-term delivered women than pre-term women. 
The geometric phthalate metabolites concentrations were not correlated with 
PMS in full-term delivered women. However, in pre-term delivered women, the 
geometric di(2-ethylhexyl)phthalate (DEHP) metabolites concentration were 
signifi cantly positively correlated with menstruation interval, menstrual amount, 
menstrual duration and monoethyl phthalate (MEP) level was negatively 
correlated with menstrual pain.
Conclusion: Phthalates level could affect the development of premenstrual 
syndrome in pre-term delivery women.

S-122
Maternal Obesity during Pregnancy – The Effects on Maternal Physiology, 
Fetal and Placental Development in Mice. Vicky King,1 Jane E Norman,1 
Amanda J Drake.2 1Centre for Reproductive Biology, University of Edinburgh, 
Edinburgh, United Kingdom; 2University/BHF Centre for Cardiovascular 
Science, University of Edinburgh, United Kingdom.
Maternal obesity in pregnancy is associated with increased risks to mother 
and offspring although little is known about underlying mechanisms. Using 
a mouse model of diet-induced obesity (DIO), we have explored the effects 
of obesity on maternal physiology during pregnancy, on placental and fetal 
growth and on the expression of genes known to impact on fetal and placental 
growth and placental nutrient transport in late gestation.
Female C57Bl/6 mice were maintained on obesogenic (58% kcal fat, 25.5% 
kcal carbohydrate as sucrose) or matched control (Con) diets from 5 weeks. 
Females underwent glucose tolerance tests (GTT) at 17 weeks, were mated 
with C57Bl/6 males, remaining on diet throughout pregnancy. At E18, pregnant 
females had GTTs or diurnal bloods taken (n=7/group). In a separate cohort, 
mice were culled at E18 (n=7/group), litter size, fetal and placental weights 
were recorded (Con n=47, DIO n=52). Placentas were dissected and snap-frozen 
for gene expression analysis by RT-PCR.
At 17 weeks, DIO mice weighed more than Con (p<0.001), were 
hyperinsulinaemic (p<0.001) with increased plasma triglycerides (p<0.05) and 
cholesterol (p<0.001). During pregnancy, DIO mice gained less weight than 
Con (p<0.001). At E18, pregnant DIO females were hyperinsulinaemic (AUC 
DIO vs Con p<0.05), had elevated plasma cholesterol levels (p<0.001) with 
no difference in plasma triglyceride, or in basal or peak plasma corticosterone 
levels. At E18, DIO fetuses weighed less than Con (p<0.05), although there 
were no differences in litter size or placental weights. In placentae of male 
offspring, there were no differences between Con or DIO (n=8/group) in the 
expression of glucocorticoid receptor, HSD11ß2, a number of key nutrient 
transporters (Slc38a1, Slc38a2, Slc38a4, Glut1, lipoprotein lipase) or in the 
expression of the imprinted genes Mest, cdk1nc and Igf2r.
Thus, in late gestation pregnant mice, obesity is associated with alterations 
in maternal physiology, in particular glucose-insulin homeostasis and lipid 
levels. Despite the derangements in maternal physiology there were no effects 
on placental size or gene expression, suggesting some degree of placental 
adaptation to an abnormal maternal environment. Nevertheless, maternal 
obesity was associated with reduced fetal weight at E18 which may have 
implications for offspring health.

S-123
Differential Expression of Tissue Factor in 1st Trimester, Term Basalis or 
Term Parietalis Decidual Cells. Graciela Krikun,1 Jordan Trezza,2 Mizanur 
Rahman,1 Lynn Buchwalder,1 Frederick Schatz,1 Charles J Lockwood.1 1Ob/
Gyn & Rep. Sci, Yale University SOM, New Haven, CT, USA; 2Biochemistry, 
New York Medical College, Valhalla, NY, USA.
Introduction: Exposure of the human endometrium to ovarian steroids results 
in decidualization of the stromal cells which become the major component of 
the decidua of pregnancy. Previous studies have established that tissue factor 
(TF) the initiator of hemostasis, and whose critical role in angiogenesis has 
now been established, is particularly up-regulated at the time of implantation. 
To further analyze the expression of TF, and its role throughout pregnancy, 
we compared its expression by fi rst trimester, term parietalis and term basalis 
decidual cells.
Methods: Decidual tissues were obtained from women undergoing fi rst 
trimester elective terminations or repeat Cesarean sections. Cells derived from 
these tissues were cultured with estradiol (10-8 M) + progestin (10-7 M) for 10 
days to mimic the environment of pregnancy. The expression TF was analyzed 
by ELISA and by Western blotting with two different TF antibodies.
Results: Cells derived from decidua parietalis displayed signifi cantly lower 
TF protein expression compared to cells from decidua basalis 123+/-11 pg/
mg vs 217.774 pg/mg (p<0.001, n=4). Likewise decidua parietalis displayed 
signifi cantly lower TF protein expression compared to cells from 1st trimester 
decidua 208+/-4 pg/mg (p <0.001, n=4). To confi rm our fi ndings, Western 
blotting was conducted with these cells for TF expression. Similar results were 
observed as those with ELISA. Moreover, we observed differential expression 
of the alternative spliced form of TF depending on the cell type.
Conclusion: Significant differences among cells derived from decidua 
parietalis vs decidua basalis or 1st trimester decidual cells implies that TF 
may have different roles depending on the time of pregnancy or location in 
the decidua. We posit that this involves the dual role of TF as a hemostatic 
and an angiogenic agent where it would have a more signifi cant function for 
the invading trophoblast (fi rst trimester) or in the maternal fetal interface at 
term (decidua basalis). Further studies will be required to further investigate 
this new fi nding.

S-124
Vasoconstriction in Uterine Arteries in an Ovine Model of Intrauterine 
Growth Restriction. Gene Lee, Masahiko Oka, Joseph Statwick, Juan Arroyo, 
Henry Galan. OBGYN, University of Colorado Denver, Aurora, CO, USA.
Introduction: In a hyperthermic (HT) ovine model of severe IUGR 
characterized by increased blood fl ow resistance and reduced volume blood 
fl ow in the uterine artery (UtA), mechanisms of vasoconstriction remain 
unknown. Using an in vitro ring bath system, our objectives were to: 1) assess 
UtA vasoconstriction across gestation (55, 95, and 130 days of gestation; dGA), 
and 2) compare KCl and phenylephrine (PE) vasocontrictive responses between 
IUGR and control (C) animals.
Study Design: 35 ewes underwent necropsy at either 55 dGA (4 C, 4 IUGR), 95 
dGA (5 C, 11 IUGR) or 135 dGA (5 C, 6 IUGR). IUGR was induced by exposing 
the ewes to HT conditions starting at 35 dGA (term=147 dGA). UtA were 
harvested at necropsy and 3-4 mm cross sectional vessel segments were placed 
on steel wires attached to a force displacement transducer to measure isometric 
force (g) changes. Vessel contractility was evaluated with KCl 120 mM and PE 
(1 nm – 10 uM). PE constriction was normalized to KCl responses.
Results: C and IUGR pairwise analysis by Mann-Whitney tests showed that 
IUGR rings constricted less than C rings only at 55 dGA for both KCl 120 mM 
(p<0.003) and the higher doses of PE (1 uM, 10 uM) (p=0.0003 for each dose). 
C and IUGR contraction were similar at 95 and 130 dGA at all doses.
Gestational age effects using 2-way ANOVA showed that with KCl, C rings 
contract similarly across gestation, while IUGR rings showed a step-wise 
increase in contraction force from 55 to 130 dGA (p < 0.05, p < 0.01). PE at 
1-10 uM, normalized to KCl as a percentage, revealed blunted vasoconstriction 
in IUGR compared to C only at 55 dGA. At 95 and 130 dGA, IUGR rings 
constricted similarly to C rings after PE.
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Conclusion: IUGR UtA vessels have a dose-dependent and gestational age 
dependent effect on vasoconstriction. In early gestation, the IUGR UtA 
has a blunted vasoconstrictive response to both KCl and PE. The blunted 
vasoconstriction to PE in early gestation of IUGR UtA rings suggests that the 
a-adrenergic receptor pathway is affected in IUGR. (Supported by NIH grant 
R01 HL071990-01A1)

S-125
The Modulation of Androgen Signaling by Steroid Hormones and 
Mechanical Stretch: A Novel Pathway of Labor Initiation. Yunqing Li,1,2 
Oksana Shynlova,1 Xuesen Dong,4 Stephen J Lye.1,2,3 1Samuel Lunenfeld 
Research Institute, Mount Sinai Hospital; 2Department of Physiology, 
University of Toronto; 3Department of Obs&Gyn, University of Toronto; 
4Prostate Center, University of British Columbia.
While progesterone (P4) is known to play a key role in maintaining pregnancy, 
androgen has also reported to inhibit spontaneous myometrial contractility in 
pregnant women. However, little is known about the mechanisms that regulate 
androgen signaling during gestation. p54nrb is a co-regulator of both androgen 
and progesterone receptors. We hypothesized that steroid hormones and 
mechanical stretch of the uterus initiate labor by modulating androgen signaling 
and the expression of p54nrb.
Objectives: (1) To study the expression of androgen receptor (AR) in rat 
myometrium during gestation and at term labor; (2) To investigate the effect 
of mechanical stretch and steroid hormones on myometrial AR and p54nrb 
expression; (3) To examine the effects of androgen signaling blockade on p54nrb 
expression in pregnant rat myometrium.
Methods: We used rat models of (1) pregnancy and term labor, (2) unilateral 
pregnancy, (3) ovariectomized (OVX) non-pregnant rats primed with estrogen 
(E2, 10ug/kg, s.c.) and treated with/without P4 (16 mg/kg, s.c.); and (4) rats 
in late gestation treated with Casodex (AR inhibitor, 100 mg/kg, s.c.). Total 
protein and mRNA was extracted from rat myometrium and analyzed by real-
time PCR and immunoblot.
Results: (1) AR protein was expressed in rat myometrium in early and mid 
gestation and decreased signifi cantly at term and during labor (p<0.001); (2) 
AR and p54nrb protein expression was signifi cantly lower in gravid uterine horns 
compared to empty horns in late gestation and during term labor (AR: p<0.001 
and p54nrb: p<0.05); (3) After priming with E2, administration of P4 to OVX 
rats increased myometrial AR protein expression (p<0.05) and p54nrb mRNA 
expression (p<0.001); (4) Blockade of AR signaling by Casodex repressed p54nrb 
protein expression in pregnant rat myometrium at late gestation (p<0.01).
Conclusion: Myometrial expression of AR and p54nrb is regulated by both 
hormonal and mechanical signals. The decrease in androgen signaling at late 
gestation may represent a potential mechanism to reduce p54nrb expression and 
consequently initiate labor.
Supported by CIHR# 37775 and DO: PREA, MD/PhD Studentship.

S-126
Role of Placental VEGFA in Maternal Pregnancy Outcomes. Han Li,1,2,3 
Dawei Qu,1 Hoonki Sung,1 Andras Nagy,1,4 S Lee Adamson.1,2,3 1Samuel 
Lunenfeld Research Institute, Mount Sinai Hospital; 2Physiology, University 
of Toronto; 3Obstetrics and Gynecology, University of Toronto; 4Molecular 
Genetics, University of Toronto, Toronto, ON, Canada.
Introduction: Maternal circulating VEGFA increases during pregnancy 
however its source and function is unknown. VEGFA is expressed in placenta. In 
mice, Vegfa mRNA is most abundant in the placental junctional zone (JZ) which 
is perfused by blood returning to the maternal circulation. We hypothesized 
that the placenta is a source of maternal plasma VEGFA and knocking out one 
allele of Vegfa in the JZ (JZ-Vegfa+/-) of every placenta would affect maternal 
pregnancy outcomes.
Methods: To obtain dams (n=11) carrying JZ-Vegfa+/-placentas, we bred 
homozygous Vegf-loxP females with homozygous Tpbpa-Cre males (for JZ-
specifi c Cre expression). Results were compared to pregnancies in Vegfa-loxP 
females (n=9) bred with wild type males. To evaluate pregnancy outcomes, 
we measured maternal arterial pressure by tail cuff prior to pregnancy, and at 
gestational 9.5, 13.5, and 17.5 d. At 17.5 d, we measured protein, red blood 
cells and glucose in maternal urine using test strips, maternal cardiac output 
(CO) with ultrasound, and accessed litter size, and fetal body weight.
Results: Arterial pressure was signifi cantly higher at 17.5 d in JZ-Vegfa+/-

mice than in controls (132±4 vs. 121±2 mmHg, p<0.05) while no inter-group 
differences were found at earlier time points. CO of JZ-Vegfa+/-mice did not 
differ signifi cantly from controls at 17.5 d, suggesting that higher arterial 
pressure was caused by higher peripheral vascular resistance. Although no 
abnormalities in maternal urine protein and glucose levels were observed, 
hematuria was found in 6 of 11 JZ-Vegfa+/-mice and in 0 of 9 controls (p<0.05). 
Nevertheless, litter size and fetal weights did not differ between groups at 
17.5 d.
Discussion: Results suggest that losing one allele of Vegfa in the placental JZ 
adversively affects normal maternal function without impairing fetal survival 
and growth. It is unclear whether observed pregnancy outcomes are a direct 
consequence of a change in maternal circulating VEGFA level due to reduced 
placental VEGFA during late pregnancy or a result of an abnormally developed 
placenta due to insuffi cient JZ-VEGFA in early pregnancy. Although the 
mechanism remains to be defi ned, results suggest that placental-derived VEGFA 
is crucial in maintaining normal maternal function during pregnancy.
Supported by CIHR MOP-93618.

S-127
Extra Amniotic Balloon for Pre-Induction Cervical Ripening: A 
Randomized Comparison of Weighted Traction vs. Non-Weighted. 
Monica A Lutgendorf,1 Alan M Johnson,2 Eric A Terpstra,1 Tracie C Snider,1 
Samantha A McKelvey,2 Everett F Magann.2 1OB-GYN, Naval Medical Center 
- Portsmouth, Portsmouth, VA, USA; 2OB-GYN, University of Arkansas, Little 
Rock, AR, USA.
Objective To determine whether a weighted vs. non-weighted extra-amniotic 
supracervical foley balloon achieved a shorter fi rst stage of labor in the cervical 
ripening of an unfavorable cervix.
Methods: This was a randomized trial of patients presenting to Naval Medical 
Center Portsmouth for labor induction with an unfavorable cervix (Bishop 
score <4). Women were randomized to one of two groups: weighted foley 
catheter with 1,000 mL fl uid bag and non-weighted with the foley catheter 
taped to the patient’s thigh.
Results: A total of 62 women were randomized to the weighted vs. non-weighted 
Foley groups. After balloon discontinuation until complete dilation was not 
different in the weighted 817.5 ± 55 minutes vs. 838.2 ± 57 minutes (p=0.7972). 
The time from Foley insertion until discontinuation was signifi cantly longer 
in the non-weighted group 277 ± 39.1 vs. 95.6 ± 11.9 minutes (p=0.001) and 
resulted in longer cervical ripening / fi rst stage of labor in the non weighted 
1111.0 ± 57.6 vs. weighted group (p=0.0246). The non-weighted Foley had a 
shorter fi rst stage of labor as gravidity increased (p-0.007) and as race went 
from white to non-white (p = 0.0028).
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Conclusions: The fi rst stage of labor after cervical ripening is not shortened 
by a weighted foley. The total time from cervical ripening to the end of the fi rst 
stage of labor is signifi cantly shorted with the weighted Foley. Both gravidity 
and race interact with the weighted Foley to shorten the fi rst stage of labor.

S-128
Microchimeric Fetal Cells Are Involved in Maternal Wound Healing after 
Pregnancy. Uzma Mahmood,1 James F Fitzgibbon,2 Keelin O’Donoghue.1 
1Anu Research Centre, Department of Obstetrics and Gynaecology, University 
College Cork, Cork University Maternity Hospital, Cork, Ireland; 2Pathology, 
Cork University Hospital, Cork, Ireland.
Fetal cells persist in mothers for decades after delivery; in a phenomenon 
called fetal microchimerism. While persistent fetal cells were fi rst implicated 
in autoimmune disease, studies in animal and human pregnancy now suggest 
instead that microchimeric fetal cells play a role in the response to tissue injury. 
The aim of this study was to determine whether microchimeric fetal cells 
improve wound healing after pregnancy. We aimed to investigate the impact 
of fetal cells in the adult wound, using caesarean section (CS) as a model of 
wound healing in pregnancy.
Skin biopsies were taken from CS scars and compared with laparotomy wounds 
in nulliparous women. Detailed reproductive histories were obtained. Blinded 
histological analysis of scar tissue using a standard scar scoring system, 
in Hematoxylin and Eosin (H&E) and Gomori trichrome stained sections, 
measured differences in wound healing between the groups. Elastin staining 
quantifi ed the amount of elastic tissue in the scars. XY-FISH (fl uorescence in 
situ hybridisation) was used, in multiple paraffi n-embedded tissue sections 
from 65 patients, to locate and quantitate microchimeric male presumed-fetal 
cells.
H&E comparisons suggested that wound healing improves after pregnancy. 
There were few differences between healed CS scars and uninjured skin, with 
only increased vascularity and increased number of fi broblasts in the scars. 
Elastin stained up to 50% positive in scar tissue, confi rming that the scar not 
only restores normal structure but almost normal function after pregnancy. 

XY-FISH confi rmed the presence of isolated 1-9 male fetal cells per section 
in the epidermis of the healed CS scars from only those women who had their 
fi rst male child by CS. Nested PCR will confi rm the presence of male fetal 
cells in the female skin. To investigate the fetal cell type involved, combined 
FISH and immunostaining experiments are still in progress.
Our study suggests that, in response to signals produced by maternal skin 
injury at caesarean section, microchimeric fetal cells proliferate locally or, 
alternatively, after injury fetal cells migrate to the site of damage to become 
involved in maternal tissue repair. This study may demonstrate that wound 
healing is more fetal-like (scarless) after pregnancy and provide information 
on the long-term benefi ts of pregnancy.

S-129
Gene Targeting to the Utero-Placental Circulation of Pregnant Guinea Pigs. 
Vedanta Mehta,1 Donald M Peebles,1 Michael Boyd,3 Ian C Zachary,2 John F 
Martin,2,4 Anna L David.1 1Institute for Women’s Health, University College 
London, London, United Kingdom; 2Cardiovascular Biology, University 
College London, London, United Kingdom; 3Biological Services Unit, Royal 
Veterinary College, London, United Kingdom; 4CSO, Ark Therapeutics Ltd., 
London, United Kingdom.
Introduction:Impaired utero-placental perfusion results in fetal growth 
restriction (FGR). Our previous work has shown that local over-expression 
of VEGF-A165 in the uterine arteries (UAs) of pregnant sheep signifi cantly 
increases uterine blood fl ow and alters UA vascular reactivity. Using the 
maternal nutrient restriction guinea pig (GP) model of FGR, we are now 
studying if fetal growth can be improved using local UA VEGF gene therapy. 
This study determined the optimum technique of gene targeting to the 
uteroplacental circulation of pregnant GPs.
Method:Anaesthetized pregnant GPs at 45 days of gestation (term=65days,n=22) 
underwent a mid-line laparatomy. The uteroplacental and pelvic vessels 
were dissected under microscopy. Adenovirus vector encoding the reporter 
gene β-galactosidase (Ad.LacZ,1x1010 viral particles) was delivered to the 
uteroplacental circulation by 4 methods (a)intra-arterial injection into UAs 
(0.5-1.3 ml,n=16 vessels) or (b)internal iliac arteries (0.4-1.5 ml, n=12); (c) 
external application of vector (0.5-1.0 ml) to the exposed UA and radial artery 
(RA, n=12); or (d) dilution of vector in Pluronic F-127 thermo-sensitive gel 
and external application to exposed UA and RA (1.0 ml, n=3). GPs were 
sacrifi ced 2-7 days later, and X-gal staining was performed on all maternal 
and fetal tissues.
Results:Direct UA injection was successful in 44% of attempts, and gave 
gene transfer to the UA and RAs supplying the cervical end embryos, but not 
those at the ovarian end of the uterus. Internal iliac injection was successful 
in 65% of attempts and resulted in gene transfer to the pelvic muscles, bladder 
and cervix but not the the utero-placental circulation. External UA and RA 
administration of vector alone led to transduction of all vessels on which the 
vector had been applied, but transgenic protein expression in the uterus and 
liver was high. Administration of the vector Pluronic gel combination led to 
very high levels of expression localized to the utero-placental circulation, with 
no systemic vector expression.
Conclusion:Application of vector in combination with Pluronic gel to the 
uteroplacental circulation of pregnant GPs achieves localized gene transfer, 
without systemic spread.

S-130
The Effects of Local Over-Expression of VEGF-D on the Uterine Arteries 
and Uterine Artery Endothelial Cells of Pregnant Sheep. Vedanta Mehta,1 
Khalil N Abi-Nader,1 Panicos Shangaris,1 Sheng-wen S Shaw,1 Michael Boyd,3 
Ian C Zachary,2 John F Martin,2,4 Donald M Peebles,1 Anna L David.1 1Institute 
for Women’s Health, University College London, London, United Kingdom; 
2Cardiovascular Biology, University College London, London, United 
Kingdom; 3Biological Services Unit, Royal Veterinary College, London, United 
Kingdom; 4CSO, Ark Therapeutics Ltd., London, United Kingdom.
Introduction:Impaired utero-placental perfusion leads to fetal growth 
restriction. We have shown a signifi cant increase in blood fl ow long-term in the 
uterine arteries (UAs) of pregnant sheep and signifi cantly reduced contractility 
following UA transduction with an adenovirus encoding VEGF-A165 (Ad.
VEGF-A). We have now studied the long-term effects and mechanism of action 
of another VEGF family member, VEGF-D in pregnant ovine UAs.
Method:Transit-time fl ow probes were implanted around UAs of mid-gestation 
pregnant sheep (n=5,term=145 days). After obtaining baseline blood fl ow 
values for 7 days, we injected adenovirus vectors (5x1011 particles) encoding 
the mature form of the VEGF-D gene,i.e., VEGF-D∆N∆C(Ad.VEGF-D, Ark 
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Therapeutics Ltd.) into one UA, and a reporter β-galactosidase gene (Ad.
LacZ), contralaterally. UA blood fl ow (UABF) was measured daily until term. 
At post-mortem, UA sections were examined in an organ bath. UA adventitial 
blood vessels were enumerated by anti-vWF staining. UA endothelial cells 
(ECs) were isolated from control mid-gestation pregnant sheep, cultured 
and infected with Ad.VEGF-D vector. Protein extracted from these UAECs 
was assayed for eNOS, iNOS and phosphorylated eNOS Ser1177 (P-eNOS) by 
Western blotting
Result:The maximum increase in UABF from baseline in the Ad.VEGF-D 
transduced vessels was greater than the Ad.LacZ transduced vessels (60%v/
s36%,n=5,p>0.05). Contractility with phenylephrine was signifi cantly less in 
Ad.VEGF-D compared to Ad.LacZ transduced vessels (Emax144 v/s 187,p<0.05, 
n=5); bradykinin had no signifi cant effect on relaxation. There was a greater 
number of blood vessels in the perivascular adventitia of Ad.VEGF-D 
transduced vessels (94 v/s 56, p=0.054, n=4). eNOS, iNOS and P-eNOS levels 
increased with rising adenovirus vector concentrations in UAECs transduced 
ex vivo.
Conclusion:Local delivery of Ad.VEGF-D shows a trend towards increased 
UABF, and the effect may be mediated by diminished contractility, adventitial 
neovascularisation and eNOS upregulation. Hence, Ad.VEGF-D has a similar 
effect to Ad.VEGF-A on pregnant sheep UAs.

S-131
Effects of Pregnancy on Uterine Artery Connexins: A Study of Domain 
Specifi c Partitioning. Timothy J Morschauser,1 Jayanth Ramadoss,1 Wu-xiang 
Liao,2 Dong-bao Chen,2 Ian M Bird,1 Ronald R Magness.1,3,4 1Ob/Gyn, UW-
Madison; 2Ob/Gyn, UC-Irvine; 3Pediatrics, UW-Madison; 4Animal Sciences, 
UW-Madison.
INTRODUCTION: Uterine vascular adaptations facilitate rises in uterine 
blood fl ow (UBF) during pregnancy which is partly mediated by gap junction 
(GJ) connexin (Cx) proteins and eNOS. In systemic vasculature, the caveolar 
(cav) subcellular domain, plays a role in Cx GJ communication. However, 
no study has investigated the partitioning of Cx proteins to the cav domain, 
the home for eNOS, & their dynamics upon ATP treatment. It is currently 
thought that ATP regulates eNOS in a manner dependent on Cx function. 
HYPOTHESIS: We hypothesized that compared to the nonpregnant (NP) 
uterine artery endothelium (UAE), GJ proteins Cx 43 & 37 expression is 
elevated during pregnancy (P) and will exhibit domain-specifi c partitioning 
between cav & noncav subcellular pools. METHODS: UAE from uterine 
vessels were isolated from NP (luteal,n=7) & P (120-130d,term=147d;n=31) 
ewes. Domain-specifi c studies were performed using cultured uterine artery 
endothelial cells from P ewes. Domain partitioning was studied in response 
to ATP (100mM,5 min). Cav enrichment was done using sucrose gradient 
ultracentrifugation. Data were analyzed using LC/MS/MS & validated by 
Westerns. RESULTS: Compared to luteal, Cx43 & Cx37 protein levels in UAE 
from P ewes increased by 25.8 & 10.3 fold, respectively (P<0.001). Subcellular 
domain analyses in P UAECs via LC/MS/MS revealed the presence of Cx43, 
but not Cx37 in the cav. Western validation of Cx43 showed a signifi cant main 
effect of subcellular domain; Cx43 expression was 2.9 fold more abundant in 
the cav vs. noncav pool (P=0.006). An effect of ATP or interaction was not 
noted. However, pairwise analysis revealed a signifi cant domain-specifi c ATP 
effect; ATP led to a 1.7 fold increase in the cav Cx43 distribution (P=0.013). 
Cx37 was not detected in the cav domain but was located only in the noncav 
pool and was unaltered by ATP. CONCLUSIONS: There is a P-associated 
increase in UAE expression of Cx43 & Cx37. A subcellular domain distribution 
was noted with both Cx43 & Cx37 expression; Cx43 is predominately 
located in the cav & Cx37 in the noncav pool. ATP resulted in an increase 
in cav Cx43 levels suggesting rapid traffi cking of Cxs to the caveolae and 
an interaction with caveolar eNOS. These data suggest an important role for 
Cxs in delineating mechanisms for increases in UBF during pregnancy.NIH 
HL49210,HD38843,HL87144

S-132
Determining Urinary (THF + alloTHF)/THE Ratio To Assess 11β-HSD 
Activity throughout Normal Pregnancy. Ozgul Muneyyirci-Delale,1,2 Vijaya 
L Nacharaju,1 Leslie Bender,1,2 Jenny Anopa,1 Tana Shah,1,2 Ghadir Salame,1,2 
Ovadia Abulafi a.1,2 1OB/GYN, SUNY Downstate Medical Center, Brooklyn, NY, 
USA; 2OB/GYN, Kings County Hospital Center, Brooklyn, NY, USA.
Objective: To determine urinary tetrahydrocortisol (THF) to tetrahydrocortisone 
(THE) ratio throughout the normal pregnancy. The human placental 
11β-hydroxysteroid dehydrogenase (11β-HSD) enzyme has an important role 
in controlling the amount of glucocorticoid that reaches the fetus as excess 

glucocorticoids impair fetal growth. Furthermore, the placental 11β-HSD has 
been shown to increase during pregnancy to provide this protection. The urinary 
THF to THE ratio was shown to represent 11β-HSD function in general. In 
this study we attempted to establish THF/THE ratio during pregnancy, which 
can provide a base line for normal pregnancy which will be compared to 
pregnancies with complications.
Materials and Methods: Spot urine was colleted from pregnant patients 
(N=18) after obtaining an IRB informed consent form during their 1st (n=6), 
2nd (n=6), and 3rd (n=6), trimesters and stored at -800 C. Metabolites from 5 
ml urine were extracted using C-18 columns. The extract was hydrolyzed with 
glucoronidase enzyme. Then free steroids were re-extracted also using C-18 
columns. The extract was derivatized with methoxime hydrochloride at room 
temperature overnight and then with trymethylsilyl derivatizing agent (BSTFA) 
at 1000 C for 3 hours. One microliter of the derivatized sample was injected into 
GC/MS instrument and areas of cortisol metabolites were quantitized.
Results: The (THF + alloTHF) / THE ratios in 1st, 2nd and 3rd trimester were 
0.5550 ± 0.1539, 0.16 ± 0.098 and 0.098 ± 0.063 respectively. This ratio 
was higher in 1 st trimester of the pregnancy than the 2nd (p=0.0004) and 
3rd (p=0.00005) trimester. Difference between 2nd and 3rd trimester were not 
found.
Conclusion: The ratio of THF to THE was determined throughout pregnancy 
by the GC/MS method using a small number of patients. Monitoring this ratio 
in normal pregnancy will be continued and compared to pregnancies with 
complications.

S-133
Pregnancy Outcomes in Women with Elevated Fetal Hemoglobin. Ally 
Murji,1 Mara Sobel,1 Anne Mcleod,2 Matthew Sermer,3 Howard Berger.4 
1Obstetrics and Gynecology, University of Toronto, Toronto, ON, Canada; 
2Hematology, Mt Sinai Hospital, Toronto, ON, Canada; 3Maternal Fetal 
Medicine Division, Mt Sinai Hospital, University of Toronto, Toronto, ON, 
Canada; 4Maternal Fetal Medicine Division, St Michael’s Hospital, University 
of Toronto, Toronto, ON, Canada.
Objective: To determine pregnancy outcomes in women with persistently 
elevated levels of fetal hemoglobin (HbF).
Methods: In this retrospective cohort study, reproductive-aged women with 
elevated levels of fetal haemoglobin were identifi ed by searching the Ontario 
Provincial Hemoglobinopathy Laboratory Database. Maternal, obstetric and 
neonatal data were then extracted from chart reviews at two perinatal referral 
hospitals.
Results: Twenty-two women with a total of 43 pregnancies and 33 live 
births were identifi ed. Maternal levels of HbF ranged between 11-100%. All 
neonates born to mothers with HbF >=70% were small for gestational age or 
intra-uterine growth restricted. In 17 of 18 patients with HbF <70%, the fetus 
was appropriately grown. Three women (4/32 pregnancies) received blood 
transfusions. The need for transfusion was unrelated to HbF levels.
Conclusion: Persistently elevated maternal levels of HbF during pregnancy 
presents a unique situation where both mother and fetus produce hemoglobins 
with equivalent oxygen affi nities. Our study demonstrates that fetuses, although 
small, are able to compensate for this decreased oxygen affi nity gradient at 
the maternal-fetal interface.

S-134
Establishing Referance Ranges for D-dimers in Normal Pregnancy. 
Nicolai Murphy,1 Ali Khashan,1 David Broadhurst,1 WN Ezyani W Jabarudin, 
Brid Wallace, Brad Unryn, Oonagh Gilligan,2 Keelin O’Donoghue,1 Louise 
C Kenny.1 1Anu Research Centre, University College Cork, Cork, Ireland; 
2Department of Haematology, Cork University Hospital, Cork, Ireland.
Background: Venous thromboembolism (VTE) is a major cause of maternal 
morbidity and mortality. D-dimer is a fragment found within the blood during 
the breakdown of a thrombus. In the non-pregnant patient a blood test of 
D-dimer levels can be used to rule out this disease. In pregnancy D-dimer 
concentration increases progressively from conception until birth, limiting its 
use as a screening test.
Aim: To establish reference ranges for D-dimer levels at four time points during 
normal pregnancy. To perform a kit comparison at one time point to confi rm 
the values are instrument dependant.
Methods: D-dimer levels were tested at <12 weeks, 19-21+6weeks, 38-40+6

 

weeks and day 2 postpartum. At 19-21+6 samples were tested with both Biopool 
and Innovance assay.
Results: Data from a previous study establishing nomal non-pregnant ranges 
of D-dimer using the Bio-pool Auto-Dimer1 was used to compared with the 
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data collected. This showed the D-dimer 95th percentile diagnostic cut-off 
for normal non-pregnant women (224 ng/ml) is not applicable at any of the 
pregnancy time-points studied (table 1).
Conclusion: The results support fi ndings from previous studies reporting 
a progressive increase in D-dimer levels during normal pregnancy 2.The 
comparison proved that these results are instrument dependant (fi gure 1).
Recommended cut off in pregnancy
Period Median (ng/ml) 5th percentile (ng/ml) 95th percentile/

new cut off(ng/ml)
<12 weeks (n=163) 101 39 499
19-21 (+/-6 days) (n=167) 282 131 628
38-40 (+/-6 days) (n=102) 661 343 1513
Day 2 postnatal (n=164) 480 193 1746
The recommended non-pregnancy D-Dimer cut-off level for the Bio-pool Auto-Dimer 
Assay is 224 ng/ml. 

1. Evaluation Report: Eight D-Dimer assays for the exclusion of Deep Vein 
Thrombosis. Medicine and Healthcare products Regulatory Agency, Nov. 
2003,42-46.
2. Kline, J.A., G.W. Williams, and J. Hernandez-Nino, D-dimer concentrations 
in normal pregnancy: new diagnostic thresholds are needed. Clin Chem, 2005. 
51(5):825-9.

S-135
Dysregulation of One Carbon Cycle (1CC) Metabolites by Maternal 
Nutrient Excess (MNE) in Baboon Pregnancy. Peter W Nathanielsz,1 Guoyao 
Wu,2 Stephen P Ford,3 Adam Uthlaut,3 Laura A Cox,4 Mark J Nijland.1 1Center 
for Pregnancy and Newborn Research, Dept OB/GYN, The University of Texas 
Health Science Center at San Antonio, San Antonio, TX, USA; 2Dept Animal 
Sci & Center for Animal Biotechnology and Genomics, Texas A&M University, 
College Station, TX, USA; 3Dept Animal Sci, Center for the Study of Fetal 
Programming, University of Wyoming, Laramie, WY, USA; 4Dept Genetics, 
Southwest Foundation for Biomedical Research, Southwest National Primate 
Research Center, San Antonio, TX, USA.
The 1CC is critical to nucleic acid, lipid and choline synthesis and epigenetic 
changes involving methylation. There is much interest in effects of maternal 
obesity and MNE on offspring outcomes. We determined 1CC homocysteine 
(HCYS), folic acid (FA), methionine (Met) and vitamin B12 (B12) in pregnant 
baboons on normal and MNE diets at 0.9 gestation (G).
METHODS: Healthy female baboons of similar body weight ate normal 
chow (CTR - 12% energy from fat; 0.29% glucose,0.32% fructose; n=22) 
or MNE - 45% energy from fat; 4.62% glucose and 5.64% fructose plus free 
access to fructose sodas for at least nine months prior to pregnancy) that 
increased maternal body fat and triglyderides (n=5). Fetuses were removed 
by CSection at 0.9 G under general anesthesia and maternal (M) and fetal (F) 
blood measured for HCYS, FA, and B12 by Immulite 100 and Met by HPLC. 
Analysis by Student’s ttest; P set at < 0.05
RESULTS:

Fig 1. 1CC intermedites in C and MNE M and F blood at 0.9G.
At breeding MNE mothers were heavier than CTR (20.2 + 0.45 vs. 16.9 + 1.56 
kg, p<0.05). At 0.9G M and F HCYS, and FA were increased; F and M B12 
both fell as did F Met while M met was unchanged (Fig 1).
CONCLUSIONS: Vitamin provision by the two diets were similar thus 
increased HCYS in MNE M and F suggests 1CC dysfunction. High HCYS 
with low B12 and adequate FA occurs in pregnant Indian women needing 

supplementation (Asia Pac J Clin Nutr 2010 19 335). B12 releases FA back 
to the 1CC. Based on these data, we hypothesize that when the essential co-
factor B12 is low, folate is “trapped” and levels rise with decreased recycling 
of HCYS to Met as seen here in the fetus.

S-136
The Effect of Infant Feeding on Maternal Affect, Cardiovascular, and 
Autonomic Regulation in Postpartum Women. Kimberly N Newton,1 Ashely 
Soh,2 Alison M Stuebe,3 Karen Grewen.4 1School of Medicine, University of 
North Carolina-Chapel Hill, Chapel Hill, NC, USA; 2Pyschology, University 
of North Carolina- Chapel Hill, Chapel Hill, NC, USA; 3Obstetrics and 
Gynecology, UNC School of Medicine, Chapel Hill, NC, USA; 4Psychiatry, 
UNC School of Medicine, Chapel Hill, NC, USA.
Background: Breastfeeding causes release of the neuropeptide Oxytocin 
(OT). OT has been implicated in mother-infant bonding and autonomic 
cardiovascular regulation.
Objective: To measure the effect of infant feeding on endocrine and autonomic 
cardiovascular regulation.
Methods: We enrolled 22 women in the postpartum period who were 
categorized by current infant feeding practice (12 breastfeeding and 10 formula-
feeding). Women underwent an experimental laboratory protocol in which 
we measured endocrine and cardiovascular markers during infant interaction, 
feeding, stress (speech and cold pressor), and rest. From these data, respiratory 
sinus arrhythmia (RSA), a measure of vagal tone, was derived from the R-R 
interval. Plasma OT and Urine OT were also collected. Data were analyzed 
using SAS 9.2 and signifi cance was set at p≤0.05.
Results: Breastfeeding women had signifi cantly higher plasma oxytocin (pg/
mL) at baseline rest when compared with formula feeding women (4.92 ± 2.3 
vs 2.62 ± 1.2; p=0.01). Among breastfeeding women, these higher plasma 
oxytocin levels were associated with lower Edinburgh Postnatal Depression 
Score (r=-0.82, p=0.002). Heart rate (HR) and RSA were negatively correlated 
in all mothers at baseline (r=-0.70, p=0.003) and during feeding (r=-0.71, 
p=0.001). This effect was driven primarily by breastfeeding mothers, among 
whom HR and RSA were more negatively correlated during feeding (r=-0.77, 
p=0.009), indicating greater vagal cardiac control.
Conclusion: Breastfeeding is associated with higher tonic plasma oxytocin and 
greater vagal cardiac control. These differences may improve cardiovascular 
and affective regulation among breastfeeding mothers, compared with formula-
feeding mothers.

S-137
Systemic VEGFR-1 (Flt-1) Inhibition in the Mouse Abrogates the 
Gestational Process during Early Pregnancy. George Osol,1 Eli Khankin,2 
Carolyn Barron,1 Ilsley Colton,1 Ananth Karumanchi.2 1Ob/Gyn, Univ VT Coll 
Med, Burlington, VT, USA; 2Med, Harvard Med Sch, Boston, MA, USA.
Recent attention has been focused on the role of soluble VEGFR-1 (sFlt-1) 
in the genesis of preeclampsia, as its excess reduces growth factor signaling 
at the tissue level, with consequent complications. Less is known about the 
physiological role of the non-soluble form of this receptor. To investigate this 
question, mice were injected with an anti-VEGFR-1 antibody (Ab; Clone MF#1, 
Imclone) on day 8 (n= 9) or 12 (n=11) of gestation; vehicle-only injected mice 
were used as controls (n=12). Ab injections (35 mg/kg i.p.) were repeated every 
other day; all animals were killed late in pregnancy (day 19/20). The uterus and 
its contents were removed for determination of average pup number, resorption 
rate, and fetal and placental weight. In addition, gestational vascular remodeling 
was evaluated by morphometric measurements of the uterine arcade (diameter 
and length of the main uterine artery and vein, and segmental artery diameter 
and length). Day 8 Ab injection resulted in a signifi cant reduction in the average 
number of viable pups (from 10.4 ± 1.2 to 2.6 ± 1.0) and an increase in the rate 
of fetal resorption (from 5.3 ± 3 to 75 ± 7%) in control vs. Ab-injected animals 
(p<0.01). Reproductive performance was also compromised in the day 12 group, 
although to a lesser extent: pup number averaged 6.2 ± 1.0, while the resorption 
rate was 34 ± 8% (both p<0.01 vs. controls). There was no reduction in main or 
segmental uterine artery diameters in either Ab group, although the diameter of 
the main uterine vein was reduced in both 8- and 12-day Ab-injected mice by 38 
and 33%, respectively (p<0.05). Arterial and venous lengths were also smaller 
in Ab-injected mice, although this effect is likely secondary to the reduced fetal 
number. Placental and pup weights were similar throughout. In summary, the 
effects of VEGFR-1 inhibition are most pronounced during the fi rst trimester 
of pregnancy, as evidenced by the signifi cant improvement in fetal number and 
resorption rate in day 12- vs. day 8 Ab-injected animals. VEGFR-1 inhibition 
did not compromise maternal arterial remodeling to any measurable extent, 
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although marked inhibitory effects on venous circumferential enlargement 
were noted. Although the mechanisms underlying these effects are not known, 
this is the fi rst report implicating maternal VEGFR-1 signaling in normal 
embryonic development.

S-138
Pregnancy Suppresses Visceral Obesity and Adipose Infl ammation in 
Mice. Silvia Pedroni,1 Tiina Kipari,2 Vicky King,1 Nicholas M Morton,3 
Jane E Norman.1 1Tommy’s Centre for Maternal and Fetal Health, Centre 
for Reproductive Biology, University of Edinburgh, United Kingdom; 
2Endocrinology Unit, Centre for Cardiovascular Science, University of 
Edinburgh, United Kingdom; 3Molecular Metabolism Group, Centre for 
Cardiovascular Science, University of Edinburgh, United Kingdom.
Objective: Adipose tissue infl ammation is a prominent feature of obesity that 
drives insulin resistance and metabolic disease. We aimed to determine whether 
adipose infl ammation is an exacerbating risk factor for adverse outcomes 
associated with obesity in pregnancy. Methods: C57BL/6J female mice were 
divided into 4 groups (n=11-15) at 5 weeks of age; Control diet fed (C:11% kcal 
as fat), pregnant (CP:control diet fed throughout pregnancy), obese (O:58% kcal 
as fat for 12 weeks) and obese pregnant (OP:high fat fed throughout pregnancy). 
At E18 adipose mass and liver weight, triglyceride and glycogen content, 
plasma adiponectin and MCP1 were measured. CD11b+CD11c+ adipose tissue 
macrophages (ATM) were quantifi ed in stroma of gonadal fat by fl ow cytometry. 
Results: High fat feeding exaggerated visceral (mesenteric) fat accumulation 
but this was prevented by pregnancy (C* 0.007±0.0007, O 0.0147±0.0009, CP 
0.008±0.0008, OP* 0.006±0.0008(g)fat/(g)BW, *=P<0.001vs O). Peripheral 
(subcutaneous) fat accretion was attenuated by pregnancy (C 0.007±0.0009, O* 
0.0152±0.001, CP 0.009±0.001, OP** 0.012±0.001(g)fat/(g)BW, *=P<0.001vs 
C, **P<0.05vs CP). Plasma adiponectin was reduced in obesity and pregnancy 
but was not further affected in obese pregnancy (C 13.5±0.7, O* 8.4±0.5, CP* 
7.9±0.5, OP 8.9 ±1.2µg/ml *=P<0.001vs C). The expected increase in ATM 
caused by obesity was also prevented by pregnancy (C 6.8±1.2, O* 12.8±1.2, CP 
4.98±1.1, OP 7.54±0.8, % of SVC, *=P<0.01vs C and P<0.001vs O). However, 
plasma MCP1 was highest in obese pregnancy (C 38.7±4.3, O 58.3±2.1 CP 
43.5±9.6 OP*104.8±14.8pg/mL, *=P<0.001vs O and CP) suggesting elevated 
non-adipose origin. In contrast, pregnancy exaggerated liver weight gain (C 
0.04±0.002, O 0.04±0.003, CP* 0.06±0.003, OP** 0.08±0.003(g)liver/(g)/
BW, *=P<0.001 vs C, ** P<0.001vs O and CP) and triglyceride accumulation 
(C 15.5±1.4, O 27.1±2.4, CP17.6±3.6, OP* 47.7±5.1µmol/g, *=P<0.001vs O 
and CP) associated with obesity, but not glycogen deposition (C 0.6±0.05, O 
0.6±0.02, CP* 0.7±0.08, OP 0.5±0.03µg glycogen/µg protein, *=P<0.001vs 
OP). Conclusion: Pregnancy reduces high fat diet-induced visceral fat mass 
and infl ammation but exacerbates fatty liver.

S-139
Effects of Chronic Binge-Like Alcohol on the Maternal Pregnant Uterine 
Artery Endothelial Adrenergic Receptor (Ar) System. Jayanth Ramadoss, 
Sheikh O Jobe, Ryan M Robin, Brandon S Ingalls, Ronald R Magness. OB/
GYN, Univ of Wisconsin-Madison.
Introduction: The intrauterine environment plays a role in the pathogenesis of 
Fetal Alcohol Spectrum Disorders (FASD). The uterine circulation is regulated 
in part by nitric oxide (NO)-induced endothelial adaptations. The NO system 
interacts with endothelial ARs in the systemic vasculature. However, the effect 
of alcohol on the endothelial adrenergic/NO system is unknown especially in 
the uterus during pregnancy. We hypothesized that alcohol produces sub-type 
specifi c alterations in uterine endothelial AR expression and thus impairs the NO 
system. Methods: To mimic maternal alcohol binging, cultured ovine uterine 
artery endothelial cells from late pregnancy were treated for 3 h on 3 days in 
a compensating system without (0 mg/dl; Ctrl) or with two alcohol doses: a 
lower dose (LD, 300 mg/dl) to achieve a magnitude similar to previous in vivo 
ovine studies and a higher dose (HD, 600 mg/dl) to mimic clinically relevant 
abusive patterns of drinking. Data were normalized to β actin. Results: Cell 
count and caspase 3 expression validated cell viability. Western blotting detected 
β2 and β3 but not α1, α2, or β1 ARs. β2 expression exhibited an inverse U 
shaped relationship with alcohol dose (1 way ANOVA, P=0.021); LD resulted 
in a 2 fold increase in β2 expression compared to the Ctrl (P=0.016) and HD 
(P=0.013) groups. In contrast, β3 expression was decreased by alcohol (1 way 
ANOVA, P=0.02); compared to the Ctrl, LD (P=0.01) and HD (P=0.02) groups 
exhibited a ∼2 fold decrease in β3 expression. Although α2 was not expressed 
in the Ctrl and HD groups, LD led to α2 expression. Compared to the Ctrls, 
P635endothelial NO synthase (eNOS) expression, a measure of uterine eNOS in 
the activated state was decreased in LD (P=0.011) and HD (P=0.005) groups. 

Linear correlation was noted between β3 (P<0.001; R2=0.7), but not α2 and 
β2 expression with P635eNOS levels. Conclusions: The fi ve salient fi ndings 
gleaned from this study are: 1) Specifi c ARs are expressed in the uterine 
endothelium and are differentially regulated by alcohol. 2) Binge alcohol 
has an inverse U shaped dose-dependent effect on α2 and β2 expression. 3) 
Alcohol-induced decreases in β3 expression is directly correlated with eNOS 
activity. 4) Alcohol-mediated reduction in P635eNOS levels may directly alter 
uterine adaptations during pregnancy. 5) These fi ndings support the role of 
maternal uterus in FASD.
NIH AA19446, HL49210, HL87144, HD38843

S-140
Uterine Artery (UA) Function and Remodeling during Human Pregnancy. 
Charles R Rosenfeld, Xiao-tie Liu, Kevin DeSpain. Pediatrics, UT Southwestern 
Medical Center at Dallas, Dallas, TX, USA.
Background: Pregnancy is associated with a multi-fold rise in uterine blood 
fl ow, alterations in uterine vascular sensitivity to vasodilators and constrictors, 
and UA smooth muscle (VSM) remodeling. These changes are well described in 
several species, but are not as well studied in women. Objective: To characterize 
the changes in UA-VSM function, associated changes in contractile protein 
expression, and remodeling in human pregnancy. Methods: UA were collected 
from pregnant (P; n=11; avg 38wks GA) and nonpregnant (NP; n=22) women 
undergoing medically indicated hysterectomy. Endothelium-denuded 2-3mm 
rings were exposed to cumulative doses of KCl (10-120mM), norepinephrine 
(NE, 10-8-10-4.5M), phenylephrine (PE; 10-8-10-5M), and nitroprusside (SNP; 10-

8-10-5M) after precontraction with 10-5M PE. UA-VSM responses are expressed 
in Newtons/m2 in order to compare drugs and P- with NP-UA. Samples 
were fi xed in 4% paraformaldehyde and/or frozen in liquid N2 and stored at 
-80°C until assayed for protein contents, contractile protein with SDS-PAGE, 
collagen III by immunoblots, and VSM cellular density. Data were analyzed 
by ANOVA and t-test and are means±SEM. Results: Stresses increased dose-
dependently with KCl, PE and NE in P- and NP-UA (P<0.001), and maximum 
stresses in P- exceeded NP-UA with all agonists (P<0.001), e.g., 30±9 vs. 
5.5±1 x 103 N/m2 at 10-5M PE. SNP relaxed P- and NP-UA dose-dependently 
(P<0.001), but NP responses exceeded P, e.g., 126±19% vs.79±11% with 10-

5M SNP (P=0.003). Total and soluble protein were unchanged, P>0.1. Actin 
rose from 2.38±0.58 (n=6) in NP- to 3.82±0.32 (n=5) µg/mg wet weight in 
P-UA (P=0.05); myosin was unchanged (0.30±0.1 vs. 0.31±0.1), and the 
actin:myosin ratio rose from 1.07±0.05 to 2.1±0.54, but was not signifi cant. 
Filamin was unchanged. VSM cell density was measured in 2 P- and NP-UA; 
cell number/high powered fi eld decreased 44% in P-UA (P<0.001). Type III 
collagen was similar in P- and NP-UA (n=5; P=0.3). Conclusions: UA-VSM 
function changes during human pregnancy, the capacity to constrict increasing 
with all agonists, resembling ovine P-UA (Am J Physiol, 256:H1282, 1989). 
This is paralleled by increased actin and decreased VSM cell density, but no 
change in soluble protein, suggesting VSM hypertrophy. This may contribute 
to increased contractile responses, but other mechanisms may participate, e.g., 
increases in myosin light chain phosphorylation or decreases in phosphatases. 
Supported by NIH HD008783-34.

S-141
A Study To Determine the Infl uence of a Post-Natal Hypercalorifi c Diet 
on the Developmental Programming of Obesity and Hypertension in 
Offspring of Obese Mice. Anne-Maj Samuelsson, Kathrine L Redington, 
Esna Uppal, Lucilla Poston, Paul D Taylor. Division of Women’s Health, King’s 
College London and King’s Health Partners, London, United Kingdom.
Maternal obesity may have long term consequences for the developing child. We 
have previously observed hypertension of sympathetic origin in the offspring of 
diet induced obese mice. In this study we have determined the infl uence of a high 
energy diet fed post-weaning to the offspring of obese and control dams.
C57BL/6J female mice were fed either a standard chow (7% simple sugars,3% 
fat) or a highly palatable obesogenic diet (33% simple sugars, 16% fat) 6 weeks 
prior to mating and throughout gestation and lactation. Offspring were then 
weaned onto standard chow or high calorifi c diet (HC, 10% simple sugars, 
24% fat). At 3 months of age, blood pressure and pressor response to acute 
restraint stress were recorded by radiotelemetry. Renal norephinephrine was 
measured by ELISA.
Male and female offspring of obese dams (OffOb) reared on chow were heavier 
and fatter than control offspring fed on chow. OffOb maintained on the HC 
postnatal diet demonstrated signifi cantly greater weight gain and adiposity 
than OffCon weaned to the same diet (Subcut [mg], OffOb-HC, 155.6±35.7 
v OffCon-HC, 95.4±19.6, n=6, P<0.05). At 3 months of age, systolic blood 
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pressure (SBP) was higher in OffOb v OffCon when both were fed chow (SBP 
[mmHg] OffOb, 142.3 ± 1.1 v OffCon, 121.7 ± 1.7, n=6, P<0.001). The HC 
postweaning diet was associated with higher SBP in 3 month old OffCon v chow 
fed OffCon (SBP [mmHg], OffCon-HC 148.9 ± 2.6, v OffCon-chow, 121.7 ± 
1.7, n=6, P<0.001). However there was no additive effect of the postweaning 
HC diet in OffOb. Renal norephinephrine content was increased to a similar 
degree by maternal obesity and postweaning HC diet.
Post-natal hypercalorifi c diet had an exaggerated effect on weight gain and 
adiposity in offspring of obese dams. Whilst post-natal hypercalorifi c diet 
elevated SBP in control offspring there was no additive effect on blood 
pressure in the hypertensive offspring born to obese mice. This suggests that 
the hypertension in the offspring of obese dams may arise through similar 
mechanism as the diet induced hypertension observed in the control mice. The 
increase in renal norephinephrine content suggests underlying sympathetic 
origin to the hypertension in both conditions.
Funded by the British Heart Foundation, EARNEST, and Tommy’s the Baby 
Charity

S-142
Calcium Activated Potassium Channel Expression and Activity in Rat 
Uterine Artery. K Sathishkumar, Uma Yallampalli, Haijun Gao, Chandra 
Yallampalli. Ob/Gyn, University of Texas Medical Branch, Galveston, TX, 
USA.
Potassium channel expression and activity have been implicated in the control 
of fetoplacental blood fl ow. We characterized the role of voltage-gated (Kv), 
ATP-sensitive (KATP) and calcium-activated (KCa) potassium channels in 
regulation of uterine arterial tone in non pregnant (NP) and pregnant (P) rats. 
For this, the uterine artery from P (day 20) and NP (diestrus) rats were isolated 
for vascular reactivity studies and quantitative PCR. The arterial rings were 
mounted onto a wire myograph for dose-response studies using pharmacological 
inhibitors of potassium channels (Kv: 4-aminopyridine; KATP: glybenclamide; 
KCa: tetraethyl ammonium (TEA)). 4-AP and glybenclamide did not produce 
any alteration in basal tone in both NP and P rat uterine arteries suggesting 
that KV and KATP channels do not play a role in regulation of resting membrane 
potential. On the other hand, TEA caused a robust dose dependent increase in 
contractile response in the NP but not in P suggesting an important role of Kca 
in regulation of vascular tone in uterine artery but differences exist during non 
pregnancy and pregnancy. The alpha-subunit-selective BKCa opener, NS-1619, 
exerted a similar effect in both preparations suggesting lack of regulatory role 
for alpha-subunit in the differential contractile response observed in P and NP 
rat uterine arteries. Consistently, quantitative PCR showed no change in alpha 
subunit mRNA expression while the beta1 subunit was increased in P uterine 
arteries compared to NP. Steroid hormones, estradiol or progesterone don not 
regulate the mRNA expression of either subunits of KCa channel as assessed 
from uterine arteries isolated from ovariectomized rats and that supplemented 
with estradiol, progesterone or their combinations. Although the beta-subunit 
of KCa was up regulated during pregnancy, KCa channel inhibition during 
pregnancy did not cause any change in basal tone. Alteration in sensitivity of 
KCa to Ca2+ or TEA may contribute for differences in the responses between 
pregnancy and non pregnancy.

S-143
Pregnancy in Women with High Risk Cardiac Disease – Experience from 
a Single UK Centre. Tara J Selman,1 Sara Thorne,2 Sarah Bowater,2 Peter J 
Thompson.1 1Maternal Fetal Medicine, Birmingham Women’s Hospital NHS 
Foundation Trust, Birmingham, West Midlands, United Kingdom; 2Department 
of Cardiology, University Hospital Birmingham Foundation NHS Trust, Queen 
Elizabeth Hosptial, Birmingham, West Midlands, United Kingdom.
Introduction
The survival of children born with congenital heart disease has rapidly increased 
and hence more such women are seen in our antenatal clinics. Birmingham 
Women’s Hospital and Queen Elizabeth Hospital have attempted to address 
this problem by providing a joint Cardiac Obstetric clinic. This study reviews 
the outcomes of women attending our clinic, providing data for a large cohort 
of women with sever cardiac disease.
Methods
Women with high risk heart disease (WHO class 3 and 4) were reviewed 
prenatally, (where possible) and antenatally by a specialist Consultant 
Obstetrician and Cardiologist specialising in adult congenital heart disease 
and pregnancy. The data base of women seen in the joint clinic over a 7 year 
period was retrospectively reviewed for the outcomes of these women and 
their pregnancies.

Results
There was information on 93 women with 125 high risk pregnancies continuing 
beyond the 1st trimester. 3 pregnancies ended in spontaneous mid trimester 
loss. 22 deliveries were before 37 weeks, with 12 being before 34 weeks. Of 
those prior to 34 weeks 3 were delivered for maternal cardiac disease. 13 
deliveries in total were performed by caesarean section for maternal reasons. 
5 babies beyond viability died in the neonatal period. There were 11 signifi cant 
maternal complications either antenatally or in the puerperium and there was 
1 late maternal death at 6 months following early post natal homograft aortic 
valve replacement for severe aortic stenosis.
Conclusion
With joint care this study shows that high risk pregnant women with cardiac 
disease can have successful pregnancies (93.6% of pregnancies), with a low 
maternal mortality rate. However there is still signifi cant maternal morbidity 
(9% of pregnanceis) and fetal morbidity associated with prematurity. In 
order to achieve such good outcomes these patients require management a 
dedicated multidisciplinary team such as ours. We are currently prospectively 
investigating the late effects of pregnancy in this group to help improve our 
pre-pregnancy counselling.

