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O-001
Inhibition of the Chemokine Response Prevents Preterm Labor 
but Not an Invasive Infection in a Nonhuman Primate Model. 
Michelle Coleman†,1 Austyn Orvis,1 Sean Merillat,1 Jason Ogle,2 Audrey 
Baldessari,2 Oksana Shynlova,3 Stephen Lye,3 Lakshmi Rajagopal∗,1 
Kristina Adams Waldorf∗.2 1Seattle Children’s Research Institute, Seattle, 
WA, United States; 2University of Washington, Seattle, WA, United States; 
3University of Toronto, Toronto, ON, Canada.
Introduction: Intrauterine infection, which occurs in most early preterm 
births, triggers an immune response culminating in preterm labor (PTL). 
Leukocyte activation within the decidua, myometrium and cervix 
is strongly associated with the inflammatory response and PTL. We 
hypothesized that inflammation within the decidua is an essential event 
that enables microbial trafficking across the chorioamniotic membranes 
and into the amniotic fluid. We hypothesized that administration of a 
broad-spectrum chemokine inhibitor (BSCI), at the site of bacterial 
inoculation in the choriodecidual space, could prevent microbial invasion 
of the amniotic cavity (MIAC) and preterm labor (PTL) in a unique 
nonhuman primate model.
Methods: Chronically catheterized pigtail macaques at 127 to 138 days 
gestation received choriodecidual inoculations of either (1) saline (N=7), 
(2) Group B Streptococcus (GBS; 5x10^8 colony forming units (CFU)/
ml; N=5), or (3) BSCI (10 mg/kg pre-treatment and daily intravenous 
and intra-amniotic daily infusions) + GBS (5x10^8 CFU/ml) (N=4). 
We serially sampled amniotic fluid in addition to cord blood at delivery 
to quantitate cytokines (IL1-b,TNFa, IL-6), chemokines (IL-8) and 
prostaglandins (PGE2, PGF2a) by Luminex and ELISA. Quantitative 
bacterial cultures were performed at the inoculation site, from amniotic 
fluid (AF) and multiple fetal tissues. AF cytokines, prostaglandins, 
and uterine contractility were compared using one-way ANOVA with 
Bonferroni adjusted pairwise comparisons.
Results: Compared with saline controls, GBS induced PTL in 4 of 5 
(80%) animals, but in only 1 of 4 (25%) receiving the BSCI. Despite the 
relative uterine quiescence in the BSCI group, MIAC and fetal pneumonia 
occurred in all 4 animals. In accordance with a selective chemokine 
inhibition, AF IL-8 was significantly lower in the BSCI compared to the 
GBS group (p=0.03). Surprisingly and despite a clear difference in labor 
patterns, there was no difference in cytokine or prostaglandin quantities 
between the BSCI and GBS groups.
Conclusion: Blocking the chemokine response to infection appears to 
powerfully suppress PTL, but is not sufficient to prevent MIAC and 
neonatal pneumonia. If tested with antibiotics, a strategy of chemokine 
inhibition may prolong gestational latency and prevent neonatal infectious 
morbidity.

O-002
Novel Non-Classic Progesterone (P4) Receptor PGRMC1 
Interactions and Functionality Reveal a Key Role During the Human 
Decidualization Process. S. Salsano†,1 A. Quiñonero,1 M. Yañez-Mo,2 
A. Gómez,3 S. Pérez,1 F. Domínguez.1,4 1IVI Foundation-RMA Global, 
Valencia, Spain; 2CBMSO, Madrid, Spain; 3IIS La Fe, Valencia, Spain; 
4INCLIVA, Valencia, Spain.
Introduction: Progesterone (P4) Receptor Membrane Component 1 
(PGRMC1) mediates the antiapoptotic and antimitotic actions of P4 in 
human granulosa cells. However, its function in the endometrium remains 
unknown. We previously demonstrated that PGRMC1 is down-regulated 
in receptive endometria and its overexpression inhibits decidualization. 
Here, we investigated interactions of PGRMC1 with other proteins and 
the effect of a PGRMC1 inhibitor (AG205) during decidualization.
Methods: PGRMC1 protein interactions were identified in non-
decidualized (ndESC) and decidualized (dESC) endometrial stromal 
cells through a pulldown assay during a long or short decidualization 
protocol (P4/E2;8 days or cAMP/MPA;4 days). PGRMC1 sequence was 
cloned in a pGEX-6P1 vector to express a GST-PGRMC1 fusion protein. 
Proteins extracted from ndESC and dESC (n=3) were incubated with 
GST-PGRMC1 or control GST proteins and subsequently identified by 
mass spectrometry (MS). To better understand the role of PGRMC1 in 
decidualization, an impermeable P4 (P4-BSA, 1uM) that activates only 

membrane receptors and the inhibitor AG205 (50 uM)(n=7) were used 
to block its action. Decidualization was evaluated by analyzing prolactin 
(PRL) secretion (ELISA) and cytoskeleton morphology (F-actin staining). 
Global gene expression following AG205 and P4-BSA treatment during a 
long protocol of decidualization was analyzed by microarray and validated 
by qPCR (n=4).
Results: Pulldown and MS analysis identified 22 and 25 new significant 
PGRMC1-interacting proteins in ndESC and dESC, compared to controls 
(p<0.01). Interaction network analysis categorized these proteins mainly 
into mitochondria and lysosome cellular components, both related to 
transport activity. Monoamine oxidase B (MAOB) was identified in dESC 
of both decidualization protocols. The PGRMC1-MAOB interaction 
was confirmed by immunofluorescence and co-immunoprecipitation in 
dESC. PRL secretion significantly decreased in the presence of P4-BSA/
E2 compared to dESC by P4/E2 (p<0.05). Furthermore, PRL levels were 
significantly increased in the presence of AG205+P4-BSA/E2 compared 
to ndESC and dESC only with P4-BSA/E2 (p<0.05). Finally, microarray 
analysis showed that AG205 was associated with 91 up- and 147 down-
regulated genes compared to ndESC (FDR<0.05). Moreover, biological 
processes associated with cholesterol/sterol biosynthesis and vesicle-
mediated transport were up-regulated.
Conclusion: Novel PGRMC1 protein interactions discovered in ESC 
and PGRMC1 functional analysis suggest that this protein is implicated 
in the deep remodeling of ESC during the decidualization process, 
interacting mainly with proteins involved in intracellular transport and 
mitochondrial activity.

O-003
Placenta-Derived Fetal Circulating Factors in Pregnancies 
Complicated by Maternal Obesity Induce Cardiomyocyte 
Hypertrophy In Vitro. Owen R Vaughan†, Theresa L Powell, Carmen 
C Sucharov, Thomas Jansson∗. University of Colorado, Aurora, CO, 
United States.
Introduction: Maternal obesity is associated with cardiac hypertrophy 
in the fetus and in childhood. MicroRNAs (miRNAs) regulate cardiac 
hypertrophic signaling and miRNA abundance is often altered in the 
circulation of adults with cardiac disease. Moreover, plasma miRNAs 
from pediatric cardiomyopathy patients induce hypertrophy in isolated 
cardiomyocytes. Maternal obesity alters placental expression of miRNAs, 
which are known to traffic into the fetal circulation. We hypothesized that 
RNAs in cord plasma and in the secretome of primary human trophoblast 
cells (PHTs) isolated from placentas of obese pregnant women induce 
cardiomyocyte hypertrophy in vitro.
Methods: Cord plasma and placental villous tissue were collected from 
obese pregnant women (body mass index, BMI>30, n=10) and normal 
controls (BMI<25, n=10) after informed consent. Isolated, syncytialised 
PHTs were incubated in low serum medium and the conditioned medium 
was collected after 24 hr. Neonatal rat ventricular myocytes (NRVMs), 
cultured in serum-free medium, were supplemented (2%) with cord 
plasma or PHT conditioned medium, from normal or obese pregnancies, 
or remained untreated. After 72 hr, RNA was extracted from NRVMs and 
the relative expression of atrial natriuretic factor (Nppa), β- and α-myosin 
heavy chain (Myh7, Myh6) determined as markers of pathological 
hypertrophy. To establish the mechanistic role of circulating RNAs, cord 
plasma samples were freeze-thawed and RNase treated then supplemented 
to NRVMs in the presence of liposomal transfection reagent. Data were 
analyzed by ANOVA with Holm-Sidak post-hoc test.
Results: Treating NRVMs with cord plasma from fetuses of obese, but not 
normal, women increased Nppa expression (+247%, P<0.01) and the ratio 
Myh7:Myh6 (+121%, P<0.01), compared to untreated NRVMs. Similarly, 
conditioned medium from PHTs isolated from pregnancies complicated 
by maternal obesity upregulated the NRVM Myh7:Myh6 expression ratio 
(+110%, P<0.05), but not Nppa expression, compared to unconditioned 
medium. RNase-treatment abolished the hypertrophic effect of cord 
plasma from obese women, such that Nppa expression and Myh7:Myh6 
ratio were similar in NRVMs treated with lean or obese plasma following 
RNA digest (interaction obesity x RNase treatment P<0.05).
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Conclusion: Circulating factors in umbilical plasma and secreted by 
cultured PHT cells isolated from pregnancies complicated by maternal 
obesity induce cardiomyocyte hypertrophy in vitro. This effect is in part 
RNA-mediated. We speculate that changes in the levels of placenta-derived 
circulating factors, possibly miRNA, underpin fetal cardiac hypertrophy 
and contribute to the developmental programming of cardiovascular 
disease in human pregnancies complicated by maternal obesity.

O-004
ARID1A Loss Results in Non-Receptive Endometrium with FOXA2 
Deficiency in Endometriosis-Related Infertility. Ryan M Marquardt†,1 
Tae Hoon Kim,1 Hanna Teasley,1 Asgerally T Fazleabas,1 Steven L Young,2 
Bruce A Lessey,3 Jae-Wook Jeong∗.1 1Michigan State University, Grand 
Rapids, MI, United States; 2University of North Carolina, Chapel Hill, 
NC, United States; 3University Medical Group, Greenville Health System, 
Greenville, SC, United States.
Introduction: Endometriosis is associated with infertility, but the exact 
pathophysiology of this effect remains unclear. Expression of ARID1A, 
a SWI/SNF nucleosome remodeling complex protein, is decreased 
in eutopic endometrium from infertile women with endometriosis. 
Furthermore, conditional uterine Arid1a knockout mice (Pgrcre/+Arid1af/f) 
are infertile. We hypothesized that ARID1A loss causes endometriosis-
related infertility due to a non-receptive endometrium.
Methods: 1) To determine the effect of ARID1A loss on endometriosis 
development, we surgically induced endometriosis with endometrium 
of Pgrcre/+Arid1af/f and control mice. 2) We utilized a non-human primate 
(baboon) endometriosis model to track ARID1A expression in eutopic 
endometrium through disease progression. 3) To identify the molecular 
consequences of ARID1A loss, we performed microarray analysis on 
uterine tissue from Pgrcre/+Arid1af/f mice. 4) We analyzed the correlation 
of ARID1A and FOXA2, a gland-specific transcription factor important 
for fertility, in endometrial tissue from infertile women with endometriosis 
and normal controls. 5) We developed Ltfcre/+Arid1af/f mice to determine 
the effects of ARID1A loss in the epithelium.
Results: 1) Pgrcre/+Arid1af/f mice exhibited a significantly increased 
number of endometriotic lesions after endometriosis induction compared 
to controls (p<0.05). 2) Baboons induced with endometriosis exhibited 
progressive ARID1A loss measured pre-induction through 15 months 
post-induction. 3) The microarray analysis identified Foxa2 and other 
endometrial gland-related genes to be downregulated at pre-implantation 
in Pgrcre/+Arid1af/f mice. Immunohistochemistry also showed remarkable 
reduction of FOXA2 in Pgrcre/+Arid1af/f mice at pre-implantation, 
confirming that FOXA2 expression is dependent on ARID1A. 4) The 
expression of FOXA2 was significantly lower in eutopic endometrium 
from women with endometriosis compared to controls (p<0.001). ARID1A 
and FOXA2 protein levels were significantly correlated in a sample set of 
eutopic endometrium from infertile women with endometriosis and control 
women based on IHC (p<0.001). 5) Similar to Pgrcre/+Arid1af/f mice, 
Ltfcre/+Arid1af/f mice were infertile from implantation and decidualization 
defects due to non-receptive endometrium.
Conclusion: Endometrial ARID1A loss leads to endometriosis-related 
infertility by causing endometrial non-receptivity with gland dysfunction 
as shown in mice, baboons, and samples from infertile women with 
endometriosis.

O-005
Measuring Intrapartum Fetal Tissue Oxygen Saturation during 
Abnormal Fetal Heat Rate Patterns. Naohiro Kanayama∗, Kenta 
Kawai†, Toshiyuki Uchida∗, Mari Mukai†, Kazunao Suzuki∗, Hiroaki 
Itoh∗. Hamamatsu University School of Medicine, Hamamatsu, Japan.
Introduction: Fetal heart rate (FHR) is the gold standard for evaluating 
fetal status. However, FHR monitoring has low false-negative and high 
false-positive rates. Recently, we developed a new approach to fetal 
tissue oximetry by changing the placement of the sensor. We investigated 
whether our fetal oximetry method has enough merit to overcome the 
faults of FHR monitoring.
Methods: We measured fetal tissue oxygen saturation (FtO2) during 
cervical examination using a finger-mounted fetal tissue oximetry 

(Figure 1) and FHR during labor using FHR monitoring, and examined 
newborn’s tissue oxygen saturation (NtO2) (Figure 2) after delivery. 
FHR monitoring was retrospectively evaluated by expert obstetricians 
and classified into five groups (Level 1-5) using the Parer and Ikeda 
classification. We defined the cutoff value for average FtO2 was 40% 
and that of average NtO2 was 50%. We compared the false-positive rates 
between the newborns monitored by FHR only and those monitored using 
FHR and fetal tissue oximetry.
Results: Of 200 term pregnant women without pregnancy complications 
recruited, there were 36 cases with abnormal FHR patterns (over Level 
3). The average FtO2 was 38.3% in the first stage of the labor and 36.4% 
in the second stage of the labor. The average NtO2 was 44.7% (1 min), 
49.9% (3 min), 50.8% (5 min), respectively. There were only 3 cases with 
abnormal umbilical artery (UmA) pH values (<7.2) that had also positive 
FtO2. In 12 cases, the FtO2 was over 40% and UmA pH was over 7.2. 
Tissue oxygen saturation screening pointed out the 12/36 (33.3%) of the 
false-positive FHR monitoring.
Conclusion: Fetal tissue oximetry might decrease the false-positive 
rate of FHR monitoring when both were used simultaneously for fetal 
monitoring during the labor.
*Figure(s) will be available online.

O-006
Pregnancy Outcome following Zika Virus (ZIKV) Infection during 
the 3rd Trimester in the Olive Baboon (Papio Anubis): Evidence 
Does Not Support a Protective Role for Type III Interferons. Sunam 
Gurung†, Darlene Reuter, Marta Maxted, Krista Singleton, Kim Hyatt, 
Ashley Martin, Jamie Dubaut, Alisha Preno, James Papin, Dean Myers∗. 
University of Oklahoma HSC, Oklahoma City, OK, United States.
Introduction: Maternal ZIKV infection during early to mid-pregnancy 
is associated with highest rate of pregnancy loss, fetal microcephaly 
and congenital anomalies compared to late gestation. Primary human 
trophoblasts (PHTs) from term placentas are reported to be refractory to 
ZIKV infection, likely via type III IFNs (PMID: 27066743). We previously 
found that ZIKV infection during mid-gestation in baboons (65th Ann 
Meet Soc Rep Invest, S-094) resulted in 75% viral transfer to placenta/
fetus. We hypothesized that ZIKV infection during the third trimester in 
baboons would result in inefficient vertical transfer of ZIKV with increased 
placental expression of type III IFNs.
Methods: Timed-pregnant baboons (n=5) were inoculated subcutaneously 
with ZIKV (French Polynesian isolate; 104 ffu) mid-3rd trimester (tri; 144-
155 days gestation [dG]; term ~183 dG). Dams were euthanized 7 days 
post-infection (dpi; n=2), 14 dpi (n=2) and 21 dpi (n=1). ZIKV RNA was 
quantified by qPCR; IFNλ1 and IFNλ3 mRNA was quantified by qRT-PCR 
in baboon placentas (3rd tri: n=4 ZIKV infected, n=3 control; 1st tri n=4) 
and human term placentas (n=12).
Results: Fetal outcome (O.C.): ZIKV infection led to one intrauterine 
fetal death (7 dpi) and one preterm delivery of a live infant (12 dpi). ZIKV 
RNA was detected in blood (4/5), saliva (Sal; 2/5), uterus/cervix (Ut/
Cv; 3/5), placenta (Plac; 2/5), amniotic fluid (AF; 2/5) and fetal organs 
(1/5; Table 1; LD: limit of detection). One placenta was not recovered 
(NR). ZIKV was detected in two fetuses (the 7 dpi fetal loss and one 
viable fetus at 14 dpi). IFNλ1 and IFNλ3 mRNA was different between 
late gestation baboon control vs. ZIKV infected placentas and was not 
different vs. term human placenta. 1st tri baboon placentas did not express 
IFNλ1 and IFNλ3 mRNA.
Conclusion: Vertical transfer to the placenta and/or fetal compartment 
(60% rate), as well as preterm birth and intrauterine fetal death were 
observed in response to late gestation ZIKV infection. Although expressed 
in 3rd but not 1st tri placenta, ZIKV did not further induce IFNλ1 and IFNλ3 
mRNA in baboon placenta. While the presence of IFNλ1/3 mRNA in late 
but not early pregnancy placenta suggests a potential protective role of 
type III IFNs, the role of placental type III IFNs in limiting vertical transfer 
of during the 3rd tri remains equivocal. (NIH: NS103772, OD010988).



66A	 Reproductive	Sciences	Vol.	26,	Supplement	1,	March		2019	 Scientific	Abstracts

Table 1: ZIKV RNA copies (log)/ml or mg tissue

ID Blood Saliva Ut/Cv Plac. Fetus A.F. O.C.

Dam1 (7dpi) 3.9E4 LD 7.9E7 2.0E5 LD 1.1E5 Fetal
Death

Dam2
(7dpi) 4.7E4 LD 2.0E4 4.2E4 LD LD Viable

Dam3
(12dpi) LD 3.4E4 2.6E4 N.R. LD LD Live

Birth

Dam4
(14dpi) 6.4E4 1.1E5 LD LD 1.5E6 1.1E6 Viable

Dam5
(21dpi) 4.6E4 LD LD LD LD LD Viable

O-007
Women Entering Pregnancy with Newly Defined Stage 1 Hypertension 
are at Increased Risk for Preeclampsia. Elizabeth F Sutton†, Samia 
Lopa, Sarah C Rogan†, Danielle Sharbaugh, Janet Catov∗. Magee-Womens 
Research Institute, Pittsburgh, PA, United States.
Introduction: The American Heart Association (AHA) and the 
American College of Cardiology (ACC) Task Force on Clinical Practice 
Guidelines revised the criteria for diagnosis of hypertension in adults in 
2018. Considering women entering pregnancy with preexisting chronic 
hypertension are at increased risk for preeclampsia, understanding the 
implications of applying these revised criteria to pregnant women is 
essential. We sought to determine whether women entering pregnancy 
with chronic hypertension as classified by the current guidelines exhibit 
an increased risk of term and preterm preeclampsia.
Methods: We conducted a retrospective cohort study utilizing the Magee 
Obstetric Maternal and Infant database (Pittsburgh, Pennsylvania) which 
abstracts features from health records. Women who delivered a singleton 
infant at Magee-Womens Hospital between January 2015 and June 2018 
and who attended at least 2 prenatal appointments before 20 weeks were 
included (n=18,162). Using clinical blood pressure measurements prior to 
20 weeks, women were classified with normotension, stage 1 hypertension 
(130-139/80-89 mmHg), or stage 2 hypertension (≥140/90 mmHg) based 
on the current ACC/AHA guidelines. Outcomes were identified via ICD 
10 codes as preeclampsia (PE). Preterm preeclampsia was identified with 
PE diagnosis plus gestational age at delivery <37 weeks. Multinomial 
logistic regression models were used to assess the association of each 
outcome (preterm PE or term PE) with early pregnancy hypertensive 
status, adjusted for maternal covariates (age, race, BMI, current smoking, 
preexisting diabetes, parity, gestational age at first prenatal visit, and 
average time between prenatal visits). 
Results: By the current ACC/AHA guidelines, 84% of women in our 
cohort were normotensive, 10% were classified with stage 1 hypertension 
(n=1839), and 6% were classified with stage 2 hypertension (n=1021). 
Of the total 18,162 women, 493 (2.7%) developed preterm PE and 773 
(4.3%) developed term PE. Among women with stage 1 hypertension, the 
adjusted odds of preterm PE was increased 2.83-fold (95% CI: 2.09, 3.84) 
and of term PE was increased 2.04-fold (95% CI: 1.61, 2.58) compared 
to normotensive women. Among stage 2 hypertensive mothers, risk of 
preterm PE and term PE was increased 10.87-fold (95% CI: 8.31, 14.21) 
and 4.18-fold (95% CI 3.28, 5.33) respectively.
Conclusion: Application of the current ACC/AHA guidelines in a 
contemporary, pregnant population reveals an increased risk of preterm 
and term preeclampsia in women classified as having stage 1 or stage 
2 hypertension in early pregnancy. Future research is warranted to 
determine if women with stage 1 hypertension may benefit from preventive 
strategies, such as low dose aspirin. This work was supported by the AHA 
Go Red for Women SFRN (contracts AHA AHA16SFRN27810001 and 
16SFRN28930000).

O-008
First Achievement of Successful Maintenance in 95 Days Extremely 
Preterm Lambs Treated with Ex Vivo Uterine Environment (EVE) 
Therapy. Haruo Usuda,1,2 Shimpei Watanabe,2 Mastoshi Saito,2 Gabrielle 
Musk,1 Tsukasa Takahashi,2 Yusaku Kumagai,2 Shinichi Sato,2 Takushi 
Hanita,2 John Newnham,1 Matthew Kemp∗,1 Sean Carter.1 1The University 
of Western Australia, Crawley WA, Australia; 2Tohoku University Hospital, 
Sendai, Japan.
Introduction: Ex-vivo uterine environment (EVE) therapy is an 
experimental neonatal intensive care strategy aimed to reduce the risk 
of morbidity and mortality for extremely preterm infants born at the 
border of viability (21-24 weeks gestation). Gas exchange is provided 
by a membranous oxygenator connected to the umbilical vessels, with 
the infant submerged in a protective artificial amniotic fluid bath. No 
pulmonary gas exchange occurs. We and others have demonstrated the 
feasibility of extended survival with EVE therapy in late preterm fetuses; 
however to date, there are few data describing the use of such a platform 
to support extremely preterm fetuses, the eventual translational target 
for such a therapy. Herein, we report the healthy survival of 700g / 95d 
gestational age (equivalent to 24 weeks human gestation) using our EVE 
therapy platform.
Methods: Eight ewes with singleton pregnancies underwent surgical 
delivery at 95d gestation (term=150d, estimated weigh was -700g). Fetuses 
were adapted to EVE therapy and maintained for 120h with constant 
monitoring of key physiological parameters. Antibiotics and nutrients 
were provided by continuous infusion. Umbilical artery samples were 
regularly collected to assess blood gas data and white corpuscle counts. 
Blood cultures were performed daily to exclude infection. Brain injury 
was evaluated histopathologically after euthanasia. Nine pregnant control 
animals were euthanised at 100d gestation to allow comparative post-
mortem analyses. Data were tested for mean differences with ANOVA.
Results: Seven of eight EVE group fetuses (87.5%) completed 120h of 
therapy with stable vital signs within normal physiological range. There 
were no significant differences (p>0.05) in final weight, crown rump 
length and body-weight normalized lung and brain weights at euthanasia 
compared to control. There were no biologically significant differences 
in hematological parameters (total and differential counts) (p>0.05) or 
liver function tests (ALT, AST, GGT) between EVE and control groups. 
Daily blood cultures were negative for aerobic and anaerobic growth in 
all animals. There was no intraventricular haemorrhage in any fetuses, 
and white matter injury was identified only in one EVE fetus.
Conclusion: There has been little improvement for preterm infants 
born at the border of viability for several decades. In the present study, 
extremely preterm lambs (equivalent to 24 weeks human gestation) were 
maintained in a stable condition for 120h using our EVE therapy platform. 
With additional refinement, the data generated by this study may inform 
a treatment option to improve outcomes for extremely preterm infants.

O-009
Exposure to Low Levels of Combined Air Pollutants in Both the First 
and Second Trimester is Associated with Increased Risk of Preterm 
Birth (PTB) in High-Risk Women in North Carolina. R Dhingra, L 
Smeester, J Rager, W Vizuete, R C Fry, T A Manuck∗. UNC-Chapel Hill, 
Chapel Hill, NC, United States.
Introduction: It is unknown whether the timing or presence of low-level 
air pollutant exposures influences outcomes in women at high risk for PTB.
Methods: Retrospective cohort of women at a single tertiary care center, 
2012-17. Women at high risk for spontaneous PTB (prior PTB <37 weeks, 
short cervix, admitted for threatened PTB) were identified from our 
prospective perinatal database. Daily air quality index (AQI) data were 
obtained from the US EPA, representing daily exposure levels to ozone, 
SO2, NO2, CO, PM2.5, and/or PM10, based on which of these pollutants 
was the most extreme on that day. We estimated each woman’s exposure 
to air pollutants during pregnancy by determining the median daily AQI 
in her county of residence in the period encompassing her 1st and 2nd 
trimester. The 75th % for AQI was 45 in both the 1st and 2nd trimester. 
Notably, the EPA classifies AQI <51 as “healthy.” Women exposed to a 
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median AQI ≥75thpercentile in each trimester were considered to have 
elevated air pollution exposure and were compared to those with lower 
air pollution exposure.
Results: 3,026 women were included. Overall rates of PTB were high; 
36.3% delivered at <37 weeks, 18.4% <34 weeks, and 7.3% <28 weeks’ 
gestation. Women with elevated median 1sttrimester AQI exposures were 
more likely to deliver preterm <37 (40.9% vs. 34.4%, p=0.001), <34 
(23.1% vs. 16.5%, p<0.001), and <28 weeks (10.1% vs. 6.2%, p<0.001), 
Fig. 1a. Similarly, those with elevated median 2ndtrimester AQI exposures 
were more likely to deliver preterm <37 (39.6% vs. 34.9%, p=0.01), <34 
(22.5% vs. 16.6%, p<0.001), and <28 weeks (9.8% vs. 6.3%, p=0.001), 
Fig. 1b. The 10.4% of women with elevated 1stAND 2ndtrimester AQI 
exposures had the highest rates of PTB <37 (48.6% vs. 34.9%, p<0.001), 
<34 (30.5% vs. 17.0%, p<0.001), and <28 weeks (15.2% vs. 6.4%, 
p<0.001), compared to those without elevated 1stor 2ndtrimester exposures, 
Fig. 1c; they also delivered 1.9 weeks earlier (34.8 vs. 36.7 weeks, 
p<0.001). In multivariable logistic models, elevated AQI exposure in both 
the 1stand 2ndtrimester (aOR 1.62, 95% CI 1.27-2.09) was associated with 
PTB <37 weeks controlling for black race, 2ndtrimester vaginal bleeding, 
and cervical insufficiency.
Conclusion: Exposure to elevated AQI, a daily, publicly available measure 
during the 1stand 2ndtrimesters of pregnancy is associated with an elevated 
odds for PTB, despite median levels remaining in the ‘good’ AQI range. 
Elevated AQI exposure during both trimesters was associated with the 
highest odds of PTB.
*Figure(s) will be available online.

O-010
Analysis of the Microbiome in Cord Blood from Live Births and 
Stillbirths. Emilie Vander Haar,1 Tal Korem,2 Huiying Li,3 Cynthia 
Gyamfi-Bannerman,2 Uma Reddy,4 Ronald Wapner,2 Robert Goldenberg,2 
Stillbirth Collaborative Research Network, Yiping W Han∗.2 1Weill-
Cornell Medical Center, NY, NY, United States; 2Columbia University 
Medical Center, NY, NY, United States; 3UCLA, Los Angeles, CA, United 
States; 4Yale, New Haven, CT, United States.
Introduction: This study aims to determine whether 16S PCR techniques 
can identify difficult-to-cultivate microbial infections associated with 
stillbirth in fetal cord blood samples. We hypothesized that stillborn 
fetuses will have unique microbial infections when compared with live-
born infants.
Methods: This is a case-control analysis of fetal cord blood biospecimens 
from a retrospective multi-site, population-based, case-control study 
conducted through the Stillbirth Collaborative Research Network. Cases 
were stillbirths > 20 weeks gestation, and controls were live births matched 
by preterm or term gestational age. DNA was extracted from 236 fetal cord 
blood specimens, followed by PCR amplification of the 16S rRNA gene 
and sequencing of the V4 region using the Illumina MiSeq platform. We 
fit a regression model to adjust for confounders and assess the association 
between stillbirth and 16S PCR.
Results: Overall, 60 stillbirths and 176 livebirths were included. Both 
groups were similar in baseline demographics. Detection of 16S rRNA 
in fetal cord blood by PCR was associated with stillbirth before and 
after adjusting for confounders (Table 1). Both clinical and histologic 
chorioamnionitis were also significantly associated with a positive PCR 
result (Table 1). 16S sequencing detected a significant difference in the 
fetal cord blood microbiomes associated with clinical (p<0.0001) and 
histologic chorioamnionitis (p=0.003) as well as funisitis (p=0.024). 
Fusobacterium was significantly increased in cord blood associated 
with clinical chorioamnionitis (Figure 1a). Both Ureaplasma and 
Fusobacterium were significantly associated with funisitis (Figure 1B).
Conclusion: Detection of the 16S gene in fetal cord blood by PCR is 
significantly associated with stillbirth. Fusobacterium are prevalent in fetal 
cord blood associated with both clinical chorioamnionitis and funisitis.
*Figure(s) will be available online.

O-011
First Trimester AFP:PAPP-A Ratio in the Prediction of Adverse 
Pregnancy Outcome. Ulla Sovio, Francesca Gaccioli, Alice E Hughes†, 
D Stephen Charnock-Jones, Gordon CS Smith∗. University of Cambridge, 
Cambridge, United Kingdom.
Introduction: Previous studies have shown that maternal weight and 
gestational age corrected measurements of individual placentally-derived 
proteins are predictive of the risk of adverse pregnancy outcome. We aimed 
to determine the utility of the ratio of maternal serum alpha fetoprotein 
(AFP) to pregnancy-associated plasma protein A (PAPP-A) measured in 
the first trimester as a predictor of placentally-related adverse pregnancy 
outcomes.
Methods: We studied nulliparous women with a singleton pregnancy 
recruited to the Pregnancy Outcome Prediction (POP) study. We calculated 
the ratio of AFP (IU/L) to PAPP-A (IU/mL) at a median of 12.7 weeks 
of gestational age (n=4,057, inter-quartile range 12.1 to 13.1) and 
determined the relationship with the risk of placentally-related adverse 
outcomes of pregnancy. We defined an AFP:PAPP-A ratio >10 as elevated, 
approximating to the top decile (10.2%), and we compared associations 
between an AFP:PAPP-A ratio >10 with highest decile of AFP and lowest 
decile of PAPP-A, both defined using maternal weight and gestational 
age-adjusted multiples of the median.
Results: We found that an AFP:PAPP-A ratio >10 was more strongly 
associated with a range of adverse pregnancy outcomes than highest decile 
of AFP or lowest decile of PAPP-A (Table). Women with an AFP:PAPP-A 
ratio >10 had an elevated risk of fetal growth restriction (risk ratio (RR) 
3.74, 95% confidence interval (CI) 2.30-6.09), birth weight <3rd percentile 
(RR 3.75, 95% CI 2.44-5.77), preeclampsia with birth weight <10th 
percentile (RR 4.63, 95% CI 2.25-9.53), medically indicated preterm birth 
(RR 3.35, 95% CI 2.00-5.60), intra-uterine fetal death (RR 3.90, 95% CI 
1.21-12.61) and stillbirth (RR 5.05, 95% CI 1.48-17.18).
Conclusion: An elevated maternal AFP:PAPP-A ratio in the first trimester 
is associated with severe adverse pregnancy outcomes in a cohort of 
unselected nulliparous women and has the advantage of not requiring 
correction for maternal weight and gestational age at measurement.
*Figure(s) will be available online.

O-012
Performance of a Maternal Abdominal Surface Electrode System 
for Fetal Heart Rate Monitoring from 34 to 37 Weeks. Maritza G 
Gonzalez†,1 Meghan G Hill∗,1 Raheleh Mohammadi,2 Pegah T Hosseini,2 
Wayne R Cohen.1 1University of Arizona, Tucson, AZ, United States; 2GE 
Healthcare, Nottingham, United Kingdom.
Introduction: Electronic fetal heart rate monitoring (EFM) is used in 
more than 80% of labors in the US, often noninvasively with a Doppler 
ultrasound-based system. But this approach is not always reliable, and is 
especially problematic in obese women. The US FDA has cleared a new 
system that uses a maternal surface electrode patch to detect the fetal 
heart rate (FHR) (Novii™, GE Healthcare). There is strong evidence 
this approach is at least as accurate and reliable (and in some ways, 
more accurate) as Doppler-based EFM in term parturients. We compared 
the performance of surface electrode EFM to traditional Doppler-based 
monitoring in preterm labors. Hypothesis: Abdominal fetal ECG 
(afECG)-derived FHR detection is not inferior in accuracy and reliability 
to data obtained from Doppler-based FHR detection during preterm labor.
Methods: We studied a convenience sample of 31 women admitted with 
preterm labor between 34 0/7 and 36 6/7 weeks’ gestation. All patients were 
monitored simultaneously with a standard ultrasound-based technique 
(Corometrics 250CX) and a Novii™ wireless fetal-maternal monitor. The 
Novii system uses an adhesive electrode patch on the maternal abdominal 
surface to identify the FHR and uterine contractions. FHR data from both 
systems were analyzed. After synchronizing the two monitor outputs to 
within 250 ms, data from each method were analyzed for reliability and 
accuracy in continuous 250 ms increments. Reliability was measured by 
success rate (SR- the percent of time during monitoring in which a valid 
FHR signal was present) and percent agreement (PA-the percent of time 
the afECG device produced a FHR within 10% of that from the predicate 
Doppler system). The accuracy of the Novii system was estimated with 
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Bland-Altman (B-A) analysis. In addition, we determined the confusion 
rate (CR- the percent of FHR determinations by each device that were 
within 5% of the MHR).
Results: Maternal age was 30±7y, gestational age 35.7±0.9 wk, and BMI 
32.4±7.1 kg/m2; 32% were nulliparas. Monitoring occurred for an average 
of about 300 min/case. The SR for afECG and Doppler methods were 
quite similar (89.3±10.4 vs 88.4±9.7%; p=0.73), and the PA between the 
two systems was 88.1+12.5%. In 70% of cases the PA was >90%. These 
results were not influenced by the subjects’ BMI. B-A plots showed a close 
relationship between the two methods, with a near-horizontal slope (0.1) 
and narrow limits of agreement (<8 bpm). The maximum CR for Novii 
was 2.0% but for Doppler was 14.5%.
Conclusion: The afECG-based FHR monitoring at 34 0/7 through 36 
6/7 weeks was not inferior to standard Doppler ultrasound method for 
intrapartum fetal assessment. The afECG system resulted in a substantially 
lower likelihood of mistaking the MHR for the FHR. Our results indicate 
that afECG FHR monitoring is a reasonable choice for preterm fetuses.

O-013
Degradable Nanostructured Mesh and Endometrial Stem/Stromal 
Cells AsA Bioengineered Construct for Pelvic Organ Prolapse. 
Shayanti Mukherjee†,1,2 Saeedeh Darzi†,1 Vinod Kadam,3 Yen Truong,3 
Anna Rosamilia,4,2 Jerome Werkmeister,1 Caroline Gargett∗.1,2 1Hudson 
Institute of Medical Research, Clayton, Australia; 2Monash University, 
Clayton, Australia; 3CSIRO, Clayton, Australia; 4Monash Health, Clayton, 
Australia.
Introduction: To overcome adverse events associated with transvaginal 
surgery using non degradable synthetic mesh for treating pelvic organ 
prolapse (POP), we are developing a tissue engineering construct 
comprising degradable nanofibrous mesh and endometrial mesenchymal 
stem/stromal cells (eMSC). The aim of this study was to investigate the 
in vitro cell-material properties and in vivo foreign body response to a 
nano-topographically controlled mesh made of poly (L-lactic acid)-co-
poly(ε-caprolactone) and gelatin incorporating eMSC (PLCL/G/eMSC).
Methods: PLCL alone and a 1:1 blend with gelatin (w/w) were electrospun 
from a 10% solution at 1 ml/hr and 18kV over 12.5 cm to form uniform 
nanofibers and assessed for fibre diameter, pore size, hydrophilicity and 
biomechanical properties. SUSD2+ eMSC were purified from single cell 
suspensions obtained from endometrial biopsies from cycling women 
by magnetic bead sorting and transfected with mCherry lentivirus for 
cell tracking. SEM was used to characterise eMSC incorporation into 
the PLCL and PLCL/G nanofiber meshes in vitro and their degradation 
in NSG mouse skin wound repair model of vaginal repair (2, 6 wks, 4 
mice/gp). IF and confocal microscopy was used to assess total (F4/80+), 
M1 (F4/80+CCR7+) and M2 (F4/80+/CD206+) macrophages.
Results: Addition of G to PLCL increased fiber size 40% (P<0.05) 
and pore size 25% (P<0.05) rendering meshes hydrophilic without 
change in tensile properties. In vitro, eMSC rapidly adhered, penetrated, 
incorporated and proliferated (P<0.01) in PLCL/G mesh with a 2.5 fold 
greater coverage than PLCL alone (P<0.05). In vivo, mCherry+ eMSC 
survived 1 wk in PLCL and PLCL/G implanted mesh, but only a few 
were retained in PLCL/G and none in PLCL at 6 wk. eMSC prevented 
PLCL/G nanofiber degradation 2 fold (P <0.0001) and increased cellular 
infiltration into the mesh 1.5 fold (P<0.05) at 6 wks. eMSC seeded on 
PLCL/G promoted macrophage switching from M1 to M2 phenotype 
to a greater extent than similarly seeded PLCL mesh and both meshes 
implanted without eMSC. There was also an influx of endogenous F4/80- 
cells (possibly fibroblasts) and collagen matrix deposition into PLCL/G/
eMSC implants.
Conclusion: This study shows that degradable nanofiber meshes, 
in particular PLCL/G boost cell based tissue regeneration without 
undesirable foreign body response as they enable eMSCs to be retained 
longer at the site of implantation. Such bioengineered nanostructured 
meshes have significant potential as alternative surgical constructs for 
the treatment of POP due to their integration, biocompatibility and 
performance, which is further improved by combining with eMSC.

O-014
Injectable Collagenase Clostridium Histolyticum (EN3835) for 
Uterine Fibroids: Results of a Phase 1 Clinical Trial. Bhuchitra Singh,1 
Szu-Chi Su†,1 Thomas Wegman∗,2 Joshua Brennan†,1 Irene Trueheart†,1 
Holly Sims†,1 Jean-Marie Soma∗,2 Rosina Dixon∗,2 Phyllis Leppert∗,3 
Barbara Smith†,1 James Segars∗.1 1JHSOM, Baltimore, MD, United 
States; 2BioSpecifics Technologies Corporation, Lynbrook, NY, United 
States; 3Duke University, Durham, NC, United States.
Introduction: Injection of collagenase (EN3835) is a non-surgical option 
for disorders featuring excessive collagen deposition, such as Dupuytren’s 
contracture. Since uterine fibroids feature an extracellular matrix with 
excessive deposition of collagen, we hypothesized that fibroids could 
be safely injected with EN3835, and that the enzyme would reduce the 
collagen content of fibroids.
Methods: We performed a Phase 1 prospective, open-label, dose 
escalation study. Twelve subjects had fibroids injected transvaginally 
under ultrasound guidance with EN3835 in stepped increased dosages. 
Treated and control fibroid tissue samples were harvested at surgery 
ranging from 24 hours to 66 days following injection, fixed in formalin, 
paraffin-embedded, and sectioned in 5-µm slices. Effects on collagen 
content and distribution were compared between control and treated 
fibroids using Masson’s Trichrome and Picrosirius Red stains. Second 
Harmonic Generation (SHG) imaging analysis was performed to compare 
the distribution of collagen bundles. ImageJ software was used to quantify 
collagen content change and distribution. TUNEL assay and electron 
microscopy were used to compare apoptosis and collagen organization 
between control and treated fibroids, respectively.
Results: Injection of EN3835 into fibroids was well-tolerated by all 
study participants. No clinically significant adverse events related to 
the study drug were reported. On gross examination, the treated fibroid 
tissues were noticeably soft to palpation. Some samples at higher dosages 
showed liquefaction at the region of injection. The digestion of collagen 
did not extend beyond the capsule of any fibroid. Quantitative analysis 
of Masson’s Trichrome stained slides showed that all treated samples had 
a statistically significant reduction in collagen content as compared to 
controls (median reduction 39%, range 16-78%; p <0.05). SHG analysis 
showed treated samples had an average 21% reduction in density of 
collagen bundles compared to controls. TUNEL assays did not detect an 
increase in apoptosis in treated tissue compared to control. Study of control 
and treated tissues using electron microscopy in specimens harvested >60 
days after injection showed reduction in spacing between collagen fibers 
and more strongly resembled myometrial tissues.
Conclusion: Collagenase clostridium histolyticum (EN3835) injection 
was safe and well tolerated when injected into the center of fibroids under 
ultrasound guidance. These initial results reveal significant decreases 
in the collagen content of treated fibroids. (ClinicalTrial.gov number, 
NCT02889848) Funding: Biospecifics Technologies Inc.

O-015
Pleiotropic Associations between a Uterine Leiomyoma Polygenic 
Risk Score (PRS) and the Clinical Phenome. Jacklyn N Hellwege†, 
Eric S Torstenson, Todd L Edwards, Digna R Velez Edwards∗. Vanderbilt 
University Medical Center, Nashville, TN, United States.
Introduction: Uterine leiomyoma, or fibroids, are the most common 
female pelvic tumor, with prevalence up to 77% by menopause. Fibroids 
are benign smooth muscle growths which share fibroproliferative 
features with many diverse physiological conditions, including keloids, 
nephrosclerosis, and sarcoidosis. The genetic architecture of fibroids has 
recently expanded to include ~30 susceptibility loci across populations. 
We combined fibroid polygenic risk scores (PRS) with a phenome-wide 
association study (PheWAS) approach to gain understanding about the 
shared genetic contribution across many clinical phenotypes.
Methods: We constructed PRS with the PRSice software package utilizing 
effect sizes derived from imaging-confirmed fibroids case/control genome-
wide association (GWAS) data from the Electronic Medical Records and 
Genomics (eMERGE) network, with optimization in additional imaging-
confirmed cases and controls from the BioVU Repository. PRS were built 
in white women from BioVU using racially-consistent GWAS results. 
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We then performed PheWAS across 9,561 white women using the PRS 
as the predictor for clinical disease phenotype groups (1738 phecodes), 
adjusted for age, body mass index, and principal components of ancestry.
Results: The optimal p-value threshold for SNP inclusion in the PRS 
for imaging-confirmed fibroids was p<0.00015 (R2 = 0.0057, p-value 
= 0.049). This threshold resulted in a PRS of 323 independent variants. 
PheWAS of this PRS in white females identified 22 suggestive (p<0.05) 
results among 363 tested phecodes with sufficient numbers. The top 
two phecode results were the uterine leiomyoma phecodes (218, 218.1, 
p-value = 0.00034), suggesting that the PRS is precise even when not 
restricted to imaging-confirmed cases and controls. Interestingly, fractures 
of upper limb (p-value = 0.019), and clavicle/scapula (p-value = 0.019) 
were observed at lower risk with increasing PRS, as were aneurisms 
(p-value = 0.02). Other results of interest included associations with 
increased risk of Type 2 Diabetes (p-value = 0.007), and gingival diseases 
and periodontitis (p-value = 0.01) with increasing fibroids PRS. Three 
suggestive associations were observed between other acquired deformities 
of the limbs (p-value = 0.013), other acquired musculoskeletal deformities 
(p-value = 0.023), and acquired foot deformities (p-value = 0.024)
Conclusion: Although no phenotypes reached statistical significance when 
correcting for the number of phecodes tested, the top results were with 
uterine fibroids, suggesting that this imaging-confirmed fibroids PRS is 
a valid correlate of the genetic risk underlying fibroid development. We 
also saw multiple associations with fractures which confirms the known 
hormonal relationship between fibroids and estrogen and bone health and 
estrogen. Further analysis in 32,000 women is underway.

O-016
Aberrant Trophoblast-Endometrial Cross-Talk in Endometriosis. 
Sahar Houshdaran, Tamara Zdravkovic, Susan Fisher, Linda Giudice. 
UCSF, San Francisco, CA, United States.
Introduction: A successful embryonic implantation involves cross-talk 
between endometrial epithelial cells (eEC) and trophoblast cells that 
mediate embryonic attachment and contribute to placenta. Endometriosis 
affects up to 50% of women with infertility. We and others have shown 
aberrant transcriptomic signatures in endometriosis eutopic endometrium. 
Herein, we hypothesized that the endometrial-trophoblast cross-talk 
is aberrant in endometriosis involving eEC and endometrial stromal 
fibroblasts (eSF). We created a model of human epithelial-stromal co-
culture and human trophoblast stem cells (TSCs) to address this question.
Methods: TSCs were derived from human embryonic stem cell lines 
from single blastomeres of 8-cell embryos, grown in culture for 3 days 
and the conditioned medium (CM) was collected. Human endometrial 
biopsies from controls (n=5) and patients with endometriosis (n=4) were 
obtained from the UCSF/NIH Endometrium Tissue/DNA Bank. Primary 
eSF and eEC were isolated. eSF were grown in stromal-cell medium. eEC 
were grown on Matrigel-coated plates to 75% confluency, seeded into 
hanging 24-well 1µm pore polyethylene terephthalate inserts, and their 
functional polarization was assessed by cellular localization of e-cadherin 
and occludin by immunostaining. Phenol red in apical chamber was used 
as a diffusible tracer between apical and basolateral compartments. Only 
fully polarized, non-diffusing, confluent eEC inserts were co-cultured with 
eSF and treated with TSC CM or vehicle for 12 hrs, along with eEC and 
eSF monocultures. RNA was extracted and microarray data was assessed 
by R, GeneSpring, IPA and DAVID.
Results: Trophoblast medium affected the transcriptome of normal 
eEC as well as co-cultured eSF in the basal chamber, potentially via 
eEC-eSF cross-talk. Both eEC and eSF transcriptomes with and without 
TSC CM were aberrant in endometriosis. eEC genes and pathways 
differentially affected in disease vs. control included extracellular matrix, 
cell junction, ion channels, cell migration and angiogenesis; In eSF, 
they included inflammatory response, VEGF and MAPK cascades, and 
wound healing. Differential signatures of mono- and co-cultured eEC 
suggested that eSF affected eEC’s transcriptome and subsequently its 
cross-talk with trophoblast. TSC CM’s effects on eSF monoculture were 
much broader, potentially reflective of direct trophoblast effects on eSF 
during implantation. The eSF monoculture response to TSC CM was also 
aberrant in endometriosis.

Conclusion: eEC and eSF responses, at a transcriptional level, to 
trophoblast factors, in mono- and co-cultured cells, were aberrant in 
endometriosis. The differentially expressed genes and pathways to 
which they mapped may result in aberrant implantation, placentation and 
pregnancy outcome in endometriosis patients.
Support: Endometriosis Gift (Kerfuffle Foundation)

O-017
Mutations in METTL11B: A Primer for N-Terminal RCC1 
Methyltransferase Play a Role in Endometriosis. Rakesh Chettier, 
Hans Albertsen, Kenneth Ward∗. Juneau Biosciences, LLC, Salt Lake 
City, UT, United States.
Introduction: Endometriosis is a highly heritable and genetically complex 
disorder. Genome wide association studies have evaluated common, 
mostly non-coding variants and have only explained 5% of the heritability 
in endometriosis. The purpose of this study is to evaluate high penetrant 
protein coding variants using Whole Exome Sequencing (WES) in multi-
generational pedigrees with high incidence of endometriosis.
Methods: Samples were collected from two three-generation pedigrees 
with 8 affected women in an American family and 7 affected women in 
a Greek family. WES was performed on these 15 affected women using 
AmpliSeq sequencing of saliva DNA on the Ion Proton system (Thermo 
Fisher Inc). Sequences were assembled using the Torrent software as 
per the manufacturer’s settings. Variant annotation was performed using 
ANNOVAR. All protein altering variants including splice variants were 
retained. Low frequency variants that had a MAF<1% using the published 
gnomAD database of Non-Finnish cohort of 55,360 were considered for 
evaluation. Prediction of protein function was evaluated in silico using 
seven different algorithms (Polyphen 2, Sift, Mutation Accessor, Mutation 
Taster, FATHMM, LRT, and MetaLR. Missense variants were deemed 
“damaging missense” if they were predicted damaging by at least one of 
the seven algorithms tested.
Results: WES of affected individuals was captured with 100X fold mean 
coverage. 90% of the genes had a minimum coverage of 20X. We identified 
protein damaging mutations in the METTL11B gene in both families. 
Five affected women in the Greek family share a low frequency damaging 
missense mutation (p.L277P) and a distinct damaging missense mutation 
(p.D18H) is seen in one affected relative. Five affected women in the 
American family a share a distinct damaging missense mutation (p.M66T).
Conclusion: These results implicate METTL11B in the pathogenesis of 
endometriosis. METTL11B (also referred to as NRMT2) is an N-terminal 
monomethylase. Mutations in both NRMT1 and NRMT2 have been found 
in variety of cancers including breast cancer. There is a growing evidence 
suggesting aberrant DNA methylation may play an essential role in the 
pathogenesis of endometriosis.