S-144
The Pregnancy Outcomes for Mother and Fetus of Women with a Systemic 
Right Ventricle. Tara J Selman,1 Peter J Thompson,1 Sarah J Bowater,2 Sara 
J Thorne.2 1Maternal Fetal Medicine, Birmingham Women’s Hospital NHS 
Foundation Trust, Birmingham, West Midlands, United Kingdom; 2Department 
of Cardiology, University Hospital Birmingham Foundation NHS Trust, 
Birmingham, West Midlands, United Kingdom.
Introduction
The number of adults and hence women with congenital heart disease is 
increasing. In keeping with this rise is the increase in the number of women 
presenting to antenatal clinic with congenital heart disease. A group of women 
for which pregnancy poses potential risks for mother and fetus are those with a 
systemic right ventricle, (congenitally corrected transposition of great arteries, 
or Senning or Mustard atrial switch operations). This studies aims to assess 
the outcomes of pregnancy in this group.
Methods
We retrospectively studied cases managed through the joint Cardiac Obstetric 
clinic at Birmingham Women’s Hospital over a 6 year period. An assessment of 
the effect of pregnancy on maternal cardiac function was made by comparison 
of pre and post natal right ventricular function and NYHA class.
Results
20 women were managed in our clinic during this period. Combined these 
women had 31 deliveries. 11 deliveries were preterm, with 3 being before 
34 weeks gestation. All preterm deliveries were for fetal reasons. There was 
only one neonatal death. This baby was delivered at 30 weeks gestation, there 
was prelabour premature rupture of membranes, and a pathological CTG. 13 
women had a deterioration in their right ventricular function during pregnancy; 
3 had good function which deteriorated to mildly impaired function, 7 had 
mildly impaired function which deteriorated to moderately impaired, 2 had 
mildly impaired function witch deteriorated to severely impaired and 1 had 
moderately impaired function which deteriorated to severely impaired. 6 women 
had deterioration in their NYYHA class; 5 deteriorated from class 1 to class 2 
and 1 from class 1 and to class 3.
Conclusion
This review provides one of the largest series of women with a systemic right 
ventricle undertaking pregnancy. It shows that a pregnancy in not without 
signifi cant maternal risk; 65% (13/20) women having a deterioration in 
ventricular function and 30% (6/20) having a symptomatic deterioration. These 
fi gures provide information essential for accurate pre-pregnancy counselling. 
What is still uncertain is the long term effects on maternal outcome. The next 
step in our study is to prospectively compare short and long term outcomes of 
these women with non pregnant controls.
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S-145
Smoking and Ectopic Pregnancy: Effects of PROK Ligands and 
Cotinine on Fallopian Tube Smooth Muscle Contractility and the Tubal 
Microenvironment. Julie LV Shaw,1 Kai-Fai Lee,2 Gary Entrican,3 Henry N 
Jabbour,1 Hilary OD Critchley,1 Andrew W Horne.1 1Centre for Reproductive 
Biology, University of Edinburgh, Edinburgh, United Kingdom; 2Department 
of Obstetrics and Gynaecology, University of Hong Kong, Hong Kong, China; 
3Immunology, Moredun Research Institute, Edinburgh, United Kingdom.
Ectopic pregnancy (EP) is the most common cause of maternal mortality in 
early pregnancy but its etiology is uncertain. It is thought to be due to embryo 
retention within the Fallopian tube (FT) as a consequence of impaired smooth 
muscle contractility (SMC) and an altered tubal microenvironment. Smoking 
is a major risk factor for EP. The link between smoking and EP is thought to 
be due to the effect of the nicotine metabolite, cotinine, on the expression 
of prokineticin receptor-1 (PROKR1), the receptor for ligands PROK1 and 
PROK2. We investigated the effects of cotinine, PROK1 and PROK2 on tubal 
SMC and the tubal microenvironment.
Six FT were analyzed for circular and longitudinal muscle contractility using 
an organ bath chamber and were treated with cotinine (400 ng/mL), PROK1 
(40 nM), PROK2 (40 nM) and ethanol control. Contractions were recorded 
using LabChart software. End-points for these experiments were frequency 
of contractions (events/s) and mean amplitude of contractions. Immortalized 
oviductal epithelial cells (OE-E6/7; n=3) were analyzed for cytokine expression 
using a human cytokine array. OE-E6/7 cells were treated with cotinine (400 
ng/mL), PROK1 (40 nM), PROK2 (40 nM) for 24 hours. Densitometry analysis 
was performed using ImageJ software.
Cotinine and PROK1 did not affect the frequency or amplitude of contractions. 
PROK2 induced a signifi cant increase in the frequency of circular muscle 
contractions (p<0.05). Conditioned medium from OE-E6/E7 cells treated with 
cotinine, PROK1 and PROK2 contained higher levels of a number of soluble 
mediators with known roles in angiogenesis (Tie-2) and embryo implantation 
(TARC, monocyte chemoattractant protein 2, eotaxin-2 and eotaxin-3, platelet 
derived growth factor B, tumour necrosis factor ligand superfamily member 
14, tissue inhibitor of metalloproteases 4, stem cell factor) compared to 
untreated controls.
These preliminary results suggest that PROK signaling has a role in regulating 
tubal smooth muscle contractility and that PROK signaling and smoking 
affect the tubal microenvironment. These data further support our hypothesis 
that the link between smoking and ectopic pregnancy is a PROK-mediated 
mechanism.

S-146
Fibrinogen Appears To Be Consumed at Delivery. Michael P Smrtka, Betty 
Thames, Andra H James. Obstetrics and Gynecology, Duke University Medical 
Center, Durham, NC, USA.
INTRODUCTION: Fibrinogen levels have not been well studied longitudinally 
at the time of childbirth or the postpartum period. There are insuffi cient data 
regarding normal fi brinogen levels on which to base recommendations for 
fi brinogen replacement when fi brinogen is used to treat severe postpartum 
hemorrhage. The objective of this study was to determine fi brinogen levels 
during the immediate postpartum period and throughout the puerperium.
METHODS: Serial fi brinogen levels were measured on blood samples collected 
from 37 pregnancies at 12 different time points. Samples were obtained during 
the third trimester, upon admission for delivery, and at 4 hours, 12 hours, 24 
hours, 48 hours, and 72 hours post-delivery. Weekly fi brinogen levels were 
also assessed through the 6-week postpartum period. Fibrinogen levels were 
compared according to delivery mode using the Student’s t test.
RESULTS: The mean fi brinogen level upon admission was 480.7 +/- 113.8 
mg/dL, which decreased 13 percent to 417.2 +/- 97.9 mg/dL at 4 hours post-
delivery and essentially recovered to admission levels at 467.3 +/- 137.6 mg/dL 
by 72 hours post-delivery. There was a gradual 35 percent decline in fi brinogen 
levels to pre-pregnancy baseline at 6 weeks postpartum, at which time the mean 
fi brinogen level was 310.3 +/- 89 mg/dL. There were no signifi cant differences 
in fi brinogen levels by mode of delivery, except at 12 hours post-delivery when 
mean fi brinogen levels for vaginal delivery were 451.3 +/- 105 mg/dL and 
351.3 +/- 66.6 mg/dL for cesarean delivery (p = 0.03).
CONCLUSIONS: Fibrinogen levels are signifi cantly increased in pregnancy. 
Fibrinogen appears to be consumed at delivery, rapidly returns to pre-delivery 
levels and then gradually returns to pre-pregnancy baseline levels at the end 
of the puerperium.

S-147
Phosphatidylinositol 3-Kinase/AKT/FOS like Protein 1 Signaling Pathway 
Regulates Trophoblast Invasion and Uterine Spiral Artery Remodeling. 
Lindsey N Kent, Mohammad AK Rumi, Dong-Soo Lee, Stephen J Renaud, 
Kaiyu Kubota, Michael J Soares. IRHRM/Pathology and Laboratory Medicine, 
University of Kansas Medical Center, Kansas City, KS, USA.
Remodeling of the uterine vasculature by trophoblast cells is one of the key 
processes necessary for establishment of the hemochorial placenta and a 
successful pregnancy. Several signal transduction cascades have been implicated 
in the regulation of trophoblast invasion, including the phosphatidylinositol 
3-kinase (PI3K)/AKT signaling pathway. In this study we investigated the 
role of PI3K/AKT signaling in the regulation of expression of invasion related 
genes, transcription factor activation, and trophoblast cell invasion. We utilized 
Rcho-1 trophoblast stem (Rcho-1 TS) cells as a model system for trophoblast 
cell differentiation. These cells can be maintained in a stem cell state or induced 
to differentiate into invasive trophoblast. mRNA expression profi ling using 
microarrays revealed numerous genes that have been implicated in trophoblast 
cell invasion and/or vasculature remodeling. These putative ‘invasion-vascular 
remodeling related’ genes are upregulated during differentiation, corresponding 
to an increase in PI3K/AKT signaling during differentiation. Using small 
molecules to inhibit the activity of PI3K or AKT we determined that expression 
of several ‘invasion-vascular remodeling related’ genes were dependent on 
the PI3K/AKT signaling pathway. We also showed that the invasive ability of 
trophoblast cells was decreased when PI3K/AKT signaling was inhibited. These 
observations were further validated using shRNAs to knockdown AKT1, AKT2 
or AKT3. The next step was to identify how the PI3K/AKT signaling pathway 
regulates gene expression. Fos like protein 1 (FOSL1 or FRA1) is upregulated 
during trophoblast cell differentiation and is a candidate downstream mediator 
of PI3K/AKT signaling. Down regulation of PI3K/AKT resulted in a decrease 
in the nuclear accumulation of FRA1 protein. Knockdown of FRA1 using 
shRNA led to a decrease in a subset of PI3K/AKT sensitive ‘invasion-vascular 
remodeling related’ genes and decreased trophoblast invasion when assessed 
using either in vitro or in vivo assays. In summary, the PI3K/AKT signaling 
pathway participates in the regulation of trophoblast cell differentiation through 
modulation of FRA1 and the expression of key genes involved the invasion 
process. (Supported by NIH HD20676)

S-148
Low Sodium Diet during Pregnancy in the Rat: Effects on Doppler 
Sonography of the Uterine Artery and Myogenic Tone of Radial Artery. 
Benoit Sicotte, Michèle Brochu, Jean St-Louis. Obstetrics & Gynecology, CHU 
Sainte-Justine/Université de Montréal, Montréal, QC, Canada.
Optimal delivery of oxygen and nutrients by the utero-placental circulation is 
essential for fetal growth and successful pregnancy. To do so, uterine circulation 
undergoes important structural changes. This study was undertaken to test the 
hypothesis that reduced utero-placental perfusion and/or altered uterine vascular 
remodelling have patho-physiological infl uences on the development of intra 
uterine growth restriction. The experimental condition was induced in the rat 
while giving a low sodium diet during the last 7 days of gestation (over 22). 
Pregnant Sprague-Dawley rats were randomly assigned to a control group or to 
a group fed the low-sodium diet. Blood velocity wave forms in the main uterine 
artery were obtained by Doppler sonography under isofl urane anaesthesia 
on days 14, 18 and 21 of gestation. Waveforms were saved and resistance 
index calculated. Rats were sacrifi ced on day 22 to evaluate the diameter and 
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myogenic response of uterine radial artery supplying a placenta in a pressurized 
myograph (LSI, Burlington VT). Systolic and diastolic blood speeds in the 
main uterine artery of pregnant rat on low sodium diet were reduced while 
resistance index was increased signifi cantly compared to pregnant rat on 
control diet. Radial artery diameter was signifi cantly diminished by low salt 
diet while myogenic tone was augmented by this treatment. Together, these 
observations could be responsible for the increased resistance index recorded 
with the Doppler evaluation of main uterine artery. The present results are 
indicative of reduced utero-placental blood fl ow that could be responsible, in 
part, for the intra uterine growth restriction observed in the offspring of these 
pregnant rats.
Work supported by Canadian Institute for Health Research (grant MOP 
84450)

S-149
Effect of Maternal History of Depression/Anxiety on Emotional Response 
to Infant Feeding. Alison M Stuebe,1 Karen Grewen,2 Samantha Meltzer-
Brody.2 1Obstetrics and Gynecology, University of North Carolina School of 
Medicine; 2Psychiatry, University of North Carolina School of Medicine.
Background: Perinatal depression is a common complication of childbirth, 
affecting 1 in 10 women, with devastating consequences for mother and child. 
Postpartum mood disorders have been associated with curtailed breastfeeding 
in epidemiologic studies, but the direction and mechanisms of this association 
are unclear.
Methods: We recruited women in the third trimester of pregnancy who intended 
to breastfeed. All women received a psychiatric assessment with the Structured 
Clinical Interview Non-Patient Version. Depression and anxiety symptoms were 
measured using the Edinburgh Postnatal Depression Scale (EPDS) and the 
Spielberger Stait Trait Anxiety Inventories (STAI). We used analysis of response 
profi les to measure the association between maternal history of depression and 
anxiety and self-report of affect in response to infant feeding during study visits 
at 2 and 8 weeks postpartum. Main effect p values < 0.05 and group * time p 
values < 0.1 were considered statistically signifi cant.
Results: To date, 27 women have completed our study protocol, including 10 
with either a past history or current symptoms of a major depressive or anxiety 
disorder by DSM IV criteria (MDD/Anxiety group; 3 with active symptoms 
and 7 with a past history but currently euthymic) and 17 with no such history 
(No history group). Maternal affect at baseline, during feeding, and after a 10 
minute rest, rated on a 0 to 9 scale, differed for women with MDD/Anxiety vs. 
those in the no history group. During a feeding session at 2 weeks postpartum, 
women with MDD/Anxiety reported feeling signifi cantly more depressed, 
overwhelmed, and stressed (main effect p values < 0.05), and reported lower 
happiness levels after feeding than women with no psychiatric history (group * 
time p = 0.07). At 8 weeks, women with MDD/Anxiety reported feeling more 
depressed and stressed (main effect p values < 0.05), with a trend toward feeling 
less happy (p=0.06) and more overwhelmed (p=0.07). Differences were more 
pronounced during and after feeding than at baseline.
Conclusion: At 2 and 8 weeks postpartum, women with a prenatally-confi rmed 
history of a major depressive or anxiety disorder reported more negative 
emotional responses to infant feeding than women without this history. These 
differences in maternal experience may underlie lower rates of breastfeeding 
among women with anxiety and/or depression.

S-150
Gene Expression Changes in Cultured Rat Decidual Cells in Response 
to Anandamide. Anthony H Taylor,1 Bruno M Fonseca,2 Muna S Abbas,1 
Georgina Correia-da-Silva,2 Natercia Teixeira.2 1Reproductive Sciences 
Section, Cancer Studies & Molecular Medicine, University of Leicester, 
Leicester, Leicestershire, United Kingdom; 2Faculty of Pharmacy, Biochemistry 
Department and IBMC-Institute of Molecular and Cellular Biology, Porto 
University, Porto, Portugal.
Background: The endocannabinoid, anandamide, is now known to incur 
signifi cant risk to early pregnancy resulting in miscarriage through direct action 
on the developing placenta and decidua1,2, with recent evidence that anandamide 
induces apoptosis in the rat decidua, peaking on day 10 of pregnancy2. The 
mechanisms of anandamide action on the decidua are poorly understood, and 
might involve pathways other than apoptosis.
Method: Samples of Wistar rat decidua (n=7), isolated from day 10 pregnant 
rats were placed into culture and treated for 24hr with 10mM anandamide. 
One set of cultures were used to demonstrate an anandamide ‘apoptosis effect’ 
by Giemsa staining2. Extracted RNA was converted to labelled cRNA and 
hybridised to Illumina RatRef-12 chips using standardised protocols. Gene 

expression analysis was performed with Illumina’s GeneStudio. Genes with a 
signifi cant change in expression relative to untreated controls were identifi ed 
and subjected to pathway analysis in DAVID. Quantitative real-time RT-PCR 
was used to confi rm differences in gene expression.
Results: A total of 1839 anandamide-regulated genes were identifi ed; 1235 were 
signifi cantly up-regulated and 604 were down-regulated. Although apoptosis 
was the 4th pathway identifi ed by DAVID with the most over-represented genes,’ 
vasculogenesis’, ‘infl ammatory response’ and ‘regulation of tyrosine kinase 
activity’ contained more regulated genes. Of the 39 genes modulated in the 
vasculogenesis pathway, Vegf-d, Fgf-2 and ApoE were all confi rmed to be up-
regulated by anandamide, whilst Cav1, Vegf-a and Vegf-c were all confi rmed 
to be down-regulated by RT-qPCR, thereby validating the microarray data. 
Additionally, of the 39 genes related to ‘regulation of tyrosine kinase activity’, 
CD24, Cav1 and ApoE were also modulated correctly.
Conclusion: These fi ndings demonstrate that anandamide has a profound 
effect on the gene expression profi le in the rat decidua, and suggest a critical 
role for vasculogenesis, infl ammatory response, tyrosine kinase and apoptotic 
activities in the maintenance of early pregnancy.
References:

1. Habayeb, O.M., et al. (2008) J. Amer. Med. Assoc. 299: 1135-1136.
2. Fonseca, B.M., et al., (2009) Placenta 30: 686-692.

S-151
Toll-Like Receptor 4 and the Response to Uteroplacental Ischemia/
Reperfusion. Xiaowu X Qu,1 Saira Khan,1 Tamas Jilling,1 Mark G Neerhof,1,2 
Larry G Thaete.1 1Obstetrics and Gynecology, NorthShore University 
HealthSystem, Evanston, IL, USA; 2Obstetrics and Gynecology, University of 
Chicago, Chicago, IL, USA.
Objective: Uteroplacental ischemia/reperfusion (I/R) is a well established 
model of fetal growth restriction (FGR). The purpose of this experiment is to 
determine the roll of TLR4 signaling-induced infl ammation and infl ammatory 
cytokines in a novel mouse model of I/R-induced FGR.
Methods: Timed pregnant C3H/Hej (TLR4 defi cient) and C3H/HeOuj (normal 
TLR4 signaling) mice were subjected to unilateral uterine horn I/R or sham 
surgery, on gestation day 15. On gestation day 19, fetal and placental weights 
were assessed, and tissue sampled for analysis of (1) myeloperoxidase (MPO) 
activity and (2) mRNA content of interleukin (IL)10, IL 6 and interferon beta 
1(IFN-β1) were obtained. Another 4 groups of C3H/HeOuj mice (5∼6/ea) were 
treated with (1) sham surgery + Pep-1 (a peptide inhibiting the interaction of 
low molecular weight hyaluronic acid (sHA) and TLR4); (2) sham surgery + 
scrambled control peptide (SP); (3) I/R challenge + Pep-1; (4) I/R challenge 
+ SP. Fetal and placental weights were assessed on day 19. Data are presented 
as mean ± SE and tested statistically with signifi cance at p<0.05.
Results: In response to I/R, TLR4 defi ciency resulted in pregnancy loss both in 
the form of miscarriage and intrauterine fetal demise (IUFD). TLR4 defi ciency 
per se caused FGR even in the absence of I/R, but I/R did not worsen fetal 
growth in TLR4-defi cient animals. This was associated with increased uterine 
and placental infl ammation as refl ected by MPO activity. TLR4 defi ciency 
resulted in increased anti-infl ammatory cytokine expression (IL-10and IFN-β1 
) in response to I/R. In contrast, these cytokines are down-regulated in response 
to I/R in TLR intact animals. Pep-1 prevented I/R-induced FGR whereas 
scrambled peptide did not.
Conclusions: TLR4 plays an important role in the pathophysiology of I/R-
induced FGR. In the setting of I/R, TLR4 increases uterine and placental 
infl ammation and decreases the expression of anti-infl ammatory cytokines, 
resulting in increased uterine and placental infl ammation. TLR4 defi cient 
fetuses are intrinsically smaller than their TLR suffi cient counterparts indicating 
that TLR4 is important for normal fetal growth. I/R does not result in FGR in 
TLR4 defi cient fetuses. The prevention of I/R-induced FGR by Pep-1 confi rms 
the specifi c role of TLR4 in this pathophysiologic process.
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S-152
Major Dietary Patterns and Blood Pressure Patterns during Pregnancy. 
Sarah Timmermans,1,2 Regine Steegers-Theunissen,1,3,4 Marijana Vujkovic,1 
Rachel Bakker,2,3 Hanneke Den Breeijen,2 Hein Raat,3 Henk Russcher,4 Jan 
Lindemans,4 Albert Hofman,3 Vincent Jaddoe,2,3,4 Eric Steegers.1 1Obstetrics and 
Gynecology, Erasmus MC Rotterdam; 2Generation R Study Group, Erasmus 
MC Rotterdam; 3Public Health, Erasmus MC Rotterdam; 4Clinical Chemistry, 
Erasmus MC Rotterdam; 5Epidemiology, Erasmus MC Rotterdam; 6Pediatrics, 
Erasmus MC Rotterdam.
Objective: Maternal diet may influence cardiovascular adaptation to 
pregnancy. Previous studies focused on single nutrients despite evidence that 
the combination of nutrients is also important. For this reason the aim of this 
study was to evaluate the associations between dietary patterns and systolic and 
diastolic blood pressure (SBP, DBP), and the risks of gestational hypertension 
and pre-eclampsia, in 3187 Caucasian pregnant women participating in a 
prospective cohort study.
Methods: Participants completed a food-frequency questionnaire in early 
pregnancy. The ‘Mediterranean’, and ‘Traditional’ dietary patterns were 
identifi ed using factor analysis. The Mediterranean pattern comprised of high 
intakes of vegetables, vegetable oils, pasta, rice, fi sh and legumes, and the 
Traditional pattern of high intakes of meat and potatoes.
Results: A consistent higher SBP was observed throughout pregnancy among 
mothers with high adherence to the Traditional pattern. Low adherence to the 
Mediterranean pattern was also associated with higher SBP but only in early and 
mid-pregnancy. A higher DBP in early, mid- and late pregnancy was observed in 
both mothers with high adherence to the Traditional pattern and low adherence 
to the Mediterranean pattern. These effect estimates were most pronounced 
in mid-pregnancy. Traditional or Mediterranean patterns were not associated 
with the risks of gestational hypertension and pre-eclampsia.
Discussion: Low adherence to a Mediterranean diet and high adherence to a 
Traditional diet are associated with a higher blood pressure in pregnancy. The 
effects are within physiologic ranges and seem not to be associated with the 
risks of gestational hypertenstion or pre-eclampsia.

S-153
Functional Changes of Mesenteric Arteries throughout Pregnancy: A 
Systematic Review. Joris van Drongelen,1 Carlijn R Hooijmans,2 Paul Smits,3 
Marc EA Spaanderman,1 Frederik K Lotgering.1 1Obstetrics and Gynecology, 
RUNMC; 2R Research Centre, RUNMC; 3Pharmacology and Toxicology, 
RUNMC, Netherlands.
OBJECTIVES
Mesenteric endothelium cell (EC) and smooth muscle cell (SMC) dependent 
responses, involved in gestational vasodilation, have been frequently 
investigated by mechanical stimuli (fl ow-mediated vasodilation (FMD), 
myogenic reactivity, and vascular compliance) and chemical stimuli (activating 
G-protein coupled receptors (GPCR)). As reported data vary and are sometimes 
confl icting, we performed a systematic review to investigate the contribution 
of both mechanical and chemical stimuli in pregnancy-induced vasodilation 
in mesenteric arteries.
METHODS
We systematically searched Pubmed and Embase for studies on mesenteric 
vascular responses in pregnancy. We included all studies concerning fi rst 
pregnant versus virgin non-pregnant healthy subjects. We deducted all responses 
and grouped them according to involved type of GPCR (GqEC, GsSMC, GqSMC). 
For chemical stimuli, vascular sensitivity (EC50, stimulus inducing 50% of the 
maximum effect) and maximal reactivity (Emax, maximum response to stimulus) 
were extracted. For mechanical stimuli descriptive analysis was performed. 
Data are analyzed with Review Manager and presented as means and 95% 
confi dence intervals.
RESULTS
We included 45 studies (out of 312 identifi ed by search) containing 245 
mesenteric vascular response patterns. Most studies (83%) concerned data on 
Sprague Dawley rats (SDR) and Wistar rats (WR), and looked at late gestation 
(88%). Pregnancy promotes FMD in both SDR and WR. Interestingly, in SDR 
only, pregnancy additionally stimulates both vasodilator GqEC sensitivity 
(decreases EC50 by -0.64 [-0.88, - 0.40] log[M]) and GsSMC sensitivity (decreases 
EC50 by -0.51 [-0.82, -0.20] log[M]), depresses vasopressor GqSMC sensitivity 
(increases EC50 in SDR by 0.24 [0.18, 0.30] log[M]) and enhances vascular 
compliance.
CONCLUSION 
At late gestation, pregnancy facilitates FMD in mesenteric arteries uniformly 
amongst SDR and WR. In SDR (a strain suffering from chronic nephropathy, 
vasculitis and cardiomyopathy), but not in WR (a strain with less vascular 

complications), pregnancy elicits additional vasodilation through GqEC-, GsSMC-, 
and GqSMC-coupled mechanisms. These strain differences raise the question 
which model best simulates human pregnancy. Our fi ndings suggest that 
relatively vascular impaired subjects activate additional vasodilator pathways 
to fulfi ll the needs of pregnancy.

S-154
Arterial Stiffness Index (SI) in Women with Systemic Lupus Erythematous 
(SLE) in Pregnancy. Stephy A Varghese,1 Debora Chirico,1 Clare Tower,1 Ian 
Crocker,1 Ian Bruce.2 1Maternal and Fetal Health Research Centre, St Mary’ 
Hospital, Central Manchester Foundation NHS Trust, Manchester, United 
Kingdom; 2Kellgren Centre for Rheumatology, Manchester Royal Infi rmary, 
Central Manchester Foundation NHS Trust, Manchester, United Kingdom.
Introduction: SLE is a common systemic autoimmune disorder that affects 
women of reproductive age. It is associated with increased morbidity and has 
multiple organ effects. In pregnancy, SLE is associated with pre-eclampsia, 
fetal growth restriction and preterm delivery. Arterial stiffening contributes to 
cardiovascular disease (CVD). The stiffness index (SI) is an accessible measure 
of peripheral vessel compliance and is defi ned from pulse velocity waveform 
as the time between pulse wave and refl ection. We hypothesised that SI would 
be attenuated in pregnancy and raised in women with SLE.
Methods: The arterial SI was measured using a digital Pulse Contour Analysis 
(dPCA) (Micro Medical) in healthy non-pregnant (n=12) and pregnant women 
(n=12) and pregnant (n=12) and non-pregnant patients with SLE (n=10). 
Measurements were taken in the semi recumbent position at a single time 
point in the non-pregnant state and at 12, 20, 28 and 36 weeks gestation in the 
pregnant populations. Ages ranged between 19-42 years.
Results: In non-pregnant women, SI was signifi cantly elevated in SLE cases 
8.8m/s (7.0-11.2) mean (range) vs. 7.2m/s (5.9 -7.8) healthy controls, p<0.05 
t-test. In healthy pregnancy there was a progressive reduction in SI from 12 to 
36 weeks gestation (p<0.01, Repeat Measures ANOVA), with the most marked 
attenuation between 12 and 20 weeks of pregnancy. For pregnant SLE patients, 
SI was signifi cantly higher than healthy pregnant controls (8.8m/s (6.3-13.8) vs. 
7.8m/s (6.0-12.3), p<0.05, T-test). However, unlike healthy women, there was 
no fall in SI with increasing gestation in women with SLE (p>0.05).
Conclusions: Arterial SI in healthy pregnant women is reduced with advancing 
gestation. In women with SLE, SI is increased and remains elevated throughout 
pregnancy. An underlying elevation in arterial stiffness may predispose SLE 
patients to CVD, whilst the retention of vascular stiffness in pregnancy may 
predict/underlie associated pregnancy complications.

S-155
Gene Array Analysis of Extravillous Trophoblast – Spiral Artery 
Interactions Modelled Using 3-Dimensional Spheroid Culture. Alison E 
Wallace, Runa Begum, Judith E Cartwright, Baskaran Thilaganathan, Guy 
S Whitley. Biomedical Sciences, St Georges University of London, London, 
United Kingdom.
Objectives
During successful placentation, fetal extravillous trophoblast (EVT) interact 
with decidual spiral arteries to transform them into large, non-vasoactive vessels 
capable of transporting nutritional and oxygen requirements to the fetus. To 
investigate the remodelling process, most in vitro approaches have used cell 
monolayers to study the endothelial (EC) and vascular smooth muscle cells 
(VSMC) which make up spiral arteries. Previous work has indicated that co-
culturing EC with VSMC in 3-dimensional spheroids better represents the 
interactions occurring in an intact vessel in vivo, as EC and VSMC orientate to 
mimic a vessel lumen. This study utilised this EC/VSMC spheroid co-culture 
system to model changes in gene expression in decidual vascular cells induced 
by invading EVT.
Methods
EC and VSMC cell lines were co-cultured in hanging droplets to form EC/
VSMC spheroids. Control media or conditioned media which had been 
incubated with the EVT cell line, SGHPL-4, was added to spheroids for 24 
hours. Spheroid RNA was then isolated and subjected to analysis by Illumina 
Sentrix BeadChip array and Genespring software. Array results were validated 
by quantitative RT-PCR and western blot, and immunohistochemistry was 
used to examine fi rst-trimester decidual tissue for expression of proteins of 
interest.
Results
EC migrated within the spheroids to form a monolayer around a core of VSMC, 
representing the lumen of a vessel. EC/VSMC spheroids incubated with EVT 
conditioned media showed signifi cant up or downregulation of 101 genes (>1.5 
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fold, p<0.05) and further analysis revealed a number of signifi cantly enriched 
gene ontologies including vasculature development (p<0.05) and cell-cell 
signalling (p<0.01). Of these, 3 upregulated genes were chosen for further 
analysis: CD93 (2.59 fold, p<0.001), STC-1 (2.34 fold, p<0.001) and CXCL10 
(2.24 fold, p<0.001). The localisation of these proteins to modifi ed spiral arteries 
in fi rst trimester decidua was demonstrated by immunohistochemistry.
Conclusion
Using 3-dimensional spheroid co-cultures presents an opportunity to study 
spiral artery interactions in vitro. EVT conditioned medium promotes changes 
in gene expression of decidual vascular cells. Expression of these genes may 
have implications for spiral artery remodelling due to their roles in apoptosis 
and chemoattraction of trophoblast and immune cells.

S-156
Moderate Infl ammatory Stimulation Promotes Prostacyclin Production 
by Endothelial Cells. Juan Zhao,1,2 Ruping Fan,1 Shuang Zhao,1 Lynn J 
Groome,1 Yuping Wang.1 1Obstetrics and Gynecology, LSUHSC-Shreveport, 
Shreveport, LA, USA; 2Cardiovascular Disease, First Hospital of Harbin 
Medical University, Harbin, China.
Objective: Normal pregnancy is an infl ammatory state compared to the non-
pregnant condition. The present study was undertaken to test if moderate 
infl ammatory challenge could affect vasodilator prostacyclin (PGI2) production 
by endothelial cells (ECs). PGI2 production by NOS inhibition was also 
examined.
Methods: Cytokine TNFα was selected as an inflammatory stimulator. 
Confl uent ECs were treated with TNFα at concentrations of 10 and 100pg/
ml for 24 hours (n=6). EC production of PGI2 was measured by its stable 
metabolite 6-keto PGF1α in the culture medium by ELISA. We further tested: 
1) if TNFα-induced PGI2 production was via activation of PGI synthase. A 
specifi c PGI2 synthase inhibitor U51605 (5µg/ml) was used; and 2) if eNOS 
inhibition could affect PGI2 production. A NOS inhibitor L-NMMA at different 
concentrations (10-4M, 10-5M, and 10-6M) was used. All samples were assayed 
in duplicate. Cellular protein concentration was measured. Data was expressed 
as pg/µg protein and analyzed by ANOVA or paired t-test.
Results: We found that 6-keto PGF1α levels were signifi cantly higher in 
cells treated with TNFα than the control cells. The treated-to-control ratio of 
6-keto PGF1α levels (TNFα 10 pg/ml/control: 1.291±0.117, TNFα 100pg/ml/
control: 2.141±0.334) was dose-dependent, p<0.01. Cells treated with U51605 
produced signifi cantly less 6-keto PGF1α compared to the control cells, p<0.01. 
U51605 could also block TNFα-induced PGI2 production, p<0.01. 6-keto 
PGF1α levels were not different in cells treated with L-NMMA. However, 
cells treated with TNFα + L-NMMA produced more 6-keto PGF1α than cells 
treated with TNFα alone.
Conclusions: Cytokine TNFα could promote ECs to produce more PGI2. This 
stimulatory effect is via activation of PGI synthase. Inhibition of eNOS did not 
affect EC baseline production of PGI2. However, with moderate infl ammatory 
stimulation, inhibition of eNOS may infl uence vaso-dilator production by ECs. 
This data suggests that under moderate infl ammatory circumstance, vascular 
ECs could produce compensatory effects to produce vasodilator PGI2 and 
even when eNOS was inhibited. (Supported in part by NIH, HL65997 and 
HD36822).

S-157
TNF-alpha Exposure during Pregnancy Inhibits ATP-Induced [Ca2+]i and 
NO Production in Uterine Artery Endothelial Cells by Producing ROS 
That Mediates Mitochondrial Damage. Fu-Xian Yi, Ronald R Magness, 
Ian M Bird. Perinatal Research Labs, University of Wisconsin-Madison, 
Madison, WI, USA.
NO plays an important role in maintaining uterine blood fl ow to the fetus 
during pregnancy. Preeclampsia is characterized by endothelial dysfunction 
and increased maternal plasma levels of TNF-a. We wished to examine if 
acute or prolonged TNF-a exposure could impair [Ca2+]i signaling and/or 
eNOS activation in uterine artery endothelium (UA Endo) during pregnancy. 
TNF-a (50 ng/ml) stimulates ROS production (using H2DCFDA) in UA 
Endo of late pregnant ewes and in the same cells isolated and maintained in 
culture (P-UAEC). The origin of ROS was inferred as both mitochondria and 
NADPH oxidase since rotenone (10 uM, mitochondrial inhibitor) or DPI (20 
uM, NADPH oxidase inhibitor) signifi cantly (but not completely) inhibited 
TNF-a-induced ROS production in P-UAEC, while the combination almost 
completely blocked ROS production. We have previously reported that 
ATP (100 uM) continuously induces [Ca2+]i oscillation and multiple [Ca2+]
i bursts in P-UAEC (at high cell density) over 30 min, and this occurs in a 

synchronous manner. Herein we further showed that while acute pretreatment 
with TNF-a (50 ng/ml) for 30 min had no effect on mitochondrial membrane 
potential (MMP) and ATP-induced [Ca2+]i responses, prolonged pretreatment 
of TNF-a for 24 hours resulted in a loss of MMP, and also inhibited ATP-
induced the initial [Ca2+]i peak, the number of [Ca2+]i bursts, and blocked 
cell-cell synchronization. N-acetyl cysteine (NAC, 1 mM), an antioxidant, 
rescued both TNF-a-induced loss of MMP and inhibition of ATP-induced 
[Ca2+]i. In order to further translate our fi ndings from the UAEC cell model 
to the in vivo situation, we investigated the effect of TNF-a on ATP-induced 
Ca2+ and NO response in the intact endothelium (P-UA Endo). Simultaneous 
Fura-2 ([Ca2+]i) and DAF (NO) imaging in individual cells of intact UA Endo 
showed that acute pretreatment of TNF-a for 30 min again had no effect on 
the ATP-induced [Ca2+]i responses, but did acutely inhibit ATP-induced NO 
production. The reduced NO production was also rescued by the superoxide 
scavenger PEG-SOD. Conclusion: TNF-a-induced ROS production associated 
with diseased pregnancy can indeed acutely limit NO availability in UA Endo 
but also chronic exposure can further independenlty impair [Ca2+]i signaling 
(by mitochondrial damage) otherwise necessary for eNOS activation. Funded 
by NIH HL079020, HD38843, HL49210, HL50578.

S-158
Adiposity of Offspring (OFF) of Obese Rats Correlates Wwith Maternal 
Serum Leptin at Conception in a Pre-Gestation Dietary Intervention 
(DINT) Model. Elena Zambrano,1 Paola M Martínez-Samayoa,1 Carlos Ibañez,1 
Guadelupe L Rodríguez-González,1 Luis Reyes,1 Claudia J Bautista,1 Peter W 
Nathanielsz.2 1Reproductive Biology, Instituto Nacional de Ciencias Medicas 
y Nutricion SZ, Mexico City, DF, Mexico; 2Center for Pregnancy and Newborn 
Research, The University of Texas Health Science Center at San Antonio, San 
Antonio, TX, USA.
BACKGROUND: Maternal pre-pregnancy weight and body composition are 
powerful predictors of OFF adverse outcomes. The Institute of Medicine report 
on maternal obesity (MO) in pregnancy seeks studies to determine optimal 
dietary and other interventions. We developed (1) a new rat MO model of 
three maternal groups fed from the time they were weaned: (i) control (CTR) 
chow throughout; (ii) high energy, obesogenic diet (HED) throughout to induce 
MO and (iii) pre-gestational DINT – fed HED from weaning to postnatal day 
(PND) 90 and CTR diet to the end of the study.
METHODS: Rats were bred at PND 120. On pup PND 2 litters were reduced 
to 10. All OFF ate chow from weaning. Only one M and F from a litter were 
studied (n=6). OFF were euthanized at PND 110 by decapitation, fat depots 
removed and weighed. Adiposity index (AI): thoracic and visceral fat weight/ 
body weight * 100. Maternal serum leptin at breeding and OFF at PND 110 by 
RIA; triglycerides (TG) enzymatically (Synchron CX auto analyser). Analysis 
- one way ANOVA and Pearson correlations. Data M + SEM, * p < 0.05.
RESULTS:

Fig 1. PND 110 OFF AI correlation with maternal weight A) M, (r= 0.5, p=0.03) 
and E) F (r= 0.3, p=0.2) and leptin at breeding; B) M (r=0.7, p=0.03) and F) 
F (r= 0.8, p < 0.001). Circles – closed (CTR), open (MO); inverted triangles 
(DINT). OFF serum leptin in C) M and G) F and TG in D) M and H). M ± 
SEM, n =6. Data not sharing a letter, p<0.05.
CONCLUSIONS: Maternal leptin at breeding correlated with M and F OFF 
adult AI but weight only correlated with M AI. DINT recuperated OFF leptin 
in M and F. MO increase in TG was recuperated in M with no differences 
between groups in F. This study indicates that OFF MO AI is reversed by pre-
gestation gobal DINT with no change in dietary composition. 1) Zambrano 
2010; J Physiol 588: 1791.
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S-159
Granulosa Cell Sphingosine Kinase Is Not Upregulated by GnRH or Its 
Analogues. Hadas Cohen,1 Martha Dirnfeld,2 Ilan Calderon,3 Orli Turgeman,1 
Erica Hoffer,1 Zeev Blumenfeld.1 1Reproductive Endocrinology, Ob/Gyn, 
RAMBAM Health Care Campus, Technion, Haifa; 2IVF, Ob.Gyn., Carmel Med 
Ctr; 3IVF, Ob.Gyn., Bnay-Zion Med Ctr.
INTRODUCTION: The mechanisms whereby GnRH-a may possibly minimize 
ovarian failure in young women exposed to gonadotoxic chemotherapy 
are unknown. One of the suggested possible mechanisms is the gonadal 
upregulation of Sphingosine-1-Phosphate [S1P], an anti-apoptotic molecule.
AIM: To examine such a possible mechanism we have evaluated the activity of 
Sphingosine Kinase [SK] which is the physiological enzyme generating S1P.
MATERIALS: Human granulosa cells were retrieved by follicular aspiration 
for IVF, after informed consent. The granulosa cell cultures [GCC] were 
established after separation of the GC’s on Percoll and cultured in M199 
with FCS and antibiotics. After 2-3 days and preincubation with serum free 
medium, the GC’s were incubated with either native GnRH, GnRH-agonist, 
GnRH-antagonist, or control medium. After 24 hours, the cells were trypsinized, 
lysed, and the SK activity was determined by conversion of added Sphingosine 
to SK followed by TLC separation with radioactive P32. ATP- P32 was added 
for labeling SK, by
the method of S.Spiegel et al.
RESULTS: There was no signifi cant change in SK activity following incubation 
with either GnRH or its analogues. Neither the agonist, nor the antagonist or 
native GnRH affected SphK activity. The method was validated by the inhibition 
of SK activity by N,N DiMethyl Sphingosine, an inhibitor of SphK.
CONCLUSION: GnRH-a does not increase the activity of SphK in GCC, in 
vitro. However, S1P may still be possibly involved in the protective mechanism 
of GnRH-a against chemotherapy associated gonadotoxicity through an 
inhibitory effect on S1P-phosphatase.

S-160
Abstract withdrawn by author

S-161
Drd2 Agonists Prevent Prevents OHSS by Reducing VEGF Secretion 
through the Activation of Drd2 in Granulosa Cells. Hortensia Ferrero,1 Raúl 
Gómez,1 Paco Delgado,1 Carlos Simón,1 Francisco Gaytan,2 Antonio Pellicer.1 
1Research, Fundación IVI/INCLIVA, Valencia, Spain; 2Faculty of Medicine, 
University of Cordoba, Córdoba, Spain.
Objective: The Drd2 agonists (Drd2-A) cabergoline (Cb2) prevents OHSS 
onset in 50% of women ongoing COH protocols by decreasing VEGF/VEGFR2 
mediated ovarian Vascular permeability (VP). In vitro studies with endothelial 
cell (EC) lines suggest drd2-A reduces VP by inhibiting VEGFR2 activation 
in an autocrine fashion. However Drd2 is not expressed on ovarian EC so 
the effi cacy of Cb2 in preventing increased ovarian VP In Vivo must rely on 
alternative unexplored mechanism. In this regard we recently discovered that 
Drd2 is expressed on ovarian granulosa cells and studies in Drd2 knouckout 
mice models suggest DRd2 activation might inhibit VEGF secretion. We aimed 
to elucidate whether effi cacy of Drd2-A in preventing OHSS is related to the 
inhibition of VEGF production by activating Drd2 in GC. Additionally we 
studied whether this mechanism was altered in high risk OHSS patients like 
those presenting PCOS characteristics
M&M: GC from control (N=8) and PCOS (N=8) patients with E2<2500 and 
14-20 oocytes at pick up were isolated from follicular fl uid and cultured with 
hCG 5IU in the presence absence of the Drd2/A Cb2 100 uM and the Drd2 
antagonist L746.216 for 72 hrs. VEGF was quantifi ed by ELISA in supernatants. 
An InCell ELISA kit was used to quantify drd2 and VEGFR2 expression, and 
phosphorylation of VEGFR2
IResults: In control animals and PCOS GC showed a mean 3.9 and 4.3 fold 
reduction in VEGF secretion when Cb2 compared to vehicle was added to the 
culture medium. The addition of the Drd2 antagonist alone did not modify 
VEGF secretion. Nevertheless when administered together the Drd2 antagonist 
prevented Cb2 to decrease VEGF levels. No differences in Drd2, VEGFR2 or 
phosphorylated VEGR2 were observed after Cb2 addition to the medium. An 
direct correlation between Drd2 and the % of VEGF inhibition was found in 
PCOS GC but not in controls suggesting the strength of Drd2 signalling was 
reduced in PCOS patients
Conclusions: Drd2/A inhibits increased ovarian VP and prevent OHSS 
development by inhibiting VEGF secretion in GC. This effect is mediated 
by Drd2 activation course VEGF GC levels are unaffected when Drd2 is 
inactivated by Drd2 antagonists. reduced activity or altered signaling of Drd2 
as suggested in PCOS might explain why Drd2_A therapy prevents OHSS in 
some women while in others do not.

S-163
Role of Notch in Gonadotropin-Dependent Folliculogenesis in the Rodent. 
Brian A Levine,1 Vuk Jovanovic,1 Christopher M Sauer,1 Carrie J Shawber,1 Raul 
Gomez,2 Mark V Sauer,1 Jan Kitajewski,1 Ralf C Zimmermann.1 1Department 
of Obstetrics and Gynecology, Division of Reproductive Endocrinology and 
Infertility, Columbia University, New York, NY, USA; 2University Institute, 
University of Valencia, Valencia, Spain.
Intro: Notch proteins are cell surface receptors that regulate cell fate decisions. 
In the ovary, Notch1 and Notch4 transcripts were reported expressed in 
follicular blood vessels (BV), whereas Notch2 and Notch3 transcripts were 
in granulosa cells (GC), suggesting a role for Notch in gonadotropin (GT)-
dependent folliculogenesis. We determined if Notch signaling functions in 
GT-dependent folliculogenesis, specifi cally follicular angiogenesis (Notch1, 
Notch4), GC function (Notch2, Notch3) or both.
Material and Methods: Immunohistochemistry was performed with antibodies 
(AB) specifi c to each Notch on GT-stimulated ovaries from hypophysectomized 
(HX) mice or Notch reporter mice (TNR) that express GFP upon Notch signal 
activation. To block Notch signaling in GT-dependent folliculogenesis, either a 
pan-inhibitor of Notch, gamma-secretase inhibitor (30 umol/kg; N=6), or a Dll4 
blocking AB (10 mg/kg; N=3) was introduced into HX mice stimulated with 
PMSG (20 IU). Ovaries were analyzed for morphological difference (H&E) 
and stained for vascular specifi c antibodies (CD31 and SMA) to visualize the 
vasculature.
Results: Notch1 and Notch4 were localized on follicular and interstitial 
endothelial cells (EC). Notch3 expression was restricted to the vascular mural 
cells and absent from the GCs. Notch2 expression overlapped with most Notch 
activity in the GCs of growing follicles. The gamma-secretase pan-Notch 
inhibitor blocked GT-dependent follicular growth to the preovulatory stage 
(control: 9.8±1.1; treatment: 3.5±0.8; p<0.05). Blocking angiogenic Notch 
activation with the Dll4 AB had no effect on GT-dependent follicular growth 
(control: 8.9±1.2; treatment: 7.8±0.9; p>0.05). Theca layer vasculature was 
mildly disorganized in compound E and Dll4 AB treated ovaries.
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Conclusion: In GCs, Notch2, but not Notch3 had a role in follicular 
growth, as only Notch2 was expressed and active in the GCs. Preliminary 
results demonstrated that pan-Notch inhibition suppressed GT-dependent 
folliculogenesis, whereas inhibition of angiogenic Notch had minimal 
effects. We conclude that GC Notch2 plays a signifi cant role in GT-dependent 
folliculogenesis, while a role for Notch in follicular angiogenesis has yet to 
be defi ned.

S-164
Anti-Mullerian Hormone Gene Expression in Human Luteinized 
Granulosa Cells Is Signifi cantly and Inversely Associated with Age and 
Body Mass Index. Zaher O Merhi,1 Erkan Buyuk,1 Davelene Israel,2 Dara 
Berger,3 Athena Zapantis,3 Streamson Chua, Jr,2 Sangita Jindal.1,3 1Obstetrics 
and Gynecology and Women’s Health, Albert Einstein College of Medicine 
and Montefi ore Medical Center, Bronx, NY, USA; 2Department of Medicine, 
Albert Einstein College of Medicine, Bronx, NY, USA; 3Montefi ore’s Institute 
for Reproductive Medicine and Health, Albert Einstein College of Medicine, 
Hartsdale, NY, USA.
Background: Anti-Mullerian hormone (AMH) serum levels decline with age 
& obesity. This study evaluates AMH gene expression in granulosa cells (GCs) 
& its association with age & BMI.
Materials and Methods: 4 early reproductive-aged (≤ 35 years old) & 7 late 
reproductive-aged (>35 years old) women who underwent controlled ovarian 
hyperstimulation followed by oocyte retrieval were enrolled. Mural & cumulus 
GCs from small follicles (SF<14 mm) & large follicles (LF≥14 mm) were 
collected separately. The mRNA were isolated, reverse transcribed & AMH 
gene expression was quantifi ed using RT-PCR. Relative gene expression was 
calculated using the ∆∆CT method with GAPDH as reference gene. Mann-
Whitney U & multiple linear regression were used.
Results: Late reproductive-aged women had signifi cantly lower AMH gene 
expression in the mural GC of SF than early reproductive-aged women.

 Early reproductive-aged 
women (n=4)

Late reproductive-aged 
women (n=7) P-value

Age (years) 31.7 ± 1.3 39.4 ± 1.2 0.01
BMI (kg/m2) 27.2 ± 4.6 25.5 ± 1.9 0.99
Day 3 FSH 4.4 ± 0.6 5.9 ± 0.7 0.22
Total # mature 
oocytes 16.3 ± 2.7 8.7 ± 1.1 0.02
Mural GC AMH gene 
expression    
LF 88.6 ± 64.4 1.2 ± 0.2 0.12
SF 29.7 ± 21.7 1.3 ± 0.2 0.03
Cumulus GC AMH 
gene expression    
LF 11.6 ± 2.9 207.0 ± 0 0.14
SF 29.1 ± 17.6 26.5 ± 8.4 0.99
Data presented as means ± SEM

In all women, regression analysis showed a signifi cant inverse association 
between age & AMH gene expression in mural (r= -0.93, p= 0.03) & cumulus 
(r= -0.83, p=0.03) GCs of LF, & a signifi cant positive association between the 
total # of oocytes retrieved & AMH gene expression in cumulus GCs of SF 
(r=0.49, P=0.03). In late reproductive-aged women, AMH gene expression was 
signifi cantly inversely associated with BMI (r=-0.7, p=0.04).
Conclusion: A novel negative association is reported herein between granulosa 
cell AMH gene expression & aging, exacerbated by elevated BMI.

S-165
Effect of Metformin during In-Vitro Fertilization (IVF) on Follicular 
Fluid Mullerian Inhibiting Substance (MIS) Levels in Polycystic Ovarian 
Syndrome (PCOS). Andrew K Moore, Travis W McCoy, Johanna S Archer, 
Henry Bohler, Steven T Nakajima, Yong Siow, Mary Fallat. OB/GYN and 
Women’s Health, University of Louisville, Louisville, KY, USA.
Objective: Women with PCOS have higher serum MIS levels which have been 
associated with increased incidence of ovarian hyperstimulation syndrome 
(OHSS) and resistance to ovulation induction. Metformin has been shown 
to lower serum MIS levels and improve fertility outcomes. Our aim was to 
compare follicular fl uid mullerian inhibiting substance (MIS) levels in PCOS 
women taking metformin with those not taking metformin during in vitro 
fertilization (IVF).
Study design: retrospective cohort study.
Materials/Methods: Before 2009, women with PCOS were not routinely given 
metformin during COH. In 2009, we began placing or continuing all PCOS 
patients on metformin during COH/IVF. With IRB approval and patient consent, 
from 2005 to the present, we collected follicular fl uid from all IVF patients 
at the time of oocyte retrieval, and analyzed it for MIS. We also measured 

serum total testosterone (T) before initiating metformin, and 1-2 days prior to 
oocyte retrieval. Twenty subjects were included, 6 in metformin group and14 
in no-metformin group.
Results: On average, the metformin group received medication for more than 
15 weeks before COH, at an average dose of 1300 mg/day (range 850-2000mg). 
Before starting metformin, serum total T was higher in the metformin group 
compared to the non-metformin group (ratio 1.5, p=0.12*). After several months 
of treatment with metformin, the total T had decreased in the metformin group 
as compared to the non-metformin group (ratio 0.64, p=0.19*), indicating that 
metformin subjects responded as expected to treatment. The metformin group 
demonstrated lower follicular fl uid MIS (3.7 v 4.5ng/ml, p=0.34**) and serum 
MIS (2.9 v 3.9, p=0.095**). As numbers were small, none of the observed 
changes reached signifi cance.
Discussion/Conclusions: Falbo et al (2010, J Ovar Res) proposed that 
decreased serum MIS due to metformin may be due to decreased antral follicles, 
and they additionally showed decreased follicular MIS levels in unstimulated 
women treated with metformin. This is the fi rst study correlating MIS levels 
with metformin use during COH. In addition to confi rming these fi ndings in 
larger cohorts, the relationship between insulin sensitivity, MIS production, 
and pregnancy outcomes needs to be further investigated.
*Mann-Whitney, **Students T-test

S-166
Prokineticin 1 (PK1)/Endocrine Gland Vascular Endothelial Growth 
Factor (EG-VEGF) Affects Human Luteal Cells Function. Federica 
Romani,1 Anna Tropea,1 Alessandra Familiari,1 Elisa Scarinci,1 Stefania Catino,2 
Antonio Lanzone,2 Rosanna Apa.1 1Dipartimento per la Tutela della Donna e 
della Vita Nascente, Cattedra di Fisiopatologia della Riproduzione, Università 
Cattolica del Sacro Cuore, Roma, RM, Italy; 2Dipartimento per la Tutela della 
Donna e della Vita Nascente, Istituto di Ricerca “Associazione Oasi Maria SS 
ONLUS”, Troina, EN, Italy.
Prokineticin 1 (PK1), also termed endocrine gland-derived vascular endothelial 
growth factor (EG-VEGF), is a recently identifi ed angiogenic factor assigned 
with diverse biologic functions. A possible as-yet-unknown role for PK1 
in modulating luteal function has been also suggested, as both PK1 and its 
receptors have been detected in human corpus luteum (CL). In particular 
human luteal expression of PK1 has been demonstrated to be low at early stage, 
upregulated during mid-luteal to late-luteal phase, and reached maximal levels 
at very late-luteal phase, including in apoptotic CL.
In the present study in mid-luteal phase human luteal cells PK1 effect on 
progesterone (P) release was fi rstly analyzed. Moreover, we investigated 
whether PK1 could affect luteal release of vascular endothelial growth 
factor (VEGF), prostaglandin (PG) E2 (PGE2) -both luteotropic factors- and 
PGF2α -luteolytic modulator. PK1 effect on VEGF luteal expression was 
also analyzed.
Human luteal cells were incubated for 24h with medium alone (control) or 
in presence of PK1 (30-40-50 nM) or hCG (100 ng/ml) or CoCl2 (10 mcM)-
chemical hypoxia. In the culture medium P, PGs, and VEGF release was assayed 
by ELISA. VEGF mRNA expression was evaluated by Real-Time RT-PCR.
Based on our preliminary results, P release was signifi cantly decreased by 
PK1, able to reduce PGE2 and increase PGF2α luteal release. VEGF release 
was signifi cantly decreased by PK1, that did not affect VEGF mRNA luteal 
expression.
In our knowledge this is the fi rst study to report a possible direct infl uence 
of PK1 on human luteal cells function. In particular PK1 seems to negatively 
affect both luteal steroidogenesis and the balance between luteotropic/luteolytic 
factors, suggesting for PK1 a possible involvement in processes leading to 
CL regression.

S-167
Doxorubicin Accumulation and Insult in the Ovary. Elon C Roti Roti, Sana 
M Salih. Ob/Gyn, University of Wisconsin-Madison, Madison, WI, USA.
Background: Chemotherapy-induced infertility is a growing concern as the 
number of cancer survivors increases. By 2020, approximately 1 in 800 adult 
females will be a childhood cancer survivor; of these, ∼6% will experience 
acute ovarian failure and 8%, premature menopause. Up to 80% of breast cancer 
survivors experience premature menopause, increasing risk for osteoporosis 
and heart disease. Chemotherapy-induced ovarian failure is well-documented, 
but molecular mechanisms are not understood. Defi ning these mechanisms 
is critical to designing novel intervention therapies. The ovary consists of 
follicles, layers of somatic cells which surround and nourish the oocytes. It 
is unclear if chemotherapy targets oocytes directly or if the follicle provides 
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a protective barrier, with oocyte failure secondary to deteriorating health of 
surrounding cells. Objectives: Using the cornerstone chemotherapy agent 
doxorubicin (DXR) as a model drug, we defi ned DXR accumulation and 
induced-DNA damage in the mouse ovary prior to the apoptotic response, 
identifi ed sites of primary insult, and defi ned a window of opportunity for 
acute intervention. Methods: Ovaries from CD1 mice injected with 20mg/
kg DXR were either fi xed for microscopy or dissociated into single cells for 
comet assays. DXR is autofl uorescent; we visualized time-dependent DXR 
ovarian penetration using confocal microscopy and confi rmed DXR’s spectral 
fi ngerprint. DXR-induced double-strand DNA breaks were measured with the 
comet assay which quantifi es DNA damage in single cells, allowing separate 
analysis of granulosa cells and oocytes. Results: DXR reached detectable 
levels in the stroma cell cytoplasm at 4 hours and distributed into follicles 
by 6 hours post-injection. We also observed a time-dependent transition from 
cytosol to nucleus. Morphological damage to follicles was evident by 10 
hours post-injection. Comet assays revealed DXR induced a 50% increase in 
dsDNA breaks in the granulosa cells at early timepoints, followed by prominent 
apoptosis by 24 hours. In preliminary studies, DXR did not induce dsDNA 
breaks in oocytes over the 24 hour test period. Conclusions: The study defi nes 
spatial and temporal DXR accumulation and induced DNA damage in the mouse 
ovary, revealing a window of opportunity to target in future studies to prevent 
initial DXR insult and downstream apoptotic cell death. Ongoing studies will 
determine if DXR-induced oocyte deterioration is secondary to granulosa cell 
death or mediated by an alternate pathway like oxidative stress.

S-168
Antimullerian Hormone Changes in Pregnancy and Prediction of Adverse 
Pregnancy Outcomes. Barbara J Stegmann,1 Donna Santillan,1 Mark Santillan,1 
Brad VanVoorhis,1 Elaine Smith.2 1Department of Obstetrics and Gynecology, 
University of Iowa Hospitals and Clinics, Iowa City, IA, USA; 2College of 
Public Health, University of Iowa, Iowa City, IA, USA.
In women, Antimullerian Hormone (AMH) is secreted by small ovarian 
follicles. Adult levels are reached by age 8, and then remain constant until 
age 30 when they decline to undetectable levels at menopause. There have 
been confl icting reports about AMH levels in pregnancy. Our objective was to 
study AMH levels pregnancy and to investigate possible differences in AMH 
pattern between women with normal vs. adverse obstetric outcomes (AOO). 
Methods: 167 samples from 112 women were obtained with gestational ages 
(GA) between 5.6-41.0 weeks. 82 samples from 54 women with outcome data 
were also analyzed. AMH was measured using AMH GenII Immunoassay 
(Beckman Coulter). AOO included preterm labor (PTL), premature rupture of 
membrane (PPROM), and preeclampsia/intrauterine growth restriction (Pre-e/
IUGR). Multivariate regression was used for analysis, controlling for multiple 
measures and maternal age. Results: AMH measurements were grouped by 
trimester. Mean AMH levels in the entire dataset declined signifi cantly between 
the 1st and 3rd trimesters (p<0.05).

16 of 54 women had outcome data and experienced an AOO. After stratifying, 
AMH levels were signifi cantly different in women who had PTL vs. normal 
and Pre-e/IUGR women. PPROM could not be analyzed due to too few data 
points (n=2).

Conclusions: AMH levels fall sharply between the 1st and 3rd trimesters, and 
may indicate a possible mechanism for ovarian quiescence in pregnancy. In 
our very limited data set, AMH levels had a different pattern of fall in women 
who went on to have PTL. Additional analysis is required to determine the 
signifi cance of this fi nding.

S-169
Regulation of Tumor Metastasis Suppresser KAI1/CD82 by Intermedin 
in Early Pregnancy. Dara Havemann, Meena Balakrishnan, John Phelps, 
Chandra Yallampalli, Madhu Chauhan. Ob/Gyn, University of Texas Medical 
Branch, Galveston, TX, USA.
KAI1/CD82, a wide-spectrum tumor metastasis suppressor is expressed in 
decidual stromal cells (DSCs) and not in trophoblasts. Expression of KAI1 is 
reported to be higher in pathological deciduas with unexplained miscarriages 
compared to elective abortions. It is shown that silencing of KAI1 by RNA 
interference decreases TIMP1 expression in DSCs, and promotes the invasion 
of the 1st trimester human trophoblasts in the co-culture. Intermedin (IMD) 
is known to stimulate the invasive capacity of 1st trimester trophoblasts. We 
hypothesize that IMD regulates KAI1 in deciduas and expression of IMD and 
its receptors are altered in deciduas in unexplained miscarriages. Methods: 
These studies were approved by the Institutional Review Board at the UTMB. 
Informed consent was obtained from all patients. Abortion tissues were 
obtained at 9–12 weeks of gestational age from women undergoing spontaneous 
abortions and from women who opted for abortion. DSCs were isolated using 
Lymphoprep density gradient followed by selection of vimentin positive cells 
using the AutoMACS system (Miltenyi Biotec, Auburn, CA, USA). Isolated 
purifi ed cells were >98% positive for vimentin and negative cytokeratin 7 as 
tested by immunohistochemical staining, DSCs were cultured in RPMI+ 10% 
FBS. Cells were treated with IMD in presence or absence IMD antagonist in 
RPMI containing 2% BSA for 24 hrs. Total RNA was extracted from tissues 
and the DSCs with Qiagen kit. QRT-PCR results are expressed relative to that 
of GAPDH expression. Results: 1) Expression of mRNA for IMD is decreased, 
and CRLR, RAMP1 and KAI1 is increased in 1st trimester deciduas from 
spontaneous compared to elective abortions (p<0.05, N=3); 2) IMD (10-9M) 
treatment caused an increase in KAI1 in DSCs and these effects are inhibited 
by IMD antagonist (p<0.05); 2) IMD increased TIMP1 mRNA expression 
and IMD antagonist inhibited this effect. 3) IMD dose-dependently increased 
the expression of Integrin 1 alpha and these effects are inhibited by IMD 
antagonist (p<0.05). Conclusion: Altered expression of IMD and its receptor 
components in deciduas from spontaneous abortions and regulation of KAI1 
by IMD in DSCs suggests a potential role for IMD in the patho-physiology of 
early placental development and in maintaining controlled defense mechanism 
for balanced trophoblast invasion.

S-170
Intermedin Promotes Cytotrophoblast Invasion through Increases in 
Nitric Oxide Production. Madhu Chauhan, Meena Balakrishnan, Chandra 
Yallampalli. Ob/Gyn, University of Texas Medical Branch, Galveston, TX, 
USA.
Spiral artery transformation is thought to result from the loss of normal musculo-
elastic structure by cytotrophoblast (CTB) invasion through the actions of 
metalloproteases (MMPs) MMP2 and MMP9 secreted by CTB. Nitrosylation 
of MMP2 and MMP9 at the tip of invading trophoblasts cells is a critical 
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requirement for the invasive capacity of the trophoblast cells. We have reported 
earlier that Intermedin (IMD) increases the invasive capacity of 1st trimester 
trophoblasts and regulates MMP2 and MMP9 in 1st trimester trophoblast 
(HTR-8SV/neo) cells. Many of the effects of IMD are reported to be mediated 
by nitric oxide (NO). We hypothesize that IMD effects in early pregnancy 
are mediated through NO. Therefore this study was undertaken to identify if 
IMD regulates circulatory levels of NO in pregnant rats and if IMD effects on 
human fi rst trimester trophoblast cells (HTR8sv/neo) involves NO. Methods: 
IMD antagonist (IMD 17-47) (200µg/day) or vehicle alone was S.C. infused to 
pregnant Sprague Dawley rats from day 3 to day 9 using osmotic mini pumps. 
Serum was collected on day 9 for estimation of nitrites (NO production) using 
Griess reagent. For in vitro studies HTR-8SV/neo cells were cultured either 
on matrigel biocoat membrane for immunohistochemical staining or 96 well 
plate for NO production assay using DAF-2D fl uorescence method with and 
without IMD treatments. HTR cells were treated with different concentration 
of IMD in the presence or absence of L-NAME (10µM) for 24 hrs. Results:1) 
Infusion of IMD 17-47 (200µg/day) in pregnant rats caused a signifi cant decline 
in serum NO levels on day 9 (p<0.05), 2) IMD dose-dependently increased the 
production of NO in HTR-8SV/neo cells and these effects are inhibited in the 
presence of L-NAME: 3) IMD increased the immunostaining of MMP2, MMP9 
and eNOS in the trophoblast cells that invaded the matrigel and; 4) Silencing the 
IMD expression by IMD specifi c shRNA reduced the expression of nitrosylated 
proteins in HTR cells. Conclusion: IMD increases NO production in pregnant 
rats and in 1st trimester trophoblast cells and increases MMPs thus promoting 
trophoblast invasion. These effects are inhibited by NO inhibitor, suggesting 
the functional effects of IMD in early pregnancy are mediated through NO.

S-171
Decidual Stromal Cells Express Intermedin and Its Receptors in Early 
Human Pregnancy. Madhu Chauhan, Dara Havemann, Meena Balakrishnan, 
Janice Endsley, Regan Theiler, Chandra Yallampalli. Ob/Gyn, University of 
Texas Medical Center, Galveston, TX, USA.
Extent of trophoblast invasion is a tightly controlled process defi ned by the 
trophoblasts invasiveness and decidual cell controlled mechanisms. During 
the invasive phase of trophoblasts, maternal decidual stromal cells (DSC) 
secrete products that regulate trophoblast differentiation and migration into the 
endometrium. Intermedin (IMD)/adrenomedullin2 a novel peptide expressed in 
human placenta is reported to promote invasive and migratory capacity of fi rst 
trimester cytotrophoblast cells (HTR-8SV/neo). IMD exerts its effects though 
7TM G-protein coupled receptor, calcitonin receptor like receptor (CRLR) 
in association with receptor activity modifying proteins (RAMPs), RAMP1, 
RAMP2 or RAMP3. It is not known if IMD or its receptors are expressed in 
decidual stromal cells (DSC) and if IMD plays a role in decidual cell function 
in early pregnancy. In this study was undertaken to determine if IMD and its 
receptor components are expressed in DSCs in early pregnancy. Method: 
These studies were approved by the Institutional Review Board at the UTMB. 
Informed consent was obtained from all patients. Abortion tissues were obtained 
at 9–12 weeks of gestational age from women who opted for elective abortions. 
DSCs were isolated using Lymphoprep density gradient followed by selection 
of vimentin positive cells using the AutoMACS system (Miltenyi Biotec, 
Auburn, CA, USA). Cells were tested for purity by immunohistochemical 
staining with vimentin and cytokeratin antibody (CK7) and cultured in RPMI+ 
10% FBS. DSCs were treated with different concentration of IMD in presence 
or absence of IMD antagonist for 24 h. Gene expression analysis was done 
by Real time PCR using gene specifi c primer assays. Results:1) Isolated 
primary DSCs were >98% positive for vimentin and negative for CK7; 2) IMD, 
CRLR, RAMP1 and RAMP2 mRNA are expressed in DSC whereas RAMP3 
mRNA is not expressed in the primary DSCs; 3) IMD at lower concentration 
(10-9M) increased expression of CRLR and these effects are inhibited by IMD 
antagonist, whereas IMD at higher concentration (10-7M) decreased expression 
of CRLR and; 4) IMD increased expression of mRNA for RAMP1 (p<0.05)and 
RAMP2 (p>0.05) at lower concentration(10-9M) and these effects are inhibited 
by IMD antagonist (p<0.05). Conclusion: IMD and its receptor components 
are expressed in DSC suggesting a role for IMD in regulating DSC function 
at the maternal fetal interface.

S-172
Developmental Basis of Placental Infarction. Christopher Franco,1 Melissa 
Walker,1 Julie Robertson,2 Sarah Keating,3 Anne McLeod,4 John Kingdom.2 
1Faculty of Medicine, University of Toronto, Toronto, ON, Canada; 2Obstetrics 
& Gynecology, Mount Sinai Hospital, Toronto, ON, Canada; 3Pathology 
& Laboratory Medicine, Mount Sinai Hospital, Toronto, ON, Canada; 
4Hematology, Sunnybrook Hospital, Toronto, ON, Canada.
OBJECTIVE: To determine if placental infarction is mediated by defective 
placental development (resulting in defective intrinsic hemostasis) rather than 
maternal thrombophilia in high-risk pregnancies.
STUDY DESIGN: We conducted a single centre, 10 year retrospective cohort 
study. Inclusion criteria were: singleton high-risk pregnancy (gestational age 
at delivery <35 weeks’), with confi rmed placental infarction by placental 
pathology, and maternal thrombophilia testing for Factor V Leiden (FVL), 
Prothrombin gene mutation (PGM), anticardiolipin antibodies (ACA) and lupus 
anticoagulant (LA). Gross and histologic placental fi ndings were reviewed, and 
delivery information and infant outcome were recorded.
RESULTS: Of 108 pregnancies with histological evidence of placental 
infarction, 66 (61.1%) had pre-eclampsia. Seventy-six (70.4%) of infants 
were small-for-gestational age (SGA; birth weight < 10th percentile), 63 
(58.3%) had IUGR (SGA with delivery <33 weeks’ and A/REDF), and 
perinatal mortality was 47.2%, reiterating the high-risk nature of the cohort. 
Only 14/108 women (13.0%) had a positive genetic (FVL, PGM) or ACA/LA 
thrombophilia screen. Characteristics of abnormal placental development were 
signifi cantly more likely than a positive thrombophilia screen (McNemar test, 
p<0.0001). The proportion of SGA placentas (weight <10th percentile; 60/108, 
55.6%) was 5-fold greater than expected (10%). Evidence of maternal vascular 
underperfusion was present in 92/108 (85.2%) placentas. Heparin RCTs in 
pregnancies with maternal thrombophilia have been based on the hypothesis that 
thrombophilia causes infarction despite normal early placental development; yet 
in this cohort only 4/108 placentas (3.7%) were of normal weight with isolated 
infarction and no other major gross or microscopic lesions.
CONCLUSION: Our data indicate that abnormal placental development 
associates strongly with placental infarction. Very few infarcted placentas are 
otherwise normal. Tests that refl ect placental development in the next pregnancy 
(IPS biochemistry, placental morphology and uterine artery Doppler) are far 
more likely to identify pregnancies at risk of recurrent placental infarction and 
adverse outcome than non-pregnant thrombophilia testing.

S-173
Reduced Angiotensin (1-7) Production in Rat Placenta by Gestational 
Protein Restriction, a Potential Mechanism for the Placental Programming 
on Adulthood Hypertension. Haijun Gao, K Sathishkumar, Uma Yallampalli, 
Meena Balakrishnan, Manu Banadakoppa, Madhu Chauhan, Daniel Liebenthal, 
Chandra Yallampalli. Ob/Gyn, University of Texas Medical Branch, Galveston, 
TX, USA.
We have shown that maternal protein restriction induces hypertension in 
adulthood offspring in a sex- and time-dependent manner with an earlier onset 
and more severe hypertension in males compared to females. Serum angiotensin 
(1-7) (ang1-7), a potent endogenous vasodilator, correlates with the elevated 
placental-fetal blood fl ow and rapid fetal growth especially during mid- and 
late-pregnancy. We hypothesized that ang1-7 production in rat placenta is 
reduced in response to gestational protein restriction which may contribute to 
fetal growth restriction and adulthood hypertension. Timed pregnant Sprague 
Dawley rats were fed normal diet (20% casein, control; n = 10) or a low protein 
diet (6% casein, LPD; n = 10) from Day 1 or 2 of pregnancy until sacrifi ced at 
Days 14, 18 or 21 of pregnancy. Labyrinth zone of placenta was dissected and 
snap-frozen for angiotensin related genes expression analysis by Real-time PCR 
(q-PCR) and for angiotensin converting enzyme I (ACE) and ACE2 activity 
assay. Placentas were fi xed for immunohistochemistrical analysis on ACE 
and ACE2. Gender of placenta was determined by PCR on sry geneResults 
include: 1) expression of Ace in labyrinth zone was increased from Day 14 to 
Day 18 of pregnancy ( P < 0.05), but not infl uenced by gender and diet; 2) In 
LPD, expression of Ace2 in labyrinth was decreased 1.5-fold and 1.3-fold (P 
< 0.05) at Day 21 in both male and females respectively, while its expression 
was decreased 1.5-fold (P < 0.05) only in males at Day 18; 3) Expression of 
Atr1a (angiotensin receptor 1a) decreased 1.4-fold (P < 0.05) in both males 
and females at Day 21 while its expression was decreased 1.4-fold (P < 0.05) 
in males only at Day 18 in LPD group; 4) Expression of Mas1 [angiotensin (1-
7) receptor] was not altered by gender or diet; 5) ACE protein was unchanged 
by diet, while ACE2 protein was decreased by LPD in both male and female 
labyrinth at Days 18 and 21; 6) ACE and ACE2 enzyme activities expressed 
as relative fl uorescence units per 10 µg protein was unchanged by gender or 
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diet at Days 14-21. These results indicate that reduced ang1-7 production 
in placenta may play a role in fetal growth restriction and programming of 
adulthood hypertension in LPD model.

S-174
Decreased Placental Levels of CCL5 are Associated with Neurodevelopmental 
Delay in Children. Seth Guller, Zhonghua Tang, Tracy Niven-Fairchild, Joanne 
E Williams, Vikki M Abrahams, Gil Mor, Richard A Ehrenkranz. Obstetrics, 
Gynecology & Reproductive Sciences, Yale School of Medicine, New Haven, 
CT, USA.
Objective: The precise etiology of newborn encephalopathy and cerebral palsy 
(CP) is unknown. Microbial-driven infl ammatory cytokine pathways in the 
fetal-placental unit are suggested to trigger adverse neurological outcomes in 
neonates delivered preterm. CCL5 (RANTES) is a key immune modulator which 
is induced in response to microbial infections. The goal of the current study 
was to determine whether CCL5 as well as other cytokines and chemokines are 
dysregulated in placenta from children with neurodevelopmental delay.
Methods: Snap frozen placentas from extremely early preterm deliveries 
(gestational age GA, 24 to 27 wks) were stored in conjunction with the Yale 
ELGAN Study. At ≥ 2 years of age neurological assessment of children was 
carried out based on the Bayley Scales of Infant Development-II. If both 
mental and psychomotor developmental indices (MDI and PDI) were < 80, 
development was considered delayed (DD); normal development (ND) was 
considered if both were > 80. Placentas from DD and ND groups (n=14 per 
group) were homogenized and levels of chemokines and cytokines were 
determined using Luminex multiplex technology and were normalized to cell 
protein. Placentas were also analyzed from patients with idiopathic preterm 
delivery (IPTD, n=6; GA, 31±1wks). Results were analyzed by ANOVA.
Results: As expected, the GA in the DD group was signifi cantly less than ND 
group (24.9 vs 26.6 wks, p<0.01). CCL5 level in the DD group (269±36pg/mg 
protein) was less than the ND group (504±85 pg/mg protein, p<0.05). CCL5 
levels in the IPTD group (368±48 pg/mg protein) were not signifi cantly different 
than ND or DD groups, indicating that gestational age per se was most likely 
not responsible for CCL5 differences in ND and DD groups. In contrast, levels 
of IFN-γ, TNF-α, GRO-α, MCP-1, MIP-1β, VEGF, IL-1β, IL-4, IL-6, IL-8, 
IL-10 were not signifi cantly different in DD and ND groups.
Conclusion: These fi ndings demonstrate that CCL5 levels are specifi cally 
down-regulated in placentas from children with DD, suggesting that this 
protein may protect the fetus against microbial and/or infl ammatory challenges 
during pregnancy.

S-175
Biological Pathways Disrupted in Placentas with Abnormal Imprinted 
Gene Expression. Katherine P Himes,1 Erik Koppes,2 J Richard Chaillet.2 
1Obstetrics and Gynecology, University of Pittsburgh, Magee-Womens Research 
Institute, Pittsburgh, PA, USA; 2Microbiology and Molecular Genetics, 
University of Pittsburgh School of Medicine and Magee-Womens Research 
Institute, Pittsburgh, PA, USA.
Background: Mice that lack oocyte-derived DNMT1o lose roughly 50% 
of methylation on imprinted differentially methylated domains (DMDs). 
Consequently, DNMT1o defi cient embryos are epigenetic mosaics that exhibit 
disruption in imprinted gene expression. Little is known about the impact of 
DNMT1o defi ciency on the placenta.
Objective: We sought to characterize gene expression abnormalities in 6 
imprinted gene clusters in DNMT1o defi cient placenta and determine the 
biological pathways disrupted in these placentas.
Methods: Quantitative real time PCR was used to determine expression of 
imprinted genes in 15 DNMT1o defi cient placentas at E9.5. Whole genome 
microarray of 4 DNMT1o defi cient placentas and 2 wild-type placentas was 
performed using Illumina Mouse bead chip arrays. Data were cubic spline 
normalized and analyzed using t test with unequal variance. The Benjamini–
Hochberg test was used to control for multiple comparisons with a FDR= 0.1. 
Data were also analyzed with Ingenuity Pathway Analysis (IPA).
Results: Gene expression in DNMT1o defi cient placenta trended in the direction 
expected by loss of methylation at DMDs.

For example, Igf2 expression decreased while H19 increased, consistent 
with loss of methylation at the H19 DMD. IPA identifi ed networks related to 
angiogenesis, development of extracellular matrix, and lipid metabolism as 
signifi cantly altered pathways (p <0.05). Genes in these networks included those 
with known placental function. Others, however, such as laminin, lack a known 
placental function but play a role in vascular re-modeling in other tissues.
Conclusions: Imprinting in the placenta is altered in the absence of DNMT1o. 
Disrupted imprinting is associated with abnormal development of the 
maternal fetal interface as well as changes in metabolic pathways including 
lipid metabolism. The DNMT1o model can offer insights into mechanistic 
relationships between genomic imprinting, placental function and disease.

S-176
Placental Lesions in Pregnancies Affected by Obstructive Sleep Apnea. 
Shannon J Ho, Judette Louis, Joram Sawady. Obstetrics, MetroHealth, 
Cleveland, OH, USA.
Objective: Obstructive Sleep Apnea (OSA) is a condition marked by transient 
episodes of maternal hypoxia that in turn elicits compensatory maternal 
mechanisms believed to cause endothelial injury. The existing literature has 
reported an association between maternal OSA and adverse pregnancy outcomes 
such as fetal growth restriction and the development of preeclampsia. We sought 
to evaluate the histopathology of placentas in OSA patients to determine if there 
is a correlation between OSA and hypoxic lesions in the placenta.
Methods: This is a retrospective case control study at a single urban tertiary 
care center. Women with polysomnogram confi rmed sleep apnea with available 
placenta slides were included as cases. Women delivering during the same time 
period were randomly selected as controls in a 1:1 fashion using a perinatal 
database. All medical charts were reviewed for maternal and neonatal clinical 
data. The histological slides were graded by a single pathologist (JS) who was 
blinded to clinical and demographic data. Lesions were corrected for gestational 
age. The hypoxic lesions of interest included placental infarcts, villous crowding 
with prominent syncytial knots, and advanced villous maturation. Data analysis 
was performed using chi square, Mann Whitney U and student t test. P<0.05 
was considered signifi cant.
Results: This cohort consisted of 40 women with OSA and 42 controls. The OSA 
group had a similar mean delivery gestational age (37 vs. 37. 5 weeks, p=0.34) 
and birthweight (2966±1044 vs. 2748±792 grams, p=0.32) when compared to 
the control group. The placental birthweight ratio was similar between the two 
groups (0.19±0.06 vs. 0.19±0.08, p=0.47). Placentas of pregnancies affected by 
OSA had similar rates of hypoxic lesions: (25.6 vs. 32.5%, p=0.6), intraplacental 
infarction (2.6 vs. 7.5%, p=0.6), villous edema (51.3 vs. 45.0%, p=0.66) and 
vasculitis of unknown etiology (VUE) (7.7 vs. 5.0%, p=0.67). The OSA group 
had lower rates of villous fi brosis (38.5 vs. 67.5%, p=0.013) and predecidual 
fi brin (2.6 vs. 22.5%, p=0.014).
Conclusion: Sleep apnea in pregnancy was not associated with an increase in 
hypoxic lesions in the placenta.

S-177
The Effects of Alcohol on Placental Cell Kinetics and Nutrient Uptake. 
Sylvia Lui, Nathalie J Robinson, Rebecca L Jones, John D Aplin, Sue L 
Greenwood, Clare L Tower. Maternal and Fetal Health Research Centre, 
University of Manchester, Manchester, United Kingdom.
Introduction: High alcohol consumption during pregnancy can result in fetal 
alcohol spectrum disorder (FASD) associated with fetal growth restriction, 
facial abnormalities and neurological problems. High ethanol concentrations 
affect the balance of apoptosis and proliferation in term placental tissue 
and cell lines, but effects in the fi rst trimester, the time crucial to placental 
development and organogenesis, are unknown. We hypothesised that placental 
cell turnover and amino acid transporter function are reduced after ethanol 
exposure. Methods: BeWo choriocarcinoma cells (n=6) were treated for 48h 
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and fi rst trimester placental explants (n=4) for 72h with ethanol (0-40mM) then 
assessed for cytokeratin-18 breakdown (M30) and cell proliferation (Ki67) 
using immunocytochemistry. Uptake of radiolabelled methylamino isobutyric 
acid (14C-MeAIB) and taurine (3H-taurine) were used to quantify System A and 
system β transport activity. Results: Proliferation in BeWo cells was reduced 
by 5% with 20mM ethanol (P<0.05; Wilcoxon-signed rank). In fi rst trimester 
explants, cytotrophoblast proliferation decreased by 40% at 20mM (p<0.05). 
Ethanol had no effect on cytokeratin-18 breakdown. System β activity was 
signifi cantly reduced at 10mM and 40mM ethanol in BeWo cells (p<0.05, 
least square linear regression). In contrast, there was a trend towards increased 
taurine uptake in fi rst trimester explants at 10mM (p=0.06; Wilcoxon-signed 
rank) but there was no signifi cant change at 20mM (p=0.1). System A activity 
did not signifi cantly change after treatment in either BeWo cells or fi rst trimester 
explants. Conclusion: These data suggest ethanol adversely affects placental 
development by reducing cytotrophoblast proliferation and altering uptake of 
taurine at concentrations mimicking moderate to high blood alcohol levels. 
However, the fi rst trimester tissue response to ethanol is more complex and 
requires further investigation. Ethanol exposure may therefore contribute to 
pathologies associated with FASD either by directly affecting placental growth 
or by indirectly altering transport of nutrients important in organogenesis.

S-178
Autophagy in Placenta: A Comparison between Vaginal and Caesarean 
Delivery. Paola Signorelli, Laura Avagliano, Riccardo Ghidoni, Gaetano P 
Bulfamante, Marta Oldrati, Anna Maria Marconi. Department of Medicine, 
Surgery, Dentistry, University of Milano, San Paolo Hospital Medical School, 
Milano, Italy.
Introduction: Autophagy consists in a lysosomal mechanism by which cells 
can clear unnecessary or damaged proteins or organelles. When nutrient and/or 
oxygen supply is limited, autophagy represents a survival mechanism allowing 
recycling of cell material and oxydable substrate and, at the same time, reducing 
metabolic demand. Autophagy has been detected in the human placenta but it 
is not known whether it is triggered to sustain cell survival or it is switched on 
in severe stress conditions leading to cell death. The aim of our study was to 
study the presence of autophagy in normal term placentas.
Methods: 14 placentas at term were collected at the time of uncomplicated 
vaginal delivery (VD; n=7) and elective caesarean section (CS; n=7) after 
uneventful pregnancies with singleton liveborn healthy infants with appropriate 
birthweight.
Umbilical blood gases, pH, glucose and hemoglobin concentrations were 
measured with a Radiometer ABL 330 Analyzer
To detect autophagy LC3 was evaluated by immunoblotting from frozen tissues 
and by immunoistochemistry of formalin-fi xed paraffi n-embedded tissue 
section (antibody from Novus, Biologicals, Littleton, CO, USA).
Results: Western Blotting: LC3II (cleaved product of LC3, associated to late 
autophagosomes) was signifi cantly higher [p<0.05] in CS than VD placentas
Immunohistochemistry: LC3 immunostaining was observed in all cases, in the 
villous trophoblast, with no differences between VD and CS
Biochemical analyses: No difference was present in the umbilical cord analysis 
with the exception of glucose concentration that was lower in CS than in VD 
(3.5±0.5 mmol/l and 4.3±0.7 mmol/l respectively; p=0.03).
Conclusions: autophagy is present in normal term placentas. Whereas 
uncomplicated labor is well sustained by the healthy placenta which tolerates 
the intermittent stress of contractions, the placenta at surgery exhibits a higher 
level of autophagy in association with lower blood glucose concentrations. We 
speculate that mechanisms alternating muscle and vasal constriction, such as in 
labor, produces a cellular adaptation with a minimal need to trigger autophagy, 
while caesarean section may actually cause a burst in cell metabolism that 
requires autophagy activation.

S-179
Placental Superfi cial Implantation: Anatomical-Clinical Correlation. Laura 
Avagliano, Gaetano P Bulfamante, Alberto Morabito, Elena Albonico, Marta 
Oldrati, Anna Maria Marconi. Department of Medicine, Surgery, Dentistry, 
University of Milano, San Paolo Hopsital Medical School, Milano, Italy.
Introduction: modifi cation of the maternal spiral arteries with loss of the 
muscular vascular wall, invaded by the trophoblasts and replaced by fi brinoid 
material represents the fi nal goal of the physiological vascular adaptation during 
human implantation. When the physiological vascular changes do not occur a 
pathological placental condition defi ned “placental superfi cial implantation” 
(PSI) may be identifi ed at the histological examination. The aims of our 

study were to evaluate the frequency of PSI in singleton pregnancies and to 
examine the anatomical-clinical correlations between the histological lesion 
and pregnancy outcome.
Material and methods: 1459 consecutive placentas from singleton pregnancies 
delivered at the San Paolo Hospital Medical School of Milano, Italy, were 
analyzed. Exclusion criteria were multiple pregnancy and manual removal of the 
placenta. An extensive histological and clinical investigation was performed.
Results PSI was present in 84 [5.8%] cases: 31/929 normal pregnancies [3.3%], 
28/451 complicated pregnancies [6.6%], 13/43 intrauterine fetal deaths [IUFD] 
[30.2%] and 12/36 legal termination of pregnancy [33.3%].
No differences in maternal age and ethnicity were present between PSI and 
normal implantation cases. Multivariate analysis showed that maternal body 
mass index represents the major maternal pre-gestational factor that can 
infl uence implantation and the incidence of PSI (Odds ratio 1.8, IC 95% 1.1-3 
in cases with BMI>30 kg/m2). Pregnancy complications were analyzed after 
exclusion of legal terminations: as shown in Table 1, cases with PSI exhibited 
a higher incidence of preeclampsia (10% vs 2%), placental abruption (5.5 % 
vs 0.3%) and preterm premature rupture of membranes (7% vs 1.3%); the 
multivariate analysis showed an independent association with PSI with OR of 
4.6, 3.2, 4.0, 5.7 respectively (CI 95%: 1.9-11.4; 1.4-7.1; 1.2-13.4; 2.0-16.4 
respectively).
Conclusion: placental superfi cial implantation is associated with signifi cant 
adverse pregnancy outcome. The infl uence on the woman lifestyle with a 
search of pregnancy when the ideal body weight is obtained might reduce 
its incidence.

S-180
The Identifi cation of Differentially Expressed Proteins Associated with 
Human Labour at Term: 1D and 2D Differential in Gel Electrophoresis 
(DIGE) Coupled with Mass Spectrometry. Martha Lappas,1,2 Karen Oliva,3 
Mark J Bailey,3 Michael Permezel,1,2 Gregory E Rice.1,2,3 1Department of 
Obstetrics and Gynaecology, University of Melbourne; 2Mercy Perinatal 
Research Centre, Mercy Hospital for Women; 3University of Queensland Centre 
for Clinical Research, University of Queensland.
BACKGROUND: The aim of this study was to determine the effect of human 
labour on the placental proteome.
METHODS: Human placentae were obtained from women who delivered 
healthy, singleton infants at term at elective Caesarean section (no labour) and 
after spontaneous labour and normal vaginal delivery (n=6 per group). We used 
liquid phase isoelectric focusing (OFFGEL ™) coupled with one-dimensional 
difference gel electrophoresis (1D-DIGE) and conventional 2D-DIGE, 
followed by mass spectrometry (MS) of selected protein spots. Western 
blotting and quantitative RT-PCR (qRT-PCR) was used for confi rmation of 
spot differences.
RESULTS: The 2D-DIGE technology allowed the analysis of ∼637 protein 
spots in the comparative study of no labour versus labour. Fourteen protein 
spots were differentially expressed (P<0.05) of these, nine unique proteins 
were identifi ed by MS. The proteins were alpha-2-macroglobulin, transitional 
endoplasmic reticulum ATPase, guanine nucleotide-binding protein subunit 
beta-2, mitochondrial inner membrane protein, alpha-1-antitrypsin, myosin 
light polypeptide 6, endoplasmin, myosin regulatory light polypeptide 9 and 
neutral alpha-glucosidase AB. OFFGEL 1D-DIGE confi rmed the differential 
expression of the above proteins.
CONCLUSIONS: Proteomic analysis of human placenta reveals differential 
expression of several proteins in association with term spontaneous labour. The 
application of this novel methodology adds further evidence to support the role 
of proteolysis, proliferation, apoptosis and infl ammation in the pathogenesis 
of human labour.

S-181
Changes in Fetal/Placental Weight and Expression of Nutrient Transporter 
Genes in Late Mouse Pregnancy Following In Vitro Fertilization. 
Enrrico Bloise,1,2 Wingka Lin,1 Xiaowei Liu,1 Annemarie Donjacour,1 Felice 
Petraglia,2 Paolo Rinaudo.1 1Obstetrics Gynecology and Reproductive Sciences, 
University of California, San Francisco, CA, USA; 2Obstetrics Gynecology and 
Reproductive Medicine, University of Siena, Siena, Italy.
Background: IVF children show an increased incidence of low birth weight. 
The mechanism responsible for these fi ndings is unknown. Importantly, rodent 
studies show that IVF promotes a reduction in the number of trophoblastic cells 
in blastocysts and delayed fetal and placental development at mid gestation. 
The present rodent study assesses fetal/placental weight and the profi le of genes 
involved in placental transport at term after IVF and or natural mating.
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Methods: Blastocysts (CF1 x B6D2F1/J) generated by IVF (and cultured in K 
modifi ed simplex optimized medium with amino acids) or produced by natural 
mating and fl ushed from uterus (FB group) were transferred to pseudo-pregnant 
recipients. At E15.5 (IVF, n=49 pups; FB, n=60) and E18.5 (IVF n=41; FB 
n= 45), fetuses and placentas were weighted and quantitative RT-PCR was 
performed for placental Glut1, Glut3, Slc38a1, Slc38a2, Slc38a4, HSD11β2, 
Igf2, Igf2P0 and H19.
Results: Placental weight did not differ at E15.5, but at E18.5 was signifi cantly 
higher in the IVF group (p< 0.001), while fetal weight was decreased at both 
time points in the IVF group (p< 0.001). The placenta/fetus ratio was larger in 
the IVF group at both time points (P < 0.001). At E15.5 only mRNA expression 
of the glucose transporter Glut3 was decreased in IVF placentas. At E18.5, 
mRNAs of Glut1 and Glut3, system A amino acid transporters Slc38a2 and 
Slc38a4, imprinted genes Igf2 and H19 and HSD11β2, which inactivate 
glucocorticoid, were all downregulated in IVF placentas.
Conclusions: IVF alters fetal /placental growth and amino acids and glucose 
transporters gene transcripts in murine term placentas. Altered nutrient 
transport in IVF placentas could explain the lower birth weight observed in 
IVF offspring.

S-182
The Category 2 Tracing and Placental Infl ammation. Barrett Robinson, 
Emily Su, William Grobman, Linda Ernst. Depts of OB/GYN and Pathology, 
Northwestern University, Chicago, IL, USA.
BACKGROUND: Fetal heart tracings (FHT) refl ect the integrity of the 
autonomic nervous system. If a relationship exists between abnormal FHT 
and placental infl ammation, this may explain discrepancies between category 
2 tracings prompting delivery and actual newborn status.
HYPOTHESIS: Placentas in patients delivered for non-reassuring fetal status 
(NRFS) will exhibit a higher incidence of acute infl ammation than those 
with arrest disorders. Among NRFS patients, placental infl ammation may be 
associated with worse newborn outcomes.
STUDY DESIGN: This case control study included singleton pregnancies 
>36 wks gestation delivered by cesarean for either NRFS (cases) or labor 
arrest disorders (controls) from 2005 to 2009 at Prentice Women’s Hospital. 
Exclusion criteria were chorioamnionitis, growth restriction, hypertension, fetal 
anomalies, diabetes, or thrombophilias. Review of NRFS tracings designated 
them all as category 2 due to tachycardia, recurrent variables, late decelerations, 
minimal variability, or bradycardia/prolonged decelerations. Blinded pathologic 
review assessed placental infl ammation in maternal and fetal compartments. 
Stage and grade of acute infl ammation from none to severe (0-3) were 
recorded in the membranes, chorionic plate, chorionic vessels and umbilical 
cord; an overall maternal and fetal infl ammatory stage was assigned. Chronic 
infl ammation such as chronic villitis or plasma cells, meconium histiocytosis 
and hypercoiling of umbilical cord was noted.
RESULTS: Cases (n=47) and controls (n=20) had similar maternal and 
gestational ages, races, and parity. Presence of meconium, cord hypercoiling, 
placental and newborn birthweights did not statistically differ between the 
two groups. Overall maternal and fetal stages of infl ammation did not differ, 
and neonatal cord gases, NICU days, and Apgars were similar among NRFS 
patients with and without placental infl ammation.
CONCLUSION: In uncomplicated patients, placental infl ammation does not 
appear to differ between women delivered for category 2 NRFS and arrest 
disorders. Among NRFS patients, there were no clear associations between 
placental infl ammation and newborn status.

S-183
Is Preeclampsia a Hyperandrogenic State. K Sathishkumar, Meena 
Balakrishnan, Madhu Chauhan, Gary Hankins, Chandra Yallampalli. Ob/Gyn, 
University of Texas Medical Branch, Galveston, TX, USA.
The placenta is an important endocrine organ during pregnancy. It also expresses 
a broad spectrum of hormone receptors and growth factor receptors. Thus, a 
deregulated endocrine system or its receptors can affect placental development 
and functions. Preeclampsia is associated with abnormal placentation, reduced 
placental perfusion, and systemic vasospasm. Numerous studies have reported 
higher testosterone levels in preeclamptic patients. However the information on 
the expression of placental androgen receptor and aromatase is not clear.
Thus in this study, we evaluated whether there were any differences in the 
expression of androgen receptor, and aromatase enzyme in the placenta 
between healthy and preeclamptic pregnancies. Placentas from 9 normal and 
6 preeclamptic patients were collected from the perinatal research division and 
placental villous tissue were randomly collected and washed. The villous tissues 
were fi nely cut into pieces of about 5–10 mg wet weight and processed for 
Western blotting and Q-PCR. The androgen receptor and aromatase expression 
was relative to that of 18S. The expression of mRNA and protein for androgen 
receptor was increased by 4- and 7-fold, respectively, in the placentas from 
preeclamptic patients compared to normal. The expression of aromatase, a rate 
limiting enzyme converting androgens to estrogens, is signifi cantly decreased 
by 25% in placentas from preeclamptic patients compared to normal suggesting 
that the ratio between estrogens and androgens would in change in favor of 
androgens. Our data suggest that the placenta in preeclamptic patients may 
contribute to the elevated androgens in the maternal circulation. Higher levels of 
androgens, together with overexpression of their receptors in the placenta, may 
be associated with abnormalities of placental growth and transport, trophoblast 
invasion and placental angiogenesis in preeclampsia.

S-184
Effect of Adrenomedullin in Tumor Necrosis Factor-α (TNF-α)-Induced 
Oxidative Stress in Human Endothelial Cells. K Sathishkumar, Meena 
Balakrishnan, Daniel Liebenthal, Chandra Yallampalli. Ob/Gyn, University 
of Texas Medical Branch, Galveston, TX, USA.
BACKGROUND: Preeclampsia is a major pathology affecting pregnant 
mothers. Incresaed tumor necrosis factor-alpha (TNF-α) is implicated as one of 
the contributor at least, in part, for oxidative stress and endothelial dysfunction 
observed in preeclamptic patients. In these patients, there is also an increased 
level of adrenomedullin (AM), an endogenous antioxidant and a potent 
vasoprotective peptide. However the role of AM in countering TNF-α-induced 
oxidative stress is not known. Thus, we examined the effect of AM on tumor 
necrosis factor-alpha (TNF-α)-stimulated oxidative stress and the expression of 
AM receptor components in human umbilical vein endothelial cells (HUVECs). 
METHODS: HUVECs were obtained from Lonza, and maintained on 1% 
gelatin coated dishes using the EGM-2 BulletKit medium containing 5% heat 
inactivated fetal calf serum in an atmosphere of 5% CO2 in air at 37 °C. Cells 
were serum starved overnight and were treated with TNF-α in presence or 
absence of AM for 8 h. TNF-α-stimulated oxidative stress was determined by 
the reduction of H2DCFDA in endothelial cells in the presence or absence of 
AM. Expression of AM receptor and its components, calcitonin receptor-like 
receptor (CRLR) and receptor activity modifying proteins (RAMP-1, - 2 and 
-3) were determined by Q-PCR. RESULTS: TNF-α induced a dose-dependent 
increase in oxidative stress in HUVEC cells. Pre-treatment with AM partially 
reversed TNF-α induced increase in oxidative stress. TNF-α dose dependently 
decreased the expression of CRLR and RAMP-2. RAMP-1 and RAMP-3 were 
not expressed in HUVEC cells. Treatment with AM antagonist (AM22-52) alone 
increased oxidative stress. AM and AM22-52 by themselves did not have any 
effect on the expression of CRLR and RAMP-2. CONCLUSION: The lack 
of complete protective effect of AM against TNF-α-induced oxidative stress 
may be due to the down regulation of AM receptor (CRLR) and its component 
(RAMP-2). This may explain in part, for the observed increase in oxidative 
stress and endothelial dysfunction despite increased levels of AM is present 
in preeclamptic patients. Agents that can up regulate CRLR and RAMPs may 
be worthy of further consideration.
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S-185
The Association between Succenturiate Placental Lobes and Adverse 
Pregnancy Outcomes. Jessica E Stine, Michael Stine, Alexander Mejia, 
Victor H Gonzalez-Qunitero. Obstetrics and Gynecology, Jackson Memorial 
Hospital, Miami, FL, USA.
Introduction
Succenturiate lobes of the placenta have been mentioned only in case reports 
in the literature. There has been a clinical suspicion that they are associated 
with an increased risk of postpartum hemorrhage; however, there is little data 
to support this conclusion. From clinical experience, we suspect that it is 
diffi cult to diagnose an accessory lobe by ultrasound in the antepartum period. 
The question is whether it is necessary to diagnose these lobes by ultrasound 
based on the outcome.
Methods
A case series was performed including all women who delivered at JMH from 
2003-2007 and were identifi ed to have an accessory lobe in their pathologic 
evaluation and were then compared to placentas without a lobe. Ultrasound 
records were reviewed to determine if an accessory lobe had been diagnosed 
prenatally. Univariate analyses were performed using Fisher’s Exact and Chi 
Square for categorical variables and T test for continuous variables where 
appropriate on SPSS 15.0 for Windows. We measured the following maternal 
variables: age, gravidity, medical complications, antepartum bleed, ultrasound 
info, method of delivery, EBL, blood transfusion needed, uterotonics needed and 
comparison of pre/post delivery hematocrit. In the neonates we investigated, 
birth weight, 5 min APGARS<7, IUGR, GA at delivery, PTD <37wks), VPTD 
<32wks), LBW <2500), VLBW <1500), NRFHT and NICU admission.
Results
Placental accessory lobes are associated with adverse pregnancy outcomes to 
include greater incidence of post-partum hemorrhage, pre-eclampsia, pre-term 
delivery and low birth weight.

They were only diagnosed 1.7% of the time prior to delivery in our review. 
We need to make an effort to diagnose these lobes antenatally to improve 
counseling and outcomes.

S-186
Ovine Uterine Space Restriction Altered Placental Transferrin Receptor 
(TfR) Expression: Interplay between Fetal Iron and the eNOS Pathway. 
Mary Y Sun,1,2,3 Jason M Habeck,1 Jill M Koch,2 Katie Meyer,1,2 Ronald R 
Magness,2, Pamela J Kling.2,3 1Pediatrics, UW-Madison; 2OB/GYN Perinatal 
Research Labs, UW-Madison; 3Nutritional Sciences, UW-Madison.
Background: In humans and rodents, transferrin receptor (TfR) is regulated 
by nitric oxide (NO)-associated iron regulatory proteins (IRP) 1 & 2. TfR-
mediated placental iron transport is further controlled by fetal liver iron status. 
However, little is known if NO/endothelial NO synthase (eNOS) regulates 
placental TfR expression during normal or compromised (IUGR) pregnancies. 
We hypothesized that, in compromised pregnancies, placental TfR expression 
is altered and associated with eNOS expression. Methods: Compromised IUGR 
sheep fetuses (USR) were produced with triplet or quadruplet gestations or twins 
in a space restricted uterus (single unilateral uterine horn ligation; Meyer et. al, 
BOR 2010). USR fetuses were compared to non-space restricted (NSR) controls 
at gestation day (GD) 120 and 130 (term=147). Fixed placentomes were stained 
in hematoxylin, DAB, and a CD-71 TfR antibody for immunohistochemistry 
(IHC). Immunoblotting was performed for TfR and eNOS expression. Liver 
tissue iron was quantifi ed with a non-heme iron assay. Results: IHC and 
immunoblot showed TfR in both NSR and USR placentomes, but the most 
staining was at GD130 in the NSR group. eNOS immunoblot expression 
increased with gestation and was directly correlated with TfR expression 
(R2=0.468, P=0.0003). Additionally, the pattern of fetal liver iron content 
paralleled that of placentome TfR expression. Conclusions: Our data support 
that, in addition to fetal liver iron, placental eNOS appears to be involved in the 
regulation of TfR expression. Investigation of placental iron transport should 
involve the interaction of eNOS and TfR in normal and compromised sheep 
pregnancies. NIH HL49210, HD38843, HL87144+Supplement

S-187
Placental Histologic Criteria for Diagnosis of Cord Accident: Sensitivity 
and Specifi city. Neha Trivedi,1 William Ryan,2 Yvette LaCoursiere,1 Mana 
Parast.2 1Reproductive Medicine, University of California San Diego; 
2Pathology, University of California San Diego.
Objective: Many stillbirths, defi ned as intrauterine fetal demise after 20 weeks 
gestational age, have no apparent cause even after full autopsy and placental 
examination. “Cord accident” (or compromised umbilical blood fl ow) as a cause 
of stillbirth is under-reported, mainly due to lack of diagnostic criteria. Our 
objective was to determine the sensitivity and specifi city of histologic criteria 
for the diagnosis of cord accident based on fetal pathology in the placenta.
Methods: This was a retrospective case-control study of singleton stillbirths, 
where a full autopsy and placental examination were performed at our hospital 
over the past 10 years. Cases for which placental slides were available (at least 
one section each of umbilical cord and membrane roll and two sections of 
placental disc) were retained in the study and reviewed. Cases were defi ned 
as stillbirths with cord accident as the cause of death; controls were defi ned as 
stillbirths with a cause of death other than cord accident. Placental slides were 
reviewed for the following histologic changes: 1) dilatation and 2) thrombosis 
in large fetal vessels; and 3) avascular or near-avascular chorionic villi. Large 
fetal vessels included those in the umbilical cord, chorionic plate, and stem 
villi. We defi ned minimal criteria as the presence of dilated and thrombosed 
fetal vessels; the additional presence of avascular villi fulfi lled complete criteria 
for diagnosis of “cord accident.”
Results: We reviewed placental slides of 88 stillbirths: 26 cases and 62 controls. 
Dilated vessels were present in 23/26 (88.5%) cases vs. 43/62 (69.4%) of 
controls; thrombosis in 17/26 (69.4%) of cases vs. 14/62 (22.6%) of controls; 
avascular (or near-avascular) chorionic villi in 13/26 (50%) of cases vs. 18/62 
(29%) of controls. Sensitivity and specifi city for minimal criteria are 61.5% and 
77.4%, respectively, compared to 46.2% and 90.3% for complete criteria.
Conclusion: Minimal criteria identify the majority of stillbirths caused by 
cord accident. The additional fi nding of avascular chorionic villi increases 
the specifi city of these criteria, but does not identify more cases. This study 
confi rms the utility of these criteria for diagnosis of cord accident and further 
stresses placental examination in evaluation of stillbirths.
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S-188
Demographic Differences between Antepartum Preeclampsia and New-
Onset Postpartum Preeclampsia. Pedro S Argoti, Laura C Londra, Anushka 
Chelliah, Gustavo A Vilchez, Eduardo J Aguin, Gunjal Garg, Cristina Filetti, 
Awoniyi Awonuga, Ray O Bahado-Singh. Department of Obstetrics & 
Gynecology, Hutzel Women´s Hospital-Wayne State University, Detroit, MI, 
USA.
BACKGROUND: New-onset postpartum preeclampsia is a poorly defi ned 
condition, yet a very important cause of maternal morbidity. It accounts for a 
signifi cant percentage of eclampsia cases. It is unclear whether this is a different 
disorder from antepartum and intrapartum preeclampsia.
OBJECTIVE: To investigate whether demographic differences exist between 
patients with antepartum preeclampsia (AP) and patients with new-onset 
postpartum preeclampsia (NOPP), as these could provide an indication of 
different etiologies for this disorder.
STUDY DESIGN: A retrospective comparative analysis involving 150 patients 
with AP and 80 patients with NOPP (defi ned as, presenting after hospital 
discharge and at least 2 days after delivery, with no antecedent diagnosis of 
hypertensive disorder in the pregnancy) was performed. The demographic 
variables compared included maternal age, race, gravidity, parity, body mass 
index (BMI), gestational age at birth, past medical history and smoking status. 
The chi-square test was used to analyze categorical variables, and the t-student 
test for numerical variables. P values < 0.05 were considered signifi cant.
RESULTS: There were signifi cant differences between the NOPP group and 
AP group regarding maternal age [28.78± 6.77 years vs. 23.28± 6.03 years 
(p=0.001)], race [96.3% vs. 88.0% African Americans (p<0.05)], gravidity [4.0± 
3.11 vs. 2.57± 2.08 (p=0.001)], parity [2.69± 2.01 vs. 0.91± 1.42 (p=0.001)], 
BMI [34.45± 8.36 kg/m2 vs. 32.02± 7.48 kg/m2 (p<0.05)], gestational age 
at birth [38.96± 1.82 vs. 36.22± 3.67 (p=0.001)], preterm delivery incidence 
[3.8% vs. 46% (p=0.001)], and newborn weight [3274.84±615.24g vs. 
2625.02±985.52g (p=0.001)]. There were no signifi cant differences concerning 
past medical history or smoking status.
CONCLUSIONS: Compared to AP, patients with NOPP were older, more 
likely to be African American, had higher gravidity, parity, and BMI. The 
gestational age and the newborn weight at delivery were higher in patients with 
NOPP, suggesting reduced fetal risk in this group. In the fi rst study of its kind, 
NOPP patients displayed signifi cant differences from those with AP. Further 
characterization, including molecular studies, is warranted.

S-189
Late Onset Post Partum Preeclampsia: Are There Different Subtypes. Ray 
O Bahado-Singh,1 Lusia Filetti, Anthony Imudia, Awoniyi Awonuga, Michael 
Kruger. 1Department of Obstetrics and Gynecology, Wayne State University, 
Detroit, MI, USA; 2Department of Obstetrics and Gynecology, Wayne State 
University, Detroit, MI, USA; 3Department of Obstetrics and Gynecology, 
Massachusetts General Hospital/Harvard Medical School, Boston, MA, USA; 
4Department of Obstetrics and Gynecology, Wayne State University, Detroit, 
MI, USA; 5Department of Obstetrics and Gynecology, Wayne State University, 
Detroit, MI, USA.
Objective
To determine whether late post partum preeclampsia without preceding 
hypertensive disorder is a different disorder from other forms of late onset 
postpartum preeclampsia.
Method
We retrospectively reviewed data on 152 late onset post partum preeclampsia 
defi ned as readmission after post partum discharge. New onset delayed 
post partum preeclampsia (NOPP) was defi ned as cases without preceding 
hypertensive disorder. Other cases of late onset post partum preeclampsia 
(OLPP) had prior hypertensive diathesis in the index pregnancy. We compared 
demographic, obstetric, clinical fi ndings and newborn outcomes between the 
two groups to identify important differences. Chi-square and student t-test 
were used in the analyses.
Results
Of the study group 107 (70.4%) had NOPP and 45 (29.6%) had OLPP. There 
were no signifi cant differences in demographic or historical characteristics The 
gestational age at delivery was signifi cantly less for NOPP compare to OLPP 
38.7 (2.0) vs. 36.9 (3.1) weeks, p=0.001. Intrapartum preeclampsia occurred 
in 28/45 (62.2%) of OLPP cases and gestational hypertension in 16/45 (35.6%) 
of these cases. On readmission 91.9% of NOPP vs. 82.2% OLPP groups were 
symptomatic (p<0.001). Mean systolic BP on readmission was signifi cantly 
higher in the OLPP vs. NOPP group [158.1 (15.7) vs. 165.4 (16.5) p=0.01] 

with similar signifi cant differences in the diastolic values. The frequency of 
eclampsia was higher but not signifi cantly different 14/107 (13.1%) vs. 3/45 
(6.7.%), p=0.4, in NOPP.
Conclusion
NOPP has lower intrapartum and readmission blood pressures and better 
newborn outcome but a high signifi cant risk of eclampsia.

S-190
Increased Soluble Endoglin Serum and Inhibin A Levels in First Trimester 
Harald Pre-Eclampsia. Marc U Baumann,1 Bersinger Nick,1 Mohaupt 
Markus,2 Albrecht Christiane,3 Raio Luigi,1 Surbek V Daniel.1 1Obstetrics and 
Gynecology, University Hospital of Berne, Berne, Switzerland; 2Nephrology 
and Hypertension, University Hospital of Berne, Berne, Switzerland; 3Institute 
for Biochemistry and Molecular Medicine, University of Berne, Berne, 
Switzerland.
OBJECTIVES: Various serum proteins, such as soluble Endoglin and inhibin A 
and, have been shown to be associated with pre-eclampsian (PE). The aim of this 
study was to assess these potential candidates as fi rst trimester serum markers 
for the prediction of PE as well as to investigate the syncytiotrophoblasts 
expression of endoglin (Eng).
METHODS: First trimester sera, obtained from 46 women with subsequent 
PE and from 92 controls, were analyzed. Serum levels of sEng, inhibin A and 
other candidates were measured by an immunoanalytical method. Placental 
tissues from women with pregnancies with (n=12) or without PE (n=8) were 
immunohistochemically stained for Eng.
RESULTS: Compared to controls sEng levels were increased in the PE group. 
ROC analysis yielded an area under the curve (AUC) of 0.628. When sEng and 
inhibin A where combined, the AUC was 0.658. Immunohistological examination 
revealed a signifi cantly stronger Eng staining on syncytiotrophoblasts in PE 
than in controls.
CONCLUSIONS: sEng as well as inhibin A might predict PE; the combination 
of these markers improves both sensitivity and specifi city. In PE the Eng 
expression on syncytiotrophoblasts is up-regulated which might explain the 
observed elevated sEng levels in women with latter PE.

S-191
Postpartum Lifestyle Intervention after Complicated Pregnancy Proves 
Feasible. Durk Berks,1 Meeke Hoedjes,2 Arie Franx,3 Dik DF Habbema,2 
Hein Raat,2 Hans J Duvekot,1 Eric AP Steegers.1 1Departement of Gynecology 
and Obstetrics, Division of Obstetrics and Prenatal Medicine, Erasmus 
Medical Centre, Rotterdam, Netherlands; 2Departemenet of Public Health, 
Erasmus University Medical Centre, Rotterdam, Netherlands; 3Departement 
of Gynecology and Obstetrics, Division Mother and Child, University Medical 
Centre, Utrecht, Netherlands.
Introduction:
Pregnancy is a stress test for cardiovascular and metabolic health. Women 
with preeclampsia, intra uterine growth restriction (IUGR) or gestational 
diabetes puts them at increased risk for remote cardiovascular and metabolic 
disease. Postpartum lifestyle interventions may contribute to lower this risk. 
The Postpartum Rotterdam Appraisal of Cardiovascular Health and Tailored 
Intervention Study (Pro-Active study) was carried out to examine the feasibility 
of a postpartum lifestyle intervention program.
Material and Methods:
The Pro-Active study was carried out between January 2007 and August 2010. 
Women with a singleton pregnancy complicated by preeclampsia, IUGR or 
gestational diabetes, were invited to participate. At 6 months postpartum 
baseline measurements were done. For 3 months hereafter participants were 
offered web-based tailored health education and counseling by a psychologist 
to lower fat intake an to increase physical activity. At 13 months postpartum, 
all measurements were repeated. Differences between 6 and 13 months were 
tested with paired-sample t-tests.
Results:
A total of 235 women were eligible, and 6 months postpartum informed 
about the study. Two weeks hereafter 217 women (92%) could be contacted. 
Participation rate was 60% (142). Of the participants 72% (102) completed 
the study. Signifi cant changes were observed in heartrate (-3.8/min, p<0.01), 
BMI (-0.7, p<0.01), waist (-3.4 cm, p<0.01) and hip-circumference (-1.4 cm, 
p=0.03), waist-to-hip-ratio (-0.02 cm/cm, p<0.02), HbA1c (-0.1%, p<0.01), 
Total-cholesterol (-0.44 mmol/l, p<0.01), LDL-cholesterol (-0.36 mmol/l, 
p<0.01), HDL-cholesterol (-0.10 mmol/l, p=0.02). Borderline signifi cant 
changes were observed in systolic blood pressure (-2.4 mmHg, p=0.08), 
antihypertensive drugs (-7%, p=0.06).
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Conclusion:
The participation rate and compliance show that postpartum lifestyle 
interventions are feasible and may indeed improve cardiovascular and metabolic 
health. However, the effectiveness of postpartum lifestyle interventions after 
complicated pregnancy should further be tested in randomized controlled 
trails.