O-018
NGS of Oocytes from Endometriosis Patients Reveals a Differential 
Transcriptomic Pattern. Hortensia Ferrero Chafer†,1,2 Ana Corachán,1,3 
Alicia Quiñonero,1 Maria Cristina Carbajo-García,1 Pilar Alamá,4 Alberto 
Tejera,4 Esther Taboas,5 Elkin Muñoz,5 Antonio Pellicer,1,3,4 Francisco 
Dominguez.1,6 1IVI Foundation, Valencia, Spain; 2INCLIVA Biomedical 
Research Institute, Valencia, Spain; 3University of Valencia, Valencia, 
Spain; 4IVIRMA Valencia, Valencia, Spain; 5IVIRMA Vigo, Vigo, Spain; 
6Health Research Institute La Fe, Valencia, Spain.
Introduction: One of the recurrent paradigms of endometriosis has been 
elucidating if ovarian endometriosis could affect the quality of oocytes and 
future embryos in IVF treatments. Endometriosis patients has a reduced 
implantation and pregnancy rates, maybe due to the reduced quality of 
oocytes produced by these affected ovaries. Thus, the aim of this study was 
to compare the whole transcriptomic profile of oocytes from endometriosis 
patients and healthy donors using RNAseq.
Methods: Metaphase II Oocytes (n=32) were recruited from healthy 
donors (n=16) and ovarian endometriosis patients (n= 16). RNA extraction 
and cDNA synthesis was generated using SMART-Seq V4 Ultra-low Input 
and libraries were constructed using NexteraXT DNA and sequenced using 
Illumina NextSeq 500 Instrument. RNAseq quality metrics and further 
analysis were developed in R (3.5.0) computing environment, using 
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‘ggplot2’, ‘SingleCellExperiment’, ‘scater’ and ‘scde’ packages. Finally, 
Differential Gene Expression (DGE) matrix and Functional Enrichment 
Clustering analysis were performed using the DigitalExpression tool and 
DAVID. Validation was performed by Q-PCR
Results: Clustering the 32 oocytes by all gene expression using a principal 
component analysis (PCA) showed a clear effect of endometriosis on 
global transcriptome behavior. Differential Expression Genes (DEGs) 
were more prominent in oocytes from ovarian endometriosis vs. healthy 
oocytes (520 DEGs) than oocytes from unaffected (71 DEGs) or affected 
(103 DEGs) ovaries. Interestingly, most of the DEGs in oocytes from 
ovarian endometriosis were upregulated compared to healthy donors. 
Among the upregulated genes, we found genes such as APOE, DUSP1, 
G02, HES6, ID4, MGST1 and WEE1, which are involved in apoptosis, 
cell cycle, response to oxidative stress and cellular oxidant detoxification. 
These genes were validated by Q-PCR.
Conclusion: Our results suggest that endometriosis is affecting gene 
oocyte expression, independently if the endometrioma is present or not 
in the ovary and thereby, oocytes coming from ovarian endometriosis 
patients have a complete different trancriptomic profile, associated with 
diminished quality.

O-019
Acute DEHP Exposure in Endometrial Epithelial Cells Does Not 
Phenocopy the Alterations Described in Endometriosis. Roberto 
Gonzalez-Martin†,1 Alicia Quiñonero,1 Silvia Perez-Deben†,1 Stefania 
Salsano†,1 Francisco Dominguez∗.1,2 1Fundación Instituto Valenciano 
de Infertilidad (FIVI), Valencia, Spain; 2INCLIVA Biomedical Research 
Institute, Valencia, Spain.
Introduction: Some phenotypic alterations described in endometriosis, 
such as increased cell viability, immune response, invasive capacity, and 
altered steroid receptor expression, have been replicated on Ishikawa and 
primary endometrial stromal cells (ESC) following acute Di(2-ethylhexyl)
phthalate (DEHP) exposure [Sung-Hoon et al. (2015), Cho et al. (2015)]. 
Yet, it remains unknown how DEHP exposure affects primary endometrial 
epithelial cells (EEC). We hypothesized that DEHP exposure in vitro 
could induce changes in the EEC that replicate phenotypic alterations 
observed in endometriosis.
Methods: Primary EEC were isolated by gravity sedimentation from 
endometrial biopsies collected from healthy oocyte donors recruited in 
the clinic IVI Valencia, the day of ovarian puncture (n=4). EEC were 
exposed to DEHP (0.1-10 µM) or vehicle (0.002% DMSO) for 0, 24, 48, 
and 72 hours (h). We evaluated the number of viable cells at each time 
point using a cell proliferation assay (MTS, Promega). EEC exposed to 
DEHP (0.1-10 µM) or vehicle (0.002% DMSO) for 48 h were analyzed 
for gene expression by qPCR (StepOnePlus Real-Time PCR System, 
Applied Biosystems) for the following targets: an inflammatory gene 
(IL6), an angiogenic gene (VEGFA), an endometrial morphogenic gene 
(HOXA10), five steroid receptors (ER-α, ER-β, PR-T, PR-B, PGRMC1) and 
two epigenetic modulators (KDM1A and EZH2), all previously described 
as altered in eutopic endometrium from endometriosis patients.
Results: We did not find any statistically significant difference in viability 
of EEC or in expression of any of the ten target genes selected post-acute 
exposure to DEHP (0.1-10 µM) (n=4). However, EZH2 expression trended 
toward a dose-dependent increase at DEHP doses 0.1-10 µM and HOXA10 
expression trended toward a decrease at DEHP doses 0.1-1 µM, both 
similar to that described in endometriosis.
Conclusion: Our observations suggest that in vitro acute exposure 
(0-48 h) of EEC to DEHP (0.1-10 µM) does not trigger the phenotypic 
alterations described in the eutopic endometrium of women with 
endometriosis. We cannot exclude that such alterations might occur at 
later timepoints or following longer exposure. Funded by a grant from 
the IVI Foundation, Miguel Servet Contract (CP013/0450) and ISCIII 
FIS project (PI17/00931).

O-020
Avoiding False Positive Results through Ancestry Filtering. Hans M 
Albertsen∗, Rakesh Chettier, Kenneth Ward. Juneau Biosciences, LLC, 
Salt Lake City, UT, United States.
Introduction: Self-reported race is frequently included as a demographic 
variable in clinical research even though race is a political, cultural, and 
societal construct rather than a biologic fact. In contrast, ancestry is a 
critical biologic underpinning of disease risk that has become easier 
to measure with modern DNA methods. Studies with common genetic 
variants have routinely used principal component analysis to filter out 
false signals. However, most disease heritability still remains elusive 
and exome sequencing are focused on detecting low frequency variants 
(MAF<1%) to explain the missing heritability. Here we show that low 
frequency variants contribute to disease risk and that hidden admixture 
may lead to false positive results.
Methods: Exome sequencing was performed on 3,985 participants 
including 2,310 women with surgically confirmed disease. Variant 
frequencies were compared against a published database of exome 
data (gnomAD, Broad Institute) and only variants with a minor allele 
frequency < 1% in the Caucasian population were considered. Ancestry 
of participants was determined by principal component analysis (PCA) 
of 33,000 polymorphisms which vary by ancestry. Fisher’s Exact test 
was used to calculate association with endometriosis in the Caucasian 
population. Ancestral frequencies for each associated variant was 
compared across all ethnicities in the gnomAD database.
Results: 1,113 variants showing nominal association with endometriosis 
in the Caucasian population were divided into 2 groups. A Low Ethnic 
Group (LE) with MAF<1% across all ancestral populations (728 variants) 
and a High Ethnic Group (HE) with MAF>1% in at least one non-
European ancestral population (385 variants). We calculated a genetic risk 
score by multiplying the risk allele counts with the log (Odds Ratio) as 
their individual weights for the 2 groups and observed that the LE group 
contributed almost all of the association signal for the 1,113 variants. 
Table 1 shows the variant burden by ancestry for the 2 groups of markers.
Conclusion: The study found a large part (35%) of the low frequency 
coding variants initially associated with endometriosis in a Caucasian 
population could be attributed to hidden population substructure that 
wasn’t resolved by PCA analysis. Table 1 shows the vast preponderance 
of hidden admixture in North American Europeans is of African ancestry 
compared with other ancestries. To ensure low frequency variants 
identified in association studies truly contributes to disease risk it is 
essential to eliminate variants that are more common in other ancestries.

Table 1. Variant burden by ancestry group

385 HE variants 728 LE variants

African 29.18 0.00

African American 24.90 0.71

Asian 1.33 0.15

Caucasian 0.86 2.61

Hispanics 1.83 0.75

Other 2.69 1.54

O-021
High Altitude Increases Vasodilatory Response to Pharmacologic 
PPARg Activation in Murine Uterine and Human Myometrial 
Arteries. Sydney L Coates†, Ramon A Lorca, Lorna G Moore, Colleen 
G Julian∗. University of Colorado, Aurora, CO, United States.
Introduction: Fetal growth is reduced at high altitude due, in part, to 
diminished uteroplacental perfusion. Uterine (UtA) and myometrial 
artery (MA) vasoreactivity is an important determinant of uteroplacental 
blood flow. Peroxisome proliferator-activated receptor gamma (PPARγ) 
is required for maintaining vascular function in pregnancy, and its 
expression is repressed by hypoxia and in IUGR. We hypothesized that 
pharmacological PPARγ activation relaxes murine UtA and human MA 
and that such effects are greater at HA compared to low altitude.



Thursday O
rals

 
Scientific	Abstracts	 Reproductive	Sciences	Vol.	26,	Supplement	1,	March		2019	 71A

Methods: Murine UtA: The main UtA was isolated from E18.5 C57BL/6 
mice gestated from E14.5-18.5 at sea level (SL; n=6, 11 vessels) or HA 
(~5500m; n=10, 14 vessels) using hyperbaric or hypobaric chambers. 
Human MA: Myometrial biopsies were obtained at term from healthy 
women living at HA (≥2500m n=2, 2 vessels) or low altitude (LA, 
<1700m, n=3, 7 vessels) after planned Cesarean section without labor. 
Using wire myography, the contractile response to endothelin-1 (ET-1; 
0.1-10 nM) was determined in UtA and repeated after incubation with 
the PPARγ agonist troglitazone (TGZ, 1 μM). For the UtA and MA, the 
vasodilatory response to TGZ (0.1-100 μM) was assessed in phenylephrine 
(PE, 10 μM) pre-constricted vessels. In UtA, experiments were performed 
with and without L-NAME (10 μM) pre-incubation to evaluate the 
contribution of nitric oxide production to the effects of TGZ. Data are 
represented as maximal contraction or mean area under the curve (AUC) 
± SEM and analyzed by t-test or 2-way ANOVA.
Results: HA exposure augmented the maximal response to ET-1 in UtA 
(1.29 ± 0.12 vs. 0.87 ± 0.18 mN, p<0.05), whereas contractile response to 
PE was similar between altitudes in UtA and MA. Incubation with TGZ 
reduced the contractile response of UtA to ET-1 at HA (0.44 ± 0.14 mN, 
p<0.01) and SL (0.34 ± 0.13 mN, p<0.05). In UtA and MA pre-constricted 
with PE, TGZ incubation prompted a larger vasodilatory response at 
HA vs. SL or LA, respectively (AUC = 157 ± 16 vs. 219 ± 17, p<0.01 
[Figure] and 239 ± 22 vs. 292 ± 39). In UtA, L-NAME treatment blunted 
this response at HA (AUC = 227 ± 20, p<0.01) only.
Conclusion: Pharmacologic PPARγ activation has a vasodilatory effect 
in murine UtA and human MA. HA increases the vasodilatory response 
to PPARγ activation in UtA and MA, suggesting that PPARγ could be a 
potential therapeutic target for enhancing uteroplacental perfusion and 
preventing fetal growth restriction under hypoxic conditions.
*Figure(s) will be available online.

O-022
Pregnancy Increases Uterine Blood Flow via ERbeta Dependent 
AT2R-Mediated Mechanism. Gigi M te Riele†,1,2 Jay S Mishra,1 Kathir 
Gopalakrishnan,1 Sathish Kumar∗.1 1University of Wisconsin, Madison, 
WI, United States; 2Utrecht University, Utrecht, Netherlands.
Introduction: Angiotensin II is a potent vasoconstrictor. During 
pregnancy, circulating angiotensin II levels are increased, yet pregnant 
women have reduced vascular resistance and enhanced uterine artery (UA) 
blood flow. This is possible because of a dramatic increase in expression 
of vasodilatory AT2R in the UA endothelium. We showed that estradiol 
(E2) transcriptionally upregulates AT2R during pregnancy. This study 
was performed to gain mechanistic insight of how E2 induces AT2R 
upregulation, and if this effect is pregnancy-specific.
Methods: Temporal changes in plasma E2 levels (using ELISA) and AT2R, 
ERα and ERβ expression in UA (using qRT-PCR and western blotting) 
were measured across rat pregnancy. Nonpregnant and pregnant UA and 
UA endothelial cells (UAEC) isolated from rat and women, respectively 
were treated with E2 in absence or presence of specific ER antagonists 
for 24 hours. Chromatin immunoprecipitation (ChIP) assay to identify 
ERα and ERβ binding to AT2R promoter and luciferase reporter assay to 
validate the functional response, were used.
Results: Plasma E2 levels increased as pregnancy advanced, reached peak 
in late pregnancy, and then restored to pre-pregnant levels after delivery. 
E2 increase during pregnancy correlated with AT2R upregulation and UA 
blood flow increase. E2 dose dependently increased AT2R expression 
in pregnant but not nonpregnant UA and UAEC, and this pregnancy-
specific E2-induced AT2R upregulation was abolished by ER antagonist 
ICI 182,780. Bioinformatics analysis revealed presence of seven ERα 
binding sites and four ERβ binding sites in human AT2R promoter. ChIP 
assay identified that E2 stimulation triggered increased ERα binding to 
AT2R promoter in nonpregnant state while ERβ binding was increased 
in pregnancy. Luciferase assay demonstrated that ERα binding has no 
functional response but ERβ binding increased AT2R reporter activity. 
Consistent with ERβ increasing AT2R promoter activity, pregnancy 
showed temporal increase in ERβ expression in UA (no change in ERα) 

that mirrored with AT2R upregulation. The E2 stimulation of AT2R 
transcription was abolished by ERβ specific antagonist PHTPP indicating 
a definite role for ERβ in E2-induced AT2R upregulation in pregnant cells.
Conclusion: Our studies identified a novel pregnancy-specific E2-
mediated ERβ-dependent mechanism (Fig 1) for the control of AT2R 
expression via transcriptional regulation that contributes for increased 
vasodilation and uterine blood flow.
*Figure(s) will be available online.

O-023
Maternal Mesenteric Artery Structural Parameters Approximate 
the Non-Pregnant State by 12 Weeks Postpartum in Mice. Natalia 
I. Gokina∗, Rebecca I. Fairchild, Nicole M. Bishop, Taylor E. Dawson, 
Kirtika Prakash, Elizabeth A. Bonney. University of Vermont, Burlington, 
VT, United States.
Introduction: Pregnancy is associated with maternal vascular adaptation 
that persists postpartum (PP). Previously we demonstrated increased 
distensibility and reduced arterial wall stiffness in mesenteric vasculature 
from 4-weeks PP mice1. The goal of the current study is to determine 
whether these effects of pregnancy are evident after a longer, e.g., 
12-weeks PP period. The specific objectives were to: 1) characterize 
constrictor and dilator function of mesenteric arteries from aged-matched 
never pregnant (NP) and PP mice; 2) assess pregnancy-induced changes 
in arterial structure and distensibility; 3) define collagen and elastin 
composition in mesenteric vasculature from NP vs. PP mice.
Methods: Second order mesenteric arteries from adult (8-10 months old) 
C57BL/6J NP (n = 6) and 12-weeks PP (n = 5) mice were mounted in a 
pressure arteriograph to study the responses induced by phenylephrine 
(PE) and ACh. To characterize passive vessel mechanics, lumen and 
outer diameters were measured at intraluminal pressures 3-120 mmHg. 
Distensibility was defined as the percentage of increase in diameters 
relative to that of un-stretched vessels at 3 mmHg. Additionally, we 
assessed vascular wall collagen and elastin in arteries of 4- and 12-weeks 
PP and age-matched NP (4/group) mice using a combined Verhoeff’s 
elastic and Masson’s trichrome stain protocol. Group measurements were 
analyzed by t-test or repeated measures ANOVA and Mann-Whitney as 
appropriate with statistical significance set at P <0.05.
Results: Mesenteric arteries from NP and 12-weeks PP mice showed 
similar sensitivity to PE (EC50: 0.69±0.16 vs. 0.41±0.18 µM) and ACh 
(EC50: 0.12±0.04 vs. 0.14±0.03 µM). We observed no differences in 
passive lumen diameters, wall thickness or distensibility in arteries from 
the two animal groups. Although both arterial collagen (8±1 vs. 11±1 
%) and elastin (20±3 vs. 25±4 %) were reduced in 4-weeks PP mice, no 
changes were found in collagen (10±2 vs.11±2 %) and elastin (28±1 vs. 
28±3 %) in arteries from NP vs. 12-weeks PP mice.
Conclusion: In contrast to 4-weeks PP mice1, no changes were detected in 
passive arterial mechanics of mesenteric arteries from 12-weeks PP mice. 
Restoration of pre-pregnancy levels of collagen and elastin in 12-weeks 
PP mice may be responsible for loss of pregnancy-increased mesenteric 
distensibility in early PP period. Taken together with our previous data, 
this study demonstrates that PP is a period of dynamic structural change 
that tends to return vessels to a pre-pregnancy state. Further, the data 
suggests that a limited time of cardiovascular protection is afforded by a 
single normal pregnancy.
Supported by NIH RO1HL141747 and UVM Dept. of Obstetrics, 
Gynecology and Reproductive Sciences
1Reprod Sci. 24:514-525; 2017
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O-024
Influenza A Virus Infection during Pregnancy Induces Severe 
Maternal Vascular Dysfunction and Fetal Growth Restriction. Stella 
Liong†,1 Kurt Brassington,1 Osezua Oseghale,1 Eunice To,1 Felicia Liong,1 
Jonathan Erlich,1 Raymond Luong,1 Steven Bozinovski,1 John J O’Leary,2 
Doug A Brooks,3 Ross Vlahos,1 Stavros Selemidis∗.1 1RMIT University, 
Bundoora, Australia; 2Trinity College Dublin, Dublin, Ireland; 3UniSA 
Cancer Research Institute, Adelaide, Australia.
Introduction: Influenza A virus (IAV) infection during pregnancy can be 
life-threatening to both mother and child. IAV-infected pregnant women 
have a higher incidence of acute respiratory distress syndrome, pneumonia 
and heart failure. Although IAV is not vertically transmitted to the fetus, 
the risks to the offspring include preterm birth, congenital malformations, 
growth restriction, and long-term chronic immune and cognitive diseases 
later in life. How IAV infection in pregnancy causes these adverse fetal 
effects in utero is unknown. Aims: To characterise the lung, systemic, 
placental and vascular inflammation following IAV-infection in pregnancy.
Methods: Eight-to-twelve-week old time-mated pregnant (E12 gestation) 
and non-pregnant C57BL/6 female mice were intranasally infected with 
the H3N2 IAV strain (HKx31; 104 PFU) or PBS for tissue analysis 3 days 
post-infection. Maternal and pup weights were recorded. Inflammation 
and viral mRNA expression in lungs, aorta and placenta were determined 
by qPCR or flow cytometry. Thoracic aorta reactivity was assessed with 
myography and endothelium-dependent and independent smooth muscle 
relaxation determined using Ach and sodium nitroprusside, respectively.
Results: IAV infection increased airway inflammation of pregnant mice 
when compared to infected non-pregnant mice. IAV infection during 
pregnancy resulted in exacerbated systemic inflammation characterised 
by a significant increase in circulating neutrophils and cell-free fetal DNA. 
Pup and placental weights were significantly reduced with IAV-infection, 
however, there was no evidence of virus mRNA or pro-inflammatory 
cytokine expression in the placentas. IAV infection during pregnancy 
caused a significant ~60-70% impairment in maximal relaxation of the 
thoracic aorta. This was associated with significantly elevated levels of 
CD69 (T cell activation marker), ICAM-1 and influenza viral mRNA. 
No impairment in vascular function was observed in non-pregnant IAV-
infected mice.
Conclusion: This study is the first to demonstrate that IAV infection 
disseminates into the maternal aorta causing severe impairment of vascular 
function that occurs selectively in pregnancy. This impairment in vascular 
function is likely to reduce the blood flow to the placenta and offspring 
resulting in fetal growth restriction. Therapies restoring vascular function 
are an exciting and novel strategy for the management of IAV infection 
during pregnancy.

O-025
The Vaginal Microbiome as a Predictor for Outcome of In-Vitro 
Fertilization with or without Intracytoplasmic Sperm Injection: 
A Prospective Study. Rivka Koedooder†,1 Martin Singer,2 Sam 
Schoenmakers,1 Paul Savelkoul,3,2 Servaas Morré,4,2 Jonathan de Jonge,5 
Linda Poort,6 Willem-Jan Cuypers,7 Andries Budding,2,6 Joop Laven,1 
ReceptIVFity Study Group. 1Erasmus University Medical Center, 
Rotterdam, Netherlands; 2Amsterdam UMC, Amsterdam, Netherlands; 
3Maastricht University Medical Center, Maastricht, Netherlands; 
4Maastricht University Medical Centre, Maastricht, Netherlands; 
5ARTPred B.V., Hoofddorp, Netherlands; 6IS-Diagnostics Ltd, Amsterdam, 
Netherlands; 7MVZ VivaNeo Kinderwunschzentrum Düsseldorf GmbH, 
Düsseldorf, Germany.
Introduction: Live birth rates for in-vitro fertilization (IVF) and IVF with 
intracytoplasmic sperm injection (IVF-ICSI) vary between 25% and 35% 
and it is hard to predict in advance who will get pregnant after embryo 
transfer (ET). Recently, the composition of the vaginal microbiota was 
suggested as predictor for pregnancy outcome.
Methods: In a prospective study, 303 women undergoing IVF or IVF-
ICSI treatment provided a vaginal sample before commencing treatment. 
The vaginal microbiota composition was determined using the interspace 
profiling technique. Microbiome profiles were assigned to community 
state types based on the dominant bacterial species. The predictive 

accuracy of the microbiome profiles for pregnancy outcome after fresh ET 
was evaluated by a combined prediction model based on a small number 
of bacterial species. Finally, the model was validated externally in a cohort 
of 50 women also undergoing IVF /IVF-ICSI treatment.
Results: In the prospective study, 192 women underwent a fresh ET of 
whom the vaginal microbiota profile could be analysed. Women with a 
low percentage of Lactobacillus in their sample were less likely to become 
pregnant. The prediction model identified a subgroup of women (17.7%, 
n=34) who had a low chance to become pregnant following fresh ET. This 
low chance was correctly predicted in 32 out of 34 women based on the 
vaginal microbiota composition, resulting in a predictive accuracy of 94%. 
Additionally, the degree of dominance of L. crispatus was an important 
factor in predicting pregnancy: women who had a favourable profile and 
<60% L. crispatus had the highest chance to become pregnant.
Conclusion: Our results indicate that vaginal microbiome profiling 
enables stratification of the chance to become pregnant prior to the start 
of an IVF or IVF-ICSI treatment. Analysis of the vaginal microbiome 
prior to treatment might offer an opportunity to improve the success rate 
of IVF or IVF-ICSI.

O-026
Effect of Gestational Diabetes Mellitus on Long Term Maternal Health 
in a Novel Mouse Model. Kathleen A. Pennington, Simone Hernandez 
Ruano, Haleh Sangi-Haghpeykar. Baylor College of Medicine, Houston, 
TX, United States.
Introduction: Gestational diabetes mellitus (GDM) is a common 
obstetrical complication affecting approximately 9% of pregnant women. 
Women who have had a pregnancy complicated by GDM are more likely 
to develop metabolic syndrome later in life, including: obesity and type II 
diabetes. The mechanisms regulating the programming effect of GDM on 
maternal long term health are poorly understood. We developed a mouse 
model of GDM which displays long term maternal health consequences 
including decreased glucose tolerance when exposed postpartum to a high 
fat, high sugar diet (HFHS). Here our objective was to evaluate the effects 
of age alone, without a HFHS diet challenge, on long term maternal health 
in or GDM mouse model.
Methods: Female C57BL/6J mice were placed on either a 10% kcal/
fat, 0% kcal/sucrose control diet (P-CD, n=10) or a 45% kcal/fat, 17% 
kcal/sucrose HFHS (P-HFHS, n=14) 1 week prior to and throughout 
pregnancy. Additional unmated females were subjected to the same diet 
regimen, either CD (NP-CD, n=7) or HFHS (NP-HFHS, n=4), for 4 weeks 
to determine pregnancy-specific effects. Following birth all animals were 
placed on a CD chow diet and followed for 8 months postpartum. Weights 
were collected monthly. At 4 months postpartum mice were placed in 
comprehensive lab animal monitoring system (CLAMS) to measure 
food intake, activity, and energy expenditure (EE). Body composition, 
glucose tolerance, and fasting serum insulin levels were assessed at 4 
and 8 months postpartum.
Results: Postpartum weights were increased in P females compared to NP 
females (p<0.05). Within pregnant females, P-CD weights were increased 
compared to P-HFHS females (p<0.05). At 4 months postpartum, animals 
previously exposed to a HFHS diet, regardless of previous pregnancy 
status, had improved glucose tolerance compared to CD females (p<0.05), 
however by 8 months this effect was reversed with animals previously 
exposed to a HFHS diet having decreased glucose tolerance compared 
to CD (p<0.05). At 4 months, EE was decreased (p<0.05) for NP groups 
compared to P groups. Furthermore, NP-HFHS had decreased EE 
compared to NP-CD; however there was no difference in EE in previously 
pregnant mice. No differences were observed among the groups for body 
composition, food intake, activity, or fasting insulin.
Conclusion: Pregnancy alone has long term impacts on maternal weight 
and EE. Data also indicates that previous exposure to a HFHS diet, even 
for a short period, can have lasting effects on glucose tolerance. Further 
molecular analysis of these animals is ongoing. Taken together with 
our previous study, this data suggests the negative long term impact of 
GDM may need a “second hit” such as further exposure to HFHS diet or 
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a second pregnancy, not time alone. This provides evidence that the long 
term maternal health risks of a previous pregnancy complicated by GDM 
may be impart mitigated with proper nutrition.

O-027
Effect of Pregnancy on Maternal Endothelial Glycocalyx Later in Life. 
Judith Brands,1,2 Marcia J Gallaher,2 Robert W Powers∗.1,2 1University of 
Pittsburgh School of Medicine, Pittsburgh, PA, United States; 2Magee-
Womens Research Institute, Pittsburgh, PA, United States.
Introduction: The endothelial glycocalyx (GC) is a proteoglycan- and 
glycoprotein-rich layer at the interface of the flowing blood and the cell 
membrane. It regulates key endothelial functions and is critical for vascular 
health. The effects of GC damage (e.g., proteinuria, pro-coagulation, 
inflammation, vasospasm) suggest that the GC might have an important 
role in the pathophysiology of preeclampsia and increased risk of later 
life cardiovascular disease in women.
Objective: The focus of this project was to begin to investigate the effect 
of pregnancy on maternal GC later in life.
Methods: Wild type C57BL/6 females mice were bred with wild type 
C57BL/6 males (normotensive uncomplicated pregnancy). Measurements 
were done postpartum at 10 months of age. GC volume was measured 
by indicator dilution technique, using a presumed plasma tracer, 500 
kDa Dextran (D500) versus a GC permeable tracer, 40 kDa Dextran 
(D40). FITC-labeled D500 was injected simultaneously with Texas Red-
labeled D40 as a bolus in the left subclavian vein. Blood was sampled 
pre-injection, 2, 5, 10, 15, 20 and 30 minutes post-injection, and dextran 
concentrations were quantified. Data was compared to age-matched 
virgin animals.
Results: There was no difference in bodyweight at 10 months of age 
between groups (P=0.51). The GC volume was significantly lower in 
prior pregnant mice (0.13ml) compared to age-matched virgin controls 
(0.17ml, P=0.01). When looking at clearance of the tracers from the 
vasculature, there was significantly less retention of D40 (indicating 
increased clearance of the tracer) in the prior pregnant mice (55%) 
compared to the virgin animals (61%, P=0.01). The retention of D500 
was marginally lower in the prior pregnant mice (85%) compared to the 
virgin animals (88%, P<0.07).
Conclusion: Mice with a single normotensive uncomplicated pregnancy 
have a reduced vascular glycocalyx volume later in life (~50 years of 
age in humans) compared to virgin animals which may be associated 
with a reduced vascular protective function of the glycocalyx, possibly 
contributing to later life endothelial and microvascular dysfunction. 
The reduced retention of large dextrans is likely caused by an increased 
transvascular leakage of dextrans due to impaired glycocalyx barrier 
properties. Dextran-40 clearance is largely driven by the kidneys, and 
the reduced vascular retention of dextran-40 may indicate a change in 
size-selective properties of the glomerular barrier in animals with prior 
pregnancy. Funded by the AHA 16SFRN27810001 and 16SFRN27860002.

O-028
Lactation and Association with Maternal Gut Microbiome. Adetola 
F Louis-Jacques,1 Thao TB. Ho,1 Anujit Sarkar,2 Maureen W Groer∗.2 
1University of South Florida Morsani College of Medicine, Tampa, FL, 
United States; 2University of South Florida College of Nursing, Tampa, 
FL, United States.
Introduction: Atypical gut microbial patterns have been reported over 
the course of a healthy pregnancy, with changes similar to metabolic 
syndrome and increase in microbes associated with inflammation. The 
gut microbial composition have been examined from the third trimester to 
one month postpartum in exclusively breastfed women with no significant 
alteration noted. We hypothesize that there will be significant changes in 
gut microbial composition and diversity in breastfeeding mothers studied 
over a longer period of time (the first 6 months postpartum).
Methods: Fully breastfeeding healthy women and their infants were 
recruited in an ongoing longitudinal study through the first 6 months 
postpartum. Up to three study visits were conducted at participants’ homes. 
Visits occurred at 1-2 months, 3-4 months and 5-6 months postpartum. 
Demographic information, medical histories, detailed lactation data and 

stool samples were obtained. Diet (PrimeScreen), exercise (International 
Physical Activity Questionaire), sleep (Pittsburgh Sleep Quality Index), 
and stress (Perceived Stress) validated scales were also completed. DNA 
was extracted from stool samples to sequence 16S rRNA V3 - V4 region 
for microbiome analyses. Bonferroni correction was applied to adjust 
for multiple comparisons. Analyses were performed using IBM SPSS 25 
statistical software package and CLC Biomedical workbench version 3.5.
Results: A total of 33 mothers and 28 infants were enrolled. Most 
of the mothers were Caucasian (78%), Hispanic (71%) and married 
(91%). Seventy six stool samples were sequenced, and 14 samples were 
excluded due to low numbers of reads. Lactobacillus abundances were 
significantly different over time in mothers, with a peak at 3-4 months 
postpartum (p=0.044). There was a negative correlation between maternal 
fecal Klebsiella abundance and the PrimeScreen score (diet) (r=-0362, 
p=0.049). There was also a negative correlation between sleep quality 
scores and Bifidobacteria abundance (r=-.434, p=0.024). The beta 
diversity was significantly different between mothers and infants at all 
time points (Bray Curtis, p<0.05).
Conclusion: We observed changes in fecal Lactobacillus abundance in 
breastfeeding mothers with peak abundance at 3-4 months postpartum. 
There is emerging data on the role of the mother’s gut microbiome during 
pregnancy and lactation.

O-029
Decidual Stromal Cells and Cytotrophoblasts Synergize to Dampen 
and Modulate Macrophage Activation in Response to Group B 
Streptococcus Infection. Alison J Eastman†, Lisa M Rogers, Kevin 
G Osteen∗, David M Aronoff∗. Vanderbilt University, Nashville, TN, 
United States.
Introduction: Gestational membrane (GM) immune cells are skewed 
towards tolerogenic M2/Th2 activation at baseline, but bacterial infection 
(chorioamnionitis) provokes inflammation. The choriodecidual layer of 
the GM includes decidual stromal cells (DSC), cytotrophoblasts (CTB) 
and macrophages (Mϕ). We hypothesize that these unique cells work 
in concert to modulate inflammatory responses to ascending infection.
Methods: Immortalized DSC (decidualized T-HESC cells) and CTB 
(JEG-3) were cultured in separate chambers of transwells (separated by 
0.4 μm pores) or cultured individually. PMA-activated THP.1 Mϕ-like 
cells expressing an NFκB reporter gene were added at a ratio of 1 Mϕ:10 
cells. Cultures were infected with Group B Streptococcus (GBS) (10 
bacteria/cell) or LPS-treated (+ control). Supernatants were collected 
for ELISA and NFκB activation assay. N = 3-6 per experiment from 3 
separate, matched experiments. Student’s t-test or 2-way ANOVA was 
used where appropriate.
Results: GBS induced Mϕ NFκB and pro-inflammatory cytokines 
(TNFα, IL-1β) and CXCL10, which were suppressed by direct CTB 
co-culture. Addition of uninfected or infected CTB-conditioned media 
did not suppress Mϕ activation. CTB and Mϕ co-culture separated by 
0.4um membrane had intermediate suppression of Mϕ NFκB activation, 
suggesting both cell-cell contact and soluble mediators are involved. Co-
culture of MO with DSC resulted in slight increase of CCL2 and CCL5, 
but differential suppression of MO cytokines (TNFa, IL-8) relative to MO-
CTB co-culture (CXCL10, IL-6, IL-1b). 3-way co-culture with DSC and 
CTB in bottom and top of transwell, respectively, with Mϕ (1:10) resulted 
in broad decreased pro-inflammatory cytokine expression, but uniquely 
and significantly enhanced CCL2 and CCL5 in response to GBS infection.
Conclusion: Paracrine signaling among GM cells regulates immune 
responses to infection, through both cell-cell contact and soluble 
mediators. Suppression of CXCL10 and unique upregulation of CCL2 
and CCL5 during 3-way co-culture of DSC, CTB, and MO predicts that 
selective recruitment of immune cells may occur during infection in vivo.
Funding: NIH T32 AI095202, March of Dimes Research Grant, NIH 
R01 AI134036
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O-030
The Placenta Exhibits Selective Immune Response in an In Vitro 
Model of Haematogenous Multi-Pathogen Induced Preterm Labour. 
Zahirrah B Mohammed Rasheed†,1 Camino Ruano San Martin,1 Mark 
HF Sullivan,1 Eberechi Anucha,1 Yun S Lee,2 Phillip R Bennett,2 David 
A MacIntyre,2 Lynne Sykes∗.2 1Parturition Research Group, Imperial 
College London, London, United Kingdom; 2March of Dimes European 
PRC and Parturition Research Group, Imperial College London, London, 
United Kingdom.
Introduction: Increasing evidence supports the double-hit hypothesis 
whereby initial exposure to a viral infection leads to increased 
susceptibility to bacterial-induced preterm labour. To date studies have 
focused on models of local viral and bacterial infection. Haematogenous 
spread of infection is also associated with infection-induced preterm 
labour. Therefore, we examined the effect of haematogenous and local 
viral priming on bacterial-induced inflammation in peripheral blood 
mononuclear cells (PBMCs) and placental explants, as a model of 
haematogenous or local infection associated preterm labour.
Methods: All samples were taken from women at term prior to the onset of 
labour. PBMCs and placental explants were cultured alone or primed with 
5µg/ml or 25µg/ml of Poly IC (TLR3 agonist) respectively. Subsequent 
stimulation was performed with the following bacteria TLR agonists; 
HKLM (TLR2), LPS (TLR4) or FSL-1 (TLR6). NF-κB activation was 
determined by western blotting of cell and tissue extracts. Cytokine and 
PGE2 from primed PBMC monoculture media were determined by ELISA 
and PBMC supernatant was subsequently used as treatments for co-culture 
with fresh placental explants to determine the effect of haematogenous 
infection on local placental response. Four biological replicates were used.
Results: In PBMCs, TLR3 priming significantly enhanced TLR2 and 
TLR6-induced IL-6 (p<0.001, p<0.01 respectively), IL-8 (p<0.05, 
p<0.01), TNF-α (p<0.01), IL-1β (p<0.001) and IL-10 (p<0.001) 
production, but no synergistic effect of priming was seen in TLR4 
treatments. TLR3 priming also enhanced TLR2 and TLR4 induced PGE2 
production (p<0.01). No priming effect was seen on NF-κB activation 
in any treatments. In contrast, TLR3 priming in placenta did not alter 
TLR2, 4 or 6 -induced pro-inflammatory cytokine or PGE2 production. 
However anti-inflammatory IL-10 production was significantly enhanced 
by TLR3 priming prior to TLR2 and TLR6 stimulation (p<0.001). Culture 
of placental explants in supernatant derived from TLR3-primed PBMCs 
treated with the TLR2 agonist caused synergistic activation of placental 
IL-8 compared to supernatant collected from PBMCs treated with the 
TLR agonists alone. No enhanced activation of TNF-α or IL-1β was 
detected in placental explants exposed to any other primed and/or treated 
PBMC supernatants.
Conclusion: Both PBMCs and placentas respond to individual TLR 
agonists, however only PBMCs demonstrate enhanced pro-inflammatory 
responses with viral priming. Collectively, our data indicate that the 
placenta has selective tolerance to haematogenous viral priming effects 
of multi-pathogen infection. 

O-031
A Cellular Regenerative Approach to Prevent Preterm Birth: In Vitro 
M2-Polarized Macrophages. Valeria Garcia-Flores†,1 Roberto Romero,2 
George Schwenkel,1 Sonia Hassan,1 Nardhy Gomez-Lopez∗.1 1Wayne 
State University SOM, Detroit, MI, United States; 2NICHD, Detroit, MI, 
United States.
Introduction: Intra-amniotic inflammation is causally linked to 
spontaneous preterm labor and birth, the leading cause of perinatal 
morbidity and mortality. Hence, finding strategies to treat this clinical 
condition is crucial. Intra-amniotic inflammation can be induced by 
microbes (i.e. microbial-induced) or alarmins derived from cellular 
stress (i.e. sterile). M2-polarized macrophages are abundant at the human 
maternal-fetal interface (J Immunol 2016;196:2476-91). Therefore, we 
hypothesized that the adoptive transfer of such anti-inflammatory immune 
cells could serve as a novel strategy to treat both microbial- and alarmin-
induced intra-amniotic inflammation, preventing preterm birth (PTB) and 
adverse neonatal outcomes.

Methods: M2-polarized macrophages were prepared from bone-marrow 
derived myeloid cells (BMDM) in vitro, and their purity (>95% of 
CD11b+F4/80+Egr2+Ym1/2+ cells) was proven by flow cytometry. 
Pregnant mice were injected intra-amniotically under ultrasound guidance 
with an endotoxin (endotoxin-induced PTB), the alarmin S100B (alarmin-
induced PTB), or saline, and treated with M2-polarized macrophages or 
BMDM (n = 51 total). Controls included dams injected with endotoxin, 
S100B, or saline alone (n = 30 total). The rates of PTB and neonatal 
mortality were recorded.
Results: Dams injected with an endotoxin or S100B delivered 
preterm [80% (8/10) and 58% (7/12), respectively] with a high rate of 
neonatal mortality [87% (47/54) and 71% (67/94), respectively]. The 
adoptive transfer of M2-polarized macrophages: 1) reduced the rate of 
endotoxin-induced PTB by 53% [PTB rates: endotoxin 80% (8/10) vs. 
M2 macrophages + endotoxin 27% (3/11); p = 0.02]; 2) improved the 
survival of neonates born to dams injected with an endotoxin [neonatal 
mortality rates: endotoxin 87% (47/54) vs. M2 macrophages + endotoxin 
38% (26/68); p < 0.001]; 3) completely rescued danger signal-induced 
PTB [PTB rate: S100B 58% (7/12) vs. M2 macrophages + S100B 0% 
(0/11); p = 0.002]; and 4) enhanced the survival of neonates born to dams 
injected with S100B [neonatal mortality rates: S100B 71% (67/94) vs. 
M2 macrophages + S100B 6% (3/50); p < 0.001], which was comparable 
to that of saline controls [10% (5/50)]. However, the adoptive transfer of 
BMDM did not prevent PTB or adverse neonatal outcomes, indicating that 
an in vitro M2 macrophage polarization is required for PTB prevention.
Conclusion: The adoptive transfer of in vitro M2-polarized macrophages 
prevents microbial- and alarmin-induced preterm labor and birth and, more 
importantly, reduced neonatal mortality. These findings provide a cellular 
regenerative approach to prevent prematurity and its consequences.

O-032
The Effects of Cervical Epithelial Damage-Mediated Ascending 
Infection with Ureaplasma Parvum on Intreauterine Inflammation 
and Timing of Delivery. Ioannis Pavlidis†,1 Brad O. Spiller,2 Gabriella 
S. Demarco,1 Sarah E. M. Howie,1 Jane E. Norman∗,1 Sarah J. Stock∗.1 
1University of Edinburgh, Edinburgh, United Kingdom; 2Cardiff 
University, Cardiff, United Kingdom.
Introduction: Ascending bacterial infection through the cervix is the 
most common cause of preterm birth (PTB). Excisional procedures that 
damage the cervix also increase the risk for PTB. However, the interplay 
between cervical damage, ascending infection and preterm birth has 
not been elucidated yet. Here, we utilised a mouse model of cervical 
epithelial damage induced by the surfactant N-9 to investigate the effect 
of cervical damage on ascending infection with Ureaplasma parvum, 
the bacteria most commonly associated with PTB. We also studied the 
subsequent inflammatory response in the fetomaternal tissues and the 
effect on timing of delivery.
Methods: On D16 of gestation, pregnant C57Bl/6 mice were administered 
N-9 or PBS control intravaginally. On D17, mice were administered 
NanoLuc-expressing U. parvum or vehicle control intravaginally. On D18, 
mice were given the NanoLuc substrate, Furimazine, intraperitoneally and 
bioluminescence imaging was performed. On D19, mice were sacrificed 
and amniotic fluids were cultured for U. parvum. Tissue levels of U. 
parvum-derived gene UreaseC were determined by qPCR. Inflammatory 
changes were assessed using qPCR and ELISA.
Results: N-9 pre-treatment significantly increased the bioluminescence 
signal in the upper reproductive tract of mice infected with NanoLuc-
expressing Ureaplasma parvum compared to no damage controls 
(P<0.05, n=20-23). N-9 pre-treatment also significantly increased the 
titres of Ureaplasma parvum in the amniotic fluid from sites proximal 
and distal to the cervix compared to no damage controls (P<0.05, n=18). 
N-9-induced cervical damage followed by ascending infection with 
Ureaplasma parvum resulted in a trend increase in PTB rates compared 
to vehicle-treated controls (P<0.05, n=10-26). UreaseC gene expression 
was higher in the membranes (4x104 copies), followed by the placenta 
(2x104 copies) and then the uterus (0.5x104 copies). The expression 
levels of Urease C correlated with an increase in the gene expression of 
the proinflammatory mediators TNFa, IL-1b, CXCL-1 and CXCL-2 in 
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the placenta, uterus and membranes relative to vehicle-treated controls 
(0.6<r<0.9, P<0.0001). At the protein level, a significant upregulation of 
CXCL-2 and TNF-a was found in the same tissues.
Conclusion: Our findings suggest that cervical epithelial damage 
facilitates ascending infection with Ureaplasma parvum. This results 
in an inflammatory response across gestational tissues that leads to an 
increase in PTB rates for this group of mice. This could be a potential 
mechanism explaining the highest incidence of PTB among women that 
have previously undergone excisional procedures in the cervix.

O-033
The Role of WNT Signaling in Placental Development and Birth 
Timing. Ortal Tamam†,1,2 Ruti Parvari,2 Kaulini Burra,1 Debora Sinner,1 
Louis J Muglia∗.1 1Cincinnati Children’s Hospital Medical Center, 
Cincinnati, OH, United States; 2Ben-Gurion University of the Negev, 
Beer Sheva, Israel.
Introduction: Preterm birth is the leading global cause of mortality in 
children under five years of age, and its etiologies are poorly understood. 
A substantial body of evidence suggests the contribution of genetic factors 
in birth timing and the risk of preterm birth, with recent emergence of 
the importance of WNT signaling. A genome wide association study and 
functional analyses conducted by our group, suggest the role of genes of 
the WNT pathway in gestational length. We hypothesized that rare variants 
in the WNT pathway elevate the risk of preterm birth.
Methods: In a cohort of 86 Danish sister-pairs with recurrent spontaneous 
preterm birth, we used whole exome sequencing to perform a Pathway 
Analysis and miRNA binding prediction of the WNT pathway, using 
KEGG, GeneCards, GeneStation and miRDB. Using a conditional Wls 
knockout mouse model, we deleted Wls from specific tissues and cells 
of the mother and placenta. We utilized Dermo1-Cre, to delete Wls in 
mesenchyme, and Shh-Cre, for epithelial deletion of Wls. We tested both 
for placental morphology at E13.5- E16.5 in Wls f/f; Dermo1Cre and 
control embryos, and birth timing for Wls heterozygous females crossed 
to wild type mice.
Results: Two rare variants found in the 3’ and 5’ untranslated regions 
of Wls and predicted to cause five new binding sites for microRNAs, 
were identified in the Danish sister pairs. The gene is highly evolutionary 
conserved and expressed in cells secreting WNT. It was shown to have 
an important role in lung development and angiogenesis in mice, but its 
role in placental angiogenesis was not directly studied.
Birth timing in 6/6 control pregnancies was at E19.5 and in 10/10 of 
the Wls Shh-Cre females x WT males mating. Interestingly, the Wls 
Dermo1Cre females x WT males - in 8/10 pregnancies - delivered a day 
earlier, at E18.5. The opposite mating, of WT female x Wls Dermo1Cre 
males resulted in delivery at day E19.5 in 2/2 pregnancies.
Histological evaluation of placentas obtained from the Wls Dermo1-Cre 
f/+ females mated with Wls f/f males revealed a large junctional zone, 
increased Junctional zone/Labyrinth ratio, large spongy cells and changes 
in nucleus size in both JZ and Labyrinth.
Endomucin staining of Dermo1Cre mutant, heterozygous and control 
placentas, delivered from the same litter, showed a significant difference 
in blood vessels counts.
Conclusion: We propose that Wls function, by affecting WNT signaling, 
is important for normal placental development and its absence in the 
mesenchymal cells in the placenta causes preterm birth in mice and 
dramatically alter placental morphology.

O-034
The Local and Systemic Immune Response in Preterm and Term 
Pregnancies and Their Association with the Vaginal Microbiota. 
Denise Chan†,1 Yun S Lee∗,1 Saqa Ahmed†,2 TG Teoh∗,1 Phillip R 
Bennett∗,1 David A MacIntyre∗,1 Lynne Sykes∗.1 1March of Dimes 
European PRC and Parturition Research Group, Imperial College 
London, London, United Kingdom; 2Imperial College London, London, 
United Kingdom.
Introduction: The maternal immune system undergoes unique temporal 
adaptions during pregnancy. A transition occurs at term to allow for a 
proinflammatory process that is required for the onset of labor, yet the final 

trigger for this is poorly understood. The same proinflammatory pathways 
are prematurely activated in preterm labor. Many cases are attributable 
to ascending infection from vaginal bacteria leading to inflammation of 
gestational tissues. We propose that the maternal host immune response to 
these bacteria varies between individuals and that this response contributes 
to the risk of spontaneous preterm labor.
Methods: Cervicovaginal fluid (CVF) was collected from women at 
three points in their pregnancy (12-16, 20-24 and 30-34 weeks). Three 
cohorts were selected based on pregnancy outcome; spontaneous preterm 
labor <37 weeks (n=8), term delivery without intervention (n=16), and 
term delivery with intervention (n=11). Bacterial DNA was extracted 
from CVF and the composition assessed using MiSeq-based 16S rRNA 
gene sequencing surveying the V1-V2 region. Cytokine and complement 
immunoassays were performed on matched CVF supernatant and plasma. 
Subtyping of peripheral blood mononuclear cells (PBMC) subsets was 
performed using the Aurora flow cytometer.
Results: A Lactobacillus spp. deplete vaginal microbiome was associated 
with increased CVF expression of IL-1β (p<0.001), C3b/iC3b (p<0.0001) 
and mannose binding lectin (p<0.01). IL-8 expression in CVF was 
significantly higher (p<0.001), whilst IL-18 was significantly lower in 
the preterm compared to the term cohort (p<0.001). The total proportion 
of lymphocytes was increased in the preterm group compared to the 
term group at 30-34 weeks gestation (p<0.01). There was no difference 
in the percentage of peripherally circulating monocytes, T cells, CD4+ 
Tcells, CD8+ Tcells, Treg, NK cells, TCRgd cells by sampling timepoint 
between the 3 cohorts. Activation of CD8+ T cells (CD8+/HLA-DR+) was 
greater at 12-16 weeks in the preterm cohort, compared to both the term 
delivery cohorts (p<0.05).
Conclusion: A local proinflammatory signature was observed in women 
with a Lactobacillus spp. deplete microbiome and in women who delivered 
preterm. We also demonstrate differences in the peripherally circulating 
cells in women who deliver preterm. This study highlights the importance 
of examining both the local and peripheral maternal host immune response 
in determining the mechanism of microbial driven preterm delivery.

O-035
Fetal Immune Cell Trafficking to Maternal Uterine Tissues in Animal 
Models of Term and Preterm Labor. Samantha Sheller-Miller†, 
Ramkumar Menon∗. UTMB, Galveston, TX, United States.
Introduction: Immune homeostasis at the feto-maternal interface is 
essential for pregnancy maintenance. Although immune cell function 
during pregnancy and parturition has been widely investigated, the 
contribution of fetal-specific immune cells in maternal tissues is unclear. 
This is partly due to the lack of fetal-specific markers. Using an animal 
model capable of distinguishing between fetal and maternal cells, we 
determined fetal immune cell trafficking at the maternal-fetal interface 
and their differential expression in infection-induced preterm labor.
Methods: We used a transgenic mouse with a membrane-targeted, two-
color fluorescent Cre-reporter allele where tandem dimer Tomato (mT) 
fluorescence is expressed in all cells. Female wild type mice were mated 
with males homozygous for the mT construct so only fetal tissues, but 
not maternal, express mT. On embryonic day (E) 15, mice were injected 
with either PBS (controls) or LPS (1 µg/100 μL PBS). On E16, maternal 
tissues (uterus, decidua and cervix) were analyzed for fetal immune cell 
composition using multicolor flow cytometry. Total fetal cells (immune 
and non-immune) were identified using mT followed by F4/80 for 
macrophages, NK1.1/DX5 for high (DX5+) and low (DX5-) cytotoxic 
natural killer (NK) cells. After gating on viable cells, the percentage of 
fetal immune cells were determined. Data were analyzed using student 
t-test and p<0.05 was significant.
Results: As expected, LPS induced preterm labor within 24 hrs. In the 
uterus, total fetal cells, macrophages and DX5+ cells were increased 
in LPS injected mice compared to controls (p=0.011, 0.015, 0.023, 
respectively). Total fetal cells in maternal cervix was not different between 
control and LPS treatment; however, fetal macrophages and DX5+ cells 
were higher in LPS injected mice compared to controls (p=0.037 and 
0.045). In decidua, total fetal cells were higher (p=0.038), but among 
immune cells, DX5+ cells increased (p=0.024), DX5- cells decreased 
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(p=0.039) and macrophages showed no change after LPS injection. Fetal 
DX5- cells were decreased in the uterus and cervix of LPS injected mice 
compared controls (both p=ns, Figure 1).
Conclusion: Using an animal model where fetal cells express a specific 
marker, we determined fetal immune cell trafficking to maternal tissues 
during normal pregnancy and LPS-induced preterm labor. A shift in 
fetal immune status (characterized by number and type of immune cell) 
in maternal tissues in response to LPS indicates fetal immune cells are a 
crucial component of inflammation-related changes in maternal tissues 
during labor.
*Figure(s) will be available online.

O-036
Mechanism of Adverse Interaction between Iron and Inflammation 
during Pregnancy. Allison L Fisher†, Veena Sangkhae†, Nicolaos 
Palaskas, Tomas Ganz∗, Elizabeta Nemeth∗. UCLA, Los Angeles, CA, 
United States.
Introduction: Iron supplements are routinely prescribed to pregnant 
women, even without screening for iron deficiency. However, 
epidemiological studies suggest a U-shaped association between iron 
marker ferritin and risk of adverse birth outcomes. However, ferritin is also 
indicative of inflammation and may not accurately reflect iron status in the 
presence of inflammation. It is unclear if adverse outcomes are caused by 
high iron, inflammation, or a combination of both. Using mouse models, 
we investigated the interaction between iron and inflammation during 
pregnancy and hypothesized that iron excess potentiates inflammatory 
pathways to impair fetal development.
Methods: Two different mouse models of iron excess were used and 
compared to mice with normal iron status. Dietary iron loading of 
wild-type C57BL/6 mice was achieved by feeding an iron-rich diet 
(2500- and 5000-ppm iron) to dams 1 week before mating and for the 
duration of pregnancy. In the genetic model (C57BL/6 mice deficient in 
the iron-regulatory hormone hepcidin), mice accumulate iron naturally 
when fed standard chow (180-ppm iron). We induced maternal systemic 
inflammation by a single subcutaneous injection of a low dose of 
lipopolysaccharide (LPS) in the second (E8.5) or third (E15.5) trimester. 
We evaluated birth outcomes and the maternal, placental, and fetal 
response to “iron + LPS” at various time points.
Results: Iron loading by itself caused abortion and stillborn embryos in 
only 10% of pregnancies. LPS injection in dams with normal iron status 
rarely caused adverse outcomes when injected on E8.5, but we observed 
preterm birth in 60% of pregnancies with LPS injection on E15.5 although 
no fetal malformations. However, we observed a synergistic effect when 
dams were both iron-loaded and LPS-injected. On E8.5, LPS injection in 
iron-loaded dams caused abortion and encephalic malformations in nearly 
100% of term embryos. On E15.5, LPS injection in iron-loaded dams 
caused fetal death and resorption in nearly 100% of pregnancies. In dams, 
LPS rapidly increased serum levels of more than 25 cytokines, including 
IL-6, TNF-α, IL-10 and IFN-γ (all p<0.001), but it was irrespective of 
iron status. Western blotting of placental lysates showed increased cleaved 
caspase-3 protein (p<0.001) only when the dam was both iron-loaded 
and LPS-injected. Immunohistochemical analysis localized apoptosis to 
endothelial cells in the placenta, fetal heart, and fetal lung. The adverse 
interaction between iron and inflammation was replicated in primary 
HUVECs; treatment with iron and TNF-α strongly potentiated caspase-3 
cleavage (p<0.001).
Conclusion: In mice, maternal exposure to high iron worsens birth 
outcomes in the presence of inflammation. Iron loading in embryonic 
endothelial cells modulates signaling downstream of TNF-α to impair 
fetal development. Our study raises important questions about the safety 
of indiscriminate iron supplementation during pregnancy.

O-037
Early Onset of Coronary Artery Calcification in Women with 
Previous Preeclampsia. Laura Benschop†,1 Laura Brouwers†,2 Gerbrand 
A Zoet†,2 Cindy Meun†,1 Eric Boersma,1 Ricardo PJ Budde,1 Bart CJM 
Fauser,2 Christiane MJ de Groot,3 Angela HEM Maas,4 Hans J Duvekot,1 
Birgitta K Velthuis,2 Arie Franx,2 Eric Steegers,1 Bas B van Rijn∗,2 
Jeanine E Roeters van Lennep∗.1 1Erasmus MC, Rotterdam, Netherlands; 
2UMC Utrecht, Utrecht, Netherlands; 3VU University Medical Center, 
Amsterdam, Netherlands; 4Radboud University Medical Center, Nijmegen, 
Netherlands.
Introduction: Preeclampsia is a female-specific risk factor for 
development of coronary coronary artery calcification (CAC) and 
atherosclerotic plaque associated with subsequent cardiovascular disease 
(CVD). At what age CAC develops in these women and which risk factors 
are involved is unknown.
Methods: CAC was assessed by CCT and coronary plaque by CCT 
angiography (CCTA) in 258 Caucasian women with a history of 
preeclampsia aged 40-63 in the CREw-IMAGO study (February 2016 
until January 2018). Results were compared to 644 age- and ethnicity 
equivalent women participating in the Framingham heart study (FHS) 
with normotensive pregnancies. Main outcome measures included; CAC 
score, coronary plaque prevalence, 10-year CVD risk as estimated by 
the FRS, BMI, blood pressure, smoking, medication use, diabetes, lipid 
profile and glucose level.
Results: Median age was 46 years in both groups. The prevalence of 
cardiovascular risk factors and CAC was significantly higher in women 
with preeclampsia than in those without (CAC: 20.0% vs 13.0%; OR 1.72, 
95% CI 1.17-2.52, p=0.003). Women without a history of preeclampsia 
were 4.9 years (95% CI; 1.8-8.0) older when they had identical CACS 
as women with a history of preeclampsia. The latter also had a greater 
CAC burden with advancing age compared to women without previous 
preeclampsia (OR 9.36, 95% CI; 2.34-37.45 vs OR 5.81, 95% CI; 2.83-
11.82). Mediation analysis showed that the effect was not mediated 
through systolic blood pressure, total-cholesterol or diabetes. One-third 
(34.5%) of women with a history of preeclampsia had some form of 
coronary plaque, but significant stenosis (≥50%) was rare (n=2.9%). The 
10-year CVD risk was also significantly higher for women with previous 
preeclampsia (5.25 vs 3.17%, p<0.001).
Conclusion: Women with a history of preeclampsia have more modifiable 
cardiovascular risk factors and develop CAC approximately 5 years 
earlier compared to women with normotensive pregnancies. Women 
with a history of preeclampsia might benefit from regular cardiovascular 
screening and follow-up before the age of 45 years.

O-038
Antiphospholipid Antibodies Induce ROS Production in First 
Trimester Placentae: A Contribution to the Pathogenesis of 
Preeclampsia. Rachel Zussman†, Lance Xu, Katie Groom, Blake M 
Seers, Qi Chen, Jaijjus P Johny, Lawrence W Chamley∗, Anthony J.R. 
Hickey∗. The University of Auckland, Auckland, New Zealand.
Introduction: Women with antiphospholipid autoantibodies (aPL) have 
a ten-fold greater risk of developing preeclampsia, the maternal signs 
of which are triggered by an as yet unknown “toxin(s)” released from 
the placenta. Our lab has previously shown that aPL rapidly enter the 
outer layer of the human placenta, the syncytiotrophoblast, where they 
interact with mitochondria and are associated with mitochondrial damage. 
Mitochondria can be major sites of reactive oxygen species (ROS) 
production and are very susceptible to ROS damage. We hypothesised 
that aPL cause increased ROS production in the placenta, leading to 
mitochondrial dysregulation of cell death processes and subsequent release 
of toxic factors into the maternal blood.
Methods: All experiments were performed on first trimester placentae 
collected with informed consent. Villous explants (10 mg) were 
incubated in DMEM/F-12 at 37°C with 25, 50, and 100 ug/mL of either 
the monoclonal aPL ID2 or control isotype-matched IgG. Overall ROS 
production was measured in explants using the fluorescent reagent 
CellROX Deep Red over three hours. Some explants were incubated 
in the presence of both aPL and 10mM chloroquine which we have 
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previously shown prevents the uptake of aPL into the syncytiotrophoblast. 
After normalising to wet weights the average end point measurements 
were analysed using a Mann-Whitney U test and ROS production rates 
were analysed using linear regression. Following a three hour incubation 
with aPL, mitochondrial activity was investigated in explants using high 
resolution respirometry coupled with fluorimetry. For analysis, data from 
control IgG-treated explants were subtracted from aPL-treated and the 
differences were compared using mixed-effects models.
Results: The aPL ID2 caused a concentration- and time-dependent 
increase in ROS that was significantly greater than ROS production by 
control IgG-treated explants (n=5, p<0.05). Incubation with chloroquine 
inhibited this aPL-dependent increase in ROS production (n=4, p<0.05). 
Mitochondria in explants incubated with the aPL ID2 at 50 ug/mL had 
significantly higher rates of oxygen consumption and ROS production 
(n=8, 95% confidence) than the control-treated explants when examined 
by high resolution respirometry.
Conclusion: Syncytiotrophoblast ROS production is increased by 
treatment with aPL. At least some of this excess ROS is produced by 
the mitochondria. This ROS may damage mitochondria, among other 
intracellular targets, and promote the release of “toxins” from the placenta 
into the maternal blood. This mechanism may explain why aPL are such 
strong maternal risk factors for preeclampsia.

O-039
Compromised JMJD6 Activity Due to Placental Iron Deficiency 
Underlies Aberrant Fibronectin Processing in Preeclampsia. Sruthi 
Alahari,1,2 Leonardo Ermini,1 Martin Post∗,3,2 Isabella Caniggia.1,2 
1Lunenfeld-Tanenbaum Research Institute, Toronto, ON, Canada; 2UofT, 
Toronto, ON, Canada; 3PGCRL, Hospital for Sick Children, Toronto, 
ON, Canada.
Introduction: The glycoprotein, fibronectin (FN) is a key structural and 
signalling component of the extracellular matrix (ECM). Placental FN 
is elevated in preeclampsia (PE), contributing to shallow trophoblast 
invasion and impaired villous angiogenesis. We recently found that 
Jumonji domain containing protein 6 (JMJD6), an oxygen- and iron-
dependent lysyl hydroxylase whose activity is compromised in PE, 
regulates FN production in placental mesenchymal cells (pMCs); 
however, the mechanisms by which JMJD6 controls FN processing are 
unknown. In light of disrupted iron homeostasis in PE, we sought to 
investigate whether JMJD6 and iron availability regulate FN via 
lysyl hydroxylation, and if this can be corrected using compounds 
that restore iron homeostasis.
Methods: Placentae were obtained from PE (n=16), pre-term (n=15) and 
term (n=16) pregnancies. Primary pMCs were isolated from control and 
PE placentae and characterized by FACS. FN hydroxylation was studied 
by ‘in vitro hydroxylation’ with JMJD6 enzyme and MALDI-TOF mass 
spectrometry. Iron content was quantified by an iron assay, and FN 
glycosylation was assessed by Concanavalin A (Con A) lectin binding. 
pMCs were exposed to Hinokitiol (0.5-5 µM) for 3-24 hours, followed 
by western blotting and immunofluorescence for FN.
Results: Mass spectrometric analysis of FN peptides incubated with 
JMJD6 enzyme revealed a 16-mass unit shift upon iron supplementation, 
corresponding to the addition of a hydroxyl group. Perturbed JMJD6 
activity and iron content associated with augmented FN glycosylation 
and its build-up in the Golgi compartment (site of this posttranslational 
modification) in PE placentae. In line with the in vivo data, FN 
glycosylation was increased upon JMJD6 knockdown and upon treatment 
with minoxidil (a lysyl hydroxylase inhibitor) in control pMCs. This was 
accompanied by decreased iron content and impaired JMJD6 activity. 
The natural compound, Hinokitiol was shown to restore iron balance in 
iron-deficient tissues by promoting iron transport. Exposure of control 
and PE pMCs to 1µM Hinokitiol significantly restored intracellular iron 
content and JMJD6 activity, and attenuated FN glycosylation in PE 
pMCs. Importantly, Hinokitiol rescued the loss of FN fibrillar assembly/
deposition and ER-Golgi shuttling in PE pMCs.
Conclusion: Our data indicate that JMJD6-mediated lysyl hydroxylation 
is required for FN glycosylation, maturation and deposition. Notably, 
Hinokitiol corrected the disrupted FN homeostasis in PE by improving 

iron availability and restoring JMJD6 function. This work holds promise 
for targeting an under-studied aspect of PE, namely altered iron balance 
and its impact on disrupted FN homeostasis.
Supported by CIHR & Preeclampsia Foundation Canada Vision Grant

O-040
High Levels of Circulating HtrA4 in Preeclampsia May Induce 
Endothelial Cell Cycle Arrest and Inhibit Endothelial Repair. Yao 
Wang, Rebecca Lim, Guiying Nie∗. Hudson Institute of Medical Research, 
Melbourne, Australia.
Introduction: Preeclampsia (PE), a life-threatening disorder of human 
pregnancy, is hallmarked by systemic endothelial dysfunction. Circulating 
endothelial progenitor cells (EPCs) are critical for endothelial repair and 
regeneration, yet in PE these cells are reduced in number and functionality, 
suggesting that endothelial repair pathway is also compromised in PE. 
However, the underlying mechanisms are not well understood. We 
previously reported that serine protease HtrA4 is expressed specifically 
by the placenta, released into the circulation, and significantly increased in 
early-onset PE. We have also demonstrated that high levels of HtrA4 can 
induce endothelial dysfunction. The current study aimed to investigate 
the impact of high levels of HtrA4 detected in the PE circulation on 
endothelial cell proliferation and repair.
Methods: We first used human umbilical vein endothelial cells (HUVECs) 
as a model. HUVECs were treated with HtrA4, and the impact on cell 
proliferation and cell cycle gene expression was examined by pathway-
specific RT-PCR array, real-time RT-PCR and immunocytochemistry. We 
then isolated primary EPCs from term human umbilical cord blood and 
investigated the effect of HtrA4 on EPC proliferation and differentiation.
Results: High levels of HtrA4 inhibited HUVEC proliferation, and 
down-regulated a number of genes such as CDKN3, BIRC5, CDK1 and 
MKI67 that are critical for cell cycle progression. Primary EPCs were 
successfully isolated from human umbilical cord blood of four individual 
pregnancies and validated by gene marker expression, AcLDL ingestion 
and formation of well-structured endothelial tubes. When these primary 
EPCs were exposed to HtrA4, it not only inhibited EPC proliferation and 
down-regulated cell cycle genes, but also prevented them from forming 
endothelial tubes.
Conclusion: Our data suggest that placental-derived HtrA4 that is 
elevated in the early-onset PE circulation may inhibit endothelial cell 
proliferation for repair. Furthermore, high levels of HtrA4 may also inhibit 
the proliferation and differentiation of circulating endothelial progenitor 
cells to impede their repair capacity.

O-041
Human Placental Bed Endothelial Cell Transcriptomics and Systemic 
Biomarker Profiling Reveals Inflammatory Endothelial Activation in 
Early Onset Preeclampsia. Laura Brouwers†,1 Judith Wienke†,1 Michal 
Mokry,1 Peter GJ Nikkels,1 Tatjana E Vogelvang,2 Arie Franx∗,1 Femke 
van Wijk∗,1 Bas B van Rijn∗.1 1UMC Utrecht, Utrecht, Netherlands; 
2Diakonessenhuis, Utrecht, Netherlands.
Introduction: Preeclampsia is a multi-system pregnancy disorder defined 
by hypertension and proteinuria, with generalized endothelial dysfunction 
as a key mechanism. Impaired spiral artery remodelling underlying the 
placenta (i.e. the placental bed) is thought to precede symptoms. It is 
unknown to what extent changes to maternal vascular endothelial cells 
(ECs) play a role in this complex remodeling process and whether the 
placental bed EC phenotype is different in complicated pregnancies 
compared to healthy pregnancies.
Methods: Biopsy samples were obtained from the placental bed during 
primary Caesarean section from five women with early onset preeclampsia 
with FGR and four healthy controls. The tissue was enzymatically 
digested and CD31+CD146+ ECs were isolated through flow cytometry-
assisted cell sorting. RNA was subsequently isolated for sequencing 
by CEL-Seq2 protocol. RNA expression patterns were analyzed by 
unsupervised clustering methods including principal component analysis 
and hierarchical clustering, and subjected to differential gene expression 
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analysis and pathway analysis. For biomarker profiling, 67 analytes were 
measured in sera from 20 women with early onset preeclampsia and 
FGR and 20 women with healthy pregnancy by multiplex immunoassay.
Results: Transcriptional profiling of maternal placental bed ECs 
showed overlapping gene expression signatures for most patients with 
preeclampsia compared with healthy pregnant controls, with the exception 
of a small number of differentially expressed genes. Pathway analysis 
of upregulated genes in preeclampsia identified 6 significantly enriched 
pathways related to vasoconstriction, activation of platelets and the innate 
immune system. Individual upregulated genes in preeclampsia included 
prostaglandin D2 synthase, olfactomedin 1 and interleukin-3 receptor 
subunit alpha, while serine peptidase inhibitor kazal type 5 and sestrin 
3 were significantly downregulated. Unbiased analysis of endothelium-
related serum biomarkers identified separate profiles for healthy pregnancy 
and preeclampsia. Analytes most contributing to this separation were 
identified as sFLT-1, endoglin, PlGF, leptin, SAA-1 and sICAM-1.
Conclusion: Both transcriptional profiling of placental bed ECs and 
systemic profiling of serum biomarkers revealed involvement of innate 
immune activation, endothelial activation and endothelial dysfunction in 
preeclampsia compared to controls. These data suggest that preeclampsia 
is associated with altered local interactions between the maternal immune 
system and placental bed ECs, as a part of the process of spiral artery 
remodeling necessary for normal pregnancy outcome.

O-042
New Generation Antiplatelet Agents Mitigate Pathophysiological 
Aspects of Preeclampsia in Both Human and Mouse Models of 
Preeclampsia, Representing Exciting Novel Candidate Therapeutics. 
Natalie Hannan∗, Sally Beard, Natalie Binder, Natasha De Alwis†, 
Natasha Pritchard†, Tu’uhevaha Kaitu’u-Lino, Stephen Tong. University 
of Melbourne, Heidelberg, Australia.
Introduction: Preeclampsia (PE) is a serious complication of pregnancy. 
Two of the major pathophysiological aspects are 1) the release of sFlt1 
and pro-inflammatory mediators and 2) systemic maternal endothelial 
dysfunction; leading to hypertension and major end organ damage. New 
generation antiplatelet drugs (clopidogrel, prasugrel and ticagrelor) used 
in clinical cardiovascular disease have key properties to prevent and 
treat various pathogenic aspects of disease. Thus they may be effective 
in preventing the development of preeclampsia. Objective: To examine 
whether new generation antiplatelets can counter the pathophysiology in 
human and mouse models. Importantly comparing these new generation 
agents against aspirin (older generation antiplatelet), the current most 
widely prescribed drug to prevent preeclampsia.
Methods: Functional studies were performed on human primary: 1) 
cytotrophoblast 2) endothelial cells 3) and PE placental explants. We tested 
the effects of new generation antiplatelets (clopidogrel, prasugrel and 
ticagrelor) on human tissues at increasing doses (0-100μM) to determine 
effects on oxidative stress, sFlt1 production, endothelial dysfunction 
(in a variety of in vitro models/assays). Importantly we tested the new 
generation antiplatelets, in a mouse model of preeclampsia (placental 
sFlt1-e15a overexpression) and further functional vascular reactivity 
studies (using wire myography) on mouse arteries.
Results: New generation antiplatelet agents blocked reactive oxygen 
species (ROS) production and induced antioxidant response element 
gene expression, as well as potently reducing sFlt1 secretion from 
preeclamptic placental explants. New generation antiplatelet agents 
reduced pro-inflammatory cytokine production from preeclamptic 
placental explants and endothelial dysfunction models. Additionally, 
they mitigated monocyte-endothelial adhesion, and reduced markers 
of dysfunction (VCAM1 and ET-1, both mRNA and protein) and 
enhanced phosphorylation of endothelial nitric oxide synthase. Finally, 
administration of prasugrel significantly reduced both systolic and 
diastolic blood pressure (BP)(hallmark characteristic of PE) in the sFlt1-
e15a placental overexpressing mice (p<0.05).
Conclusion: New generation antiplatelets potently enhance placental 
cryoprotection, decrease sFlt1 and pro-inflammatory mediator release, 

block endothelial dysfunction and reduce hypertension (in vivo) in disease 
models. Given they are classified as category B/C drugs, they represent 
exciting candidate therapies to prevent preeclampsia.

O-043
Platelet IFITM3 Contributes to Thrombosis in Preeclampsia. Heather 
D Campbell, Bhanu K Manne, Neal D Tolley, Christian C Yost, Robert A 
Campbell∗. University of Utah, Salt Lake City, UT, United States.
Introduction: Shallow placental invasion, thrombosis, and infarction 
are hallmark features of the placenta in preeclampsia (PE), and PE 
increases the risk of thromboembolism during pregnancy and postpartum. 
Interferons (IFN) play a key role in trophoblast invasion, and elevated 
IFN levels are found in plasma, leukocytes, and decidual tissue of women 
with PE; however, the role of IFN in promoting thrombosis is unexplored. 
Interferon-induced transmembrane protein-3 (IFITM3), an IFN responsive 
gene, is present in platelets and megakaryocytes during inflammation. We 
hypothesized that elevated levels of IFN in PE promotes expression of 
IFITM3 in platelets and contributes to thrombosis.
Methods: Women with preeclampsia (PE) by ACOG criteria were 
matched by gestational age to controls with normal pregnancies. Venous 
blood was serially centrifuged to obtain plasma and platelets. IFITM3 
expression was measured in platelets, and IFNγ and IFNα were measured 
in plasma. Platelet aggregation was also measured in response to ADP 
and collagen. Murine MK were cultured in the presence or absence of 
IFNα and IFITM3 expression and fibrinogen (FGN) endocytosis were 
measured. Platelet aggregation and thrombosis were examined in mice 
deficient in IFITMs (Ifitm-/-) or controls under basal and IFN-stimulation.
Results: Twenty-six women with PE and matched controls with normal 
pregnancies were recruited. Plasma levels of IFNα did not differ between 
PE and controls, while IFNγ was increased (12.2 vs. 2.7 pg/ml, p=0.15). 
Platelets from women with PE had increased IFITM3 expression (Fig 
1C). Platelet aggregation in response to collagen and ADP increased 
in women with PE compared to controls (Fig 1 A-B, n=5 per group, 
p<0.015). IFNα stimulation significantly increased IFITM3 expression and 
FGN endocytosis in murine MKs. IFNα stimulation in vivo concordantly 
increased platelet FGN endocytosis, platelet aggregation, and death 
from thrombosis in WT mice. Ifitm-/-mice were protected from IFN-
induced platelet hyperreactivity and thrombosis (p< 0.05 vs. WT for all 
comparisons). 
*Figure(s) will be available online.
Conclusion: Our data identify IFN and IFITM3 as a previously unknown 
regulators of MK and platelet FGN endocytosis and thrombosis in the 
setting of PE.

O-044
Estradiol-17β-Induced Temporal and Spatial Uterine Endothelial 
Caveolar Partitioning of Phosphorylated eNOS. Mayra B. Pastore,1,2 
Dongbao Chen,3 Ronald R. Magness∗.4,1 1University of Wisconsin-
Madison, Madison, WI, United States; 2University of California, Irvine, 
CA, United States; 3University of California, San Francisco, CA, United 
States; 4University of South Florida, Tampa, FL, United States.
Introduction: Estrogen-stimulates nongenomic vasodilatory responses 
including phosphorylation and activation of eNOS in pregnancy-derived 
uterine artery endothelial cells (P-UAECs). This is dependent on eNOS 
interactions with the main caveolae scaffolding protein Cav-1 and the 
small pool (3-5%) of estrogen receptors (ESRs) localized to endothelial 
plasma membrane.
Methods: In P-UAECs, estradiol-17β (E2β) induces temporal and spatial 
eNOS partitioning which reduces Cav-1/eNOS interactions and elevates 
E2β-induced phosphorylation patterns and eNOS activation. P-UAECs 
were treated with E2β (100 nmol/L) and translocation of total eNOS and 
multisite eNOS phosphorylation within the caveolae vs. non-caveolae 
domains were evaluated. We then studied eNOS phosphorylation versus 
NOx (NO2 + NO3) levels of P-UAECs treated with E2β with or without 
Cav-1 scafolding domain peptide (Cav-SD).
Results: Caveolae enrichment identified that total eNOS was located 
in both caveolae and non-caveolae domains in control and with E2β 
treatment. In control UAECs, stimulatory Ser635eNOS and Ser1177eNOS 
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as well as inhibitory Thr494eNOS were detected in both the caveolae and 
non-caveolae domains. By contrast, with E2β treatments, stimulatory 
Ser635eNOS and Ser1177eNOS were detected at lower levels in caveolae, 
but significantly higher in non-caveolae domains, whereas inhibitory 
Thr495eNOS was unchanged. Cav-SD peptide alone had no effect on 
Ser635eNOS, but unexpectedly reduced basal total NOx levels. With E2β 
treatments, we observed increases in Ser635eNOS and total NOx levels, 
however, Cav-1SD pre-treatment completely abrogated the E2β-induced 
rise in Ser635eNOS and total NOx levels.
Conclusion: Thus, stimulation of ESRs alters eNOS phosphorylation 
sites, induces eNOS translocation to from caveolae to non-caveolae 
domains, and increases NO bioavailability. However, disruption of 
caveolae scaffolding proteins with Cav-SD peptide substantially reduced 
the E2β-induced rise in Ser635eNOS and the total NOx levels. Funding 
NIH: P01HD38843 HL87144, HL117341(RRM), HL70562 (DBC), 
R25-GM083252 and 5T32-HD041921.

O-045
Homeostatic Readjustment of the Secretory Pathway during 
Decidualization of Endometrial Stromal Cells. Paola Panina-
Bordignon∗, Tiziana Anelli∗, Eelco van Anken∗, Claudia Semino∗. San 
Raffaele University, Milan, Italy.
Introduction: During decidualization, endometrial stromal cells 
differentiate into professional secretory cells. Our aim is to decipher 
the physiological mechanisms that regulate protein homeostasis during 
this process.
Methods: We have analyzed how the human endometrial cell line 
THESC rearrange the secretory pathway during decidualization. 
Undifferentiated THESC were compared to cells after 1, 3, 5 days of 
cAMP/MPA stimulation. To visualize changes in the secretory organelles, 
we performed IF by confocal laser scanning microscopy, and TEM. For 
biochemical analysis of proteins of the secretory pathway controlling 
redox, Ca2+ signalling and proteostasis, we performed quantitative WB. 
We analyzed their transcript levels by qPCR. Biochemical analysis and 
IF were also performed on human primary endometrial stromal cells 
in the secretory (n=4) and proliferative (n=4) phase of the cycle. The 
contribution of proteins modulated during decidualization, was studied 
by RNA interference. Proteins in total lysates of THESC at different 
times were identified by mass spectrometry. To obtain approximations for 
absolute quantities reflecting protein mass, we followed a MaxLFQ label-
free quantification strategy. Secretion of PRL and IL-6 were evaluated by 
specific ELISAs. Statistical analysis was performed using a two-tailed 
unpaired Student’s t test or ANOVA test with Bonferroni post-hoc test 
as appropriate. P-values equal or less 0.05 were considered significant.
Results: We found that during decidualization T-HESC developed the 
endoplasmic reticulum (ER) and downstream organelles of the exocytic 
pathway, and upregulated several proteins of secretory pathway. In 
particular, transcript and protein levels of the redox enzymes ERp44, 
Ero1α, and glutathione peroxidase 8 (GPX8), significantly increased 
during the course of decidualization (p<0.05). A similar upregulation was 
also found in human primary endometrial stromal cells in the secretory 
compared to proliferative phase. Knock-down of ERp44, Ero1α and 
GPX8 in THESC severely affected secretion of bona fide decidualization 
markers (p<0.05). We confirmed the expansion of the secretory machinery 
by label-free quantitation of the proteome. The ER increased ~1.3 fold in 
decT-HESC. Excitingly, there was a remarkable enlargement of the Golgi 
that doubled in size. Surprisingly decidualization did not entail a robust 
UPR activation, as shown by absence of XBP1 splicing in decT-HESC.
Conclusion: During decidualization, T-HESC reshape to fit the 
proteostatic tasks at hand. Key to efficient protein secretion is the 
expression of ERp44, Ero1α and GPX8. Other mechanisms are being 
currently characterized by the analysis of signaling pathways in the 
secretory compartments. This knowledge will eventually contribute to the 
identification of novel pathological mechanisms of reproductive disorders.

O-046
Mechanisms Involved in Relaxation Responses of Uterine Artery from 
Pregnant Women to the Family of Calcitonin Gene Related Peptides. 
Madhu Chauhan, Ancizar Betancourt, Meena Balakrishnan, Chandra 
Yallampalli. Baylor College of Medicine, Houston, TX, United States.
Introduction: Peptides of Calcitonin gene related peptide (CGRP) 
family, CGRP, adrenomedullin (ADM) and adrenomedullin2 (ADM2) 
function through calcitonin-receptor-like receptor (CRLR) in presence 
of receptor activity-modifying proteins (RAMP1, 2 or 3) and facilitate 
vascular adaptations during pregnancy. However, the mechanism involved 
in CGRP, ADM and ADM2 mediated relaxation of UTA in human 
pregnancy is not known. 
Methods: UTAs were collected from normotensive pregnant women 
undergoing cesarean hysterectomy at ≥ 32 weeks (n=9). UTA (2 mm rings) 
were mounted on a wire myograph system for isometric tension recording. 
The UTA rings were pre-contracted with U46619 (1µM), and cumulative 
dose-response curves were constructed for and bradykinin (BK, 0.1nM - 
1µM), and the 3 peptides CGRP, ADM, and ADM2 (0.1nM - 100nM), in 
presence or absence of inhibitor of: 1) nitric oxide synthatases (L-NAME, 
100μM), 2) adenylyl cyclase (SQ22536, 10 μM) and 3) Endothelium-
derived hyperpolarizing factor (EDHF) [Apamine (APA), 10 μM and 
Charybdotoxin (CHX), 0.1 μM]. The relaxation responses were calculated 
as percent inhibition of the U46619 induced contraction. The EC50 (half 
maximal effective concentration) and Emax (maximum possible effect 
for the reagent) were calculated and compared accordingly. Expression 
of mRNA levels was assessed by qPCR. All data are presented as mean ± 
SEM. Repeated measures ANOVA (treatment and time as factors) with a 
Bonferroni post hoc were used for comparisons of dose response curves 
between groups. Statistical significance was defined as P < 0.05.
Results: 1) CRLR, RAMP1, RAMP2 and RAMP3 mRNA are expressed in 
UTA of women during pregnancy, 2) BK causes dose-dependent relaxation 
of UTA in pregnant women (P<0.05); 3) The relaxation responses for 
CGRP in UTA from pregnant women are inhibited in presence of APA and 
CHX [85.53± 2.38 (control) vs 51.43±9.06 (treated); p<0.0002] , 5) ADM 
induced relaxation in UTA from pregnant women is inhibited in presence 
of L-NAME [59.87± 2.87(control) vs 29.50± 6.54 (treated), p<0.01] , 
SQ[59.87± 2.87(control) vs 35.79 ± 10.34 (treated) ; p<0.01] and, APA 
and CHX [59.87± 2.87 (control) vs 27.62 ± 5.611(treated) ;p<0.05], and 
6) ADM2 induced relaxation of UTA from pregnant women is inhibited 
in presence of L-NAME [57.47± 3.63(control) vs 34.56± 6.50 (treated), 
p<0.01], SQ [57.47± 3.63(control) vs 40.81± 5.50 (treated); p<0.01] and, 
APA and CHX[57.47± 3.63(control) vs 37.67 ± 4.07(treated) ;p<0.05].
Conclusion: Expression of CRLR and RAMPs in UTA of pregnant 
women; and differential relaxation responses of CGRP, ADM and ADM2 
(CGRP<ADM=ADM2) by mechanism involving, nitric oxide, cAMP 
and EDHF in UTA of pregnant women, suggests a functional role for 
these peptides in regulating uterine blood flow during human pregnancy.

O-047
Serum Cytokines Related to Endometriosis in Patients with Multiplex 
Immunoassay. Heeyon Kim†, Jeong Sook Kim†. Gangnam Severance 
Hospital, Seoul, Korea, Republic of.
Introduction: The aim of this study is to evaluate serum cytokine profiles 
in patients with and without endometriosis using multiplex cytokine panel 
and to investigate diagnostic potentials of differently expressed cytokines 
in endometriosis
Methods: We analyzed the concentration of 21 different serum cytokines 
from the total of 141 women who underwent surgery for endometriosis 
(N=66) and other benign conditions (N=75) with multiplex immunoassays 
(Milliplex Human Cytokine/Chemokine Panel IV, Millipore). Cytokines 
were APRIL, IL-14, BAFF, BRAK, CXCL16, CCL28, HCC-4, HMGB1, 
MPIF, IFNb, MIP-4, IL-19, IL-24, IFN3, IL-32a, IL-34, IL-35, IL-36, IL-
37, IL-38 and YKL40. Differences were analyzed using SPSS 16.0 (SPSS 
Inc.) and P<0.05 was considered statistically significant.
Results: When compared between endometriosis and control group, serum 
concentrations of BRAK and April showed significant differences. BRAK 
was significantly lower in patients with endometriosis (3997 ± 247.1 pg/
ml vs. 5106.4 ± 314.6 pg/ml, P=0.006) whereas April was significantly 
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higher in patients with endometriosis (799.2 ± 112.9 pg/ml vs. 468.0 ± 
68.0 pg/ml, P=0.011). When Area under the Curve (AUC) was calculated, 
BRAK and April showed AUC of 0.634 (95% CI 0.556-0.731, P=0.002) 
and 0.696 (95% CI 0.549-0.726, P=0.004), respectively. The CA125 
showed AUC of 0.838 (95% CI 0.734-0.937, P=0.001). In combination 
AUC of BRAK, April and CA 125, it showed AUC of 0.852 (95% CI 
0.756-0.948, P=0.003). Among patients with endometriosis, IL-24 and 
IFN3 were significantly higher in moderate-severe endometriosis group 
(rAFS III-IV stage) than minimal-mild endometriosis condition (rAFS 
I-II stage) (IL-24; 0.1917 ± 0.0237 ng/ml (N=6) vs. 0.3847 ± 0.02664 ng/
ml (N=59), P = 0.026) (IFN3; 9.14 ± 2.39 pg/ml (N=6) vs. 409.1 ± 56.2 
pg/ml (N=59), P = 0.028).
Conclusion: With multiplex assay, we identified several cytokines that 
are differentially expressed in serum of the patients with endometriosis. In 
addition, we also identified several cytokines that can distinguish between 
minimal-mild and moderate-severe endometriosis. Further research is 
warranted to evaluate clinical usefulness of these cytokines.

O-048
Maternal Loss of NLRP2 Results in Abnormal Reproductive 
Outcomes Independent of the Uterine Environment. Sara Arian†, 
Sangeetha Mahadevan, Hadi Erfani, Rajesh Ramakrishnan, Lan Liao, 
Katherine Shelly, Ignatia Van den Veyver∗. Baylor College of Medicine, 
Houston, TX, United States.
Introduction: The Subcortical Maternal Complex (SCMC) encoded by 
maternal effect genes is a cytoplasmic complex in the oocyte and early 
embryo with poorly understood function, but important for regulating 
maternal to zygotic transition (MZT). In humans, maternal effect mutations 
in a SCMC protein encoding gene, NLRP7, cause reproductive failure due 
to imprinting defects. NLRP7 is absent in the rodent lineage. We therefore 
studied the impact of the ancestral gene, Nlrp2 on female fertility. Our 
previous studies showed that maternal loss of Nlrp2 causes subfertility, 
abnormal offspring phenotypes, and aberrant imprinted DNA methylation. 
It is unknown if the consequences of mutations in Nlrp2 on embryonic 
development are only due to an inherent oocyte defector or also influenced 
by a defective maternal uterine environment.
Methods: To address if the uterine environment impacts outcomes, 
superovulation was induced in wildtype (WT) (Nlrp2+/+) and Nlrp2-
deficient (Nlrp2tm1a/tm1a) mice. Nlrp2+/+ females were then mated with 
Nlrp2tm1a/tm1a males, producing heterozygous Nlrp2M+/Z- embryos containing 
maternally contributed (M+) Nlrp2, but deficient in zygotic paternally 
contributed Nlrp2 (Z-). Reciprocally, Nlrp2tm1a/tm1a females were mated 
with Nlrp2+/+ males to produce heterozygous Nlrp2M-/Z+ embryos 
lacking maternal but containing paternally contributed zygotic Nlrp2. 
Nlrp2M+/Z- and Nlrp2M-/Z+ zygotes were collected and transferred into 
WT pseudopregnant recipients. Recipients were monitored throughout 
pregnancy and at delivery, and their pups were assessed from birth until 
postnatal day (PND) 21 for differences in stillbirth, livebirth, survival, 
and any external anomalies between genotypes. Comparisons were made 
using Chi-Square/Fisher’s Exact tests.
Results: Ninety-six pups were born after transfer of Nlrp2M+/Z- embryos, 
all liveborn. Seventy-four pups were born from transfer of Nlrp2M-/Z+ 

embryos, of which 69 were born alive and 5/74 (6.8%) were stillborn, 
which was different between groups (0% vs 6.8%; P=0.01). Nlrp2M-/Z+ 
offspring not only had lower survival rate at PND21 (97.9% vs 78.4%, P 
< 0.001), they also had a wide range of congenital anomalies (abnormal 
craniofacial features, abnormal extremities and skeletal deformities) that 
were not seen in Nlrp2M+/Z- offspring (9.5% vs 0%, P=0.01).
Conclusion: Heterozygous embryos from Nlrp2tm1a/tm1a females have poor 
reproductive outcomes even after embryo transfer into uterus of a WT 
recipient compared to pregnancies with heterozygous embryos from Nlrp2 
WT dams, which progress as expected. This demonstrates that a maternal 
loss of Nlrp2 produces adverse reproductive outcomes due to an inherent 
oocyte defect that has lasting consequences on embryo development.

O-049
C-Type Natriuretic Peptide Signaling in Human Follicular 
Environment and Its Relation with Oocyte Maturation. Maira 
Casalechi†, Lorena P Velozo, Veronica N Lobach, Ines K Cavallo, Cynthia 
Dela Cruz, Fernando M Reis∗. Universidade Federal de Minas Gerais, 
Belo Horizonte, Brazil.
Introduction: C-type natriuretic peptide (CNP) is a product of granulosa 
cells (GC) that binds to a transmembrane receptor (natriuretic peptide 
receptor type 2, NPR2) and signals through the second messenger cGMP. 
Studies in animals have shown that CNP stimulates cGMP synthesis in 
cumulus cells (CC) and that cGMP passes through gap junctions from 
CC into the oocyte, inhibs the hydrolysis of cAMP and thereby blocks 
oocyte meiotic progression. In mice, CNP signaling contributes to 
oocyte meiotic arrest until the preovulatory luteinizing hormone (LH) 
surge, which inhibits CNP production by GC and cGMP signaling in the 
cumulus-oocyte complex. In humans, however, the relationship between 
follicular CNP levels and oocyte meiotic resumption is still unknown.
The aim of this study was to investigate whether ovarian CNP levels and 
NPR2 expression change according to the meiotic phase of human oocytes.
Methods: We collected follicular fluid (FF), mural GC and CC from 
96 preovulatory follicles of 39 women undergoing controlled ovarian 
stimulation for intracytoplasmic sperm injection (ICSI). CNP levels were 
measured in the FF by enzyme immunoassay. The mRNAs encoding 
for the CNP precursor NPPC and its receptor NPR2 were quantified 
by reverse-transcription real-time PCR. Each follicle was assessed 
individually and we kept track of the maturation stage of each oocyte at 
the time of oocyte retrieval.
Results: FF CNP levels in follicles containing mature (metaphase II, MII) 
oocytes were considerably lower than in follicles containing immature 
(metaphase I, MI) oocytes (median = 0.44 vs. 0.57 ng/ml, p < 0.05). 
Accordingly, NPPC gene expression was reduced in the GC from follicles 
containing MII oocytes when compared to GC from follicles containing 
MI oocytes (fold change = 0.5, p<0.01). In addition, NPR2 mRNA was 
down-regulated in CC surrounding MII oocytes compared to CC from 
MI oocytes (fold change = 0.4, p<0.01).
Conclusion: CNP signaling is downregulated in human ovarian follicles 
containing mature oocytes. Further in vitro studies should clarify whether 
CNP signaling is essential to keep oocyte meiotic arrest in humans.

O-050
Deciphering Molecular Pathways that Initiate Primordial Follicle 
Growth in Human Ovary: A Single Oocyte RNA Sequencing Study. 
Shiny Titus, Enes Tylan, Kutluk Oktay∗. Yale University School Of 
Medicine, New Haven, CT, United States.
Introduction: The mechanisms behind primordial follicle initiation is 
not completely understood. The aim of this study was to characterize 
the transcriptomic signatures that are associated with the initiation of 
primordial follicle growth in human ovaries.
Methods: The oocytes of single primordial and primary follicles 
belonging to same ovary from 4 organ donors (21-26 years of age) were 
laser captured. The RNA was extracted with SMART-seq Ultra low input 
RNA kit and subjected to RNA sequencing. The BioAnalyzer was used to 
measure the quality and quantity of total RNA. Purified RNA was ligated 
with sequencing adapters, reverse transcribed and purified. Barcodes 
were added and library size and amount was detected via bioanalyzer 
HS Chip (Agilent CA, USA). The follicle samples used for RNA-seq 
showed homology (50-75%) to human reference genome. The reads 
were trimmed for quality, and aligned to the hg19 version of the UCSC 
reference genome using TopHat2. The aligned data was further processed 
with cuffdiff and standard annotation to generate transcript abundance 
estimates, and the groups were compared. The downstream analysis and 
visualization was done using R and cummeRbund. The pathway analysis 
for the differentially expressed genes between primordial and primary 
follicles was performed using Ingenuity Pathway Analysis (IPA) and 
PARTEK FLOW.
Results: The comparative bioinformatics analysis from our RNA 
sequencing results from single primordial and primary follicles showed 
significant (p<0.05) change in the expression of over 220 genes (Figure 
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1). Using pathway analysis softwares we identified pathways including 
cell death and survival (Abl2 and ADAM1), cell movement (CALCB 
and CAMK2), DNA replication and repair (ATR and TP53) as well 
as caveolar-mediated endocytosis signaling (B2M and FLNA). One 
pathway that showed significant change was cell motility and cytoskeletal 
organization pathway (PLD2 q value=0.006; Log2FC 15.18) and CAP2 
q value= 0.006; Log2 FC14.97). These results were further verified by 
quantitative real-time PCR analysis.
Conclusion: We have shown, for the first time, the molecular pathways 
that are associated with human primordial follicle growth initiation using a 
novel single cell RNA sequencing approach. Understanding the pathways 
regulating primordial follicle initiation may lead to interventions in the 
fields of ovarian aging, reproductive health and contraception
*Figure(s) will be available online.

O-051
Evaluating Cervical Mucus Production Using Conditionally 
Reprogrammed Endocervical Cells. Leo Han,1,2 Walker Andrews,2 
Shan Yao,2 Jeffrey T Jensen∗.1,2 1Oregon Health and Science University, 
Portland, OR, United States; 2Oregon National Primate Research Center, 
Beaverton, OR, United States.
Introduction: Cervical mucus fluctuates in both physical characteristics 
and in sperm penetrability in response to estrogens and progestogens. 
However, the mechanisms by which steroid hormones change mucus 
remains poorly understood. Methodological limitations hamper our 
ability to understand this regulation in clinical and whole animal studies. 
Conditionally reprogrammed cell (CRC) cell culture utilizes a Rho-kinase 
inhibitor and a fibroblast feeder layer to induce indefinite proliferation of 
epithelial cell types that have normally short in vitro life spans. Our goal 
was to determine if a CRC method could be used to propagate epithelial 
cells of the nonhuman primate (NHP) endocervix and to then use these 
cells to study mucus production in vitro.
Methods: We procured fresh endocervical specimens from adult female 
Rhesus Macaques (Macaca Mullata) at the time of necropsy done for 
unrelated reasons. We enzymatically digested the specimens and plated 
them on dishes coated with Type I, Rat-tail collagen (ThermoFisher) 
containing mitomycin (Sigma) treated 3T3J2 Swiss mouse fibroblast 
cells (ATCC) or on uncoated plates (controls)with and without Rho 
Kinase inhibitor (Y-27632, Sigma). We then seeded passaged cells on 
Transwell porous supports (Life Sciences) and cultured them in a serum 
free medium (Reprolife Cx, Lifeline) with or without Estradiol (Sigma). 
Once confluent, apical medium was removed and the cells were converted 
to an air liquid interface (ALI). We collected washings and assessed for 
mucus production by fluorescent microscopy and dot-blot.
Results: Primary macaque endocervical cells grown conventionally on 
plasticware reached senescence in 7-10 days. Endocervical cells cultured 
with feeder 3T3J2 cells alone or with Y-27632 alone exhibited senescence 
in fewer than 5 passages. Under full CRC conditions (3T3J2 +Y-27632), 
cells grew rapidly with exponential increases continuing through 10 
passages and an average doubling time of 1.7 days. CRC grown cells 
stained positive for cytokeratin 18 as well as Estrogen Receptor (ER) 
and Progesterone Receptor (PR). ER, PR staining was enhanced under E2 
culturing conditions. Once converted to ALI conditions, CRCs produced 
visible mucus that could be collected using apical chamber washings and 
semi-quantified.
Conclusion: Our results demonstrate that primary endocervical cells from 
the NHP can be easily expanded using a CRC method, while retaining 
steroid receptor expression. When removed from CRC conditions and 
switched to ALI conditions, these cells are able to differentiate and produce 
mucus. While further work is needed to characterize the similarities of 
these cultures to in vivo tissues, this method provides a promising in vitro 
platform for interrogating mucus regulation.