S-192
Physiologic Assessment in Young Women with a Family History for 
Hypertension, Myocardial Infarction or Stroke. Ira M Bernstein, 
Meenakumari Subramanian, Sarah A Hale, Adrienne Schonberg. Ob/Gyn & 
Reprod Sciences, UVM, Burlington, VT.
Specifi c physiologic predispositions have been associated with the subsequent 
development of preeclampsia, high blood pressure (HTN) and myocardial 
infarction (MI). We studied 60 young, healthy, nulligravid, normotensive, 
non-smoking reproductive age women to determine if a family history of HTN, 
stoke or MI in a parent, sibling or grandparent (+FH) was associated with 
specifi c physiology that has been linked to a risk for preeclampsia or chronic 
hypertension. METHODS We examined body mass index (BMI), blood 
pressure (MAP), pulse pressure (PP), cardiac output (CO), plasma volume 
(PV) and alpha and beta sympathetic responsiveness, evaluating them as a 
function of the presence or absence of a family history for HTN, stroke or MI. 
Measurements were made after 30 minutes of supine rest. Blood pressure was 
measured by continuous non-invasive tonometric measurements. CO output 
was estimated using an echocardiographic approach. Evan blue dye dilution 
allowed for the estimation of PV. Alpha and beta adrenergic responsiveness 
were estimated based on temporally sequenced blood pressure responses to 
Valsalva’s maneuver. All studies were performed in the post-absorptive state 
following an overnight fast, between 8 and 10 a.m., during the follicular phase 
of the menstrual cycle. RESULTS We found that a fi rst degree family history of 
HTN (sibling, parent) was associated with a signifi cant increase in resting supine 
PP (No FH 44.8 ± 1.1, n=17, + FH 50.0 ± 1.7 mm Hg n=30, p= 0.036). We also 
identifi ed a strong trend in that those with a +FH for HTN demonstrated lower 
PV(corrected for BMI) than those without a FH for HTN. (No FH 137 ± 4.84, 
n=17, +FH 128 ± 3.13, n=43, mL/kg/m2, p=0.05) We identifi ed no association 
of specifi c physiologic characteristics with a family history of either stroke or 
myocardial infarction. DISCUSSION Reduced PV and increased PP have been 
identifi ed as clinical precursors to preeclampsia and there is evidence they are 
altered prior to pregnancy in those who subsequently develop preeclampsia. 
There is strong evidence that preeclampsia is familial and is associated with 
increased long term risk for the subsequent development of hypertension and 
ischemic cardiovascular disease outside pregnancy. We have identifi ed specifi c 
physiologic parameters, low PV and elevated PP, that appear to link the risk for 
preeclampsia and HTN with a family history for these disorders.

S-193
Differences and Similarities in the Transcriptional Profi le of Peripheral 
Whole Blood in Early- and Late-Onset Preeclampsia: Insights into 
the Molecular Basis of the Phenotype of Preeclampsia. Tinnakorn 
Chaiworapongsa,1,2 Amy Whitten,1,2 Adi L Tarca,1,3 Sorin Draghici,3 Chong-
Jai Kim,1,4 Sonia S Hassan,1,2 Roberto Romero.1,2 1Perinatology Research 
Branch, NICHD, NIH, DHHS, Detroit, MI, USA; 2Dept. of Ob/Gyn, Wayne 
State University, Detroit, MI, USA; 3Dept. of Computer Science, Wayne State 
University, Detroit, MI, USA; 4Dept. of Pathology, Wayne State University, 
Detroit, MI, USA.
Objective: Preeclampsia (PE) has been sub-divided into early- and late-onset. 
The pathogenesis of these two phenotypes has not been elucidated. To gain 
insight into the mechanisms of disease, the transcriptional profi le of whole 
blood from women with early- and late-onset PE and a control group was 
examined.
Methods: A cross-sectional study was designed to include cases of: 1) early-
onset PE (diagnosed prior to 34 weeks, n=24); 2) late-onset PE (after 34 weeks, 
n=42); and 3) a control group of pregnant women without complications 
(n=61). Microarray analysis of mRNA expression was undertaken using 
Affymetrix microarrays. Differential gene expression was evaluated using a 
moderated t-test (false discovery rate <0.1 and fold change >1.5), adjusting for 
maternal white blood cell count and gestational age. Validation by real-time 
qRT-PCR was performed in a larger sample size [early PE (n=30), late PE 
(n=69), and the control group (n=100)]. Gene ontology and pathway analysis 
were performed.
Results: 1) 48 genes were differentially expressed between early-onset PE and 
the control group; 2) 28 genes were differentially expressed between late-onset 

PE and the control group; 3) when early- and late-onset PE were combined 
and compared to the controls, 35 genes were associated with PE and 28 (80%) 
were confi rmed by qRT-PCR; 4) 8 genes were differentially expressed between 
early- and late-onset PE by qRT-PCR.; and 5) biological processes enriched 
in PE include: a) immune response; b) epithelial cell differentiation; and c) 
defense to bacterium.
Conclusion: 1) Early- and late-onset PE is characterized by a common signature 
in the transcriptional profi le of whole blood; 2) A small set of genes were 
differentially regulated between early- and late-onset PE; 3) We propose that 
the study of the biological function, expression timetable and protein expression 
provide a means to gain insight into the pathophysiology of early- vs. late-onset 
PE. These observations have implications for the identifi cation of potential 
biomarkers of disease and targets for intervention.

S-194
Identifi cation of a Novel Urinary Proteomic Signature at Time-of-Disease in 
Women with Pre-Eclampsia. Hiten Mistry,1 Andrew Weston,2 Malcolm Ward,2 
Lucilla Poston,1 Lucy C Chappell.1 1Women’s Health, King’s College London, 
United Kingdom; 2Proteomics, King’s College London, United Kingdom.
Background: Early detection/ diagnosis of preeclampsia allows appropriate 
monitoring and targetting of therapeutic strategies. Urinary proteomics is a 
rapidly developing fi eld that allows detection and identifi cation of individual 
proteins. Our hypothesis is that a distinctive preeclampsia urinary proteome 
profi le can be identifi ed.
Methods: A proteome profi le for time-of-disease urine samples from six 
preeclamptic and six gestation-matched controls was established using a 
validated workfl ow including selective immunodepletion, 1D SDS-PAGE gel 
fractionation, in-gel digestion of gel sections, LC-MS/MS analysis, spectral 
analysis and selection of candidate proteins for Multiple Reaction Monitoring 
verifi cation.
Results: 327 proteins were identifi ed using minimal stringency in Scaffold. Six 
proteins were present only in preeclamptic urine samples and an additional single 
protein was present in controls and absent from preeclamptic samples. Figure 
1 shows MRM peaks from one preeclamptic sample for a single proteotypic 
peptide from each of six candidate proteins (using MS/MS discovery) increased 
compared to controls. Figure 2 shows MRM peaks from one control sample in 
which the peak related to the single candidate protein (Protein #3) is present 
only in the controls; fi ve of the six proteins are now detected at very low levels 
with one (Protein #2) not detected at all. For protection of intellectual property 
protein identities are intentionally omitted.
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Conclusions: A urinary proteomic signature can be identifi ed in time-of-disease 
pre-eclampsia samples. Validation of this proteomic profi le and identifi cation of 
a similar mid-trimester signature for prediction of pre-eclampsia will facilitate 
stratifi cation of care and surveillance.

S-195
Differences between Patients with Early-Onset (≤ 32 Weeks) and Late-
Onset (>32 Weeks) Severe Preeclampsia. Janine J Chen, Richard Burwick, 
Nicole A Smith, Dana Henry, Mehmet Genc, Bruce B Feinberg. Maternal Fetal 
Medicine, Brigham and Women’s Hospital, Boston, MA, USA.
Objective: We hypothesized that patients with early-onset preeclampsia are 
younger (≤18 years) or older (≥ 40 years), with signifi cant comorbid conditions 
(hypertension, pregestational diabetes, autoimmune disease), and prior history 
of preeclampsia.
Study Design: We conducted a retrospective chart review of patients delivered 
for severe preeclampsia at Brigham and Women’s Hospital from 2000-2010. A 
total of 412 women were identifi ed in both groups. Early-onset preeclamptic 
patients (≤ 32 weeks) were compared and contrasted with late-onset (>32 weeks) 
groups. T-test and chi-square tests were used in our statistical analyses.
Results: There were 178 patients (43%) of early-onset and 234 (57%) of late-
onset severe preeclamptic patients. The mean age of delivery of the early-onset 
group was 29.3 wks ± 2.5 wks, whereas the late-onset subset was 34.0 ± 1.0 
wks. Although there were more primiparous (62.4%) than multiparous (37.6%) 
early-onset patients, there was no statistical signifi cance in gravidity (p=0.14). 
Maternal age did not help to differentiate early or late-onset groups. Comorbid 
conditions (such as hypertension, pregestational diabetes, and autoimmune 
disease) did not signifi cantly increase the risk of the early-onset severe 
preeclampsia patients. Prior history of preeclampsia also did not contribute to 
the development of early-onset severe preeclampsia.
Conclusion: There is literature to support that different phenotypes of 
preeclampsia exist. At our institution, there was no difference in maternal 
age, comorbid conditions, and prior history of preeclampsia in the early and 
late-onset severe preeclampsia. Other methods will need to be investigated to 
characterize these various phenotypes of preeclampsia so that we can target 
these groups more effectively.

S-196
Nifedipine Prevents Endothelial Cell Activation in Response to Necrotic 
Syncytial Knots: Possible Relevance to Preeclampsia. Q Chen, JP Xiao, O 
Holland, P Stone, L Chamley. Obstetrics & Gynaecology, The University of 
Auckland, Auckland, New Zealand.
Preeclampsia is characterised by hypertension and proteinuria preceded by 
systemic endothelial cell dysfunction. During pregnancy large fragments of the 
syncytiotrophoblast, called syncytial knots, are shed from the placenta into the 
maternal blood which deports them to the maternal lungs where they become 
trapped against the capillary endothelium. We have shown that endothelial cells 
can phagocytose syncytial knots and that phagocytosis of necrotic syncytial 
knots causes activation of the endothelial cells, accompanied by increased 
secretion of IL-6 and TGFb1. These cytokines can spread the endothelial cell 
activation to remote sites. Nifedipine is commonly used to control high blood 
pressure during preeclampsia. Nifedipine blocks vascular smooth muscle cell 
calcium channels thereby causing relaxation of the vascular smooth muscle. 
However, there is growing evidence that Nifedipine also has direct effects on 

endothelial cells that may contribute to the therapeutic value of the drug. We 
investigated whether Nifedipine could prevent the endothelial cell activation 
induced by necrotic syncytial knots.
Five fi rst trimester placentae were collected with informed consent following 
elective terminations of pregnancy. Syncytial knots were collected from 
64, approximately 400mg wet weight, placental explants and induced to 
become necrotic by freeze-thawing. Necrotic syncytial knots were exposed to 
endothelial cells in presence or absence of Nifedipine (10, 25, and 50µg/ml) for 
24 hours. Additionally, conditioned medium from endothelial cells exposed to 
necrotic syncytial knots in the absence of Nifedipine was supplemented with 
Nifedipine and added to fresh endothelial cells. Endothelial cell activation was 
determined by quantifying cell-surface ICAM-1 by ELISA.
The activation of endothelial cells exposed to necrotic syncytial knots was 
signifi cantly (p<0.001) reduced in the presence of Nifedipine in a dose-
dependent fashion. The activation of endothelial cells exposed to conditioned 
medium from endothelial cells that had phagocytosed necrotic syncytial knots 
(in the absence of Nifedipine) was signifi cantly (p<0.001) reduced when 
Nifedipine was added.
Our results suggest that in addition to inducing vascular smooth muscle 
relaxation Nifedipine may also have a direct effect upon endothelial cells in 
preeclampsia reducing the endothelial cell activation that is a key pathogenic 
feature of this disease.

S-197
Microcirculation Analysed by Sidestream Dark Field Imaging (SDF) 
Technique in Women with Severe Pre-Eclampsia. Jérôme Cornette,1 Emilie 
Herzog,1 Johannes J Duvekot,1 Dick Tibboel,2 Erik AB Buijs,2 Eric AP Steegers.1 
1Department of Obstetrics & Gynecology, Division of Obstetrics & Prenatal 
Medicine, Erasmus MC, Rotterdam, Netherlands; 2Department of Intensive 
Care and Paediatric Surgery, Erasmus MC, Rotterdam, Netherlands.
Objective
The microcirculation is usually neglected in hemodynamic studies despite 
being the site of oxygen and nutrient exchange. SDF is a recent technique 
that allows direct visualisation of the microvasculature. Pre-eclampsia is 
characterised by a severe hemodynamic disturbance caused by a generalised 
endothelial dysfunction. Our aim was to investigate microcirculation in women 
with severe pre-eclampsia.
Methods
24 women with severe pre-eclampsia and 20 healthy pregnant controls, matched 
for maternal and gestational age, were included.
Microcirculation was analysed sublingually by a non-invasive SDF imaging 
device. This hand held video microscope contains LEDs (light emitting diode) 
that provide stroboscopic sidestream dark fi eld illumination which is absorbed 
by hemoglobine of individual red blood cells in superfi cial vessels. High 
contrast video images of circulating erythrocytes in the microcirculation are 
obtained which are analysed with specifi c software.

Perfused vessel density (PVD) and microvascular fl ow index (MFI) were 
calculated separately for both small vessels (Ø < 20 µm) and non-small vessels 
(Ø > 20 µm).
PVD provides an estimate of functional capillary density. MFI characterises 
the type of fl ow in the microcirculation (absent, intermittent, sluggish, normal 
or hyperdynamic).
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Results
A signifi cant reduction in PVD for larger vessels was observed in women with 
severe pre-eclampsia as compared to healthy pregnant women (P = 0,02). There 
were no signifi cant differences in other parameters of microcirculation.
Conclusion
Severe pre-eclampsia is associated with a reduction in vessel density in 
the sublingual microcirculation. SDF is a novel technique which permits 
non-invasive evaluation of the microcirculation. It might offer new insights 
in the pathophysiology of pre-eclampsia and evaluation of treatment on 
microcirculation in this condition.

S-198
Microvascular and Macrovascular Hemodynamic Effects of Nicardipine 
in the Treatment of Severe Pre-Eclampsia. Jérôme Cornette,1 Johannes 
J Duvekot,1 Jolien W Roos-Hesselink,2 Emilie Herzog,1 Eric AP Steegers.1 
1Department of Obstetrics & Gynecology, Division of Obstetrics & Prenatal 
Medicine, Erasmus MC, Rotterdam, Netherlands; 2Department of Cardiology, 
Erasmus MC, Rotterdam, Netherlands.
Objective
Aggressive treatment of severe hypertension is essential in preventing 
cerebrovascular complications in women with severe pre-eclampsia. Blood 
pressure must rapidly be lowered without compromising the maternal or 
uteroplacental circulation. Nicardipine is a very potent calcium channel 
blocker. Our objective was to investigate maternal, fetal hemodynamic effects 
of Nicardipine.
Methods
10 Women with severe pre-eclampsia who required intravenous Nicardipine 
for severe hypertension were included. Patients were admitted in an obstetric 
high care unit. Blood pressure was measured by a radial arterial line. Maternal 
hemodynamics were assessed by transthoracic echocardiography, evaluating 
determinants of systolic and diastolic function. Fetal hemodynamics were 
assessed by Doppler examination of the uteroplacental and fetal circulation. 
Maternal microcirculation was examined sublingually by the Sidestream Dark 
Field imaging technique (SDF), which allows visualisation of circulating 
erythocytes in the microcirculation.
Paired measurements were obtained before the start of Nicardipine infusion 
and after stabilisation of blood pressure and were compared.
Results
Nicardipine significantly reduced blood pressure blood pressure (mean 
difference = 25 mmHg, P = 0,002) and total vascular resistance (mean difference 
= 818 dyne.s.cm-5, P = 0,002) in all patients. This afterload reduction triggered 
a refl ex tachycardia (mean difference = 19 bpm, P = 0,006 which caused an 
increase in cardiac output (mean difference = 1800 ml, P = 0,004).
There were no differences in cardiac dimensions or derived determinants of 
systolic function. No differences were observed in determinants of diastolic 
function.
There were no differences in microvascular fl ow index (MFI) and perfused 
vessel density (PVD) of the sublingual microcirculation.
Pulsatility indexes of the uterine arteries, umbilical artery, middle cerebral 
artery or ductus venosus showed no signifi cant changes
Conclusion
Nicardipine effectively reduces blood pressure in pre-ecamptic women with 
severe hypertension through selective afterload reduction. This triggers a 
baroreceptor mediated increase in cardiac output but without affecting maternal 
cardiac function, microcirculation or uteroplacental and fetal perfusion.

S-199
Fractionated Heparin in Pregnant Women with a History of Uteroplacental 
Insuffi ciency and Thrombophilia, a Randomized Trial (The FRUIT Study). 
Johanna I de Vries,1 Marielle G van Pampus,2 William M Hague,3 PD Bezemer,4 
Johanna H Joosten,1 Collaborators FRUIT-Study. 1Obstetrics and Gynecology, 
VU University Medical Center, Amsterdam, Netherlands; 2O.and G., UMC 
Groningen, Groningen, Netherlands; 3O.and G., Women’s and Children’s Hosp., 
Adelaide, Australia; 4Epidem., VU UMC, Amsterdam, Netherlands.
Aim: Is low molecular weight heparin (LMWH) benefi cial in reducing the 
recurrence of preeclampsia in women with a history of preeclampsia and/
or small-for-gestational age infants (SGA) together with an inheritable 
thrombophilia.
Methods: 139 women before 12 wks gestation with a previous delivery 
before 34 wks gestation associated with hypertensive disorders of pregnancy 
(HD: one or more of preeclampsia, eclampsia, HELLP syndrome) and/or a 
SGA infant, together with an inheritable thrombophilia (including protein C 

defi ciency, protein S defi ciency, activated protein C resistance, heterozygosity 
for Factor V Leiden or prothrombin gene G20210A mutation) and with no 
antiphospholipid antibodies detected, were recruited to a multicenter (n=13) 
randomised controlled trial. (isrctn87325378)
Intervention: daily LMWH (5000 U dalteparin, weight adjusted dosage) and 
80 mg ASA versus 80 mg ASA alone.
Endpoints, primary: recurrent HD before 34 wks and until term; secondary: 
SGA infant, preterm birth, maternal/neonatal hospitalisation, spontaneous 
abortion and the various forms of HD. Women refusing recruitment received 
ASA alone.
Data have been analysed by intention-to-treat.
Results: LMWH with ASA reduced the recurrence of HD before 34 wks 
(P=0.012, CI difference 1.9-15.5%), which was not found until term. There 
was no difference in adverse effects between groups. Correction for differences 
between the baseline characteristics of both arms (family history of vascular 
disease, parity, prothrombin gene G20210A mutation) did not change the 
results, however, a negative infl uence of vascular disease history on the LMWH 
effect could not be excluded. Women refusing entry into the trial had similar 
baseline characteristics to the study group, their outcomes were similar to the 
study group.
Conclusions: LMWH with ASA reduced the recurrence of HD before 34 wks 
gestation in women with a history of HD and/or SGA infants before 34 wks 
gestation in the index pregnancy, together with an inheritable thrombophilia. 
Close monitoring of mother and fetus remains recommended throughout 
pregnancy, since term HD occurred equally in both arms.

S-200
Tobacco Use during Pregnancy and Gestational Age at Onset of 
Preeclampsia. Victor M Feldbaum,1 Ramasubbareddy Dhanireddy,2 Giancarlo 
Mari.1 1Obstetrics and Gynecology, University of Tennessee Health Science 
Center, Memphis, TN, USA; 2Neonatology, University of Tennessee Health 
Science Center, Memphis, USA.
Objective: It has been reported that maternal tobacco may have a protective 
effect against development of preeclampsia. There have been no studies 
evaluating the effect of smoking on early and late onset preeclampsia. The 
objective of this study was to determine whether the protective effect of tobacco 
use on the development of preeclampsia is gestational age dependent.
Study Design: A retrospective review of our patient database included 5,703 
women with preeclampsia. Women with a diagnosis of chronic hypertension, 
pre-gestational insulin-dependent diabetes mellitus, or both, were excluded. 
4,368 women were included in the analysis. The effect of maternal smoking on 
the risk of developing preeclampsia was evaluated in four groups of patients: 
<30 weeks’ gestation, 30-33 weeks’ gestation, 34-37 weeks’ gestation, and >37 
weeks’ gestation. Data were analyzed by a chi-square test. A p-value <0.05 
was considered statistically signifi cant.
Results: Preeclampsia in women with or without tobacco use was similar in the 
groups of <30 weeks’ gestation and 30-33 weeks’ gestation. Women who had 
a history of tobacco use had a signifi cantly lower incidence of preeclampsia 
in the groups of 34-37 weeks’ gestation and >37 weeks’ gestation (p<0.005 
and p<0.002, respectively).
Conclusion: Tobacco use appears to have a protective effect against the 
development of preeclampsia after 34 weeks’ gestation, but not in early or 
middle onset preeclampsia.

S-201
Hydrogen Peroxide Producing Neutrophils Present in Greater Numbers 
in Women with Preeclampsia as Determined by Flow Cytometry of Whole 
Blood. Robin E Gandley,1,2 Stacy McGonigal,1 Arun Jeyabalan.1 1Magee 
Womens Research Inst./Dept OBGYN-Reproductive Sciences, University of 
Pittsburgh, Pittsburgh, PA, USA; 2Environmental & Occupational Health, 
University of Pittsburgh.
Neutrophil activation and the resulting reactive species (ROS) have been 
implicated in the pathophysiology of preeclampsia.
Objective: to determine the production of nitric oxide (NO), superoxide 
(O2.) and hydrogen peroxide (H2O2) in freshly obtained blood from women 
with normal pregnancies (NP) or preeclampsia (PE). We hypothesized that 
production of ROS would be elevated in neutrophils from women with PE 
compared to normal pregnancies and stimulation with N-formyl-methionyl-
leucyl-phenylalanine (FMLP) would activate ROS production to a greater 
extent in neutrophils from women with NP.
Methods: Freshly obtained venous blood from 9 women with normal 
pregnancies and 12 women with preeclampsia was examined using whole 



 Poster Session: Preeclampsia and Related Disorders (Saturday, 3/19/2011, 9:30:00 AM - 11:30:00 AM)

Scientifi c Abstracts Reproductive Sciences Vol. 18, No. 4 (Supplement), March  2011 353A

blood fl ow cytometry. Individual aliquots of blood were examined for NO using 
4,5-diamino-fl uorescein-diacetate (DAF-2/DA), O2. using dihydroethidium 
(DHE) and H2O2 using 2,7 dichlorofl uorescin diacetate (DCFH) with and 
without activation with FMLP. Each compound reacts with ROS to produce 
fl uorescence detected during fl ow cytometry. Total number of granulocytes 
(CD15 positive), the percentage of cells positive for each probe and the mean 
fl uorescence intensity (MFI) were determined.
Results: The number of cells analyzed was not different between groups or 
treatments. The percentage of cells positive for H2O2 was signifi cantly greater 
in cells isolated from women with PE compared to NP (76±7% vs. 45±8% 
p=0.005) prior to stimulation. Stimulation with FMLP increased the percentage 
of H2O2 positive cells from NP to 93% compared to 95% for cells from PE. 
There were no signifi cant differences in the percentage of cells positive for 
NO, O2., MFI or MFI/cell between any groups or treatments. Stimulation with 
FMLP did not signifi cantly change the percentage of positive cells for either 
NO (Initial vs. stimulated: 94% vs. 88% in NP and 88% vs. 87% in PE) or O2. 
(20% vs. 23% in NP and 17% vs. 22% in PE).
Conclusion: In agreement with our hypothesis, H2O2 production was found 
in a greater proportion of neutrophils from women with PE. Stimulation did 
not signifi cantly enhance ROS species in either intensity or the percentage of 
positive cells. Funded by NIH PO1 HD030367.

S-202
Angiogenic Risk Factors in Women Ten Years after Severe, Very Early 
Onset Preeclampsia. Ingrid PM Gaugler-Senden,1,2 Eric AP Steegers,1 Ron 
CM Kusters,3 Chris van der Bent,4 Jouke T Tamsma,4 Christianne JM de 
Groot.5 1Obstetrics and Gynaecology, University Medical Center Rotterdam, 
Rotterdam, Netherlands; 2Obstetrics and Gynaecology, Jeroen Bosch Hospital, 
‘s-Hertogenbosch, Netherlands; 3Clinical Chemistry, Jeroen Bosch Hospital, 
‘s-Hertogenbosch, Netherlands; 4Department of Endocrinology and Gastro 
Intestinal Medicine, Vascular Medicine, Leiden University Medical Center, 
Leiden, Netherlands; 5Obstetrics and Gynaecology, VU Medical Center, 
Amsterdam, Netherlands.
Objective
To evaluate angiogenic risk factor parameters in women with a history of 
severe, very early onset preeclampsia
Background
Severe, early onset preeclampsia is associated with preceding of high levels 
of anti angiogenic factors. Epidemiological studies have demonstrated 
an association between preeclampsia and future maternal cardiovascular 
disease, which is also associated with increased anti angiogenic factors. Both 
preeclampsia and cardiovascular disease share classic risk factors, however for 
angiogenic factors, as found in preeclampsia, its association is unknown.
Study design
Women with a history of severe, early onset preeclampsia before 24 weeks’ 
gestation, defi ned according to the ISSHP (n=16), who delivered between 1993-
2003 in a tertiary referral center were recruited. Plasma samples were analyzed 
by ELISA for basic fi broblast growth factor (bFGF), soluble fms-like tyrosine 
kinase-1 (sFlt-1), vascular endothelial growth factor (VEGF), E-, P-selectin, 
intercellular adhesion molecule-3 (ICAM-3) and thrombomodulin.
Results
Results
 Cases n=16 Controls n=18 p<0.05
bFGF, pg/mL 17.43 (6.11-35.23) 11.11 (4.16-31.47)  
sFLT-1, pg/ml 102.98 (89.43-109.64) 101.92 (77.63-123.62)  
VEGF, pg/mL 64.05 (50.45-101.87) 45.72 (32.39-78.76)  
E-selectin, ng/mL 5.11 (2.89-7.74) 4.68 (3.27-7.82)  
P-selectin, ng/mL 85.35 (41.94-102.20) 71.69 (58.13-108.00)  
s-ICAM-3, ng/mL 0.42 (0.42-0.73) 0.63 (0.43- 0.73)  
Thrombomodulin, ng/mL 0.92 (0.72-1.23) 0.93 (0.75-1.09)  
Antihypertensive drug, n (%) 6 (38) 0 *
Interval pregnancy-blood 
sample 9.4 (9.2-10.3) 9,7 (9.3-10.9)  

Data are expressed in median (interquartile range), *p<0.05

Conclusion
We found no differences in angiogenic risk factors in women, ten years after 
their pregancy complicated by severe, very early onset preeclampsia compared 
to controls.

S-203
Stress Response Gadd45a Protein Regulates sFlt-1 Secretion in Human 
Placenta Explants Via MAPK Signal Pathway. Yali Xiong,1 Dan Lieberman,1 
Eliezer Holtzman,3 Barbara Hoffman,1 Stacy Jeronis,2 Ossie Geifman-
Holtzman.1,4 1Fels Institute, Department of Biochemistry, Temple Medical 
School, Temple University, Philadelphia, PA; 2Obstetrics & Gynecology, Temple 
University School of Medicine, Philadelphia, PA; 3Nephrology & Hypertension 
institute, Sheba Medical Center, Tel-Aviv, Israel; 4Obstetrics & Gynecology, 
Drexel College of Medicine, Philadelphia, PA.
Objective: To disclose the mechanism of regulating sFlt-1 secretion by stress 
inducible Gadd45a protein in response to preeclampsia associated stressors in 
human placenta explants.
Study Design:
Fresh third trimester placental explants were collected and set up for in 
vitro culture with 10%FBS RMPI at 37ºC and were treated with different 
preeclamptic stressors including hypoxia; infl ammatory cytokines such as IL-6, 
and Angiotensin II. Total protein was extracted from the explants and western 
blots were processed to detect the expression of stress response protein Gadd45a 
and the downstream MAPK signal effectors. P-38 inhibition was carried out in 
addition to stress stimulations. The supernatant of culture medium was collected 
respectively. Expressional levels of these stress response elements were assessed 
via western blots and the sFlt-1 levels were evaluated with Elisa.
Results:
Gadd45a protein was induced together with the downstream phospho-p38 
activation in response to different stressors in third trimester placental explants. 
The sFlt-1 levels in the supernatant were increased accordingly. This up-
regulation of phospho-p38 by preeclamptic stressors was depleted after the 
inhibition of phospho-p38 and so were the sFlt-1 levels in the supernatant.
Conclusions:
Our data using the placental explants model provides additional evidence 
that Gadd45a protein is induced in response to multiple environmental and 
patho-physiological stressors that may contribute to preeclampsia. In addition, 
the sFlt-1 level following stress is dependent on the phosphorylation of p-38. 
Further evidence of how these stress response proteins play roles in triggering 
preeclampsia are being obtained in in-vivo experiments using Gadd45a 
knockout mice.

S-204
Neutrophil Depletion Improves Phenotype in a Mouse Model of 
Preeclampsia BPH/5. Shari E Gelber,1 Patricia B Redecha,2 Robin L Davisson,1 
Jane E Salmon.2 1OB/GYN, Weill Cornell Medical College, NY, NY, USA; 
2Research, Hospital for Special Surgery, NY, NY, USA.
Objective: Preeclampsia (PE) is a major cause of maternal and fetal morbidity 
and mortality. The BPH/5 mouse exhibits the cardinal symptoms of PE (late 
gestational hypertension, proteinuria, fetal loss, growth restriction and abnormal 
placentation). We have previously demonstrated that complement inhibition 
prevents fetal loss and growth restriction in this mouse model. Complement 
activation causes release of anaphylotoxins that recruit infl ammatory cells 
including neutrophils (PMN). Leukocytes have complement receptors (CR) 
and act as effectors of complement mediated injury in other models of poor 
pregnancy outcome. Furthermore, activation of CR on PMN can cause release 
of antiangiogenic factors in vitro. We sought to determine the role of PMN in 
the development of PE in the BPH/5 mouse.
Methods: BPH/5 mice and controls were sacrifi ced on gestational day (GA) 
8.5 for immunohistochemistry and fl ow cytometry. Staining for C3 deposition 
and PMN was performed. In separate experiments, BPH/5 mice were treated 
with anti Gr-1, an antibody which depletes PMN precursors, at GA2.5. Control 
BPH/5 mice were treated with an isotype control. Mice were sacrifi ced on GA 
12.5 and fetal resorption percentage and fetal weights assessed. Placentas and 
plasma were collected for later analysis.
Results: BPH/5 have an increase in PMN in the developing placenta compared 
to controls. We noted an infl ux of extravascular PMN in the ectoplacental 
cone in the BPH/5. PMN are seen in sites of C3 deposition. FACS analysis 
demonstrates an increase in the percentage of PMN in the BPH/5 placenta 
compared to C57 (20±8.8% vs 5.9±1.9%). PMN depletion increases fetal 
size (anti Gr-1: 59±12 mg; isotype: 41±10 mg) and normalizes the abnormal 
placental invasion seen in control animals. There is also a correction of the 
angiogenic imbalance demonstrated by an increase in VEGF levels (anti GR-1: 
100±31 pg/ml; isotype:51±25 pg/ml). There is a non-signifi cant trend toward 
decrease in resorptions.
Conclusion: Our findings implicate abnormal PMN transmigration and 
activation in the pathogenesis of growth restriction and angiogenic imbalance 
in the BPH/5 model of PE. PMN depletion results in an increase in fetal size 
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in these mice. Combined with our results of complement inhibition in this 
model, this fi nding raises the possibility that local complement recruitment 
and activation of PMN contribute to the pathogenesis of PE.

S-205
Abnormal Left-Ventricular (LV) Geometry 1 Year Post Partum (PP) 
Predisposes Normo¬Tensive (NT) Formerly Preeclamptic Women to 
Premature Cardiovascular Morbidity. Chahinda Ghossein,1 Sander van 
Kuijk,2 Bas Bekkers,3 Marc Spaanderman,4 Louis Peeters.1 1Ob-Gyn, GROW, 
Univ. of Maastricht, Netherlands; 2Epidemiology, CAPHRI, Univ. of Maastricht, 
Netherlands; 3Cardiolgoy, CARIM, Univ. of Maastricht, Netherlands; 4Dept. 
OB-Gyn, UNMN, Nijmegen, Gelderland, Netherlands.
BACKGROUND - The cardiac adaptation to pregnancy in preeclamptic women 
differs from that in normal pregnancy by concentric -, rather than eccentric LV 
remodeling. The objective of this study was to determine, whether the presence 
of this difference 1 year pp indicates a persisting, and thus a structural change 
in cardiac geometry.
METHODS - At 1 and 14 years pp we determined cardiac function and geometry 
(LV-posterior wall thickness [LVPW], LV-mass index [LVMI] and relative wall 
thickness [RWT]) in 13 nor-motensive (NT) - and 7 hypertensive (HT) formerly 
preeclamptic women, and in 6 parous controls using echocardiography and 
Doppler., We determined using ANOVA, whether differences in LV geometry 
between these 3 groups observed 1 year pp had persisted 13 years later.
RESULTS - At 1 year pp, both subgroups of formerly preeclamptics, and the 
controls had comparable demography and LV geometry (data not shown). 
Fourteen years pp the NT and controls were still comparable in this respect, 
but at that time the HT had deviated from the NT and control groups by a 
signifi cantly thicker LVPW and a trend towards a higher LVMI and RWT 
indicating ongoing concentric remodelling in HT subgroup only (see table).
Table: Left ventricular geometry in formerly preeclamptic women compared to 
controls 14 year postpartum.
 Controls Normotensive Ex-

PE (n=13)
Hypertensive 
Ex-PE (n=7)

LPW (mm) 64 ± 28 72 ± 7 86 ± 7 *
Lvmass (g) 116.5 ±18.0 116.1 ± 24 140.9 ± 30.1
lvmass index (g/m2.7) 39.3 ±4.0 28.1 ± 4.9 35.2 ± 8.9
RWT 0.33 ± 0.07 0.31 ± 0.02 0.36 ± 0.04
Cardiac Output (L/min) 4.4 ± 0.6 4.6 ± 0.7 5.9 ± 1.5
p<0.05 *compared with controls 

CONCLUSION - At 1 and 14 years post partum, LV geometry does not 
differ between normotensive formerly preeclamptics and controls, suggesting 
comparable pp left ventricular reversal of the pregnancy-induced LV remodeling 
in these groups. Fourteen years pp, hypertensive formerly preeclamptics had 
deviated from their normotensive counterparts and controls by concentric LV 
hypertrophy, suggesting only this subgroup to be more prone to cardiovascular 
morbidity.

S-206
Combination Treatment with Aspirin and Heparin Exacerbates the 
Antiphospholipid Antibody-Induced IL-8 Response in First Trimester 
Trophoblast. Christina S Han,1 Melissa J Mulla,1 Jan J Brosens,2 Larry W 
Chamley,3 Michael J Paidas,1 Vikki M Abrahams.1 1Department of Obstetrics, 
Gynecology & Reproductive Sciences, Yale University School of Medicine, New 
Haven, CT; 2Institute of Reproductive and Developmental Biology, Imperial 
College London, London, United Kingdom; 3Department of Obstetrics and 
Gynecology, University of Auckland, Auckland, New Zealand.
Objective: Women with antiphospholipid syndrome (APS) are at risk for 
adverse pregnancy outcomes, such as recurrent pregnancy loss (RPL) and 
preeclampsia. Treatment of these women with heparin, either alone, or in 
combination with aspirin (ASA) signifi cantly reduces RPL rates; however, 
treatment with ASA alone, does not reduce the risk. Pregnancy failure in 
patients with antiphospholipid antibodies (aPL) is thought to arise from the 
binding of aPL to β2-glycoprotein I (β2GPI) expressed by the trophoblast. We 
previously reported that anti-β2GPI Abs trigger fi rst trimester trophoblast to 
produce elevated levels of pro-infl ammatory chemokines, such as IL-8, which 
can be prevented by low molecular weight heparin (LMWH). The objective of 
this study was to determine the effects of aPL on trophoblast IL-8 production 
in the presence of ASA, with and without LMWH.
Method: The fi rst trimester human trophoblast cell line (HTR8) was treated for 
72-hrs with or without the anti-β2GPI mAb, ID2 (20µg/ml), in the presence and 
absence of: ASA (10 µg/mL); LMWH (10 µg/mL); or both ASA and LMWH. 
IL-8 secretion was measured by ELISA.
Results: Trophoblast basal IL-8 secretion was not affected by either ASA or 

LMWH alone, but in combination, ASA and LMWH signifi cantly increased 
IL-8 secretion 1.6-fold from 206.0±2.4 pg/ml to 339.8±4.6 pg/ml (p<0.01). As 
previously reported, ID2 signifi cantly increased IL-8 secretion, and LMWH 
partially reversed this response (p<0.01). ASA had no effect on ID2-induced 
up-regulation of IL-8, however, when combined with LMWH, the ID2-induced 
IL-8 response was augmented by 1.4-fold, changing from 682.7±5.9 pg/ml to 
995.5±19.7 pg/ml (p<0.05).
Conclusion: These fi ndings demonstrate that ASA alone does not prevent aPL-
induced trophoblast infl ammation. Moreover, ASA not only negates the LMWH 
anti-infl ammatory response, but exacerbates the aPL-driven pro-infl ammatory 
trophoblast response. These fi ndings may explain why ASA alone does not 
prevent adverse outcomes in APS patients, and its use in combination with 
LMWH may induce detrimental effects at the maternal-fetal interface.

S-207
Hypertension 6 Weeks and 2 ½ Years after Term Pregnancies Complicated 
by Hypertensive Disorders. Sanne Visser,1 Wietske Hermes,2 Corine 
Koopmans,3 Maria G van Pampus,4 Arie Franx,5 Ben W Mol,6 Christianne 
J de Groot.7 1Obstet/Gyn, LUMC, Leiden, Netherlands; 2Obstet/Gyn, MC 
Haaglanden, The Hague, Netherlands; 3Obstet/Gyn, UMCG, Groningen, 
Netherlands; 4Obstet/Gyn, OLVG, Amsterdam, Netherlands; 5Obstet/Gyn, 
Sint Elisabeth Hospital, Tilburg, Netherlands; 6Obstet/Gyn, AMC, Amsterdam, 
Netherlands; 7Obstet/Gyn, VUMC, Amsterdam, Netherlands.
INTRODUCTION 
Recently hypertensive disorders in pregnancy have been associated with 
cardiovascular disease (CVD) later. As a consequence, it is important to monitor 
the postpartum blood pressure (BP) in women who suffered from preeclampsia 
(PE) or gestational hypertension (PIH) for early detection and prevention of this 
disease. We analysed the prevalence and the measurements of blood pressure 
6 weeks and 2 ½ years after pregnancy complicated by PE or PIH.
METHODS 
Women, with a history of preeclampsia (PE) or gestational hypertension 
(PIH) defi ned according to the ISHHP were included in a follow up study 
(identifi ed from the HYPITAT study, a randomized controlled trial, trial number: 
ISRCTN08132825). Women with chronic hypertension were excluded. Blood 
pressures were measured 6 weeks and 2 ½ years after the index pregnancy. 
Hypertension was defi ned as a diastolic blood pressure ≥ 90mmHg and/ or a 
systolic blood pressure ≥ 140mmHg or use of antihypertensive medication.
RESULTS
6 Weeks after pregnancy 41% of women had hypertension, of these 60% had 
hypertension 2 ½ years postpartum.

CONCLUSION
Blood pressure monitoring after term pregnancies complicated by hypertensive 
disorders is not addressed suffi ciently. About 40% of women with PE or PIH 
are still hypertensive 6 weeks after pregnancy. Of these women 60% has 
hypertension 2 ½ years after pregnancy. This support the urgency for adequate 
follow up after hypertensive disorders at term.
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S-208
Epistasis between COMT and MTHFR in Maternal-Fetal Dyads Is 
Associated with Increased Risk for Preeclampsia. Lori D Hill,1 Timothy P 
York,2,3 Juan P Kusanovic,4,5,6 Ricardo Gomez,5,6 Lindon J Eaves,2,3 Roberto 
Romero,4 Jerome F Strauss III.1 1Obstetrics and Gynecology, Virginia 
Commonwealth University School of Medicine, Richmond, VA, USA; 2Virginia 
Institute for Psychiatric and Behavioral Genetics, Virginia Commonwealth 
University School of Medicine, Richmond, VA, USA; 3Human and Molecular 
Genetics, Virginia Commonwealth University School of Medicine, Richmond, 
VA, USA; 4Perinatology Research Branch, NICHD/NIH/DHHS, Bethesda, MD 
and Detroit, MI, USA; 5Obstetrics and Gynecology, Sotero del Rio Hospital, 
Santiago, Chile; 6Obstetrics and Gynecology, Pontifi ca Universidad Catolica 
de Chile, Santiago, Chile.
Preeclampsia is a leading cause of perinatal morbidity and mortality. 
Although its etiology is unknown, preeclampsia is considered multifactorial 
in origin with multiple genes, as well as environmental and social factors, 
contributing to disease. Both human and mouse data support the view that 
genetic variation in Catechol-O-methyltransferase (COMT) contributes to 
the pathophysiology of preeclampsia. Additionally, COMT has been shown 
to interact with methylenetetrahydrofolate reductase (MTHFR). MTHFR 
modulates the availability of S-adenosylmethionine (SAM), a substrate for 
COMT and variations in MTHFR have been associated with preeclampsia. 
COMT allelic variation is linked to enzyme activity and four single nucleotide 
polymorphisms (SNPs) (rs6269, rs4633, rs4680, and rs4818) form haplotypes 
that characterize COMT activity. In this study, we tested for association 
between COMT haplotypes and the MTHFR 677 C →T polymorphism and 
preeclampsia risk in 1103 Chilean maternal-fetal dyads. In maternal samples, 
we found that the ACCG COMT haplotype was associated with reduced risk 
for preeclampsia (P = 0.004), and that risk increased linearly from low to high 
activity haplotypes (P = 0.003). In fetal samples, we found that the fetal ATCA 
COMT haplotype and the fetal MTHFR minor “T” allele interact to increase 
risk for preeclampsia (p = 0.022). We found a higher than expected number 
of patients with preeclampsia with both the fetal risk alleles alone (P = 0.052) 
and the fetal risk alleles in combination with a maternal balancing allele (P 
< 0.001). Our fi ndings demonstrate a role for both maternal and fetal COMT 
in preeclampsia and highlight the importance of including allelic variation 
in MTHFR.

S-209
ERAP2 and Preeclampsia: Racial/Ethinic-Specifi c Associations. Lori D Hill,1 
Timothy P York,2 Sindhu Srinivas,3 Juan P Kusanovic,4,5,6 Ricardo Gomez,5,6 
Michal A Elovitz,3 Roberto Romero,4 Jerome F Strauss III.1 1Obstetrics 
and Gynecology, Virginia Commonwealth University School of Medicine, 
Richmond, VA, USA; 2Human and Molecular Genetics, Virginia Commonwealth 
University School of Medicine, Richmond, VA, USA; 3Maternal and Child 
Health Research Program, Dept. OBGYN, University of Pennsylvania School 
of Medicine, Philadelphia, PA, USA; 4Perinatology Research Branch, NICHD/
NIH/DHHS, Bethesda, MD and Detroit, MI, USA; 5Obstetrics and Gynecology, 
Sotero del Rio Hospital, Santiago, Chile; 6Obstetrics and Gynecology, Pontifi ca 
Universidad Catolica de Chile, Santiago, Chile.
Preeclampsia affects 5-8% of pregnancies and is a major cause of maternal 
and perinatal morbidity and mortality worldwide. One proposed mechanism 
is placental hypoxia-driven disruption of angiogenic and anti-angiogenic 
factors, leading to intravascular infl ammation, endothelial dysfunction, and 
the maternal phenotype. There is strong evidence for a genetic contribution 
to preeclampsia and endoplasmic reticulum aminopeptidase 2 (ERAP2) was 
recently associated with increased risk, although different single nucleotide 
polymorphisms (SNPs) were identifi ed in 2 different populations. ERAP2 is 
involved in immune responses, infl ammation, and blood pressure regulation; 
and along with its expression in the placental endothelium, it is a strong 
candidate gene. Furthermore, ERAP2 expression is altered in fi rst trimester 
placentas of women destined to develop preeclampsia. We tested for association 
between two SNPs, rs2549782 and rs17408150, and risk for preeclampsia 
in 1103 Chilean maternal-fetal dyads and 1637 unpaired African American 
samples (836 maternal, 837 fetal). We found that the fetal minor allele of 
rs2549782 was associated with an increased risk for preeclampsia in the African 
American population (P = 0.009), but not the Chilean population. We found no 
associations between rs17408150 and risk for preeclampsia. Altogether, our 
results along with previous studies, which have found associations with the 
maternal rs2549782 in a New Zealand population and the maternal rs17408150 
in a Norwegian population, indicate that ERAP2 plays a role in the development 
of preeclampsia, but its role is heterogeneic across ethnicities. Heterogeneity 
in preeclampsia is well supported by epidemiologic evidence. Unraveling 

variations in the genetic mechanisms of preeclampsia will be an important step 
in tailoring treatments to most effectively treat the disease.

S-210
Mean Platelet Volume for the Prediction of Delayed Onset Post Partum 
Preeclampsia. Laura C Londra, Rita Zafra, Cristina Filetti, Pedro S Argoti, 
Gustavo A Vilchez, Eduardo J Aguin, Anthony Imudia, Michael Kruger, Ray 
O Bahado-Singh. Department of Obstetrics & Gynecology, Hutzel Women´s 
Hospital-Wayne State University, Detroit, MI, USA.
Objective
To determine whether mean platelet volume (MPV) can predict the development 
of delayed onset post partum preeclampsia.
Study Design
Retrospective analysis of MPV measured in the intrapartum period was 
analyzed. Delayed post partum preeclampsia defi ned as preeclampsia presenting 
>2 days post partum and after hospital discharge was divided into new onset, 
delayed post partum preeclampsia (NOPP) i.e. no history of prior hypertensive 
disorder and other delayed/late onset post partum preeclampsia (OLPP). The 
post partum preeclampsia groups were compared individually and together to 
a normal group with no history of preeclampsia. Demographic characteristics 
and antepartum/intrapartum MPV was compared between groups. ROC curves 
were used to determine whether MPV could distinguish normal from late post 
partum groups.
Results
There were 405 controls, 130 NOPP and 71 OLPP cases. Mean (SD) maternal 
age 24.1 (4.5), 28.6 (6.5) and 27.0 (7.1) was signifi cantly different (p<0.001) 
between groups as was the frequency of primigravid status 3.23% (1.8), 3.87% 
(6.4) and 3.27% (2.6), p=0.01, respectively. MPV was signifi cantly different 
between groups mean (SD): NOPP 10.0 (1.5), OLPP 10.6 (1.4) and normal 
group 10.37 (1.42), p=0.007. There was no signifi cant difference in platelet 
count between groups. A ROC curve for the prediction of NOPP vs. control 
cases showed that MPV signifi cantly distinguished both groups, area (95% CI) 
under curve 0.57 (0.51, 0.63), p=0.02.
Conclusion
Delayed onset post-partum preeclampsia accounts for an increasing percentage 
of eclampsia cases. In the fi rst study of its kind intrapartum MPV but not platelet 
count signifi cantly distinguished normal patients vs. those at risk for subsequent 
development of NOPP. Low rather than elevated MPV could suggest a different 
mechanism for the development of NOPP.

S-211
Alteration in Placental Caveolin-1 Gene Expression in Women with Pre-
Eclampsia. Hiten D Mistry,1 Lesia O Kurlak,2 Fiona Broughton Pipkin,2 Rachel 
M Tribe,1 Michael J Taggert,3 Anna N Czajka.1 1Women’s Heatlh, King’s College 
London, London, United Kingdom; 2Obstetrics & Gynaecology, University of 
Nottingham, Nottingham, United Kingdom; 3Institute of Cellular Medicine, 
Newcastle University, Newcastle, United Kingdom.
Background: Pre-eclampsia (PE) affects 2-7% of pregnant women, contributing 
to neonatal and maternal morbidity. PE is thought to be associated with 
structural and functional alterations in the placental and maternal vasculature. 
The main component of caveolae, caveolin-1 (Cav-1) has been shown to be 
associated with important modulators of cardiovascular homeostasis, such as 
endothelial nitric oxide synthase and the angiotensin II type 1 receptor. The 
possible regulation of vascular reactivity and blood pressure by the caveolae 
are of interest in relation to PE.
Hypothesis: Cav-1 mRNA expression will be reduced in PE, compared to 
normotensive control (NC) placentae.
Objectives: To assess mRNA expression and abundance of Cav-1 in NC (n = 
9) and PE (n = 9) placentae from White European women.
Methods: PE was defi ned as blood pressure >140/90 mmHg with proteinuria 
>300 mg/l after 20 weeks’ gestation. Following ethical approval and informed 
written consent from NC and PE women, placental biopsies were taken midway 
between the cord and periphery, avoiding infarcts. Cav-1 mRNA expression 
was measured by absolute quantifi cation (copy number) by qRT-PCR and 
normalised to stably expressed GAPDH.
Results: Cav-1 mRNA expression was signifi cantly greater in the NC compared 
to the PE placentae (Mean ± SD: 4.42 ± 0.77 vs. 1.53 ± 0.27 respectively; P 
= 0.0028).
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Conclusion: We propose that if down regulation of Cav-1 in PE is replicated at 
the protein level the functional impact may be to enhance nitric oxide production 
as a response to the altered vascular reactivity, endothelial dysfunction and 
hypertension. Conversely, reduction of Cav-1 may also negatively impact on 
placental function contributing to PE through nitrative stress.
Funding: Dr. Hadwen Trust (261096) and Tommy’s Charity (1060508).

S-212
A Systematic Review and Meta-Analysis of the Diagnostic Accuracy of 
the Spot Urinary Protein Creatinine Ratio (PCR) and the Spot Urinary 
Albumin Creatinine Ratio (ACR) in the Management of Suspected Pre-
Eclampsia. Rachel K Morris,1 Manjo Doug,2 Mark D Kilby.1 1School of Clinical 
and Experimental Medicine, University of Birmingham, Birmingham, United 
Kingdom; 2Research and Development, Birmingham Women’s Hospital NHS 
Foundation Trust, Birmingham, United Kingdom.
Objective
To determine the diagnostic accuracy of the ACR and PCR compared to the 
24 hTU and how well they predict adverse outcomes for mother and baby in 
women with suspected pre-eclampsia.
Methods
Systematic searches in Medline, Embase, Cinahl, Cochrane Library, MEDION, 
Web of Science reference lists, and contact with experts. All studies reporting 
on ACR and/or PCR in hypertensive pregnant women with suspected 
pre-eclampsia compared to 24 hour urine collection or to predict adverse 
outcome and with data for a 2x2 table were selected. No language restrictions. 
Independent selection of studies, data extraction, and quality assessment. 
Bivariate meta-analysis was conducted when appropriate.
Results
A total of 3111 citation were identifi ed and 103 papers selected for detailed 
evaluation. Twenty papers were selected for inclusion in the review including 
a total of 2978 women. Fifteen studies examined the PCR compared to 24 
hour urine collection, 4 looked at ACR compared to 24 collection TU and one 
at ACR compared to adverse outcomes. Figure 1 shows the results of meta-
analysis for PCR to predict signifi cant proteinuria on 24 hour urine collection 
(>0.3g/day).

For ACR meta-analysis was not possible due to different thresholds and study 
characteristics. Thus the results from one of the studies in a hypertensive 
pregnant population were sensitivity 0.94 (95% CI 0.85-0.98) and specifi city 
0.94 (95% CI 0.88-0.94).
Conclusion
The results suggest that PCR and in particular ACR may be valuable point of 
care tests in the management of suspected pre-eclampsia. Further work needs 
to be performed to look at their role in the management of this condition in 
particular in the prediction of adverse outcomes for mother and baby and which 
is the most cost-effective threshold to use.

S-213
Epigenetic Alterations in Omental Artery Genes in Women with 
Preeclampsia. Ahmad A Mousa,1 Kellie J Archer,1 Renato Cappello,1 
Guaddalupe Estrada-Gutierrez,1 Christine Isaacs,1 Roberto Romero,2,3 Jerome F 
Strauss III,1 Scott W Walsh.1 1OB-GYN, Physiology & Biophysics, Biostatistics, 
Virginia Commonwealth University, Richmond, VA, USA; 2Perinatology 
Research Branch, NICHD/NIH/DHHS, Bethesda, MD, USA; 3OB-GYN, Wayne 
State University, Detroit, MI, USA.
DNA methylation is a major epigenetic mechanism controlling gene expression. 
Hypomethylation is associated with increased gene expression, whereas 
hypermethylation is correlated with reduced gene expression. Virtually 
nothing is known about the role of DNA methylation in preeclampsia. We 
analyzed 27,578 CpG sites that map to 14,495 genes in omental arteries of 
normal pregnant (n=5) and preeclamptic (n=7) women for DNA methylation 
status using the Illumina platform. We found 4,184 genes with a signifi cant 
difference in DNA methylation (P<0.05) with many infl ammatory genes 
being hypomethylated. Unsupervised hierarchical clustering revealed natural 
clustering by diagnosis and methylation status. Of the genes with signifi cant 
methylation differences, 236 were signifi cant at a false detection rate (FDR) 
of <5%. When data were analyzed more stringently to a FDR of <5% and 
difference in methylation of >0.10, 65 genes were identifi ed, all of which were 
hypomethylated in preeclampsia. When these genes were mapped to Gene 
Ontology for Molecular Function (MF) and Biological Processes (BP), 75 MFs 
and 149 BPs were over-represented in the preeclamptic vessels (P<0.05). MFs 
that were over-represented included chemokine receptor binding, phosphatase 
regulatory activity, sugar metabolism, methyltransferase activity, vitamin E 
binding, GTPase activity. BPs that were over-represented included regulation of 
smooth muscle contraction, MAPK activity, cGMP-mediated signaling, calcium 
ion transport & response, leukocyte migration, nitric oxide homeostasis, 
negative regulation of vasodilation, positive regulation of vasoconstriction, 
regulation of metalloenzyme activity, angiogenesis. Conclusions: These data 
represent the fi rst analysis of DNA methylation in maternal blood vessels 
in preeclampsia. A signifi cant number of genes were hypomethylated, and 
involved in MF and BP pertinent to the pathophysiology of preeclampsia. 
We speculate that alterations in DNA methylation play an important role in 
preeclampsia, and may increase maternal risk of signifi cant health issues in 
later life, including cardiovascular disease. NIH HL069851, P60MD002256, 
N01 HD-2-3342

S-214
Infl uencing Factors of Conservative Management in Preeclamptic Patients 
before 32 Weeks of Gestation. Sara Ornaghi, Maddalena Incerti, Anastasia 
Tyurmorezova, Patrizia Ceruti, Anna Locatelli, Patrizia Vergani. Obstetrics and 
Gynecology, University of Milano-Bicocca, Monza, Milan, Italy.
Objective: To study factors infl uencing the possibility of a conservative 
management in early-onset preeclampsia delivered preterm.
Study design: Retrospective cohort study of 78 consecutive singleton 
preeclamptic patients admitted at 23.0-31.6 weeks of gestation, from January 
1998 to September 2009, analysing maternal-fetal biophysical parameters in 
relation to the capability of carrying out a conservative management. A patient 
was considered as if conservately managed when the delivery happened at least 
48 hours later than hospital admission, letting a complete steroid course to be 
ended. Fetal distress was expressed by the presence of abnormal umbilical 
artery doppler and/or cardiotocography. None of Hemolysis-Elevated Liver 
enzymes-Low Platelet count (HELLP) syndrome cases diagnosed on admission 
were included in the study. Statistical analysis was perfomed using Chi2 and 
One-Way ANOVA with p<0.05 considered signifi cant.
Results: Conservative management was feasible in 56 women (72%). The 
main parameter infl uencing admission-to-delivery interval was LDH value 
(572.7±227.4 UI/L vs 460.6± 174.2 UI/L, p=0.04). Gestational age on admission 
was different between the 2 groups, even if not achieving statistical signifi cance 
(28.9±2.2 vs 27.9±2.1, p=0.057). Nor other laboratory parameters, such as 
ALT (40.8±49.8 UI/L vs 28.4±29.0 UI/L, p=0.18) and proteinuria (3.1±3.9 
g/L vs 3.4±3.3 g/L, p=0.81) level on admission, neither uterine arteries mean 
RI (0.7±0.1 vs 0.7±0.1, p=0.24) appeared to affect the clinical decision of 
a conservative management. Moreover, prolongation of pregnancy was not 
affected by occurrence of fetal distress (82% vs 61%, p=0.28).
Conclusions: Clinical decision of a conservative management in preeclamptic 
patients before 32 weeks of gestation seems to be infl uenced by LDH value on 
admission, maybe because potentially representing a latent phase of a HELLP 
syndrome. Gestational age on admission doesn’t reach statistical signifi cance, 
but it could be due to the largess of our study population.
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S-215
The Prognostic Role of Maternal-Fetal Biophysical Parameters in Patients 
with Early-Onset Preeclampsia. Sara Ornaghi, Maddalena Incerti, Anastasia 
Tyurmorezova, Federica Accordino, Anna Locatelli, Patrizia Vergani. Obstetrics 
and Gynecology, University of Milano-Bicocca, Milan, Italy.
Objective: To study the prediction capability of biophysical factors for 
adverse maternal outcome in patients admitted to hospital with early-onset 
preeclampsia.
Study design: Retrospective cohort study of 128 consecutive singleton 
preeclamptic women at 23.0-33.6 weeks of gestation, managed from January 
1998 to September 2009 at San Gerardo Hospital, evaluating demographic, 
clinical, ultrasonographic and laboratory variables on admission, in relation to 
occurrence of maternal severe complications. Resistance Indexes (RI) of the left 
and right uterine arteries were measured, and the mean was calculated. Adverse 
maternal outcome included Hemolysis-Elevated Liver enzymes-Low Platelet 
count (HELLP) syndrome, abruptio placentae, need of transfusion, disseminated 
intravascular coagulation, eclampsia, pulmonary edema and renal failure. None 
of HELLP syndrome cases diagnosed on hospital admission were included in 
the study. Fetal distress was expressed by the presence of abnormal umbilical 
artery doppler and/or cardiotocography. Statistical analysis was perfomed using 
Chi2 and One-Way ANOVA with p<0.05 considered signifi cant.
Results: Adverse maternal outcome occurred in 32 patients (25%). 90% 
(115/128) of women had a pathologic uterine arteries mean RI on admission. 
Prolongation of pregnancy was similar between the 2 groups (140.6±154.2 
hours vs 158.4±168.1 hours, p=0.58), as the presence of fetal distress, (70% vs 
54%, p=0.33). Occurrence of maternal severe complications was predicted only 
by proteinuria level (2.7±3.4 g/L vs 4.5±3.2 g/L, p=0.02), but not by LDH value 
(465.4±152.7 UI/L vs 518.6± 214.4 UI/L, p=0.17), and ALT value (29.7±34.9 
UI/L vs 44.5±64.5 UI/L, p=0.10) on admission. Furthermore uterine arteries 
mean RI (0.7±0.1 vs 0.7±0.1, p=0.10), and other clinical parameters such 
as systolic and diastolic blood pressure (160.1±17.9 vs 155.5±17.2, p=0.20; 
99.3±10.2 vs 97.9±10.6, p=0.53), gestational age on admission (29.9±2.6 vs 
29.3±2.8, p=0.25) and at delivery (30.7±2.4 vs 30.2±2.3, p=0.26), were not 
signifi cantly different.
Conclusions: In early-onset preeclampsia proteinuria level on admission seems 
to be the only predictor of subsequent maternal severe complications. The high 
incidence of pathologic uterine arteries mean RI in our study population leads 
it not to infl uence adverse patient outcome.