O-052
Drug-Target Model for Discovering and Personalizing Endometriosis 
Therapies. Pablo Garcia-Acero†,1 Patricia Sebastian-Leon,2 Alejandro 
Aleman,1 Almudena Devesa-Peiro†,1 Patricia Diaz-Gimeno∗.2 1IVI 
Foundation, Valencia, Spain; 2IVI Foundation / INCLIVA, Valencia, Spain.
Introduction: Gene-disease associations produced by molecular and 
genetic studies of complex diseases as endometriosis, provide great 
opportunities for understanding drug activity at a system-level. We aim 
to analyze the systems pharmacology relationship between endometriosis-
related drugs and targets to discover new therapies for Precision Medicine 
in endometriosis.
Methods: Endometriosis treatments were consulted from ASRM and 
ESHRE guidelines to select established endometriosis-related drugs. 
Endometrial tissue-specific diseases genes were prioritized from type 
III-IV endometriosis patients from GEO datasets (GSE6364, GSE7305 
and GSE11691) using an integrative differential expression analysis 
between ectopic vs eutopic endometrial samples (FDR<0.05). DrugBank, 
which is a reference database providing detailed information about 
pharmacokinetics and pharmacodynamics drug action, was consulted to 
obtain information about targets-related to approved drugs in humans. We 
used Cytoscape software and The Human Interactome to build a protein-
protein interaction network based on endometriosis-related targets and 
drugs and their potential interacting drugs and targets. Network topology, 
tissue and cellular location were parameters used to prioritize new targets 
and drugs from a systems pharmacology point of view.
Results: Our model was significantly enriched for endometriosis related 
genes (p-value < 2.2e-16), that reinforced the network emerging properties 
to predict drug action and potential targets. New drug groups based on 
different chemical structure that target hormone receptors were found 
such as Zinc therapy, whose deficiency has been reported in women with 
endometriosis. Additionally, new targets as SRC, that has a direct physical 
interaction in our network with PGR and ESR1 steroid receptors, and other 
targets non-related to steroids as AQP1, were discovered as a potential 
alternative pharmacologic therapy in endometriosis. Furthermore, some 
of the interacting drugs highlighted by our model are currently therapies 
under experimental research for endometriosis as Verapamil or Cisplatin, 
and we also discovered new ones non-proposed before as Ponatinib.
Conclusion: Although new studies are needed to test the new potential 
therapies for endometriosis, our model has provided a comprehensive 
information related to approved drugs in humans for existing and new 
proposed therapies in endometriosis. By other hand, our model also 
provides molecular detailed information about signaling pathways 
related to the mode of action of drugs for predicting side effects and for 
personalizing medicine in endometriosis therapies.
Study supported by IVI-RMA IVI Foundation.

O-053
Cardio-Protective Actions of Carbon Monoxide in the Developing 
Heart via Activation of MitoKATP Channels. Q. Lyu†,1,2 Y. Niu†,2 S. G 
Ford†,2 W. Tong†,2 T. A Garrud†,2 K. J Botting†,2 J. Ma,1 D. A Giussani∗.2 
1Fourth Military Medical University, Xi’an, China; 2University of 
Cambridge, Cambridgeshire, United Kingdom.
Introduction: In the adult individual, carbon monoxide (CO) confers 
cardiovascular protection (Otterbein et al. Circ Res 118:1940, 2016). 
However, it remains completely unknown whether CO protects the fetal 
heart and any associated underlying mechanisms. In contrast to fetal rats 
and mice, the chicken embryo heart is amenable to functional study via 
the Langendorff preparation. Adopting an integrative approach, combining 
functional and molecular studies, we tested the hypothesis that CO confers 
protective preconditioning against ischaemia/reperfusion (I/R) injury in 
the developing heart via activation of the KATP channels.
Methods: Hearts isolated from 19-day old chicken embryos (term is 
21 days) were mounted on a Langendorff preparation. Following basal 
recording, hearts were randomly treated with water vehicle (Control, 
CON), the CO releasing-molecule -3 (CORM3, 25 μM), CORM3 with the 
mitochondrial KATP (mitoKATP) inhibitor 5-HD (CORM3+5-HD, 50 μM) 
or vehicle with 5-HD (Control+5-HD). Following 10 min after treatment, 
global ischaemia was induced for 30 min. Following 2h of reperfusion, 
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the hearts were sectioned. Fresh mid cardiac sections were stained for 
infarct size (tetrazolium chloride solution). Frozen sections were used for 
apoptosis analysis by Western blot. Perfusate changes in creatine kinase 
(CK) and lactate dehydrogenase (LDH) before and after ischaemia were 
determined. Statistical comparisons were assessed by Two-way ANOVA 
+ RM, as appropriate.
Results: Relative to controls, administration of CORM3 prior to ischaemia 
improved cardiac recovery (Fig. 1A), reduced infarct size (Fig. 1B), 
lowered perfusate CK and LDH levels (Fig.1C) and decreased myocardial 
apoptosis (Fig.1D); effects which were all prevented by 5-HD (Fig.1)
Conclusion: Treatment with a CO donor, CORM3, confers protection 
to the developing heart via opening of myocardial mitoKATP channels. 
CO may prove a useful therapeutic agent to precondition the fetal heart 
against I/R injury, as may occur in complicated labour.
Supported by The British Heart Foundation
*Figure(s) will be available online.

O-054
Antenatal Betamethasone Increases Genome-Wide DNA Access in 
a Dose-, Tissue-, and Gestational Age Specific Manner in Preterm 
Lambs. Erin Zinkhan, Baifeng Yu, Christopher Callaway, Kurt Albertine, 
Robert McKnight∗. University of Utah, Salt Lake City, UT, United States.
Introduction: Antenatal betamethasone (BMZ) promotes lung maturity 
and improves neonatal outcomes after preterm birth, but the optimal 
BMZ dose for the range of viable preterm gestational ages is unknown. 
BMZ induces gene transcription by creating DNA access that leads to 
3D nuclear reorganization and changes in gene expression. Changes in 
genome-wide DNA access with basepair resolution can be identified 
and quantified by the assay for transposase-accessible chromatin using 
sequencing (ATAC-Seq). We hypothesized that antenatal BMZ will 
increase fetal DNA access in a dose-, gene-, tissue-, and gestational age-
specific manner in preterm lambs.
Methods: Pregnant ewes were given one course of BMZ consisting of 
two doses given 24 hours apart of one of the following dose regimens: 0 
mg/Kg, 0.06 mg/Kg, 0.125 mg/Kg (equivalent to the current human dose 
used clinically), 0.25 mg/Kg, or 0.375 mg/Kg, starting two days prior to 
scheduled delivery via cesarean section. Lung and frontal lobe brain grey 
matter were harvested from fetal sheep delivered at one of these human 
equivalent gestational ages: 23-weeks (gestation day (gd) 120), 28-weeks 
(gd 128), or 36-weeks (gd 140). ATAC-Seq was performed in fresh fetal 
lung and brain tissue. ATAC-Seq statistics were analyzed by ANOVA using 
p<0.0001, with a cutoff Q value > 9.5 to optimize false discovery rate.
Results: BMZ increased ATAC-Seq peaks by 2.4-fold in the lung and 5.3-
fold in the brain at 28-weeks gestation. BMZ induced a dose-dependent 
increase in DNA access at the transcription start sites of surfactant proteins 
A, B, C, and D, and aquaporin 5 in the lung of 28-week and 36-week 
preterm lambs. BMZ induced a dose-dependent increase in DNA access 
to the transcription start sites of surfactant protein B and aquaporin 5 in 
the lung of 23-week preterm lambs. The developmentally downregulated 
BCAN gene, which encodes for the proteoglycan brevican and involved 
in myelination, was active in all 23-week preterm lamb brain samples and 
reactivated by BMZ in 28-week and 36-week preterm lamb brain samples.
Conclusion: BMZ increased DNA access in the brain and lung of preterm 
lambs throughout the range of clinically-relevant gestational ages in a 
dose-, gene-, tissue-, and gestational age specific manner. Evaluation of 
the 3D nuclear reorganization induced by BMZ will inform about the 
functionality of each increased DNA access site. Our translational findings 
will establish a molecular basis for optimizing antenatal betamethasone 
to improve neonatal outcomes from preterm birth.

O-055
Perinatal Iron-Deficiency and a High-Salt Diet Cause Long-Term 
Sex-Dependent Hypertension, Renal Mitochondrial Dysfunction 
and Oxidative Stress. Andrew G Woodman†, Richard Mah†, Danae L 
Keddie†, Ronan MN Noble†, Sareh Panahi, Ferrante S Gragasin, Hélène 
Lemieux, Stephane L Bourque∗. University of Alberta, Edmonton, AB, 
Canada.
Introduction: Susceptibility to cardiovascular disease in later life can 
be programmed by stressors during pregnancy, such as maternal iron 
deficiency (ID). ID is the most common nutritional deficiency worldwide, 
affecting an estimated 23% of pregnant women in developed nations. 
We have previously shown perinatal ID causes kidney mitochondrial 
dysfunction and oxidative stress in male but not female fetuses, although 
it remains unclear whether these effects persist long-term. Here, we 
studied the long-term effects of perinatal ID on blood pressure, kidney 
mitochondrial function and reactive oxygen and nitrogen species in 
male and female offspring; furthermore, we sought to determine if these 
effects are exacerbated a chronic consumption of a high-salt diet — a 
cardiovascular stress common to diets in developed nations.
Methods: Sprague Dawley rats were fed either an iron replete (control 
group; CTL) or low iron diet (perinatal ID group) 2 weeks prior to and 
throughout pregnancy. Upon giving birth, all dams and offspring were fed 
an iron replete diet. Six weeks prior to experimentation at 6 months, ID 
and CTL offspring were fed either a normal-salt (NS; 0.26% NaCl w/w) 
or high-salt (HS; 5% NaCl w/w) diet. Direct blood pressure measurements 
were made under isoflurane anesthesia using indwelling catheters. Isolated 
kidneys were separated into medullary and cortical homogenates for 
mitochondrial respiration with an Oroboros Oxypgraph-2k respirometer 
and content assessments via citrate synthase (CS) activity assay. Cytosolic 
superoxide and nitric oxide (NO) were assessed by dihydroethidium and 
DAF-FM diacetate fluorescence staining, respectively, in cryopreserved 
kidney sections.
Results: ID resulted in growth restriction and a 52% decrease in offspring 
hemoglobin at birth. Systolic blood pressure was increased in male, but 
not female, offspring by both ID (P=0.01) and HS (P=0.02) at six months 
of age. Male offspring medulla exhibit increased CS activity (P=0.003) 
and global respiration (P<0.05) due to HS, and reduced succinate-
dependent respiration through complex II due to ID (P<0.05). Complex 
IV activity was reduced by the combination of ID and HS in the cortex 
of male offspring (interaction P=0.03). ID resulted in increased cytosolic 
superoxide (P<0.001) concomitant with decreased NO (P<0.001) in the 
medulla and cortex, whereas HS further increased superoxide in the cortex 
(P=0.04). Female offspring exhibited no alterations in mitochondrial 
function or quantity or NO levels, albeit there was a subtle but significant 
interaction effect (P<0.05) in both the cortex and medulla.
Conclusion: Perinatal ID and a HS diet induce sex-dependent renal 
mitochondrial dysfunction and oxidative stress, which is associated 
reductions in renal NO bioavailability and hypertension in male offspring.

O-056
Norepinephrine Spares Adipose Tissue in Ovine Fetuses Complicated 
with Placental Insufficiency. Rosa I Luna Ramirez†,1 Amy C. Kelly†,1 
Christopher A. Bidwell†,2 Melissa A. Davis†,1 Leticia E. Camacho†,1 
Miranda J. Anderson†,1 Sean W. Limesand∗.1 1The University of Arizona, 
Tucson, AZ, United States; 2Purdue University, West Lafayette, IN, United 
States.
Introduction: Placental insufficiency (PI) causes hypoxemia and 
hypoglycema leading to intrauterine growth restriction (IUGR), which 
elevates norepinephrine (NE) concentrations. IUGR disrupts fetal 
metabolism including adipose and increases the risk of developing 
metabolic diseases. Also, persistent NE causes adrenergic receptor β2 

desensitization in adipose that impairs lipid mobilization postnatally. 
This may predispose IUGR offspring to obesity. Our objective was to 
identify the molecular effects of chronic hypoxemia and elevated NE 
concentrations on perirenal adipose from near-term PI-IUGR fetal sheep.
Methods: PI-IUGR was induced by maternal hyperthermia. At 65% 
gestation, fetuses were randomly assigned to a sham (SH) or bilateral 
adrenal demedullation (AD) surgical procedure. Perirenal adipose was 
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collected from control (CON) and IUGR fetuses at 90% gestation. 
Physiological assessments were used to confirm AD. RNAseq (n=4/group) 
was performed on adipose mRNA to determine differentially expressed 
(DE) genes among CON-SH, IUGR-SH, CON-AD and IUGR-AD groups. 
DE genes were modeled to functional pathways. Gene expression was 
confirmed with qPCR in an expanded cohort (n=7/group) and analyzed 
by ANOVA and post hoc LSD test.
Results: IUGR-AD had lower plasma NE concentrations than IUGR-
SH fetuses despite being hypoxemic and hypoglycemic (612±100 vs 
3,478±674 pg/mL). IUGR-AD fetuses weighed more than IUGR-SH 
(2.3±0.6 vs 1.3±0.2kg, P<0.05). Perirenal adipose weight relative to total 
body weight was greater in IUGR-SH fetuses compared to IUGR-AD and 
CON fetuses. RNAseq identified 592 DE genes in IUGR-SH compared to 
CON-SH, 297 DE genes in IUGR-SH compared to IUGR-AD, and 223 
DE genes in CON-AD compared to IUGR-AD. Metabolism and PPAR 
signaling were enriched pathways in DE genes across comparisons. DE 
genes within enriched pathways were measured with qPCR (Table 1), and 
the majority of genes were increased in IUGR-SH compared to CON-
SH. The expression of three metabolic regulators with a known role in 
adipose tissue, ADIRF, PDK4, and GLUT1, were decreased in IUGR-AD 
compared to IUGR-SH, indicating NE-dependent IUGR response.
Conclusion: In conclusion, upregulation of PPAR and ADIRF may 
promote adipogenesis.
*Figure(s) will be available online.

O-057
Childhood Adiposity and Cardiovascular Outcomes at 3 Years 
Following a Randomised Controlled Trial of a Behavioural 
Intervention in Obese Pregnant Women (the UPBEAT Trial). Kathryn 
V Dalrymple†,1 Majella O’Keeffe,1 Keith M Godfrey,2 Claire Singh,1 
Annette L Briley,1 Paul T Seed,1 Angela C Flynn,1 Lucilla Poston∗.1 1King’s 
College London, London, United Kingdom; 2University of Southampton, 
Southampton, United Kingdom.
Introduction: Maternal obesity is associated with increased offspring 
adiposity and cardiovascular risk. The UPBEAT trial, an antenatal 
behavioural (diet and physical activity) intervention in 1,555 obese 
pregnant women which improved maternal diet and reduced gestational 
weight gain (GWG), was also associated with reduced infant adiposity at 
6 months of age, as measured by subscapular skinfold thickness z-score 
[0.26 SD (-0.49 to -0.02; p=0.03)]. The objective of this study was to 
determine whether the UPBEAT trial led to improved adiposity and 
cardiovascular function in the children at 3-years of age.
Methods: We conducted a 3-year follow-up of mothers and their children 
from the UPBEAT trial. Child outcomes included: body composition 
(assessed by anthropometry and bioelectric impedance analysis) and 
cardiovascular function (assessed by blood pressure and resting pulse rate).
Results: Five-hundred and sixteen mothers and their 3-year-old children 
(mean age 3.5±0.29 years) completed the follow-up (n=248 intervention, 
n=268 standard care). Despite a trend in favour of the intervention arm, 
there were no significant differences in any measure of adiposity [(sum of 
skinfold thicknesses -1.03mm (-4.23 to 2.16); body fat -2.74% (-9.75 to 
4.27)]. Resting pulse rate was lower in the intervention arm by -4.8 (-8.39 
to -1.15, (p=0.01)) beats/minute. There were no differences in systolic 
[0.40 (-1.42 to 2.23)] or diastolic blood pressures [-0.93 (-2.96 to 1.10)]. 
Women who attended the follow-up showed similar improvements in 
diet (p<0.001), physical activity (p<0.001) and anthropometry (p<0.02) 
as reported in the original trial, but their GWG differed markedly from 
the group who attended 6 months postpartum.
Conclusion: The UPBEAT intervention in obese pregnant women was not 
associated with significantly reduced adiposity in their 3-year-old children. 
The lower resting pulse rate could reflect a reduction of cardiovascular 
risk. Investigation of the children when past the nadir of the “adiposity 
rebound”, and analysis of body fat depots and cardiovascular function, 
will provide further insight into any long-term consequences of the 
intervention.

O-058
Repression of the Glucocorticoid Receptor Worsens Hypoxic-Ischemic 
Brain Injury in the Male Neonatal Rat. Katherine R Knox-Concepcion†, 
Johnny D Figueroa, Richard E Hartman, Yong Li, Lubo Zhang∗. Loma 
Linda University, Loma Linda, CA, United States.
Introduction: Hypoxic-ischemic encephalopathy (HIE) resulting from 
asphyxia is the most common cause of neonatal brain damage and can 
result in significant neurological sequelae, including cerebral palsy. 
Current therapeutic interventions are extremely limited in improving 
neonatal outcomes. Our recent studies have shown that glucocorticoid 
administration to the neonatal brain via intracerebroventricular (ICV) 
injection significantly ameliorates brain damage after neonatal HI 
injury. This evidence warrants further studies to determine the role of 
glucocorticoid receptor (GR) in reducing hypoxic-ischemic (HI) injury. 
The present study tests the hypothesis that inhibition of the endogenous GR 
increases HI induced brain injury and worsens neurobehavioral outcomes 
and increases neuroinflammation.
Methods: GR siRNA was administered via ICV injection prior to HI 
injury to reduce endogenous GR levels. We induced a mild form of HI 
injury in P7 rat pups to simulate at term neonates by ligating the right 
common carotid artery with a modified Rice-Vannucci model in 8% FiO2. 
RT-qPCR was used to evaluate pro- and anti-inflammatory cytokines at 
6, 12, and 24 hours post-HI. We evaluated short-term neurobehavioral 
outcomes using the righting reflex, geotaxis, and wire hanging test. To 
evaluate long-term behavioral effects, we used the Morris water maze and 
Catwalk, a method novel to the neonatal HIE model. 
Results: We show that GR siRNA significantly reduces GRs at the protein 
and mRNA levels at 48 hours after ICV injection. Importantly, knockdown 
of endogenous GRs in the neonatal rat brain significantly increases 
infarction size after HI injury in male rat pups (p=0.0315) without 
increasing injury in female rat pups. Moreover, decreased endogenous 
GRs cause a highly significant increase in pro-inflammatory marker 
TNFα (p=<0.0001) and anti-inflammatory marker IL-10 (p=<0.0001) 
in the brain at 6 hours after injury. Short-term behavioral studies in the 
male rat pup indicate significantly worsened reflex responses in those 
rats with decreased endogenous GRs. In support of this finding, male rats 
receiving the GR siRNA exhibited long-lasting gait and motor impairments 
relative to controls.
Conclusion: The present study demonstrates that endogenous GRs play an 
important role in protecting the neonatal brain from HI-induced damage. 
Importantly, GR-mediated regulation of inflammatory processes may alter 
long-term behavioral outcomes after neonatal brain injury. Our works 
shows sex-specific vulnerabilities to brain injury and GR silencing that 
are relevant for current neonatal care practices. This study continues to lay 
the groundwork for a clinical correlate of mild HIE in the neonate while 
providing support for a role for GRs in dictating functional outcomes 
following HIE.

O-059
Pregestational Maternal Diabetes-Increased miR-142 Contributes 
to Endoplasmic Reticulum Stress and Congenital Heart Defects by 
Targeting Lysine Acetyltransferases. Daoyin Dong†, Peixin Yang. 
University of Maryland School of Medicine, Baltimore, MD, United States.
Introduction: Pregestational maternal diabetes (PGMD) induces 
congenital heart defects (CHDs). Previous studies have revealed that 
PGMD induces endoplasmic reticulum (ER) stress in the embryonic 
heart. However, the underlying mechanism for PGMD-induced ER 
stress is elusive. The current study investigates if miRNAs are involved 
in PGMD-induced ER stress and CHDs.
Methods: Ten-week female mice were intravenously injected with 65 mg/
kg Streptozotocin for two days to induce diabetes. The miRNA array was 
used to identify which miRNAs were affected by PGMD. The Mir142 
gene knockout (KO) mice were used to investigate the effect of miR-142 
deficiency in PGMD-induced ER stress and CHDs. Software prediction, 
miRNA pull-down and RNA-immunoprecipitation (RIP) were used to 
identify miR-142 downstream targets. Transfection of miR-142 mimic 
and inhibitor combined with high glucose treatment (25 mM) in myoblast 
H9C2 cells were used to study gene regulation by miR-142.
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Results: The miRNA array study identified that miR-142 was one of the 
most up-regulated miRNAs in the E12.5 embryonic heart by PGMD. 
MiR-142 KO significantly blocked PGMD-induced ER stress and 
ameliorated CHDs (Figure 1). Software prediction revealed that lysine 
acetyltransferase 2b (Kat2b) and 7 (Kat7) were target genes of miR-142. 
A miRNA pull-down assay demonstrated that miR-142 directly bond to 
mRNAs of Kat2b and Kat7. RIP showed that miR-142 enriched with 
mRNAs of Kat2b and Kat7 in the Argonaute-2 silencing complex. Further 
study revealed that PGMD suppressed Kat2b and Kat7 expressions but 
miR-142 KO restored their expressions. The miR-142 mimic mimicked 
high glucose in suppressing Kat2b and Kat7 expressions, whereas the miR-
142 inhibitor restored their expressions under high glucose conditions. 
Double Kat2b and Kat7 knockdown triggered ER stress. Subsequently, 
our data revealed that miR-142 KO reversed PGMD-suppressed histone 
3 acetylation at lysine 14 and 27, substrates of Kat2b and Kat7. After the 
screening of all known endoplasmic reticulum-associated degradation 
genes, we found that N-glycanase 1(Ngly1), which participates in the 
degradation of misfolded glycoproteins and whose gene deletion results 
in CHDs, was decreased by PGMD and miR-142 KO abrogated Ngly1 
down-regulation.
Conclusion: Our study uncovered a new mechanism that PGMD-
increased miR-142 suppresses lysine acetyltransferases Kat2b and Kat7 
and causes histone 3 deacetylation leading to Ngly1 down-regulation, 
which ultimately induces ER stress and CHDs.
*Figure(s) will be available online.

O-060
A Multidisciplinary Strategy for Identification of Novel Candidate 
Genes in Prenatal Cases with Congenital Anomalies of the Kidney 
and Urinary Tract. Neeta L Vora,1 Julie K Holsclaw,2 Kelly Gilmore,1 
Erica E Davis∗.2 1UNC-Chapel Hill, Chapel Hill, NC, United States; 
2Duke University, Durham, NC, United States.
Introduction: Congenital anomalies of the kidney and urinary tract 
(CAKUT) refer to structural malformations that result from defects 
occurring during embryogenesis. Our objective is to leverage ultrasound 
and/or autopsy CAKUT phenotyping information, parent-fetus trio whole 
exome sequencing (WES) data, and modeling in zebrafish (ZF) to identify 
novel genes critical to CAKUT development.
Methods: WES data was generated from prenatally diagnosed CAKUT 
cases and their parents, and bioinformatics filters were applied to trio 
exome data. We perform a literature/database search of genes harboring 
de novo, homozygous, compound heterozygous, and dominantly inherited 
variants to identify novel candidate genes. Our strategy requires that 
variants are: (a) rare in healthy controls; (b) predicted to affect protein or 
mRNA function; (c) segregate appropriately with disease in the pedigree; 
and (d) validated by Sanger sequencing. To investigate physiological 
relevance of candidate genes to renal phenotypes, we implement in 
vivo modeling in ZF informed by clinical phenotypic data. For all loci 
prioritized that have a reciprocal ortholog in the ZF genome, we assess 
renal development in ZF larvae with ablation (CRISPR/Cas9 genome 
editing) or transient knockdown (morpholino antisense oligonucleotide-
based suppression) of the candidate gene. To determine variant 
pathogenicity for missense or truncating changes of uncertain effect, we 
carry out in vivo complementation assays to compare the ability of a wild 
type human mRNA to rescue morpholino-induced renal phenotypes versus 
rescue efficiency of a mutant mRNA.
Results: Six of the cases for which WES did not provide a molecular 
diagnosis are isolated CAKUT cases (Table 1). After Sanger confirmation 
of candidate variants identified in the first family (CSPG4,CLDN9, and 
MAP4K4), we performed modeling in ZF. Our preliminary work did not 
show significantly different phenotypes in the ZF kidney and urinary tract 
when each gene was targeted independently in ZF. Additional functional 
modeling and sequencing is ongoing with novel genes prioritized for 
further studies in the developing ZF.
Conclusion: We present a hybrid clinical-research pipeline to identify 
novel candidate genes critical to CAKUT development. Eventual 

completion of our studies will identify genes necessary for early 
development, while establishing a platform applicable to any structural 
prenatal anomaly with anatomical surrogates in ZF. 

Candidate CAKUT Genes

Ultrasound Phenotype Candidate Genes

Enlarged echogenic kidneys with anhydramnios RBPJL, DDX26B, 
GPRASP2

Multicystic dysplastic kidneys ATAD3B

Cross fused ectopic kidneys, complex 
heart defect

CSPG4, CLDN9, 
MAP4K4

Two consecutive pregnancies with renal 
agenesis

DPP3, TANC1, 
ACOT2

Renal agenesis GNL3L, ZNF689

O-061
Apigenin as a Candidate Prenatal Treatment for Trisomy 21: 
Effects in Human Amniocytes and the Ts1Cje Mouse Model. Diana 
W. Bianchi∗,1 Jeroen L Pennings,2 Ashley Siegel,3 Fatimah Alsebaa,4 
Uma Tantravahi,5 Faycal Guedj.3 1National Institute of Child Health and 
Human Development, Bethesda, MD, United States; 2RIVM, Bilthoven, 
Netherlands; 3National Human Genome Research Institute, Bethesda, 
MD, United States; 4Tufts Medical Center, Boston, MA, United States; 
5Women and Infants’ Hospital, Providence, RI, United States.
Introduction: Clinical trials to improve neurocognition in people with 
trisomy 21 (T21) have been unsuccessful mainly because they have 
enrolled adolescents or adults. We hypothesize that if treatment begins 
early in life there will be a maximal therapeutic effect. Fetuses with T21 
have atypical brain development evident on second trimester sonograms. 
Prenatal diagnosis provides a potential opportunity to begin treatment in 
utero. In prior studies we have integrated dysregulated gene expression 
and pathways common to humans and mouse models of Down syndrome 
to discover novel targets for therapy using repurposed FDA-approved 
molecules.
Methods: Here we tested the safety and efficacy of apigenin, the first 
molecule identified by uploading gene expression profiles from nine 
different tissues (six human, three mouse) into the Connectivity Map 
www.broadinstitute.org/connectivity-map-cmap. We cultured human 
amniocytes from living human fetuses with T21 and fetuses with euploid 
chromosomes for three days with apigenin (0-4µM). Effects of apigenin 
on oxidative stress and antioxidant capacity were analyzed. Apigenin 
treatment (333-400 mg/kg/day), mixed with chow, was initiated prenatally 
to Ts1Cje dams and fed to the pups over their entire lifetimes. Effects 
of apigenin on fetal brain gene expression, neonatal developmental 
milestones and adult behavior were subsequently analyzed. The 
experiments compared treated to untreated results in T21 and euploid 
cells, as well as in Ts1Cje mice and their wild-type littermate controls.
Results: Untreated T21 amniocytes exhibited higher oxidative stress and 
reduced anti-oxidant capacity compared to euploid. Apigenin significantly 
reduced oxidative stress and improved the antioxidant defense response 
in T21 cells. In the Ts1Cje mice, there were no increases in birth defects 
or pup deaths resulting from treatment. In Ts1Cje neonates, apigenin 
significantly improved several developmental milestones, especially 
spatial olfactory memory. In adult mice sex-specific effects on exploratory 
behavior and long-term hippocampal memory were noted, with males 
showing significantly more improvement than females. Apigenin targets 
similar signaling pathways and upstream regulators both in vitro and 
in vivo.
Conclusion: These studies provide proof-of-principle that gene expression 
data can be used to identify repurposed therapeutic molecules. Apigenin 
has therapeutic effects in preclinical models of Down syndrome, and may 
represent a good candidate for an initial prenatal clinical trial to improve 
learning and memory in humans with T21.
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O-062
The Relationship between Histologic Funisitis and Biomarkers to 
Identify Neonates at Increased Risk of Brain Injury. Ahizechukwu 
C Eke†, Frances F Northington, Allen A Everett, Dhananjay D Vaidya, 
Lavisha L McClarin, Ernest Graham. Johns Hopkins University School 
of Medicine, Baltimore, MD, United States.
Introduction: Histologic funisitis has been linked to an increased risk of 
perinatal brain injury, possibly by direct cytotoxic effect or by increasing 
the susceptibility to hypoxic-ischemia. Vascular Endothelial Growth 
Factor (VEGF) has been identified as a marker of perinatal brain injury in 
term and preterm neonates. Our hypothesis is that histologic funisitis may 
be linked with specific neonatal biomarker patterns that may be present 
even before the onset of clinical brain injury.
Methods: This is a prospective cohort study of all liveborn infants at 23-
42 weeks of gestation admitted to the NICU from April 2009 to March 
2016. Neonates with major congenital malformations and chromosomal 
abnormalities were excluded. Neonates were longitudinally evaluated for 
seven serum biomarkers - VEGF, glial fibrillary acidic protein (GFAP), 
brain-derived neurotrophic factor (BDNF), neurogranin (NRGN), IL-6, 
IL-8 and IL-10 at baseline (day 0) in umbilical-cord blood at delivery, and 
from neonatal serum on day 4 of life (table 1). Multivariate marginal linear 
regression models and repeated measures analysis of variance (ANOVA) 
were used to investigate the relationship between biomarker levels and 
histologic funisitis, adjusting for gestational age, birth weight and mode 
of delivery. Statistical analysis was done using STATA 15.
Results: Of 2,207 pregnancies that met inclusion criteria, 398 (18%) were 
complicated by histologic funisitis. Gestational ages ranged from 23.3 
to 41.3 (mean 29.3) weeks, and mean birthweight was 1195 (±764) and 
1279 (±696) grams in cases and controls respectively. Mean VEGF levels 
were significantly higher at baseline (308.82 ng/mL in cases vs 36.93 ng/
mL in controls; p<0.01) and on day 4 of life (335.21 ng/mL in cases vs 
233.16 ng/mL in controls; p=0.025). Mean serum levels of GFAP, NRGN, 
BDNF, IL-6, IL-8 and IL-10 were similar at baseline and on the 4th day of 
life in neonates born to mothers whose pregnancies were complicated by 
histologic funisitis compared to gestational age matched controls (table 1).
Conclusion: Compared to gestational age matched controls, neonates 
of mothers with histologic funisitis had significantly higher circulating 
levels of VEGF at delivery which persisted through day 4. These 
changes in VEGF levels are potential novel pathways in identification of 
neonates at increased risk of brain injury for early intervention prior to 
the development of clinical brain injury.
*Figure(s) will be available online.

O-128
Decreased Complex 1 Expression and Impaired Mitochondrial 
Function in Growth Restricted Ovine Fetuses with Placental 
Insufficiency. Alexander L Pendleton†, Melissa A Davis†, Amy C Kelly, 
Leticia E Camacho, Miranda J Anderson, Sean W Limsand∗. University 
of Arizona, Tucson, AZ, United States.
Introduction: Placental insufficiency-induced intrauterine growth 
restriction (IUGR) fetuses have reduced muscle mass and lower hind-limb 
protein accretion rates. Weight-specific oxygen uptake was lower in IUGR 
fetal hind-limb, indicating that muscle growth and metabolic respiration 
are conserved due to mitochondrial dysfunction because mitochondria 
are central to cellular metabolism. Our objective was to evaluate 
mitochondrial oxygen consumption rate (OCR), and Complex 1 activity 
and expression to determine whether skeletal muscle mitochondrial 
function is lower in IUGR fetuses.
Methods: Ewes were randomly assigned to either a control (CON; n=5) 
or IUGR (n=4) groups. IUGR fetuses were created by exposing pregnant 
ewes to elevated ambient temperatures (40º C for 12 h; 35º C for 12 h) 
in mid-gestation. At 133±1 days of gestation, fetuses were necropsied, 
and biceps femoris muscle was collected for mitochondrial isolation. 
Mitochondrial Complex 1 mediated State 2 (no ADP/+5mM substrates) 
and State 3 (+150mM ADP/+5mM substrates) OCRs were determined 
with a NeoFox system with respiratory substrates (glutamate/malate, 
+/- ADP) or inhibitors. Complex 1 enzyme activity was measured with a 

colorimetric assay, and NDUFB8, an obligatory constituent of Complex 1, 
expression was determined with immunoblots on biceps femoris muscle. 
Measurements were analyzed by ANOVA and LSD tests.
Results: There were no significant differences in State 2 respiration rates 
between IUGR or CON mitochondria (0.67±0.07 vs 0.99±0.23 nmol 
O2/min/mg); however, IUGR mitochondria had lower (P<0.05) State 
3 respiration rates relative to CON (5.4±1.2 vs 12.0±1.5 nmol O2/min/
mg). State 3 respiration rates of both groups were not altered upon the 
addition of Cytochrome C. There were no differences in mitochondrial 
OCR between groups upon the addition of Oligomycin A or Rotenone. 
Complex 1 activity was lower (P<0.01) in PI-IUGR muscle compared 
to CON muscle (26±1.8 vs 31±3.6 mOD/min/mg). Finally, NDUFB8 
expression was lower in PI-IUGR (P<0.05) compared to CON.
Conclusion: State 3 mitochondrial OCRs were depressed in IUGR fetal 
skeletal muscle due to an impairment in Complex 1 activity. Limitations 
in Complex 1 may lower the capacity of IUGR skeletal muscle to perform 
oxidative phosphorylation, thus stifling hind-limb growth. However, 
this adaptation may be advantageous to the IUGR fetus as it may lower 
metabolic homeostasis conserving energy for vital tissues.

O-064
Placental Insufficiency Suppresses Fatty Acid Transport Proteins in 
the Fetal Heart. Rachel Drake†, Samantha Louey†, Kent L Thornburg∗. 
Oregon Health and Science University, Portland, OR, United States.
Introduction: The late term myocardium undergoes a transition as 
cardiomyocytes switch from primarily metabolizing glucose and lactate, 
to fatty acids (FA). The impact of placental insufficiency (PI) on the fetal 
heart’s capacity to metabolize fatty acids is unknown, and has postnatal 
consequences. The aim of this study was to determine the effect of 
placental insufficiency on fatty acid metabolism in fetal hearts.
Methods: We used umbilicoplacental embolization to induce placental 
insufficiency in fetal sheep from 115-125 days gestational age (term = 146d 
GA); fetal PaO2 was reduced by 8mmHg; body weight decreased 18% 
versus control twins. At 125d, hearts were snap frozen in liquid nitrogen 
(n=6-7 each group) for determination of mRNA (qPCR) and protein 
(western blot) expression of key fatty acid transport and metabolism 
proteins; analyzed by paired (to the twin control) Student’s t-test.
Results: PI hearts had lower CD36 (plasma membrane fatty acid 
transporter) gene (-37%, p=0.006) and protein (-41%, p=0.015, Figure 1a) 
expression versus controls. Carnitine palmitoyltransferase 1a (CPT1a, the 
rate limiting enzyme that regulates fatty acid transport into mitochondria) 
also had lower gene (-47%, p=0.0011) and protein (-50%, p=0.032, 
Figure 1b) expression in PI myocardium. This same trend was evident 
for succinate dehydrogenase (SDHA/B two subunits of complex II of the 
electron transport chain) SDHA gene (-43%, p=0.009) and SDHB protein 
(-15%, p=0.036, Figure 1c) levels.
Conclusion: This study sheds new light on the vulnerability of hearts 
that have developed in suboptimal intrauterine conditions. Our data 
indicate placental insufficiency impairs fatty acid transport both into 
fetal cardiomyocytes, and their mitochondria. These results suggest that 
newborns with placental insufficiency may have compromised fatty acid 
metabolism which may predispose them to heart failure.
*Figure(s) will be available online.

O-065
Heterogeneous Overexpression of HES6 Promotes the Growth of 
Uterine Leiomyomas. Joie Z Guner†, Venkata A Jonnalagadda†, Ninad 
M Patil∗, Ramya P Masand∗, Cecilia T Valdes∗, William E Gibbons∗, 
Matthew L Anderson∗. Baylor College of Medicine, Houston, TX, United 
States.
Introduction: Uterine leiomyomas are a common cause of infertility, 
pelvic pain and irregular vaginal bleeding. Robust evidence suggests that 
leiomyomas arise from a distinct population of myometrial-specific stem 
cells (mSC). However, the mechanisms responsible for driving the mal-
differentiation of mSC and subsequent leiomyoma growth remain poorly 
understood. Here, we explore the role of HES6, a basic helix-loop-helix 
(bHLH) co-factor critical for promoting myogenic differentiation, in the 
development of uterine leiomyomas.
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Methods: After obtaining IRB approval, real time PCR (qPCR) and 
Western blot were used to evaluate patterns of HES6 expression 
using total RNA and protein prepared from matched specimens of 
myometrium, leiomyoma and uterine leiomyosarcoma (uLMS). A 
commercially available antibody specific for HES6 was used to localize 
HES6 expression in formalin-fixed, paraffin-embedded (FFPE) tissue 
by immunohistochemistry (IHC). Primary cultures were generated as 
previously described. HES6-specific siRNAs were used to target gene 
expression in vitro. Standardized assays were used to measure proliferation 
(CellTiter-Glo, Promega) and apoptosis (Caspase 3/7 assay). Student’s 
t-test was used to assess statistical significance.
Results: We found that, on average, levels of HES6 transcript were 
>15-fold higher when specimens of leiomyomas were compared to 
adjacent normal myometrium by qPCR and Western blot (p<0.01). 
Overexpression of HES6 was most robust in leiomyomas 2-5 cm in 
diameter, when compared to tumors <2 or >5 cm. No relationship 
between expression of HES6 in myometrium or leiomyomas, menstrual 
phase (n=58), menopausal status (n=12) or clinical treatment of pre- or 
postmenopausal women with medroxyprogesterone (Pre: n=12; Post: n=6) 
was observed. HES6 levels were >3-fold lower in specimens of uLMS 
(n=6) than proliferative or secretory phase myometrium (p<0.05). When 
FFPE specimens were evaluated by IHC, we found that HES6 expression 
in smooth muscle cells progressively increased from the center to the 
periphery of all-sized leiomyomas(n=4). In vitro, knockdown of HES6 
expression significantly reduced rates of proliferation and enhanced rates 
of apoptosis across multiple primary cultures derived from matched 
specimens of myometrium and leiomyomas (n=10, p<0.05).
Conclusion: Overexpression of HES6 is a reliable feature of leiomyomas 
that promotes the growth of smooth muscle cells as they approach the 
periphery of uterine leiomyomas. We are currently working to determine 
how this highly novel pattern of intratumoral heterogeneity contributes 
to leiomyoma growth and its hierarchical relationship to early events in 
the abnormal differentiation of mSC.

O-066
A Non-Surgical Murine Model of Endometriosis-Associated Pain that 
Predicts Response to Clinically Active Drugs. Victor Fattori†,1,2 Noah S 
Franklin,1 Rafael Gonzalez-Cano†,1 Danielle Peterse†,1 Erika Madrian†,1 
Waldiceu A Verri Jr.,2 Nick Andrews,1 Clifford J Woolf,1 Michael S 
Rogers∗.1 1Boston Childrens Hospital / Harvard Medical School, Boston, 
MA, United States; 2Londrina State University, Londrina, Brazil.
Introduction: Endometriosis is an estrogen-dependent inflammatory 
disease that affects 5 to 10% of women, whose major clinical features 
include pelvic or abdominal pain. Current animal models of endometriosis-
associated pain require surgery to either implant tissue or remove the 
ovaries. This can alter the peritoneal immune cell population and is likely 
to interfere with pain measurements. Moreover, existing models have not 
been shown to induce spontaneous pain, which is the main symptom of 
patients with chronic pain, including endometriosis. Thus, we aimed to 
establish a novel model of endometriosis-associated pain in mice.
Methods: Endometriosis was induced non-surgically by injecting 
a dissociated uterine horn into a recipient mouse. Abdominal pain 
was assessed for 8 weeks using von Frey filaments (evoked-pain) 
and abdominal contortions, direct abdominal licking, and abdominal 
squashing as (spontaneous pain). Thermal gradient assay was performed 
to interrogate aversion to innocuous temperature and general discomfort. 
Cytokine levels (TNF-α, IL-1β, and IL-33) were measured by ELISA. 
Estrogen receptor and immune cell recruitment to the lesion were 
performed by immunofluorescence. Calcium influx on dorsal root ganglion 
(DRG) neurons was performed to assess neuronal activation. Differences 
were considered significant when p<0.05.
Results: We observed the long-term (up to 8 months) presence of 
lesions (90% of the mice) with features that resemble human lesions, 
including endometriotic-like glands, blood vessels, and estrogen receptor 
expression,. Our model induced both evoked and spontaneous abdominal 
pain and induced changes in the normal thermal selection behavior 
(time spent and number of bouts in each temperature zone), indicating 
discomfort. These behavioral changes were reduced by clinically used 

drugs, such as ibuprofen (NSAID), letrozole (aromatase inhibitor), and 
danazol (androgen). Letrozole and danazol also reduced the fraction 
of mice with lesions. In the lesions, we observed an increase in pro-
inflammatory cytokines and recruitment of neutrophils, mast cells, and 
macrophages. Our model also induced neuronal changes as observed by 
an increase in the fraction and amplitude of the DRG neuron response 
to noxious stimuli.
Conclusion: Our model induces spontaneous pain behaviors and neuronal 
changes consistent with the disease phenotype in women. Importantly, 
these changes respond to clinically used drugs, indicating we have 
established a reliable model for the study of endometriosis-associated 
pain in mice.

O-067
Urinary Concentrations of Bisphenols in Relation to Uterine 
Leiomyomata Risk. Amelia K Wesselink†,1 Jennifer Weuve,1 Russ 
Hauser,2 Paige L Williams,2 Traci N Bethea,3 Michael McClean,1 Quaker 
E Harmon,4 Lauren A Wise∗.1 1Boston University School of Public Health, 
Boston, MA, United States; 2Harvard T.H. Chan School of Public Health, 
Boston, MA, United States; 3Boston University School of Medicine, 
Boston, MA, United States; 4National Institute of Environmental Health 
Sciences, Research Triangle, NC, United States.
Introduction: Bisphenols A (BPA), F (BPF), and S (BPS) are non-
persistent endocrine-disrupting chemicals widely used in polycarbonate 
plastics and epoxy resins. Uterine leiomyomata (UL) are common 
hormone-dependent gynecologic tumors. Three case-control studies have 
found positive associations between BPA exposure and UL, but no studies 
have evaluated BPF or BPS, which are replacement chemicals for BPA.
Methods: We designed a case-cohort study to examine the association 
between bisphenol exposure and UL incidence in the Study of the 
Environment, Lifestyle, and Fibroids (SELF), a prospective cohort of 
1,693 Black women aged 23-34 years from Detroit, Michigan (2010-
2016). We used transvaginal ultrasound to assess UL at baseline, 20 
months, 40 months, and 60 months of follow-up. We measured urinary 
concentrations of BPA, BPF, and BPS in a random sample of women 
selected at baseline and all 298 incident UL cases (n=765 women). We 
modeled exposure as baseline, time-varying, and cumulative average 
variables. We used Cox proportional hazards regression models with 
age as the time scale to estimate incidence rate ratios (IRR) and 95% 
confidence intervals (CI), adjusted for age at menarche, parity, age at 
first birth, years since last birth, smoking history, alcohol intake, body 
mass index, education, hormonal contraceptive use, and infertility history.
Results: We found detectable concentrations of BPA, BPF, and BPS in the 
baseline urine of 99.9%, 64.8%, and 95.6% of participants, respectively, 
with median concentrations of 1.71, 0.24, and 0.30 µg/g creatinine. 
Bisphenol concentrations were not highly correlated with each other 
(Spearman coefficients=0.12-0.22). Adjusted IRRs for baseline urinary 
BPA concentrations of 1.00-1.99, 2.00-2.99, and ≥3.00 ug/g creatinine 
compared with <1.00 ug/g creatinine were 0.78 (95% CI: 0.57-1.06), 0.80 
(95% CI: 0.57-1.10), and 0.91 (95% CI: 0.57-1.45), respectively. For BPF, 
adjusted IRRs were close to null for concentrations between 0.10 and 
9.99, but was 0.66 (95% CI: 0.39-1.11) comparing urinary concentrations 
≥10.00 with <0.10 ug/g creatinine. Compared with baseline urinary BPS 
concentrations of <0.20, adjusted IRRs for BPS concentrations of 0.20-
0.49, 0.50-1.99, and ≥2.00 ug/g creatinine were 0.95 (95% CI: 0.73-1.25), 
0.80 (95% CI: 0.58-1.10), and 1.01 (95% CI: 0.61-1.65), respectively.
Conclusion: We provide the first prospective epidemiologic data 
on the association between bisphenol exposure and UL risk. Among 
reproductive-aged Black women, we observed weak inverse associations 
between urinary concentrations of bisphenols and UL incidence.
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O-068
DNA Methylation Dictates Leiomyoma Stem Cell Differentiation 
Through Regulating Hormone Receptor Signaling. Shimeng Liu†, 
Ping Yin, Serdar E Bulun∗. Northwestern University, Chicago, IL, 
United States.
Introduction: Uterine leiomyomas (LM) represent the most common 
tumor in women. We recently isolated 3 functionally distinct LM 
cell populations: stem (LSC), intermediate (LIC), and differentiated 
cells (LDC). Differential mRNA expression suggested a hierarchical 
differentiation pattern of LSC to LIC to LDC, but the underlying 
mechanism is not well understood. We herein reported the interaction 
between epigenetic programming of DNA with estrogen receptor alpha 
(ERα) and progesterone receptor (PR) action during the differentiation 
process originating from LSC.
Methods: MethylCap-Seq, ChIP-Seq, and RNA-Seq were used to 
profile genome-wide DNA methylation, histone modifications, and 
mRNA expression differences among the 3 LM populations. ERα and 
PR ChIP-Seq were performed to characterize genome-wide ERα and 
PR cistromes in LM.
Results: MethylCap-Seq demonstrated that LSC displayed a distinct 
DNA methylation pattern compared with the other 2 populations. There 
were 4739 differentially methylated regions (DMRs) identified between 
LSC and LIC and only 644 between LIC and LDC. Integrative analysis 
of MethylCap-Seq, RNA-Seq and histone ChIP-Seq of all 3 populations 
demonstrated that DNA methylation, particularly at transcription start site, 
was associated with lower levels of active histone marks (H3K4me3 and 
H3K27ac) and mRNA expression. Genes affected by DMRs are highly 
enriched in pathways playing key roles in LM pathogenesis, including 
steroid hormone-related signals. In LSC, the ERα gene promoter contained 
the highest methylation, associating with its lower mRNA expression. 
Because ERα in LM tissue is essential for PR expression, we tested 
whether DNA methylation regulates ERα and indirectly PR expression. 
We treated each population with DNA methylation inhibitor 5’-aza for 
96h and found both ERα and PR mRNA levels increased only in LSC. 
Separately, intersecting MethylCap-Seq and ERα/PR ChIP-Seq showed 
that the global DNA methylation level at ERα and PR-binding regions 
was the highest in LSC. Genes associated with hypermethylated ERα 
and PR-binding sites in LSC had the lowest enrichment of H3K27ac and 
the lowest transcription levels, indicating a suppressed status of these 
ERα and PR-target genes in LSC. Pathway analysis demonstrated that 
genes with hypermethylated ERα and PR-binding regions were highly 
enriched in pathways controlling smooth muscle development, stem cell 
differentiation, and growth factor stimulation.
Conclusion: We suggest that during the differentiation from LSC to LIC, 
DNA methylation level decreased in LIC: 1) at ERα promoter, leading 
to the increased ERα and PR levels; 2) at ERα and PR binding regions, 
allowing the activation of crucial downstream target genes involved in 
LSC differentiation. This study provides a novel insight into the role of 
DNA methylation in regulating steroid hormone signaling and sheds new 
mechanistic light on the differentiation process of LSC.

O-069
The Expression and Functional Role of Long Non-Coding RNA XIST 
in Leiomyomas. Tsai Der Chuang, Omid Khorram∗. LA Biomed at UCLA 
Medical Center, Torrance, CA, United States.
Introduction: The long non-coding RNA (lncRNA) XIST is transcribed 
from the inactive X chromosome and functionally serves as a key 
regulator of X chromosome inactivation in mammals as well as widely 
involved in tumorigenesis and regulation of several miRNAs. However, 
the expression and functional roles of XIST in leiomyoma pathogenesis 
remains unknown.
Methods: Leiomyoma and matched myometrial tissue samples were 
collected from patients (N=30) undergoing hysterectomy. These patients 
were either on no hormonal treatments for three months prior to surgery 
(N=20) or received GnRHa (Lupron) treatment (N=10). Leiomyoma 
smooth muscle cells were isolated for culture and gene expression 
analysis using three-dimensional spheroid culture system. The expression 
of mRNAs, lncRNAs and miRNAs was assessed by qRT-PCR. Protein 

abundance was determined by western blot analysis. Knockdown of XIST 
was done by siRNA transfection and RNA immunoprecipitation (RIP) 
was performed to determine the interaction between XIST and specific 
miRNAs. Results were analyzed by Student’s t-tests and one-way ANOVA 
with Tukey’s HSD for post hoc analysis.
Results: Our results demonstrated that XIST is overexpressed in 
leiomyomas from patients on no hormonal treatment as compared to 
myometrium (p<0.05). Patients exposed to Lupron had significantly lower 
levels of XIST in leiomyoma (p<0.05). Using three-dimensional spheroid 
culture system, XIST levels were induced in primary leiomyoma spheroid 
cells following treatment with 17β-Estradiol (10-8 M) and progesterone 
(10-8 M) for 48h. However, treated with SP1 inhibitor Mithramycin A 
(1 μM) for 24h down-regulated XIST levels (p<0.05). Knockdown of 
XIST by siRNA in primary leiomyoma spheroid cells suppressed cell 
proliferation, and up-regulated the expression of miR-29 and miR-200 
family with concomitant inhibition of their target genes namely COL1A1, 
COL3A1 and FN1 proteins (p<0.05). Using RIP analysis we confirmed 
XIST interacted with miR-29 family and miR-200 family in leiomyoma 
(p<0.05).
Conclusion: Collectively, the results presented here indicate that XIST is 
overexpressed in leiomyoma and its expression is under ovarian steroid 
and SP1 regulation and functionally through a mechanism involving 
miRNAs regulatory pathway influence the expression of miRNAs-
downstream protein coding genes known to be critical in pathogenesis 
of leiomyoma.