S-216
Catechol-O-Methyl Transferase Expression in Severe Early Onset Pre-
Eclampsia: Is There a Role in the Pathophysiology of Pre-Eclampsia. 
Kirsten R Palmer, Clare L Whitehead, Burcu Saglam, Stephen Tong. 
Translational Obstetrics Group, Ritchie Centre, Monash Institute of Medical 
Research, Melbourne, Australia.
Background:
Catechol-O-methyl transferase (COMT) knockout mice develop a pre-
eclampsia like phenotype when pregnant, with similar pathology to human 
disease seen (Kanasaki et al, Nature 2008). This raises the possibility that a 
reduction in COMT could have a central role in the pathophysiology of pre-
eclampsia. COMT is an important enzyme in oestradiol metabolism and its loss 
leads to reduced levels of 2-methoxyoestradiol (2-ME). 2-ME plays a crucial 
role in the inhibition of hypoxia inducible factor-1α (HIF-1α). Importantly 
it has been shown that administering 2-ME to these mice reverses the pre-
eclamptic phenotype suggesting therapeutic implications. However, evidence 
confi rming altered expression is relevant to human disease has been limited 
to a small series of placentas complicated by probable mild pre-eclampsia. 
Therefore, whether COMT expression is indeed reduced in pre-eclampsia 
requires validation.
Aims:
To determine whether COMT expression is reduced in severe early onset pre-
eclamptic placenta compared to normal controls.
Methods:
Placental samples were obtained at caesarean of 22 severe early-onset 
pre-eclamptic women and 15 controls who presented to a tertiary centre 
between 2008-2009. Both RNA and protein were extracted and expression 
levels were compared using quantitative PCR and western analysis 
respectively. COMT localization in placental tissue was characterized using 
immunohistochemistry.
Results:
The pre-eclamptic cohort were all cases of severe disease, delivering at a 
mean of 31 weeks gestation. 10 cases were further complicated by HELLP 
syndrome and one complicated by eclampsia. At the transcript level, there were 

no signifi cant difference in mRNA COMT expression between pre-eclamptic 
and control placentas (p=0.65). At the protein level, there was no difference in 
COMT expression on western blot (p=0.07) or immunohistochemistry (p=0.09). 
COMT was mainly expressed in the syncytiotrophoblast. Membrane-bound 
COMT was the predominant isoform of COMT in the placenta (p<0.05).
Conclusions:
We were unable to confi rm an association between reduced placental COMT 
expression and severe early-onset pre-eclampsia. In contrast to most tissues, the 
membrane-bound isoform of COMT predominates over soluble COMT.

S-217
Dendritic Cells in the Circulation of Women with Preeclampsia 
Demonstrate a Pro-Infl ammatory Bias. Britta Panda,1 Alexander Panda,2 
Vikki M Abrahams,4 Errol R Norwitz,3 Aleksandar Stanic-Kostic,1 Albert 
C Shaw.2 1Obstetrics & Gynecology, Harvard University - Massachusetts 
General Hospital, Boston, MA, USA; 2Infectious Diseases, Yale University, 
New Haven, CT, USA; 3Obstetrics & Gynecology, Tufts University - Tufts 
Medical Center, Boston, MA, USA; 4Obstetrics & Gynecology, Yale University, 
New Haven, CT, USA.
Objective:
Toll-like receptors (TLRs) are central components of the innate immune 
system that recognize both microbial ligands and host products released during 
tissue damage. Data from epidemiologic studies and animal models suggest 
that inappropriate activation of the immune system plays a critical role in the 
development of preeclampsia. This study evaluates in a systematic fashion the 
expression and function of TLRs in the circulation of patients with preeclampsia 
compared to healthy pregnant controls.
Methods:
We evaluated TLR expression and function in primary dendritic cells (DCs) of 
30 patients with preeclampsia (gestational age 37-41 weeks) and 30 gestational 
age-matched healthy pregnant controls. DCs were stimulated with ligands 
engaging TLR1/2, TLR2/6, TLR3, TLR4, TLR5, TLR8 for myeloid (mDC) 
and TLR1/2, TLR2/6, TLR7, and TLR9 for plasmacytoid (pDC) populations. 
The expression of TLR-induced production of TNF-α, IFN-α, IL-6, and IL-12 
were measured by multicolor fl ow cytometry.
Results:
Basal expression of TLR3, TLR4 and TLR9 (but not TLR1/2, TLR2/6, TLR5, 
TLR7, or TLR8) was signifi cantly increased in DCs isolated from women 
with preeclampsia. Preeclamptic DCs also expressed signifi cantly higher 
basal levels of cytokines (TNF-α, IL-6, IL-12 in mDCs and TNF-α, IFN-α in 
pDCs). In contrast, preeclamptic mDCs and pDCs demonstrated a less robust 
response to stimulation with various TLR ligands as compared with healthy 
pregnant controls.
Conclusion:
Under basal conditions (in the absence of TLR ligand stimulation), DCs from 
preeclamptic individuals express higher levels of select TLRs (3, 4, and 9) and 
produce more pro-infl ammatory cytokines as compared with healthy controls. 
As such, the ability of these cells to mount an infl ammatory reaction in response 
to a TLR ligand is limited. These data demonstrate a dysregulated pattern of 
cytokine production in preeclamptic patients. Further studies are underway to 
determine whether these differences predate the clinical manifestations and 
whether they are causally related to the syndrome.

S-218
PAPP-A Is Not Increased with Preeclampsia Diagnosed at Term. Kristiina 
Parviainen,1 James M Roberts.1,2,3 1Division of Maternal-Fetal Medicine, 
Department of Obstetrics, Gynecology and Reproductive Sciences, University 
of Pittsburgh, Pittsburgh, PA, USA; 2Epidemiology, University of Pittsburgh, 
Pittsburgh, PA, USA; 3Magee-Womens Research Institute, University of 
PIttsburgh, Pittsburgh, PA, USA.
Objective: Pregnancy-associated plasma protein A (PAPP-A) is a 
metalloprotease that cleaves insulin-like growth factor binding protein 4, 
releasing insulin-like growth factor. PAPP-A production occurs in many organs, 
including the placenta, with serum concentration increasing up to 100-fold 
in pregnancy. Low PAPP-A concentrations in early pregnancy are associated 
with adverse pregnancy outcome including preeclampsia. Paradoxically, 
several investigators have reported higher PAPP-A concentrations at time 
of preeclampsia diagnosis in pregnancies complicated by early-onset 
preeclampsia. We sought to determine whether PAPP-A is also increased in 
preeclampsia at term.
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Methods: We identified stored serum samples from 14 women with 
preeclampsia diagnosed after 36 weeks gestation and 28 controls. The 
participants were originally recruited for the Prenatal Exposures and 
Preeclampsia Prevention Project at Magee-Womens Research Institute between 
1997 and 2002. No subjects with pregestational diabetes or chronic hypertesnion 
were included. The samples were assayed for PAPP-A with a commercially 
available enzymatically amplifi ed sandwich-type immunoassay (DSL ACTIVE 
). Student t test was used to quantitate differences in PAPP-A.
Results: The mean PAPP-A concentration for women with preeclampsia 
was 84.0 mIU/ml ±30.8, which was not different than the mean PAPP-A 
concentration of 70.4 mIU/ml ±35.0 for the controls (p=.23). The gestational 
age at sampling was comparate (39.1 wks ± 1.8 for cases and 39.0+wks ±1.7 for 
controls, p=.9). There was no difference in maternal age, race, parity, smoking 
status or BMI between the groups. All samples were collected within 48 hours 
prior to delivery. We then compared PAPP-A in 15 early-onset preeclampsia 
samples with 15 samples obtained from non-preeclamptic women at similar 
gestational age (25-34 weeks) who delivered at term. The mean PAPP-A 
concentration was not higher in the preeclamptic samples.
Conclusion: In contrast to previous studies of PAPP-A in early-onset 
preeclampsia, maternal serum PAPP-A concentration was not increased in 
our series among women with preeclampsia delivered at term. These fi ndings 
challenge the mechanistic role of PAPP-A in clinically evident preeclampsia.

S-219
Cystatin C Is Signifi cantly Elevated Mid-Pregnancy among Women with 
Gestational Hypertension and Hyperuricemia. M Brenna McNamara,2 
Robert W Powers.1,2 1Obstetrics, Gynecology, Reproductive Sciences, University 
of Pittsburgh, Pittsburgh, PA, USA; 2Magee-Womens Research Institute.
Context: Hyperuricemia (U) is a common manifestation in preeclampsia, and 
is associated with an increased risk of adverse maternal and fetal outcomes. 
The cause of maternal hyperuricemia in pregnancy and preeclampsia is unclear, 
but thought to be primarily the result of renal dysfunction.
Objective: Investigate the concentration of cystatin C, as a marker of renal 
function, across pregnancy in uncomplicated pregnancies and pregnancies 
complicated by preeclampsia with (HPU) and without hyperuricemia (HP).
Study Design: We performed a case control study of 116 normal pregnant 
women, 37 HP women, 27 HPU women and 35 women with gestational 
hypertension with hyperuricemia (HU) matched on maternal age, race and 
parity. Serum uric acid and cystatin C were measured as many as six times 
during pregnancy. Data were analyzed using linear correlation and ANOVA.
Results: Among all study participants across pregnancy, cystatin C showed a 
strong positive correlation with maternal uric acid (R2 = 0.304, p<0.0001). 
Maternal cystatin C levels were signifi cantly elevated among HU women 
as early as 15 to 25 weeks gestation, and among HPU women by 25 weeks. 
Cystatin C was signifi cantly lower among subjects with preeclampsia without 
hyperuricemia.

Weeks 
gestation

Control 
Pregnancy 
(n = 116)

HP 
Preeclampsia 
(n = 37)

HPU Preeclampsia 
(n = 27)

HU Pregnancy 
(n = 35)

4 to 15
518.5 
(457.0-
639.1)

623.5 (428.3-
770.1) 559.5 (476.4-664.4) 559.5 (476.4-664.4) 561.3 

(403.6-638.3)

15 to 25
508.6 
(426.6-
585.9)

544.9 (422.2-
625.8) 496.3 (389.5-603.5) 574.7 (488.3-746.1)* #

25 to 35
577.4 
(475.0-
662.1)

577.9 (470.7-
654.8) 723.8 (533.8-880.0)* 644.5 (536.1-791.2)*

35 to term
913.4 
(732.6-
1069.2)

792.6 (705.9-
883.3)*

978.8 (802.9-
1101.1)* 967.7 (797.6-1128.3)*

Data are median (interquartile range). *: p<0.05 compared to Controls; #:p<0.05 
compared to HPU. 

Conclusion: Cystatin C correlates with maternal hyperuricemia, suggesting 
altered renal function, even in the absence of clinical signs of preeclampsia, is 
a signifi cant contributor to hyperuricemia in pregnancy and preeclampsia.
This project supported by National Institutes of Health grant number P01-
HD30367 and the University of Pittsburgh School of Medicine.

S-220
Early Changes in Plasminogen Activator Inhibitor-2 (PAI-2) in Subsequent 
Uneventful and Recurrent Hypertensive Pregnancies, in Formerly 
Preeclamptic Women. Carmen AH Rijvers,1 Timo Ekhart,1 Rene van 
Kerkoerle,2 Karli Hamulyak,2 Louis LH Peeters.1 1Obstetrics & Gynecology, 
Maastricht University Medical Center; 2Hematology, Maastricht University 
Medical Center.
BACKGROUND –In pregnancies complicated by a hypertensive disorder, 
circulating levels of plasminogen activator inhibitor-2 (PAI-2) are already 
reduced well before clinical onset of the disease. It is unclear whether this 
placenta-specifi c protein has potential as an early marker for the hypertensive 
disorder. This longitudinal study was designed to determine in early 
hypertensive pregnancy at what gestational age PAI-2 begins to deviate from 
the levels observed in uneventful pregnancy.
METHODS – In 21 formerly preeclamptic women with a normal next 
pregnancy (NP) and 15 counterparts who developed recurrent hypertensive 
pregnancy (HP) in their next pregnancy, we measured circulating PAI-2 levels, 
along with blood pressure, plasma volume, creatinin clearance and urinary 
micro albumin excretion at 8, 12 and 16 weeks amenorrhea. We compared 
longitudinal patterns by mixed model analysis.
RESULTS – By 8 and 12 weeks of pregnancy maternal PAI-2 levels in NP and 
HP were comparable. However, by 16 weeks PAI-2 levels were signifi cantly 
lower in HP (see fi gure). At any gestational age, both groups did not differ 
with respect to blood pressure, plasma volume, creatinin clearance and urinary 
micro albumin excretion.

CONCLUSION – Relative to uneventful pregnancy, in hypertensive 
pregnancies the circulating levels of PAI-2 deviate between 12 and 16 weeks. 
Both groups were comparable with respect to blood pressure, plasma volume, 
and renal function. The large variation in levels between individuals reduces 
the potential to use PAI-2 by itself as an early marker for a hypertensive 
complication. For the time being, PAI-2 may only be clinically valuable in 
combination with other markers.

S-221
Low Exposure of Women to Sperm of Their Spouse – Is It Really a Risk 
Factor for Preeclampsia. Eli Rimon, Lilach Marom, Haym Yavetz, Ronni 
Hauser, Joseph Lessing, Michael Kupferminc. Obstetrics & Gynecology, Lis 
Maternal Hospital, Tel Aviv Medical Center, Tel Aviv University, Tel Aviv, 
Israel.
Introduction: The association between exposure of women to sperm and 
preeclampsia is still under investigation.
Objective: To investigate the infl uence of exposure of women to sperm of their 
spouse on the incidence of preeclampsia in their fi rst pregnancy.
Methods: The study group included women who conceived by intra 
cytoplasmic sperm injection (ICSI) using sperm obtained by testicular sperm 
extraction (TESE) (n=76). The control groups consisted of women with 
spontaneous normal pregnancy (n=120), women who achieved pregnancy 
by ICSI (n=182) or In vitro fertilization (IVF) without ICSI (n=84). We 
hypothesized that women who conceived by TESE were not exposed to sperm. 
We included the ICSI and IVF groups in order to eliminate a possible effect of 
assisted reproductive technology on incidence of preeclampsia. Women with 
chronic hypertension, early abortion or delivery before 23 weeks (not related 
to preeclampsia) were excluded.



 Poster Session: Preeclampsia and Related Disorders (Saturday, 3/19/2011, 9:30:00 AM - 11:30:00 AM)

Scientifi c Abstracts Reproductive Sciences Vol. 18, No. 4 (Supplement), March  2011 359A

Results: The incidence of preeclampsia (total) and severe preeclampsia in 
the TESE group was higher than in the study groups. Importantly, a logistic 
regression analysis including adjustment for maternal age, smoking, numbers 
of fetuses, body mass index (BMI) and obstetrical parameters have shown a 
similar incidence of preeclampsia in the study and control groups.
Characteristics and outcome of study and control groups
 Spontanous 

pregnancy TESE ICSI IVF
 n=120 n=76 n=182 n=84
Maternal age at delivery 
(mean+SD) (y) 29.8±4.7∗ 31.4±4.35 31.42±4.3 33.6±4.7
Smokers (%) 0 20∗ 7 5
Mean BMI 22.14±1.3 22.97±+3 23.5±2.5 23.0±2.7
Preeclampsia (mild + severe) (%) 2.5 8 4 5
Mild Preeclampsia (%) 1.7 2 1 0
Severe Preeclampsia (%) 0.8 † 6 3 5
PIH (%) 2.5 2 2 4
CS (%) 27.5∗ 47 42 42
Twins (%) 2 ∗ 30.3 22.6 23.8
Gestational age at 
delivery (mean+SD) 
(wks)

Singleton 39±1.3 38.8±2.7 38.2±2.5 38±2.6

 Twins  37.2±2.7 35.7±1.87 34.5±3.3
Birthweight (mean+SD) 
(gr) Singleton 3129±557 3100±680 3040±600 3000±660
 Twins  2210±597 2286±500 2040±576
∗ p<0.05 compared to other groups, † P<0.05 compred to TESE group 

Conclusion: Using selected inclusion criteria in this retrospective analysis we 
did not fi nd a signifi cant association between exposure of women to sperm of 
their spouse and the incidence of preeclampsia.

S-222
Increased Placental Glucocerebrosidase (GBA) Expression and Activity 
Is Associated with Preeclampsia and HELLP Syndrome. Jiska Jebbink,1,2 
Rolf Boot,3 Perry Moerland,4 Remco Keijser,2 Geertruida Veenboer,2 Maarten 
Buimer,1 Emiel Ver Loren van Themaat,3 Hajar Hassani Lahsinoui,1 Johannes 
Aerts,3 Gijs Afi nk,2 Joris van der Post,1 Carrie Ris-Stalpers.1,2 1Department of 
Obstetrics, AMC; 2Laboratory for Reproductive Biology, AMC; 3Department 
of Medical Biochemistry, AMC; 4Department of Clinical Epidemiology, 
Biostatistics and Bioinformatics, Academic Medical Center, Amsterdam, 
Netherlands.
Introduction: The human placenta is prerequisite for the development of 
gestational hypertensive diseases like preeclampsia (PE) and HELLP syndrome. 
We previously reported SAGE libraries of a normotensive and a preeclamptic/
HELLP syndrome placenta of 28 weeks gestation. Comparison of these libraries 
identifi ed 404 differentially expressed tags putatively associated with PE and 
HELLP (Buimer et al. 2008).
Approach: In the current study we investigate 26 relatively high placenta 
specific differentially expressed tags that are unequivocally linked to a 
transcript. Expression levels are determined by qPCR in 64 normotensive and 
48 PE placental biopsies collected in RNAlater. Decision trees are used to test 
if normotensive or PE pregnancy can be predicted from expression levels of 
transcripts obtained by qPCR. Models are validated with repeated random 
sampling methodology. Enzyme activity is measured in 41 placentas collected 
in liquid nitrogen.
Results: Analysis shows that GBA expression is the major classifi er and that 
the PE phenotype is signifi cantly associated with increased placental GBA 
expression (P < 0.001; Mann-Whitney U). The GBA transcript encodes 
the enzyme glucocerebrosidase (EC 3.2.1.45), that catalyses the lysosomal 
hydrolysis of glucosylceramide to ceramide. Immunohistochemistry shows the 
GBA protein mainly in the syncytiotrophoblast layer. GBA1 activity is increased 
in placenta from PE/HELLP pregnancies (P=0.004; Mann-Whitney U).
Conclusions: Defi cient lysosomal GBA activity due to inactivating mutations is 
causal to the lysosomal storage disorder Gaucher disease (MIM#230800) and 
inactivating GBA mutations are also associated with Parkinson’s disease.
Here we show the opposite: increased GBA activity in placenta that is associated 
with the PE/HELLP phenotype. At this moment it cannot be excluded that 
GBA may have additional putatively non-lysosomal activities in placenta. To 
discern the altered expression profi les that co-segregate with increased GBA1 
expression, microarray analysis is currently being performed.

S-223
Elevated Testosterone Levels during Pregnancy Induce Preeclampsia-Like 
Syndrome in Pregnant Rats. K Sathishkumar, Meena Balakrishnan, Haijun 
Gao, Chandra Yallampalli. Ob/Gyn, University of Texas Medical Branch, 
Galveston, TX, USA.
Numerous recent studies have shown that women with preeclampsia have 
elevated androgen levels. We examined whether experimental increase in 
testosterone levels in pregnant rats display certain key features of preeclampsia. 
Methods: Timed-pregnant rats (Harlan Sprague Dawley, Houston, TX) were 
injected with either testosterone propionate (TP) in sesame oil (0.5 mg/kg/day; 
s/c; Sigma) or vehicle alone from GDs 15 to 19 each day. On Gestational day 20, 
blood pressure was measured using indwelling carotid arterial catheters. Then 
the animals were sacrifi ced and plasma, placenta, urine, fetus, and mesenteric 
arteries were collected for analysis. Results: Testosterone treatment produced 
a 2-fold increase in maternal circulating T levels, similar to that observed in 
preeclampsia. Cardiovascular function: Blood pressure was increased in TP 
dams (104 4±4 mmHg) compared to controls (90±2.4 mm Hg). Vasodilatory 
response to acetylcholine in endothelium-intact mesenteric arteries was reduced 
with increased EC50 and reduced Emax Renal function: The blood urea nitrogen 
levels were increased in TP dams with increased kidney weight compared to 
controls. Urinary albumin and protein were signifi cantly elevated in TP dams 
compared to controls. Activity of renin angiotensin system was increased in 
TP dams as observed by increased ratio of ACE/ACE2 expression compared to 
controls. Placenta: Placental weight was reduced with smaller size of labyrinth 
and junctional zone in TP dams compared to controls. Oxidative stress was 
increased in TP placentas compared to controls. Expression of HIF-1α was 
increased while VEGF was decreased in TP placentas compared to controls. 
Amino acid transport capacity and the expresses on SNAT-2 transporter were 
signifi cantly reduced in TP placentas compared to controls. Fetus: The birth 
weight of the pups from TP dams were 25% smaller compared to pups from 
controls. Conclusion: Increases in testosterone in pregnant rats produce 
preeclampsia-like syndrome characterized by increased blood pressure, 
endothelial dysfunction and proteinuria along with decreases in placental 
angiogenic factors and nutrient transport capacity. Since preeclamptic patients 
have higher testosterone levels it is possible that some pathologies observed 
in preeclampsia may indeed be androgen mediated. If so, timely identifi cation 
or inhibition of androgen signaling in preeclampsia may provide considerable 
therapeutic benefi t.

S-224
Success Rate of Induction of Labor in Patients with Severe Preeclampsia 
at a Tertiary Referral Center. Mauro Schenone,1 Jacques E Samson,1 Rebecca 
A Uhlmann,1 Ramasubbareddy Dhanireddy,2 Giancarlo Mari.1 1Obstetrics 
and Gynecology, University of Tennessee Health Science Center, Memphis, 
TN, USA; 2Neonatology, University of Tennessee Health Science Center, 
Memphis, TN, USA.
Objective: The aim of this study was to assess the success rate of induction of 
labor (IOL) in patients with severe preeclampsia.
Study Design: We conducted a retrospective study in which sociodemographic 
and clinical data from patients that had prenatal care and delivered at our 
tertiary referral center were reviewed. We compared the success rate of IOL 
in a group of patients with severe preeclampsia (Group A) to patients without 
severe preeclampsia (Group B). Success of IOL was defi ned as a live baby 
delivered vaginally. Binary logistic regression was used for statistical analysis 
and to correct for gestational age. A p-value <0.05 was considered statistically 
signifi cant.
Results: There were 377 patients in Group A and 6212 patients in Group B. 
The mean gestational ages at delivery were 36.4 weeks (SD: 3.1 weeks) and 
39.0 weeks (SD: 2.6 weeks) in Groups A and B, respectively. The success rate 
of IOL was 53.5% (202/377) in Group A and 70.8% (4404/6212) in Group B 
(p<0.05). Patients in Group A were less likely to have a successful IOL after 
adjusting for gestational age (OR=0.55, 95% CI: 0.44-0.68; p<0.001).
Conclusion: Patients with severe preeclampsia had a >50% success rate of 
IOL. However, the success rate of IOL of patients with severe preeclampsia 
was lower than those patients without severe preeclampsia. These data may be 
considered when counseling patients with severe preeclampsia.

Saturday
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S-225
Success Rate of Induction of Labor in Patients with Eclampsia at a 
Tertiary Referral Center. Mauro Schenone,1 Jacques E Samson,1 Rebecca A 
Uhlmann,1 Ramasubbareddy Dhanireddy,2 Giancarlo Mari.1 1Obstetrics and 
Gynecology, University of Tennessee Health Science Center, Memphis, TN, 
USA; 2Neonatology, University of Tennessee Health Science Center, Memphis, 
TN, USA.
Objective: The aim of this study was to assess the success rate of induction of 
labor (IOL) in patients with eclampsia.
Study Design: We conducted a retrospective study in which sociodemographic 
and clinical data from 65,536 pregnancies that had prenatal care and delivered 
at our tertiary referral center were reviewed. We compared the success rate of 
IOL in patients with eclampsia (Group A) to those of patients without eclampsia 
(Group B). Success of IOL was defi ned as a live baby delivered vaginally. 
Binary logistic regression was used for statistical analysis and to correct for 
gestational age. A p-value <0.05 was considered statistically signifi cant.
Results: There were 30 patients in Group A and 6559 patients in Group B. The 
mean gestational ages at delivery were 34.8 weeks (SD: 3.0 weeks) and 38.8 
weeks (SD: 2.7 weeks) in Groups A and B, respectively. The success rate of 
IOL was 40% (12/30) in Group A and 70% (4594/65,536) in Group B (p<0.01). 
This difference persisted after adjusting for gestational age (OR=0.37, 95% 
CI: 0.17-0.78; p=0.009).
Conclusion: These data indicate that the success rate of IOL in patients with 
eclampsia is 40%. The data suggest that there is a signifi cant decrease in the 
success rate of IOL in patients with eclampsia when compared to patients 
without eclampsia. These data may be considered when counseling patients 
with eclampsia.

S-226
Increased Inter-Pregnancy Calciuria Relates to Recurrent Preeclampsia. 
Jorien H Kreuwel,1 Ralph R Scholten,1 Louis L Peeters,2 Marc E Spaanderman.1 
1Obstetrics and Gynecology, Radboud University Nijmegen Medical Centre; 
2Obstetrics and Gynecology, University Hospital Maastricht, Netherlands.
OBJECTIVE
Altered calcium homeostasis in pregnancy relates to preeclampsia (PE). 
Calcium- or vitamin D supplementation during pregnancy reduces risk of PE. 
We tested the hypothesis that pre-pregnancy urinary calcium excretion relates 
to recurrent preeclampsia.
METHODS
Between 1995 and 2010 we evaluated 1172 women 6-12 months after pregnancy 
(index pregnancy) complicated by PE (ACOG criteria). 29 healthy controls 
were evaluated 6-12 months after uncomplicated pregnancy to obtain reference 
values. We measured calcium and creatinine concentrations in a 24-hour urine 
collection. We assessed age, BMI, mean arterial pressure (MAP), serum calcium 
and albumin at time of urine collection. We recorded outcomes of subsequent 
pregnancies. Data were compared non-parametrically. Multivariable regression 
analysis was used to estimate crude and adjusted OR [95%CI]. Adjustments 
were made for BMI, MAP, smoking, gestational age at delivery and fetal growth 
restriction at index pregnancy.
RESULTS
288 formerly preeclamptic women (25%) had a known outcome of subsequent 
pregnancy. Recurrence rate of PE was 23% (RECUR, n=66), 77% did not 
develop PE (non-RECUR, n=222). Serum calcium and albumin did not differ 
between groups. As compared to controls, inter-pregnancy calcium-creatinine 
ratio was 50% higher in RECUR (p<0.001) and 8% higher in non-RECUR 
(p<0.05), with RECUR higher compared to non-RECUR (p<0.001). Formerly 
preeclamptic women with calcium-creatinine ratio >2 SD above controls, had 
more than twofold risk of developing recurrent PE compared to women with 
calcium-creatinine ratio within the normal range (OR 2.2 [1.2-3.9], aOR 1.9 
[1.0-3.7]).
CONCLUSION
Increased inter-pregnancy calciuria doubles recurrence risk of preeclampsia. 
The underlying mechanism remains to be elucidated.
 CONTROLS non-RECUR RECUR
 (n=29) (n=222) (n=66)
Age (years) 32 [29.7-33.8] 30.6 [28.0-33.2] 31.0 [28.4-33.5]
BMI (kg/m2) 24.6 [22.3-27.6] 24.4 [21.6-27.6] 24.2 [22.0-28.0]
MAP (mmHg) 80 [75-83] 90 [83-97]* 95 [86-102]*#

Gestational age at 
delivery (days) 273 [260-284] 226 [203-252]* 223 [205-244]*
Calcium-creatinine ratio 
(mol/mol) 0.24 [0.17-0.26] 0.26 [0.17-0.41]* 0.36 [0.20-0.60]*#

Group Characteristics: median [interquartile range]; *p<0,05 compared to 
CONTROLS, #p<0,05 compared to non-RECUR

S-227
Effect of Sildenafi l Citrate on Fetal and Placental Growth in a Mouse Model 
of Preeclampsia. Irene J Andersson,1 Joanna L Stanley,1,2 Colin P Sibley,2 
Sandra T Davidge,1 Philip N Baker.1,2 1Obstetrics/Gynecology and Physiology, 
University of Alberta, Edmonton, AB, Canada; 2Maternal and Fetal Health 
Research Group, University of Manchester, Manchester, United Kingdom.
Background Pregnant mice deficient in the enzyme catechol-O-methyl 
transferase (COMT-/-) display a preeclampsia like phenotype; including 
hypertension and proteinuria. Sildenafi l citrate potentiates the availability 
of nitric oxide and shows selectivity for the pelvic circulation, and improves 
endothelial-dependent relaxation of myometrial arteries from women with 
preeclampsia. We hypothesize that COMT-/- mice will deliver growth restricted 
fetuses, and that treatment with Sildenafi l citrate will normalize fetal growth.
Methods Pregnant COMT-/- and control (C57Bl6/J) mice received Sildenafi l 
citrate (0.2 mg/ml in drinking water, gestational day 12.5-18.5), or normal 
tap water. At day 18.5 of gestation, fetal body weight, crown/rump length and 
placental weight were measured.
Results Pup body weight was signifi cantly reduced in COMT-/- compared 
with C57Bl6/J mice (0.79 ± 0.04 vs 1.07± 0.02g; p<0.01). A similar effect 
was observed on crown/rump length (27.3 ± 0.5 vs 30.0 ± 0.3mm; p<0.01). 
Following treatment with Sildenafi l citrate, pup weight was signifi cantly 
increased in COMT-/- mice (1.08 ± 0.04g; p<0.01). Crown/rump length was 
also signifi cantly increased (30.3 ± 0.4mm; p<0.05). There was no effect of 
Sildenafi l citrate on pup weight or crown/rump length in C57Bl6/J mice. 
Interestingly, placental weight was signifi cantly increased in COMT-/- compared 
with C57Bl6/J mice (0.14 ± 0.003 vs 0.12 ± 0.004g; p<0.01); there was no 
effect of Sildenafi l citrate on placental weight in either group.
Conclusions In this model of preeclampsia, pup weight and crown/rump 
length was signifi cantly reduced. Treatment with Sildenafi l citrate was able 
to normalize pup weight and crown/rump length, despite having no effect on 
placental growth. These data suggest that Sildenafi l citrate can improve fetal 
growth in preeclampsia, possibly via increased uteroplacental perfusion; the 
mechanism of increased growth is currently under investigation.

S-228
Decidual Vasculopathy Is Associated with a Worse Clinical Outcome 
in Patients with Preeclampsia. Droïma Stevens, Salwan Al-Nasiry, Hans 
Bulten, Marc Spaanderman. Obstetrics and Gynecology, UMC St. Radboud, 
Nijmegen, Netherlands.
Background: Decidual vasculopathy (DV), or acute atherosis of maternal spiral 
arteries, is a histological placental fi nding seen in a proportion of pregnancies 
complicated by preeclampsia (PE). DV is characterized morphologically by 
infi ltration of foamy macrophages within the vascular wall, and fi brinoid arterial 
medial necrosis. The clinical implications of DV are, however, unclear. Our aim 
was to study the association between DV and clinical outcome and placental 
histology in patients with PE.
Study design: Placental sections from 107 pregnancies complicated by PE were 
analyzed in a case-control manner. 25 cases were excluded due to incomplete 
records or multiple pregnancy. Preeclamptic cases with DV (N = 41) and without 
DV (N= 41) were compared using Mann-Whitney test for various clinical 
and histological parameters. Also, in cases with umbilical artery pH <7.20, 
correlation between DV and all other parameters was tested using Spearman’s 
rho test. P values of <0.05 were considered signifi cant.
Results: In comparison to PE without DV, cases with DV had a signifi cantly 
higher diastolic blood pressure (dBP), shorter gestational age (GA), lower 
birth weight (BW), and lower umbilical artery pH. Cases with DV had also 
more placental calcifi cations, perivascular leucocyte infi ltration, and hematoma 
formation. No signifi cant differences were found in age, BMI, use of MgSO4 
or antihypertensives, protein to creatinine ratio (PtCR), markers for HELLP 
syndrome, birth weight percentile, APGAR scores, neonatal survival, placenta 
weight (PW), infarctions and ischemia. Signifi cant correlation was found 
between pH <7.20 and DV, placenta weight, perivascular leucocyte infi ltration, 
and hematoma formation.
Means and p-value
Group dBP PtCR GA BW BW Perc. UmbA pH PW
PE with DV 113 5,3 30w6d 1176g 11,5 7,18 229g
PE without DV 108 4,4 32w5d 1645g 18,4 7,25 268g
p-value 0.027 0.368 0.030 0.030 0.273 <0.05 0.186
Conclusion: In patients with PE, the presence of DV was associated with 
maternal, neonatal and placental indicators of disease severity, but not with 
proteinuria or HELLP syndrome. This suggests a role for DV in the pathogenesis 
of severe PE, possibly by aggravating an already compromised placental 
perfusion. Alternatively, DV could be a manifestation of underlying pathology 
(e.g. thrombophilia or immune-mediated disease) predisposing to severe PE.
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S-229
PP13, Maternal ABO Blood Groups and the Risk Assessment of Pregnancy 
Complications. Nandor Gabor Than,1,2 Roberto Romero,2 Hamutal Meiri,3 
Offer Erez,2,4 Yi Xu,2 Laszlo Barna,5 Andras Szilagyi,5 Ron Ackerman,3 Marei 
Sammar,3,6 Tibor Fule,7 Ricardo Gomez,8 Zhong Dong,2 Chong Jai Kim,2 Peter 
Zavodszky,5 Zoltan Papp,1 Ron Gonen.9 11st Dept OB/GYN, Semmelweis Univ, 
Budapest, Hungary; 2School of Medicine, Wayne State University, Detroit, 
MI, USA; 3Diagnostic Technologies, Yokneam, Israel; 4Dept OB/GYN B, Ben 
Gurion Univ Negev, Beer Sheva, Israel; 5Inst Enzymol, Hungarian Acad Sci, 
Budapest, Hungary; 6ORT Braude College, Karmiel, Israel; 71st Dept Pathol 
Exp Cancer Res, Semmelweis Univ, Budapest, Hungary; 8Sotero del Rio Hosp, 
P. Univ Catolica Chile, Puente Alto, Chile; 9Dept OB/GYN, Bnai Zion Med 
Center, Technion, Haifa, Israel.
Objective: Placental Protein 13 (PP13), an early biomarker of preeclampsia 
(PE), is a placenta-specifi c galectin that binds sugars, which are building 
blocks of ABO blood-group (BG) antigens. Binding of PP13 to BG antigens 
may affect the bioavailability of PP13 in maternal blood and its concentration. 
Thus, we conducted a series of studies to determine: 1) PP13-binding to ABO 
BG antigens and red blood cells (RBCs); 2) maternal BG effect on serum 
PP13 concentrations; and 3) the performance of PP13 as a predictor of PE and 
intrauterine growth restriction (IUGR) taking into account BG.
Methods: Datasets of maternal serum PP13 in Caucasian (n=1078) and 
Hispanic (n=242) women were analyzed according to BGs. In vivo, in vitro 
and in silico PP13-binding to ABO BG antigens and RBCs were studied by 
PP13 immunostainings of placental tissue-microarrays, fl ow-cytometry of 
fl uorescently-labeled recombinant PP13 bound to RBCs, and antigen docking 
to 3D PP13 model, respectively.
Results: 1) Women with blood group AB had the lowest PP13 concentrations in 
the fi rst trimester, while those with BG B had the highest PP13 concentrations 
throughout pregnancy. 2) rPP13-binding was strongest to BG AB and weakest to 
BG B RBCs. 3-4) PP13 staining of maternal RBCs, and in silico PP13-binding 
to ABO BG antigens were also revealed. 5) Adjustment of PP13 MoMs taking 
into account maternal ABO BG improved the accuracy of PP13 in the prediction 
of PE with or without IUGR as well as IUGR in the absence of PE.
Conclusions: Maternal ABO blood groups can result in the sequestration 
of PP13 on maternal RBCs, and consequently, its changed bioavailability in 
maternal serum. Adjustment of PP13 MoMs according to maternal ABO blood 
group improves the predictive accuracy of this test for PE and IUGR.

S-230
Placental Protein 13 (PP13) Undergoes Lipid Raft-Associated Subcellular 
Redistribution in Preterm Preeclampsia: An Explanation for the Different 
Value of PP13 in the Prediction of Preterm and Term Preeclampsia. Andrea 
Balogh,1 Judit Pozsgay,2 Janos Matko,1,2 Tibor Varkonyi,3 Marei Sammar,4,5 
Janos Rigo, Jr,3 Hamutal Meiri,4 Roberto Romero,6 Zoltan Papp,3 Nandor 
G Than.3,6 1Immunol Res Group, Hungarian Acad Sci, Budapest, Hungary; 
2Dept Immunol, Eotvos Lorand Univ, Budapest, Hungary; 31st Dept OB/GYN, 
Semmelweis Univ, Budapest, Hungary; 4Diagnostic Technologies, Yokneam, 
Israel; 5ORT Braude College, Karmiel, Israel; 6School of Medicine, Wayne 
State Univ, Detroit, MI, USA.
Objective: PP13 is a placenta-specifi c galectin expressed mainly by the 
syncytiotrophoblast (STB). Previous studies have suggested that preterm 
PE and HELLP syndrome are characterized by high maternal serum PP13 
concentrations, which appear to result from increased secretion/shedding of 
PP13 from the placenta. We propose that the actin network of the STB may 
play a role in secretion/shedding of PP13. Thus, we examined if the localization 
of PP13 in STB and its spatial relationship to the actin cytoskeleton and lipid 
rafts in the apical cell membrane is altered in patients with PE and HELLP 
syndrome.
Methods: Cryosections of placentas from patients with term (n=5) and preterm 
(n=5) PE, preterm HELLP syndrome (n=5) and gestational age-matched 
controls (n=10) were stained for PP13, actin, PLAP (lipid raft marker) and 
CD71 (non-raft marker). The co-localization of these proteins in the STB was 
investigated by fl uorescence confocal microscopy. Co-localization indices were 
determined from ∼100 regions of interest in each group. Intensity distributions 
were evaluated on line-scan histograms.
Results: 1) Stronger PP13 staining and increased PP13-actin co-localization 
were found in or near the apical cell membrane rather than in the cytoplasm, 
indicating a spatial redistribution of PP13 in the STB, in term and preterm 
PE as well as in HELLP syndrome; 2) decreased PP13-CD71 co-localization 
in non-lipid raft membrane regions was found in preterm PE and HELLP 

syndrome, but no such change was observed in term PE; 3) accumulation of 
PP13 in vicinity of PLAP-containing lipid rafts was also found in preterm PE 
and HELLP syndrome, but not in term PE.
Conclusions: The different localization pattern of PP13 in the STB may refl ect 
distinct pathologic processes of the placenta in preterm and term PE. Our 
observations suggest that the cortical actin cytoskeleton, through lipid rafts, 
has an active role in the increased secretion/shedding of PP13 in preterm PE 
and HELLP syndrome.

S-231
An Association between Current Risk Factors for Cardiovascular Illnesses 
in Climacteric Women and a History of Hypertensive Complications 
during Pregnancy. Marieke O Verhoeven,1 Johanna IP de Vries,1 Debbie 
Overkamp,1 Ronnie Gamzu,2 Annemieke C Bolte.1 1Obstetrics and Gynecology, 
VU University Medical Center, Amsterdam, Netherlands; 3Department of Lis 
Maternity Hospital, Tel Aviv University, Tel Aviv, Israel.
Objective(s): The object of the study is to explore the association between 
current risk factors for cardiovascular illnesses in menopausal women and past 
history of hypertensive complications during pregnancy.
Study design: In the project ‘Aging Women’ from the VU university medical 
Center, the following parameters were measured in a population of climacteric 
women: systolic and diastolic blood pressure, body mass index, lipids including 
lipoprotein(a), homocysteine, C-reactive protein, arginine, asymmetric and 
symmetric dimethylarginine. In retrospect, information about their pregnancy 
outcomes was collected by questionnaires. Statistic analysis was performed 
to study an association between hypertensive complications during pregnancy 
and coronary heart disease (CHD) risk markers.
Results: From the previous studies, 288 women were sent a questionnaire 
of which 231 women (80.2%) responded. Of these 144 women (50%) were 
suitable for analyses. The mean age during the measurements of risk factors for 
cardiovascular illnesses in this population was 54,3 year (25th – 75th percentile: 
51,6 – 56,8 year). Fifty-two women reported a complicated pregnancy.
In the group of women with hypertensive complications during pregnancy the 
menopausal systolic blood pressure was signifi cantly higher than in the group 
that did not experience hypertensive complication during pregnancy (130.6 
± 15.3 versus 121.8 ± 15.5 mmHg; P = 0.001). None of the other CHD risk 
markers were associated with a hypertensive complication during pregnancy 
earlier in life. However, not statistically signifi cant the CHD risk profi le in 
climacteric women with a history of hypertensive complications tended to 
be unfavorable compared to the women that did not develop hypertensive 
complications during their pregnancies.
Conclusion(s): Only systolic blood pressure in currently climacteric women 
was associated with hypertensive complications during their pregnancy.

S-232
Heparin To Prevent Placental Insufficiency (HEPRIN): A Pilot 
Randomized Controlled Trial. Melissa Walker,1,2 Leslie Proctor,1,2 Jodie 
Dodd,3 Han Keunen,1,2 Sarah Keating,2,4 Anne McLeod,2,5 Prakesh Shah,2,6 
Rory Windrim,1,2 John Kingdom.1,2 1Obstetrics & Gynecology, Mount Sinai 
Hospital, Toronto, ON, Canada; 2Medicine, University of Toronto, Toronto, 
ON, Canada; 3Obstetrics and Gynecology, Women’s & Children’s Hospital, 
North Adelaide, South Australia, Australia; 4Pathology & Laboratory Medicine, 
Mount Sinai Hospital, Toronto, ON, Canada; 5Hematology, Sunnybrook Health 
Sciences Centre, Toronto, ON, Canada; 6Pediatrics, Mount Sinai Hospital, 
Toronto, ON, Canada.
OBJECTIVE: To conduct a pilot randomized controlled trial evaluating the 
role of unfractionated heparin in thrombophilia negative pregnant women with 
evidence of severe placental dysfunction to improve pregnancy outcomes.
STUDY DESIGN: Single centre randomized controlled trial (ISRCTN88675588) 
from 2007-2010. Inclusion criteria: Pregnant women between 18+0-23+6 weeks 
with evidence of placental dysfunction, defi ned as two or more of: i) abnormal 
placental morphology (<10cm in length, >4cm in width, or abnormal texture); 
ii) abnormal IPS biochemistry (PAPP-A<0.35 MoM, AFP>2.0 MoM, total 
hCG>4.0 MoM, or Inhibin>3.0 MoM); iii) bilateral abnormal uterine artery 
Doppler (mean PI>1.45). Eligible women who provided written informed 
consent were randomized via a computer generated randomization sequence to 
either the Standard Care group (standard antenatal care) or the Heparin group 
(twice daily subcutaneous injections of unfractionated heparin, 7500IU).
RESULTS: Of 41 eligible women, 32 chose to participate (16 Standard Care; 
16 Heparin). Baseline characteristics at the time of trial entry were comparable. 
There were no statistically signifi cant differences between the two groups for 
the primary outcome of perinatal death (18.8% Standard Care vs. 0% Heparin; 
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p>0.05) or for other maternal or infant health outcomes. Of the 31 placentas 
examined histologically, only 3 were of normal weight and free from major 
pathological lesions. There were no statistically signifi cant differences between 
the two groups in the proportion of placentas with either weight < 10th centile 
or infarction.
CONCLUSION: This study confi rms both the feasibility of recruiting women 
with severe placental dysfunction to a trial of heparin to improve pregnancy 
outcomes, and also its acceptability to women, since all women in the Heparin 
group were fully compliant with treatment. The study is not powered to 
reliably detect differences in clinical outcomes and a larger defi nitive trial 
is required.

S-233
Risk of Types of Pregnancy Associated Hypertension According to 
Haptoglobin Phenotype. Tracey Weissgerber, Robin Gandley. For the Eunice 
Kennedy Shriver National Institute of Child Health & Human Development 
Maternal-Fetal Medicine Units Network, Bethesda, MD.
Objective:Angiogenesis and oxidative stress are important pathophysiological 
processes in preeclampsia. The hemoglobin binding protein, haptoglobin (Hp) 
has antioxidant and angiogenic properties, however the 1-1, 2-1, 2-1M and 
2-2 polymorphisms differ in structure and function. Hp 1-1 has the highest 
antioxidant capacity. Hp 2-2 is the strongest angiogenic factor. This results in 
differing relationships of the isoforms to cardiovascular disease incidence, and 
treatment response. The objective of this study was to determine whether Hp 
phenotype is associated with an altered risk of any type of pregnancy-associated 
hypertension (PAH).
Methods: Hp phenotype was determined in 2,393 nulliparous, low risk women 
who were randomized to receive daily vitamin C (1000 mg) and E (400 IU), or 
placebo, beginning between 9 and 12 weeks gestation. Phenotype was assessed 
by peroxidase staining following native polyacrylamide gel electrophoresis 
of hemoglobin-supplemented serum. The primary outcome for the trial was 
severe PAH, or mild or severe PAH with elevated liver enzymes, elevated 
serum creatinine, thrombocytopenia, eclamptic seizure, fetal growth restriction, 
medically indicated preterm birth or perinatal death. Secondary outcomes 
included gestational hypertension and preeclampsia.
Results: There was no relationship between Hp phenotype and the primary 
outcome, preeclampsia, severe preeclampsia, or early onset preeclampsia (<37 
weeks). The relationship between Hp phenotype and gestational hypertension 
was not signifi cant after adjusting for race, treatment group, prenatal vitamin 
use, maternal age, education and diastolic blood pressure.
Risk of types of PAH according to Hp phenotype

 
Hp 1-1 

(n=495)

Hp 2-1 

(n=1127)

Hp 2-2 

(n=716)

Hp 2-1M 

(n=55)
p value

Primary Outcome 44 (8.9%) 68 (6.0%) 48 (6.7%) 4 (7.3%) 0.22
Gestational 
Hypertension 127 (25.7%) 278 (24.7%) 181 (25.3%) 23 (41.8%) 0.03
Preeclampsia 47 (9.5%) 71 (6.3%) 54 (7.5%) 4 (7.3%) 0.16
Severe Preeclampsia 20 (4.0%) 29 (2.6%) 22 (3.1%) 1 (1.8%) 0.42
Early Onset 
Preeclampsia 16 (3.2%) 19 (1.7%) 19 (2.7%) 0 (0%) 0.22

Values are n (%).

Conclusion: Hp phenotype is not associated with the risk of any form of 
PAH.

S-234
Protein Profi ling of Placental Tissue in Preeclampsia. Jeong In Yang, 
Haeng Soo Kim. OB & GYN, Ajou University Hospital, Suwon, Kyunggido, 
Republic of Korea.
Objective: To evaluate the protein profi ling in placenta and compare normal 
and complicated pregnancy
Material & Method: The group was divided into study group with severe 
preeclampsia pregnant women and control group with normal pregnant women 
control group. Placentas from each group was handled by use of proteomics 
approach; two dimensional polyacrylamide gel electrophoresis combined with 
mass spectrometry. 20 spots of showing much differences were analysed.
Results: In preeclampsia signifi cant changes were presented with the results of 
phosphoenolpyruvate carboxykinase cytosolic, fi brinogen frgment D, serine 
protease inhibitor, vimentin, tyrosine 3-monooxygenase.
Conclusion: Our proteomic profi ling of placenta would be helpful to elucidate 
the pathogenesis of preeclmapsia.

S-235
Expression and Localization of TLR4 and Its Negative Regulator Tollip 
in the Placenta of Early Onset and Late Onset Preeclampsia. Li Zhang, 
Huixia Yang. Dept of Obstetrics and Gynecology, Peking Univ First Hospital, 
Beijing, China.
Objective: Toll-like receptor 4 (TLR4) is a key component of innate immune 
system that mediates infl ammatory responses following exposure to bacterial 
lipopolysaccharides. In doing so, TLR4 may contribute to the pathogenesis 
of preeclampsia (PE). We sought to assess the spatio-temporal expression of 
TLR4 and its negative regulator Toll-interacting protein (Tollip) in placentae 
from normal and preeclamptic pregnancies. Methods: We investigated the 
localization of TLR4 and Tollip in fi rst and third trimester human placenta 
by immunohistochemistry. Quantitative expression of TLR4 in early and late 
onset PE was assessed by immunoblotting. Placental samples were collected 
after legal termination or Caesarean birth. The third trimester samples were 
comprised four groups (N=8, each group): (1) term normal pregnancies (late 
onset control, mean 39.1 weeks); (2) late onset PE (mean 39.3 weeks); (3) early 
onset PE (mean 32.6 weeks) and (4) early onset control (mean 34.7 weeks). 
Results: TLR4 was found to be expressed in the cytoplasm of trophoblasts in 
both fi rst and third placenta samples. Tollip is mainly located in the cytoplasm 
of cytotrophoblasts in fi rst trimester placental tissues; in contrast, our analyses 
of third trimester placental tissues demonstrated that Tollip expression shifted 
to decidual cells. Using Western blot, TLR4 expression was shown to be 
signifi cantly higher in early onset PE tissues than control group placenta 
(2.61±0.25 vs. 1.33±0.18, p < 0.01) ( Figure 1). However, we were unable to 
detect a signifi cant difference between late onset PE and controls (2.15±0.38 
vs.1.45±0.14, p=0.119).

Conclusions:The innate immune system has been implicated as playing an 
important role in PE. We suggest that differences in TLR4 expression patterns 
between early and late onset PE demonstrated here indicate that TLR4 may 
play an important role in the pathogenesis of early onset PE. Alterations in the 
spatial expression of Tollip suggest that it may play a differential role in both 
early and late onset PE. These data provide further evidence to suggest a role 
for TLR4-driven infl ammation in PE.

S-236
Low Dose Intrauterine Infl ammation, in Both the Preterm and Term 
Period, Alters Gene Expression in the Brain of Exposed Offspring. Amy 
G Brown, Kelsey Breen, Irina Burd, Michal A Elovitz. Maternal and Child 
Health Research Program; Dept OBGYN, University of Pennsylvania School 
of Medicine, Philadelphia, PA, USA.
Objective: Accumulating data suggest that exposure to prenatal infl ammation 
signifi cantly increases the risk for adverse neurobehavioral disorders in 
exposed offspring. However, there are limited studies investigating how 
prenatal infl ammation, specifi cally intrauterine infl ammation (IUI), results in 
these disorders. We hypothesize the prenatal exposure to IUI, in the absence 
of preterm birth (PTB), permanently alters gene expression in a brain-region 
specifi c manner into the postnatal period.
Methods: CD-1 pregnant mice on E15 and E18 were used. Dams were 
randomized to intrauterine infusion (IU) of LPS (50 ug/dam) or saline 
(n=12). Litter size at postnatal day 7 (P7) was recorded. From each litter, 1 
pup was sacrifi ed at P7 and brain regions collected: prefrontal cortex (PFC), 
cerebellum (CBL) and hippocampus (HC). Gene expression in 3 pathways were 
investigated by QPCR: 1) white matter damage (WMD) 2) neurobehavioral 
targets (NBT) 3) glutamate-glutamine cycle (GLU-GLN).
Results: Average litter size was not different between groups. Exposure to 
IUI altered gene expression in all pathways at both gestational age periods. 
1) WMD: After exposure on E15 and E18, PLP was increased in the PFC 
(P=0.006; P=0.05) and CBL (P=0.028; P=0.04). MBP mRNA was different in 
the PFC on E15 (P=0.02). 2) NBT: AUTS was increased in the PFC after E15 
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(P=0.019) and E18 (P=0.002). MECP2 was increased in the PFC (P=0.005) 
and CBL (P=0.029) after E18 exposure. OXTR was increased in the PFC after 
E15 (P=0.019) and E18 (P=0.02) exposure. NRXN and RELN were increased 
in the HC after E18 (P=0.03 and 0.02). 3) GLU-GLN:

Conclusions: Exposure to IUI, even in the absence of PTB, has a permanent 
effect on gene expression in the neonatal brain. Alterations in these pathways 
suggest that neuronal-glial communication remains disrupted in the postnatal 
period. These fi ndings begin to ascribe a mechanism by which prenatal 
infl ammation increases the risk for adverse neurobehavioral outcomes in 
exposed offspring.

S-237
Melatonin has Neuro-Protective Effects in Adult Offspring of Complicated 
Pregnancies. Christine M Cross, Jeremy A Hansell, Emily J Camm, Dino A 
Giussani. Physiology, University of Cambridge, United Kingdom.
Intrauterine growth restriction (IUGR) is associated with an increased 
prevalence of injury in the developing brain (Padilla-Gomes et al. Acta Paediatr. 
96:1582, 2007). A common cause of IUGR is placental insuffi ciency, which 
decreases nutrient and oxygen delivery to the fetus. The antioxidant melatonin 
was reported to be neuro-protective to the fetal brain in an ovine model of 
placental insuffi ciency (Miller et al. Dev Neurosci. 27:200, 2005). However, 
the partial contributions of fetal undernutrition and hypoxia to triggering brain 
damage in complicated pregnancy, and whether melatonin has neuro-protective 
effects in adult offspring of pregnancies selectively complicated by hypoxia or 
undernutrition remains unknown. This study compared the neuro-protective 
effects of maternal treatment with melatonin in adult offspring of hypoxic or 
undernourished pregnancy in rats.
Methods:
On day 15 of pregnancy, 48 Wistar rats were divided between 6 groups of n=8 
each: control (21% O2) +/- melatonin (5µg.ml-1 in maternal drinking water), 
hypoxia (10% O2) +/- melatonin and undernourished (40% reduction in food 
intake) +/- melatonin. Offspring were raised to 16 weeks. Brains were collected 
for western blot analysis in 1 male adult per litter.
Results:
Undernourished and hypoxic pregnancy promoted IUGR (birth weight, C 
=7.3±0.2, U= 5.7±0.2, H= 6.2±0.1g, P<0.05). In brains of adult offspring, 
undernourished but not hypoxic pregnancy increased the protein expression of 
heat shock (HSP) 70 and 4-hydroxy nonenal (HNE), two molecular fi ngerprints 
of cerebral oxidative stress (Fig. 1). Concomitant treatment with melatonin 
reduced this effect.
Conclusion:
In placental insuffi ciency, fetal undernutrition rather than hypoxia may promote 
adverse consequences on the developing brain. Maternal treatment with 
melatonin offers a plausible target for clinical intervention against the adverse 
effects on cerebral development of complicated pregnancy.
Fig. 1. Maternal undernutrition (U) and hypoxia (H), with or without melatonin 
(M) treatment and HSP70 and 4-HNE expression in the adult offspring brain. 
*P <0.05 vs. control (One-way ANOVA, Tukey’s post hoc test.)

S-238
Fetal Sheep Physiology of Time Scales in Autonomic Information Flow. MG 
Frasch,1,2 B Frank,2 D Hoyer,2 T Mueller,3 H Schubert,3 M Schwab.2 1OBGYN, 
Université de Montréal, Montréal, QC, Canada; 2Neurology, Friedrich Schiller 
University, Jena, Germany; 3Institute of Laboratory Animal Science, Friedrich 
Schiller University, Jena, Germany.
BACKGROUND: Analysis of fetal heart rate (FHR) variability (fHRV) 
complexity may improve the sensitivity and specifi city of FHR monitoring. 
Autonomic information fl ow characterizes fHRV in complexity domain on 
time scales. However, the physiological relationship of these time scales to the 
underlying sympathetic and vagal rhythms is not well studied.
METHODS: We analyzed fHRV in complexity domain as Kullback-Leibler 
entropy (KLE normalized to 1) in fetal sheep at ∼0.87 gestation. We studied (1) 
infl uence of vagal (atropine blockade) and sympathetic (propranolol blockade) 
modulation of fHRV on time scale-dependent fHRV complexity (n=6) and (2) 
changes in sympathetic and vagal activity during high voltage/low frequency 
(HV/LF) and low voltage/high frequency (LV/HF) electrocortical activity 
(n=12). Signifi cance was assumed for P < 0.05.
RESULTS (Fig. 1): Atropine blockade resulted in complexity decrease at 
2.5 Hz compared to HV/LF and LV/HF and at 1.6 Hz compared to LV/HF. 
Propranolol blockade resulted in complexity increase in 0.08-0.1 Hz range 
compared to LV/HF and in no changes compared to HV/LF. During LV/HF 
activity, fHRV complexity was lower at 2.5 Hz and higher at 0.15-0.19 Hz 
than during HV/LF activity.
Fig. 1. KLE for varying delay time L.

Increasing complexity corresponds to decreasing KLE values.
DISCUSSION: Reduction of complexity due to vagal blockade on short- and 
long-term time scales demonstrates the vagal contribution to fHRV complexity 
properties on a wide range of time scales. In contrast, the effect of sympathetic 
blockade is limited to an increase in complexity on a narrow segment of long-
term time scale. Intriguingly, during LV/HF we found a lower complexity at 
short-term time scale where complexity is also decreased due to vagal blockade. 
This suggests that vagal modulations of fHRV in sheep show a complex 
organization with sleep-state- and time-scale-dependent complexity patterns. 
A change in these patterns can be captured at a time scale around 2.5 Hz.
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S-239
Cross-Talk Regulation between Fibroblast Growth Factor-2 and Midkine 
in Isolated Human Fetal Adrenal Cortical Cells. Hitoshi Ishimoto,1 Tadashi 
Matsumoto,1 Kazuhiro Minegishi,2 Kensho Doguchi,1 Masaki Miyazawa,1 
Hiroki Ishii,1 Shigeru Sato,1 Akane Kondo,1 Robert B Jaffe.3 1Dept. of Obstetrics 
and Gynecology, Tokai University School of Medicine, Isehara, Kanagawa, 
Japan; 2Dept. of Obstetrics and Gynecology, Keio University School of 
Medicine, Tokyo, Japan; 3Center for Reproductive Sciences, University of 
California, San Francisco, USA.
Objective: Development of the human fetal adrenal (HFA) gland, a key 
component of the feto-placental unit, is characterized by cell proliferation in 
the outer defi nitive zone (DZ) and cell differentiation in the inner fetal zone 
(FZ). The actions of ACTH, the primary regulator of HFA development, likely 
involve locally-produced, ACTH-inducible growth factors including fi broblast 
growth factor-2 (FGF2) and midkine (MK). We have previously demonstrated 
that DZ cells are more responsive to the proliferative actions of FGF2 than 
those of the FZ while MK exerts a DZ-selective proliferative effect, and that 
they differentially regulate expression of the ACTH receptor. In this study, we 
investigated cross-talk regulation between these growth factors.
Methods: HFA’s (18-23wk) were used. Recombinant human FGF2 or MK 
were added to isolated DZ or FZ cells, and FGF2 or MK mRNA levels were 
measured by real-time RT-PCR (qPCR). Zonal differential mRNA expression 
was evaluated by laser-capture microdissection and qPCR.
Results: 1) FGF2 differentially regulated MK mRNA in adrenocortical cells 
derived from different zones; FGF2 (10 ng/ml for 24 h) signifi cantly increased 
MK mRNA by 2.5-fold in DZ cells while decreased MK mRNA by 2.5-fold in 
FZ cells. 2) MK (10 ng/ml) decreased FGF-2 mRNA by 2-fold and 3.5-fold, 
in DZ and FZ cells, respectively (24 h, p < 0.05). 3) Among FGF receptors 
(FGFRs) expressed in the HFA, FGFR4 mRNA levels in the FZ were 3 to 6 fold 
higher than in the DZ, along with the previously described DZ-predominant 
zonal pattern of the FGF co-receptor syndecan-3, suggesting zonal differential 
FGF signaling in the HFA.
Conclusions: The cross-talk regulation observed between FGF2 and MK likely 
refl ects a fi ne-tuning mechanism that regulates HFA cell proliferation.

S-240
Antenatal Allopurinol Reduces Hippocampal Brain Damage after Acute 
Birth Asphyxia in Late Gestation Fetal Sheep. JJ Kaandorp,1 JB Derks,1 MA 
Oudijk,1 HL Torrance,1 M Harmsen,1 P Nikkels,2 F van Bel,1 GHA Visser,1 DA 
Giussani.3 1Perinatology, University Medical Center, Utrecht, Netherlands; 
2Pathology, University Medical Center, Utrecht, Netherlands; 3Physiology, 
University of Cambridge, United Kingdom.
Aim: Free radical induced reperfusion injury is a recognized cause of brain 
tissue damage after birth asphyxia. The xanthine-oxidase inhibitor allopurinol 
reduces the formation of free radicals and crosses the placenta easily. Therefore, 
allopurinol is a promising therapeutic candidate to prevent neuronal damage 
even before birth. In this study we tested the hypothesis that maternal treatment 
with allopurinol during fetal asphyxia would limit the amount of ischemia-
reperfusion (I/R) damage to the fetal brain.
Methods: I/R was produced by repeated compressions of the umbilical cord 
(UCC, 5x10 min) in 10 chronically-instrumented fetal sheep at 0.8 of gestation. 
During UCC, either maternal i.v. allopurinol (30 mg/kg, I/R allo, n=5) or vehicle 
(I/R vehicle, n=5) was administered. Fetal brains were perfusion fi xed 72h after 
I/R in these two groups and in a further 6 uninstrumented gestation-matched 
fetuses, which served as controls. Neuronal damage was determined using acid 
fuchsin/thionin staining under light microscopy. The proportion of neuronal 
damage was scored using a 6-point scale: 0 = no dead neurons, 1 = >0-10%, 2 
= >10-50%, 3 = >50-90%, 4 = >90-<100%, 5 = 100% dead neurons.
Results: Relative to controls, I/R induced signifi cantly greater neuronal damage 
in the hippocampal cornu ammonis zone 3 and 4 (CA 3+4; Fig. 1). Maternal 
treatment with allopurinol during I/R restored neuronal damage towards control 
scores. Differences between groups were also prominent, although outside 
statistical signifi cance (P=0.08), in the dentate gyrus and thalamus regions.

Figure 1. Neuronal damage scores in fetal sheep brain. Values are mean ± SEM. 
* P < 0.05 vs. control (RM ANOVA + Bonferroni test).
Conclusion: Maternal treatment with allopurinol offers potential neuroprotection 
to the fetal brain in the clinical management of perinatal asphyxia.
Supported by the BHF, The Ter Meulen Fund and The Royal Dutch Academy 
of Sciences.

S-241
A Guinea Pig Model for the Study of Neuroactive Steroid Replacement in 
the Preterm Neonatal Brain. Meredith A Kelleher, Jonathan J Hirst, Hannah 
K Palliser. Mothers & Babies Research Centre, School of Biomedical Sciences 
& Pharmacy, University of Newcastle, Callaghan, NSW, Australia.
Premature birth is associated with neurodevelopmental disability. The 
neurosteroid, allopregnanolone, a metabolite of progesterone, via 5α-reductase 
(5αR) action, modulates neural excitability and is neuroprotective. 
Concentrations of progesterone and allopregnanolone are high during gestation 
but fall dramatically after birth. We aimed to establish an animal model for 
the study of neuroactive steroid replacement in preterm neonates to improve 
neurodevelopmental outcome.
Guinea pig neonates were delivered by c-section at 62-63 days gestation 
(preterm) or at 69 days (term=70 day) following betamethasone treatment 24hrs 
prior to delivery. Neonates received CPAP, surfactant, assisted feeding and 
were housed in an incubator. At PND1 (postnatal day 1; term & preterm) and 
PND8 (term equivalent preterm) brains were processed for allopregnanolone 
radioimmunoassay, 5αR immunoblotting and MBP (Myelin Basic Protein) 
and GFAP (Glial Fibrillary Acidic Protein) immunohistochemistry in the 
hippocampal CA1 region and sub-cortical white matter. In order to assess the 
potential of progesterone therapy PND1 preterm neonates received progesterone 
(16mg/kg) or vehicle (2-hydroxypropyl β-cyclodextrin) injections at 1 and 6hrs. 
Data was analysed by 1-way ANOVA.
Term and preterm neonates exhibited a significant decrease in brain 
allopregnanolone concentrations after birth. At PND1, preterm neonates 
demonstrated a reduced expression of MBP & GFAP (p<0.05 for both regions) 
and reduced 5αR2 (p=0.016) when compared to term PND1 levels. At PND8 
in preterm animals, MBP expression in the CA1 region remained signifi cantly 
reduced (p=0.001). Progesterone treatment successfully increased salivary 
progesterone and brain allopregnanolone concentrations when compared to 
vehicle controls (p<0.001).
We have established a model of neonatal prematurity in the guinea pig. At 
PND8 late developmental processes in these preterm neonates have not caught 
up to term levels. Short-term progesterone therapy successfully increases brain 
concentrations of allopregnanolone, suggesting that the immature neurosteroid 
system in the preterm brain may be suffi cient for allopregnanolone synthesis if 
precursors are made available. These fi ndings support progesterone replacement 
in preterm neonates to term equivalence as a possible therapeutic avenue to 
improve brain development and neurological outcomes in preterm infants.

S-242
Maternal Nutrient Restriction (MNR) Is Associated with Decreased Nerve 
Growth Factor (NGF) Expression in Late Gestation (G) Fetal Baboon 
Frontal Cortex. Manabu Kemmochi,1 Cun Li,1 Michiyo Nakamura,1 Laura 
Cox,2 Peter W Nathanielsz,1 Thomas J McDonald.1 1Center for Pregnancy and 
Newborn Research, Dept OB/GYN, The University of Texas Health Science 
Center at San Antonio, San Antonio, TX, USA; 2Genetics, Southwest Foundation 
for Biomedical Research, San Antonio, TX, USA.
Background: NGF is critical for pre- and postnatal brain development. In 
normal birth perinatal increases of NGF protect neurons from apoptosis caused 
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by the stress/hypoxia of labor and delivery, however in IUGR neonates, NGF 
is decreased in cord blood. We hypothesized that NGF protein and mRNA 
would be decreased in fetal baboon frontal cortex with 30% MNR at mid and 
late G compared to CTR.
Methods: Adult female baboons were fed as ad lib controls (CTR) or fed 
70% CTR diet (MNR) from 0.16 to 0.5 G (CTR, n=6; MNR, n=6) or 0.9 G 
(CTR, n=7; MNR, n=6; term ~ 184 d) with fetuses taken at c-section under 
general anesthesia. NGF protein was determined by immunohistochemistry 
and quantifi ed by image analysis for density (arbitrary units) and % area 
immunostained and mRNA by gene arrays. Statistics were via Student’s t-test, 
α set at 0.05; data: mean ± SEM, CTR data fi rst.
Results: In agreement with our hypothesis, 0.9G MNR fetuses had reduced 
NGF protein (Fig. 1) and mRNA expression (Z-score 4.98 down) in frontal 
cortex, but no differences at 0.5G. At 0.9G, fetal body wt was reduced by 
MNR (808 ± 40.5 vs. 668 ± 33.4 g), brain wts were not different from CTR 
(79.1 ± 2.7 vs. 77.7 ± 2.5 g).

Figure 1. Nerve growth factor protein expression in frontal cortex of fetal 
baboons from mothers fed as ad lib controls (CTR, closed bars; n = 7;) or fed 
70% CTR diet (MNR, open bars, n = 6) from 0.16 to 0.9 gestation (term ∼ 184 
d) determined by immunohistochemistry and quantifi ed by image analysis for 
density (arbitrary units) and % area immunostained. Data are mean ± SEM, 
*p< 0.05.
Conclusion: Frontal cortex NGF protein and mRNA were reduced in MNR 
fetuses. This suggests that nutrient restriction alone, can jeopardize fetal brain 
growth and development by reducing protection against apoptotic death in 
response to the stress/ hypoxia that accompanies labor and delivery.

S-243
IL-1 β Receptor Blockade Prevents Fetal Neuronal Damage in a Mouse 
Model of Infl ammation-Induced Preterm Birth. Kirstin Leitner, Michael 
McLane, Amy Brown, Lauren Anton, Michal A Elovitz, Irina Burd. Maternal 
and Child Health Program; CRRWH; OB/GYN, University of Pennsylvania, 
Philadelphia, PA, USA.
Introduction: Infl ammation-induced preterm birth (II-PTB) has been linked to 
a devastating spectrum of neurobehavioral disorders, including cerebral palsy. 
Using a mouse model of II-PTB, we have demonstrated that fetuses exposed 
to intrauterine infl ammation have signifi cant neuronal injury. Along with this 
injury, we have also demonstrated a marked elevation of IL-1β in the fetal brain. 
IL-1β plays a key role in the pathogenesis of many neuroinfl ammatory disorders. 
The aim of our study was to investigate whether maternal pretreatment with an 
IL-1β antagonist would prevent fetal neuronal injury associated with II-PTB.
Methods: A mouse model of preterm birth, utilizing intrauterine (IU) injected 
LPS or normal saline (NS) was used. IL-1β antagonist (ILA) was injected 
intraperitoneally (IP) at 10 mg/kg into CD-1 dams 30 minutes prior to IU 
injections. The experimental groups (n=5 dams/group) were: 1) IP NS + IU NS 
(control); 2) IP NS + IU LPS; 3) IP ILA + IU LPS. Fetal brains were harvested 6 
hrs after IU treatments for primary cortical neuronal cultures. Cell morphology 
and dendritic counts were evaluated with immunocytochemistry and confocal 
microscopy for MAP2 and NF200 at days in vitro (DIV) 3 and 14. Cell viability 
was assessed with mitochondrial activity assay (MTT).
Results: Fetal neurons from IP ILA + IU LPS at DIV 3 exhibited statistically 
more dendritic processes than IP NS + IU LPS (p<0.001) and were similar 
to control neurons. IP ILA + IU LPS neurons at DIV 3 and 14, however, 
continued to demonstrate some aberrant cytoskeletal morphology. Despite 
the aberrancies in cytoskeletal structure, delayed neurotoxicity in IP NS + IU 
LPS at DIV 14 was prevented by an in vivo ILA pre-treatment, in the IP ILA 
+ IU LPS group (p<0.05).

Conclusion: Maternally administered IL-1β antagonist, prior to intrauterine 
infl ammation, appears to prevent fetal neuronal injury. Further research is 
required to determine whether antagonism of IL-1β at the maternal, placental 
and/or fetal immune response blocks neuronal injury in the fetus. This line of 
research could provide a new therapeutic strategy for acute fetal brain injury 
in II-PTB and the long term consequences associated with that injury.

S-244
Maternal Nutrient Restriction (MNR) Effects on Insulin-Like Growth 
Factor (IGF) Family Members in the Late Gestation (G) Fetal Baboon 
Frontal Cortex (FC). Thomas J McDonald,1 Laura Cox,2 Peter W Nathanielsz,1 
Cun Li.1 1Center for Pregnancy and Newborn Research, Dept Ob/Gyn, 
University of Texas Health Science Center, San Antonio, TX, USA; 2Genetics, 
Southwest Foundation for Biomedical Research, San Antonio, TX, USA.
Introduction: IGF family members are major factors for neuronal development. 
A rat paper with 35% MNR, similar to the present study, found increased IGF-1, 
IGF-R1 and IGFBP-2 mRNA with pup brain wts not different, but body wt 53% 
decreased. We hypothesized fi nding similar results in the present study.
Methods: Baboons were fed as ad lib controls (CTR, n=7) or fed 70% 
CTR global diet (MNR, n=6) from 0.16 to 0.9 G (term ∼ 184 d) and fetuses 
recovered at c-section. IGF family member mRNA and protein expression were 
determined by QRT-PCR and immunohistochemistry with image analysis for 
% area immunostained. Statistical analyses: Student’s t-test with *p< 0.05 and 
CTR data (mean ± SEM) presented fi rst.
Results: IGF-I and -R1 (Fig. 1), -II (10.7 ± 2.38 vs. 4.5 ± 1.25*), -R2 (23.1± 
2.21 vs. 18.0 ± 4.33*) and BP-6 (6.1 ± 1.31 vs. 2.0 ± 0.20*) immunoreactivity 
was signifi cantly decreased with BP-3 (4.9 ± 1.02 vs. 16.8 ± 4.34*) increased 
in FC neurons. mRNA RQ for IGF-I (0.31 ± 0.23 vs. 0.65 ± 0.26*), IGF-R1 
(1.1 ± 0.11 vs. 1.6 0.16*) and IGF-R2 (1.6 ± 0.13 vs. 3.1 ± 0.57) were increased 
in FC. IGF-II and IGF-BP3 were too low to quantify. Fetal (808.8 ± 31.59 vs. 
668.5 ± 33.41 g*) and maternal body wts (16.6 ± 0.69 vs. 14.1 ± 0.77 kg*) 
were signifi cantly decreased with MNR while fetal brain wts (79.1 ± 2.7 vs. 
77.7 ± 2.5g) were not different.

Figure 1. IGF-I (A) and -R1 (B) protein in FC of fetal baboons from mothers 
fed ad lib (CTR, closed bars; n = 7;) or fed 70% CTR diet (MNR, open bars, 
n = 6) from 0.16 to 0.9 gestation determined by immunohistochemistry and 
quantifi ed by image analysis for % area immunostained. Data are mean ± 
SEM, *p< 0.05.
Conclusion: The fi nding of increased mRNA, but decreased peptide expression 
in most IGF family members with global MNR strongly suggests that the fetal 
growth strategy under said conditions is to increase mRNA to maximize amino 
acid utilization in the face of scarcity.

S-245
Does Fetal Pituitary Leptin (Ob) Regulate Pituitary Function? Changes 
in Ob and Leptin Receptor (Ob-R) in the Fetal Baboon Pituitary Gland at 
Term in the Presence of Moderate Maternal Nutrient Reduction (MNR). 
Cun Li, Jaehyek Choi, Lynn Y Xie, Thomas J McDonald, Mark J Nijland, 
Peter W Nathanielsz. Center for Pregnancy and Newborn Research, Dept 
OB/GYN, The University of Texas Health Science Center at San Antonio, San 
Antonio, TX, USA.
The adipose hormone Ob has central nervous system functions in addition 
to signaling to inhibit appetite. Immunoreactive Ob is present on bovine 
somatotrophs (60%), gonadotrophs (16%) lactotropes and thyrotropes (7%) 
and corticotrophs (2.4%) (Domestic Animal Endocr 35 8). Ob inhibits adult 
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pituitary TSH secretion in vitro (J Endocrin 174, 121) stimulates gonadotropes 
and inhibits ACTH secretion. Since MNR fetal baboon ACTH and cortisol 
are elevated (J Physiol 588 1349). we hypothesized MNR reduces pituitary 
Ob and/or Ob-R.
METHODS: Pregnant baboons ate ad lib controls (CTR; n=7) or 70% CTR 
global diet (MNR; n= 6) from 0.16 to term, fetuses recovered at CSsection 
with general anesthesia. Ob and Ob-R protein expression was determined by 
immunohistochemistry with antibodies for Ob (Sigma L3160) and Ob-R (Santa 
Cruz, sc-1832) and quantifi ed by image analysis (ImageJ, NIH) for density 
(arbitrary density units and fraction (area immunostained ÷ area of fi eld x 
100%). Analysis, Student’s t-test, α set at 0.05; data M ± SEM.
RESULTS:

Fig 1. Fetal baboon pituitary A) leptin and B) leptin receptor immunoreactive 
density (arbitrary units) CTR n=7, MNR n=6. Similar results were obtained for 
fraction stained. Data M ± SEM. *p < 0.05. leptin receptor immunorecativity 
in C) CTR fetus; D) MNR fetus.
CONCLUSIONS: Both Ob and Ob-R were widely distributed in the fetal 
pituitary supporting a regulatory role on several pituitary trophin cells. Contrary 
to the ususal reciprocal relationship, MNR decreased both Ob and Ob-R 
indicating differences between pituitary and peripheral regulation. Changes 
observed are compatible with increased ACTH drive as a mechanism in the 
increased fetal cortisol we have reported in MNR fetuses.

S-246
A Systematic Review and Meta-Analysis of the Effectiveness of Fetal 
Cystocopy as an Intervention for Congenital Bladder Neck Obstruction. 
Rachel K Morris,1 Rodrigo Ruano,2 Mark D Kilby.1 1School of Clinical and 
Experimental Medicine, University of Birmingham, Birmingham, United 
Kingdom; 2Department of Obstetrics, Sao Paulo University, Sao Paulo, 
Brazil.
Objective
To determine the effectiveness of fetal cystoscopy as an intervention for 
congenital bladder neck obstruction.
Methods
Systematic searches in Medline, EMBASE, Cochrane Library, MEDION, Web 
of Science reference lists, and contact with experts. All studies reporting on 
fetal cystoscopy in lower urinary tract obstruction with data for a 2x2 table 
were selected. No language restrictions. Independent selection of studies, data 
extraction, and quality assessment. Meta-analysis of Peto odds ratios.
Results
A total of 2071 citation were identifi ed and 66 papers selected for detailed 
evaluation. 4 papers were selected for inclusion in the review including a 
total of 63 patients. 37 patients underwent fetal cystoscopy, of which 25 had 
posterior urethral valves (PUV) and 7 urethral atresia. Eight fetuses were 
treated with laser ablation of valves and 4 had hydroablation. Compared to 
no treatment/vesicocentesis alone, fetal cystoscopy showed an odds ratio 
for improved perinatal survival of 6.49 (95% CI 1.24, 33.85). Compared to 
vesicoamniotic shunting cystoscopy the odds ratio for perinatal survival was 
0.65 (95% CI 0.12, 3.55).
Table 1: Summary of results for systematic review of effectiveness of fetal 
cystoscopy for congenital bladder neck obstruction
Peto odds ratio95% confi dence interval n=number of included 

studies  

 Perinatal survival Postnatal survival with 
normal renal function

Treatment 
comparison All patients Good 

prognosis
Poor 
prognosis All patients Good 

progopsis
Cystoscopy compared 
to VC only 6.49 (1.24-33.85) 6.31 (1.02-

39.01)

0.02 
(0.00-
1.69)

8.31 (1.20-
57.47)

8.31 
(1.20-
57.47)

 n=2 n=1 n=1 n=1 n=1
Cystoscopy compared 
to VAS 0.65 (0.12-3.55) 0.08 (0.00-

1.82) - 0.78 (0.05-
12.39) -

 n=2 n=1 - n=1 -
VC vesicocentesis; VAS vesicoamniotic shunting

There was no statistically signifi cant heterogeneity but for cystoscopy versus 
vesicoamniotic shunting all results crossed the line of no effect. No long-term 
paediatric follow-up studies exist for fetal cystoscopy.

Conclusion
There is little published evidence for the effectiveness of fetal cystoscopy as an 
intervention for lower urinary tract obstruction and the quality of this evidence 
is poor. It should be considered to be an experimental intervention.

S-247
Fetal Lower Urinary Tract Obstruction: An Epidemiological, Population 
Based Study of Outcome. Rachel K Morris,1 Ann Tonks,2 Gemma Malin,1 
Mark D Kilby.1 1School of Clinical and Experimental Medicine, University 
of Birmingham, Birmingham, United Kingdom; 2West Midlands Congenital 
Anomaly Register, West Midlands Perinatal Institute, Birmingham, United 
Kingdom.
Introduction
Reported incidences of congenital abnormalities of the genitourinary tract are a 
rate of 1 in 250 to 1 in 1000. Lower urinary tract obstruction (LUTO) account 
for the majority of cases; approximately 1 in 2000 pregnancies.
Objective
To determine the prevalence and outcome of LUTO using a large population-
based congenital anomaly register. To examine the prenatal diagnosis of LUTO 
and clinical outcomes.
Methods
A retrospective population based study. Cases of LUTO were selected for a 13 
year period (1995-2007) covering a birth population of 851,404. Cases were 
identifi ed using routinely collected data from a population-based multiple 
source Congenital Anomaly Register (WMCAR - West Midlands Congenital 
Anomaly Register) using ICD10 codes and keyword terms. Diagnoses were 
validated using additional datasets from Regional tertiary Fetal Medicine, 
Perinatal Pathology, and Paediatric services.
Results
The total prevalence for LUTO during the study period was 3.6 (3.2-4.0) 
per 10,000 births, and the live birth prevalence was 2.3 (2.0-2.6) per 10,000 
live births. Of the LUTO cases (n=305) 71.8% were isolated anomalies, the 
remainder were associated with other structural or chromosomal anomalies. 
The majority (86.9%) of cases were male fetuses of which 79.6% were isolated, 
for female fetuses 9.7% were isolated. Outcome data overallwere 86 TOPS 
(28.2%), 25 IUDs (8.2%) and 194 live births (63.6%). Perinatal mortality rate 
was 194 per 1,000 births and neonatal mortality rate was 139 per 1,000 live 
births. There were 123 cases that were amenable to antenatal intervention (male, 
isolated, diagnosed antenatally) and of these cases 40 (33%) had a TOP, 10(8%) 
had an IUD, 2 (2%) had vesico-centesis and 8 (6.5%) had vesioc-amniotic 
shunting. Further data will be presented on prognosis of ultrasound features 
at time of diagnosis and outcome according to disease pathology.
Conclusion
This is the largest population based study of LUTO and thus gives accurate 
data for prevalence of disease and prognostic features. The data confi rm that 
when the condition is isolated the most likely diagnosis is PUV and this is 
almost exclusively found in male fetuses. Females suffer a much more complex 
pathology with an associated poorer outcome. The data suggest an improved 
outcome for cases diagnosed postnatally.

S-248
Rapamycin Induced Cell Cycle Arrest and Inhibited Proliferation in Non 
Human Primate (NHP) Fetal Renal Proximal Tubular Cells. Michiyo 
Nakamura,1 Laura A Cox,2 Samy L Habib,3 Peter W Nathanielsz,1 Mark J 
Nijland.1 1Center for Pregnancy and Newborn Research, Dept. OB/GYN, UT 
Health Science Center, San Antonio, TX, USA; 2Genetics, Southwest Foundation 
for Biomedical Research, San Antonio, TX, USA; 3Medicine, UT Health Science 
Center, San Antonio, TX, USA.
Objective: Limitations in maternal nutrition increase risk for offspring renal 
disease, cardiovascular disease, hypertension and diabetes later in life. The 
mammalian target of rapamycin (mTOR) is as a nutrient sensing protein kinase 
regulating cell growth, proliferation and protein synthesis. We have developed 
a cell culture system to evaluate the role of mTOR in fetal renal proximal 
tubule cell (RPTC) proliferation by hypothesizing that mTOR inhibition using 
rapamycin would inhibit RPTC growth.
Methods: Pregnant baboons were fed either ad lib (C) or 70% of C (MNR) 
from 30 to 90 days gestation (dG; C: n=3 MNR: n=5; term 185 dG). Fetal 
kidneys were collected at 90 dG. Fetal RPTC were isolated, grown to 80% 
confl uence and frozen. Once all samples had been collected, frozen cells were 
regrown and incubated with or without rapamycin. The cell cycle was analyzed 
by fl ow cytometry. Protein expression of key downstream markers of mTOR 
were assessed by Western blot.
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Results: Fetal body and kidney weight were unaffected by MNR. Rapamycin 
increased G1 and decreased S phase from both C and MNR kidneys. PCNA 
expression, a marker of proliferation, was decreased by rapamycin in both 
groups. Downstream markers of mTOR signalling, 4EBP1, phosphorylated 
(p-)4EBP1 and p-S6 expressions were decreased by rapamycin (2 way 
ANOVA). Raptor, mTOR and p-mTOR expression did not change with 
rapamycin exposure.
Conclusion: We have previously shown that decreased mTOR signaling is 
central to the renal response to MNR in fetal NHP. Here we have shown that 
inhibition of mTOR signaling decreases RPTC proliferation by inducing cell 
cycle arrest in G1, thereby lending further support for a role of mTOR nutrient 
sensing in the NHP fetus exposed to MNR.

Figure 1. FACS analysis showing (A) G1 phase, (B) S phase, and western blot 
analysis showing PCNA expression. * P<0.05 ** P<0.01

S-249
Maternal Nutrient Restriction (MNR) Alters mRNA Expression of Major 
Serine/Threonine Protein Kinases in Non Human Primate (NHP) Fetal 
Kidney. Michiyo Nakamura,1 Laura A Cox,2 Peter W Nathanielsz,1 Mark J 
Nijland.1 1Center for Pregnancy and Newborn Research, Dept OB/GYN, The 
University of Texas Health Science Center, San Antonio, TX, USA; 2Genetics, 
Southwest Foundation for Biomedical Research, San Antonio, TX, USA.
Objective: Epidemiological and animal studies show that metabolic disorders 
such as obesity, diabetes and hypertension, and chronic kidney disease are 
associated with an unfavorable fetal environment. We previously identifi ed the 
mammalian target of rapamycin (mTOR) signaling pathway, which functions 
as a nutrient sensor, as central to the fetal NHP kidney response to MNR. To 
further investigate mTOR mechanisms in this model, we hypothesized that 
intra-cellular stress and energy homeostasis signaling would be activated by 
MNR.
Methods: Pregnant baboons were fed either ad lib (C: n=4) or 70% of C 
(MNR: n=5) from 30 to 90 days gestaton (dG; term = 185 dG). Fetal kidneys 
were collected at 90 dG. RNA was isolated and expression of mTOR signaling 
related genes analyzed using QRT-PCR.
Results: Fetal body and kidney weights were unaffected, while fetal adrenal 
responsiveness increased in MNR. Compared to C, MNR gene expression (Fig 
1) of serum/glucocorticoid regulated kinase 1 (SGK1) was increased to 183% 
(P < 0.05), of protein phosphatase 2A activator regulatory subunit 4 (PPP2R4) 
was decreased to 85% (P < 0.05), and of protein kinase, AMP-activated, alpha 
1 catalytic subunit (PRKAA1), was decreased to 70% (P < 0.05).

Conclusion: Gene expression of 3 serine/threonine protein kinases linked to 
mTOR signaling, SGK1, PPP2R4 and PRKAA1 is responsive to MNR in fetal 
NHP kidney. SGK1 (increased) is stimulated by glucorticoids and involved in 
cellular stress responses. PPP2R4 (decreased) negatively controls cell growth. 
PRKAA1 (decreased) encodes the alpha catalytic subunit of AMPK. Decreased 
catalytic activity of AMPK activates ATP-consuming biosynthetic pathways. 
Together these data suggest that MNR activates glucocorticoid-mediated 
intracellular stress sensing and compensatory mechanisms designed to protect 
cell growth. This compensation may paradoxically expose the developing 
kidney to increased energy stress.

S-250
Novel Technique for Injection of Fetal and Neonatal Murine Kidneys 
Using Ultrasound Biomicroscopy. Christine L Proudfi t,1 Michael K Chan,2 
Ross S Basch,2 Bruce K Young.1 1Department of Obstetrics and Gynecology, 
New York University, New York, NY, USA; 2Department of Pathology, New 
York University.
Ultrasound biomicroscopy has been used to study organ development of fetal 
mice in utero and for the performance of cardiac, brain, and intraperitoneal 
injections. There are no published reports of using this technique to inject the 
fetal or neonatal mouse kidney. Our goal was to deliver a stem cell population to 
the developing mouse kidney utilizing this technique. The VisualSonics Vevo® 
770 high-resolution in vivo micro-imaging system with a 40MHz transducer was 
used. To visualize fetal mouse kidneys the uterus was exteriorized and the fetus 
was imaged through the uterine wall. Neonatal mouse kidneys were visualized 
with a transabdominal approach. A glass micropipette with an internal diameter 
of 50 microns and a needle tip diameter of 10 microns was used to deliver 2 
microliters of a cell suspension containing approximately 3000 GFP-positive 
cells into wild-type fetuses and neonates under real-time sonographic guidance. 
A neonatal kidney injection is shown in Figure 1. Visualization of GFP-positive 
cells with confocal microscopy in a wild-type background stained with Hoechst 
verifi ed successful injections. Thus, ultrasound biomicroscopy is a new method 
for direct injection of stem cells into fetal and neonatal mouse kidneys. It is a 
new and unique model for studying kidney development and stem cells.

Ultrasound-guided in vivo injection of a neonatal murine kidney.
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Confocal microscopy of a neonatal murine kidney injected with GFP-positive 
cells. GFP donor cells are clearly seen in green. Nuclei of the neonatal recipient 
kidney cells appear blue from Hoechst staining.

S-251

Gender Related Effects of Prenatal Steroid Exposure on Renal 
Angiotensin-Converting Enzyme 2 in Fetal Programmed 
Hypertension. Ryan A Stone, Yixin Su, James C Rose. Obstetrics 
and Gynecology, Wake Forest University Health Sciences, Winston-
Salem, NC, USA.
Preterm labor is the leading cause of perinatal morbidity and mortality in the 
United States. Administration of antenatal betamethasone is accepted to improve 
survival of infants born prematurely by accelerating lung maturation and 
prevention of IVH and NEC. However there are concerns that infants exposed 
to antenatal steroids may develop systolic hypertension during adolescent life. 
Previous studies have demonstrated alterations in the angiotensin-converting 
enzyme (ACE) and ACE2 pathways, hypertension, and defects in sodium 
handling in male sheep antenatally exposed to betamethasone.
We have tested the hypothesis that there are gender related differences in 
alteration of angiotensin-converting enzyme and ACE2 pathways related to 
antenatal administration of steroids with subsequent renal insult or injury. Male 
and female sheep were administered betamethasone (2 doses of 0.17 mg/kg, 
24 hours apart) or vehicle at the 80th day of gestation and delivered at term. 
Sheep were instrumented at adulthood (1.8 years) and underwent unilateral 
nephrectomy followed by nephrectomy of the remaining kidney 3 months later. 
Renal cortex samples were collected for analysis of ACE and ACE2 mRNA 
expression by quantitative real-time RT-PCR.
Betamethasone-treated animals had no difference in ACE or ACE2 mRNA 
levels in the initial nephrectomy renal cortex regardless of gender. However 
there was a signifi cant sex related difference in ACE2 mRNA between sexes 
following nephrectomy. In renal cortex, ACE2 mRNA expression in the 
betamethasone exposed male sheep was reduced by 47.5% (p<0.005) while 
there was no difference in ACE mRNA levels. Female ACE and ACE2 levels 
were not altered following nephrectomy.
We conclude that antenatal steroid administration does not result in alterations 
of ACE or ACE2 mRNA expression in the renal cortex without additional 
renal insult regardless of gender. However, following subsequent renal injury, 
production of ACE2 mRNA in male animals is signifi cantly reduced which may 
contribute to the differences in sodium handling and hypertension previously 
described in male offspring exposed to antenatal steroids.

S-252
Statins Prevent Adverse Effects of Postnatal Glucocorticoid Therapy on 
Brain Growth in Rats. D Tijsseling,1 EJ Camm,2 HG Richter,2 AD Kane,2 Y 
Niu,2 CMC Cross,2 WB de Vries,1 JB Derks,1 DA Giussani.2 1Perinatology, 
University Medical Center Utrecht, Netherlands; 2Physiology, Development 
& Neuroscience, University of Cambridge, United Kingdom.
Postnatal glucocorticoid (GC) therapy has well established benefi cial effects 
on pulmonary function. However, they also induce a reduction in total 
cerebral tissue volume in extremely low birth weight infants (Parikh et al. 
Pediatrics 119:265, 2007) and increase neuromotor and cognitive disabilities 
(Barrington KJ. BMC Pediatr. 1:1, 2001). The mechanisms underlying these 
adverse side effects are not fully understood, but oxidative stress may play a 
role. Statins reduce oxidative stress, in addition to their cholesterol lowering 
effects (McGown et al. Br J Anaesth. 98:163, 2007). This study investigated 
whether combined postnatal GC and statin therapy would diminish unwanted 
side effects on brain development in rats.
Methods: On postnatal days 1-3 (P1-3), male Wistar pups received i.p. 
injections of either dexamethasone (0.5, 0.3, 0.1 µg/g), dexamethasone with 
pravastatin (10 mg/kg), saline, or saline with pravastatin. Statins were continued 
from P4-6. At weaning (P21) the brains were perfusion fi xed and collected for 
subsequent stereological analysis.
Results: Relative to controls, DEX signifi cantly reduced brain weight by 
7.3% at P21 (Fig 1). Concomitant pravastatin treatment restored brain weight 
towards control levels (Fig 1). Treatment with pravastatin alone had no effect 
on brain growth. DEX administration with or without pravastatin had no effect 
on myelination, neuronal density or neuronal volumes in the cortex.
Conclusion: Concomitant treatment of dexamethasone with statins protects 
against the decrease in brain weight following postnatal glucocorticoid therapy 
and may therefore be safer for the developing brain than glucocorticoids 
alone.

Supported by the BBSRC & Fonds Internationalisering, University Medical 
Center Utrecht

S-253
Probenecid Modifies Hypothalamus-Pituitary-Adrenal Axis Activity 
in Fetal Sheep. Charles E Wood, Eileen Chang, Maria B Rabaglino. Dept. 
Physiology and Funtional Genomics, University of Florida, Gainesville, FL, 
USA.
Introduction: Ingress and egress of steroids across the fetal blood-brain barrier 
are partially dependent on the activity of transporters. It is not known whether 
blockade of these transporters alters the activity of the fetal HPA axis.
Hypothesis: We hypothesize that probenecid, a clinically-useful drug that is 
used to block activity of organic anion transporters, will reduce fetal HPA 
axis activity.
Methods: Ten time-dated pregnant ewes, each carrying twin fetuses, were 
subjected to chronic catheterization of fetal and maternal vasculature and 
maternal trachea. In each pregnancy, one fetus received an intracerebroventricular 
(icv) infusion of probenecid (PB; 10 µg/day), and one fetus was untreated or 
received a vehicle infusion icv. Fetal blood samples were drawn and analyzed 
for plasma hormone concentration during a 30 min period of normoxia (n=5) 
or hypoxia (n=5; produced by infusion of N2 into the maternal trachea). One 
hour after start of the experiment, fetuses were sacrifi ced and tissues removed 
for analysis of gene expression.
Results: Fetal plasma concentrations of cortisol were increased in the PB-treated 
fetuses, both in normoxia and hypoxia (p<0.05 by ANOVA). There was no 
signifi cant effect on ACTH1-39, or on the relationship between plasma ACTH 
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and cortisol. Interestingly, hypoxia reduced mRNA abundance for hypothalamic 
CRH, but there was no statistically signifi cant effect of PB on hypothalamic 
CRH or AVP mRNA or pituitary POMC mRNA. PB signifi cantly (p<0.005 by 
ANOVA) the timecourse of the PaO2 changes during hypoxia.
Discussion: Blockade of fetal brain organic anion transporters with PB increased 
fetal plasma cortisol and altered the blood gas response to hypoxia, although 
it did not alter the endocrine response to hypoxia. The results suggest that 
transport of steroids or other molecules across the fetal blood-brain barrier 
is an integral component of the fetal stress response. The results also suggest 
that the therapeutic use of PB in pregnant women might alter the outcome of 
fetal stress.

S-254
The Relation between Adiposity and Metabolic Profi le: An In Vivo Imaging 
Study in a Mouse Model of Fetal Programming of Obesity. Egle Bytautiene,1 
Igor Patrikeev,2 Fernanda Vergara,2 Jingna Wei,2 Kathy Vincent,1 Massoud 
Motamedi,2 George Saade.1 1OB/GYN, UTMB, Galveston, TX, USA; 2Center 
for Biomedical Engineering, UTMB, Galveston, TX, USA.
Objective:
Offspring of obese mothers are at increased risk for obesity and metabolic 
abnormalities as adults. Altered adiposity may be the central pathogenic 
mechanism. Our goal was to evaluate the relation between metabolic profi le and 
measures of adiposity determined non-invasively in vivo using micro computed 
tomography (CT) and microendoscopic fl uorescence confocal imaging (MFC) 
in a mouse model of fetal programming of obesity.
Methods:
After 3 months on standard (SF) or high fat diet (HF), CD-1 female mice were 
mated, and their offspring were placed on SF diet after weaning. At 5 months 
of age HF (n=8) and SF (n=6) offspring were weighed and imaged using a 
micro-CT scanner and MFC imaging system using fl uorescent dye. After 
imaging, the mice were euthanized, blood was collected via cardiac puncture, 
and the abdominal fat pad was extracted. Weight of extracted visceral adipose 
tissue (VAT) and serum levels of triglycerides, total cholesterol and leptin were 
obtained. VAT area, as a percent of total body area at the L5 level (%VAT), was 
measured by CT and adipocyte diameter was measured by MFC. Student’s t-test 
and Pearson correlation were used for analysis (signifi cance: p<0.05).
Results:
Offspring born to HF mothers had signifi cantly higher extracted VAT weight 
(p=0.01) and %VAT as determined by CT (p=0.02), but not total body weight 
(TBW) (p=0.34). Statistically signifi cant correlation was found between 
extracted VAT weight and %VAT by CT (r=0.89, p<0.0001). There were no 
signifi cant differences between groups in adipocyte diameter as measured by 
MFC. Correlations between extracted VAT, %VAT, adipocyte diameter and 
serum analytes are shown in the Table (* p<0.05).
 Extracted VAT % VAT by CT Adipocyte diameter
Cholesterol r=0.10 r=0.12 r=0.55*
Triglycerides r=0.04 r=0.15 r=0.47
Leptin r=0.71* r=0.58* r=0.63*
Conclusion:
Measurement of extracted VAT and %VAT by CT provides a better evaluation 
of obesity as compared to TBW. In vivo quantifi cation of adipocyte size is 
superior to VAT measurements in ability to refl ect metabolic status. These 
novel imaging techniques can be used as functional tools for assessment of 
fetal programming of obesity.

S-255
Quantitative Methods for Detecting and Characterizing Endometrial 
Epithelial and Stromal Cells in Peritoneal Fluid Aspirates from Patients 
with Endometriosis. Nicole Doyle,1,2,3 Michael T Beste,1,2 Douglas A 
Lauffenburger,1,2 Keith B Isaacson,1,3 Linda G Griffith.1,2 1Center for 
Gynepathology Research, Massachusetts Institute of Technology, Boston, 
MA, USA; 2Department of Biological Engineering, Massachusetts Institute 
of Technology, Boston, MA, USA; 3Minimally Invasive Gynecologic Surgery 
Center, Newton-Wellesley Hospital, Newton, MA, USA.
Objective: To develop superior sampling methods to quantify the prevalence, 
viability, adhesion, and proliferation of endometrial epithelia and stroma in 
peritoneal fl uid (PF) aspirates from women with endometriosis across the 
menstrual cycle.
Methods: PF was obtained from 8 women (3 menstrual, 3 late-proliferative, 
2 non-cycling) undergoing laparoscopy for mild (n=4) and severe (n=4) 
endometriosis. Nucleated cells were divided equally to (i) quantify endometrial 
cell content by fl ow cytometric measurement of stromal- and epithelial-specifi c 
antigens CD10 and BerEP4, respectively, and (ii) assess survival, adhesion, 

and proliferation of BerEP4+ and CD10+ populations by colony forming 
assays. Patient-matched eutopic epithelia and stroma were isolated as positive 
controls for both methods. For colony assays, 5x105 nucleated cells per patient 
were cultured in glass chamber slides, observed for 14 days, and stained for 
immunofl uorescent imaging of CD10+ and BerEP4+ colonies. Number, size, 
cellular density, and surface antigen expression of CD10+ and BerEP4+ 
colonies was determined using high content imaging.
Results: Viable CD10+ and BerEP4+ cells were detected in 6/8 PF samples 
by cytometry (0.01-3% of nucleated cells). Fibroblastic CD10+ colonies 
were likewise observed in all cultures from cycling patients and were absent 
in non-cycling patients. Epithelial BerEP4+ colonies were not observed in 
any samples. The total number and size of CD10+ colonies was signifi cantly 
greater in aspirates collected during menstruation relative to late-proliferative 
samples.
Conclusion: Flow cytometry is effective for rapidly identifying endometrial 
cells within large PF cytological samples, but lacks functional insight into the 
lesion-forming potential of these populations. In contrast, coupling colony-
forming assays with high content image analysis provides a quantitative method 
for both detecting and evaluating functional properties of PF endometrial cells. 
This methodology offers an attractive platform for studies into environmental 
variables directly impacting endometriotic lesion formation.

S-256
Advances in Noninvasive Investigation of Cervical Microstructure. Lisa 
Reusch,1 Lindsey Carlson,1 Timothy J Hall,1 Helen Feltovich.1,2 1Medical 
Physics, University of Wisconsin-Madison, Madison, WI, USA; 2Intermountain 
Healthcare, Utah Valley Regional Medical Center, Provo, UT, USA.
Spontaneous preterm birth rates remain high. Long before shortening and 
dilation appear, microstructural changes in collagen cause reorganization 
and softening. Early detection of changes is paramount to comprehensively 
understanding cervical function. We are developing quantitative ultrasound 
(QUS) techniques to objectively assess collagen alignment and tissue softness, 
and corroborating the fi ndings with nonlinear optical microscopy. At SGI 2010, 
we presented microscopy data showing different layers in the cervix that we 
hypothesize may contribute differently to its function. The current work builds 
upon that foundation.
Human hysterectomy specimens were scanned with an intracervical transducer 
(Siemens). Backscattered data were collected for steering angles between ±40º 
and power spectra were computed for each angle. Tissue stiffness estimates were 
made at steering angles of 0º, ±20º, and ±40º. Data from an isotropic phantom 
with spherical scatterers was used for system calibration. The imaged tissue 
was then sectioned for second harmonic generation imaging (SHG). Curvelet 
transform analysis (CTA) was used to quantify collagen alignment.
The backscattered power (BSP) from spherical scatterers (in the phantom) is 
largest for 0º steering angle, and the BSP decreases, symmetrically about 0º, 
with increasing steering angle. This is a system dependent loss to which we 
compare our cervix measurements. In the cervix we measure a backscattered 
power loss and compare that to the measurements from the phantom. Increased 
backscatter power loss, compared to the spherical scatterers, suggests the 
presence of an aligned (anisotropic) scattering structure. In the cervix, at 
depths beyond about 6mm from the cervical canal, there is considerable loss 
in BSP (20dB at 40º) that is symmetric about 0º. At shallower depths the BSP 
is asymmetric suggesting a change in microstructural alignment. These results 
are consistent with SHG images, assessed with curvelet analysis, which show a 
sharp change in the orientation of collagen occurring at about 6mm depth.
We show QUS and ARFI results that are consistent with CTA of SHG images 
of the cervix. Ongoing studies aim to quantify collagen alignment as it changes 
throughout pregnancy. We hope early detection of microstructural changes may 
open pathways to novel interventions for preterm delivery.
Ackowledgements: NIH R21HD061896.

S-258
High-Resolution Digital Imaging of Uteroplacental Blood Flow in Mice 
Pregnancy. Eliyahu Khankin,1 S Ananth Karumanchi,1,2 Sarosh Rana.2 
1Medicine/Nephrology, Beth Israel Deaconess Medical Center, Harvard 
Medical School, Boston, MA, USA; 2Obstetrics and Gynecology, Beth Israel 
Deaconess Medical Center, Harvard Medical School, Boston, MA, USA.
[Bold]Objective[/Bold]: Small animals have been used in pregnancy research 
for a number of years. However only recently the use of high-resolution 
ultrasonography has been applied to the study of pregnancy in mice. The 
objective of this study is to define the ultrasonographic parameters of 
uteroplacental circulation of mice pregnancy using a high frequency ultrasound 
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machine that uses linear array technology and color Doppler mode.
[Bold]Methods[/Bold]: Pregnant CD-1 mice were used for all experiments. 
The uteroplacental circulation in 6 mice was evaluated using Vevo 2100 
(Visualsonics) on E7, E13 and E18. Color Doppler mode was used for 
localization of blood vessels. Pulse wave was used for quantifi cation of blood 
fl ow in uterine and umbilical arteries. Fetal heart rate (FHR), Umbilical 
Artery Peak Systolic Velocity (UA-PSV), Uterine Artery Systolic/Diastolic 
ratio (Ut.A-S/D), Pulsatility Index (Ut.A-PI) and Resistive Index (Ut.A. RI) 
were calculated. 3D mode imaging was used for quantifi cation of placental 
volume.
[Bold]Results[/Bold]: In normal mice pregnancy, gestational sac is clearly 
visible on E7. Between E13 and E18 the fetal size and FHR increases, 141+/-
25.1 BPM vs. 187+/-20.7 BPM ( p=0.005) and UA-PSV increases 56.8+/-15.8 
mm/sec vs. 92.4+/-32 mm/sec (p <0.001). Minimal diastolic blood fl ow was 
seen in the umbilical artery on E13, which increased slightly on E18. Also 
between E7 and E13, Ut.A-S/D ratio decreases from 3.03 +/-0.61 to 2.15 +/- 
0.66 (p=0.03), Ut.A-PI decreases from 1.16+/- 0.23 to 0.74 +/- 0.26 (p=0.01) 
and Ut.A-RI decreases from 0.66+/-0.07 to 0.51 +/- 0.1 (p=0.02). The placental 
volume increases between E13 and E18, 92.3+/- 25.4 mm3 vs. 180 +/-45.4 
mm3 (p<0.001).
[Bold]Conclusion[/Bold]: With the advent of newer high frequency, high-
resolution ultrasonography, accurate evaluation of uteroplacental circulation 
of normal mice pregnancy is feasible and accurate. Future studies are ongoing 
to elucidate changes in uteroplacental circulation in mouse models of placental 
diseases such as preeclampsia and intrauterine growth restriction.

S-259
Tissue Engineering Evidence for Contraction Coordination by Cajal-
Like Cells in Human Myometrium. Roger C Young, Gabriela Goloman. 
Obstetrics, Gynecology and Reproductive Sciences, University of Vermont, 
Burlington, VT, USA.
Objective: Coordinated myometrial contractions are defined by slowly 
increasing force production, peak force generation at the contraction midpoint, 
and a slowly decreasing force production. Coordination also implies the regular 
frequency and consistent peak forces that are routinely seen both on labor 
and delivery and in the in vitro muscle bath experiment. Poorly coordinated 
contractions exhibit irregular frequency and variability of peak forces and 
force profi le. We have previously reported contractions of tissue engineered 
myometrium made from rat and human myometrial cells and rat and human 
scaffolds. Rat scaffolds are more orderly, with parallel pathways arranged in 
regular circular and longitudinal layers. Human scaffolds support irregular and 
tapered myocyte bundles that are irregularly oriented. Cajal-like interstitial 
cells are observed in myometrium, but their function is unknown. Here we 
monolayer culture human myocytes to reduce Cajal-like cell content, then 
3-D culture the myocytes on decellularized rat and human scaffolds to test for 
differences in coordination based on scaffold type.
Methods: Human myometrial cells: Human myometrium was obtained 
from term pregnant women at Cesarean delivery. Tissue was digested with 
collagenase and freed myocytes were monolayer cultured through 2 to 4 
passages to obtain myocytes without interstitial cells. Rat and human scaffolds: 
Myometrium was obtained from 20 d pregnant rats and the circular layer was 
dissected free and discarded. Decellularization of the longitudinal layer of the 
rat, and tissue strips from pregnant women, were accomplished by mixing 
for 1 day in 75% ethanol/water, then 3 hours in trypsin-EDTA. 3-D culture of 
cells onto scaffold: Myocytes were freed from fl asks, plated onto the scaffolds, 
and then cultured for 16 to 25 days. Isometric contractility experiments were 
performed on the engineered tissue using standard methods.
Results: Tissues engineered from human cells cultured onto rat scaffolds 
expressed coordinated contractions. Tissues engineered from human cells 
cultured onto human scaffolds expressed poorly coordinated contractions.
Conclusions: Since we did not observed coordinated contractions from tissue 
engineered using human scaffolds and human myocytes, our results suggest 
that a cell type other than myocytes is required to coordinate human myometrial 
contractions. We suggest this is the function of Cajal-like cells.

S-260
Proteomic Pattern of Follicular Fluid Accurately Predicts IVF Outcome 
in Women over 35 Years of Age. Mohamed S Abdelraheem,1,2 Ibrahim M 
Hassanin,2 Abdou S Ait-Allah,2 Sabri M Mohamed,2 Ayman Al-hendy.1 1CWHR, 
Dept of Obstetrics and Gynecology, Meharry Medical College, Nashville, TN, 
USA; 2Dept of Obstetrics and Gynecology, Sohag Faculty of Medicine, Sohag 
University, Sohag, Egypt.
OBJECTIVE: To address the possible predictors of IVF success in women 
older than 35 years old by using proteomic biometrics.
DESIGN: Experimental study of human follicular fl uid specimens.
SETTING: Center for Women Health Research at Meharry Medical College, 
Vanderbilt Research Laboratory and private IVF program in Nashville, 
Tennessee.
PATIENT(S): Women 35 years old or more with mature oocytes retrieved and 
no pregnancy, were matched to women same age and oocyte maturation with 
proven clinical pregnancy (8 samples). IVF ovulation induction and down-
regulation protocols were also matched.
INTERVENTION(S): Follicular fl uid was analyzed using 2 D LC-MS/MS 
MudPIT (Multidimensional Protein Identifi cation Technology), and then the 
peptide mass spectrometry identifi cations were fi ltered and organized using 
IDPicker.
MAIN OUTCOME MEASURE(S): Protein markers associated with IVF 
successful outcome (Pregnancy).
RESULT(S): 2 D Liquid Chromatography MudPIT (Multidimensional Protein 
Identifi cation), tandem mass spectrometry and searching of sequence databases 
revealed 1042 protein in both groups of samples with a very consistent pattern 
to the protein ID numbers, we recognize 10 potential protein candidates which 
may play a role in the prediction of IVF success. Immunoglobulin heavy chain 
(8.4 folds), Sushi-repeat-containing protein, X-linked 2 (7 folds), human 
immunoglobulin gamma chain (5 folds), MAD2L1 binding protein (5 folds), 
Putative matrix cell adhesion molecule-3 (5 folds), CD14 antigen (4.5 folds); 
were found to have increased expression in the proven clinical pregnancy 
group. On the other hand, growth arrest specifi c protein (- 1.4 fold), alpha-1 
antitrypsin (- 1.5 fold), C-type lectin domain family 3 (- 2.1 fold) were decreased 
in the successful outcome (pregnancy) group. All differences are statistically 
signifi cant with a signifi cant level set at 0.01. Further characterizations of these 
potential biomarkers are currently underway.
CONCLUSION(S): Potential biomarkers for IVF success (pregnancy) in 
women over 35 years of age could be identifi ed using proteomic evaluation 
of follicular fl uid. These biomarkers might provide better management of IVF 
cycles in advanced age women as well as increase our understanding of the 
ovarian pathophysiology during IVF cycles.