O-070
YAP/TAZ are Activated by Mechanical and Hormonal Stimuli and 
Exhibit Increased Baseline Activation in Uterine Fibroids. MacKenzie 
P. Purdy†, Andrew J. Haak, Merrick Ducharme, Jovanka Ravix, Daniel 
J. Tschumperlin, Y.S. Prakash, Qi Tan, Delphine Sicard, Elizabeth A. 
Stewart. Mayo Clinic, Rochester, MN, United States.
Introduction: Uterine fibroids (UF) are benign myometrial neoplasms and 
are the leading cause of hysterectomy. Accumulating evidence indicates 
that the mechanical environment is altered and this may be a driver of 
fibroid pathobiology. The Hippo pathway effectors Yes-associated protein 
(YAP)/transcriptional coactivator with PDZ-binding domain (TAZ) play 
important roles in fibrotic and neoplastic processes in multiple tissues. 
Here we assess the differences in YAP/TAZ nuclear localization and 
responsiveness to mechanical and hormonal cues in UF compared to 
normal myometrium (Myo).
Methods: Matched samples of UF and Myo were obtained from 
premenopausal women with IRB approval. Atomic force microscopy (AFM) 
was used to determine in-situ stiffness (N=7). Immunohistochemistry 
(N=5) was performed on OCT embedded tissue with YAP/TAZ antibody. 
For cell culture, UF and Myo were minced and digested with collagenase 
type 4. Cells (passages 1-4) were plated sparsely on hydrogels of five 
defined stiffness or at confluence on tissue culture plastic (N=4 for both). 
Immunostaining for YAP/TAZ, Fibronectin (FN1), Collagen I (COL1), 
and Collagen III (COL3) were performed (N=4-5). Kruskall-Wallis and 
Mann Whitney tests were used as appropriate.
Results: AFM-measured stiffness was significantly higher in UF compared 
to Myo (p=0.03, A). In freshly isolated cells cultured at confluence 
on tissue culture plastic, baseline YAP/TAZ nuclear localization was 
increased in UF when compared to Myo (p=0.03, B). When seeded 
sparsely, decreasing substrate stiffness significantly (p=0.05, C) reduced 
YAP/TAZ nuclear localization for both Myo and UF. Stimulation of 
confluent cells with 10nM estradiol and 100nM progesterone increased 
YAP/TAZ nuclear localization, but only in Myo (p=0.01) as UF cells were 
constitutively active under these conditions. UFs also exhibited a trend 
toward increased FN1, COL1, and COL3 deposition when compared to 
Myo (D).
*Figure(s) will be available online.
Conclusion: UF stiffness is higher in-vivo and UF nuclear YAP/TAZ 
is upregulated at baseline. YAP/TAZ responds to stiffness as well as 
hormone stimulation and has impaired contact inhibition, suggesting a 
similarity to proliferating cancers. These results demonstrate a possible 
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feedback mechanism by which UFs progress by upregulation of matrix 
deposition, increase in tissue stiffness, and an increase in YAP/TAZ 
nuclear localization.

O-071
Amnion Membrane-Organ-On-Chip: An Innovative Approach to 
Study Cellular Interactions. Lauren Richardson†,1 Sung Jin Kim†,2 
Arum Han,2 Ramkumar Menon∗.1 1UTMB, Galveston, TX, United States; 
2TAMU, Collage Station, TX, United States.
Introduction: The amnion layer of fetal membranes has a single layer 
of epithelial cells (AECs) connected to an extracellular matrix (ECM) 
through a basement membrane. The ECM contains mesenchymal cells 
(AMCs) and together, the cells and the ECM provide the architectural 
framework for intrauterine cavity. Cellular and matrix remodeling of 
highly elastic amnion layer under specific uterine redox states are hardly 
studied. This is partly due to interactions between cell layers that are 
difficult to determine using traditional culture approaches. To overcome 
study limitations, an Amnion Membrane-Organ-On-Chip (AM-OO-C) 
was developed. The interactive properties and transitioning potential of 
primary AECs and AMCs separated by microchannels in an AM-OO-C 
device under oxidative stress (OS) conditions were determined.
Methods: Primary AECs and AMCs from not in labor membranes were 
plated in a two-chamber AM-OO-Cs made of elastomer connected by 
600µm microchannels coated with Type 4 collagen. Cells were treated 
with OS inducer cigarette smoke extract (CSE) with or without antioxidant 
N-acetyl-L-cysteine (NAC) and inhibitor of OS signaler p38MAPK 
(SB203580). Membrane permeability, cell morphology, migration, and 
transitions were measured using confocal microscopy. ELISA measured 
propagation of inflammatory mediator. One-Way ANOVA and T-test 
analyzed statistical significance.
Results: AECs and AMCs maintained their inherent cellular characteristics 
in AM-OO-C under normal conditions. During migration, AECs 
transitioned to AMCs whereas AMCs retained their morphology while 
both cells types degraded Type IV collagen microchannels to reach the 
opposite sides. Co-cultures of both cell types on distinct sides produced 
similar effects. OS on AEC side alone produced a non-reversible state of 
epithelial-to-mesenchymal transition (EMT) as measured by vimentin/CK-
18 ratio (p=0.02) and reduced the number of migrating cells (p=0.0005). 
Conversely, OS on AMC maintained mesenchymal state and cell migration 
was 2 fold higher than controls. Simultaneous treatment of OS on both 
sides inhibited migration of both cell types, promoted non reversible 
EMT, accumulated AMCs, and increased GM-CSF (control: 2.2±1.6 
ng/mL, CSE: 4.6±1.4 ng/mL) production. Co-treatment with NAC and 
p38MAPK inhibitor reduced OS mediated effects.
Conclusion: AM-OO-Cs can be used to study spatial and environmental 
interactions and signal propagation that mimic reported amnion membrane 
changes in utero. OS exposure transitions AECs to create dominance 
of AMCs that are highly vulnerable to OS and produce inflammation 
associated with parturition. AM-OO-Cs are ideal system to recapitulate 
cellular interactions observed in utero.

O-072
Serum Proteomics of Term and Spontaneous Preterm Delivery in 
South-Asian and Sub-Saharan-African Populations. R Khanam∗,1 
N S Boghossian,2 J Burchard,3 U Dhingra,1 M I Nisar,4 S Yoshida,5 A 
C Fox,3 Sera Clinical Lab,3 T C Fleischer,3 J J Boniface,3 D E Hickok,3 
R Bahl,5 S Sazawal,1 F Jehan,4 A H Baqui,1 AMANHI Consortium.5 
1Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, 
United States; 2University of South Carolina, Columbia, SC, United 
States; 3Sera Prognostics, Salt Lake City, UT, United States; 4Aga Khan 
University, Karachi, Sindh, Pakistan; 5World Health Organization, 
Geneva, Switzerland.
Introduction: Preterm birth (PTB) disproportionately impacts low 
and middle-income countries in South Asia and Sub-Saharan Africa. A 
biomarker-based test predictive of PTB across geographies could assist in 
care management. Using serum samples from the Alliance for Maternal 
and Newborn Health Improvement (AMANHI) pregnancy cohorts in 
Bangladesh (Sylhet), Pakistan (Karachi) and Tanzania (Pemba Island), 

we conducted a nested case-control study comparing proteomes of term 
and spontaneous PTB (sPTBs). To address the feasibility of global 
sPTB prediction, we focused on commonalities in biological pathways 
governing sPTB and term birth.
Methods: Serum samples obtained at 17-19 weeks from women who 
experienced sPTB (n=99) and term deliveries (n=199) were analyzed 
by a targeted mass spectrometry assay measuring 77 pregnancy-related 
proteins. We examined predictors of gestational age (GA) at birth and 
sPTB vs term birth in linear regression models. Predictors comprised 
individual proteins (p<0.1), and protein pairs (p<0.001) adjusted for 
basic demographic covariates. Functional annotations were assessed by 
gene ontology analysis.
Results: The proteins distinguishing sPTB from term births (singly or 
as pairs) were enriched for host defense cell-based immune response, 
reinforcing the pathological nature of sPTB. In investigations of sPTBs 
and term births separately, proteins correlated with GA in term births 
were enriched for pregnancy-related function, while proteins associated 
with GA in sPTB cases were involved in acute inflammatory response, 
regulation of humoral immune response and complement activation.
Conclusion: Protein markers provide insights into pathways of normal 
and adverse progression of pregnancy across diverse geographies. Proteins 
associated with GA at term birth highlight consistent normal pregnancy 
progression. In contrast, proteins predictive of sPTB vs term birth or GA 
of sPTB emphasize the pathological nature of prematurity. Serum protein-
based algorithms will likely result in the development of universal tests 
for sPTB prediction.

Pregnancy and sPTB Biomarkers

Analysis Proteins

Proteins and protein 
pairs: sPTB cases vs term 
controls

PSG3, KNG1, TGFBI, C6, GH2, IGFBP1; 
IGFBP4/SHBG, CFB/SHBG, INHBC/
PGLYRP2

Proteins: GA at term birth IGFBP1, KNG1, PSG3, PSG1, GH2, 
SPARCL1, PAPPA, CPN1

Proteins: GA of sPTB HPX, LRG1, APOC3, C1QB, C6, GC, VTN, 
IGFBP4, C5, LBP

O-073
Diet-Induced Obesity Alters Baseline and Oxytocin-Stimulated 
Uterine Contractility in Mice. Antonina I Frolova†, Kevin K Prifti, 
Jeremie LA Ferey, Michaela Reid, Kelle H Moley, Sarah K England∗. 
Washington University School of Medicine in St. Louis, St. Louis, MO, 
United States.
Introduction: Obese women are at increased risk for prolonged and 
dysfunctional labor, and cesarean delivery. Prior studies suggest that 
obesity is associated with decreased myometrial contractility; however, 
the mechanisms responsible remain poorly understood. Here we used a 
murine model to examine the effects of diet-induced obesity on myometrial 
contractile properties and to identify potential mechanisms underlying 
these effects.
Methods: Four-week-old C57BL/6J female mice were fed a control 
chow (CON; 13.2% fat, 62% carbohydrates [3.2% sucrose]) or a high fat, 
high sugar diet (HF/HS; 59.4% fat, 26% carbohydrates [17% sucrose]). 
After 10 weeks, uterine horns were dissected, immersed in Krebs buffer, 
and placed in an organ bath at 37°C with 95% O2 and 5% CO2. Uteri 
were equilibrated for 20 minutes and isometric force was then recorded. 
Baseline contraction frequency was recorded for 10 minutes and uteri 
were then stimulated with increasing concentrations of oxytocin (OT, 
10-10 to 10-6M) in 15 minute intervals. To assess whether expression 
of proteins that regulate oxytocin receptor (OXTR) activity are altered 
in obesity, we measured the expression of G-protein-coupled receptor 
kinase proteins, GRK2 and GRK6, and β-arrestin proteins, ARRB1 and 
ARRB2, by Western blot. Expression of other genes known to affect 
myometrial contractility, including connexin-43 and cyclooxygenase-2 
was also assessed.
Results: Uterine horns from CON mice had a regular, synchronous 
contraction pattern while the myometrium from HF/HS mice exhibited an 
irregular contraction pattern with variability in frequency and amplitude. 
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At baseline, the frequency of contractions at peak amplitude was lower in 
the HF/HS mice (0.79 vs 1.30 contractions/min, p=0.04). Uteri from HF/
HS mice treated with 10nM OT had an increase in contraction frequency 
from 0.79 to 3.08/min (p=0.03) while there was no significant increase 
in contraction frequency of myometrium from CON mice (1.3 to 1.6/
min, p=0.07). When myometrial tissue was exposed to 100nM OT, 
contraction frequency increased in uteri from both the CON and HF/HS 
mice, however, frequency remained higher in the HF/HS uteri (4.8 vs 
3.2/min). Expression of ARRB1 and ARRB2 was lower in HF/HS uteri 
compared to CON. There was no difference in expression of GRK2 or 
GRK6 between the two diet groups.
Conclusion: Uteri from mice fed a HF/HS diet exhibit an altered baseline 
and OT-stimulated contraction pattern. Baseline contraction frequency 
appears lower in HF/HS uteri, however, the response to OT was increased 
in this group. While prior work has shown no change in OXTR expression 
in the setting of obesity, we show a lower expression of ARRB1 and 
ARRB2. This suggests that OXTR trafficking and downstream signaling 
may be altered, resulting in the increased OT-stimulated response seen 
in HF/HS-fed mice.

O-074
Enhancement of Cortisol-Induced SAA1 Transcription by SAA1 in 
Human Amnion Fibroblasts: Implications for Parturition. Wangsheng 
Wang, Yi Lu, Sun Kang. Shanghai Jiao Tong University, Shanghai, China.
Introduction: Our previous studies have demonstrated that human 
fetal membranes are capable of de novo synthesis of serum amyloid 
A1 (SAA1), an acute phase protein of inflammation, wherein SAA1 
may be implicated in parturition by inducing a number of inflammation 
mediators including interleukine-1β, interleukine-6 and prostaglandin 
E2. However, the regulation of SAA1 expression in the fetal membranes 
remains largely unknown.
Methods: Primary human amnion fibroblasts were isolated from amnion 
collected at c section without labor at term. The SAA1 mRNA and protein 
level were measured with quantitative real-time PCR and enzyme-linked 
immunosorbent assay respectively after treatment with SAA1 and cortisol, 
a crucial steroid produced locally in the fetal membranes at parturition. 
The total and phosphorylation of STAT3 was examined with Western 
blotting after treatment with SAA1 and cortisol. The role of STAT3 in 
the induction of SAA1 expression by SAA1 and cortisol was studied with 
siRNA-mediated knock-down and specific STAT3 inhibitor S3I-201. 
Chromatin immunoprecipitation was conducted to study the binding of 
STAT3 to SAA1 promoter.
Results: Cortisol induced SAA1 expression in a concentration-dependent 
manner, which was greatly enhanced by SAA1 despite modest induction 
of SAA1 expression by itself. Mechanism studies revealed that cortisol 
and SAA1 induced both SAA1 expression and STAT3 phosphorylation 
sequentially with the effects of SAA1 preceding the effects of cortisol. 
Moreover, cortisol and SAA1 increased the enrichment of STAT3 at the 
SAA1 promoter and the induction of SAA1 expression by cortisol and 
SAA1 was blocked by either a STAT3 antagonist S3I-201 or siRNA-
mediated knockdown of STAT3.
Conclusion: Cortisol and SAA1 can reinforce each other in the 
induction of SAA1 expression through sequential phosphorylation of 
the transcription factor STAT3. The enhancement of cortisol-induced 
SAA1 expression by SAA1 may lead to excessive SAA1 accumulation 
resulting in parturition-associated inflammation in the fetal membranes.

O-075
Labour Onset: A Consequence of Association Between PRA and 
ERα. Lubna Nadeem†,1 Rathesh Balendran,1 Hedy Romero,1 Oksana 
Shynlova,1,2,3 Sam Mesiano,4 Stephen J Lye∗.1,2,3 1Lunenfeld-Tanenbaum 
Research Institute at Sinai Health System, Toronto, ON, Canada; 2Dept 
of Physiol at University of Toronto, Toronto, ON, Canada; 3Dept of Ob/
Gyn at University of Toronto, Toronto, ON, Canada; 4Dept of Reprod 
Biol at Case Western Reserve University, Cleveland, OH, United States.
Introduction: Gap junction (GJ) mediated cell connectivity in 
myometrium is critical for labour. Estrogen (E2) promotes while 
progesterone (P4) inhibits GJ formation. We have previously shown that 

progesterone receptor (PR)A activates the transcription of GJ protein 
connexin 43 (Cx43) and promotes Cx43 intracellular trafficking/GJ 
formation while PRB inhibits these processes. Current study investigates 
the interaction between E2 receptor (ER)α and PRA/B isoforms. We 
hypothesized that PRA and ERα work cooperatively to upregulate 
myometrial Cx43 expression, GJ formation and cell connectivity.
Methods: Cx43 trafficking was analyzed by transfecting GFP-tagged 
Cx43 expression plasmid in human myometrial cells induced to express 
PRA or PRB (hTERT-HMA/B). Intercellular connectivity was examined 
by dye-transfer assay. Endogenous ERα and PRA/B protein interactions 
(cytoplasmic and nuclear) were assessed by Co-immunoprecipitation 
(Co-IP) and Proximity Ligation Assay (PLA) in hTERT-HMA/B cells 
and in human myometrium tissues (term labour or term non-labour). 
Co-localization of ERα and PRs was examined by immunofluorescence 
(IF). Luciferase reporter assay was performed to examine the regulation 
of Cx43 transcription by using transient transfection of Cx43 promoter, 
PRA/PRB, ERα and AP-1 transcription factors. In all experiments, cells 
were stimulated with P4, E2, P4+E2 or Vehicle.
Results: In PRA expressing cells either P4 or E2 promote forward 
trafficking of Cx43, GJ formation and cell-cell connectivity, which is 
significantly enhanced by P4+E2. In PRB expressing cells E2 promotes 
Cx43 trafficking and cell-cell connectivity but P4 or P4+E2 blocks them. 
Co-IP, IF and PLA show that both PRA/B interact with ERα. Moreover, 
Co-IP of cytoplasmic and nuclear cell lysates indicates that nuclear 
interaction of ERα/PR is enhanced when PRA is unliganded and PRB is 
P4-liganded. Co-IP experiments using human term myometrium show 
strong interaction between PRA/ERα during labour. Maximal activity of 
Cx43 promoter is observed in the presence of unliganded PRA and E2-
liganded ERα which is abrogated by introducing a mutation at the AP-1 
site in Cx43 promoter.
Conclusion: We concluded that during pregnancy PRB binds to and 
inhibits the action of ERα, whereas during labour PRA binds to ERα 
and they cooperate to 1) activate Cx43 transcription through the AP-1 
consensus sites, 2) promote Cx43 forward trafficking, 3) GJ formation 
and 4) myometrial connectivity to induce labour. FUNDING: CIHR, 
FDN-143262

O-076
Amniotic Fluid Exposomics Identifies Novel Prenatal Exposures 
and Metabolic Signatures in Relation to Preterm Birth. Yunjia Lai,1 
Kun Lu,1 Kim Boggess,2 Rebecca Fry,1 Neeta Vora∗.2 1Gillings School 
of Global Public Health, Chapel Hill, NC, United States; 2UNC-Chapel 
Hill School of Medicine, Chapel Hill, NC, United States.
Introduction: There is growing concern regarding the role of 
environmental exposures and association with preterm birth. Our objective 
was to identify alterations in ubiquitous yet complex prenatal exposures 
in amniotic fluid of fetuses born preterm compared to term.
Methods: We conducted an untargeted exposomic investigation 
empowered by high-resolution accurate-mass spectrometry (HRAM) 
on previously collected 2nd trimester amniotic fluid obtained from non-
anomalous, euploid fetuses at time of genetic amniocentesis. Cases are 
defined as spontaneous preterm birth <37 weeks (n=21); controls defined 
as spontaneous term birth >37 weeks (n=21). Compounds were extracted 
and analyzed by a liquid chromatography/quadrupole time-of-flight mass 
spectrometry platform. To detect differential abundance of compounds 
with relationship to gestational age at delivery we used multivariate 
statistics coupling with a state-of-the-art structural dereplication workflow.
Results: We identified a panel of compounds for which the abundance 
in amniotic fluid was negatively associated with gestational age at 
delivery [Fig. 1. The negative associations between xenobiotics and the 
gestational age (Red=Case; Blue=Control)]. Likewise, novel metabolic 
signatures were observed. [Fig. 2: Exposomics discovered significantly 
altered molecular features in amniotic fluid samples collected at 18-20 
weeks of gestational age (Red=down-regulated; Green=up-regulated)]. 
These include altered levels of cortisol (altered maternal stress level), 
sphinganine (perturbed uterine contraction), hypoxanthine and uric acid 
(indicating hypoxia), and an array of lysophospholipids (such choline-
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containing lipid species are found in previous studies associated with 
preterm birth outcomes) in fluid of fetuses destined to deliver preterm 
compared to term.
Conclusion: This study comprehensively characterizes prenatal 
environmental exposures with identification of altered molecular 
signatures in 2nd trimester amniotic fluid of fetuses that delivered preterm 
compared to term.
*Figure(s) will be available online.

O-077
Novel Non-Invasive High Intensity Focused Ultrasound Treatment 
of Twin-Twin Transfusion Syndrome: Cardio-Metabolic Recovery. 
C. J Shaw†,1 I. Rivens,2 J. Civale,2 K. J Botting,3 Y. Niu,3 G. ter Haar,2 
C. C Lees,1 D. A Giussani∗.3 1Imperial College London, London, United 
Kingdom; 2Institute of Cancer Research, London, United Kingdom; 
3University of Cambridge, Cambridge, United Kingdom.
Introduction: Twin-Twin Transfusion syndrome affects ca. 15% of 
monochorionic pregnancies and is the leading cause of death and disability 
in twins. High intensity focused ultrasound (HIFU) can non-invasively 
occlude blood vessels. Therefore, we hypothesised that HIFU may provide 
a lower risk method of placental vascular occlusion in such pregnancy, 
compared to current invasive techniques. We showed that HIFU can safely 
and effectively occlude placental vasculature in the instrumented fetal 
sheep model when applied through the uterus with short term follow-up 
(Shaw et al. 2016. Sci. Transl. Med. 8:347ra95). To further develop the 
clinical translation of this technique, here we applied HIFU through intact 
maternal abdominal skin and determined long-term fetal and maternal 
recovery to term in sheep.
Methods: Twelve pregnant sheep were anaesthetised at 116±2d 
gestational age (term ~148d) and HIFU (n=6) or sham (n=6) exposure 
of up to 6 placental vessels were performed through intact maternal 
abdominal skin, targeted with colour Doppler. HIFU exposures were 
1.66 MHz, 5s duration, free field (IPSTA) 1.8-3.9 kW.cm-2. Ewes and 
fetuses were then surgically instrumented with vascular catheters and 
femoral Transonic flow probes and recovered from anaesthetic. A bespoke 
wireless data acquisition system (CamDAS), which records continuous 
maternal and fetal cardiovascular data and daily blood sampling were 
used to assess recovery for 20 days. Post mortem examination confirmed 
persistent vascular occlusion of vessels on day 20 and recorded iatrogenic 
harm. Data were analysed by Two-Way RM ANOVA.
Results: Based on a comparison of pre and post treatment colour Doppler 
imaging, 100% (36/36) of placental vessels were occluded following 
HIFU. All fetuses survived. No differences in maternal or fetal blood 
pressure, heart rate, heart rate variability, metabolic status or oxygenation 
was observed between treatment groups (Fig 1). The expected ontogenic 
changes in blood pressure, heart rate and femoral blood flow occurred 
in both groups (Fig 1). There were no maternal injuries and no placental 
vascular haemorrhage.
Conclusion: HIFU provides a candidate therapy for non-invasive 
treatment of Twin-Twin Transfusion Syndrome in humans, which appears 
to be well tolerated long-term by mother and fetus.
Supported by The British Heart Foundation and Action Medical Research
*Figure(s) will be available online.

O-078
Modelling Haemodynamics in the Feto-Placental Vasculature of 
Control and Intrauterine Growth Restricted (IUGR) Rat Fetuses: 
Preliminary Data. Nikhilesh Bappoo,1 Andrew Evans,2 Lachlan J 
Kelsey,2 Louis P Parker,2 Yutthapong Tongpob,1 Carmel S Moran,2 Adrian 
Thomson,2 Megan C Holmes,2 Caitlin S Wyrwoll,1 Barry J Doyle∗.1,2 
1University of Western Australia, Perth, Australia; 2The University of 
Edinburgh, Edinburgh, United Kingdom.
Introduction: The placenta plays a critical role in fetal development, 
regulating nutrient and waste transfer. Vascular structure underpins 
these processes, and anomalies in feto-placental vascular development 
can impair fetal growth and result in IUGR. The aim of this study is to 

begin to dissect the relationship between placental vascular structure and 
function by modelling the haemodynamics in a rat model of control and 
IUGR feto-placental arterial networks.
Methods: Time-mated Wistar rats were administered with vehicle or 0.5 
μg/ml dexamethasone acetate (dex) via drinking water from embryonic 
day (E) 12.5 until E21.5. At E21.5, individual feto-placental vascular 
trees were cleared of blood and arterial vasculature was cast with 
Microfil. 3D images of the casts were reconstructed from micro-CT 
scans (~7µm resolution). Geometries were analysed and one control and 
one dex vasculature were prepared for computational fluid dynamics 
(CFD) simulations. In our CFD model we used high-frequency Doppler 
ultrasound measurements of umbilical arterial velocity as input, split 
outlet flow based on Murray’s law and implemented the Fahræus-
Lindqvist effect.
Results: Fetal and placental weights were decreased due to dex-exposure 
by 14 and 34% respectively (P<0.001). There were striking differences 
in vessel geometry between the control and dex models (Fig A). Distally, 
vessel diameters were generally comparable (<450 µm, Fig B). However, 
velocity and wall shear stress (WSS) were respectively 62% (P<0.001) 
and 65% (P<0.05) higher in the smaller vessels (<60µm) of the control 
compared to the dex model (Fig C&D).
Conclusion: Here we show for the first time, the use of CFD in elucidating 
the relationship between placental vascular structure and haemodynamics 
and the impact on placental and fetal outcomes. Our preliminary findings 
suggest that compared to control, WSS was lower in the dex model. WSS 
is an important stimulus for angiogenesis and thus, in part, may underly 
the less elaborate vasculature that results from dex-exposure. The higher 
velocities in the control model influences pressure differentials at the 
capillary level, thus likely impacting oxygen transfer between maternal 
and fetal blood and contributing to the restricted fetal growth.
*Figure(s) will be available online.

O-079
A Bioengineering Approach to Study Human Trophoblast Invasion. 
Yassen Abbas†, Lucy Gardner, Ashley Moffett, Graham J Burton∗. 
University of Cambridge, Cambridge, United Kingdom.
Introduction: We do not fully understand the mechanisms that govern 
trophoblast invasion and that lead to defective placentation. This is in 
part because of the lack of good models to study extravillous trophoblasts 
(EVT) both in vivo and in vitro. First, the assays most commonly used 
to study cell invasiveness such as the transwell and scratch assay lack 
physiological relevance and have simplified migration dynamics. Second, 
the invasion models do not consider the importance of the mechanical 
microenvironment, which has emerged as a strong regulator of cell 
invasion in recent years. A new bioengineering approach is taken to study 
trophoblast invasion in 3D and in real-time using microfluidics. The 
mechanics of the decidua has been characterised to better understand the 
physiological microenvironment EVT are migrating through.
Methods: Microfluidic devices were fabricated using soft lithography 
and composed of three channels, the central channel containing primary 
EVTs embedded in Matrigel, with two flow through channels for delivery 
of medium. The microfluidic system was validated using a gradient of 
granulocyte-macrophage colony-stimulating factor (GM-CSF), a cytokine 
produced by activated decidual natural killer cells (dNK). The system has 
been extended to study whether EVT migration is directed under oxygen 
gradients, analogous to those measured at the maternal-fetal interface. 
Cells were tracked in 3D and in real-time and stained with HLA-G, a 
marker uniquely expressed by EVT. To characterise the mechanical 
environment of the decidua, atomic force microscopy (AFM) was used 
to determine tissue stiffness on patient matched samples (N=6) of decidua 
basalis and parietalis from first trimester pregnancies.
Results: Dynamic readouts of cell migration were obtained such as 
velocity, directionality and motility. Using microfluidics, GM-CSF was 
shown to be a chemoattractant for primary EVT with a velocity similar 
to that of invasive cancer cells. A simple and economical gas-liquid 
diffusion system was designed to create an oxygen gradient that models 
the oxygen gradient measured at the maternal-fetal interface. This gradient 
has been validated using computational modelling and can be monitored 
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in real-time using sensors integrated into the device. For the first time, the 
mechanical microenvironment of tissues at the maternal-fetal interface has 
been characterised. The stiffness of decidua basalis was found to be 3.4 
times stiffer than decidua parietalis in patient matched samples (P < 0.05).
Conclusion: We have taken a bioengineering approach to model primary 
EVT migration in vitro. Using a microfluidics we are able quantify the 
migratory characteristics of primary trophoblast in real-time and in 3D. 
The difference in tissue stiffness between decidua basalis and parietalis 
demonstrates mechanical adaptations as EVT invade.

O-080
Maternal Decidual Cells Regulate Trophoblast Invasion: Studies 
from a Novel Organ-on-a-Chip Device. Monica A Mainigi, Sneha 
Mani, Cassidy Blundell, Ju Young Park, Rachel Young, Dongeun Huh. 
University of Pennsylvania, Philadelphia, PA, United States.
Introduction: Early in pregnancy, fetal extravillous trophoblasts (EVTs) 
migrate into the maternal decidua and remodel spiral arteries (SA). 
Abnormal EVT invasion has been linked to many adverse pregnancy 
outcomes including miscarriage and preeclampsia. These disorders 
remain poorly understood because of the difficulty in studying early 
placentation in vivo and in modeling fetal-maternal crosstalk in vitro. 
Here we demonstrate a novel bioengineered organ-on-chip platform, 
Implantation-On-A-Chip (IOC), which incorporates fetal and maternal 
cells in a physiologically relevant system and reveals the critical role(s) 
of maternal decidual cells in early placentation.
Methods: The small IOC device uses a compartmentalized design and 
an optically transparent elastomer to incorporate relevant cell types. This 
enables precise control of the cellular microenvironment and advanced 
analytic capabilities. Primary EVTs from first trimester placenta are co-
cultured with uterine endothelial cells (ECs) in perfusable microchannels 
separated by an extra-cellular matrix (ECM) hydrogel composed of a 
mixture of collagen and Matrigel and uterine fibroblasts (1A). Confocal 
microscopy and maximum projection images are used to quantify invasion 
and examine protein expression.
Results: In the IOC, ECs proliferate to form an endothelial tube covering 
each surface of the microchannel, mimicking a spiral artery. When EVTs 
are seeded on the device alone, EVTs remain primarily in their channel 
(1B). In the presence of the ECs, EVTs invade through the ECM and reach 
the EC compartment by 72 hours (1C). Adding uterine fibroblast cells to 
the ECM compartment significantly reduces EVT invasion as compared 
to culture of EVTs with ECs, though more that with EVTs alone (1D & 
E). Once EVTs reach the ECs, EVTs induce endothelial cell apoptosis, as 
detected by a caspase marker and TUNEL staining, mimicking the events 
of spiral artery remodeling.
Conclusion: Our novel IOC device is able to model the 3D 
microarchitecture of the maternal-fetal interface during implantation to 
study EVT invasion and SA remodeling. Our studies demonstrate that 
ECs alone stimulate EVT invasion, and this process can be modulated by 
uterine fibroblasts. We believe that this platform can significantly help us 
understand the cells and factors regulating human implantation and allow 
for mechanistic investigation that could lead to significant advances in our 
understanding and treatment of adverse pregnancy outcomes.
*Figure(s) will be available online.

O-081
Placental TRPV2 Expression is Indispensable for Fetal Growth. 
Katrien De Clercq†, Silvia Pinto∗, Evy Van Den Broek∗, Thomas Voets∗, 
Joris Vriens∗. KU Leuven, Leuven, Belgium.
Introduction: Calcium plays a key role in many different steps of the 
reproduction process, from germ cell maturation to placental development. 
The superfamily of transient receptor potential (TRP) channels is an 
important class of calcium permeable ion channels that is involved in the 
transformation of extracellular stimuli into the influx of calcium, inducing 
and coordinating underlying signaling pathways. Mice lacking TRPV2 
are born with reduced birthweight and increased perinatal lethality. We 
recently observed that these mice suffer from late-onset intrauterine growth 

restriction caused by placental insufficiency. However, the function of 
TRPV2 in placental development and indirectly in fetal growth is largely 
unknown. .
Methods: TRPV2 expression was assessed throughout placental 
development using in situ hybridization (RNAscope). TRPV2F/F mice 
were crossed with either female or male Sox2-cre mice to create a TRPV2 
full body knockout (TRPV2bl6) and conditional TRPV2 knockouts lacking 
TrpV2 in epiblast tissue (TRPV2epi), respectively. Fetal and placental 
weight of TRPV2bl6 and TRPV2epi littermates were recorded throughout 
gestation.
Results: In situ hybridization revealed that TRPV2 transcripts are highly 
abundant in placental lactogen-1 positive mural trophoblast giant cells 
during early placental development. Moreover, TRPV2 was found to be 
expressed in synB-positive syncitiotrophoblast cells of the labyrinth. 
These findings suggest that TRPV2 might play a role in proper placental 
development and functioning, but not in maternal adaptations to gestation. 
Interestingly, when TRPV2 was deleted in the whole body of C57Bl6/J 
mice, no TRPV2 knockouts pups were found at birth. In addition, fetal and 
placental weight of TRPV2 deficient mice were significantly reduced at 
E18.5 compared to control littermates. Moreover, up to 50% of the TRPV2 
knockout fetuses were still born. Remarkably, these findings suggest 
a background specific phenotype since TRPV2 full body knockouts 
generated on a 129S background are alive at birth, albeit in a less-than-
expected ratio. Next, Sox2-cre was used to delete the TRPV2 function 
in the embryo, while leaving its expression intact in trophoblast-derived 
cells of the placenta. Strikingly, the previously observed phenotype was 
completely abolished when TRPV2 expression was restored in epiblast-
derived tissues.
Conclusion: Our observations support the idea of important differences 
in the placenta of different mice strains. In addition, these findings suggest 
that TRPV2 expression in the placenta is indispensable for placental 
development and functioning.

O-082
Investigating the Impact of Herpes Simplex Virus Type 2 Infection on 
Pregnancy Outcomes in Mice. Allison M Felker†, Philip V Nguyen†, 
Charu Kaushic∗. McMaster University, Hamilton, ON, Canada.
Introduction: Herpes simplex virus type 2 (HSV-2) is the most common 
sexually transmitted infection in adult females. Global estimates from 
2010 to 2015 suggest that 24 million births per year (17% of live births) are 
affected by maternal HSV-2 infection during pregnancy. HSV-2 infection 
during pregnancy is linked to poor outcomes including preterm birth, fetal 
growth restriction and neonatal mortality; however, little is known about 
the mechanisms underlying adverse pregnancy outcomes. Our objective 
is to characterize and utilize a novel, clinically relevant mouse model of 
HSV-2 infection during early pregnancy to investigate such mechanisms. 
We hypothesize that HSV-2 will trigger immune-mediated inflammatory 
pathways leading to compromised placental integrity and fetal distress.
Methods: Pregnant C57BL/6 mice were infected intravaginally with 
102-105 pfu HSV-2 at gestation day (gd)4.5. Nonpregnant, diestrus-staged 
C57BL/6 mice were similarly infected to examine the effect of pregnancy 
on HSV-2 susceptibility. Uninfected, pregnant C57BL/6 mice were used 
as controls to assess pregnancy outcomes. In all mice, pathology was 
measured daily and vaginal washes were collected to assess viral shedding. 
At gd7.5 and 12.5 pregnant mice were sacrificed, pregnancy outcomes 
were assessed, and tissues were collected for histology and qPCR.
Results: Following intravaginal HSV-2 inoculation, pregnant mice had 
higher rates of infection (80%) compared to nonpregnant, diestrus-staged 
mice (46%; p<0.05). Pregnant, HSV-2 infected mice also had lower 
survival rates (p<0.01), increased pathology (p<0.05), and elevated viral 
shedding (p<0.05) compared to nonpregnant, diestrus-staged controls. 
Pregnant HSV-2 infected mice exhibited dose dependent increases in 
fetal loss compared to uninfected, pregnant controls (p<0.01) and had 
alterations in placental/fetal weight ratios. Impaired placental development 
and loss of tissue integrity due to inflammation and hemorrhage were 
apparent in histological specimens of HSV-2 infected pregnant mice. 
Using qPCR, HSV-2 DNA was detected in the pregnant uterus of infected 
mice at gd7.5 and localized to fetally-derived placental tissue at gd12.5.
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Conclusion: The results from this novel mouse model show that 
pregnancy increases susceptibility to HSV-2 and demonstrate a dose 
dependent effect of primary HSV-2 infection on pregnancy outcomes 
including increased fetal loss as a result of placental inflammation. Our 
discovery of HSV-2 DNA in the placenta could provide insight into 
transplacental acquisition of HSV-2. This may help identify interventions 
to alleviate adverse pregnancy outcomes in the 24 million women 
worldwide whose births are affected by HSV-2.
Support: Canadian Institutes of Health Research 

O-083
Mitochondrial DNA Copy Number in Trophectoderm is Not a 
Predictive Biomarker for Human Embryo Viability. Richard Scott 
III†,1 Li Sun,2 Jessica Landis,2 Yiping Zhan,2 Diego Marin†,3 Xin Tao,2 
Emre Seli∗.4 1Yale University, New Haven, CT, United States; 2Foundation 
for Embryonic Competence, Basking Ridge, NJ, United States; 3Thomas 
Jefferson University, IVIRMA, Philadelphia, PA, United States; 4Yale 
University, RMA of New Jersey, New Haven, CT, United States.
Introduction: Mitochondrial biogenesis and adequate energy production 
are important for cytoplasmic maturation, fertilization, embryogenesis and 
placentation. Mitochondria also produce reactive oxygen species, which 
can result in damage to the embryo. Recent reports showed conflicting 
results regarding whether mitochondrial DNA (mtDNA) copy number in 
the human blastocyst is a predictive biomarker for reproductive potential. 
To further address this issue, we assessed mtDNA content in 700 euploid 
human embryos after single embryo transfer, and determined if the 
implantation outcome is associated with mtDNA copy number.
Methods: DNA samples from euploid human embryos with known 
clinical outcome following single embryo transfer (SET) were analyzed 
(n=700 embryos, between 2016-2018). Relative mtDNA copy number 
was determined using targeted amplification followed by quantitative 
real-time PCR (qPCR) for 2 mitochondrial loci (16S and MajArc) relative 
to a multicopy nuclear genome locus (AluYb8). A logistic regression 
model was used to determine whether mtDNA content was associated 
with the odds of achieving pregnancy. The maternal age and biopsy day 
were included as covariates.
Results: The range of maternal age was 21.8-45.3, and the sustained 
implantation rate at 9th gestational week was 65.3%. mtDNA copy 
number was not associated with pregnancy outcomes (p=0.74), and 
there was no threshold value above or below which pregnancy did not 
occur. There was also no correlation between mtDNA copy number and 
maternal age (p=0.45). In addition, in women who underwent a second 
single embryo transfer following a failed transfer (n=39), there was 
no association between relative mtDNA levels of sibling embryos and 
pregnancy outcomes (p=0.67).
Conclusion: Our findings suggest that mtDNA copy number analysis 
does not help predict the viability of euploid human embryos. In addition, 
there does not seem to be a change in blastocyst mtDNA copy number 
associated with female age.

O-084
Epigenetic Alterations in Cytochrome P450 Oxidoreductase (Por) in 
Sperm Exposed to Tetrahydrocannabinol (THC). Kelly S Acharya†, 
Rose Schrott, Edward Levin, Susan K Murphy∗. Duke University, 
Durham, NC, United States.
Introduction: Many US states seek to legalize the sale and use of 
marijuana, while research regarding long-term safety for users and their 
offspring is lacking. Existing data for reproductive effects of marijuana 
largely focus on prenatal exposures; ie maternal exposure to marijuana 
while pregnant, affecting the epigenetic reprogramming of the primordial 
germ cells in the fetus. Little data exists on the effects of exposure of the 
adult male parent to marijuana or its active metabolite, THC, during the 
period of spermatogenesis prior to mating and conception. Our study 
sought to investigate the epigenetic effects of THC exposure on sperm 
DNA methylation. Furthermore, we sought to determine whether these 
epigenetic effects were inherited in an intergenerational manner in the 
sperm and somatic tissues of the F1 generation.

Methods: Adult male rats were exposed to 12 days of oral gavage 
containing THC (2 mg/kg/d) versus control. Motile sperm were then 
obtained, DNA was extracted, and sodium bisulfite treatment of DNA was 
performed. Reduced representation bisulfite sequencing (RRBS) was then 
performed, and the methylation levels of the exposed and unexposed sperm 
were compared to determine the most highly differentially methylated 
genes between the two cohorts. The RRBS results were validated using 
bisulfite pyrosequencing of the same tissues. Adult male rats were then 
exposed to THC vs control and mated with THC-naïve females, and DNA 
methylation levels of the target genes were determined in their offspring 
by pyrosequencing of somatic tissue and comparing the DNA methylation 
levels using a two-tailed t test. To determine if a dose-response relationship 
existed, new adult male rats were exposed to control, low-dose (2 mg/
kg/d), or high-dose (4 mg/kg/d) THC for 28 days. The F1 generation 
sperm and somatic tissue underwent pyrosequencing, and results were 
compared using the Analysis of Variance (ANOVA) test.
Results: RRBS results of THC exposed vs control sperm identified 
783 differentially methylated CpG sites linked to a known gene. Of 
these, 5 “top hit” genes were identified with 5 or more differentially 
methylated CpG sites with P < 0.05: Adora2a, Cbx6, Hipk4, Mag, and 
Por. Pyrosequencing of these genes confirmed hypermethylation of 11 
CpG sites in THC-exposed sperm in one gene, Por (32.8% vs 24.1% 
methylation, P<0.05). No significant difference between mean methylation 
in sperm or somatic tissue was found in the THC exposed vs unexposed 
cohorts of the F1 generation.
Conclusion: Exposure of adult male rats to THC induced germline 
hypermethylation of Por, a gene implicated in processing of toxin 
exposures and in disorders of sexual development. However, this 
hypermethylation was not observed in subsequent generations, implying 
either lack of heritability or decreased viability of the individually 
hypermethylated sperm. This work was supported by a grant from the 
John Templeton Foundation.

O-085
Oral Vitamin D Supplementation Impacts Luteinized Granulosa 
Cell Transcriptomics. Sofia Makieva†∗,1 Gianluca Puglisi,1 Francesca 
Bonesi,1 Elisa Giacomini,1 Alessio Paffoni,2 Veronica Sarais,1 Luca 
Pagliardini,1 Enrico Papaleo,1 Edgardo Somigliana.2 1IRCCS San Raffaele 
Scientific Institute, Reproductive Sciences Laboratory, Division of 
Genetics and Cell Biology, Milan, Italy; 2Ospedale Maggiore Policlinico 
Infertility Center, Fondazione Ca’Granda, Milan, Italy.
Introduction: Preconception endogenous vitamin D (VD) is associated 
with higher pregnancy rate after in vitro fertilization (IVF), but a causative 
relationship remains unaddressed. We launched (2017) the first multi-
centre controlled double-blinded randomised clinical trial (EUDRACT 
2015-004233-27) to explore primarily whether VD supplementation 
before ovarian stimulation for IVF will improve pregnancy rate. We 
hypothesised that a mechanism underpinning the action of VD is a 
propitious oocyte-granulosa cell (GC) interaction, which defined the 
secondary outcome addressed herein.
Methods: RNAseq analysis was conducted on luteinised GCs isolated 
from follicular fluid of two groups of infertile women undergoing oocyte 
retrieval with a baseline VD serum level <30ng/mL. The intervention 
group received a single shot of 600,000 IU 25-OH-vitamin D (25OHVD) 
and the control placebo (PL), 10-42 days prior to oocyte retrieval. 
Exclusion criteria were low ovarian reserve (AMH:<0.5 ug/l), frozen 
IVF cycle and testicular sperm extraction. TruSeq Stranded Total RNA 
Library and HiSeq2500 Rapid Run System generated pair-end 50 base-
pair reads, 140M reads on average per sample (n=3 per group). Ingenuity 
Pathway Analysis (IPA) was performed to interpret the data, which were 
validated with qPCR and Western blotting on a different cohort (n=17 
25OHVD, n=27 PL).
Results: RNAseq analysis (FDR<0.05) identified 20 up- and 22 down- 
regulated genes in the 25OHVD group. Cell-type-enrichment analysis 
confirmed that the transcriptome content was GC-specific and IPA 
analysis ranked as top enriched canonical pathways Vitamin D Receptor 
(VDR)-Retinoid X Receptor (RXR) activation and Corticotropin-
Releasing Hormon (CRH) signaling. Other pathways were Liver X 



 
Scientific	Abstracts	 Reproductive	Sciences	Vol.	26,	Supplement	1,	March		2019		 93A

Friday O
rals

Receptor (LXR)-RXR activation, hepatic stellate cell activation and myo-
inositol metabolism. In the 25OHVD group, the genes IL21R (fc=2.08, 
p=0.009), GSTA5 (fc=2.16, p=0.022) and VDR (fc=1.9, p=0.022) were 
up-regulated while PTGS-2 (fc=2.23, p=0.014), KLF4 (fc=2.13, p=0.036), 
TRPC4 (fc=3.54, p=0.046), RXRB (fc=1.11, p=0.042) and VEGF 
(fc=1.73, p=0.0135), were down-regulated. COX-2 and VDR proteins 
were respectively less (fc=2.84, p=0.019) and more (fc=1.77, p=0.021) 
abundant in the 25OHVD group.
Conclusion: VD intake elicits a relevant transcriptomic response in 
GCs of women undergoing IVF. Gene expression and pathway analyses 
suggest that VDR signaling in GCs plausibly contributes to negation of 
ovarian hyperstimulation syndrome and instead facilitates an oocyte-GC 
interaction favoring controlled stimulation.

O-086
Euploid Pregnancy Loss Not Predicted by Embryo Morphokinetics. 
Dana McQueen†, Dana Kimelman, Rafael Confino, Jared Robins, Lia 
Bernardi, John Zhang, Mary Ellen Pavone∗. Northwestern University, 
Chicago, IL, United States.
Introduction: In vitro fertilization with preimplantation genetic testing 
for aneuploidy (PGT-A) aims to identify viable embryos for transfer and 
improve live birth rates. However, an explanation for euploid pregnancy 
losses is largely unknown. The objective of this study was to compare 
the morphokinetics of euploid embryos that resulted in a pregnancy loss 
to embryos that resulted in a live birth. We hypothesized that embryos 
resulting in a pregnancy loss would demonstrate signs of delayed 
development.
Methods: IRB approval was obtained. All frozen single embryo transfers 
of PGT-A tested euploid embryos between 9/2015 to 11/2017 were 
reviewed. PGT-A testing was performed by embryo biopsy on day 5 or 
6. Pregnancy outcomes included no pregnancy, biochemical pregnancy 
loss, clinical miscarriage and live birth. A biochemical pregnancy loss 
was defined as low positive beta hCG that declined spontaneously. A 
clinical miscarriage was defined as an intrauterine gestational sac seen 
on ultrasound. Baseline characteristics were compared between groups. 
Embryo morphokinetic measurements were assessed with time-lapse 
imaging and included time to syngamy (TPNf), time to 2 cells, time to 3 
cells, time to 4 cells, time to 5 cells, time to 6 cells, time to 8 cells, time to 
morula and time to blastocyst. Continuous variables were compared with a 
student’s t-test and dichotomous variables were compared with chi-square.
Results: 104 euploid single embryo transfers were included. Of these, the 
pregnancy rate was 90% (94/104) and the live birth rate per transfer was 
70% (73/104). There were 10 transfers that did not result in pregnancy, 
11 biochemical pregnancy losses, 10 clinical miscarriages and 73 live 
births. There was no significant difference in age, BMI, AMH or number 
of oocytes retrieved between women with no pregnancy, biochemical 
pregnancy losses and clinical miscarriages compared to women with live 
births. Embryos resulting in no pregnancy had a significantly shorter TPNf 
compared to embryos resulting in live birth, 21.5 hr vs 23.9 hr, p=0.04. 
There were no differences in the morphokinetics of embryos resulting in 
euploid miscarriage compared to those resulting in live birth.
Conclusion: Embryos that resulted in a euploid miscarriage did not 
display evidence of abnormal morphokinetics on time lapse imaging 
during the first 5 days. Euploid pregnancy loss is likely multifactorial, 
including both embryo and endometrial factors. Further research is needed 
to identify factors that can predict and prevent euploid loss.
*Figure(s) will be available online.

O-087
Use of Fresh vs Frozen Embryos in Donor Cycles Results in Improved 
Birth Outcomes in the United States: A 2013-2015 National Study. 
Cassandra Roeca†,1 Rachel Johnson,1 Nichole Carlson,1 Tracy Truong,2 
Alex J Polotsky∗.1 1University of Colorado, Aurora, CO, United States; 
2Duke University, Durham, NC, United States.
Introduction: Fresh ET (embryo transfer) has been the standard 
approach to in vitro fertilization (IVF), but since the advent of improved 
cryopreservation with vitrification, IVF with intention to perform frozen 
ET has become common. Frozen ET for IVF is associated with higher 

pregnancy rates, decreased prematurity but also with increased large 
for gestational age infants compared to fresh ET. Potential causes for 
these associations include the superovulated uterine environment and/
or effects of embryo cryopreservation. The endometrial environment 
is more physiological (not superovulated) in donor oocyte cycles, yet 
there is a paucity of data on outcomes of fresh vs frozen ET for these 
recipients. We studied donor oocyte recipients to control for egg age and 
endometrial environment as possible confounders, and examined the 
effects of fresh vs frozen ET.
Methods: We utilized the Society for Assisted Reproductive Technologies-
Clinical Outcomes Reporting System to identify donor oocyte cycles from 
2013-2015. Use of frozen oocytes, gestational carrier and simultaneous 
fresh and frozen ET cycles were excluded. The primary composite 
outcome measure was a “good obstetric outcome (GBO),” defined as 
singleton live birth at >37 weeks with birth weight ≥ 2,500g and ≤ 4,000g. 
Gestational age-adjusted weight was calculated for all live births (z 
score). Multivariable GEE models with a log link function were fitted and 
adjusted for donor and recipient age, BMI, smoking, parity, prior preterm 
birth, assisted hatching, single ET, and preimplantation genetic testing.
Results: Of the 12,888 cycles with complete covariates of interest, 8,819 
were fresh and 4,069 were frozen ET. Demographics were similar between 
groups. Clinical pregnancy, live birth, and singleton birth rates were 
significantly higher for fresh vs frozen ET (Table). After adjustment, fresh 
ETs were almost 30% more likely than frozen ET to result in a GBO (risk 
ratio 1.26, 95% CI: 1.15-1.35, p < 0.001) vs frozen ET. There were no 
differences in spontaneous abortion rates or mean Z-score between groups.
Conclusion: Among donor oocyte recipients, fresh ET is associated 
with better outcomes compared with frozen ET, without a difference in 
gestational age-adjusted birth weight. Our data suggest that when young 
donor eggs and a physiologic endometrial environment are utilized for 
IVF, embryo cryopreservation has an adverse impact on birth outcomes 
and should be not be used electively.

Cycle outcomes

Fresh ET 
N=8,819

Frozen ET 
N=4,069

Adjusted RR 
(95% CI) P Value

Good obstetric outcome 26.1% 21.0% 1.26  
(1.15, 1.35) <0.001

Clinical pregnancy 65.6% 49.6% 1.19  
(1.14, 1.23) <0.001

Spontaneous abortion 9.7% 9.8% 1.01  
(0.89, 1.14) 0.925

Live birth 55.3% 39.5% 1.20  
(1.14, 1.25) <0.001

Singleton birth 39.4% 33.2% 1.20  
(1.14, 1.27) <0.001

Term birth 33.2% 26.0% 1.24  
(1.17, 1.32) <0.001

Mean Z-score of 
birthweight

-0.1 (SD 
1.1)

0.1 (SD 
1.1)

-0.03  
(-0.14, 0.08) 0.577

O-088
Results from a Large Retrospective Matched Cohort Study on the 
Impact of Endometriosis on Embryologic Parameters of an IVF 
Program. Ana M Sanchez, Luca Pagliardini∗, Greta C Cermisoni†, Laura 
Privitera, Alessandra Alteri, Laura Corti, Elisa Rabellotti, Paola Vigano. 
IRCCS San Raffaele Scientific Institute, Milan, Italy.
Introduction: IVF can be an effective tool to manage the endometriosis-
associated infertility, which accounts for 10% of the strategy indications. 
Nevertheless, a negative effect of endometriosis on IVF outcomes has been 
suggested although the mechanisms postulated to explain this impact are 
still poorly understood. To gain insight into these aspects, the aim of this 
study was to evaluate whether endometriosis might affect the quality/
development of cleavage stage embryos in IVF cycles.
Methods: Retrospective study, non-interventional, including patients who 
underwent IVF cycles at San Raffaele Hospital from 2013 to 2017. A total 
of 429 cycles in endometriosis patients were studied compared with 851 
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cycles performed in women with other indications. Patients were matched 
by age, number of oocytes retrieved and study period. A total of cleavage 
stage (day 3) 3818 embryos have been evaluated.
Results: Overall in cycles from endometriosis women we did not find 
any difference regarding the number of cleavage stage embryos obtained 
(3.5+/-2.6 non-endometriosis vs 3.7+/-2.6 endometriosis patients, adjusted 
p=0.77) and the mean number of cells of the embryos (7.0+/-1.4 non-
endometriosis vs 6.9+/-1.5 endometriosis patients, adjusted p=0.42). In 
addition, the percentage of good/fair quality embryos was as well similar 
in the two groups (56%(25-100%) non endometriosis vs 50%(17-88%) 
endometriosis patients, adjusted p=0.36). Excluding cycles in which 
embryos were transferred or frozen in day 3, no difference was found 
in the blastulation rate [50%(25-67%) non endometriosis vs 50%(25-
67%) endometriosis patients, adjusted p=0.22]. Finally, we calculated 
the percentage of good/fair blastocysts obtained and we did not find 
any difference between the groups [50%(33-80%) non-endometriosis vs 
50%(25-75%) endometriosis patients, adjusted p=0.88]. Despite similar 
fertilization rates and number/quality of embryos obtained in the two 
groups, we found a reduction in ongoing pregnancy rate in endometriosis 
patients after adjusting for the number of transferred embryos and the 
day of transfer (24.2% in non-endometriosis vs 17.8% in endometriosis 
group, corrected OR=95% CI 0.40-0.94 and p=0.02).
Conclusion: Endometriosis did not have an impact on embryo 
development/quality and blastulation rate, but significantly negatively 
affected the chance of an ongoing pregnancy.

O-089
Exosomes Isolated from Women with Gestational Diabetes Cause 
Insulin Resistance and Fail to Stimulate Islet Insulin Secretion in 
Non-Pregnant Mice. Laura B James-Allan†,1 Fredrick J Roasario∗,1 
Kelsey Barner,1 David McIntyre∗,2 Martha Lappas,3 Theresa L Powell∗,1 
Carlos Salomon∗,2 Thomas Jansson∗.1 1University of Colorado, Aurora, 
CO, United States; 2The University of Queensland, Brisbane, Australia; 
3University of Melbourne, Melbourne, Australia.
Introduction: The mechanisms underpinning the adaptation of maternal 
glucose metabolism in normal pregnancy and the failure of these 
changes to occur normally in gestational diabetes (GDM) remain poorly 
understood. We recently reported that exosomes isolated from women 
with GDM carry a specific miRNA signature that is predicted to regulate 
glucose metabolism. We hypothesized that exosomes isolated from healthy 
pregnant women promote pancreatic beta cell insulin secretion and insulin 
resistance and that exosomes from women diagnosed with GDM fail to 
stimulate insulin secretion and exacerbate insulin resistance.
Methods: Blood samples were collected from non-pregnant, healthy 
and GDM pregnant women at 24-28 weeks gestation. Exosomes were 
isolated from plasma by differential and buoyant density centrifugation 
and infused into non-pregnant mice via a jugular vein catheter and mini-
osmotic pump. Following 4 days of exosome infusion, animals were fasted 
and a glucose tolerance test performed. Mice were euthanized, plasma 
and tissues collected. Pancreatic islet cells were isolated, cultured and 
glucose-stimulated insulin secretion (GSIS) determined. Gastrocnemius 
muscle was incubated with insulin and phosphorylation of components 
of the insulin signaling pathway determined by immunoblot. Significance 
was assessed by one-way ANOVA with Bonferroni posthoc test.
Results: The area under the blood glucose response curve was increased 
(n=16, p<0.01) in mice infused with exosomes from GDM women as 
compared to exosomes from non-pregnant women. Fasting insulin was 
elevated in mice infused with normal pregnancy exosomes as compared 
to exosomes from non-pregnant women (n=11, p<0.01) and GDM 
pregnancies (n=11, p<0.05). Islet GSIS was significantly increased in 
mice infused with healthy pregnancy exosomes compared to non-pregnant 
(n=6, p<0.0001), whereas GSIS in islets from mice infused with GDM 
exosomes did not differ from islets of mice infused with exosomes from 
non-pregnant women. Muscle insulin responsiveness was attenuated by 
exosomes from normal pregnant women whereas exosomes from GDM 
women markedly inhibited both basal and insulin-stimulated muscle IRS1 
and Akt phosphorylation.

Conclusion: Exosomes from normal pregnant women elicited changes in 
glucose metabolism, including glucose intolerance, enhanced islet insulin 
secretion and insulin resistance, in non-pregnant mice characteristic of 
normal pregnancy. Exosomes from GDM women failed to stimulate islet 
insulin secretion and lead to pronounced insulin resistance. Therefore, 
exosomes may play a novel role mediating the maternal metabolic 
adaptation in normal and GDM pregnancies.

O-090
The Relationship between Maternal Glucose Variability during 
Pregnancy and Neonatal Birthweight Percentile in Pre-Gestational 
Diabetic Women. Nimrod Dori-Dayan†, Tali Cukierman-Yaffe, Roni 
Zemet, Shali Mazaki-Tovi∗, Rakefet Yoeli-Ullman. Sheba Medical Center, 
Ramat Gan, Israel.
Introduction: Pre-gestational diabetes mellitus (PGDM) is a major risk 
factor for fetal overgrowth. Interestingly, even in relatively well controlled 
PGDM women, as determined by average glucose indices such HbA1c, 
there is an increased rate of LGA (large for gestational age). Glucose 
variability (GV) has emerged as an important independent risk factor for 
several diabetes complications. The aim of this study was to determine 
the relationship between maternal GV and neonatal birth percentile.
Methods: This was a historical prospective study. The study included 
all consecutive pregnant women with pre-gestational T1DM and T2DM 
monitored in a single tertiary care center. Clinical and demographic 
variables as well as data regarding glucose control were prospectively 
recorded. Mean, standard deviation (SD) and coefficient of variance (CV) 
of glucose values were calculated for the whole pregnancy of each woman 
in each pregnancy. Pearson correlations between glucose control indices 
and birth percentile were analyzed.
Results: Between April 2011 to December 2017, 124 neonates were born 
to 94 consecutive PGDM women, 121 of these (98%) were included in this 
analysis and 3 were loss to follow-up. In 80% (97 of 121) of pregnancies 
and 83% (104 of 126) of neonates continuous glucose monitoring 
(CGM) sensor was used. Mean birthweight and birthweight percentile 
were 3212.4±532.7 gr and 66.9%, respectively. There was a statistically 
significant positive correlation between birthweight percentile and SD 
(r=0.28, pV=0.0017) and CV (r=0.21, pV=0.019) of glucose values 
throughout pregnancy. No correlation between birthweight percentile and 
mean glucose values was obtained. The association between the SD of 
glucose values and birthweight percentile remained statistically significant 
after adjustment for maternal age, pre-pregnancy BMI, duration of diabetes 
and preeclampsia. Similar findings were noted when the analysis included 
only patients with CGM.
Conclusion: There is an association between maternal glucose variability 
(SD and CV) during pregnancy and neonatal birth percentile. Intervention 
studies are warranted in order to elucidate if reduction of GV may prevent 
LGA and macrosomia in pregnant women with PGDM.
*Figure(s) will be available online.

O-091
Recurrence Risk of Hyperemesis Gravidarum in Successive 
Pregnancies. Michael J. Fassett,1 Deborah A Wing,2 Sally F Shaw,3 
Theresa M Im,3 Darios Getahun∗.3,4 1Kaiser Permanente West Los Angeles 
Medical Center, Los Angeles, CA, United States; 2University of California, 
Irvine, CA, United States; 3Kaiser Permanente Southern California, 
Pasadena, CA, United States; 4Rutgers-Robert Wood Johnson Medical 
School, New Brunswick, NJ, United States.
Introduction: To assess the risk of recurrence of hyperemesis gravidarum 
(HG) in successive pregnancies and to examine whether the risk is 
modified by race/ethnicity.
Methods: We conducted a retrospective cohort study of 1st two 
consecutive singleton pregnancies using the Kaiser Permanente Southern 
California longitudinally-linked electronic medical records. ICD-9/10 
codes identified HG. Adjusted relative risks (RR) and their 95% confidence 
intervals (CI) quantified the risks.
Results: Compared with no prior history of HG, recurrence risk of HG in 
the 2nd and 3rd pregnancies were 8.16- (95% CI 7.41-8.99) and 29.2-fold 
(95% CI 20.0-42.7), respectively.
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First preg-
nancy

Second 
preg-
nancy

Total 
births 
(N)

Risk of 
HG in 
the sub-
sequent 
preg-
nancy

HGn (%)

Un-
adjusted 
RR 
(95% 
CI)

†Adjusted 
RR (95% 
CI)

First preg-
nancy 
(n=74,396)

No HG - 71,572 2,589 
(3.62)

1.0 
(reference)

1.0 
(reference)

HG - 2,824 699 
(24.75)

8.76 (7.98, 
9.63)

8.16 (7.41, 
8.99)

First two 
preg-
nancies 
(n=13245)

No HG No HG 12,258 420 
(3.43)

1.0 
(reference)

1.0 
(reference)

HG No HG 371 51 
(13.75)

4.49 (3.13, 
5.95)

4.32 (3.13, 
5.95)

No HG HG 490 100 
(20.41)

7.23 (5.68, 
9.19)

6.51 (5.07, 
8.35)

HG HG 126 63 
(50.00)

28.2 (19.6, 
40.5)

29.2 (20.0, 
42.7)

A stratified analysis by race/ethnicity revealed that a history of HG is 
significantly associated with increased risk of recurrence in subsequent 
pregnancies across all racial/ethnic groups, but was significantly higher 
among Asian/Pacific Islanders.
Conclusion: These results suggest that prior HG predicts an increased risk 
for a subsequent HG, incidence is higher among Asian/Pacific Islanders 
and closely monitoring these at-risk women may be of benefit.

O-092
Maternal Zika Virus (ZIKV) Infection Following Vaginal Inoculation 
with ZIKV Infected Semen in the Pregnant Olive Baboon. Hugh 
C Nadeau†, Marta Maxted, Sunam Gurung, Darlene Reuter, Krista 
Singleton, Ashley Martin, Jamie Dubaut, Alisha Preno, Kim Hyatt, James 
Papin, Dean Myers∗. University of Oklahoma HSC, Oklahoma City, OK, 
United States.
Introduction: ZIKV infection is associated with pregnancy loss, fetal 
microcephaly and other malformations. While Aedes sp. of mosquito are 
the primary vector for ZIKV, sexual transmission of ZIKV is a significant 
route of infection. ZIKV has been documented in human, mouse and non-
human primate (NHP) semen. A report (PMID:29880824) that human 
semen potently inhibited ZIKV infection in vitro questions the route of 
sexual transmission of ZIKV. It is critical to establish NHP models of 
vertical transfer of ZIKV that recapitulate human ZIKV pathogenesis. 
We hypothesized that vaginal (V) deposition of ZIKV infected baboon 
semen would lead to maternal infection and vertical transfer in the olive 
baboon (Papio anubis).
Methods: Timed pregnant baboons (n=3) were inoculated via V deposition 
of baboon semen (1ml/inoculation) containing ZIKV (106 ffu; French 
Polynesian isolate:H/PF/2013) at mid-gestation (86-95 days gestation 
[dG]; term 183dG) on day (d) 0 (all dams), d7 (Dams 1, 2) and d14 
(Dam 3). Maternal blood and saliva were collected on d0, 4, 7, 11, 14, 
21, 28 post-initial infection (dpi). Cervico-vaginal washes (cvw) were 
obtained on 4, 11, 14, 21, 28 dpi. Animals were euthanized at 28 (Dam 
1, 2) or 39 dpi (Dam 3) and maternal/fetal tissues collected. vRNA was 
quantified by qPCR.
Results: One dam developed rash and conjunctivitis following V ZIKV 
inoculation; viremia was achieved in all dams (Table 1). ZIKV RNA was 
detected in cvw (3/3 dams; Dam 1 persisting to 28 dpi). ZIKV RNA was 
detected in lymph nodes, but not ovary, uterus, cervix or vagina. Placenta, 
amniotic fluid and all fetal tissues were ZIKV RNA negative.

Conclusion: ZIKV infected semen is a means of ZIKV transmission 
during pregnancy in primates. While we previously found that 
subcutaneous ZIKV inoculation of mid-gestation baboons (104 ffu; 65th 
Ann M Soc Rep Invest, S-094) resulted in 75% vertical transfer to the 
placenta/fetus, V inoculation with ZIKV infected semen did not produce 
vertical transfer to placenta/fetus (despite the higher dose) within the 
time frame studied. The presence of ZIKV in cvw but not reproductive 
tissues could reflect induction of an anti-viral mucosal immune response. 
However, the persistence of ZIKV in lymph nodes could increase risk 
of re-emergence/vertical transfer later in gestation (NIH OD010988).
*Figure(s) will be available online.

O-093
Spiral Artery Remodeling in Relation to Preterm Birth and Adverse 
Neonatal Outcome in Preeclampsia and Fetal Growth Restriction. 
Laura Brouwers†,1 Katja CE Drechsel†,1 Steffie de Gier†,1 Tatjana E 
Vogelvang,2 Peter GJ Nikkels∗,1 Arie Franx∗,1 Bas B van Rijn∗,1 Floris 
Groenendaal∗.1 1UMC Utrecht, Utrecht, Netherlands; 2Diakonessenhuis, 
Utrecht, Netherlands.
Introduction: We aim to investigate the relationship between placental 
bed spiral artery remodeling in preeclampsia and fetal growth restriction 
(FGR) with adverse neonatal outcome.
Methods: Prospective cohort of women delivering preterm by Caesarean 
section due to preeclampsia and/or FGR, undergoing placental bed biopsy 
sampling (n=100, gestational age [GA] 215 ±18 days, birthweight [BW] 
1172 ±400 grams). The degree of spiral artery remodeling was scored 
as impaired (none to minimal) or normal (moderate to complete), and 
compared with neonatal outcome parameters by Mann-Whitney U, χ2 
or Fisher’s exact tests were appropriate. Linear regression was used to 
adjust for GA.
Results: Impaired spiral artery remodeling was associated with 
significantly lower mean GA at birth (212 ±17 vs 223 ±19 days, p=0.004), 
lower BW (1078 ±352 vs 1393 ±424 grams, p<0.001) and lower BW 
percentile compared to normal remodeling. Neonates born following 
impaired remodeling more often needed neonatal interventions than 
neonates in the normal remodeling group. Higher adverse neonatal 
outcome scores (median 2 (IQR 1-4) vs 1 (IQR 0-3), p=0.003) and higher 
CRIB II scores (median 7, IQR 5-9 vs 4, IQR 3-7, p=0.008) were found 
when remodeling was impaired. When adjusted for GA, BW and BW 
percentile differences remained statistically significant.
Conclusion: Neonates born after preeclampsia and/or FGR with impaired 
spiral artery remodeling in placental bed biopsy samples show increased 
neonatal morbidity, partially explained by a lower gestational age and 
birthweight at delivery. These findings suggest that the quality and 
extent of maternal spiral artery remodeling in the first half of pregnancy 
is associated with the outcome of the neonate.

O-094
The Influence of Race on Neonatal Complications after Late 
Preterm Birth. Cynthia Gyamfi-Bannerman, Amy L Turitz, Alexander 
M. Friedman. Columbia University MC, New York, NY, United States.
Introduction: Black women consistently have higher rates of preterm 
delivery (PTD) compared with women in other race/ethnicity groups, 
with preterm delivery leading to increased neonatal morbidity. However, 
in a cohort of women delivered at the same preterm gestational age, it 
is unclear whether race influences neonatal outcomes. Therefore, we 
sought to determine whether neonatal morbidity varies by race with either 
spontaneous or indicated preterm birth.
Methods: Secondary analysis of a randomized trial of late preterm 
antenatal corticosteroids. Women were included if they delivered between 
34+0 to 36+6 weeks gestation. Pregnancies with congenital malformations 
or loss to follow-up were excluded. Spontaneous PTD was defined as 
preterm labor with intact membranes or preterm premature rupture of 
membranes. All other births were classified as indicated. The primary 
exposure was race, categorized as Black, White, Asian, and Other/Mixed. 
The primary outcome was a composite of neonatal morbidity that included 
RDS, TTN, IVH, NEC, NICU admission, hypotension, sepsis, BPD and 
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length of stay >5 days. After bivariable comparisons of demographics, we 
fit logistic regression models to assess clinical relevant and statistically 
significant confounders related to our neonatal morbidity composite.
Results: Of 1078 subjects with spontaneous preterm birth, 274 (25.4%) 
were Black, 600 (55.7%) were White, 56 (5.2%) were Asian, and 148 
(13.7%) were Other/Mixed race. In the bivariable models there were no 
differences between races in the adverse outcome composite (Table) or in 
the individual components of the maternal composite. Of 1253 subjects 
with indicated PTD, 353 (28.2%) were Black, 733 (58.5%) were White, 
27 (2.2%) were Asian, and 140 (11.2%) were Other/Mixed race. There 
were also no differences in adverse outcome composite in the indicated 
group. After adjusting for statistically significant or clinically relevant 
confounders, there remained no differences by race in neonatal outcomes.
Conclusion: In a cohort of women with late preterm delivery, there are 
no differences in neonatal adverse outcomes by race. These findings 
suggest that the etiology of the preterm birth, rather than the birth itself, 
results in the disparity.
*Figure(s) will be available online.

O-095
Sexually-Dimorphic Effects of Maternal Obesity on Microglial 
Antigen Density in the Embryonic Hippocampus: Implications for 
Offspring Hippocampal Learning. Andrea G Edlow, Ruthy M Glass, 
Staci D Bilbo. Massachusetts General Hospital, Boston, MA, United 
States.
Introduction: Maternal obesity is associated with cognitive deficits in 
offspring, but underlying mechanisms remain unclear. Our global gene 
expression studies of human fetal biofluids in obese pregnancy suggested 
abnormal hippocampal development and increased inflammation in fetuses 
exposed to maternal obesity in utero. Evaluation of hippocampal learning 
in offspring from our mouse model of maternal obesity demonstrated sex-
specific patterns of offspring learning deficits, with male (M) offspring 
more affected across the lifespan. We sought to bridge the gap between 
these findings by examining the effect of maternal obesity and pregnancy 
diet on microglial (resident brain immune cell) antigen density in the 
developing hippocampus.
Methods: Female (F) C57BL/6 mice were fed a 60% high-fat diet (HFD) 
or a 10% fat control diet (CD) for 12 weeks prior to mating. During 
pregnancy, obese dams continued on the HFD (HFD/HFD), or transitioned 
to CD (HFD/CD). Lean dams remained on CD (CD/CD). On embryonic 
day 17.5, fetal brains were cryopreserved for histopathological analyses. 
Antibody staining for ionized calcium-binding adaptor molecule (Iba)-1 
protein (microglial specific antigen) was performed on slide-mounted 
sections through the embryonic hippocampus. Iba-1 + cells in the 
hippocampus were quantified using ImageJ. Integrated Iba-1 density was 
calculated for 6-9 embryonic brains/sex/diet group. Data were analyzed 
using 2-way ANOVA.
Results: Maternal obesity and HFD had sexually dimorphic effects on 
offspring hippocampal microglial antigen density (Figure 1) 
*Figure(s) will be available online.
In the setting of maternal obesity and high-fat diet exposure, Ms had 
significantly increased microglial antigen density in the embryonic 
hippocampus compared to controls (p=0.02), while Fs had reduced 
microglial antigen density compared to controls, and to Ms with the same 
exposure (p=0.02). 2-way ANOVA demonstrated a significant interaction 
between fetal sex and maternal diet (F2,302= 6.52 p= 0.002) and a significant 
main effect of fetal sex (F1,302= 9.59, p=0.002) on hippocampal microglial 
antigen density.
Conclusion: Maternal obesity and HFD were associated with increased 
microglial antigen density in the M fetal hippocampus. Taken together 
with our prior finding of hippocampal learning deficits persisting into 
adulthood in M obesity-exposed offspring only, this finding suggests that 
microglial number and/or activation in the developing hippocampus may 
be a mediator of cognitive deficits in offspring.

O-096
The Association between Caesarean-Section and Childhood Cognitive 
Ability in the UK Millennium Cohort Study. Michael T Hanrahan†,1 
Louise Gibson∗,1,2 Fergus McCarthy∗,1,2 Ali Khashan∗.1,2 1University 
College Cork, Cork, Ireland; 2The Irish Centre for Fetal and Neonatal 
Translational Research (INFANT), Cork, Ireland.
Introduction: Rates of caesarean section are increasing rapidly and 
currently accounts for 27.8% of all births in the UK. This is much greater 
than the World Health Organisation recommended ceiling of 15%. This 
is concerning as it is not clear what long-term consequences, if any, may 
exist compared to normal vaginal delivery and given the high rate of 
C-section even small increases in risk may have a large effect across the 
overall population.Objective:To investigate the relationship between 
obstetric mode of delivery and cognitive outcomes (verbal and visual-
spatial ability) in childhood.
Methods: Our study population included children from the Millennium 
Cohort Study, a nationally representative UK cohort. Only those who 
completed all the verbal and visual-spatial cognitive assessments at ages 
3, 5, 7 and 11 years were included in our analysis. Cognitive delay was 
defined as scoring less than one standard deviation below the mean score 
for the assessment in question. Logistic regression was used for data 
analysis adjusting for potential confounders including gender, ethnicity, 
gestational age, birth order, maternal age, maternal BMI, parental highest 
educational attainment, maternal smoking during pregnancy, maternal 
alcohol use during pregnancy, pre-eclampsia, and index of multiple 
deprivation.
Results: Of the 8,845 children included in our study, 6,020 (68%) were 
born by normal vaginal delivery, 889 (10%) were born by assisted vaginal 
delivery, 846 (10%) were born by planned C-section, and 1,090 (12%) 
were born by emergency C-section. There was a small but statistically 
significant association between planned C-section and visual-spatial 
cognitive delay in the Pattern Construction Assessment at ages 5 years 
(OR 1.32, 95% CI 1.00 to 1.74) and 7 years (OR 1.40, 95% CI 1.10 to 
1.79). Mode of delivery was not associated with verbal ability or with 
patterns of delay at any age point.
Conclusion: We have found a small association between planned 
C-section and visual-spatial cognitive delay. This result should be 
interpreted with caution and further research should be conducted to 
further explore the relationship.

O-097
Maternal Obesity (MO) in an Ovine Model Results in Disruption 
of Offspring (F1) Mitochondrial Respirasomes. Inês Cardoso†,1 
Teresa Cunha-Oliveira†,1 Susana P Pereira†,1,2 Christopher Pankey†,3 
Qiurong Wang†,3 McKenna M Considine†,3 Stephen Ford∗,3 Peter W 
Nathanielsz∗,3 Paulo J Oliveira∗.1 1CNC - Center for Neuroscience and 
Cell Biology, University of Coimbra, Coimbra, Portugal; 2Research 
Centre in Physical Activity Health and Leisure, Faculty of Sports, 
University of Porto, Porto, Portugal; 3Department of Animal Science, 
University of Wyoming, Laramie, WY, United States.
Introduction: There is currently an epidemic of MO in pregnancy, a cause 
for great health concern as MO predisposes to a wide variety of F1 diseases 
in multiple tissues. Mitochondrial bioenergetics play a crucial role in the 
function of all cell types, with respirasomes being critical in the process 
of energy production by oxidative phosphorylation. We hypothesized that 
MO alters fetal liver mitochondrial respirasome activity, contributing to 
decreased mitochondrial respiratory chain capacity in MO fetuses.
Methods: Ewes ate either control diet (100% of National Research Council 
(NRC) requirements (Control, C, n=8) or 150% NRC requirements leading 
to MO (n=10) from 60 days prior to conception and through pregnancy. 
Both liver lobes (left, L, right, R) from C and MO fetuses (CF, MOF) 
were removed at 0.9 gestation and both mitochondrial respirasome and 
isolated complex activities evaluated.
Results: Complex IV (p<0.05) and pyruvate dehydrogenase (PDH) 
(p<0.001) were lower in CF-R vs CF-L. The I+III2+IV4 respirasome was 
decreased in both MOF lobes (p<0.05). In isolated mitochondria, MO 
decreased mitochondrial respiratory chain complexes I (p<0.05), II/III 
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(p<0.0001) and IV (p<0.05) activity, more evident in the MOF-LF, except 
for Complex I, in which differences were found for the MOF-R (p<0.05). 
PDH, but not citrate synthase, activity decreased in MOF-R (p=0.05).
Conclusion: The observed differences in fetal liver respirasome activity, 
especially in MOF-L, suggest hepatic fetal mitochondrial remodeling 
induced by MO that may significantly impact F1 liver mitochondrial 
capacity in a lobe-dependent manner, potentially predisposing to 
metabolic diseases in adulthood. To our knowledge, this is the first 
report of mitochondrial respirasome activity alterations resulting from 
any programming challenge in any species and is of especial importance 
in view of the ever-increasing number of children exposed to an MO 
environment.
Funded by FEDER/COMPETE/FCT (PTDC/DTP-DES/1082/2014, 
POCI-01-0145-FEDER-007440, POCI-01-0145-FEDER-016657, 
POCI-01-0145-FEDER-029297, SFRH/BPD/116061/2016), and NIH 
(R01HD070096-01A1).

O-098
Growth Trajectories of the Human Brain in Complicated Pregnancies 
and the Association with Neurodevelopmental Outcome at 2 Years 
of Age. Mila S. Welling, Sofie C Husen†, Hilmar H. Bijma, Attie T.J.I. 
Go, Irene A.L. Groenenberg, Sten P. Willemsen, Régine P.M. Steegers-
Theunissen. Erasmus MC, Rotterdam, Netherlands.
Introduction: In accordance with the ‘fetal origins hypothesis’ we 
hypothesize that fetal brain growth in complicated pregnancies is 
associated with derangements in neurodevelopment of the child later 
in life. Therefore, the aim of this study was to evaluate the associations 
between human fetal brain growth trajectories and neurodevelopment 
in infants with congenital heart disease (CHD), fetal growth restriction 
(FGR) or preterm birth (PTB) and uncomplicated controls.
Methods: We selected the cases and controls from the Dream study 
(n=202) embedded in the Rotterdam periconception cohort conducted 
at the Erasmus MC. Serial two-dimensional and three-dimensional 
ultrasound (2D/3D-US) scans were performed at 22, 26 and 32 weeks 
gestational age (GA). Fetal brain growth trajectories and gyration were 
evaluated by serial measurements of the head circumference, cerebellum 
(total cerebellar diameter), corpus callosum, Sylvian fissure, insula and 
parieto-occipital fissure. Different domains of neurodevelopment were 
evaluated using the Ages and Stages questionnaire (ASQ) and the Child 
Behaviour Checklist (CBCL) at two years of age. Linear mixed models 
and linear regression models were used to investigate associations between 
the growth trajectories of the prenatal head and brain structures and 
neurodevelopmental outcomes at 2 years of age adjusted for potential 
confounders.
Results: Neurodevelopmental outcomes were obtained of 138 infants 
(response rate 68.3%); 12 CHD, 10 FGR, 10 PTB and 106 controls. In 
the control group we found a negative association between the growth rate 
of the left insula and the ASQ score (β=-1209.87, p<0.01). In the FGR 
subgroup a larger initial size of the right Sylvian fissure measurement 
at 150 days GA was associated with a higher CBCL score (β=4.13, 
p<0.01). In children with CHD a significantly positive association was 
observed between the initial size of the left Sylvian fissure measurement 
at 150 days GA and the CBCL score (β=3.11, p<0.01). Furthermore, 
a negative association was observed between the growth rate of the 
left Sylvian fissure and the CBCL score (β=-171.99, p<0.01). No 
significant associations were observed between fetal brain trajectories 
and neurodevelopmental outcomes in the PTB group.
Conclusion: This study shows that growth of several brain structures 
in utero is significantly associated with neurodevelopment at two 
years of age, both in infants with complicated fetal development and 
healthy infants. The clinical implication of these findings needs further 
investigation.

O-099
Activation of β-Catenin Responsive Genes through Epigenetic 
Reprogramming in Myometrial Stem Cells Developmentally Exposed 
to Endocrine Disrupting Chemicals. Qiwei Yang∗,1 Mohamed Ali,1 
Lindsey S Treviño,2 Cheryl L Walker,2 Ayman Al-Hendy.1 1University 
of Illinois at Chicago, Chicago, IL, United States; 2Baylor College of 
Medicine, Houston, TX, United States.
Introduction: Uterine fibroids (UFs) are monoclonal tumors arising from 
aberrant stem cells in the myometrium. We have identified Stro-1+/CD44+ 
myometrial stem cells (MMSCs) capable of self-renewal and regeneration 
of myometrium tissues upon xenotransplantation, and demonstrated that 
early life exposures to endocrine disrupting chemicals (EDCs) targeted 
MMSCs. However, little is known about the reprogramming of β-catenin 
responsive genes (BRGs) in response to developmental exposure to EDCs, 
which may contribute to UF development.
Methods: Female newborn Eker rats were treated subcutaneously 
with vehicle (VEH) or 10 µg of diethylstilbestrol (DES) on postnatal 
days (PND) 10-12, a critical period of uterine development. MMSCs 
and differentiated myometrium cells (DMCs) were then isolated from 
5 month-old myometrium tissues (N=5 for each group) respectively. 
Immunohistochemistry (IHC) and Western blot analysis were performed 
to determine the expression of β-catenin and its regulated proteins in 
myometrium. RNA-seq and ChIP-seq (anti-H3K4me3 antibody) were 
performed in VEH-, DES-MMSCs. q-PCR was performed to validate 
RNA-seq data. Conditional media (CM) were collected from MMSCs to 
determine the crosstalk between MMSCs and DMCs related to activation 
of BRGs in DMCs. DiffReps G-Test and EdgeR (pair-wise comparisons) 
were used for statistical analysis of ChIP-seq and RNA-seq respectively. 
Student T test was used for statistical analysis of IHC and q-PCR.
Results: IHC analysis demonstrated that developmental exposure to DES 
significantly increased β-catenin positive cells in myometrium of adult 
Eker rat (5 months) (p<0.05). Notably, the expression of known β-catenin 
regulated proteins including PITX2 and AR was also upregulated in 5 
month DES-myometrium as compared to VEH-myometrium (p<0.05). 
ChIP-seq exhibited significantly increased H3K4me3 enrichment of 
130 genes with TCF/LEF binding motifs associated with β-catenin in 
DES-MMSCs. Among the reprogrammed genes, 65% genes exhibited 
upregulation of mRNA expression in DES-MMSCs by RNA-seq. 
Importantly, CM from DES-MMSCs significantly activated detected 
BRGs (Angpt2, Med12L, Pitx2, Ar, and Isl1) in DMCs as compared to 
CM from VEH-MMSCs (p<0.05). Moreover, treatment with β-catenin 
inhibitor ICG-001 significantly decreased the DES-induced expression 
of reprogrammed BRGs in DES-MMSCs (p<0.05).
Conclusion: These data suggest a novel paradigm whereby developmental 
EDC exposure increases the risk of UF by reprograming the epigenome 
of MMSCs towards a pro-fibroid epigenomic landscape through β-catenin 
signaling.

O-100
The Effect of Estriol on the Brain Function and Behavior in Offspring.  
Yuping Zhou†, Xiao-Bing Gao∗. Department of Ob/Gyn and Reproductive 
Sciences, Yale School of Medicine, New Haven, CT, United States.
Introduction: Estrogens are critical for the development of female 
reproductive organs and fetal development. Estradiol (E2) is the 
predominant during reproductive years, while estriol (E3) is produced in 
a significant amount only during pregnancy. E3 is thus used as a prenatal 
biochemical screening biomarker for fetal health and wellbeing. It is 
unclear if E3 plays a role in shaping brain development, function and 
behavior in offspring. Our objective was to investigate whether changes 
in neuronal gene expression brought about by E3 exposure in offspring 
of treated pregnant mares are associated with changes in brain function 
and behavior.
Methods: Pregnant CD-1 mice were continuously treated with E3 
(100ug/kg/day) or vehicle control via osmotic minipump beginning on 
day 9 of gestation for 7 days. We performed behavior test on offspring at 
1 and 6 months of age, and isolated the cerebral cortex. Total RNA was 
extracted, subjected to expression microarray, and verified by real time 
RT-PCR. We also performed Immunoprecipitation and western blotting 
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to identify the interacting proteins of estrogen receptor (ERα and ERβ) 
in a neuroblastoma cell line. To determine whether the regulated genes 
could affect electrophysiological properties, we performed patch clamp 
analysis on pyramidal neurons in the layer 2/3 in the prefrontal cortex 
(FrA) and examined the effects of a selective D2 dopamine receptor 
(D2DR) agonist (sumanirole 2 uM).
Results: Behavior testing showed an increase in anxiety like behavior in in 
uteroE3-treated offspring . RNA microarray identified 281 genes that were 
upregulated and 184 genes that were down-regulated in the cerebral cortex 
of offspring. 22 genes were associated with anxiety behavior. Among 
these genes,D2 receptor (DRD2) is a member of the dopamine receptor 
G-protein-coupled receptor family, which is involved in the modulation 
of locomotion, reward, reinforcement and memory and learning. DRD2 
was increased by 5-fold in the cerebral cortexes of offspring with E3 
exposure (N=16, P<0.05). In prefrontal layer 2/3 pyramidal neurons, the 
hyperpolarization of membrane potential induced by the D2DR agonist 
sumanirole was modestly increased in offspring of E3-treated female mice. 
Estrogen receptors ERα and ERβ physically interacted with a number 
of DNA/histone modifiers including HDAC1, SUZ12, LSD1, DNMT1 
and TET2 in neuroblastoma cell line; E3 enhanced the interaction of 
DNMT1 and TET2.
Conclusion: Our study reveals a role for fetal E3 in the developmental 
programming of behavior, a mechanism potentially involving upregulation 
of DRD2,a critical modulator of neuronal transmission and plasticity in 
cortical pyramidal neurons. It likely affects DRD2 through epigenetic 
programming, regulating the physical and functional interactions between 
estrogen receptors and epigenetic DNA/histone modifiers. We demonstrate 
a novel functional role for E3 in developmental programming of behavior.

O-101
Neighborhood Socioeconomic Deprivation and Decidual Vasculopathy. 
Vanessa Assibey-Mensah†,1 Dara Mendez,1 Kelly Carey,1 William Parks,2 
Janet Catov∗.1 1University of Pittsburgh, Pittsburgh, PA, United States; 
2University of Toronto, Toronto, ON, Canada.
Introduction: Social determinants beyond individual-level risk factors 
may contribute to adverse pregnancy outcomes. Previous studies have 
reported increased risks of preterm birth, low birth weight, and small-for-
gestational age associated with neighborhood socioeconomic deprivation. 
Decidual vasculopathy characterized by lesions arising from impaired 
remodeling of maternal myometrial and decidual arteries, is an underlying 
clinical feature that contributes to adverse pregnancy outcomes. However, 
it is unknown if neighborhood deprivation beyond individual-level factors 
may contribute to increased risks of decidual vasculopathy.
Methods: This was a retrospective cohort study of women with singleton 
live births and placental pathology data at Magee-Womens Hospital during 
2008-2012 (n=9,588). Neighborhood deprivation was derived from US 
Census variables (e.g., income/poverty, education, employment, housing, 
and occupation) that were summarized using principal components 
analysis. Multilevel random-intercept logistic regression was used to 
estimate the odds of decidual vasculopathy (yes/no) in women associated 
with different levels of neighborhood deprivation (low, mid-low, mid-
high and high), adjusting for individual-level maternal factors (age and 
education). Additional adjustment was made for neighborhood racial 
composition to account for residential segregation that disproportionately 
places black women in neighborhood areas with high deprivation.
Results: Eight percent of women living in areas with high neighborhood 
deprivation had decidual vasculopathy compared with 4% of women 
living in areas with low neighborhood deprivation. Women with mid-low 
(adjusted odds ratio (aOR) 1.44, 95% confidence interval (CI) 1.10, 1.89), 
mid high (aOR 1.38, 95% CI 1.05, 1.81), or high (aOR 1.56, 95% CI 1.18, 
2.06) levels of deprivation had increased odds of decidual vasculopathy 
compared with women living in areas with low deprivation, after adjusting 
for covariates. After accounting for the racial composition, only women 
living in areas with mid-low deprivation had excess risk of decidual 
vasculopathy (aOR 1.40, 95% CI 1.07, 1.84).
Conclusion: Higher levels of neighborhood deprivation were associated 
with increased odds of decidual vasculopathy after accounting for 
individual maternal factors. The compounded effects of neighborhood 

deprivation and racial segregation may contribute to risk, but this warrants 
additional study. The pathways that link neighborhood deprivation to 
decidual vasculopathy may also place women at greater risk for adverse 
pregnancy outcomes.

O-102
Association between Hypertensive Disorders of Pregnancy and Autism 
Spectrum Disorder: A Population-Based Study. Gillian M. Maher†,1,2 
Gerard W. O’Keeffe,3,2 Christina Dalman,4 Patricia M. Kearney,1 Fergus P. 
McCarthy,2 Louise C. Kenny,5 Ali S. Khashan.1,2 1School of Public Health, 
University College Cork, Cork, Ireland; 2The Irish Centre for Fetal and 
Neonatal Translational Research (INFANT), Cork University Maternity 
Hospital, Cork, Ireland; 3Department of Anatomy and Neuroscience, 
University College Cork, Cork, Ireland; 4Department of Public Health 
Sciences, Division of Public Health Epidemiology, Karolinska Institutet, 
Stockholm, Sweden; 5Department of Women’s and Children’s Health, 
Institute of Translational Medicine, Faculty of Health and Life Sciences, 
University of Liverpool, Liverpool, United Kingdom.
Introduction: The environmental contribution of autism spectrum 
disorder (ASD) is estimated to be 17-50%, highlighting the importance 
of investigating factors potentially contributing to the likelihood of its 
development. Our objective was to examine the association between 
hypertensive disorders of pregnancy and ASD.
Methods: We conducted a population-based cohort study, including all 
singleton live births in Sweden from 1982 to 2010. Data were identified 
from the Swedish Medical Birth Register, Prescribed Drug Register, and 
National Patient Register. Hypertensive disorders of pregnancy, and ASD 
were based on the Swedish version of the International Classification of 
Diseases, Ninth and Tenth Revision. The cohort consisted of 2842230 
children, with 54071 cases of ASD. Follow-up began from the subject’s 
first birthday and data were censored at first diagnosis of ASD, death, 
migration or end of study period (31st December 2016). We conducted 
multivariate Cox proportional hazards regression analysis and adjusted for 
several perinatal and sociodemographic factors, and further controlled for 
shared genetic and familial confounding using sibling-matched analyses.
Results: In the adjusted Cox proportional hazards regression analysis, 
preeclampsia was associated with a 25% increase in the likelihood 
of ASD (Hazard Ratio (HR): 1.25, 95% CI: 1.19, 1.30) compared to 
those unexposed to preeclampsia, while in the sibling-matched analysis 
the HR was 1.17 (95% CI: 1.06, 1.28). Chronic hypertension was not 
significantly associated with ASD when compared to non-exposure to 
chronic hypertension in the adjusted Cox model (HR: 1.09, 95% CI: 
0.95, 1.25) or the sibling-matched analysis (HR: 1.04, 95% CI: 0.80, 
1.36). The HR for preeclampsia and SGA combined was 1.66 (95% CI: 
1.49, 1.85) in the adjusted Cox model and 1.95 (95% CI: 1.53, 2.48) in 
the sibling-matched analysis.
Conclusion: Preeclampsia was associated with an increase in the 
likelihood of ASD, while chronic hypertension was not associated with 
ASD. Combining preeclampsia and SGA increased the strength of the 
association suggesting that placental pathology may be a common factor 
increasing the likelihood of ASD.

O-103
Tizoxanide Exerts Anti-Viral Effects by Inhibiting ZIKA Virus 
Replication in Infected-Human Endometrial Stromal Cells 
(HESCs), First Trimester (FTDCs) and Term Decidual Cells (TDCs): 
Implications in Preventing ZIKV Infection. Ozlem Guzeloglu-Kayisli, 
Xiaofang Guo, Nihan Semerci, Asli Ozmen, Kellie Larsen, Aayat Sabah, 
Frederick Schatz, Umit A Kayisli, Charles J Lockwood∗. University of 
South Florida, Tampa, FL, United States.
Introduction: ZIKA virus (ZIKV) infections are generally asymptomatic 
in adults, but associated with detrimental effects on fetuses, creating 
a global public health concern. Since ZIKV can persist in immune-
privileged tissues months and currently no vaccine or anti-viral agents 
are available, development of new agents is crucial in preventing ZIKV 
maternal-fetal transmission. Since syncytiotrophoblasts in contact 
with maternal blood resist ZIKV infection, our results showed that 
maternal decidual cells are highly permissive to ZIKV infection. This 
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study investigates whether tizoxanide (TZX), an FDA-approved, orally 
administered, pregnancy category B-anti-protozoa drug, exerts anti-viral 
effects on ZIKV infection in HESCs, FTDCs, and TDCs.
Methods: HESCs, FTDCs, and TDCs were inoculated with ZIKV MR766 
strain at the multiplicity of infection (MOI) of 1 for 1 h, then cultured 
with or without 5 or 20 μM of TZX for 96 h. ZIKV infection rates were 
determined by immunofluorescence (IF) assay using an anti-flavivirus 4G2 
antibody. TZX anti-viral efficiency was determined by counting ZIKV 
immunopositive cells in ZIKV-infected cultures ± TZX. Virus replication 
kinetics were measured by qPCR using ZIKV-specific primers in cell 
lysates obtained from mock- or ZIKV-infected cells ±TZX
Results: IF staining indicated that 5 μM TZX significantly reduced both 
the occurrence and immunostaining intensity of ZIKV, with a further 
reduction at 20 μM TZX in all three maternal cell types (p<0.05). To 
quantify ZIKV replication rate, qPCR analysis was performed on cell 
lysates from HESCs, FTDCs, and TDCs, which detected ZIKV RNA 
copy numbers. This analysis revealed that TZX inhibits ZIKV replication 
in these cells in a concentration-dependent manner. Compared with 
ZIKV-infected cells, 5 µM TZX inhibited ZIKV replication by 2.4, 5.6, 
and 2.8-fold in HESCs, FTDCs, and TDCs, respectively, and 20 µM 
TZX inhibited ZIKV RNA replication by 23, 50, and 15-fold in HESCs, 
FTDCs, and TDCs, respectively, (p<0.05).
Conclusion: These results reveal that TZX inhibits ZIKV-infection 
rate in highly permissive HESCs, FTDCs, and TDCs which likely 
serve as reservoirs for placental/fetal infection. The efficacy of TZX 
in inhibiting ZIKV replication in these cells support its potential use in 
preventing/reducing perinatal transmission of ZIKV. Supported by Florida 
Department of Health (#7ZK23).

O-104
Understanding the Epidemic of Drug Use in Pregnancy and 
Postpartum: A Study from the United States National Emergency 
Department Database. Emma Giuliani†, Shani Chibber†, Regina 
Baker∗, Maya Millette†, Luke Burns†, Courtney Townsel∗, Erica Marsh∗. 
Universtiy of Michigan, Ann Arbor, MI, United States.
Introduction: The widespread use of recreational drugs among 
childbearing-age women, especially during the delicate antepartum 
and postpartum periods, has detrimental effects on pregnancy and fetal 
outcomes and represents a major burden to society worldwide. A better 
understanding of the magnitude, trends and distribution of this problem 
will allow us to generate novel preventative public health services and care 
options specifically tailored towards this vulnerable population of women.
Methods: In this retrospective cross-sectional study, the United States 
Nationwide Emergency Department Sample (Healthcare Cost and 
Utilization Project, Agency for Healthcare Research and Quality) was 
queried for all ED visits of women aged 15 and older with a principal 
diagnosis of drug dependence in pregnancy and postpartum (ICD-9 
648.3x) between 2006-2014. Variables included national estimates of ED 
visits, admission rates, hospital geographic location, patient demographic 
characteristics and ED charges. Z-tests were performed to compare 
counts across groups and years. All analyses were performed using SAS 
9.4 (Cary, NC).
Results: The national estimated number of ED visits for drug dependence 
in pregnant and postpartum women increased from 2,919 to 4,456 between 
2006-2014 (p=0.011), reaching a peak in 2012 (5,787). The overall 
percentage of ED visits for drug dependence compared to ED visits for 
all other diagnoses in age-matched women remained relatively small 
throughout the years (0.005-0.009%). The average inflation adjusted 
charges per patient ED visit increased 69%, from $1,466 in 2006 to 
$2,484 in 2014 (p<.0001), yielding total annual charges of $4.2M and 
$11.0M respectively. Hospital admission rates decreased through the years 
and ranged from a high of 47.9% (CI 32.8%-63.1%) in 2009 to 28.2% 
(CI 23.8%-32.6%) in 2014. More than 60% of all ED visits for drug 
dependence were by women belonging to the 20 to 29-year-old age group. 
In 2014, the most recent year of analyzed data, ED visit rates were highest 
in the Midwest and Southern regions (32.7% and 32.5% respectively), in 

metropolitan areas with populations >1M (49.4%), in teaching hospitals 
(53.5%), by women with Medicaid (68.2%), and among those in the lowest 
quartile for household income based on zip code (34.9%).
Conclusion: Despite an approximate 50% fall in admission rates for 
drug dependence in antepartum and postpartum women between 2006-
2014, the number of ED visits increased substantially, with a worrisome 
peak seen in 2012. These alarming numbers, especially among women 
on Medicaid, in light of the opioid crisis in the United States, suggest a 
continuous need to improve prenatal screening for drug use, implement 
preventative public health measures, and provide adequate outpatient care 
for women of reproductive age who use recreational drugs.