S-261
Development of the Baboon Fetal Epididymis after Estrogen Suppression In 
Utero during the Second Half of Gestation. Jeffery S Babischkin,1 Graham W 
Aberdeen,1 Istvan Merchenthaler,2 Malcolm V Lane,2 Gerald J Pepe,3 Eugene D 
Albrecht.1 1Departments of Obstetrics, Gynecology and Reproductive Sciences 
and Physiology, University of Maryland School of Medicine, Baltimore, MD; 
2Department of Epidemiology and Preventive Medicine, University of Maryland 
School of Medicine, Baltimore, MD; 3Department of Physiological Sciences, 
Eastern Virginia Medical School, Norfolk, VA.
The present study was conducted to determine the role of estrogen on 
development of the primate fetal epididymis. Morphology of and expression 
of the matrix metalloproteinase-7 (MMP7) and ezrin-radixin-moesin (ERM) 
proteins important for tissue organization and microvillus assembly were 
assessed in the fetal epididymis of baboons in which estrogen production/levels 
were suppressed throughout the second half of gestation by administration of the 
aromatase letrozole. Structure of the ductal epithelium and associated basement 
membrane was disrupted and microvilli formation impaired in the caput, corpus 
and cauda regions of the epididymis of fetal baboons in which estrogen levels 
were suppressed by letrozole. Moreover, MMP7 protein immunoexpression was 
markedly upregulated in and localization of phosphorylated-ERM redistributed 
from the apical membrane border to the basolateral region of the epithelium of 
the fetal epididymis in letrozole-treated baboons. We propose that estrogen has 
an important role in regulating the developmental expression and localization of 
the MMP7 and ERM proteins within, and consequently microvillus formation 
on and organization of, the epithelium of the fetal epididymis in the primate. 
Supported by the Eunice Shriver National Institute of Child Health and Infant 
Development, NIH through Cooperative Agreement U54 HD36207 to the 
University of Maryland as part of the Specialized Cooperative Centers Program 
in Reproduction and Infertility Research.



 Poster Session: Reproductive Biology (Saturday, 3/19/2011, 9:30:00 AM - 11:30:00 AM)

Scientifi c Abstracts Reproductive Sciences Vol. 18, No. 4 (Supplement), March  2011 371A

S-262
Subchorionic Haematoma and Endocannabinoid Levels: Can They Predict 
Miscarriage. Katerina N Bambang, Patricia M Lam, Anthony H Taylor, Justin 
C Konje. Cancer Studies and Molecular Medicine, University of Leicester, 
Leicester, United Kingdom.
Introduction: The endocannabinoid, Arachidonoylethanolamine (AEA) and 
Oleylethanolamine (OEA) are thought to be key ligands in modulating early 
pregnancy. We have previously shown that elevated AEA levels are associated 
with miscarriage. The presence of subchorionic haematoma has been associated 
with an increased risk of miscarriage. Specifi cally, there has been work to show 
that the size of haematoma is linked with miscarriage risk. Therefore our aim 
was to determine whether the presence of subchorionic haematoma on early 
pregnancy ultrasound was related to an elevated plasma AEA or OEA level.
Methods: Plasma levels of AEA and OEA were measured in 37 healthy 
pregnant women between 6-12 weeks gestation presenting to the EPAU with 
threatened miscarriage and a subchorionic haematoma using UPLC-MS/MS. 
These were related to pregnancy outcome defi ned as spontaneous miscarriage 
or a pregnancy progressing beyond 24 weeks. The size of the haematoma was 
measured by ultrasound.
Results: Of the 37 women fi tting our criteria, 6 went on to have a miscarriage. 
Using an AEA level of 0.59 nM as a cutoff, a single plasma AEA measurement 
provided a sensitivity of 67% and a specifi city of 55%. This was similar 
when using OEA levels. When OEA level was combined with the size of 
subchorionic haematoma on ultrasound, this increased to a sensitivity of 100% 
and a specifi city of 64% with an AUC of 0.7955.
Comparison of features of individual plasma measurements and combined with USS 
fi ndings in predicting miscarriage
 Cutoff Value Sensitivity Specifi city AUC
AEA 0.59 nM 67% 55% 0.618
OEA 3.95 nM 67% 58% 0.5269
Haematoma/AEA 10.5mm    
 0.59 nM 100% 59% 0.59
Haematoma/OEA 10.5mm    
 4.01 nM 100% 64% 0.7955∗
USS: ultrasound, AUC: area under the receiver operator characteristic curve

Conclusion: In this small study, we are able to demonstrate that there is a 
relationship between OEA level, size of haematoma and pregnancy outcome. 
This is not the case with AEA level, alone or combined with ultrasound 
fi ndings. The study is limited by the small number of participants but we are 
replicating this in a larger and more diverse population. Plasma OEA levels 
and the presence of haematoma of a certain size on ultrasound has the potential 
of improving prediction of pregnancy outcome in women presenting with 
threatened miscarriage.

S-263
Detecting Effects of Cisplatin on Ovarian Tissue by Optical Spectroscopy. 
Ercan Bastu,1 Le Qui,1,2 Edward Vitkin,1,2 Lianyu Guo,1,2 Irving Itzkan,1,2 Lev 
T Perelman,1,2 John Yeh.1 1Obstetrics Gynecology & Reproductive Biology, 
Beth Israel Deaconess Medical Center, Harvard Medical School; 2Biomedical 
Imaging and Spectroscopy Laboratory, Beth Israel Deaconess Medical Center, 
Harvard Medical School, Boston, MA.
Objective: Cisplatin is a chemotherapeutic agent with a wide range of cancer 
targets and associated with ovarian damage. For our knowledge this is the fi rst 
attempt to measure morphological change to the rat ovary after administering 
cisplatin by optical spectroscopy which is a new novel for the study of ovarian 
tissue.
Introduction: Cisplatin therapy results morphological changes in ovarian tissue; 
these changes can affect both light scattering (LS) and diffuse refl ectance (DR) 
spectra of tissue. Signatures could be similar to the detected by (LS) and (DR) 
spectroscopy during cancer progression, apoptosis or regression. Also it might 
be possible to use it for remote spectroscopic monitoring of cisplatin uptake 
during chemotherapy.
Methods: The rats were divided into two study groups:saline control (16 rats) 
and cisplatin 6.0 mg/kg (12 rats). Each rat received an intraperitoneal (i.p.) 
injection of saline or cisplatin on a Monday. The next Monday, the animals 
received a second i.p. injection of saline or cisplatin. 4 days later the animals 
were sacrifi ced. One ovary of each rat was observed by light scattering 
spectroscopy (LSS) and diffuses refl ectance spectroscopy (DRS).
Results: The diffuse refl ectance spectra, along with the transmission spectra 
can show both the changes in the ovarian tissue morphology and presence of 
cisplatin. The average spectra of cisplatin-treated and control ovarian tissues 
are different. The slope of the reduced scattering coeffi cient of the cisplatin-
treated tissue is different from the control tissue, which means that we observe 
changes in tissue morphology. Changes in the absorption coeffi cient of the 

cisplatin-treated tissue were identifi ed, which appears to be consistent with 
the shape of the cisplatin absorption coeffi cient.
Conclusions:Using LSS and DRS, we have the ability to identify the changes 
in the ovarian morphology and presence of cisplatin. In future studies a broader 
range of cisplatin dosages should be examined to better defi ne its effects on 
ovarian tissue so that we can translate these differences to understand the 
biology and physiology of ovarian follicle exposed to chemotherapeutic and 
other agents.

S-266
Direct Effects of Macrophage Colony-Stimulating Factor on Endometrial 
Epithelial Cells in Early Endometriosis Lesion Formation. Sabitha Aligeti, 
Nameer B Kirma, Peter A Binkley, Robert S Schenken, Rajeshwar R Tekmal. 
Obstetrics and Gynecology, University of Texas Health Science Center at San 
Antonio, San Antonio, TX, USA.
Endometriosis is an infl ammatory disease affecting about 20% of women of 
reproductive age. Endometriosis is associated with pelvic pain and infertility. 
Previous evidence has implicated the macrophage colony-stimulating factor 
(CSF-1) pathway in the pathogenesis of endometriosis. However, little evidence 
is available on whether CSF-1 expressed by endometrial cells has direct effects 
on the processes involved in endometriosis lesion formation. In this study we 
have examined the effects of CSF-1 on these pathological processes, including 
attachment of endometrial cells to the peritoneal mesothelial cell (PMC) layer, 
trans-mesothelial cell invasion, and lesion growth due to endometrial cellular 
proliferation. We used shRNA lentivirus particles specifi c for CSF-1 to establish 
stable CSF-1 knockdown clones of the established endometrial epithelial cell 
line EM42. Knockdown of CSF-1 was confi rmed by ELISA showing about an 
80% reduction in secreted CSF-1. A reduction in the CSF-1 receptor expression 
was observed in these clones. Our data showed that compared to control cells, 
EM42 CSF-1 knockdown clones (EM42KDC) exhibited decreased cellular 
proliferation, which was rescued by the addition of exogenous CSF-1 (5 ng/
ml). Attachment to PMC was also reduced in the EM42KDC clone compared 
to control cells, suggesting that CSF-1 is required for adhesion of endometrial 
tissue to the peritoneum. We examined the effects of CSF-1 knockdown on 
trans-mesothelial invasion by using a three-dimensional in vitro model of the 
peritoneum. EM42KDC showed decreased invasiveness compared to control 
cells. The results of this study suggest that CSF-1 produced by endometrial 
epithelial cells plays a direct role in the processes involved in endometriosis 
lesion establishment.

S-267
The Effect of In Vitro Follicle Culture on the Developmental Competence 
of the Mouse Oocyte. Monica A Mainigi,1 Teri Ord,1 Christos Coutifaris,1 
Bartolomei Marisa,2 Schultz Richard.3 1Reproductive Endocrinology and 
Infertility, University of Pennsylvania, Philadelphia, PA, USA; 2Department 
of Cell and Developmental Biology, University of Pennsylvania, Philadelphia, 
PA, USA; 3Department of Biology, University of Pennsylvania, Philadelphia, 
PA, USA.
Follicle culture systems that support acquisition of developmental competence 
of the enclosed oocyte would provide a valuable option for fertility preservation 
prior to gonadotoxic chemotherapy treatment. In a mouse model, a three-
dimensional culture system using an alginate matrix can maintain follicle 
architecture and produce developmentally competent oocytes. However, the 
effi ciency of the system is low. Oocyte maturation is a critical time during which 
the cell prepares for events necessary for fertilization and embryo development. 
In this study we examine the effect of the three-dimensional alginate follicle 
culture system on gene expression during oocyte development and early events 
of oocyte activation. Secondary follicles were obtained from ovaries of postnatal 
day 12 mice and encapsulated in an alginate matrix. Follicles were cultured in 
vitro in media supplemented with FSH (10mIU/mL) for 12 days. Following 
the culture period, GV oocytes were manually removed from follicles or MII 
oocytes were obtained after a 16-hour exposure to hCG. Control oocytes were 
obtained from littermates primed with PMSG or superovulated with PMSG 
and hCG. Analysis of gene expression by microarrays found that the transcript 
profi le of the in vitro follicle cultured oocytes was >99.9% similar to oocytes 
that developed in vivo, with only 51 transcripts showing a >2 fold difference 
in expression. However, oocytes from in vitro cultured follicles underwent 
germinal vesicle breakdown slower than their in vivo grown counterparts. 
Eggs from in vitro cultured follicles were more likely to have abnormal 
spindle assembly and misaligned chromosomes. In vitro grown oocytes also 
had an abnormal distribution of cortical granules at both the GV and the MII 
stage. Therefore, it appears that in vitro culture disrupts critical processes 
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necessary for fertilization and development which, in turn, may account for 
the low effi ciency of the system. Whether defi ciencies in post-translational 
modifi cations or epigenetic changes serve as the molecular basis for the low 
incidence of acquisition of developmental competence in this model remain 
to be elucidated.

S-268
Investigation of 12 Housekeeping Gene Expression in Human Reproductive 
Tissues; Establishment of the Optimal Reference Gene Strategies for 
Quantitative Real-Time PCR. Timothy H Marczylo,1 Emma L Marczylo,2 
Kate M Dudek,2 Justin C Konje.1 1Endocannabinoid Research Group, 
Reproductive Sciences Section, University of Leicester, Leicester, Leicestershire, 
United Kingdom; 2Systems Toxicology, MRC Toxicology Unit, Leicester, 
Leicestershire, United Kingdom.
Background: Quantitative Real-Time polymerase chain reaction (qRT-PCR) 
is the gold-standard for the determination of steady-state mRNA levels in 
biological materials. However, protocol variability can lead to inconsistency. 
The identifi cation of suitable house-keeping genes is critical for normalization 
of data to provide, accurate and reproducible quantifi cation. The use of 
multiple housekeeping genes is preferred practice compared to employing 
a single, randomly chosen housekeeping gene or using rRNA to normalize 
qRT-PCR data.
Objectives: To identify the most consistent housekeeping genes for qRT-PCR 
analysis and to demonstrate their use by quantifi cation of oxytocin receptor 
(oxyR) and estrogen receptor (erbb) message levels in human reproductive 
tissues.
Methods: Women attending the Leicester Royal Infi rmary for hysterectomy 
and salpingo-oophorectomy gave informed consent for biopsies to be taken 
from removed ovaries (n=10, 40-70 years), fallopian tubes (n=10, 40-77 years), 
myometrium (n=10, 41-77 years), endometrium (n=10, 33-72 years) and cervix 
(45-72 years) tissues. Biopsies were fl ash frozen and stored at -80°C. RNA 
was extracted and reverse transcribed prior to qRT-PCR analysis using oligo-
dT primers with Superscript III. Twelve genes were quantifi ed (gapdh, bact, 
ywha2, b2m, atp5b, sdha, 18s, ubc, sf3A1, eif4a2, top1 and cyc1) in all tissues. 
Analysis was performed on an ABI Prism 7000 real time PCR system, using 
SYBR green master mix. Data were converted to delta CT values and analyzed 
using geNorm software to identify the top 3 reference genes/tissue.
Results: The best three reference genes were top1, cyc1, bact (ovary); ywha2, 
cyc1, top1 (fallopian tube); bact, sf3A1, gapdh (endometrium); bact, ywha2, 
gapdh (myometrium); bact, top1, ywha2 (cervix). As proof-of-principal, 
message levels of oxyR and erbb were investigated in the same tissues and 
normalized (delta delta CT) using the optimized reference genes.
Conclusions: The three most stable housekeeping genes were identifi ed for 
5 female reproductive tissues. No single gene was optimal for all tissues. 
For accurate normalisation of qRT-PCR in female reproductive tissues it is 
recommended that three housekeeping genes are employed.

S-269
Plasma Levels of Endocannabinoids in Early Pregnancy; Correlation with 
Progesterone and Ultra Sound Measurements. Sara-Jane Mason-Birks, 
Patricia MW Lam, Justin C Konje, Timothy H Marczylo. Endocannabinoid 
Research Group, Reproductive Sciences Section, Department of Cancer Studies 
and Molecular Medicine, University of Leicester, Leicester Royal Infi rmary, 
Leicester, United Kingdom.
Background
Endocannabinoids, unsaturated fatty acid derivatives, are widely distributed in 
the human body and elicit many physiological effects through the cannabinoid 
receptors CB1 and CB2. The most studied endocannabinoid (anandamide, 
N-acylethanolamide, AEA) plays an important role in reproduction with tight 
regulation of AEA levels critical for successful implantation and maintenance 
of early pregnancy in animal models. At 8 weeks gestation women with low 
plasma AEA levels proceed to have a successful pregnancy and elevated plasma 
AEA is associated with miscarriage. It has been proposed that AEA levels are 
regulated by changes in expression and activity of fatty acid amide hydrolase 
(FAAH) the enzyme responsible for its degradation and that FAAH in turn is 
regulated by progesterone.
Objectives
The aim of this study is to determine whether maternal plasma levels of AEA 
in early pregnancy correlate with plasma progesterone levels, measures of 
healthy pregnancy and gestational age (size of gestational sac, Crown-rump 
length, yolk sac, uterine wall thickness, fetal heart rate) and a successful healthy 
pregnancy and delivery.

Methods
Pregnant women (n=100, gestational age 33-84d) attending the recurrent 
miscarriage clinic at the Leicester Royal Infi rmary underwent ultrasound scan 
(USS). Measurements were taken of the gestational sac, yolk sac, uterine wall, 
CRL and fetal heart rate. Following USS blood was taken, following consent, 
to measure pregnancy hormones. Additional blood sample was centrifuged and 
plasma AEA, OEA and PEA levels analysed using UHPLC-ESI-MS/MS.
Results
There was a signifi cant negative correlation between progesterone and OEA 
(P=0.0071) and hCG and both OEA (P=0.0017) and AEA (P=0.0027). Both 
AEA (P=0.0196) and OEA (P=0.0013) levels inversely correlated with 
gestational age. Plasma AEA levels also correlated with crown-rump length 
(P=0.046) and size of gestational sac (P=0.0044).
Conclusion
Endocannabinoid levels are negatively infl uenced by progesterone and hCG 
during early pregnancy. Plasma AEA levels are also related to the size of 
the fetus and gestational sac suggesting a role of the developing products 
of conception in regulation of this important mediator of implantation and 
pregnancy maintenance.

S-270
Body Mass Index Associated Differences in Response to Ovulation 
Induction with Letrozole. Katherine K McKnight, James L Nodler, John 
J Cooper, Jr, Victoria R Chapman, Suzanne P Cliver, G Wright Bates, 
Jr. Obstetrics and Gynecology, University of Alabama at Birmingham, 
Birmingham, AL, USA.
BACKGROUND
Letrozole, an aromatase inhibitor, has been suggested as an ovulation induction 
agent. Obesity is a growing public health concern in the United States and 
negatively impacts fertility as well as response to fertility treatment. Body 
mass index (BMI) also appears to negatively impact response to clomiphene 
citrate, but it is unclear if the same is true for letrozole.
MATERIALS AND METHODS
The medical records of women who underwent letrozole ovulation induction 
and intrauterine insemination (IUI) during 2008 and 2009 were reviewed. 
Exclusion criteria included age ≤18 and >45 years, tubal factor infertility and 
follicle-stimulating hormone (FSH) > 15 mIU/ml. Women received letrozole 
5 mg on cycle days 3 through 7. Ultrasound monitoring for follicular maturity 
(>15 mm) and human chorionic gonadotropin (hCG) injection or luteinizing 
hormone (LH) surge assay were performed prior to IUI. Women were divided 
into BMI <30 kg/m2 and ≥ 30 kg/ m2 for analysis. Pregnancy rate was the 
primary study outcome. Secondary outcomes included number of mature 
follicles, presence of LH surge and pregnancy complications. Demographic 
and clinical variables were evaluated using student’s t-tests for continuous 
variables and chi-square for categorical variables. Association between 
pregnancy and BMI as a continuous variable was assessed using logistic 
regression analysis.
RESULTS
Ninety patients, with BMI of 28.6 ± 7.05 and a variety of infertility diagnoses, 
underwent 180 letrozole-IUI cycles. There were no differences in age, semen 
analysis parameters and parity between the two groups. Pregnancy rates for 
the BMI < 30 and BMI ≥ 30 groups were 10.4% and 18.2% respectively, 
(p=0.14). Utilizing BMI as a continuous variable showed a pregnancy odds 
ratio of 1.093 (CI 1.008-1.184) for each unit increase in BMI. Incidence of 
miscarriage, multiple births, number of mature follicles and LH surge were 
similar between groups.
DISCUSSION
Our study showed greater likelihood of pregnancy following letrozole–IUI 
in higher-BMI women. It is conceivable that this group experiences more 
anovulation due to increased circulating estrogen, which can be decreased by 
an AI. Letrozole ovulation induction may be more effective in higher-BMI 
women.

S-271
Quantitative Trait Loci Controlling Uterine Horn Length in Mus musculus. 
Rebecca A Uhlmann,1 Morgan L Taylor,1 Giancarlo Mari,1 Lu Lu,2 Robert 
Williams.2 1Obstetrics and Gynecology, University of Tennessee Health 
Science Center, Memphis, TN, USA; 2Anatomy and Neurobiology, University 
of Tennessee Health Science Center, Memphis, TN, USA.
OBJECTIVE: Processes underlying murine and human uterine development 
remain to be elucidated. The aim of this study was to conduct a basic 
examination of the mouse uterine horn length in two parental strains (DBA/2J 
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and C57BL/6) and 65 recombinant inbred strains (BXD) in order to establish 
a normative murine model.
METHOD: We dissected mice perfused and fi xed in 4% paraformaldehyde. A 
total of 722 specimens across the 67 strains were available for analysis with 
an average of 11 mice per strain (range: 1-36). Uterine horns were measured 
separately using a pair of calipers and then an average uterine horn length was 
calculated. Data were analyzed using ANOVA and a general linear model. A 
p-value <0.05 was considered statistically signifi cant. The heritable variation in 
uterine horn length was mapped using interval mapping methods implemented 
in GeneNetwork (www.genenetwork.org).
RESULTS: Lengths ranged from 0.66 cm (BXD66: SEM +/- 0.10) to 2.76 cm 
(BXD75: SEM +/- 0.10). We found a signifi cant relationship between average 
uterine horn length and strain (F=3.73, p<0.0001). Figure 1 shows the results of 
the interval mapping with a signifi cant likelihood ratio statistic (LRS) value of 
21.1 for chromosome (Chr) 17 controlling for body weight at death, number of 
litters, days in fi xative, cervicovaginal dissection, and quality of fi xation. The D 
allele increases the value found and our mapping was sensitive to the residual 
analysis. We located at least one potential candidate gene on Chr 17.

CONCLUSION: Strains signifi cantly differed in the length of their uterine 
horns. Our results suggest that mouse chromosome 17 contain at least one 
signifi cant QTL that infl uences this phenotype and which contains a set of 
potential candidate genes for further analysis. Finding proteins that control horn 
length may help to explain the genetic differences between mice and humans 
that account for their respective uterine morphologies, as well as provide clues 
to the causes of human uterine anomalies.

S-272
Estrogen Receptor α and β Cooperate with G-Protein Coupled Estrogen 
Receptor in the Regulation of Estrogen-Induced Akt Activation in Primary 
Human Endometrial Stromal Cells. Iveta Yotova, Ping Quan, Aulona Gaba, 
Kurz Christina, Walter Tschugguel. Obstetrics and Gynecology, Medical 
University of Vienna, Vienna, Austria.
Human endometrium is a hormone dependent tissue in which cells undergo a 
variety of adaptive reactions in response to the hormonal changes that occur 
during the menstrual cycle. In this study, we examine the role of the estrogen 
receptors ERα and ERβ and G-protein coupled estrogen receptor (GPR30) in 
the regulation of the 17β estradiol (E2)-induced non-genomic Akt activation in 
normal primary human endometrial stromal cells (hESC). hESC obtained from 
eutopic endometrium of women (n=10) undergoing laparoscopy were used. 
Before stimulation, the cells were cultured in serum free DMEM-F12 medium 
for 24 hrs and, when indicated, they were pre-treated with either vehicle or 
specifi c inhibitory compounds. In the present study the following inhibitory 
compounds were used: 1 µM ER inhibitor ICI 182,780, 100 ng/ml specifi c 
G-protein inhibitor (PT), 1 µM EGFR inhibitor AG1478, 150 nM Src tyrosine 
kinase inhibitor; 5 µM specifi c Src family of tryrosine kianses inhibitor PP2 and 
1 µM specifi c GPR30 inhibitor G15. The cells were stimulated with: either E2 
(1 nM or 1 µM), or PPT, or 10 nM specifi c ER-β agonist DPN or with 1 µM 
or 1 nM GPR30 specifi c agonist G1 in the presence or absence of inhibitors 
for short periods of time (from 2 to 60 min) at 37°C. PCR and Western blot 
analyses for ER-α, ERβ, GPR30 and Western blots for pAktS437, Akt and 
α-tubulin were performed in control and treated hESC.
Maximal Akt activation was observed within ten min following either E2 
or G1 (GPR30 non-steroidal agonist) administration, which was abolished 
by the specifi c inhibitors ICI 182,780 or G15, respectively. The inhibition 
of ERs with ICI 182,780 abolished GPR30-mediated Akt activation and the 
inhibition of GPR30 with G15 was able to reduce the stimulatory effects of 
estrogen receptors (ERs) agonists - PPT and DPN, respectively. We further 
show that G-proteins and Src kinase family members are required for effi cient 
Akt activation in hESC. The specifi c EGFR phosphorylation inhibitor AG1478 
blocked the E2- and G1-induced Akt activation in hESC. In conclusion, we 
provide evidence for a complex regulation of the non-genomic activation of 
Akt in normal hESCs and suggest a model, explaining how this is achieved 
in our in vitro cell system.

S-273
Preterm Birth, a Neglected Quandary: A Retrospective Data Collection 
Report from Seven Central and Eastern European Countries. CP Arora,1 
SG Vari,1 S Sijanovic,2 J Rešic,3 M Kacerovsky,4 E Flach,5 L Sara,6 T Issat,7 
I Ceausu,8 K Lancz,9 V Pirahova,10 CJ Hobel.1 1Ob-Gyn, Cedars-Sinai Med 
Cntr, LA, USA; 2Ob-Gyn, Schl of Med Osijek, Croatia; 3Ob-Gyn, Univ Split 
Schl of Med, Croatia; 4Ob-Gyn, Univ Hosp HK, Czech Republic; 5Ob-Gyn, 
Univ of Pecs, Hungary; 6Ob-Gyn, Semmelweis Univ., Hungary; 7Ob-Gyn, C 
C Hosp Int and Admin, Poland; 8Ob-Gyn, Univ of Med Pharm, Romania; 
9Env Med, Slovak Med Univ, Slovakia (Slovak Republic); 10Ob-Gyn, Lviv Natl 
Med Univ, Ukraine.
Background: The relative neglect of preterm birth (PTB) is linked to data gaps 
on the global toll of prematurity, including the extent of associated death and 
disability. Partners of Mother and Child Health Research Network (MOCHEA) 
made an undertaking to identify the risk factors of preterm birth.
Objective: To identify and assess the risk factors leading to preterm birth in 
Central and Eastern Europe (CEE).
Study Design: We extracted data from total of 4592 preterm births (<37 wks) 
in a retrospective study, 2007-09 in 8 centers of 7 countries: Croatia, Czech, 
Hungary (2 sites), Poland, Romania, Slovakia and Ukraine. The study included 
historical risk factors, problems and special tests during pregnancy.
Results: The data was analyzed using SAS and PTB frequencies for each 
country calculated. Some of the parameters were not recorded in all the 
countries. Mean maternal age was 29.5 years, mean maternal height and weight 
were quite consistent in the available data. BMI was consistent for 4 sites with 
mean of 23.9 but Poland had a mean of 30.9. An interesting fact emerged that 
63% of the total subjects had prior preterm birth, although in Ukraine it was not 
recorded. Romania had highest percentage of smokers (45%). Prior diabetes 
and hypertension were very low across the centers. Percent of subjects with 
diabetes during pregnancy was highest in Slovakia. Highest rate of Preeclampsia 
was in Poland (19.8%). Since this is the network’s fi rst attempt at such a large 
collaborative approach, our data from one or two university clinics may not 
represent the whole country.
Conclusion: Based on the collected data set it is diffi cult to imagine that the 
public health authorities of the participating CEE countries have the necessary 
epidemiology data for the risk factors to build a robust prevention program for 
PTB. At the conclusion of our analysis, recommendations would be made for 
minimum data collection in the pregnancy records for these countries.

S-274
Incorporation of Horizontal Pockets to Measurement of Amniotic Fluid 
Index, as a Predictor of Adverse Neonatal Outcomes. Sanmaan Basraon, 
Maged Costantine, Katherine Williams, Ayman Bytatouny, George Saade. 
Dept. of OB/GYN, UTMB.
Objective: The value of ultrasound estimates of oligohydramnios in predicting 
adverse neonatal outcomes is debatable. One possible limitation is the use of 
only vertical measurements, and not accounting for differences in the width of 
the pockets. Our objective was to determine whether incorporating horizontal 
measurements in the assessment of the amniotic fl uid index (AFI) improves its 
performance in identifying pregnancies at risk of adverse outcomes.
Materials and Methods: Using our ultrasound database, we identifi ed all 
women who had an AFI <8 cm on last ultrasound within a week of delivery. 
Preterm deliveries (<37 weeks), preterm premature rupture of membranes, 
major fetal anomalies, and multi-fetal gestations were excluded. We retrieved 
the stored images of the four quadrants used in the calculation of the last AFI, 
and measured the largest width of each pocket. We evaluated three methods for 
assessment of amniotic fl uid: the traditional sum of 4-quadrant deepest vertical 
pockets (AFI-V), the sum of deepest vertical pockets excluding quadrants 
which were < 1 cm wide (AFI-C), and the sum of vertical and horizontal 
measurements in all 4-quadrants (AFI-V+H). All charts were reviewed for the 
composite primary neonatal outcome of fetal distress, 5 minute Apgar score 
<4, NICU admission, intrapartum stillbirth, neonatal death, intraventricular 
hemorrhage, seizures, bronchopulmonary dysplasia, mechanical ventilation, 
oxygen requirement >6 hours, pulmonary hypertension or meconium aspiration 
syndrome. Receiver operating characteristics (ROC) curves were used for 
analysis (P<0.05).
Results: 157 pregnancies were included, and 19 (12.1%) neonates had the 
primary outcome. None of the fl uid assessment methods were predictive of 
neonatal outcome with AUC of 0.42, 0.41 and 0.44 for AFI-V, AFI-C and AFI-
V+H respectively. There was no signifi cant difference between the 3 methods 
in predicting the outcome (P: 0.70-0.90 for differences in AUC). When the 
analysis was limited to those with AFI-V <5 cm (n=107), 16 (15.0%) fetuses 
had the primary outcome and again, none of the methods was predictive with 
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AUC of 0.52, 0.52 and 0.48 for AFI-V, AFI-C and AFI-V+H respectively.
Conclusions: Four-quadrant ultrasound diagnosis of oligohydramnios at term 
is a poor predictor of adverse neonatal outcomes. Incorporating horizontal 
measurements of deepest vertical pockets does not improve its performance.

S-275
The Effects of Music Therapy on Women’s Anxiety before and during 
Cesarean Delivery. Karen Blackburn,1 Patricia Scott,2 Cortney Wilson,3 Kristi 
Lanier,3 Anibal Borges,4 Elisabeth Curtis,5 Heather L Mertz.3 1Obstetrics & 
Gynecology, The George Washington University, Washington, DC, USA; 
2Obstetrics & Gynecology, Tennessee Maternal Fetal Medicine, Nashville, TN, 
USA; 3Obstetrics & Gynecology, Wake Forest University School of Medicine, 
Winston Salem, NC, USA; 4Family Medicine, Family Medicine Hendersonville, 
Hendersonville, NC, USA; 5Obstetrics & Gynecology, Peninsula Women’s Care, 
Newport News, VA, USA.
Introduction: Women undergoing a cesarean section may experience signifi cant 
anxiety with resulting negative maternal and infant effects. The objective of 
this study was to examine whether music therapy before and after planned 
cesarean delivery reduces maternal anxiety.
Methods: This trial randomized 50 women with routine pregnancies undergoing 
planned cesarean delivery at the Sara Lee Center for Women’s Health at Forsyth 
Medical Center in Winston-Salem, NC to receive either peri operative music 
therapy or to usual care. Inclusion criteria included maternal age of 18 years or 
older, ability to consent, a singleton pregnancy, and planned cesarean delivery. 
Exclusion criteria included chronic medical conditions, psychiatric disorders, 
fetal anomalies, and a non reassuring maternal or fetal status. Music therapy 
was provided through use of an MP3 player with programmed genres of music. 
Each patient was able to select her own preference of music and earphones 
were utilized by all the participants. Patients in the intervention group listened 
to music for 30 minutes prior to and after their procedure. The control group 
received no exposure to music. Assessment of anxiety was performed using the 
State and Trait Anxiety Inventory (STAI). Mean correlation (r) between each 
patient’s baseline anxiety level and situational anxiety level were compared. Chi 
square analysis and t-test were also used were appropriate to compare data.
Results: There were no signifi cant differences in patient demographics between 
groups including age, number of prior cesarean sections, or the presence of a 
support person during delivery. Patients receiving music therapy were more 
likely to have an anxiety level closer to their baseline (r = 0.6) than those who 
did not receive this therapy (r = 0.2) (p<0.05).
Conclusion: Music therapy in the peri operative period during planned cesarean 
section reduces situational anxiety. Further studies could investigate the 
physiologic and psycho logic maternal and infant benefi ts of this.

S-277
Transabdominal Cerclage: Preconceptual Versus First Trimester Insertion. 
Feroza Dawood, Roy Gibb Farquharson. Obstetrics and Gynaecology, 
Liverpool Womens’ Hospital, Liverpool, United Kingdom.
Background
Transabdominal cerclage (TAC) is a recognized treatment for cervical weakness 
with a history of recurrent mid-trimester loss (MTL) and a failed vaginal suture. 
We previously performed TAC between 9-11 weeks of gestation in our unit, 
however since 01January 2006 TAC has been performed pre-conceptually. 
The objective of this study was to compare fi rst trimester and preconceptual 
TAC.
Methodology:
A retrospective analysis of 40 women, who underwent TAC in the fi rst trimester 
(T1) during 1993 to 2005, was compared to a prospective analysis of 40 women 
who underwent pre-conceptual (PC) TAC between 2006 and December 2008. 
All patients in both groups underwent a standardized investigation protocol 
and TAC insertion based at the Recurrent Miscarriage Clinic of Liverpool 
Women’s Hospital. All patients had identical inclusion criteria with >/= 1 MTL 
and >/= 1 failed elective vaginal suture. The average age, average number of 
previous MTL and average number of previous failed vaginal sutures was 
similar in both groups.
Results:
Preconceptual investigation showed a similar prevalence of associated co 
morbidity with antiphospholipid syndrome (APS) or bacterial vaginosis (BV) 
present in 45 % (18/40) and 50 % (20/40) in the T1 and PC groups respectively. 
Previous cervical surgery (LLETZ or cone biopsy) was present in 15 % (6/40) 
in the T1 group and 27.5% (11/40) in the PC group. There were 3 cases of 
surgical complications ( 2 cases of bladder injury and 1 case of bowel injury) 
in the T1 group while none occurred in the PC group. Complete obstetric 

outcomes were available for all 40 women in the T1 cohort. Of the 40 women 
in the preconceptual cohort, 29 women have conceived and delivered.
table 1
Gestation at delivery First Trimester TAC Preconceptual TAC
>34 /40 62% (25) 86.2 % (25)
30-34/40 20% (8) 10.3 % (3)
24-30/40 7% (3) 0 (0 )
<24/40 10% (4 ) 3.5 % (1)
Overall >24/40 90% (36) 96.5 % (28 )
Conclusions:
Preconceptual insertion of a TAC appears to yield a more favourable pregnancy 
outcome than a fi rst trimester TAC and avoids signifi cant surgical complications 
of T1 insertion.

S-278
The Link between Periodontal Disease and Adverse Pregnancy Outcome 
Appears To Be Due to Confounding by Maternal Factors. Dorota A Doherty,1 
Ian A Newnham,2 Jonathan Swain,2 Craig E Pennell,1 John P Newnham.1 1School 
of Women’s and Infants’ Health, The University of Western Australia, Subiaco, 
Western Australia, Australia; 2School of Dentistry, The University of Western 
Australia, Nedlands, Western Australia, Australia.
BACKGROUND Studies suggest an association between periodontal disease 
and preterm delivery and other pregnancy complications, but this has not been a 
consistent fi nding. We have previously conducted a randomized controlled trial 
that investigated whether treatment of periodontal disease during pregnancy 
prevents preterm birth and found no improvement (Newnham et al. Obstet 
Gynecol 2009; 114:1239-48).
AIMS To evaluate if periodontal disease is a risk factor for preterm birth and 
major pregnancy complications by comparing outcomes of pregnancies with 
and without maternal periodontal disease.
METHODS 3737 women were screened for periodontal disease, and 1082 
women (29%) found to have periodontal disease were randomized into 
treatment groups. Obstetric data was collected for all women who underwent 
periodontal screening. Cox proportional hazards regression and logistic 
regression analyses were used to examine the effects of periodontal disease 
and other risk factors on duration of pregnancy and preterm birth.
RESULTS Women with periodontal disease were more likely to be >35 
years of age (21.4% vs 17.9%, p<0.001), overweight/obese (40.7% vs 31.7%, 
p<0.001), smoke during pregnancy (25.9% vs 16.5%, p<0.001); and less likely 
to be Caucasian (73.8% vs 85.0%, p<0.001), university educated (24.4% vs 
31.5%, p<0.001) and nulliparous (43.5% vs 49.5%, p=0.001). The prevalence 
of pre-existing medical conditions and pregnancy complications were similar 
in both groups. Periodontal disease was associated with a decreased duration of 
pregnancy (HR=1.09 95% CI 1.01-1.67, p=0.022), but was no longer signifi cant 
after the adjustment for maternal characteristics (adjusted HR=1.04 95% CI 
0.97-1.12, p=0.296). Preterm birth occurred in 9.6% and 7.9% pregnancies with 
and without periodontal disease respectively (p=0.094), and was signifi cantly 
related to maternal characteristics and pregnancy complications. Neonatal 
outcomes were not altered by the presence of periodontal disease.
CONCLUSION Periodontal disease is strongly confounded by maternal 
socioeconomic characteristics and appears to not be associated itself with an 
increased risk of preterm birth or other pregnancy complications.

S-279
Maternal Weight Gain Is Associated with Birth Weight Z Score, LBW and 
Preterm Birth in Pregnant Adolescents. BV Essley,1 E Cooper,2 T McNanley,2 
AW McIntyre,2 T Kent,1 F Witter,3 ZL Harris.3 1Nutritional Science, Cornell 
U, Ithaca, NY, USA; 2School of Medicine, U Rochester, Rochester, NY, USA; 
3School of Medicine, Johns Hopkins, Baltimore, MD, USA.
Pregnant adolescents are at high risk for adverse birth outcomes and often 
gain weight outside of the IOM recommended ranges. To assess weight gain 
and birth outcomes, 175 teens (≤ 18 y) were followed from week 22.3 ± 5.8 
of gestation until parturition. Pregnant adolescents (66% African-American, 
34% Caucasian, 23% Hispanic) delivered at 39.2 ± 2.9 wks gestation; preterm 
birth occurred in 8.5% and FDIU in 3%. Birth weight averaged 3239 ± 586 
g; 6.2% were LBW (<2500 g) and 8.6% were > 4500 g. African-American 
teens were more likely to have a c-section than Caucasian teens (17.9% vs. 
5.6%, p<0.0001) in spite of similar birth weights between the two groups. 
Male infants had a larger head circumference at delivery (p=0.002, n=138) 
and head circumference Z-scores in utero (p=0.01, n=166) and were more 
likely to be delivered by c-section than girls (19.5% vs. 9.3%, p=0.02). Only 
24.3% of teens gained within the IOM recommended range based on BMI; 18% 
under-gained, and 57% over-gained. African-American teens were more likely 
to gain within guidelines than Caucasian teens (29.9% vs. 15.1%, p<0.001, 
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n=150). Teens who under-gained were more likely to deliver a LBW infant 
compared to those who gained within or above the guidelines (p=0.007). 
The rate of preterm delivery was highest in teens who under-gained (21.4%) 
compared to those who gained within (8.3%) or over (2.3%) recommended 
ranges (p<0.001). Birth weight Z-scores of infants born to teens who under-
gained were signifi cantly lower (p=0.01, n=149). Placental area was also 
signifi cantly lower in those who under-gained compared to those who gained 
within or over the recommended range (p=0.005, n=76). Placental area was 
also positively correlated with birth weight Z-score in the group as a whole 
(p<0.001, n=76). Placental volume, birth weight and the rate of c-section did 
not differ between weight gain categories. The pattern of fetal bone growth 
did differ between racial groups; African-American fetuses had higher femur 
Z-scores (p=0.03), while Caucasian fetuses had larger head circumference and 
biparietal diameter Z-scores at 33.7 ± 4.0 wks (p=0.02, n=165). These fi ndings 
support recommendations that encourage pregnant adolescents to gain within 
the IOM guidelines to minimize adverse birth outcomes.

S-280
Asymptomatic Bacteriuria and Acute Cystitis in Pregnancy: Temporal 
Trends 1999-2008. Michael J Fassett,1 Deborah A Wing,2 Darios Getahun.3 
1Maternal-Fetal Medicine, Kaiser Permanente West Los Angeles Medical 
Center, Los Angeles, CA, USA; 2Division of Maternal-Fetal Medicine, 
University of California, Irvine, Orange, CA, USA; 3Research and Evaluation, 
Kaiser Permanente Southern California, Pasadena, CA, USA.
OBJECTIVE: To characterize trends in asymptomatic bacteriuria (ASB) and 
urinary tract infection (UTI) by maternal ethnicity.
STUDY DESIGN: This cohort study examined the prevalence of ASB and 
UTI in women delivering in Kaiser Permanente Southern California (KPSC) 
hospitals between 1999-2008 (n = 266,014). Data were extracted from birth 
certifi cate, inpatient, and outpatient encounter fi les. Logistic regression models 
were used to examine ethnic differences.
RESULTS: Overall prevalence rates of ASB increased from 3.5% in 1999 to 
17.7% in 2008; relative increase 409% (95% confi dence intervals [CI] 379%-
446%). Among whites, ASB increased from 4.7% in 1999-2000 to 17.4% 
in 2007-2008 (relative increase of 267% [95% CI 240%- 296%]). African-
American women had the largest increase in ASB from 5.4% in 1999-2000 
to 23.1% in 2007-2008 (relative increase of 329% [95% CI 284%-379%]). 
Adjusted relative risk for change in ASB from 1999-2000 to 2007-2008 was 
4.3 (3.9-4.6) for whites, 5.4 (4.8-6.1) for African-Americans, 3.9 (3.7-4.2) for 
Hispanics, and 4.7 (4.1-5.4) for Asian/Pacifi c Islanders. Overall prevalence 
rates of UTI increased from 5.6% in 1999 to 21.2% in 2008; relative increase 
278% (95% CI 259%-298%). Among whites, UTI increased from 6.5% in 
1999-2000 to 20.0% in 2007-2008 (relative increase of 208% [95% CI 189%-
230%]). Hispanic women had the lowest increase from 6.5% in 1999-2000 to 
19.1% (relative increase of 196% [95% CI 182%-211%]). African-American 
women had the largest increase in UTI from 8.4% in 1999-2000 to 28.1% 
(relative increase of 234% [95% CI 205%- 265%]). Adjusted relative risk for 
change in UTI from 1999-2000 to 2007-2008 was 3.7 (3.4-3.9) for whites, 4.4 
(3.9- 4.9) for African-Americans, 3.4 (3.2-3.6) for Hispanics, and 3.5 (3.1-3.9) 
for Asian/Pacifi c Islanders.
CONCLUSION: This study shows that the prevalence rate of ASB and UTI 
in KPSC has increased dramatically across all ethnic groups during the study 
period. This increase deserves further investigation.

S-281
Oral Prescription Narcotic Use during Pregnancy Results in Increased 
Risk of Admission to NICU in Term Deliveries. Caroline Haakenson,1 
Nancy Rose,2 Kristi Nelson,2 Greg Stoddard,1 Calla Holmgren.2 1Obstetrics and 
Gynecology, University of Utah, Salt Lake City, UT; 2Maternal Fetal Medicine, 
Intermountain Medical Center, Salt Lake City, UT.
OBJECTIVE: We sought to describe the indications for prescription oral 
narcotic use during pregnancy and evaluate maternal and neonatal outcomes 
associated with this use.
STUDY DESIGN: 1,088 patients were identifi ed between 2004-2009 with oral 
prescription narcotic use during pregnancy. These pregnancies were compared 
with 30,284 randomly identifi ed controls within our healthcare system during 
the same time period. Patients were identifi ed by self-reported use of oral 
prescription narcotics on admission to labor and delivery. These patient charts 
were then extensively reviewed for maternal demographics, intrapartum data 
and neonatal outcomes. Cases and controls were then compared using chi-
square and t-test where appropriate.
RESULTS: Among the 1,088 women the medications identifi ed included 

lortab (56.5%), Percocet (17.7%), oxycontin (3.3%), and tylenol with codeine 
(22.4%). The most commonly identifi ed indications for the medication use 
included migraine headache, back pain, abdominal-pelvic pain and suspected 
nephrolithiasis. This use during pregnancy was associated with increased risk 
of NICU admission at term: 218 (20.2%) vs. 3,157 (10.4%), OR 1.73 (p<.001) 
(Table 1). This association was strongest in the oxycontin group.
CONCLUSION: There is an increased risk for admission to NICU at term 
with use of oral prescription narcotics during pregnancy.
Gestational Age at Delivery (weeks) OR of admission to NICU Confi dence Interval
24-31 2.54 0.584-11.0
32-37 1.57 1.23-2.01
38-43 1.73 1.29-2.30
*Adjusted for gestational diabetes, IUGR, preeclampsia and preterm labor

S-282
Metabolic Syndrome Rather Than Overweight Itself Relate to 
Preeclampsia. Wieteke M Heidema, Ralph R Scholten, Fred K Lotgering, 
Marc EA Spaanderman. Department of Obstetrics & Gynecology, Radboud 
University Nijmegen Medical Centre, Nijmegen.
Objective
Overweight is a risk factor for preeclampsia. It is unknown whether overweight 
itself or concurrent constituents of the metabolic syndrome are responsible for 
this association. We tested the hypothesis that formerly preeclamptic overweight 
women have more often metabolic syndrome compared to healthy overweight 
parous controls.
Methods
We analyzed, 6-12 months post partum, in the fastened state, the prevalence of 
components of the metabolic syndrome (IDF criteria) in 12 healthy overweight 
and obese women after an uneventful gestation. We compared these (in 1 to 3 
proportion to compensate for assumed larger distribution width in patients) to 39 
BMI-matched formerly preeclamptic women (ACOG criteria). Weight, height, 
and arterial blood pressure (syst and diast, oscillometric, mmHg) were measured 
and BMI was calculated. Blood was analyzed for lipid profi le and glucose levels. 
We collected 24-hours urine sample for analysis of microalbuminuria corrected 
for creatinin output. Groups were compared non-parametrically using Mann-
Whitney U tests or Chi square testing (OR;95%CI) whenever applicable.
Results 
 Formerly PE Controls p-value
Age (yrs) 32 [28-35] 31 [29-33] 0.86
BMI (kg/m2 ) 28 [27-31] 28 [27-31] 0.84
Syst (mmHg) 121 [113-134] 113 [104-115] <0.01
Diast (mmHg) 75 [69-79] 66 [61-72] <0.01
Glucose (mmol/l) 5.1 [4.7-5.3] 4.7 [4.5-5.0] 0.04
HDL (mmol/l) 1.0 [0.9-1.1] 1.1 [1.0-1.2] 0.02
Triglycerides (mmol/l) 1.6 [1.2-2.3] 1.0 [0.7-1.2] <0.01
Microalbuminuria (g/mol creatinin) 0.7 [0.5-5.1] 0.2 [0.0-0.30] <0.01
Metabolic syndrome (%) 25 (64%) 1(8%) <0.01
Median [interquartile range] 

Overweight and obese formerly preeclamptic women have 8fold more often 
metabolic syndrome as compared to healthy parous overweight controls (OR 
19.6; [95%CI: 2.3-168]).
Conclusion
Formerly preeclamptic overweight women differ from healthy overweight 
parous controls in having more often metabolic syndrome. These data indicate 
that not overweight or obesity, but the coexisting metabolic syndrome relates 
to preeclampsia.

S-283
Evaluation of 254 Pregnancies with the Complication of Uterine 
Leiomyoma. Chihiro Hirai,1 Nobuko Nishioka,1 Shintaro Makino.2 1Obstetric & 
Gynecology, Koshigaya Municipal Hospital, Koshigaya City, Saitama, Japan; 
2Obstetric & Gynecology, Juntendo University, Tokyo, Japan.
Objectives: We evaluated correlation between maximum diameter of uterine 
leiomyomas and blood loss during delivery.
Methods:254 pregnant women with leiomayomas delivered after 22 weeks 
of gestation during the study period ranging from Jun. 2005 to Aug. 2009.
We examined statistically using Pearson’s correlation coeffi cient and χ2 for 
the maximum diameter of myoma, the delivery time, and blood loss during 
delivery.
Results:The number of the patients was 173 primipara and 81 multipara. 
The mean size of the myoma was 4.4±0.1cm, the mean gestational age at 
delivery was 39.6±0.1 weeks. The mean delivery time was 10.7±0.5 hours 
in primipara and 6.2±0.2 hours in multipara. The mean blood loss during 
delivery was 462.1±29.9g in primipara and 347.3±27.4g in multipara.IN the 
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primipara showed a correlation between the maximum diameter of leiomyoma 
and blood loss during delivery(p<0.05).Further, women with more than 5cm 
leiomyoma had higher risk of postpartum hemorrhage more than 1,000ml (OR 
9.75, 95% C.I. 3.8-).Conclusions:We suggested that the maximum diameter of 
leiomyoma may be a predictor of blood loss during delivery in the perinatal 
management.

S-284
Risk of Maternal Medical Conditions in Pregnancies Complicated by 
Birth Defects. Marium G Holland,1 Mark Canfi eld,2 Syed Hashmi,3 Sean 
C Blackwell,1 Manju Monga.1 1Obstetrics, Gynecology and Reproductive 
Sciences, University of Texas Health Science Center, Houston, TX, USA; 2Birth 
Defects Epidemiology and Surveillance Branch, Texas Department of State 
Health Services, Austin, TX, USA; 3Pediatrics, University of Texas Health 
Science Center, Houston, TX, USA.
OBJECTIVE: Our goal was to determine the rate of maternal medical 
conditions that might require specialized adult care in pregnancies complicated 
by non-syndromic birth defects.
STUDY DESIGN: A retrospective case-control study was performed with 
the Texas Birth Defects Registry. Cases were pregnancies with birth defects, 
including CNS malformations, congenital heart defects, orofacial clefts, anterior 
abdominal wall defects, congenital diaphragmatic hernia, GI atresias, and limb 
defi ciency. Geographically similar control pregnancies without defects included 
in the registry were used as controls. The registry was examined from 1999 
through 2006. Data on maternal age, race/ethnicity, obesity, hypertension, 
diabetes, epilepsy, and birth defects were abstracted. The rate of maternal 
medical conditions was compared between cases and controls using the STATA 
10.0 statistical software package.
RESULTS: A total of 19,059 case pregnancies were identifi ed during the study 
period, along with 6,808 control pregnancies. The overall rate of maternal 
medical conditions among cases was found to be 20.5% (N=3238). 2880 cases 
had chronic hypertension (15.1%), 430 had pregestational diabetes (2.3%) and 
151 reported epilepsy during their pregnancy (0.8%). The overall rate among 
controls was 16.8% (N=978), with 914 having CHTN (13.4%), 39 with diabetes 
(0.6%) and 55 with epilepsy during pregnancy (0.8%)%). Overall, the OR (95% 
CI) for maternal complications in pregnancies with birth defects was 1.22 
(1.13-1.32). The ORs were 1.16 ( 1.06-1.24) for CHTN,4.61 (3.31 – 6.59) for 
pregestational diabetes, and 0.98 (0.71 – 1.36) for seizures/epilepsy. Rates for 
obesity (BMI >30) were also higher among cases than controls (4347 (29.5%) 
vs 1343 (24.6%)), with an OR of 1.20 (1.12-1.29).
CONCLUSION: Maternal medical conditions are more common in 
pregnancies affected by birth defects, and are at increased risk of serious 
peripartum maternal complications. Facilities providing intrapartum care for 
pregnancies complicated by structural fetal anomalies should have appropriate 
multidisciplinary adult care available if needed.

S-285
Circulating Oxypurinol and Xanthine Oxidase Activity in the Fetal Rat 
Following Maternal Allopurinol Administration. AD Kane,1 EJ Camm,1 
HG Richter, D Tijsseling,2 JB Derks,2 DA Giussani.1 1Physiology, University 
of Cambridge; 2University Medical Center, Utrecht.
Allopurinol treatment in the asphyxiated neonate improves outcome (van Bel 
et al. Pediatrics 101:185, 1998), but if the time-interval between intra-partum 
hypoxia and treatment is too long, no reduction in morbidity is observed 
(Benders et al., Arch Dis Child 91(3):163, 2006). Therefore, randomized 
multi-centre clinical trials are evaluating whether perinatal outcome may be 
improved in complicated labour if the window of treatment with allopurinol 
is initiated before birth, for instance via maternal treatment (Kaandorp et al., 
BMC Preg Childbirth 10:8, 2010). However, it is unknown whether maternal 
treatment with allopurinol diminishes xanthine oxidase activity in the fetus. 
This study investigated in rats whether oral administration of allopurinol 
led to therapeutic maternal and fetal plasma levels of oxypurinol, its active 
metabolite, as well as decreasing tissue levels of xanthine oxidase activity in 
the mother and fetus.
METHODS: Wistar rats (n=35) were given either placebo, 30mg/kg or 100mg/
kg allopurinol in jelly on day 20 of pregnancy. Animals were sacrifi ced 2, 6 
and 24h after treatment (n=5 each time point and dose). Maternal and fetal 
plasma was collected. Maternal and fetal heart, liver and a sample of placenta 
were assayed for xanthine oxidase activity.
RESULTS: Treatment with either 30 or 100mg/kg allopurinol led to increases 
in maternal and fetal plasma allopurinol and oxypurinol at 2 h which decayed by 
24h (Fig. 1). Xanthine oxidase activity in all tissues measured was signifi cantly 

reduced at 2h in both 30 and 100mg/kg allopurinol groups and this suppression 
remained evident after 24h.
CONCLUSIONS: Maternal oral administration of allopurinol leads to 
therapeutic plasma levels of oxypurinol and inhibits xanthine oxidase activity 
in maternal and fetal tissues in rat pregnancy. The results are of high clinical 
relevance to current clinical trials evaluating the effi cacy of maternal allopurinol 
treatment in protecting the infant in pregnancy complicated by intra-partum 
hypoxia.
Supported by The BHF, The Elmore and Baird Funds and The Royal Society

S-286
Mortality Rates for Extremely Low Birth Weight Infants Born in Miyazaki 
Prefecture, Japan in 2005-2009. Masatoki Kaneko, Hiroshi Sameshima, 
Tsuyomu Ikenoue. Obstetrics and Gynecology, University of Miyazaki, 
Miyazaki, Japan.
Objective: Our goal was to investigate the mortality rate during hospitalization 
for extremely low birth weight (ELBW) infants and to clarify the causes of 
deaths.
Methods: A population-based study was conducted for 197 ELBW infants born 
in our prefecture from 2005 to 2009. Medical charts and discharge forms were 
used to investigate survival rate and associated factors of deaths.
Results: There were 31 deaths during the study period. Cesarean section was 
performed in 114 women. After excluding trisomy 18 (n=2), the mortality rate 
was 28.6% at 22-week (n=7), 21.7% at 23-week (n=23), 34.2% at 24-week 
(n=38), 6.7% at 25-week (n=30), 6.3% at 26-week (n=32), 13% at 27-week 
(n=23), and 4.8% at ≥28-week (n=42). The mortality rate according to birth 
weight was 50% for < 400g (n=2), 9% for 400 to 499g (n=11), 31% for 500 
to 599g (n=29), 16.7% for 600 to 699g (n=42), 19.4% for 700 to 799g (n=36), 
7.5% for 800 to 899g (n=40), and 2.9% for 900 to 999g (n=35). Log-rank tests 
revealed a signifi cant difference in the cumulative survival rates according to 
gestational age (p < 0.001). In comparison with 24-week which had the lowest 
survival rate, there were signifi cant differences in the cumulative survival rates 
for the 25, 26, 28-week. In 24-week, the cumulative survival rate in tertiary 
center was higher than that in secondary center. The infants managed in tertiary 
center were signifi cantly younger and lower birth weight, when compared 
with the infants in secondary center (p<0.05). The mothers had the following 
obstetrical complications; IUGR (31%), p-PROM (21%), intrauterine infection 
(21%), bag formation (18%), PIH (15%), abruption (9%). Multiple regression 
analyses show that the signifi cant factors for death were gestational age and 
management at secondary center (table1).
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Table 1. Factors Related Death During Hospitalization
 Adjusted Odds Ratio (95% 

Confi dence Interval) P
Gestational age (per 1wk) 0.16 (0.069-0.371) < .0001
Male gender 0.74 (0.306-1.803) 0.51
Management at secondary center 3.73 (1.43-9.72) 0.005
intrauterine infection 0.66 (0.22-1.94) 0.44
IUGR 2.82 (0.87-9.19) 0.089
Placental abruption 0.31 (0.035-2.86) 0.25
Conclusion: We performed a regional population-based study on ELBW and 
showed that survival is dependent on gestational age and the presence of 
tertiary NICU care.