O-105
Racial and Ethnic Disparities in Cesarean Morbidity. Adina Kern-
Goldberger†, Whitney Booker†, Alexander Friedman, Cynthia Gyamfi-
Bannerman∗. Columbia University Irving Medical Center, New York, 
NY, United States.
Introduction: Maternal race and ethnicity have been identified as 
significant independent predictors of obstetric morbidity and mortality in 
the US. An appreciation of the clinical contexts in which maternal racial 
and ethnic disparities are most pronounced can better target efforts to 
alleviate these disparities and improve outcomes. It remains unknown 
whether cesarean delivery precipitates these divergent outcomes. This 
study assessed the association of maternal race and ethnicity with cesarean 
complications.
Methods: We conducted a retrospective cohort study from a multicenter 
observational cohort of women undergoing cesarean delivery. Nulliparous 
women with live, non-anomalous singleton gestations who underwent 
primary low transverse cesarean section were included. Race/ethnicity was 
categorized as non-Hispanic white, non-Hispanic black, Hispanic, Asian, 
Native American, or unknown. The primary outcome was a composite of 
maternal cesarean complications including hysterectomy, uterine atony, 
blood transfusion, surgical injury, arterial ligation, infection, wound 
complication, and ileus. A composite of neonatal morbidity was evaluated 
as a secondary outcome. We created a multivariable logistic regression 
model adjusting for selected demographic and obstetric variables that 
may influence the likelihood of the primary outcome. 
Results: 14,570 women in the parent trial met inclusion criteria with an 
18.8% incidence of the primary outcome (2742 women). After adjusting 
for potential confounding variables, maternal surgical morbidity was 
found to be significantly higher for non-Hispanic black (aOR 1.96, 95% 
CI 1.63 - 2.35), Hispanic (aOR 1.66, 95% CI 1.37 - 2.01), and Asian 
(aOR 2.02, 95% CI 1.33 - 3.07) women, as compared to non-Hispanic 
white women (Table 1). Neonatal morbidity was similarly found to be 
significantly associated with black race and Hispanic ethnicity.
Conclusion: In this cohort, the odds of cesarean-related maternal and 
neonatal morbidity were significantly higher for black and Hispanic 
women, and this cannot be attributed to baseline differences in patient 
characteristics. These findings suggest that decision making surrounding 
cesarean delivery should account for race/ethnicity as a distinct risk 
factor for adverse outcome and that efforts to alleviate racial and ethnic 
disparities in obstetrics should highlight cesarean section as an opportunity 
for targeted improvement in outcomes.
*Figure(s) will be available online.

O-106
Time Trends in Socioeconomic Status Related Disparities in Perinatal 
Outcomes in the Netherlands 2000-2016. Loes CM Bertens†, Eric 
AP Steegers∗, Jasper V Been. Erasmus Medical Center, Rotterdam, 
Netherlands.
Introduction: Socioeconomic status (SES) is known to affect not 
only parental health, but also perinatal outcomes. Disparities in health 
across SES strata are prevalent and increasing with growing prosperity. 
The aim of this work is to study national time trends in SES-related 
disparity in perinatal outcomes over the period from 2000 until 2016 in 
the Netherlands.
Methods: Data on all singleton births from 24+0 up to 42+0 weeks of 
gestation from the Dutch Perinatal Registry over the years 2000 to 2016 
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were used for the analyses. The studied perinatal outcomes included: 
perinatal mortality, preterm birth, small for gestational age (SGA). 
Stratification by SES was used to study disparities. Data on SES were 
based on an area-level SES indicator, constructed by the Netherlands 
Institute for Social Research. The SES scores were categorized into: 
Low (< p20), Medium (p20-p80) and High (> p80). Descriptive analyses 
were performed to estimate the prevalence of each outcome per SES 
category. Linear regression techniques were used to model the SES related 
disparities over time. Interaction terms were added to the model to test 
whether the intercepts and slopes for the different SES categories were 
significantly different.
Results: Data on 2,795,783 singleton pregnancies were available for the 
analyses. The absolute difference in perinatal mortality between Low SES 
and High SES decreased from 3 per 1000 births in 2000 to 2.1 per 1000 
births in 2016. However, the relative difference increased from 38.5% 
to 70%. Similar patterns were observed for the other outcomes. The 
regression lines in figure 1 clearly indicate how the differences between 
the SES categories converge over time. The linear regression models 
confirmed this, with significantly different intercepts and a significantly 
steeper slope for Low SES. Similar findings were present in the model 
for SGA, but not for premature births, where only the intercepts were 
significantly different and not the slopes.
Conclusion: Although there is a decrease in the absolute differences in 
the prevalence of perinatal mortality, premature births and SGA between 
High and Low SES over time, relative inequalities are increasing.

Incidence of perinatal mortality, premature birth and SGA in 2000 and 2016

2000 2016

SES 
category

Prevalence 
per 1000 
births

95% 
CI

Prevalence 
per 1000 
births

95% 
CI

lower upper lower upper

perinatal 
mortality Low 10.8 9.7 11.9 5.1 4.0 6.2

Medium 8.7 8.0 9.3 3.8 3.2 4.5

High 7.8 6.7 8.8 3.0 1.8 4.1

premature 
birth Low 72.4 69.6 75.2 60.6 57.9 63.4

Medium 67.6 66.1 69.2 52.9 51.2 54.5

High 61.3 58.6 64.0 50.0 47.1 52.9

Small for 
Gestational 
Age

Low 178.6 174.5 182.8 145.1 140.9 149.2

Medium 140.3 137.9 142.7 114.7 112.2 117.2

High 12.3 119.2 127.4 108.1 103.7 112.5

*Figure(s) will be available online.

O-107
Hand1 Impairs Angiogenesis in the Placenta. Jennifer A Courtney†, 
Helen N Jones∗. Cincinnati Children’s Hospital Medical Center, 
Cincinnati, OH, United States.
Introduction: Congenital heart defects (CHD) affect approximately 1% 
of all live births, and often require complex surgeries at birth. The most 
significant risk factor for surgery survival is birthweight, and long-term 
post-surgical outcomes are worse with obstetrical complications such as 
IUGR or preeclampsia. Placental development and function is vital to 
ensure normal fetal growth. We have previously demonstrated abnormal 
placental development and vascularization in human CHD placentas, and 
placental expression changes in genes important for heart development. 
Hand1 has roles in both heart and placenta and is implicated in CHDs 
including double right outlet, hypoplastic left heart syndrome, and septal 
defects; however, Hand1 involvement in placental vascularization and 
development is under-investigated. We utilized the Hand1a126fs/+ model and 
the human BeWo trophoblast model to investigate Hand1 in placentation 
and villous vascularization.

Methods: Hand1a126fs/+ female mice were time-mated with Nkx2.5cre 
(placenta- and heart-specific) or Cdh5cre (endothelium-specific) males. 
Feto-placental units were harvested at E10.5 or E12.5 for histological 
analysis, vascular assessment by immunohistochemistry for CD-31, and 
angiogenesis by qPCR (n=3 dams each). BeWo cells were treated with 
Hand1 siRNA and angiogenic RNA expression was assessed by qPCR 
(n=3).
Results: Embryonic lethality occurs in Nkx2.5cre+/Hand1a126fs/+ by E12.5 
due to a failure of placental labyrinth formation and vascularization, with 
33% completely resorbed (Figure 1a-b). As expected, labyrinthine VegfA 
expression was lower in Nkx2.5cre+/Hand1 a126fs/+ placentas compared to 
control littermates (0.337±0.107 vs 0.194±0.05; p=0.07), and PlGF levels 
were also reduced. The Angpt1 to Angpt2 ratio in Nkx2.5cre+/Hand1 

a126fs/+placentas was significantly decreased compared to control littermates 
(17.68±17.21 vs 1.89±1.78, p<0.0001). Interestingly, ablation of Hand1 
in vascular endothelium (Cdh5cre) reduced villous vessel density by 
40%. The siRNA-treated BeWo cells had ~20% lower VegfA and ~40% 
lower PlGF levels than controls, and a reduced Angpt1/Angpt2 ratio 
(1.80±0.80 vs 1.03±0.20).
Conclusion: We demonstrate that Hand1 expression in placental 
trophoblast and endothelium is necessary for vascularization of the 
labyrinth and disrupts multiple angiogenic factors known to be expressed 
in trophoblast. Alterations in Hand1 represent a mechanism for abnormal 
placentation in cases of CHD.
*Figure(s) will be available online.

O-108
Chloroquine Enhances Targeted Nanoparticle Delivery of Epidermal 
Growth Factor to Human Placental Explants. Lewis Renshall†, Annie 
Evans†, Frances Beards, Susan Greenwood, Lynda Harris∗. Maternal and 
Fetal Health Research Centre, University of Manchester, Manchester 
Academic Health Science Centre, Manchester, United Kingdom.
Introduction: A major cause of fetal growth restriction is placental 
insufficiency, where the placenta does not develop or function normally; 
there are currently no treatments for this condition. To mitigate the risks 
of drug administration in pregnancy, we have developed peptide-decorated 
nanoparticles for targeted delivery of drugs to the placenta. A recent study 
has shown that the anti-malarial compound chloroquine can extend the 
half-life of nanoparticles in vivo and enhance nanoparticle-mediated drug 
delivery to tumours. As chloroquine is considered safe to use in pregnancy 
and evidence suggests that it may increase fetal birth weight independently 
of malarial infection, we hypothesized that chloroquine could be used to 
enhance the efficacy of drug-loaded nanoparticles.
Methods: Human term placental explants were cultured with chloroquine 
(0 - 1mM) alone, or in combination with liposomes containing PBS, 
carboxyfluorescein or epidermal growth factor (EGF; 100ng/ml). 
Liposomes were prepared by the thin film method; half were decorated 
with a syncytial homing peptide (targeted) and half were not (non-
targeted). Liposome uptake was evaluated by fluorescence microscopy. 
Proliferation and apoptosis were assessed by immunohistochemistry, 
using antibodies against Ki67 and M30, respectively. hCG and LDH were 
quantified in explant culture medium.
Results: Chloroquine treatment alone did not significantly alter the 
basal rate of placental cell proliferation or apoptosis, or release of LDH 
or hCG compared to controls (n=5). However, chloroquine promoted 
the accumulation of targeted liposomes containing carboxyfluorescein 
within the placental syncytium, and significantly enhanced the percent of 
Ki67-positive cells in explants treated with targeted liposomes containing 
EGF (72h; n=7; P=0.0154, Kruskall Wallis test)
Conclusion: Chloroquine had no detrimental effect on placental cell 
turnover and enhanced delivery of EGF-loaded liposomes to placental 
tissue, resulting in increased proliferation. Chloroquine could therefore 
be used clinically in conjunction with liposomal therapies to enhance 
drug efficacy.
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O-109
Derivation of Macaque Trophoblast Stem Cells: A Platform for 
Interrogating Gene Function in Primate Placentation. Jenna Schmidt†, 
Michael Meyer, Gregory Wiepz, Brittany Dusek†, Thaddeus Golos∗. 
University of Wisconsin-Madison, Madison, WI, United States.
Introduction: Nonhuman primates share many features of human 
pregnancy, and thus are suitable models for studying human placentation. 
An advantage of the macaque model is the ability to evaluate experimental 
infection or gene manipulation within an in vitro system with subsequent 
translation to in vivo pregnancy. Our objective was to develop macaque 
monkey trophoblast stem cells (TSC) as an in vitro platform for assessing 
primate trophoblast development and function.
Methods: Macaque TSCs lines were generated using methods described 
by Okae et al. (Cell Stem Cell, 22: 50-63, 2018) for the generation of 
human trophoblast stem cells. First trimester macaque placental tissue 
was dissociated to obtain primary trophoblasts and were cultured in TSC 
medium to reprogram the cells to a proliferative population. TSCs were 
also differentiated to syncytiotrophoblasts (ST) in vitro to characterize 
differences between in vitro and in vivo derived cells. Cell lines were 
characterized for expression of consensus trophoblast markers including 
C19MC miRNAs as well as KRT7, TFAP2C, TEAD4, TP63, ITGA6, 
CDH1, CGB, Mamu-AG, MMP2 and SDC1. In addition, cell morphology 
was evaluated by immunocytochemistry, and the secretion of monkey 
chorionic gonadotropin (CG) was assayed.
Results: TSCs expressed pregnancy-associated and primate-specific 
C19MC miRNAs, including miR-516b, miR-517a-3p, miR-519d, and 
miR-520a-3p. RT-PCR evaluation of trophoblast marker expression 
revealed expression of KRT7, TFAP2C, TEAD4, TP63, ITGA6, CDH1, 
Mamu-AG, MMP2 and SDC1. Morphological evaluation revealed that 
TSCs form mononuclear colonies, whereas upon induced differentiation 
to ST, multinuclear structures appear, suggestive of syncytium formation. 
Upon differentiation to ST cells in vitro, secretion of CG increased >1,000-
fold in ST media compared to TSC conditioned media.
Conclusion: Our preliminary characterization of macaque TSCs 
suggests that these cells express trophoblast markers and are capable of 
differentiating to STs in vitro. Macaque TSCs establish a platform to model 
primate placentation, including interrogation of primate-specific C19MC 
expression to determine their role in primate trophoblast differentiation 
and function.

O-110
Molecular Characterization of Trophoblast Stem Cells Established 
from Complete Hydatidiform Mole. Sota Takahashi†. Tohoku University 
Graduate School of Medicine, Sendai, Japan.
Introduction: Complete hydatidiform mole (CHM) is androgenetic in 
origin and characterized by excessive trophoblastic proliferation and the 
absence of fetal tissue. In 15-20% cases, CHMs are followed by gestational 
trophoblastic neoplasms including choriocarcinoma. Aberrant genomic 
imprinting may be responsible for these phenotypes but the detailed 
mechanisms are still elusive, partly due to the lack of appropriate in vitro 
models. We recently developed a culture system of human trophoblast 
stem (TS) cells. In this study, we applied this system to CHMs for a better 
understanding of their molecular pathology.
Methods: TS cells were established from cytotrophoblast cells isolated 
from normal placenta and CHM, which were designated as TSCT and TSmole 
cells, respectively. Immunostaining, RNA-seq and whole genome bisulfite 
sequencing (WGBS) were performed to characterize them.
Results: TSmole cells were morphologically indistinguishable from TSCT 
cells and expressed TS-specific markers such as GATA3 and TFAP2C. 
Interestingly, despite the excessive trophoblastic proliferation in CHMs, 
TSmole and TSCT cells had comparable proliferation rates under optimal 
conditions. We hypothesized that TSmole cells might have growth advantage 
over TSCT cells under suboptimal conditions. Consistent with our 
expectations, removal of individual components from the culture medium 
revealed that TSmole cells, but not TSCT cells, could keep proliferating 
without CHIR99021 (Wnt activator). RNA-seq and WGBS revealed that 

TSmole and TSCT cells had similar transcriptomic and methylomic profiles 
except for imprinted genes, and two maternally expressed genes, CDKN1C 
(p57kip2) and H19, were most strongly repressed in TSmole cells.
Conclusion: Our data reveal that TSmole cells are less dependent on external 
Wnt stimuli for their growth, providing a possible mechanistic insight 
into trophoblast hyperplasia in CHMs. We are now studying whether 
the aberrant imprinted expression, CDKN1C and H19, contributes to the 
enhanced proliferation of TSmole cells.

O-111
Impairment of Placental Development and Fetal Growth Due to 
Inflammation during Early Pregnancy: Role of Uterine Natural 
Killer Cells. Kelly J Baines†, Amanda M Rampersaud†, Dendra M 
Hillier†, Stephen J Renaud∗. The University of Western Ontario, London, 
ON, Canada.
Introduction: Fetal Growth Restriction (FGR) affects up to 7% of 
pregnancies, and is a leading cause of fetal sickness and death. FGR 
infants are susceptible to increased rates of perinatal morbidity, and have 
an elevated risk of chronic cardiovascular and metabolic disorders. The 
causes of FGR are multifactorial, but are often attributed to placental 
maldevelopment. Inflammation is also associated with the pathogenesis 
of FGR, but whether inflammation leads to FGR by causing placental 
maldevelopment is unclear. The uterus contains a variety of immune cells 
which respond to inflammation and may alter placental development. The 
most prevalent immune cells in the uterus during early pregnancy are 
natural killer (NK) cells. Thus, the objective of this study was to determine 
the contribution of natural killer (NK) cells to placental development and 
fetal growth during inflammation in early pregnancy.
Methods: Maternal inflammation was induced by injection of 10mg/kg 
polyinosinic-polycytidylic acid (polyI:C; a double stranded RNA molecule 
that emulates viral infections) on gestational day (GD) 8.5. Global 
transcriptional changes in the uterus following polyI:C were detected 
by RNA sequencing, and changes in select transcripts were validated by 
quantitative RT-PCR. Hypoxia in the uterus and placenta was analyzed 
using Hypoxyprobe™. Placental morphology, fetal weight, and fetal 
length were measured at mid (GD 13.5), and late (GD 18.5) gestation. 
To examine the contribution of NK cells to polyI:C-induced changes 
in placental development, we performed experiments using a NK cell-
deficient rat strain as well as injection of asialo GM1 antibodies on GD 4.5.
Results: Maternal exposure to polyI:C on GD 8.5 increased expression of 
Il6, Ido1, Mx1, Mcp1, Ccl5, Cxcl9, Cxcl10, Cxcl11, and resulted in hypoxia 
within the uterus, 6h post-injection. At GD 13.5, polyI:C-exposed fetuses 
weighed 15% less than controls. At GD 13.5 placentas of polyI:C-injected 
dams also weighed 15% less than controls, and exhibited morphological 
changes including a 10% decrease in placental area, and an 11% and 12% 
reduction in junctional and labyrinth zone areas, respectively. Additionally 
at GD 13.5, we noted an 8% decrease in total placental thickness and a 
16% decrease in junctional zone thickness. At GD 18.5, fetuses exposed 
to polyI:C exhibited decreased brain, liver, and body weight by 9%, 
10%, and 9%, respectively; however, there were no significant effects 
on placental size or morphology. Immunodepletion of NK cells prior 
to polyI:C injection caused a 40% decrease in fetal weight compared to 
controls on GD 13.5.
Conclusion: Administration of polyI:C to pregnant rats resulted in 
impaired placental development and FGR that was exacerbated in dams 
lacking NK cells, suggesting that NK cells have a protective role on fetal 
development during maternal inflammation.

O-112
Placental Extracellular Vesicle Signalling in Cre-loxP Mouse Model. 
Jessica F. Hebert†∗, Matthew Bucher, Alina Maloyan, Terry K Morgan. 
Oregon Health & Science University, Portland, OR, United States.
Introduction: The placenta mediates maternal physiology via multiple 
paracrine and endocrine pathways. There is now growing interest in 
the potential roles of placental extracellular vesicle (EV) signalling, 
because these lipoprotein encased virus-sized particles contain regulatory 
microRNAs in exosomes, proteins, and larger mRNAs in submicron-sized 
microvesicles (MVs). Others have tested the effects of isolated placental 
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EVs on cells in culture. Our objective was to design a transgenic mouse 
model that would over-express a placental GFP tracer to monitor placental 
EV release into the maternal circulation and to track placental:maternal 
cell interactions.
Methods: Double-fluorescent Cre reporter dams that express membrane-
targeted dimer Tomato (mT) prior to Cre-mediated excision and 
membrane-targeted green fluorescent protein (mGFP) after excision were 
crossed to Cyp19-Cre recombinase mice to drive expression of a reporter 
transgene in mouse syncytiotrophoblasts. As a result of this crossing, a 
mouse model with placenta-specific expression of GFP was created. We 
collected the placenta (positive control), maternal platelet poor plasma (for 
EV evaluation), and maternal organs at gestational day 6.5, 11.5, and 17.5. 
Placentas and maternal organs were screened for GFP expression using 
whole mounts counterstained with DAPI and imaged by laser confocal 
microscopy in z-stacks on a Yokogawa Spinning Disc Laser Microscope. 
Maternal plasma was tested by nano-scale high resolution flow cytometry 
to count the number and size of GFP positive EVs as recently described 
by our group. Wild-type dams crossed with p450-CRE sires served as 
negative controls.
Results: As expected placentas over-expressed Cre and were brightly 
positive for GFP in contrast to surrounding maternal uterine tissues, 
which were red. Negative control placentas were negative for GFP. GFP 
positive EVs could be detected in maternal plasma by day 11.5 and were 
relatively abundant (10^6/m) by day 17.5. Maternal organ whole mounts 
revealed weak GFP signal in renal proximal tubule cells by day 11.5 and 
strong GFP in these cells by day 17.5.
Conclusion: This pilot study is a proof of principle that placental labelled 
EVs may be detected and counted in mouse maternal plasma by mid-
gestation. The sensitivity of the GFP approach to detect exosome-sized 
events is questionable, but MV-sized particles were readily identified. 
This is important because mRNA is more common in MVs and rare in 
exosomes. Similarly designed murine cancer models suggest that Cre 
mRNA transport from EV into the target cell is the mechanism leading 
to mT to mGFP transformation. Although additional studies to prove 
mRNA transport are required the implications of this preliminary result 
could be profound.

O-113
A Three-Dimensional Complex Organoid Co-Culture System to 
Study Human Embryo Implantation In Vitro. Thomas M Rawlings†, 
Norikazu Ueki†, Komal Makwana†, Paul J Brighton†, Jan J Brosens∗. 
The University of Warwick, Coventry, United Kingdom.
Introduction: Reproductive success depends on a tailored endometrial 
response to an implanting blastocyst that both promotes further 
development of competent embryos and results in rapid elimination of 
compromised embryos. Failure of this implantation checkpoint is thought 
to cause implantation failure and early pregnancy loss, although a lack 
of a suitable model system has hampered parsing of the underlying 
mechanisms. Animal models are not necessarily informative because of 
divergent reproductive strategies and co-cultures of human embryos on 
cell monolayers lack the structural and functional complexity of the in 
vivo endometrium.
Aim: To develop a 3D organoid model, encompassing all major 
endometrial cell constituents, to investigate successful and failed embryo 
implantation in vitro.
Methods: LH-timed biopsies were processed mechanically and 
enzymatically to single cell suspension. Cell types were separated by 
antigen expression using Magnetic-Activated Cell Sorting (MACS). 
Endometrial epithelial cells were grown in a collagen hydrogel in a 
complex medium containing defined growth factors and inhibitors to 
induce gland organoid formation. This medium was modified for co-
culture with patient-matched stromal cells by the addition of oestradiol. A 
complex, multi-culture system was achieved with the addition of CD93+ 
endothelial cells and CD56+ uterine natural killer (uNK) cells to the 
stromal cell and gland organoid co-culture.
Results: Co-cultures of stromal and epithelial gland organoids when 
subjected to deciduogenic cues recapitulated morphological and 
transcriptional activity of the in vivo cycling endometrium. Differentiation 

led to the induction of classical decidual marker genes PRL and IFBP1 
in the stroma as well as PAEP by the gland organoids. Morphologically, 
the gland organoids also increased in cellular thickness, similar to in vivo 
samples taken during the late luteal phase from the same patients. CD93+ 
endothelial cells formed angiogenic tubes when grown in a 3D hydrogel 
matrix, whilst CD56+ uNK cells selectively cleared decidual senescent 
cells upon differentiation.
Conclusion: We have developed a novel 3D organoid-based co-culture 
system for in vitro studies that is transcriptionally and morphologically 
similar to the human endometrium. Next, we aim to introduce research 
embryos in order to develop a patient- and disease- specific 3D 
implantation model.

O-114
A Multi-Omics Approach for Assessing the Molecular Underpinnings 
of Early Pregnancy Loss. Sangeetha Mahadevan†,1 Ying-Wan Wooi∗,1 
Li Su,1 Nigel Lee,1 Yi-Hsien Chen,2 Hamssika Chandrashekaran,1 Sung 
Yun Jung,1 Zhandong Liu,1 Ignatia Van den Veyver∗.1 1Baylor College 
of Medicine, Houston, TX, United States; 2Washington University, St. 
Louis, TX, United States.
Introduction: Mutations in maternal effect genes NLRP2, NLRP7 
and KHDC3L have been observed in women with recurrent biparental 
hydatidiform moles and multi-locus imprinting disorders. Despite 
tremendous improvements in our appreciation of multi-meric protein 
complexes (subcortical maternal complex, SCMC) credited with ensuring 
successful maternal to zygotic transition, the specific roles of several 
components of this protein complex remain unknown.
Methods: Due to absence of NLRP7 and KHDC3L from the rodent lineage 
and controversy surrounding whether human NLRP2 is truly orthologous 
to murine Nlrp2, we generated knockout cell lines for all 3 genes in 
H9 human embryonic stem cells using CRISPR. We have developed a 
robust trophoblast differentiation protocol from hESCs which ensures 
unidirectional, irreversible conversion to the trophectoderm cells without 
contamination from mesoderm or endodermal lineages. Conversion was 
further confirmed by cell morphology, key RNA transcripts and protein 
levels. Pluripotent and differentiated cells were subjected to transcriptomic 
assessment using whole cell RNA-Sequencing; proteome assessment 
using global proteome profiling and methylome assessment using whole 
genome bisulfite sequencing.
Results: Preliminary data indicates the alteration of key transcription 
factors which control commitment to trophoblast lineage from 
pluripotency. Further, there is evidence for upregulated gene expression 
changes (GATA3, hCG, HLA-G, KRT7, etc.) consistent with precocious 
trophoblast differentiation in the mutant cell lines, likely as a consequence 
to early exit from pluripotency. In addition, key signaling networks 
that govern pluripotency such as TGFb, PI3K-Akt and WNT signaling 
pathways appear to be dysregulated suggesting a cellular phenotype 
poised for differentiation. Surprisingly, several histone genes show 
altered expression suggesting a potentially genome-wide reorganization 
of chromatin landscape supporting precocious differentiation.
Conclusion: Ongoing and future studies will focus on determining 
the specific mechanisms by which loss of these key maternal proteins 
result in alterations in the gene expression profile of cells during embryo 
development which ultimately result in pregnancy loss.
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O-115
Multi-Methodological Approach Defines Sub-Populations of 
Epithelial Cells in Human Endometrium. Alison Maclean†,1 Jaipal 
Bhullar†,1 Satomi Miwa†,2 Thomas von Glinicki∗,2 Camilo De Lelis 
Medeiros-de-Morais†,3 Francis L Martin∗,3 Anthony J Valentijn∗,1 Olga 
Vasieva∗,4 Nicola Tempest†,1 Jo Drury∗,1 Dharani Hapangama∗.1 1Institute 
of Translational Medicine, University of Liverpool, Liverpool, United 
Kingdom; 2Institute for Cell and Molecular Biosciences, Newcastle 
University, Newcastle, United Kingdom; 3School of Pharmacy and 
Biomedical Science, University of Central Lancashire, Preston, United 
Kingdom; 4Institute of Integrative Biology, University of Liverpool, 
Liverpool, United Kingdom.
Introduction: The human endometrium has a remarkable capacity to 
regenerate the superficial functionalis and is organised into functionally 
distinct layers, which are known to respond differently to the same 
ovarian hormones. Endometrial epithelial cells (EEC’s) are the defining 
cell type of the endometrium, and we have previously shown that SSEA1 
isolates basalis EECs that have regenerative ability. We hypothesise that 
a multi-methodological approach will allow identification of distinct 
EEC subtypes.
Methods: In silico study analysing all published whole endometrial 
microarray datasets (n=16) identified a list of hormone metabolising 
enzymes (HME’s) likely to reflect cyclical hormone responsiveness. 
We undertook transcriptional profiling of highly purified freshly sorted 
SSEA1-enriched and depleted EECs from full-thickness premenopausal 
endometrium (n=8) to identify differentially regulated HMEs. The 
expression of the HME’s AKR1C3 and 17βHDS2 by EECs from the 
different locations was investigated with immunohistochemistry in whole 
endometrial samples (n=40), and corroborated by RT-qPCR in region 
specific EEC’s isolated by laser capture microdissection (n=3). Raman 
microspectroscopy investigated biochemical differences between EEC 
subtypes. Hyperion™ Imaging was used for the first time in full thickness 
human endometrium (n=8) to identify and compare a panel of markers 
of cellular differentiation.
Results: Of the 1539 differentially expressed genes identified in SSEA-
1 enriched basalis EECs AKR1C3 was upregulated and 17βHSD2 was 
down-regulated. This was confirmed both at transcript and protein level, 
with stronger immunostaining and mRNA expression of AKR1C3 in 
basalis EEC’s, stronger 17βHSD2 immunostaining in functionalis EEC’s 
(P=0.0173), and mRNA expression seen in the functionalis but absent 
in basalis EEC’s. Computational analysis of the obtained spectra and 
expression profile of markers (SSEA1, N-cadherin) identified significant 
differences between region specific EEC’s.
Conclusion: This study confirms that the above techniques are feasible 
adjuncts to improve our understanding of the epithelial cell biology of 
the endometrium, and identified epithelial cell specific markers at protein 
level that discern the diversity of EEC sub types. This contributes to future 
identification of ECC sub type specific abnormalities in endometrial 
disease.

O-116
Characterization of Bone Marrow-Derived Cells Contribution to 
Endometrial Remodeling in the Postpartum Period. Reshef Tal, Shafiq 
Shaikh, Harvey J. Kliman, Ramana Mamillapalli, Hugh S. Taylor∗. Yale 
University, New Haven, CT, United States.
Introduction: The endometrium is a highly dynamic tissue which 
undergoes rapid cell turnover and regeneration with each menstrual cycle, 
and also after parturition. This tremendous regenerative ability suggests 
that progenitor cells play an important role in these processes. There is 
evidence that some circulating bone marrow (BM)-derived cells (BMDCs) 
become non-hematopoietic endometrial cells, but the contribution of 
BMDCs to postpartum remodeling is unknown.
Methods: To investigate the physiologic contribution of BMDCs to the 
postpartum uterus, we utilized our reported 5-fluorouracil-based non-
gonadotoxic submyeloablation bone marrow transplant (BMT) regimen 
to transplant BM from GFP donors into wild-type C57BL/6 female mice 
(~50% donor chimerism). Mice were mated with proven males and 
sacrificed on E18.5, postpartum days (PPD) 1, 5 or 10, or virgin controls 

(n=6-8/time point). Detailed characterization of GFP-labeled BMDCs in 
the uterus was performed by flow cytometry following mild enzymatic 
digestion, immunohistochemistry (IHC), and immunofluorescence (IF).
Results: A large influx of BMDCs to the uterus was observed in the 
immediate postpartum period. Cell counting of IHC uterine sections 
demonstrated that GFP+ BMDCs accounted for 7.5% of total uterine 
cells in the non-pregnant uterus, 15.6% prepartum (E18.5), increasing to 
31.0% on PPD1, followed by a rapid decrease to pre-pregnancy levels 
on PPD5 (2.3%) and PPD 10 (2.4%) (p<0.05 for PPD1 vs. all time 
points). IHC revealed that BMDCs were mostly in subepithelial location 
within the endometrial stromal compartment. Flow cytometry showed 
the presence of non-hematopoietic BMDCs (GFP+/CD45-) on PPD 1, 
5 and 10 (22.5%, 16% and 12.4%, respectively) as also seen in the non-
pregnant uterus (17.4%), though the majority of BMDCs were CD45+ 
leukocytes. IF colocalization of GFP with pan-leukocyte (CD45) and 
macrophage (F4/80) markers corroborated these findings. IF colocalization 
of GFP with PCNA proliferation marker showed that BMDCs were 
highly proliferative on PPD1 (28.7% PCNA+, p<0.01) as compared to 
the resident non-BMDCs (12.3% PCNA+) and compared to their relative 
quiescence in non-pregnant state (1.3% PCNA+), suggesting an active 
role for BMDCs in postpartum regeneration. On PPD1, some GFP+ 
BMDCs were CD31+ endothelial cells within endometrial stromal blood 
vessels, indicating the contribution of BMDCs to neovessel formation. 
Importantly, some GFP+ BMDCs were found to be cytokeratin+ in the 
luminal epithelium exclusively on PPD1, indicating that BMDCs directly 
contribute to postpartum re-epithelialization.
Conclusion: BM-derived progenitors have a novel non-hematopoietic 
cellular contribution to postpartum remodeling of the uterus in addition 
to immune cell contribution. This contribution may have an important 
functional role in physiological as well as pathological postpartum 
endometrial regeneration.

O-117
Interleukin-1β Inhibits Steroid Receptors and Other Biomarkers of 
Human Endometrial Stromal Cell Differentiation: Implications for 
Inflammation-Associated Infertility. Jie Yu,1 Sarah L Berga,2 Wei Zou,3 
Robert N. Taylor∗.2 1Wake Forest School of Medicine, Winston-Salem, 
NC, United States; 2University of Utah, Salt Lake City, UT, United States; 
3Hebei University of Science and Technology, Hebei, China.
Introduction: In women and mice, blastocyst nidation is controlled within 
a narrow window of uterine receptivity, mediated in part by estrogen 
receptor (ER)-α, progesterone receptors (PR)-A and -B, and the gap 
junction protein, connexin (Cx)43. The requirement of Cx43 was proven 
in loss-of-function, transgenic mice and extended in human endometrial 
stromal cell (ESC) cultures with inhibitors and small interfering (si)RNA. 
Various causes of low-grade inflammation can impair implantation. We 
used the proinflammatory cytokine, interleukin (IL)-1β, as a model of 
compromised decidualization in an effort to identify potential fertility-
enhancing therapeutics.
Methods: Human ESC derived from four parous women with regular 
menstrual cycles were grown under a standard decidualization protocol 
with hormones (10 nM 17β-estradiol, 100 nM progesterone, and 0.5 
mM dibutyryl cyclic adenosine monophosphate) for up to 7 days in the 
absence or presence of 0.1 nM IL-1β. Inhibition of ERK1/2 enzymes was 
effected by a selective pharmacological blocker (PD98059) or siRNA 
interference. Outcome variables included ESC shape, Western blots of 
steroid receptors, phospho(P)-signaling proteins and Cx43, and ELISA 
for secreted biomarkers (prolactin, IGFBP-1 and VEGF) in replicate 
cultures. The data were normally distributed and differences were accepted 
when two-tailed Student’s t-tests or analysis of variance (ANOVA) with 
Scheffé’s post hoc tests yielded P <0.05 (*).
Results: Time-course experiments showed that IL-1β caused a rapid 
increase in P-ER-α*, P-PR* and P-Cx43, followed by the cellular 
depletion of those proteins. Reduced secretion of prolactin*, IGFBP-1* 
and VEGF* also were noted. Treatment of ESC with PD98059 or ERK1/2 
siRNA resulted in reduced phosphorylation of MEK1/2*, ERK1/2* and 
p90 RSK* and blocked P-ER-α*, P-PR* and P-Cx43*. These changes 
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were accompanied by increased total ER-α, PR* and Cx43*, along with 
increases in cell shape index (from 0.29 ± 0.06 (control) to 0.76 ± 0.13*), 
and prolactin*, IGFBP-1* and VEGF*.
Conclusion: IL-1β, acting predominantly via the ERK1/2 pathway, 
caused phosphorylation and degradation of several critical signaling 
proteins and resulted in reduced ESC differentiation. By contrast, ERK1/2 
blockade, particularly in the presence of hormones, was accompanied 
by markers of enhanced ESC decidualization: increased ER-α, PR, and 
Cx43, differentiated morphology and prolactin, IGFBP-1 and VEGF 
secretion. Drugs that inhibit ERK1/2 oppose effects of IL-1β in the ESC 
model and could potentially enhance decidualization in women with 
uterine factor infertility.
Supported by the Eunice Kennedy Shriver NICHD: R21 HD78818 and 
U01 HD66439.

O-118
Uterine Fluid (UF)-Derived Extracellular Vesicles (EVs) as a Potential 
Noninvasive Proxy of Endometrial Transcriptomic Status. Elisa 
Giacomini∗,1 Giulia Maria Scotti,2 Dejan Lazarevic,2 Fabio Simeoni,2 
Ivan Molineris,2 Sofia Makieva,1 Enrico Papaleo,1 Giovanni Tonon,2 Paola 
Viganò.1 1Division of Genetics and Cell Biology, San Raffaele Hospital, 
Milan, Italy; 2CTGB, San Raffaele Hospital, Milan, Italy.
Introduction: EVs of uterine origin have been recently identified. We 
have simultaneously sequenced RNA species expressed in endometrial 
tissues and those present in the correspondent UF-derived EVs to assess 
whether the latest might be used as a noninvasive proxy of tissue in 
predicting endometrial physiology.
Methods: Endometrial tissue (n=10) and UF (n=10) samples were 
simultaneously obtained from the same women. UF-derived EVs from 
fertile women in proliferative (pUF-EVs) and secretory phase (sUF-EVs) 
have been isolated and characterized using standard procedures. For 
RNAseq analysis, libraries were synthesized starting from total RNA. 
Validation of UF-EV RNAseq results has been carried out.
Results: Nanoparticle Tracking Analysis (NTA) showed a high inter-
sample variability in the number of particle/ml while no differences have 
been observed in EV size among samples. Western blotting assay showed 
a strong enrichment of ALIX and TSG101 (specific exosome markers) 
and of CD63 and CD9 (EV markers) in UF-EVs. The presence of AR and 
ER-β proteins supported the endometrial origin of isolated EVs. A total 
of 4,132 transcripts were found in UF-EVs. Even if ‘expression’ in EVs 
was generally variable, it correlated well with that observed in tissues 
(Pearson coef. 0.71). DGEs analyses were performed, comparing gene 
expression in secretory vs proliferative phase on both tissues and EVs. 
In tissues, a list of 1482 differentially expressed genes was found while 
the analysis performed on EVs identified only 63 genes as differentially 
‘expressed’. The intersection of the two independent DGEs identified 
9 genes: TMEM37, TNS2, RIMKLB, PABPN1, ITGB8, ALDH1A3, 
SNHG25, DCDC2, MECOM. Five genes were selected for validation 
of the RNAseq analysis on UF-EVs taking into account their biological 
significance in endometrial activity. The PCR analysis showed a stable 
presence of TMEM37, ANXA2, ALDH1A3 and ITGB8 transcripts in 
sUF-EVs while DCDC2 transcript was detected mostly in pUF-EVs, 
confirming RNAseq results.
Conclusion: Despite the high variability observed in EV expression data, 
RNA species in UF-EVs reflect part of the endometrial transcriptome and 
can be useful in the assessment of endometrial status.

O-119
Increased Levels of Thromboinflammatory Factors in Pregnant 
Women with PCOS at Term Detected by Quantitative Label-Free 
Plasma Proteomics. Riikka K Arffman†,1 Mayank Saraswat,2 Masuma 
Khatun†,1 Rahul Agarwal,3 Tiialotta Tohmola†,2 Susanne Lager,4 Inger 
Sundström-Poromaa,4 Sakari Joenväärä,2 Risto Renkonen∗,2 Terhi T 
Piltonen∗.1 1University of Oulu, Oulu, Finland; 2University of Helsinki, 
Helsinki, Finland; 3All India Institute of Medical Sciences, New Delhi, 
India; 4Uppsala University, Uppsala, Sweden.
Introduction: Polycystic ovary syndrome (PCOS) is a the most common 
endocrinological disorder of fertile aged women. PCOS has been 
associated with adverse pregnancy outcomes and abnormalities of the 
placenta. By taking a quantitative label-free proteomics approach we set 
out to investigate if changes in the plasma proteome of pregnant women 
with PCOS could elucidate the mechanisms behind the pathologies 
observed in PCOS pregnancies.
Methods: Plasma samples from uncomplicated term pregnancies (7 
PCOS and 20 controls matched for age and BMI) were analyzed by 
Ultra Performance Liquid Chromatography-Ultra Definition Mass-
Spectrofotometry (UPLC-UDMSE). Data was analyzed with Progenesis 
QI software. Proteins with ≥2 unique peptides were identified and 
differences were assessed using Mann-Whitney test (p<0.05). To classify 
the cases and controls we used three parallel methods: orthogonal 
projections to latent structure-discriminant analysis (OPLS-DA), 
hierarchical clustering and self-organizing maps (SOMs). Furthermore, we 
identified networks altered by PCOS by Ingenuity Pathway Analysis (IPA). 
ROC curve analysis was performed for significantly different proteins.
Results: A total of 169 proteins with ≥2 unique peptides were differentially 
expressed between cases and controls, from which 35 passed the cutoff 
Mann-Whitney p-value of 0.05. Clustering analyses revealed that the cases 
and controls mostly separated from each other. In IPA, networks related 
to humoral immune responses, inflammatory responses, cardiovascular 
disease and cellular growth and proliferation were altered by PCOS. 
Based on OPLS-DA two proteins were significantly enriched in PCOS: 
properdin (CFP) (p(corr) value= -0.850) and insulin-like growth factor II 
(IGF-II) (p(corr)=-0.691). In our dataset, properdin had the best predictive 
accuracy for PCOS (AUC = 1).
Conclusion: Healthy pregnant women with PCOS display altered plasma 
proteome even during uncomplicated pregnancies. Most of the altered 
proteins were associated with networks related to inflammation, humoral 
immunity and cardiovascular disease. The observed changes in circulating 
thromboinflammatory factors may indicate defective placental function or 
by themselves induce pathological changes that lead to increased incidence 
of pregnancy-related hypertensive disorders in women with PCOS.

O-120
Oocyte Retrieval and Maturation Rate from Very Young Pre-
Menarche Girls. Gilad Karavani†, Natali Schachter-Safrai†, Talya 
Daniel - Mordechai, Ariel Revel, Tal Imbar∗. Hadassah - Hebrew Univ. 
MC, Jerusalem, Israel.
Introduction: Young children are a unique group in onco-fertility field. 
Cryopreservation of ovarian cortical tissue (OCT) followed by auto-
transplantation has emerged as a promising option. During ovarian cortex 
preparation to freezing, immature follicles are seen in the medium and 
ovarian surface. These can be matured in vitro (IVM) and frozen for 
future use. We aim to assess IVM feasibility and efficiency from OCT 
done to very young patients.
Methods: prospective cohort of patients age 0-18 years at the time of 
cancer diagnosis, from a single center, which chose to cryo preserve 
ovarian tissue from 1997-2017. patients who received chemotherapy or 
radiotherapy prior to OCT were excluded. Data collected included age 
at cryopreservation, clinical diagnosis, chemotherapy treatment timing 
with regard to OCT, no. of ampules froze, no. of oocytes retrieved and 
IVM rate. A comparison was made between the pre-menarcheal and post-
menarcheal patients. We also compared the results in our unique group 
of very young patients (0-4 years) to the total results.
Results: OCT performed to 33 pre menarche patients all under the age 
of 10 years and 60 post menarche patients. The main cancers in the pre 
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menarche group were sarcoma (45.5%) and other carcinoma (21.2%) while 
in the post menarche sarcoma (46.7%) and hematologic diseases (36.7%). 
In both groups, unilateral complete oophorectomy done in more than 
86% of the cases. There was no difference in procedure related measures 
(operative complications, hospital stay and time to start of chemotherapy). 
A higher number of ovarian pieces was froze in the post menarche patients 
(8.8±2 and 12.6±3.9, respectively, p<0.05) but there was no difference 
in the number of oocytes retrieved (8.1±6.8 and 10.6±8.5 respectively). 
Also the overall in vitro maturation rate was higher in the post menarche 
group (15.5% and 28.2% respectively, p<0.001, OR 0.47). Considering 
only the pre menarche patients (patients up to 10 years off age), age 4 years 
or less yielded less ampules ovarian cortex stripes to freeze (8.1±1.5 and 
9.2±2.1 respectively, p<0.05) and less in vitro maturation rate of oocytes 
retrieved (4.9% and 18.2% respectively, p<0.05).
Conclusion: In our young OCT patients, there is a linear correlation 
between the age of the patient and the number of oocyte retrieved from 
her tissue and the rate of in vitro maturation of these oocytes. In very 
young patients (under 5 years), the number of oocytes extracted is low 
and the ability to mature them is very limited, making this procedure 
almost impractical in this age group.
*Figure(s) will be available online.

O-121
Anti-Inflammatory Therapy Suppresses Nutrient-Stimulated 
Circulating Tumor Necrosis Factor-A Levels and Suppressor of 
Cytokine-3 Expression in Lean Women with Polycystic Ovary 
Syndrome (PCOS). Frank González,1 Kieren J. Mather,2 Robert V. 
Considine,2 Anthony J. Acton.2 1University of Illinois at Chicago College 
of Medicine, Chicago, IL, United States; 2Indiana University School of 
Medicine, Indianapolis, IN, United States.
Introduction: In obesity, tumor necrosis factor-α (TNFα) and suppressor 
of cytokine-3 (SOCS-3) are proinflammatory mediators of insulin 
resistance. We have shown that in PCOS, elevated circulating TNFα levels 
and increased lipid-stimulated SOCS-3 expression in mononuclear cells 
(MNC) are independent of obesity. We examined the effect of salsalate 
administration on nutrient-stimulated plasma TNFα and SOCS-3 mRNA 
and protein from MNC along with the ovarian androgen response to HCG 
administration and insulin sensitivity in lean women with PCOS.
Methods: Seven lean women with PCOS diagnosed on the basis of 
secondary amenorrhea and hyperandrogenemia were selected for study. 
They had a normal BMI (23.1±0.5 kg/m2) and normal insulin sensitivity 
based on an OGTT insulin area under the curve0-120 <7,000. Subjects 
ingested 100 ml of dairy cream, received a single 5000 IU IM injection 
of HCG and underwent a two-step pancreatic clamp within 5-8 days of 
menses. Subjects received salsalate 3 gm daily for 12 weeks and were 
retested after treatment. MNC were isolated from pre- and post-treatment 
blood samples drawn while fasting and 2 hours after cream ingestion 
and the hyperglycemic phase (130 mg/dl) of the clamp. Plasma TNFα 
was measured by ELISA. The SOCS-3 mRNA and protein content 
were respectively quantified by RT-PCR and Western blotting. Serum 
testosterone (T) and androstenedione (A) were measured by RIA from 
blood samples drawn at 0, 24, 48 and 96 hours after HCG administration.
Results: In response to salsalate treatment, there was a significant 
reduction from baseline (%) in lipid-stimulated plasma TNFα (21.9±4.3 
vs. 6.8±0.9, p<0.009), SOCS-3 mRNA (29.4±9.0 vs. 6.1±1.1, p<0.03) 
and SOCS-3 protein (46.7±2.9 vs. 11.8±0.7, p<0.0001); and in glucose-
stimulated SOCS-3 mRNA (56.4±14.2 vs. 33.7±10.9, p<0.008) and 
SOCS-3 (41.0±1.4 vs. 10.6±0.6, p<0.0001). Salsalate treatment also 
reduced basal T levels (67±6 vs. 34±6 ng/dl, p<0.003) and the HCG-
stimulated androgen AUC (T: 7577±767 vs. 3718±488, p<0.002; 
A: 556±37 vs. 313±52, p<0.02), but did not alter basal endogenous 
glucose production (3.0±0.4 vs. 2.7±0.5 mg/kg/min, p=0.45) or the 
glucose disposal rate (4.4±0.5 vs. 3.5±0.5 mg/kg/min, p=0.22) during 
the euglycemic phase (90 mg/dl) of the clamp. In response to salsalate 
treatment, the absolute change (Δ) in testosterone AUC was negatively 
correlated with lipid-stimulated Δ TNFα (r=0.77, p<0.05).
Conclusion: In lean-insulin-sensitive women with PCOS, nonsteroidal 
anti-inflammatory therapy suppresses proinflammatory mediators 

of insulin resistance without further improving insulin sensitivity. 
Nevertheless, inflammation directly stimulates hyperandrogenism 
independent of insulin resistance.

O-122
Relationship between Luteal Serum and Urinary Hormones in 
Women Traversing Menopause: Study of Women’s Health Across 
the Nation Daily Hormone Study (SWAN DHS). Nanette Santoro∗,1 
Samar El Khoudary,2 Gail L Greendale,3 Dan McConnell,4 Alexis Nasr,2 
Genevieve Neal-Perry,5 Jelena Pavlovic,6 Carol Derby,6 Ellen B Gold.7 
1University of Colorado, Aurora, CO, United States; 2University of 
Pittsburgh, Pittsburgh, PA, United States; 3University of California at Los 
Angeles, Los Angeles, CA, United States; 4University of Michigan, Ann 
Arbor, CO, United States; 5University of Washington, Seattle, WA, United 
States; 6Albert Einstein College of Medicine, New York, NY, United States; 
7University of California at Davis, Davis, CA, United States.
Introduction: The relationship between urine and serum hormones have 
rarely been examined in the luteal phase of the cycle and are not previously 
reported in the perimenopause.
Methods: A subset of women in the SWAN DHS’s 4th year (H4) collected 
daily, first-morning voided urine for one menstrual cycle or up to 50 days 
and provided a blood sample on a prospectively identified date in the 
(expected) midluteal phase. Urine and blood were analyzed for LH, FSH, 
estradiol (E2, serum) or estrone conjugates (E1c, urine), and progesterone 
(P4, serum) or pregnanediol glucuronide (Pdg, urine; methods in JCEM 
2004; 89:2622). Hormones were log transformed and correlated using 
Pearson correlation and linear regression.
Results: 45/474 women in the H4 collection had a concurrent serum/
urine sample from the luteal phase; mean age of these 45 women was 
49+/-2 (SD); 60% were early perimenopausal, 15% each were pre- or 
late perimenopausal, and 10% were post or unknown status. Correlation 
coefficients for each hormone pair from the 45 samples (Table 1) all had 
P<0.0001; linear regression findings were similar.
Conclusion: Close correlation is maintained between serum and urine 
LH, FSH, E2/E1c and P4/Pdg in midlife women. Due to the relative 
contributions of multiple estrogen species to the measured E1c, estradiol 
and E1c were least well correlated. The close correspondence between 
luteal progesterone and urinary Pdg over physiologic luteal phase 
concentrations make it a potentially useful marker of luteal function 
across the menopausal transition.
SWAN has grant support from the National Institutes of Health (NIH), 
DHHS, through the National Institute on Aging (NIA), the National 
Institute of Nursing Research (NINR) and the NIH Office of Research 
on Women’s Health (ORWH) (Grants U01NR004061; U01AG012505; 
U01AG012535; U01AG012531; U01AG012539; U01AG012546; 
U01AG012553; U01AG012554; U01AG012495). The content of this 
abstract is solely the responsibility of the authors and does not necessarily 
represent the official view of the NIH, NINR, ORWH or the NIH.