S-287
The Cost of Prematurity: The Association between Gestational Age at 
Delivery and Overall Neonatal Cost. Jamie Lo,1 Kristina Milan,1 Erick Henry,2 
Hsin-Yi Weng,2 Paul Hopkins,2 M Sean Esplin.1 1Obstetrics and Gynecology, 
University of Utah, Salt Lake City, UT, USA; 2Department of Women and 
Newborns, Intermountain Healthcare, Murray, UT, USA.
OBJECTIVE: Recent studies have demonstrated the neonatal morbidity 
associated with late preterm birth. We sought to defi ne the neonatal cost 
associated with late preterm birth.
METHODS: Electronic data was obtained on all non-anomalous, liveborn, 
singleton deliveries between May 2000 and December 2008 at 18 hospitals 
within a single health care system. Neonatal costs are the overall costs incurred 
from the neonatal hospital stay based on the sum of billable items which was 
standardized within the single healthcare system. General linear regression 
was used to compare neonatal costs between gestational ages and to compare 
costs with a referent 39 weeks spontaneous laboring cohort.
RESULTS: A total of 240,179 singleton deliveries from 167, 075 women 
occurred during the study period. As expected, overall hospital costs decreased 
signifi cantly with increasing gestational age. Maximum mean neonatal hospital 
costs averaged $98,162.00 ± 20,050 for a delivery at 24 weeks (Figure1). 
Lowest mean neonatal costs were incurred following delivery at 39 weeks 
(average cost $994.00 ±10.00). Using 39 weeks as a reference (Table1), neonatal 
costs were six times higher for a delivery at 34 weeks and 2.8 times higher 
for delivery at 35 weeks gestation (p<0.0001). Based on these data, delay in 
delivery from 34 weeks to 35 weeks gestation would result in a mean decrease 
of $4725.00 per infant.

The overall average neonatal hospital cost by GA
24 98162
25 83070
26 90936
27 79463
28 59928
29 52998
30 40568
31 30853
32 22612
33 16597
34 9740
35 5015
36 2413
37 1469
38 1070
39 994
40 1017
41 1058
42 1072

CONCLUSION: Prematurity is associated with signifi cant neonatal costs even 
at later gestational ages (34-36 week). Overall neonatal costs decrease with 
increasing gestational age up until 41 weeks gestation. Further evaluation 
is needed to identify the factors associated with increased cost at later 
gestations.

S-288
Is the Rising Rate of Cesarean Section (CS) Accompanied by a Rise in 
Delivery Complications. Jamie Lo,1 Tracy Manuck,1 Kent Korgenski,2 Calla 
Holmgren,1 D Ware Branch,1 Michael Varner.1 1Obstetrics and Gynecology, 
University of Utah and Intermountain Healthcare, Salt Lake City, UT, USA; 
2Pediatrics, Intermountain Healthcare, Murray, UT, USA.
OBJECTIVE: To examine whether recent trends in mode of delivery 
(including increased rates of CS) have been accompanied by changes in rates 
of intrapartum complications such as intrapartum uterine rupture, retained 
placenta/accreta spectrum, and cesarean hysterectomy (C-HYST).
METHODS: Retrospective review of women delivering infants >20 weeks 
gestation at a large healthcare system 1999-2009. ICD-9 codes were used to 
search for the number of trial-of-labor-after-cesareans (TOLAC), primary CS, 
repeat CS, intrapartum uterine rupture, retained placenta/accreta spectrum, and 
C-HYST. Year-by-year rates of these complications were calculated using the 
total number of deliveries per year as the denominator.
RESULTS: Overall, 327,093 deliveries occurred during the study period, 
increasing yearly (from 27,678 in 1999 to 31,821 in 2009). A decrease in rates 
of TOLAC (from 4.4% to 2.5%) was accompanied by an increase in repeat 
CS rates (from 6.7% to 11.2%, Figure 1). This was accompanied by a modest 
decrease in the rates of intrapartum uterine rupture (from 0.12% to 0.07%), but 
static rates of retained placenta/accreta spectrum and C-HYST (Figure 2).

CONCLUSION: Delivery complications including intrapartum uterine 
rupture, retained placenta/accreta spectrum, and C-HYST (all of which may 
be related to mode of delivery) were uncommon. Despite increasing rates of 
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CS, there were no changes in rates of retained placenta/accreta spectrum or 
C-HYST. Further studies should examine trends in the rates of maternal and 
neonatal morbidity and mortality as they relate to changing practices in mode 
of delivery.

S-289
Borderline or Marginal Amniotic Fluid Index and Peripartum Outcomes: 
A Review of the Literature. Everett F Magann,1 Suneet P Chauhan,2 Wilbur 
C Hitt,1 Elizabeth A Dubil,3 Samantha A McKelvey,1 John C Morrison.4 
1OB-GYN, University of Arkansas, Little Rock, AR, USA; 2OB-GYN, Eastern 
Virginia Medical School, Norfolk, VA, USA; 3OB-GYN, Naval Medical Center 
- Portsmouth, Portsmouth, VA, USA; 4OB-GYN, University of Mississippi, 
Jackson, MS, USA.
Objective: Borderline amniotic fl uid index (AFI) is defi ned as an ultrasound 
estimate of the amniotic fl uid volume of 5.1 to 8 or 10 cm. Whether a borderline 
or marginal AFI is also linked with an adverse pregnancy outcome and should 
be combined with the group with an AFI of ≤ 5 and managed similarly is 
uncertain. The purpose of this review was to determine if a borderline AFI is 
linked with an pregnancy outcomes.
Materials and Methods: A literature search was undertaken and identifi ed 86 
abstracts. After exclusion of article with no comparison of a borderline AFI 
with normal AFI and pregnancy outcomes, there were 10 articles which form 
the basis for this review.
Materials and Methods
Studies on Borderline AFI

Author (YR pub) Rutherford 
(1987)

Jeng 
(1992)

Baron 
(1995)

Kwon 
(2006)

Banks 
(1999)

Gumus 
(2007)

location US Taiwan US Korea US Turkey
Diabetics 17% unknown 2% unknown unknown unknown
ROM No No 9% No No No
AFI meas by RN unknown residents 2 personnel RN unknown
Normal AFI 8.1-18 8.1-24 8.1-20 8.1-25 10-24 10.1-25
Borderline AFI 5.1-8 5.1-8 5.1-8 5.1-8 5.1-10 5.1-10
% bordeline 23% 10% 44% 6% 35% 25%
GA (weeks) 36-42 37-42 > 26 3rd trimester unknown 3rd trimester
AFI / delivery 7 days 7 days unknown 2 weeks 7 days unknown

IUGR/SGA defi ne not evaluated not evaluated not defi ned SGA: BW 
< 10% < 10% IUGR: BW 

< 10%
Meconium present 

or not
present 
or not

present 
or not not evaluated present 

or not
present 
or not

CS for distress Not defi ned FHR or 
scalp pH

FHR or 
scalp stim not defi ned not 

defi ned not defi ned

NICU admit Not evaluated Not evaluaed No reason No reason Not eval No reason

Conclusion: Borderline AFI varies from 5.1 – 8 or 10 cm and normal 
comparisons vary from 8.1 or 10.1 – 18/20/24 or 25. Time from AFI to delivery 
varies from 7 days – 2 weeks. Meconium stained fl uid, cesarean for distress, low 
Apgar scores, IUGR/SGA, and NICU admissions may be linked with borderline 
AFI. Variations of study designs, no ROC curves, cannot calculate likelihood 
ratios, and no randomized clinical trials provide insuffi cient evidence to alter 
clinical practice (start testing or deliver without other obstetric indications).

S-290
Risk Factors for a Prolonged Third Stage of Labor and for a Postpartum 
Hemorrhage. Everett F Magann,1 Monica A Lutgendorf,2 Stephanie R Porter,3 
Eric R Siegel,4 Samatha A McKelvey,1 John C Morrison.5 1OB-GYN, University 
of Arkansas for the Medical Sciences, Little Rock, AR, USA; 2OB-GYN, Naval 
Medical Center -Portsmouth, Portsmouth, VA, USA; 3OB-GYN, University 
of TN, Knoxville, TN, USA; 4Biostatistics, University of Arkansas for the 
Medical Sciences, Little Rock, AR, USA; 5OB-GYN, University of Mississippi, 
Jackson, MS, USA.
Objective: This study was undertaken to determine the risk factors associated 
with a third stage of labor > 15 minutes and to relate those risk factors to 
postpartum hemorrhage PPH.
Methods: This is a retrospective study of women with a third stage of labor > 
15 minutes matched with the next delivery of ≤ 15 minutes. Deliveries were 
stratifi ed by gestational age. Risk factors were evaluated and then correlated 
with postpartum hemorrhage.
Results: There were 226 pregnancies with placental delivery > 15 minutes 
and 226 matched controls. The maternal demographics were similar between 
groups. A long second stage of labor was linked with placental delivery at > 
15 minutes (p=.0099). Placenta delivery at > 15 minutes was linked with blood 
loss > 1000 ml (p < 0.0001), hemoglobin decrease of > 3.3 gm/dL (p-0.036), 
PPH ( p=.0014) and lower post delivery hemoglobin (p<0.001) compared 
with ≤ 15 minutes. Univariate analysis of risk factors for PPH ( included 
lower gravidity (p=.0014), higher antepartum hemoglobin (p=0.0070), longer 
fi rst (p=0.0030), second (p=0.0228), and third stages of labor (p<0.0001), and 
placental time > 15 minutes (p=0.0009). Black race had a lower risk for PPH 

than other races(p=0.0115). Multivariate analysis of logistic regression models 
identifi ed placental delivery at > 15 minutes, a history of retained placenta, 
lower parity, and longer length fi rst stage of labor as the most signifi cant factors 
for a postpartum hemorrhage.
Conclusions: Risk factors for placental delivery at > 15 minutes include a 
longer length of the second stage of labor. Placentas delivering at > 15 minutes 
had greater blood loss of > 1000ml, greater risk of decreasing the hemoglobin, 
having a PPH, and lower post delivery hemoglobins. The best model for a 
postpartum hemorrhage includes placental delivery > 15 minutes, history of a 
retained placenta, lower parity, and longer fi rst stage labors.

S-291
Multiple Pregnancy in Women ≥ 45 Years Old, Risks and Hazards. 
Ido Laskov, Roee Birenbaum, Sagi Amzalag, Sharon Maslovitz, Michael 
Kupferminc, Joseph Lessing, Ariel Many. Obstetrics & Gynecology, Lis 
Maternity Hospital, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel.
Background: In modern obstetrics, an increasing number of women have been 
electing to delay childbearing.
The aim of this study was to assess the maternal and neonatal outcomes for 
women aged 45 years and over carrying multiple pregnancy.
Methods: We identifi ed all women delivering twins and triplets at our institute 
from May 2000, to May 2009, at age 45 years and over. Data was collected 
regarding pregnancy complications and compared to a control group of 
twin pregnancies conceived by IVF. Data extracted included maternal age, 
gravidity, parity, mode of conception, number of fetuses, mode of delivery, 
neonatal outcome (including gestational age at delivery, birth weight, neonatal 
intensive care unit (NICU) admissions and perinatal death), complications of 
pregnancy (including hypertension and diabetes), postpartum complications 
including usage of blood products and maternal postpartum admission to 
intensive care.
Results: During the study period 32 women gave birth to twins and 2 women 
gave birth to triplets. All pregnancies conceived using oocyte donation. The 
incidences of severe preeclampsia (40% vs. 6%, p<0.0001) was signifi cantly 
higher than the control group.
There were 2 maternal transfers to the intensive care unit (ICU) in the study 
group and no ICU maternal transfers in the control group (2/32 vs. 0/109, 
p-0.05). Mothers in the study group also received signifi cantly more blood 
product transfusions compared to the control group (19% vs. 2.0% p=0.002).
The rate of preterm delivery (<37 weeks) and very low birth weight (< 1,500 
g) were very high in our study group (65% vs. 40%, p<0.01 and 15.6% vs. 
6.0%, p<0.01 respectively).
Conclusion: Our study population, is a signifi cantly high-risk group both for 
maternal and neonatal complications. The extremely high rate of maternal 
intensive care unit admissions is disturbing.
We suggest that women aged 45 years and over using assisted reproductive 
techniques should be advised to limit embryo transfer number, not only due to 
prematurity complications but also due to severe maternal complications.

S-292
Postpartum Obsessive Compulsive Disorder: Its Prevalence, Risk Factors, 
and Clinical Course. Emily S Miller, Christine Chu, Dana R Gossett. 
Obstetrics and Gynecology, Northwestern University, Chicago, IL, USA.
Objective: To estimate the prevalence of postpartum obsessive compulsive 
disorder (OCD) and to ascertain risk factors for this condition.
Methods: We studied a prospective cohort of women who delivered at a 
tertiary care institution over a three month period. Demographic, medical, 
and psychiatric information were collected from each participant. Delivery 
data including route of delivery, gestational age, and neonatal admission to the 
special care nursery were obtained from the medical record. Patients were then 
contacted at two weeks and six months postpartum, and completed screening 
tests for depression (PHQ-9), anxiety (STAI), and OCD (Y-BOCS).
Results: Eleven percent of all surveyed women screened positive for OCD at 
two weeks. Concomitant positive screens for anxiety and depression were the 
only predictive factors for OCD. No demographic, obstetric, or psychiatric 
characteristics were predictive of development of OCD symptoms. Forty-fi ve 
percent of women who screened positive at two weeks postpartum had persistent 
symptoms at six months.
Conclusion: Prior population-based studies estimate the prevalence of OCD 
to be approximately 2-3%. We found much higher rates among women in the 
postpartum period. It would seem that the postpartum period is a high risk 
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time for the development of OCD. If OCD develops, it has a high likelihood 
of persisting for at least six months. Obstetricians should screen women who 
exhibit signs of this disorder at their postpartum visit.

S-293
Does Operator Experience Influence Outcome of Fetoscopic Laser 
Abalation (FLA) for Severe Twin to Twin Transfusion Syndrome (TTTS). 
Rachel K Morris,1 Tara J Selman,2 Annabel Harbidge,1 William Martin,2 
Mark D Kilby.1 1School of Clinical and Experimental Medicine, University 
of Birmingham, Birmingham, United Kingdom; 2Fetal Medicine Centre, 
Birmingham Women’s Hospital NHS Foundation Trust, Birmingham, United 
Kingdom.
Aim: To evaluate the effects of operator experience on outcome for fetoscopic 
laser ablation in a single centre.
Methods: A cohort of consecutive monochorionic twin (MC) pregnancies 
complicated by severe TTTS (≤26 wks) treated by FLA (Oct. 2004 – Jun. 
2010).
Results: Over the six year time period 199 MC twins with severe TTTS were 
managed with FLA in a single centre by two operators. Over this time period 
the number of cases performed per annum increased markedly from 5.25 per 
calendar month (pcm) in 2008-2009 to 17 in 2009-2010. Operator A performed 
152 cases and operator B 47 in the period. The outcomes for each operator are 
presented in Table 1.
Table 1: Outcome data for severe TTTS treated with FLA according to operator
 Operator A (%) Operator B (%) p value
Survival of >/=1 baby to 28 days 85 (129/152) 85 (40/47) 0.96
2 babies alive at 28 days 41 (63/152) 28 (13/47) 0.25
1 baby only alive at 28 days 41 (63/152) 55 (26/47) 0.32
0 babies alive at 28 days 17 (26/152) 15 (7/47) 0.79
Perinatal mortality rate 38 (115/304) 44 (41/94) 0.51
There was no signifi cant difference in outcomes between the two operators. 
Logistic regression analysis revealed that the number of cases that need to be 
performed to reach the overall survival for one or more baby of 85% was 65. 
This took the centre 1.47 years to achieve. After 178 cases the unit had reached 
a survival >/=1 baby of 90% over 1.95 years. Univariate regression analysis 
suggested that operator experience may have an effect on survival. However, 
a multivariate analysis revealed that GA at delivery was the only signifi cant 
factor. Infl uence of operator experience using Learning Curve-cumulative 
Summation Test for Quantitative & Individualized assessment of competency 
(LC-CUSUM) will be presented.
Conclusion: These data indicate that large numbers of cases and experience 
of the operator are important factors in outcome for severe TTTS treated by 
FLA.

S-294
Outcome of Fetoscopic Laser Ablation (FLA) for Severe Twin to Twin 
Transfusion Syndrome (TTTS): Data over a Six Year Period from a 
Single Centre. Rachel k Morris,1 Tara J Selman,2 Annabel Harbidge,1 William 
L Martin,2 Mark D Kilby.1 1School of Clinical and Experimental Medicine, 
University of Birmingham, Birmingham, United Kingdom; 2Fetal Medicine 
Centre, Birmingham Women’s Hospital NHS Foundation Trust, Birmingham, 
United Kingdom.
Aim: To evaluate the perinatal outcome for severe TTTS from a single 
centre.
Methods: A cohort of consecutive monochorionic twin (MC) pregnancies 
complicated by severe TTTS (≤26 wks) treated by FLA (Oct. 2004 – Jun. 
2010).
Results: Over the six year time period 199 sets of MC twins were managed with 
FLA. The median gestational age (GA) at FLA was 20.1 weeks (IQR 18-22). 
The median interval from FLA to delivery was 87 days (IQR 54-101) & GA 
at delivery 33.7 weeks (IQR 30.3-34.9). Five percent were Quintero stage II, 
79% stage III & 16% stage IV. Outcome data is shown in Table 1.
Outcome data for severe TTTS treated with FLA
 Percentage (total numbers)
Survival of >/=1 baby to 28 days 85 (169/199)
Survival of 2 babies to 28 days 38 (76/199)
Survival of 1 baby only to 28 days 45 (89/199)
Survival of 0 babies to 28 days 20 (33/169)
Perinatal mortality rate 39 (156/398)
PPROM 18 (36/199)
Recurrence of disease 10 (19/199)
Re-laser 7 (13/199)
There were 24 neonatal deaths all within 7 days of birth. Neonatal morbidity 
included ventilation (24%), grade III or IV intra-ventricular haemorrhage 
(2.6%) and long-term neurological morbidity in 8 babies. Multivariate logistic 
regression analysis revealed that only gestational age at delivery had an effect 

on survival of one or more baby to 28 days (OR 1.23 95% CI 1.10-1.37) p=0.00 
and perinatal mortality (OR 0.98 95% CI 0.97-0.99) p=0.01.
Conclusion: These data report survival rates in concordance with other large 
cohorts and reveal that gestational age at delivery has the most impact on 
survival and perinatal mortality.

S-295
NICHD Fetal Heart Rate Category II: Can It Be Reconciled with a 5-Tier 
System of FHR Interpretation and Management. Julian T Parer, Tekoa L 
King. Ob/Gyn & RS, University of California, San Francisco, CA, USA.
Background. The NICHD FHR Workshop of 2008 (AJOG 112:661, 2008) 
recommended a 3-tier approach to FHR interpretation, but to date there is 
no evidence that it is suffi ciently discriminatory to be of value in clinical 
management, due to the extreme heterogeneity of Category II,. On the other 
hand evidence is accumulating that there is merit to a 5-tier system (AJOG 
197:26, 2007), though there are concerns that it may be too complex for 
community hospital use.
Methods. We have developed a simplifi ed modifi cation of the color-coded 
5-grade system, which includes NICHD nomenclature. It subcategorizes 
category II into 3 groups of increasing risk of acidemia, and the risk of 
evolution. It stresses interventions by nurses and CNMs, the fi rst responders 
in community hospitals.
Results: The following abbreviated grid assumes recurrent patterns; defi nitions 
are from NICHD 1997 & 2008 guidelines (see above references).
 FHR Pattern* Interventions & Actions

Category I Green

Mod variability (V); normal 
(nl) rate; absent late (LD) or 
variable (VD) decels (D); 
early decels (ED) may be 
present

Routine management; 
intermittent or continuous 
monitoring

Category IIa Blue
Mod V, nl rate, mild LD or 
VD; tachy with no D; min V 
with no D

Conservative ameliorating 
techniques*; notify CNM or MD 
within 30 min and establish plan

Category IIb Yellow

Mod V, mild & mod LD or 
VD; mild prolonged D (PD); 
mild/mod brady; Min V & 
tachy

Ameliorating techniques*; notify 
CNM or MD to consider bedside 
eval, may notify anesth, OR, and 
newborn resuscitator

Category IIc Orange

Mod V, severe LD, VD, PD 
or brady Tachy with mild/
mod D or mild/mod brady 
Min V, any decels

All above with clinician bedside 
evaluation; move patient to OR if 
pattern persists

Category III Red
Min V, any severe decels; 
brady and D; Absent V with 
D or brady; Sinusoidal

All above, plus immediate prep 
for delivery, either operative 
vaginal or CS

*Conservative techniques include position change, increasing IV fl uid, reducing uterine 
activity, modifi ed pushing, hyperoxia, and if indicated amnioinfusion and tocolysis. 

Discussion: The substantial heterogeneity in Category II prevents standardized 
clinical approaches. This 5-tier system, linking each pattern to increased fetal 
risk, requires testing for feasibility and effectiveness in avoiding fetal metabolic 
acidemia without an excessive increase in obstetric intervention.

S-296
Elevated Maternal Carbon Monoxide Early in Pregnancy Is Related 
to Histologic Placental Hypoxia. Meredith S Parrott, Hyagriv N Simhan. 
Obstetrics, Gynecology, and Reproductive Sciences, Magee-Womens Hospital, 
Pittsburgh, PA, USA.
OBJECTIVE: The placenta is a chronicle of intrauterine life, and 
histopathology can be valuable in linking pregnancy exposures to adverse 
pregnancy and neonatal outcomes. Smoking is a common exposure associated 
with poor pregnancy outcome. We sought to characterize the association 
between maternal smoking status, as well as carbon monoxide (CO) level, and 
histological evidence of placental hypoxia.
STUDY DESIGN: An interviewer-administered questionnaire which quantifi ed 
cigarette (cig) use was administered to women with singleton gestation 
enrolled in a prospective cohort study at <16wks gestation. Exhaled CO 
level was obtained at enrollment. Placental histopathologic examination was 
conducted by a single perinatal pathologist, blinded to clinical circumstances, 
using uniform research criteria. Placental hypoxia was defi ned by evidence 
of advanced villous maturation, chorangiosis, increased syncytial knots, or 
nucleated red blood cells. Individual components and an overall composite 
hypoxia pathology were correlated with maternal smoking status and CO level 
using Chi-square tests.
RESULTS: Approximately 45% (140/311) of women were smokers. One-
third of women had a CO level >7 ppm. Evidence of hypoxia was present in 
12% (37/311) placentas. Women with CO >7 ppm had a signifi cant increase 
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in placental hypoxia compared to those with CO ≤6 ppm (15.6% vs. 1.7%, 
p=0.01). Individual components and composite of hypoxia did not signifi cantly 
differ by smoking status (all P>0.05).
CONCLUSIONS: Higher exhaled CO levels earlier in pregnancy, indicating 
primary or secondary smoke exposure, are associated with histologic evidence 
of hypoxia in the placenta. We failed to identify this relationship using self-
reported smoking status.

S-297
Treatment for Cervical Fungal Infection Detected by Screening Pap Smear 
and the Risk of Intraamniotic Infection: Pilot Study. Rachel Pilliod, Terry 
K Morgan. Pathology, Oregon Health & Science University, Portland, OR, 
USA.
Background: Cervical infection by Candida is a common observation in pap 
smears from pregnant women. Others have shown that fungal positive pap 
smears do not predict which women will present with preterm birth, but the 
relationship between early pap smear fungal infection and histologic evidence 
of intra-amniotic infection (IAI) is unknown. Our objective was to compare 
the frequency of acute chorioamnionitis in patients with fungal positive pap 
smears to negative controls and to determine whether treating the fungus 
affected pregnancy outcome.
Methods: Retrospective review of all pap smears from pregnant women 
performed at OHSU from 2008 and 2009 (n=2129) diagnosed as positive 
for Candida (n=271, 13%) that also had followup placentas for histologic 
examination (n=50, 2% of total). A randomized set of pap smears from pregnant 
women negative for Candida (n=1858) with available placentas for histologic 
review were also selected to obtain gestational age-matched controls (n=50). 
Minimal criteria for histologic evidence of IAI was defi ned as neutrophils 
present at the chorionic plate (acute chorionitis). Relevant patient information 
was documented for each case (eg, age, parity, symptoms, treatments, pregnancy 
outcome). Differences between groups was determined by Mann Whitney-U 
test, Chi-square analysis, and odds ratios with 95% confi dence intervals.
Results: Maternal age was signifi cantly less in Candida positive pap smears 
(27 +/- 5 years) compared to fungal negative controls (31 +/- 6 years) (p<0.01). 
Similar to prior reports, the frequency of preterm birth in patients with 
Candida (25/50, 50%) was similar to the frequency in negative control cases 
(30/50, 60%) (p-value=0.31). Histologic evidence of IAI was present in 13/50 
fungus pap positive cases (26%) and 8/50 negative pap controls (16%). Only 
5 patients with Candida were symptomatic at the time of pap smear and 4/5 
were treated. The frequency of IAI in treated patients (50%) was greater than 
untreated patients with fungi (25%), but the odds ratio in this pilot study was 
not signifi cant (2.91 [0.36-23.2]).
Conclusions: Cervical fungal infection diagnosed by early pregnancy pap 
smear does not appear to be associated histologic chorioamnionitis, or preterm 
birth. Symptomatic infections requiring treatment are rare (10%), but our pilot 
study raises the possibility that treatment for Candida may actually increase 
the odds of developing IAI. Further study is needed.

S-298
Cerebral Hemodynamic Effects of Intravenous Oxytocin Bolus at the 
Time of Cesarean Delivery. Ineke R Postma,1 Teelkien R van Veen,1 Scott L 
Mears,2 Gerda G Zeeman,1 Michael A Belfort.3,4 1Department of Obstetrics & 
Gynecology, University Medical Center Groningen, Groningen, Netherlands; 
2Department of Anesthesiology, St. Mark’s Hospital, Salt Lake City, UT, USA; 
3Department of Obstetrics and Gynecology, University of Utah, Salt Lake City, 
UT, USA; 4Department of Maternal Fetal Medicine, St. Mark’s Hospital, HCA 
Healthcare, Salt Lake City, UT, USA.
OBJECTIVE Oxytocin is widely used to prevent postpartum hemorrhage at 
the time of Cesarean delivery. This drug is known to have both vasodilatory 
and vasoconstrictive effects in different human blood vessels. Administration 
of high dose intravenous oxytocin (5 and 10 IU) has recently been shown to 
cause ST depression in the human myocardium with possible cardiac ischemia. 
The effects of a similar dose on maternal cerebral hemodynamics are unknown. 
Therefore, we aimed to determine the effect of a 5 IU oxytocin IV bolus on 
maternal middle cerebral artery (MCA) hemodynamics.
STUDY DESIGN Prospective observational study. MCA velocity profi les 
were measured using transcranial Doppler (TCD) in 6 healthy, normotensive 
women scheduled for an elective Cesarean delivery. Blood pressure (BP) was 
recorded at the time of TCD measurement. Measurements were performed at 
baseline and again at 2 and 5 minutes following the oxytocin bolus. At each TCD 
measurement systolic, diastolic and mean velocities were recorded. Resistance 
index (RI), pulsatility index (PI), cerebral perfusion pressure (CPP), resistance 

area product (RAP) and cerebral fl ow index (CFI) were calculated.
RESULTS A signifi cant decrease in BP was noted 5 minutes after infusion, 
whereas the cerebral effects were seen after only 2 minutes: systolic velocity, 
RI and PI increased signifi cantly and to above expected limits for gestational 
age. CPP and CFI values decreased signifi cantly after 2 minutes and RAP after 
5 minutes. The shape of the MCA velocity waveform also changed signifi cantly 
suggesting an increased resistance profi le.
CONCLUSIONS: Oxytocin as a 5 IU bolus decreases cerebral perfusion and 
fl ow index within minutes of administration, and increases RI and PI. This 
is consistent with cerebral vasoconstriction due to a direct effect on smaller 
arteries and arterioles in the brain. Further studies are needed to determine 
the relationship and clinical effects of these changes in women with impaired 
autoregulation, including those with hypertensive disorders of pregnancy.

S-299
Comparison of Maternal and Neonatal Outcomes among Spontaneous 
Vaginal, Operative Vaginal, and Cesarean Deliveries. Kiran Rao,1 Hamisu 
Salihu,2 Alfred Mbah,2 Valerie Whiteman.1 1Obstetrics & Gynecology, Division 
of MFM, University of South Florida School of Medicine, Tampa, FL, USA; 
2Lawton Chiles Center for Healthy Mothers and Babies, University of South 
Florida, Tampa, FL, USA.
OBJECTIVE: To compare risks for maternal and neonatal outcomes across 
four methods of delivery (spontaneous vaginal, forceps assisted, vacuum 
assisted, and cesarean).
STUDY DESIGN: A retrospective cohort design using Florida hospital 
discharge data linked to vital records for the years 1998 through 2007 (N 
= 1,406,109). The association between the different modes of delivery and 
maternal and neonatal outcomes was assessed using logistic regression with 
correction for intracluster correlation for repeated births.
RESULTS: Cesarean section was protective against post-partum hemorrhage 
(OR =0.49, 95% CI 0.47-0.50), intracranial hemorrhage (OR =0.51, 95% CI 
0.50-0.53), cephalhematoma (OR = 0.71, 95% CI 0.68-0.74), and brachial 
plexus injury (OR = 0.05, 95% CI 0.04-0.06) but increased the odds for facial 
nerve injury (OR = 1.53, 95% CI 1.21-1.95), seizures (OR 1.35, 95% CI 1.32-
1.38), CNS depression (OR = 1.98, 95% CI 1.63-2.41) and feeding diffi culty 
(OR = 1.46, 95% CI 1.41-1.52) when compared to spontaneous vaginal delivery. 
Forceps assisted delivery increased the odds of cephalhematoma (OR = 2.99, 
95% CI 2.60-3.44), facial nerve injury (OR= 15.40, 95% CI 10.50-22.70), 
brachial plexus injury (OR = 3.38, 95% CI 2.63-4.34), seizures (OR = 1.55, 95% 
CI 1.38-1.74), and CNS depression (OR = 3.32, 95% CI 1.56-7.05) compared 
to spontaneous vaginal delivery. Vacuum assisted delivery increased the odds 
of intracranial hemorrhage (OR = 1.06, 95% CI 1.01-1.12), cephalhematoma 
(OR = 4.16, 95% CI 3.96-4.37), facial nerve injury (OR = 2.12, 95% CI 1.40-
3.23), brachial plexus injury (OR = 2.73, 95% CI 2.43-3.08), seizures (OR = 
1.26, 95% CI 1.20-1.33), CNS depression (Or = 3.69, 95% CI 2.70-5.03), and 
feeding diffi culty (OR = 1.18, 95% CI 1.09-1.28) compared to spontaneous 
vaginal delivery.
CONCLUSION: Spontaneous vaginal delivery remains protective against a 
variety of adverse maternal and neonatal outcomes, but cesarean section can 
also be protective depending on the outcome of interest. There does not seem 
to be a meaningful difference between negative outcomes associated with 
forceps assisted versus vacuum assisted delivery.

S-300
The Effects of Intermittent Pneumatic Compression on Fibrinolysis during 
Cesarean Delivery. Keisha LB Reddick, Amy P Murtha, Chad A Grotegut, 
Andra H James, Geeta K Swamy, Leo R Brancazio. Obstetrics and Gynecology, 
Duke University Medical Center, Durham, NC, USA.
Objective
Pregnancy is associated with increased risk for thromboembolic events. 
Women undergoing cesarean delivery are at higher risk for thromboembolic 
events compared to women having a vaginal delivery. Intermittent pneumatic 
compression devices (IPCs) are a non-invasive, cost-effective method of 
surgical thromboprophylaxis in non-pregnant adults. The aim of this study is to 
examine the effects of IPCs on peri-operative fi brinolysis in low-risk pregnant 
women undergoing cesarean delivery.
Methods
Forty-nine women undergoing scheduled elective cesarean from April 2009 – 
March 2010 were randomized to IPCs or usual care. All participants had three 
blood samples obtained: 1) baseline, 2) one hour after placement of IPCs and 
3) after cesarean delivery. Tissue-plasminogen activator (t-PA), plasminogen 
activator inhibitor-1 (PAI-1), PAI-2, and thrombin-antithrombin complex (TAT) 
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levels were analyzed in each sample using enzyme-linked immunosorbant assay. 
Statistical analysis was performed using repeated measures 2-way analysis of 
variance with α = 0.05.
Results
There was a time dependent change in both t-PA and PAI-1 levels following 
delivery (p <0.001), but there was no difference between women who were 
randomized to IPCs or usual care. There were no changes in PAI-2 or TAT 
levels within or between groups.
Fibrinolytic Markers
 Baseline 1 hour after IPC 

Placement Postoperative
TPA IPC 6.54 ± 4.24 6.03 ± 3.58 8.84 ±4.71
TPA No IPC 6.02 ± 7.24 6.04 ±7.61 7.97 ± 5.00
PAI-1 IPC 87.85 ± 39.85 89.23 ± 36.33 43.14 ± 23.77
PAI-1 No IPC 91.71 ± 50.45 86.91 ± 36.75 52.53 ± 32.06
PAI-2 IPC 224.23 ± 81.75 228.24 ± 82.69 212.01 ± 80.13
PAI-2 No IPC 246.76 ± 67.13 257.11 ± 74.27 242.57 ± 71.30
TAT IPC 21.82 ± 10.79 24.51 ± 18.46 22.07 ± 12.83
TAT No IPC 26.05 ± 11.77 24.93 ± 13.56 22.30 ± 10.14
Data are mean ± standard deviation (ng/mL) 

Conclusions
Peri-operative markers of fibrinolysis were not significantly altered by 
intermittent pneumatic compression in this study of low-risk pregnant women 
undergoing cesarean delivery. Further research regarding the mechanism and 
effi cacy of IPCs for thromboprophylaxis in pregnant women is warranted.

S-301
Umbilical Cord Cytokines/Chemokines and the Impact of Maternal, 
Fetal and Labour Related Variables in Term Pregnancies. CJ Chan,1 KL 
Summers,2 N Chan,2 DB Hardy,1 BS Richardson.1 1OB/GYN, Children’s Health 
Research Institute, University of Western Ontario, London, ON, Canada; 
2Immunology and Pathology, University of Western Ontario, London, ON, 
Canada.
Objective: To determine venous (V) and arterial (A) cord blood levels for 
selected cytokines and chemokines at the time of delivery and thereby the 
relative contributions of gestational tissue versus fetal sources in labouring 
and non-labouring patients at term, and the impact of maternal, fetal and 
labour related variables.
Methods: Fifty-fi ve low risk patients were studied (elective cesarean section 
n=15, and labouring n=40) with blood sampling from the umbilical cord (UC) 
after delivery of the fetus and from the cord at its insertion into the placenta 
after delivery of the placenta, with subsequent measurement of blood gases, 
pH, IL-1α, IL-6, IL-8, IL-10, MCP-1, MIP-1α, MIP-1B and TNFα.
Results: UC levels for IL-6, IL-8 and IL-10 were signifi cantly increased 
in labouring compared to non-labouring patients (by ∼10, 2 and 3 fold, 
respectively). In labouring patients, UC V levels for IL-10 and MIP-1α were 
signifi cantly increased compared to respective A levels and indicating a net fl ux 
from the placenta, whereas UC A levels for IL-6 and IL-8 were signifi cantly 
increased compared to respective V levels and indicating a net fl ux from fetal 
sources. Moreover, placental cord levels for IL-6, IL-10, MIP-1α and MIP-1B 
were generally higher than those from the respective umbilical levels indicating 
that placental release into cord blood must be occurring. Increasing maternal 
body mass index showed a signifi cant association with lower UC levels for IL-
1α and IL-10; fetal gender female showed a signifi cant association with higher 
UC levels for IL-10; while histologic chorioamnionitis showed a signifi cant 
association with higher UC levels for IL-6 and IL-8.
Conclusion: UC levels of the infl ammatory cytokines IL-6, IL-8 and IL-10 
are increased in low risk labouring patients at term and more so when showing 
histologic chorioamnionitis which might then contribute to newborn morbidity 
in these pregnancies. The production of IL-6 likely involves both gestational 
tissue and fetal contributions, whereas IL-8 appears to be mainly of fetal origin, 
in contrast to IL-10 and the chemokines MIP-1α and MIP-1B which appear to 
be mainly from the placenta. Maternal body mass index and fetal gender also 
impact UC levels for IL-1α and IL-10 confi rming an interactive effect on the 
fetal infl ammatory response process.

S-302
Maternal Complications after PPROM. Brandi Compton-Joseph, David 
Banh, Lynda Hernandez, Pamala Gessling, Manuel E Rivera-Alsina. Division 
of Maternal Fetal Medicine, Methodist Health System, Dallas, TX, USA.
OBJECTIVES: Preterm Premature Rupture of the Membranes (PPROM) is 
among the most common causes of perinatal mortality and morbidity, mainly 
due to pre-term delivery. It is common practice in the US to delay delivery in 
PPROM in order to avoid complications of prematurity. Maternal complications 

in cases where delay of delivery was attempted may be increased. The objective 
of this study was to survey the maternal complications in cases of PPROM 
with delayed delivery in our institution.
MATERIALS & METHODS: Retrospective review of Labor & Delivery 
PPROM data-base from January 2008 to December 2009 was undertaken. 
Mode of delivery and maternal complications were compiled.
RESULTS:
RESULTS
 2008 2009 TOTALS TOTAL % Study 

Group
TOTAL % 
MDMC

Total Deliveries 3,264 3,658 6,922   
Total PPROM 225 195 420   
Vaginal Deliveries 141 132 273   
Cesarean Sections 84 63 147 35% 26.5%
COMPLICATIONS      
Chorioamnionitis 12 9 21 5% 1.95%
Maternal Fever 3 5 8 1.9% 0.72%
Abruption Placenta 0 4 4 0.95% 0.56%
Partial Previa 1 0 1   
Maternal Hemorrhage 0 1 1   
Pre-Eclampsia 27 23 50 11.9% 13%
All Complications 43 42 85 20.2% 18%
CONCLUSIONS:
In our institution mothers with the diagnosis of PPROM and delayed delivery, 
when compared with the general obstetrical population, have a higher risk of 
delivering by cesarean section. They also had a higher \chance of developing 
chorioamnionitis, maternal fever and abruption placenta. No patient in the study 
group had sepsis, and there was no maternal death. Our pilot study patients 
with PPROM demonstrated a higher percentage of deliveries by cesarean 
sections, infectious complications and abruptio placenta when compared to 
patients without the diagnosis of PPROM in our population. In the future we 
will expand the number of patients in the study group and further review the 
incidence of complications related to the latent period.

S-303
Maternal Age and Risk of Stillbirth. Jacques E Samson,1 Mauro Schenone,1 
Rebecca A Uhlmann,1 Ramasubbareddy Dhanireddy,2 Giancarlo Mari.1 
1Obstetrics and Gynecology, University of Tennessee Health Science Center, 
Memphis, TN, USA; 2Neonatology, University of Tennessee Health Science 
Center, Memphis, TN, USA.
Objective: The objective of the study was to compare the rate of stillbirth 
based on maternal age.
Study Design: A retrospective study of our institution’s database was performed. 
Sociodemographic and clinical data were reviewed. We limited our study to 
patients between the ages of 15 and 45 years and to those that had a gestational 
age at delivery between 20 and 42 weeks. Maternal age was categorized into <35 
years (n=57844) and 35 or older (n=3412). Binary logistic regression was used 
for statistical analysis. We controlled for pre-gestational diabetes and tobacco 
use. A p-value <0.05 was used to indicate statistical signifi cance.
Results: 52,240 pregnancies were included in the study. 426 patients had a 
stillbirth. The rate of stillbirth was 8/1,000 in patients younger than 35 years old. 
It was 13/1,000 in patients 35 years or older (p<0.01). The difference remained 
signifi cant after correcting for pre-gestational diabetes and tobacco use.
Conclusions: These data indicate that women older than 35 years of age have 
an increased risk of stillbirth. This suggests that management of pregnancies 
of women older than 35 years of age may need closer monitoring during 
pregnancy.

S-304
Smoking and Risk of Stillbirth. Jacques E Samson,1 Mauro Schenone,1 
Rebecca A Uhlmann,1 Ramasubbareddy Dhanireddy,2 Giancarlo Mari.1 
1Obstetrics and Gynecology, University of Tennessee Health Science Center, 
Memphis, TN, USA; 2Neonatology, University of Tennessee Health Science 
Center, Memphis, TN, USA.
Objective: It has been reported that pregnant women exposed to tobacco 
have a signifi cantly higher risk of stillbirth, independent of differences in 
sociodemographic characteristics and antenatal care. The objective of the study 
was to compare the rate of stillbirths in tobacco smoking mothers with those 
of non-smoking mothers.
Study Design: A retrospective study of our institution’s database was performed. 
Sociodemographic and clinical data were reviewed. We limited our study to 
patients between the ages of 15 and 45 years and to those that had a gestational 
age at delivery between 20 and 42 weeks. Binary logistic regression was used 
for statistical analysis. We controlled for pre-gestational diabetes and maternal 
age. A p-value <0.05 was considered to be statistically signifi cant.
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Results: 53,353 pregnancies were included. 21% of the patients used tobacco. 
437 patients had a stillbirth. The stillbirth rate in smokers was 9/1,000 and 
8/1,000 in non-smokers. The difference in stillbirth rate between smokers and 
non-smokers was not statistically signifi cant after correcting for maternal age 
and pre-gestational diabetes (p=0.909).
Conclusions: These data indicate that in our population, there is no correlation 
between stillbirth and maternal smoking.

S-305
Is There an Association between Neonatal Arterial Cord pH <7.0 and 
Adverse Pregnancy Outcomes. Lisa Simmonds, Oded Langer, Dina Robins, 
David Cole, Rachelle Schwartz. Obstetrics and Gynecology, St. Luke’s-
Roosevelt Hospital, New York, NY, USA.
OBJECTIVE: Traditionally, cord pH<7.0 at delivery has been associated with 
adverse perinatal outcomes. We sought to determine the association between 
fetal acidemia (arterial cord pH <7.0) and pregnancy outcome.
STUDY DESIGN: In an ongoing study, data was collected and reviewed from 
our computerized laboratory database for all neonates with cord pH <7.0 at 
Roosevelt Hospital from January 2009-June 2010. At delivery, a 10-20 cm 
segment of umbilical cord is doubly clamped and arterial and venous samples 
are obtained by trained personnel. Neonatal outcomes evaluated included 
neonatal death, 5 minute apgar scores and NICU admission.
RESULTS: Ninety-six neonates out of 5149 had an umbilical artery cord pH 
<7.0 between January 2009-June 2010. Eighty-three were >37 weeks gestational 
age. Thirty-six out of 96 neonates were admitted to the NICU. Twenty-four 
(29%) full term neonates required NICU admission with an average length of 
stay of 4.7 days. Fifty-nine (71%) went to the well baby nursery. There were 
no neonatal deaths in the full term group while two neonatal deaths occurred 
in the preterm group. Five infants were transferred to an outside facility for 
brain cooling. There was no signifi cant difference in mean cord pH between 
term and preterm infants. 89.4% of neonates with cord pH<7.0 had apgar scores 
between 7-10 at 5 minutes of life.
CONCLUSION: In contrast to previous reports associating high rates of 
adverse outcomes with fetal acidemia, our data suggests a wide spectrum of 
outcome severity in neonates with cord pH <7.0.

S-306
Evaluating the Association between Hospital Blood Availability and 
Maternal and Neonatal Outcomes. Sindhu K Srinivas,1 Meredith Parrot,3 
Corinne Fager,2 Hyagriv Simhan,3 Scott Lorch.2 1OBGYN, Maternal and Child 
Health Research Program, University of PA, Philadelphia, PA; 2Neonatology, 
The Children’s Hospital of Philadelphia, Philadelphia, PA; 3OBGYN, University 
of Pittsburgh, Magee-Womens Research Institute, Pittsburgh, PA.
OBJECTIVE: Obstetric (OB) emergencies are often unpredictable and metrics 
to evaluate OB quality are desperately needed. We hypothesize that blood 
product availability at OB hospitals is associated with outcomes and may be 
a marker of quality.
STUDY DESIGN: A telephone survey assessing immediate blood availability 
(BA) (total O negative units (ONEG) and packed red blood cells (PRBC)) at all 
Pennsylvania (PA) hospitals was performed. Birth and death certifi cates were 
linked to maternal and neonatal discharge records between 1/1/04-12/31/05. 
Hospitals without OB or < 50 deliveries/year were excluded. Two cohorts of 
patients affected by BA (cohort 1:previa and abruption patients; cohort 2:prior 
cesarean delivery patients) were analyzed. A maternal composite (MCOMP) 
including coagulation defects, renal failure, OB shock, death, and OB surgical 
complications and a neonatal composite (NCOMP) including perinatal asphyxia 
and fetal death were identifi ed using ICD-9CM codes. The association between 
BA and both outcomes were calculated using logistic regression. Analyses were 
stratifi ed by delivery volume.
RESULTS: 101 of 125 hospitals were analyzed. Of the 150,268 births during 
the study period, 2,508 and 20,987 patients were in cohorts 1 and 2 respectively. 
ONEG and PRBC were not associated with either outcome in either cohort 
among lower volume hospitals. In hospitals with >2000 deliveries, MCOMP 
was not associated with BA. However, in these larger volume hospitals, ONEG 
was associated with higher NCOMP in both cohorts. This same association was 
observed between PRBC and NCOMP in cohort 2 (OR=1.002, p=0.04).
CONCLUSION: Increased BA was associated with increased NCOMP. Patient 
selection and lack of severity adjustment make it diffi cult to use hospital 
characteristics to measure OB quality. This further demonstrates the need to 
develop OB specifi c metrics.

NCOMP-cohort 1
Volume ONEG P Value
<1000 0.96 0.32
1000-2000 1.01 0.20
>2000 1.03 0.04
NCOMP-cohort2
<1000 1.01 0.66
1000-2000 1.01 0.32
>2000 1.04 0.0003

S-307
Smalll for Gestational Age (SGA) at Term Is Associated with Changes 
in Second Trimester Fetal Growth Rate and Uteroplacental Doppler 
Waveforms. Peter R Stone, Katie Groom, Eliza Chan, Lesley M McCowan. 
Obstetrics and Gynecology, University of Auckland, Auckland, New 
Zealand.
Most SGA fetuses are delivered >37 weeks and are often not recognised as 
small until after birth.Being born small results not only in increased perinatal 
mortality and morbidity, but potential impacts on life long health and disease. 
Second trimester fetal growth rates and uterine and umbilical arterial Doppler 
studies were analysed from a cohort of 1872 women in the SCOPE study.The 
SCOPE study is a large prospective multinational investigation of preeclampsia, 
preterm birth and SGA in healthy nulliparous women. In the model developed, 
fetal abdominal circumference (AC) was the most important single parameter 
associated with size at birth defi ned by customised birthweight centiles, thus 
AC at 20 and 24 weeks was categorised into 3 centile groups,<10th,10th-
90th,>90th centiles. Growth rate was defi ned by change across these centile 
groups between the 2 scans. Rates of SGA were higher in those with AC<10th 
centile(OR 3.2, 95%CI 2.0-5.2), a negative centile change from 20-24 weeks 
was associated with increased rates of SGA in all groups (OR 1.7, 95%CI 2.1-
4.7) as was abnormal uterine arterial Doppler at 20 weeks (OR 2.4, 95%CI 
1.5-3.7 [table 1] and at 24 weeks (OR 1.9, 95%CI 1.3-2.9). Umbilical Doppler 
at 24 weeks also showed a signifi cant association with increased rates of SGA 
at term (OR 2.0,95% CI 1.3-3.0).
Term SGA, 2nd Trimester fetal Growth Rate and 20week Uterine Doppler
AC centile 
category

Term SGA%
(from centile)

Change in 
centile 
(2 scans)

Term SGA%
(growth rate)

UtArt Doppler 
RI(20wk)

TermSGA%
(Doppler)

<10th(n=89) 30.3 neg 28.6 N 23.1
    A 100
  NC 31.8 N 27.6
    A 80
  P 25.0 N 22.2
    A 33.3
≥10th-≤90th
(n=1671) 12.0 neg 18.6 N 17.8
    A 28.6
  NC 11.8 N 10.3
    A 30.2
  P 6.2 N 6.6
    A 0
>90th(n=112) 3.6 neg 11.8 N 11.8
    A 0.0
  NC 1.3 N 1.4
    A 0
  P 5.9 N 0
    A 33.3
N=mean RI≤90thcentile; A= RI>90th centile, Neg=negative, NC=no change, 
P=positive 

Early changes in fetal growth rate and uteroplacental Doppler waveforms in the 
second trimester are associated with SGA at term. These fi ndings may allow 
initiation of preventative therapy and improve antenatal detection of SGA 
permitting increased surveillance and timely delivery to enhance pregnancy 
outcome.

S-308
Delivery Mode in Women with Severe Preeclampsia Remote from Term: 
Trial of Labor or Cesarean. Molly J Stout,1 Christina M Scifres,2 David M 
Stamilio.1 1Department of Obstetrics and Gynecology, Washington University in 
Saint Louis, Saint Louis, MO, USA; 2Department of Obstetrics and Gynecology, 
Magee Womens Hospital University of Pittsburgh, Pittsburgh, PA, USA.
Objective:To investigate if the rate of successful vaginal delivery is affected 
by early versus late gestational age in a cohort of women undergoing labor 
induction (IOL) for preeclampsia.
Study Design: A secondary analysis of a retrospective cohort study of 354 
women from 2005-2007 undergoing evaluation for suspected preeclampsia. 
We collected data on outcomes including mode of delivery and preeclampsia, 
and population characteristics including demographics, medical history, blood 
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pressure, symptoms and lab results. Bivariate and stratifi ed analyses were 
used to estimate the rate of vaginal delivery by delivery gestational age and to 
compare the rate of successful IOL in women with preeclampsia at <31 weeks 
compare to ≥31 weeks.
Results:Of 354 women, 63.6% (n=217) had preeclampsia at delivery and 
18.9% (n=41) were diagnosed and delivered at <31 weeks of gestation. When 
comparing early (< 31 weeks) and late gestational age (≥31 weeks) groups, 
patients were similar for all characteristics and comorbidities except for a 
higher rate of diabetes in the late gestational age group. Women with delivery 
gestational age ≥31 weeks were 3-times more likely to undergo IOL. Of 
those who underwent IOL, the majority went on to have a vaginal delivery 
regardless of the gestational age group. Women with preeclampsia at <31 
weeks undergoing IOL were no more likely to require cesarean delivery than 
those undergoing IOL at ≥31 weeks. Characteristics of women who were 
chosen for IOL at <31 weeks were similar to patients who were delivered by 
cesarean without being offered IOL except that women undergoing IOL less 
frequently had a headache.
Outcomes by gestational age
 Delivery ≥31 wks 

N (%)
Delivery <31 wks 
N (%)

Relative risk 
(95% CI) p-value

Preeclampsia 176 (61.3) 41 (75.9) 1.2 (1.0-1.5) 0.04
Induction attempted 143 (50.5) 8 (14.8) 0.3 (0.2-0.6) <0.001
Vaginal delivery after 
induction 121 (84.6) 6 (75.0) 1.0 (0.7-1.4) 0.96

Conclusion: In contrast to prior research, IOL in women with severe 
preeclampsia at < 31 gestational weeks results in successful vaginal delivery 
as frequently as those at later gestational age and is therefore a reasonable 
delivery strategy.

S-309
Force Perception Training in Simulated Shoulder Dystocia Delivery. 
Katarzyna Suffecool,1 Barak M Rosenn,1 Richard C Miller,2 Wendy B Warren.2 
1Obstetrics and Gynecology, Saint Luke’s - Roosevelt Hospital Center, New 
York, NY, USA; 2Obstetrics and Gynecology, Saint Barnabas Medical Center, 
Livingston, NJ, USA.
Objective:
To determine whether simulation training can improve perception of traction 
force applied during simulated shoulder dystocia delivery.
Study Design:
Clinicians at our institution participated in a shoulder dystocia simulation 
scenario using Noelle, a robotic birth simulator (Gaumard Scientifi c, FL). 
Three maneuvers to resolve shoulder dystocia were demonstrated: downward 
traction, a rotational maneuver and delivery of the posterior arm. Traction 
forces applied to the infant were measured by a sensor and graded on the scale 
from 1-10 representing x-y Newtons. A score of 1 to 5 was the equivalent force 
used in routine delivery, a score of 6 to 8 for diffi cult delivery and 9 to 10 for 
maximum acceptable force used. The scale was developed based upon work of 
Allen et al. (Obstet Gynecol, 1990). Participants were asked to perform the 3 
maneuvers and to grade the applied force while being blinded to the actual force 
measured. Following the initial simulation, a training session was conducted and 
the participants were given feedback regarding the strength of the forces being 
applied. Finally, during a third exercise, the participants again were asked to 
score the traction force applied at each maneuver but were blinded to the actual 
force. We compared the estimate of the force used to the actual recorded force. 
We compared the accuracy of the participants’ assessments before and after the 
training exercise. All data were analyzed using SPSS 18.0 graduate software 
(SPSS Inc.,IL) P <0.05 was considered signifi cant throughout.
Results:
Twenty fi ve clinicians completed three parts of the protocol. Initially, there 
was a weak correlation between the participants’ estimated force and the actual 
force applied (Linear regression p=0.079, p=0.748, p=0.478 for 1st, 2nd and 
3rd maneuver respectively). Force perception training was associated with a 
signifi cantly improved accuracy in estimating the actual force (linear regression 
p<0.05 for all three maneuvers). Training was also associated with a reduction of 
the mean peak force used. There was a trend for an effect of level of experience 
on improvement in force perception after training (p=0.112)
Conclusions:
Force perception training with a real time feedback signifi cantly improves 
operator perception of traction force in a simulated shoulder dystocia 
delivery.

S-310
Advanced Maternal Age and Parity: Do Prior Births Matter. Clara 
Ward,1 Yvonne W Cheng,1 Aaron B Caughey.2 1Obstetrics, Gynecology, and 
Reproductive Sciences, University of California, San Francisco, CA, USA; 
2Obstetrics and Gynecology, Oregon Health and Science University, Portland, 
OR, USA.
OBJECTIVE: To examine obstetric outcomes in women of advanced maternal 
age (AMA) stratifi ed by parity.
STUDY DESIGN: This is a retrospective cohort study of singleton births 
to women age 35 or greater at the University of California, San Francisco 
between 1990 and 2008. Women were stratifi ed by parity (nulliparous, one 
through four, or ≥5 births) and age: 35-37, 38-40, and ≥41 years. Statistical 
comparisons were made using chi-square test and multivariable analysis to 
control for potential confounders.
RESULTS: When stratifi ed by parity, increasing maternal age was associated 
with higher odds of cesarean delivery and operative vaginal delivery (Table 
1). Particularly, grand multiparous women >41 had higher odds of intrauterine 
fetal demise compared to grandmultiparous women age 35-37 years.

CONCLUSION: Among women 35 and older, increasing maternal age is 
associated with perinatal and obstetric morbidity. This risk was not modifi ed 
by parity. Further research needs to investigate what factors contribute to this 
increased risk in women >35, and >41 in particular.

S-311
Preterm Infants Have a Decreased Risk of Sepsis in the Setting of Epidural 
Associated Fevers. Clara Ward,1 Yvonne W Cheng,1 Aaron B Caughey.2 
1Obstetrics, Gynecology, and Reproductive Sciences, University of California, 
San Francisco, CA, USA; 2Obstetrics and Gynecology, Oregon Health and 
Science University, Portland, OR, USA.
Objective: To examine the extent of morbidity ascribed to epidural-associated 
fever in preterm neonates
Methods: This is a retrospective cohort study of 2,579 deliveries at a single 
institution with intrapartum fever in the setting of epidural analgesia, 612 of 
which were preterm. Primary outcome variables included neonatal sepsis, Apgar 
scores, neonatal intensive care (NICU) admission, postpartum hemorrhage 
(PPH), length of labor, and cesarean delivery (CD). Univariate analysis and 
multivariable logistic regression were used to assess the risk of sepsis while 
controlling for possible confounding covariables.
Results: As expected, rates of sepsis were statistically signifi cantly associated 
with intrapartum fever, regardless of epidural status (p<0.001). In the setting 
of an epidural, intrapartum fever and preterm delivery, however, there was a 
decreased risk of sepsis, NICU admission, and 5-minute Apgar scores less than 
7. After controlling for possible confounding covariables, epidural analgesia 
was associated with an overall decreased risk of sepsis in the setting of fever 
and preterm delivery. (Table 1)
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Conclusions: In the presence of an epidural, intrapartum febrile morbidity 
was associated with a reduced prevalence of sepsis, NICU admission, and 
low 5-minute Apgar scores for preterm infants. Further research needs to 
characterize other factors that may better predict neonatal morbidity in the 
setting of intrapartum fever in order to minimize potentially unnecessary 
diagnostic procedures.