Serum/Urine Correlations

LH FSH E1c/E2 Pdg/P

Pearson R 0.79 0.91 0.58 0.85

O-123
Insulin Increases Kisspeptin Expression in Hypothalamus and 
Induces Early Puberty in Lean, Hyperinsulinemic Murine Model. 
Farrah L Saleh†,1,2 Aditi A Joshi†,1 Clare A. Flannery∗.1 1Yale School of 
Medicine, New Haven, CT, United States; 2Frank H. Netter MD SOM at 
Quinnipiac University, North Haven, CT, United States.
Introduction: Girls with obesity have an increased risk of early puberty. 
Obesity is associated with insulin resistance and hyperinsulinemia. At 
the onset of normal puberty, physiologic insulin resistance occurs and is 
thought to facilitate growth. We previously found an increase in pituitary 
expression of insulin receptor (IR) isoform A in pubertal mice, suggesting 
a role for insulin signaling in puberty initiation. Importantly, we found 
that hyperinsulinemic, transgenic MKR mice undergo puberty earlier than 
normoinsulinemic, wild-type (WT), despite a lean phenotype. To explain 
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why puberty may occur earlier in girls with obesity, we hypothesize that 
insulin promotes central initiation of puberty by augmenting kisspeptin-
mediated GnRH secretion by the hypothalamus and/or gonadotropin 
release by the pituitary.
Methods: We evaluated pre-pubertal and pubertal MKR (n=12) and WT 
FVB/NJ (n=16) mice, with puberty defined as onset of vaginal opening. 
Insulin tolerance testing (1unit/kg) was completed to document the degree 
of insulin resistance. Serum IGF-1 levels were measured by ELISA. Gene 
expression was quantified using qRT-PCR and analyzed by Student’s t-test 
after log transformation.
Results: Insulin resistance increased at puberty in WT mice, while fasting 
euglycemia was maintained, consistent with normal puberty. MKR 
mice had greater insulin resistance than WT mice at puberty despite 
having a 24% lower body weight (p<0.0001) and similar IGF-1 levels 
(p=NS). At puberty, hypothalamic kisspeptin expression was 2.8-fold 
higher in hyperinsulinemic MKR than normoinsulinemic WT (p<0.05). 
Hypothalamic expression of IR-A and IR-B were similar between MKR 
and WT (p=NS, respectively), and did not change at puberty. Pituitary 
expression of the GnRH-Receptor at puberty was similar between MKR 
and WT mice (p=NS).
Conclusion: Our results indicate that insulin increases hypothalamic 
kisspeptin expression, which may lead to increased GnRH secretion and 
trigger puberty. We see comparable levels of insulin receptor in the WT 
and MKR hypothalamus, suggesting central sensitivity to insulin persists 
in the setting of peripheral resistance. These findings may in part explain 
premature puberty in girls with obesity, and suggest adiposity alone is not 
the critical signal for puberty initiation, as previously thought. Reducing 
insulin levels in prepubertal girls with obesity may reduce the risk of 
early puberty.

O-124
Ibuprofen Inhibits Expression of Key Genes Involved in Androgen 
Production by Rat Theca Interstitial Cells and Abrogates Effects of 
IL-1ß. Chelsea W Fox†, Lingzhi Zhang, Antoni Duleba∗. University of 
California San Diego, La Jolla, CA, United States.
Introduction: Polycystic ovary syndrome (PCOS) is a reproductive 
endocrine disorder associated with low-grade systemic inflammation. 
The directionality of this relationship has yet to be identified, however 
emerging evidence points toward inflammation acting as a promoter of 
PCOS. Prior studies have shown that pro-inflammatory signaling can 
up-regulate theca cell androgen steroidogenesis and theca proliferation, 
the key features of theca cells in women with PCOS. We hypothesize 
that inhibition of this inflammatory signaling using the nonsteroidal 
anti-inflammatory (NSAID) agent, ibuprofen, will reduce expression of 
genes involved in androgen synthesis, reverse effects of inflammatory 
cytokine (lnterleukin 1ß; IL-1ß) and may lead to development of novel 
treatments of PCOS.
Methods: Isolated rat theca interstitial cells (TICs) were cultured in 
chemically defined media for 48 hours in the absence or in the presence 
of typical pharmacologic levels of ibuprofen (10-5-10-4M) and/or pro-
inflammatory agent, IL-1β(1ng/ml). RNA was isolated, and rt-qPCR was 
performed to evaluate mRNA expression of Cyp17a1, Cyp11a1, Hsd3b 
andHprt (reference gene). Cell number of viable cells were estimated 
after 96 hours of culture using the Prestoblue reagent. Results were 
analyzed using Analysis of Variance followed by pair-wise comparisons 
(Tukey HSD).
Results: Ibuprofen, when compared to Control cultures, reduced basal 
expression of Cyp17a1 by 82% (P<0.001), Cyp11a1 by 59% (P=0.01) 
and Hsd3b by 39% (P=0.02). IL-1ß increased expression of Cyp17A1 by 
15.4-fold, Cyp11a1 by 9.2-fold and Hsd3b by 3.2-fold; all at P≤0.001). All 
these effects were abrogated by ibuprofen (P<0.001). IL-1ß increased theca 
cell proliferation by 91% (P<0.0001) and this effect was also reduced by 
more than 50% in the presence of ibuprofen (P=0.02).
Conclusion: Collectively, our data demonstrate that ibuprofen inhibits 
basal and IL-1ß induced expression of key genes regulating androgen 
synthesis. Furthermore, ibuprofen markedly attenuates stimulatory effects 

of IL-1ß on proliferation of theca-interstitial cells. We speculate that 
NSAIDs may be of potential use in treatment of thecal hyperplasia and 
excessive androgen production such as encountered in PCOS.

O-125
Conditional Double Deletion of Dnmt3a and Dnmt3b in the Second 
Heart Field Progenitors Ameliorates Maternal Diabetes-Induced 
Congenital Heart Defects. Penghua Yang†, Peixin Yang∗. University of 
Maryland School of Medicine, Baltimore, MD, United States.
Introduction: Human and animal studies have demonstrated that 
pregestational maternal diabetes induces congenital heart defects (CHDs) 
in the offspring. Yet, the mechanism underlying diabetes-induced CHDs 
is not clear. Evidence also suggest that the second heart field (SHF) 
is the primary target by maternal diabetes. Because previous studies 
indicated that altered epigenetic modifications were involved in the 
induction of diabetic embryopathy, we aim here to determine whether 
DNA methylation contributes to the etiology of diabetes-induced CHDs.
Methods: The SHF Isl1 (Islet-1, a LIM homeodomain transcription 
factor) positive progenitors were isolated through Fluorescence activated 
cell sorting using a global double fluorescent Flox mT/mG mouse 
(the Jackson Laboratory) crossed with the Isl1-Cre mice. The Flox 
Dnmt3a (DNA-methyltransferase 3a) (Dnmt3af/f) female mice mated 
with Dnmt3bf/f male mice to generate Dnmt3af/f;Dnmt3bf/f mice. 
The Dnmt3af/+;Dnmt3bf/+;Isl1-Cre mice were generated by crossing 
Dnmt3af/f;Dnmt3bf/f female mice with Isl1-cre male mice. The Dnmt3a 
and Dnmt3b genes were simultaneously deleted in the Isl1+ progenitors 
when Dnmt3af/+;Dnmt3bf/+;Isl1-Cre nondiabetic male mice mated with 
Dnmt3af/f;Dnmt3bf/f nondiabetic and diabetic female mice. Maternal 
diabetes was induced by injecting streptozotocin (STZ) (65 mg/kg) 
through the tail vein. At embryonic day 17.5 (E17.5), embryos were 
dissected from uterus for CHD examination.
Results: Maternal diabetes increased Dnmt3a and Dnmt3b mRNA and 
protein expression in isolated Isl1+ SHF progenitors during period of 
cardiac morphogenesis. Promoter hypermethylation was observed in 
cardiac transcription factors, Mef2c and Nkx2.5, in Isl1+ progenitors of 
hearts exposed to maternal diabetes. Conditional double deletion of the 
Dnmt3a gene and the Dnmt3b gene (Dnmt3af/f;Dnmt3bf/f;Isl1-Cre+ 
embryos) did not affect heart development (Table 1). Embryos without 
Dnmt3a gene and/or Dnmt3b gene exhibited 37.5% CHDs (Table 1), 
whereas embryos with double gene deletion did not have any CHDs.
Conclusion: Our findings suggest that increased Dnmt3a and Dnmt3b 
mediate the teratogenicity of maternal diabetes leading to CHDs, probably 
through promoter hypermethylation-repressed cardiac transcription factor 
expression in the SHF.
*Figure(s) will be available online.

O-126
Placental Mechanistic Target of Rapamycin (mTOR) Controls Fetal 
Pancreatic Beta (β) Cell Development and Function: A Potential 
Therapeutic Target in Intrauterine Growth Restriction (IUGR). 
Fredrick J Rosario, Sydney L Coates, Colleen G Julian, Lorna G Moore, 
Theresa L Powell, Thomas Jansson∗. University of Colorado Anschutz 
Medical Campus, Aurora, CO, United States.
Introduction: IUGR is associated with impaired development and 
function of pancreatic β-cells in the fetus and throughout adult life. 
However, the molecular mechanisms underpinning the early life origins 
of β-cell dysfunction are poorly understood. IUGR is associated with 
inhibition of placental mTOR Complex 1 (mTORC1) and mTOR Complex 
2 (mTORC2) signaling and we have demonstrated that mTOR signaling 
regulates the secretion of proteins from the trophoblast, some of which are 
known to traffic to the fetal circulation. We hypothesized that the secretome 
of primary human trophoblast cells (PHTs) after inhibition of mTORC1 or 
mTORC2 signaling decreased fetal islet β-cell insulin secretion in mice.
Methods: PHT cells were isolated from term placenta and after 18 hr of 
culture and transfected with either scramble (Control), raptor (mTORC1 
inhibition) or rictor siRNA (mTORC2 inhibition). Conditioned media 
(Secretome) from siRNA treated PHT was collected at 90 hr of culture. 
Fetal islets isolated at embryonic day (E)18.5 from C57/BL6 mice were 
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cultured and incubated with PHT cell conditioned media for 24 hr. Fetal 
islet glucose or leucine-stimulated insulin secretion was determined. Cell 
lysates from islets treated with conditioned media were used to determine 
the protein expression of PDX1 (pancreatic and duodenal homeobox 
1) and mitochondrial electron transport chain complexes (ETC) using 
Western blot. Statistical significance was tested by repeated measures 
ANOVA and Bonferroni corrected post-hoc testing.
Results: Secretome from PHT cells after mTORC1 or mTORC2 inhibition 
decreased glucose-stimulated insulin secretion (GSIS) in fetal islets (-45%, 
p<0.003 and -55% p<0.001, respectively). Secretome from PHT cells with 
mTORC1 inhibition, but not secretome from PHT cells with mTORC2 
inhibition, decreased (-37%, p<0.01) leucine stimulated insulin secretion 
in fetal islets. Moreover, secretome from PHT cells with inhibition of 
mTORC1 or mTORC2 down-regulated PDX1 (-65%, p<0.003 and -72%, 
p<0.0001, respectively) and mitochondrial ETC-II protein expression 
(-59%, p<0.001 and -25%, p=0.04, respectively) in fetal islets. Secretome 
from PHT cells with mTORC2 inhibition decreased the ETC-V protein 
expression in fetal islets (-30%, p=0.03).
Conclusion: Trophoblast mTORC1 and mTORC2 signaling regulates 
the secretion of placental factors that appear to modulate fetal islet 
insulin secretion in response to both glucose and leucine. Islet PDX1 
and mitochondrial ETC protein expression are also impacted by factors 
secreted by the placenta under the regulation of mTOR signaling. We 
speculate that interventions to enhance placental mTOR signaling in IUGR 
pregnancies may improve fetal islet β-cell development and function.

O-127
PreImplantation Factor Dictates Oligodendrocyte Differentiation 
by Modulating NCOR2 Methylation in H19 Dependent Manner. 
Marialuigia Spinelli†,1,2 Daniel Surbek,1 Andreina Schoeberlein,1 Irene 
Keller,1 Angelique Bordey,3 Eytan Barnea,4 Michael Paidas,3 Martin 
Mueller.1,3 1University of Bern, Bern, Switzerland; 2University of Naples 
“Federico II”, Naples, Italy; 3Yale University School of Medicine, New 
Haven, CT, United States; 4BioIncept LLC, New York, NY, United States.
Introduction: Premature infants face multiple challenges including 
periventricular leukomalacia (PVL) and successful therapies are lacking. 
Oligodendrocyte Progenitor Cells (OPCs) give rise to myelin producing 
cells during brain development. Activation of dormant OPCs at the 
epigenetic level represents an attractive strategy. Long non-coding RNA 
H19 is a potential candidate to regulate epigenetic cell differentiation 
since it inhibits S-adenosylmethionine-dependent methyltransferases 
that methylate DNA at regulatory sites. Since synthetic PreImplantation 
Factor (sPIF) protects against multiple neuronal disorders, we posit that 
sPIF activates OPCs by tuning gene methylation dynamics through H19.
Methods: We treated OPCs MO13.13 cell line with sPIF (200nM; 48h) 
and assessed downstream differentiation markers by quantitative RT-PCR 
and Western blot. We performed H19 loss and gain of function studies and 
genome-wide methylation profiling. We used Two-tailed Student’s t-test 
and Mann-Whitney tests analysis. We considered p <0.05 as significant.
Results: sPIF increased expression of immature and mature 
oligodendrocyte markers (MBP, Claudin-11, CNPase, and Olig2) at 
gene and protein level and this was H19-dependent (Fig. 1A and B). 
Genome-wide methylation profiling identified the gene locus of the 
nuclear receptor co-repressor 2 (NCOR2) as H19 target (Fig. 1C). NCOR2 
is a key regulatory cellular factor determining OPC`s fate. Consistently, 
sPIF`s induced OPCs differentiation was abolished in the presence of 
siNCOR2 (Fig. 1D).
Conclusion: sPIF dictates OPCs fate by de-methylation of NCOR2 in 
H19 dependent manner (Fig. 1E). Given that sPIF promotes myelination 
in animal models and FDA Fast Track designation of sPIF in First Human 
Clinical Trial, sPIF clinical trials to prevent PVL may be envisioned.
*Figure(s) will be available online.

O-063
Greater STAT3 Phosphorylation and Enhanced Mitochondrial 
Respiration in the Left Ventricle of Growth Restricted Ovine Fetuses. 
AT Antolic†,1 AL Pendleton,1 AC Kelly,1 MJ Anderson,1 MA Davis,1 CA 
Bidwell,2 LE Camacho,1 SW Limesand∗.1 1University of Arizona, Tucson, 
AZ, United States; 2Purdue University, West Lafayette, IN, United States.
Introduction: Placental insufficiency (PI) diminishes delivery of nutrients 
and oxygen to the developing fetus and causes intrauterine growth 
restriction (IUGR). Higher rates of adult onset cardiovascular disease 
are associated with IUGR. Left ventricle (LV) cardiomyopathies are 
implicated in a myriad of human pathological conditions. Our objective 
was to utilize transcriptomics to identify enriched pathways within the 
LV of PI-IUGR fetuses.
Methods: PI-IUGR fetuses were created by exposing pregnant ewes to 
high ambient temperatures in mid-gestation. Necropsies were performed 
at 133±1 days on 12 IUGR and 11 control (CON) fetuses, and fetal LV 
were collected. RNA-seq was performed on a subset of these fetuses (n=6/
group). Gene ontology and KEGG pathway inference were performed 
on differentially expressed (DE) genes. The activity of electron transport 
chain (ETC) complexes 1 (C1) and 2 (C2), the relative expression of 
selected proteins within C1, C2, and the JAK-STAT signaling pathway 
were evaluated. Mitochondria were isolated from LV (6 IUGR, 5 CON). 
C1 dependent respiration rates were measured with respiratory substrate 
(±ADP, ±glutamate/malate). Data were analyzed by Student’s t-test 
(Table 1).
Results: Pathway analysis of DE genes indicated enriched mitochondrial 
processes, specifically oxidative phosphorylation and JAK-STAT 
signaling. C1 and C2 protein expression were lower in IUGR than CON 
LV, but their activities were unaffected. Furthermore, LV mitochondrial 
respiration was greater in IUGR fetuses than CON. Protein expression 
of SOCS3 and phospho-STAT3 (S727 and Y705) relative to total STAT3 
were greater in IUGR LV compared to CON (Table 1).
Conclusion: Mitochondrial respiration is enhanced in the LV of 
IUGR fetuses despite lower expression of obligatory ETC proteins. 
Mitochondrial incorporation of phospho-STAT3 (S727) is known to 
increase the coupling of C1 and C2 implicating greater STAT3 activity. 
These results indicate that adaptive mechanisms exist within the IUGR 
fetal heart, which support growth and metabolism despite severe nutrient 
restriction. Supported by NIH RO1 DK084842 and T32 HL007249 
*Figure(s) will be available online.

O-129
Nanoparticle-Encapsulated Antioxidant Delivery Reduces Placental 
Nitrosative Stress in a Sex-Specific Manner in a Rat Model of Fetal 
Hypoxia. E Ganguly†,1 MM Aljunaidy,1 JS Morton,1 R Kirschenman,1 
TJ Phillips,2 CL Cooke,1 CP Case,2 ST Davidge∗.1 1University of Alberta, 
Edmonton, AB, Canada; 2University of Bristol, Bristol, United Kingdom.
Introduction: Pregnancy complications leading to chronic fetal hypoxia 
have been linked to the development of adult cardiovascular disease in 
the offspring. Prenatal hypoxia leads to placental under-perfusion, altered 
gene expression of key factors in placental angiogenic development (e.g. 
vascular endothelial growth factor; VEGF-A) and impaired placental 
function, eventually affecting development of key fetal organ systems. We 
have previously shown that prenatal hypoxia decreased oxygenation and 
increased placental superoxide (O2

-) levels. Increased O2
- levels scavenge 

nitric oxide (NO) to produce peroxynitrite (e.g. nitrosative stress) and 
reduce bioavailability of NO for vasodilation. MitoQ is an antioxidant 
which, by encapsulation in nanoparticles (nMitoQ), can be used to reduce 
placental O2

- without transplacental passage to avoid potential off-target 
effects on the fetus. We hypothesized that nMitoQ treatment prevents 
hypoxia-induced placental nitrosative stress and ultimately promotes a 
pro-angiogenic environment.
Methods: Pregnant rats were exposed to either hypoxia (11% O2) or 
normoxia (21% O2) from gestational day (GD) 15-21; term=22 days. On 
GD15, rats were intravenously injected with saline or nMitoQ. On GD21, 
placentae from both sexes were collected for detection of peroxynitrite 
(nitrotyrosine staining) and NO (DAF-FM staining). VEGF-A mRNA 
expression (qPCR) was measured in the placental labyrinth zones.
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Results: Peroxynitrite formation was increased in placentae of hypoxic 
female offspring only (normoxia: 0.014±0.001 a.u. vs. hypoxia: 
0.018±0.001 a.u.; p=0.019), which was significantly reduced by nMitoQ 
(hypoxia-saline: 0.018±0.001 a.u. vs. hypoxia-nMitoQ: 0.015±0.001 
a.u.; p=0.02). Placentae of only prenatally hypoxic female offspring 
had increased NO levels (normoxia: 0.017±0.001 a.u. vs. hypoxia: 
0.022±0.002 a.u.; p=0.02), which was not affected by nMitoQ. Prenatal 
hypoxia reduced VEGF-A expression in placentae from male (normoxia: 
2.24±0.47 vs. hypoxia: 0.96±0.20; p=0.01) and female offspring 
(normoxia: 1.55±0.033 vs. hypoxia: 0.74±0.10; p=0.03) while nMitoQ 
increased VEGF-A expression in only placentae from hypoxic female 
offspring.
Conclusion: Interestingly, both NO and nitrosative stress was increased 
in placentae of only prenatally hypoxic female but not male offspring, 
suggesting a sex-specific divergence in placental adaptive response to 
prenatal hypoxia. nMitoQ treatment reduced placental nitrosative stress 
and increased VEGF-A, an indicator for a pro-angiogenic environment, 
in only female offspring. Sex differences need to be taken into account 
to develop placental-targeted therapeutic strategies for optimizing fetal 
development in complicated pregnancies.

O-130
Novel Gasotransmitter Protection against Fetal Origins of Vascular 
Disease: The Role of Hydrogen Sulphide. B J Krause†,1 T A Garrud†,2 S 
G Ford†,2 Y Niu†,2 D A. Giussani∗.2 1Pontificia Univ. Catholica de Chile, 
Santiago, Chile; 2University of Cambridge, Cambridge, United Kingdom.
Introduction: Developmental origins of disease remain an important 
problem, increasing interest in isolating mechanisms to identify 
intervention. Here, we tested the hypothesis that hydrogen sulphide (H2S) 
protects against early origins of cardiovascular dysfunction in adverse 
development. Using an established chicken embryo model of peripheral 
vascular dysfunction triggered by developmental hypoxia, we show 
that N-acetylcysteine (NAC) protects hypoxic chicken embryos against 
vascular dysfunction via nitric oxide (NO)-independent pathways. Further, 
the mechanism of protection by NAC is H2S-dependent.
Methods: Fertilised Bovans Brown eggs were incubated under normoxia 
(Nx, n=14) or chronic hypoxia (Hx, 14% O2, n=16) from day 1 (term 
~ 21 d). NAC (33 μg.kg-1 in 100 μl saline) or vehicle (100 μl) were 
administered daily into the air cell from day 13, equating to 25 weeks of 
human pregnancy. On day 19, the embryo underwent euthanasia, weighed 
and second order femoral arteries mounted for wire myography. Dilator 
responses to SNP (10-9-10-4M), the H2S donor NaHS (10-6-10-4M) and 
methacholine (1010-10-5M) were generated; the latter + LNAME (10-5M) to 
isolate NO-dependent and -independent mechanisms. Data were analysed 
statistically by Two-Way ANOVA.
Results: Hypoxic development promoted NO-dependent endothelial 
dysfunction in the chicken embryo near term (Fig. 1A and B). Treatment 
with NAC following the onset of hypoxic incubation rescued endothelial 
dysfunction via enhanced NO-independent mechanisms (Fig.1A and 
B). Embryos treated with NAC, whether normoxic or hypoxic, showed 
enhanced relaxant responses to H2S (Fig.1C and D), with no effect on 
NO-mediated relaxation (Fig.1 D). Hypoxic chicken embryos were 
significantly lighter but there was no effect of NAC treatment on fetal 
growth (data not shown).
Conclusion: Treatment of hypoxic chicken embryos with NAC does not 
affect growth but protects against early origins of vascular disease by H2S-
dependent pathways. The gasotransmitter H2S is an excellent candidate for 
therapy against developmental programming of cardiovascular disease.
Supported by SRI In Training Grant 2017, Fondecyt 1181341, The 
Wellcome Trust and The British Heart Foundation
*Figure(s) will be available online.

O-131
Targeting Sonic Hedgehog Signaling in Human Leiomyosarcoma Cells 
by SMO and GLI1 Inhibition. Natalia Garcia,1,2 Katia Carvalho,2 Ayman 
Al-Hendy,1 Qiwei Yang.1 1University of Illinois at Chicago, Chicago, IL, 
United States; 2Faculdade de Medicina da Universidade de Sao Paulo, 
Sao Paulo, Brazil.
Introduction: The uterine leiomyosarcoma (ULMS) is the most common 
type of sarcoma, it is an aggressive tumor with poor prognosis and high 
rates of recurrence. Sonic Hedgehog (SHH) signaling has been shown to 
be involved in the development of many diseases. However little is known 
about the role of SHH signaling in the pathogenesis of ULMS. In this 
study, we investigate the molecular mechanism of SHH pathway in ULMS 
and determine the treatment options for reversing the phenotype of ULMS. 
Methods: Uterine smooth muscle (USTM) and ULMS cells lines were 
used to evaluate the mRNA and protein expression of SHH components 
(SHH, PTCH1, SMO, GLI1, 2 and 3) and targets (CCND1, BCL-2, 
c-MYC, RAD51, p21, TP53, ABCG2, BMP4 and VEGF). MTT assay 
was performed to evaluate the inhibitory effect of SMO (GDC0449 and 
LDE225) and GLI (Gant58 and Gant61) inhibitors for proliferation. 
Nuclear and cytoplasm fraction were prepared. Protein and RNA 
expression levels were determined by Western blot and q-PCR analysis. 
Migration and invasion were also performed to determine the ULMS 
phenotype change by SMO and GLI1 inhibition. The statistical analysis 
was performed using GraphPad Prism 5, the statistical significance was 
accepted for p<0.05.
Results: Upregulated expression of SMO, and GLI1, 2 and 3 was observed 
with increased nuclear translocation for GLI1 and 2 in ULMS. Although 
SHH ligand was not detected, PTCH1 showed decreased expression in 
ULMS cells as compared to UTSM cells. Among the GLI targets, the 
expression of BCL-2, c-MYC, RAD51, and TP53 was increased, however 
the expression of p21, CCND1, VEGF, ABCG2 and BMP4 was decreased 
in ULMS. LDE225 and Gant61 exhibited a potent inhibitory effect for 
cell proliferation, concomitant with decreased expression of PCNA. 
Downregulated expression of SMO and GLIs with decreased GLIs nuclear 
translocation was found in response to SMO and GL1 inhibition. In 
addition, p21 expression was upregulated and RAD51 and TP53 expression 
was downregulated, however these changes were more significantly using 
SMO inhibitor. Moreover, LDE225 and Gant61 treatment decreased the 
percentage of migration and invasion (p<0.05).
Conclusion: The SHH pathway is activated in ULMS due to down 
regulation of PTCH1 and upregulated expression of SMO and GLI1. 
Blocking SHH signaling using SMO and GLI inhibitor is capable of 
inhibiting proliferation, migration and invasion in ULMS, and the SMO 
inhibitor shows much more potent effect. Further understanding the role 
of SHH pathway in ULMS pathogenesis may lead to development of 
novel non-invasive therapeutics for this aggressive tumor.

O-132
Progesterone-Resistant Endometrial Cancers in Mice with Deletion of 
Pten and Dicer. Shannon M. Hawkins∗,1 Xiyin Wang†,1 Robert Emerson,1 
Chi Zhang,1 Russell Broaddus,2 Francesco DeMayo,3 John Lydon.4 
1Indiana University School of Medicine, Indianapolis, IN, United States; 
2MD Anderson Cancer Center, Houston, TX, United States; 3National 
Institue of Environmental Health Sciences, Research Triangle Park, NC, 
United States; 4Baylor College of Medicine, Houston, TX, United States.
Introduction: Endometrial cancer is the most frequent gynecologic 
malignancy, with over 380,000 new cases diagnosed in 2018 worldwide. 
While women with early stage disease are typically cured with simple 
hysterectomy, the prognosis for women with aggressive forms of the 
disease is dismal.
Methods: To study aggressive endometrial cancer, we created novel 
mouse models of aggressive endometrial cancer by deleting Pten and 
Dicer in the uterus. The PgrCre;Ptenf/f mouse (Pten cKO) deletes Pten, the 
most frequently mutated tumor suppressor in women with endometrial 
cancer, using a conditional allele for the uterus. To this mouse model, we 
further deleted one or two alleles of Dicer [PgrCre;Ptenf/f;Dicerf/+ (Pten-
Dicer het) and PgrCre;Ptenf/f;Dicerf/f (dcKO)].
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Results: Intact mice showed endometrioid adenocarcinomas with high 
grade features. Interestingly, histology of hormone-depleted tumors 
was surprisingly more aggressive. Both Pten cKO and Pten-Dicer het 
female mice had an increased frequency of clear-cell adenocarcinomas 
in uterine tumors after removal of ovaries. Tumors maintained response 
to estradiol but lacked response to progesterone. Specifically, increasing 
endometrial cancer size was observed in progesterone treated Pten cKO 
and Pten-Dicer het mice.
Conclusion: We anticipate that this model will be highly relevant, not 
only to study the molecular characteristics of the more rare forms of 
human endometrial cancer, but also to study hormone insensitive tumors.

O-133
Circulating Exosomal miRNAs from Women with Ovarian Cancer for 
Early Detection and Real-Time Monitoring of Disease Progression. 
Shayna Sharma†,1 Andrew Lai†,1 Dominic Guanzon†,1 Terry Morgan∗,2 
Lewis C Perrin∗,3,4 John D Hooper∗,4,3 Carlos Salomon∗.1,5 1University of 
Queensland Centre for Clinical Research, Brisbane, Australia; 2Oregon 
Health & Science University, Portland, OR, United States; 3Mater Private 
Hospital Brisbane, Brisbane, Australia; 4Translational Research Institute, 
Brisbane, Australia; 5University of Concepcion, Concepcion, Chile.
Introduction: Exosomes have shown promise as early biomarkers for 
epithelial ovarian cancer (OvCa) as they encapsulate vital information. 
Interestingly, exosomes are enriched in small non-coding RNAs (i.e. 
miRNAs) and proteins, which can be transferred to other cells to regulate 
several biological processes. Thus, we aimed to profile the exosomal 
content to identify trends associated with proteins and miRNAs across the 
different stages of disease. Furthermore, we examined the effect of these 
exosomes on fibroblast cells, which contribute to tumour desmoplasia 
in ovarian cancer.
Methods: Exosomes were isolated from benign and epithelial ovarian 
cancer patient plasma (n=127) and characterised. An Illumina TruSeq 
Small RNA kit was used to construct a small RNA library from exosomal 
RNA obtained from the plasma samples and the expression of specific 
miRNAs was validated using RT-qPCR. Proteomic profile was identified 
by Liquid chromatography-mass spectrometry and SWATH. Fibroblasts 
were treated with these exosomes and the expression of specific miRNAs 
was determined in addition to cell proliferation and migration.
Results: 300 significant proteins and miRNAs were identified to change 
in expression (demonstrating either an increase or decrease) across 
OvCa progression. Functional analysis of the miRNAs/proteins revealed 
that they are involved in cell-to-cell communication and migration. We 
built an algorithm using five miRNAs and proteins that are significantly 
different between benign and Stage I/Stage II. The model delivered 
discrimination between women with ovarian cancer compared to benign. 
The classification efficiency was assessed by ROC curve analysis (area 
under the curves (AUC) were 0.785 ± 0.091 (p = 0.0106)) with positive 
and negative predictive values of 75% and 76%, respectively. A specific 
set of miRNAs (miR-22-3p, miR-766-3p, miR-340-3p, miR-379-3p, 
miR-10a-5p, miR-30a-5p, miR-126-5p, miR-26a-1-5p and miR-181a-1-
5p) which increase in association with OvCa progression were identified. 
Furthermore, we reported the expression of these miRNAs in cells treated 
with exosomes, and found that exosomes from advanced stages were 
inducing increased cell migration and proliferation.
Conclusion: We propose that circulating exosomes from patients with 
OvCa, transfer specific oncogenic miRNAs to cells present in the tumour 
microenvironment to promote cancer progression.

O-134
Estriol (E3) Exposure during Pregnancy and Altered Mammary 
Gland Cancer - Associated Gene Expression. Ramanaiah Mamillapalli∗, 
Jehanzeb Kayani, Joshua Huttler, Hugh S Taylor. Yale School of Medicine, 
New Haven, CT, United States.
Introduction: Estrogens are endogenous hormones that play a key role 
in breast physiology. Among estrogens, estriol (E3) produced only during 
pregnancy while it is essentially undetectable in the non-pregnant state. 
E3 production dramatically increases during pregnancy where its serum 
levels are approximately equivalent to that of estradiol (E2). E3 is a weak 

estrogen receptor (ER) agonist. The biological effects of E3 on adult 
mammary glands during pregnancy has not previously been explored. 
After pregnancy the short term (10 yr) risk of breast cancer is increase; 
here we hypothesized that E3 may lead to changes in gene expression 
linked to the development of breast cancer.
Methods: Mice do not produce E3 and can therefore be used to evaluate 
and isolate its role in pregnancy after exogenous administration. Pregnant 
CD-1 mice were injected with estriol (0.2mg/kg/day, n=6)) or vehicle 
control (n=6) subcutaneously (s.c) daily beginning on day 9 of gestation 
through day 15. On day of 16 gestation mice were sacrificed and inguinal 
mammary glands were collected. Total RNA was isolated from each 
mammary gland and subjected to microarray studies using the mouse 
Clarion TM S assay system. Differential gene expression was analyzed by 
Ingenuity Pathway Analysis (IPA). The microarray data was confirmed 
by qRT-PCR and by western blot analysis.
Results: Microarray studies showed that 22,205 mRNAs were 
differentially expressed after normalization in the mammary gland 
treated with E3 compared to control. Among 22,205 mRNAs 11,176 are 
upregulated while 11,029 are down regulated. IPA analysis for top 1000 
genes in both up and down regulated genes showed that these genes are 
involved in several cancer pathways. After filtering (fold-change >1.5) 
we found 236 are upregulated and 170 are down regulated. Among top 
100 up and downregulated genes, 20 closely associated with cancer were 
identified using GDC data portal from National Cancer Institute. These 
include ADAMTS16, mTOR, NCOA6, RB1CC1, PSME4, RPTOR, 
ARHGEF10, PPRC1, RAPGEF1, GBTB38, HIPK2, TAB3, EHMT2, 
SUGP2, SCN2A, ADAMTS20, XIRP1, SOC26A9 and RPRD2.
Conclusion: Estriol production during pregnancy leads to significant 
changes in mammary gland gene expression. These changes may function 
in mammary gland plasticity during pregnancy. Multiple genes involved 
in the development of cancer are differentially expressed in the mammary 
gland in response to estriol treatment. We speculate that this altered gene 
expression may predispose to cancer development. Estriol exposure 
may contribute to the short-term risk of breast cancer development after 
human pregnancy.

O-135
The Role of Human Endothelial Colony Forming Cells in the Vascular 
Supply and Expansion of SKOV3-cells in a Murine Artificial Organ 
Xenograft Model. Eleonor Hill†, English William∗, Tidy John∗, D.O.C. 
Anumba∗, Peter Sipos†∗. The University of Sheffield, Sheffield, United 
Kingdom.
Introduction: Epithelial Ovarian Cancer (EOC) is the most lethal 
gynaecologic cancer. Bevacizumab (BEV), an antibody to VEGF-A, has 
been added to standard chemotherapy. The actual mechanism of resistance 
and sensitivity to BEV, however, remains unexplained.
Endothelial Colony Forming Cells (ECFCs) are bone marrow derived, 
circulating, angiogenic progenitor cells which are required for the 
angiogenic switch and are present in ovarian carcinomas. The primary 
stimulus of ECFCs is VEGF. We previously showed that ECFCs derived 
from human neonates with normal and restricted birth weights have 
high and low angiogenic capacities, respectively. We hypothesized that 
the functional capacity of ECFCs dictates the extent of vessel formation 
within EOC and the inhibitory effect of BEV to the ECFC-host tissue 
complex may be defined by the functional capacity of ECFCs. We aimed 
to compare tumour growth and vascularisation between SKOV3-implants 
whose vascular supply is developed by ECFCs of normal (high capacity) 
and growth restricted neonates (low capacity) using an artificial organ-
based bioassay.
Methods: Cohorts of carefully cell-typed (CD31+, CD34+, CD144+, 
CD105+, CD146+, CD45- and CD14-) ECFCs (5x105) derived from 
human neonates with normal and restricted birth weights, SKOV3 cells 
(1x106), and adipose-derived stem cells (2.5x105) were suspended in 
a Collagen- 1/Fibronectin matrix and transplanted into female NOD/
Scid mice. Radiuses of organelles and characteristics of supplying 
neovasculature were measured weekly using laser doppler imaging 
(Moor Inst, UK), applying the strategy of individual gain setting for 
each mouse. McPearson test and Mann-Whitney U-test were used for 
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normality and for comparison. Data are presented as medians with 
interquartile ranges. Ethical approvals of Universities of Sheffield and 
Manchester were granted.
Results: At week eight after transplantation of organelles containing high 
(n=6) and low activity ECFCs (n=7), the medians of radiuses of these 
organelles were 5.4 [5.1-5.9] vs. 2.9[0.0-3.25] AU (p<0.05).
The numbers of vascular branches adjacent to these tumors were 7.5 [5.25-
10.25] vs. 0.0 [0.0-1.0] (p<0.05), the total lengths of tumor-supplying 
vessels were 577.5 [277.5-792.5] vs. 54 [0.0-120.0] AU (p<0.05), while 
the widths of widest vessels were 25.0 [18.0-27.5] vs. 7.0 [0.0-13.0] 
AU (p<0.05) in organelles made with high and low activity ECFCs, 
respectively.
Conclusion: These provisional data suggest differential vascular biology 
in SKOV3-containing matrices when combined with high and low activity 
ECFCs. Further data analysis, microscopic and mechanistic studies, as 
well as examination of cohorts receiving treatment with BEV will provide 
more detailed understanding.
An assessment of patient’s ECFC-capacity may become a clinical tool to 
help optimized patient selection for treatment with BEV.

O-136
Targeted Blockade of STAT3 Signaling Inhibits Proliferation and 
Collagen Production, and Induces Apoptosis of Uterine Leiomyoma 
and Leiomyosarcoma Cells. Minnie Malik, Joy Britten, William 
Catherino. USUHS, Bethesda, MD, United States.
Introduction: STAT proteins belong to a family of cytoplasmic 
transcription factors involved in cytokine, hormone and growth factor 
signal transduction. They are associated with many acute phase 
responses including inflammation, cellular transformation, survival 
and angiogenesis. We hypothesized that inhibiting or activating the 
STAT pathway affects expression of biomarker genes in leiomyoma and 
leiomyosarcoma cells. We further hypothesized that Ulipristal Acetate 
(UA) may affect the STAT pathway by inhibiting action of IL-6 family 
of cytokines.
Methods: Leiomyoma, myometrium and leiomyosarcoma cells were 
exposed to small molecule selective inhibitor and activator of STAT3 for 
various time points. Expression of biomarker genes of uterine leiomyoma 
including collagen 1 as well as leiomyosarcoma biomarker genes cyclin-D 
and β-catenin were analyzed using western blot analysis. RNASeq analysis 
of leiomyoma tissue of placebo and UA treated patients was conducted 
to understand the mode of action of the drug.
Results: Specific inhibition of STAT3 or JAK/STAT3 pathway 
demonstrated a concentration dependent apoptosis in both uterine 
leiomyoma and patient matched myometrium cells. At higher 
concentrations of the inhibitor and longer exposure, phosphorylated 
STAT3 (p-STAT3) and collagen-1 were significantly downregulated in 
leiomyoma cells. Activation of the STAT3 pathway led to significant 
increase in TGFβ3 protein (2.14+/-0.04 fold) as well as collagen-1 
(2.44+/-0.15 fold) in leiomyoma cells. Leiomyosarcoma cells demonstrate 
a 2.52-fold upregulation of p-STAT3 as compared to myometrial cells, 
and 1.9-fold upregulation as compared to leiomyoma cells. Inhibition of 
STAT3 pathway in leiomyosarcoma cells led to a concentration dependent 
decrease (2.5-fold) in β-catenin expression. RNASeq data and pathway 
analysis of UA treated patient samples indicated to significant inhibition 
of the IL6 receptors and related downstream genes including STAT to be 
affected by UA treatment.
Conclusion: JAK-STAT pathway regulates leiomyoma growth and ECM 
production. Uniquely in leiomyoma cells compared to myometrium 
cells, there is cross talk between TGFβ3 pathway and STAT3 pathway. 
Inhibition of STAT pathway genes by UA also supports the role of this 
pathway in PRM leiomyoma therapy. Leiomyosarcoma cells may have 
constitutively activated STAT3, inhibition of which leads to decrease 
of the WNT-pathway. STAT3 signaling therefore plays a central role in 
the fibrotic phenotype of both leiomyoma and leiomyosarcoma tumors.

O-137
Loss of TPRV4 Attenuates NFκB Activation and Inflammation 
Thereby Decreasing Murine Susceptibility to LPS-Induced Preterm 
Labor. Judith A. Ingles†, Zahidee Rodriguez, Lihua Ying, David N 
Cornfield, Cristina M Alvira∗. Stanford University School of Medicine, 
Stanford, CA, United States.
Introduction: Inflammation is a critical component in the initiation of 
both term and preterm labor. Although activation of nuclear factor kappa-B 
(NFκB) modulates uterine inflammation, the pathways that regulate these 
responses are still not clear. Our laboratory recently identified the transient 
receptor potential vanilloid 4 (TRPV4) as a mediator of myometrial 
calcium entry and contraction. In other tissues, TRPV4 has been shown 
to play an unexpected pro-inflammatory role. However, whether TRPV4 
promotes myometrial contraction by augmenting inflammation in the 
pregnant uterus has not been studied.
Objective: To test the hypothesis that the loss of TRPV4 attenuates NFκB-
dependent activation of inflammatory cytokines in a lipopolysaccharide 
(LPS) model of preterm labor, resulting in reduced myometrial 
contractility and a decreased risk of delivering preterm.
Methods: Susceptibility to preterm labor (PTL) was compared by 
determining the time to delivery of the first pup in pregnant wild type 
(WT) and TRPV4 null mice (Trpv4-/-) treated with low dose LPS (2mg/
kg) or phosphate buffer saline (PBS) at E15 via intraperitoneal root. In 
parallel, uteri were collected from PBS- and LPS-treated WT and Trpv4-
/- mice 16h post injection. Oxytocin mediated contraction was analyzed 
by myography. Pro-inflammatory cytokine and chemokine expression 
was quantified by RT-qPCR and a cytokine protein array, and NFκB 
activation defined by detection of phopho-p65 via western blot. Human 
uterine smooth muscle cells (HUtSMC) were also transfected with NTC 
or TRPV4 siRNA prior to stimulation with PBS or LPS (100ng/ml) and 
cytokine expression determined by RT-qPCR.
Results: Low-dose LPS induced PTL in WT, but not Trpv4-/-mice 
(delivery at 22.2h versus 126h, p<0.001). LPS treatment increased the 
frequency (p<0.0001) and amplitude (p<0.0001) of oxytocin-induced 
myometrial contractions in WT mice, but had no effect on the contractile 
response in Trpv4-/-mice. IL-1β, IL-6 and MCP-1 (p<0.01) gene 
expression, CXCL9, CXCL10 and MCP-1 protein expression (p<0.05) 
and phospho-p65 expression (p<0.05) were significantly reduced in uteri 
from LPS-treated Trpv4-/-mice compared to WT mice. In HUtSMC, LPS-
induced expression of IL-1β, IL-6 and MCP-1 were reduced in TRPV4 
siRNA compared to NTC siRNA transfected cells (p<0.05).
Conclusion: Loss of TRPV4 in pregnant mice diminishes NFκB signaling 
and inflammation, conferring resistance to LPS-induced PTL. These 
data suggest that TRPV4 may directly modulate inflammation through 
the regulation of NFκB in the pregnant uterus. Thus, the loss of TRPV4 
abrogates NFκB-mediated augmentation of pro-labor inflammatory 
cytokine expression. Given its combined effects on regulating calcium 
entry and inflammation in the pregnant uterus, TRPV4 may represent a 
unique therapeutic target to address preterm labor.

O-138
Maternal Restrained Stress Induces Preterm Birth (PTB) is 
Associated with Glucocorticoid Independent Functional Progesterone 
(P4) Withdrawal. Kellie Larsen, Ozlem Guzeloglu-Kayisli, Asli Ozmen, 
Nihan Semerci, Xiaofang Guo, Frederick Schatz, Charles Lockwood, 
Umit Kayisli. University of South Florida, Tampa, FL, United States.
Introduction: FKBP51, a glucocorticoid/progesterone (P4)-induced co-
chaperone, inhibits progesterone receptor (PR) and glucocorticoid receptor 
(GR) mediated transcription. Anxiety, posttraumatic stress or depression 
increase FKBP51 levels in humans carrying the FKBP5 gene rs1360780 
polymorphism. Maternal stress, anxiety and/or depression are generally 
linked to idiopathic preterm birth (PTB). Significantly increased FKBP51 
levels in laboring vs. not-in labor human decidual cells and inhibition 
of maternal restrained stress-induced PTB in FKBP5 knock-out mice 
uncover a key FKBP51-mediated mechanism that induces PTB. Thus, 
we investigated if this FKBP51 mechanism is linked to stress-induced 
glucocorticoid action.
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Methods: Timed pregnant FKBP5 wild-type (WT) or knock-out (KO) 
mice were randomly grouped as placebo (Control; n=11) or maternal 
restrained stress administration (MRS; 1h x3/day, n=11) or subcutaneous 
PBS (placebo) or dexamethasone injections (DEX; 200µg/kg, n=6) from 
embryonic days (E) 8 to E18. Birth timing was noted at 4h intervals 
initiated on E18. On E17 and E18, ELISA measured serum P4 and 
corticosterone levels and immunostaining assessed uterine P4 levels.
Results: Elevated serum corticosterone levels 30 min post-maternal 
restrained stress administration on E11 were significantly higher in WT vs. 
KO mice (p<0.05). Gestation was prolonged in FKBP5 KO vs. WT mice 
(Mean +SEM: 20.1 ±0.2 vs. 19.2 ±0.2; p<0.01) and significantly shorter 
in WT-ST (18.7 ±0.03) vs. WT-Control (19.2 ±0.2; p=0.02) or WT-ST vs. 
KO-ST (19.9 ±0.3; p<0.01), but not in KO-ST vs. KO-Control (20.3 ±0.2; 
p=0.29). Unexpectedly, DEX did not alter gestation length in WT mice 
(p=0.9), but further prolonged gestation in FKBP5 KO mice (21.13 ±0.32 
vs. 19.95 ±0.16; p<0.01). On E17 and E18, a decline in serum P4 levels 
did not differ significantly in WT-ST vs. WT-Control, whereas decidual 
cell nuclei displayed significantly lower P4 immunoreactivity in WT-ST 
vs. WT-Control or KO-Control or KO-ST mice (p<0.05).
Conclusion: Reduced decidual cell nuclear P4 immunostaining 
accompanied by a similar decline in serum P4 levels in WT-ST vs. WT-
Control and failure of DEX injection to shorten gestation length indicate 
that maternal stress-induced PTB mediated by FKBP51 is associated with 
functional P4 withdrawal rather than either stress-induced glucocorticoid 
action or luteal regression. Supported by the MOD Ohio Collaborative 
Prematurity Grant.

O-139
Three-Dimensional Noninvasive Electromyometrial Imaging (EMMI) 
of Uterine Contractions Effects of Geometric Alterations. Hui 
Wang†,1 Wenjie Wu†,1 Michael Talcott∗,2 Robert Mckinstry∗,2 Pamela K 
Woodard∗,2 George A Macones∗,2 Alan L Schwartz∗,2 Phillip Cuculich∗,2 
Alison G Cahill,2 Yong Wang.2 1Washington University in St. Louis, Saint 
Louis, MO, United States; 2Washington University School of Medicine in 
St. Louis, Saint Louis, MO, United States.
Introduction: Bioelectrical properties of uterine contractions provide 
important information about labor onset and progression. These properties 
can be measured by electromyography, but this technique measures a 
limited number of electrical signals from the body surface and provides 
data reflecting the summation of electrical activities from the entire 
uterus. Recently, we developed electromyometrial imaging (EMMI), 
which combines magnetic resonance imaging with electrical recording 
from up to 256 electrodes on the body surface to non-invasively image 
the 3D electrical activation patterns preceding uterine contractions. Here, 
we tested the hypothesis that EMMI accuracy will not be affected by fetal 
and maternal movements during EMMI recording.
Methods: We used sheep experiments and computer simulations to model 
physiologically relevant geometrical body-uterus deformations. Local 
deformations were used to model ventral (Type I) and dorsal (Type II) fetal 
kicks. Global deformations were used to model uterine contraction and 
fetal/maternal movement. EMMI accuracy was evaluated by computing 
correlation coefficients (CC) and relative errors (RE) of electrograms 
(electrical waveforms over time at each uterine site), and isochrone maps 
(electrical activation pattern [initiation, propagation, etc.] over the entire 
uterine surface during an observation window).
Results: Local deformations only affected accuracy of local electrograms 
and minimally affected electrogram morphology (CC > 0.9). Type I kicks 
had moderate effects on electrogram magnitude (RE > 0.5 at kick center). 
Global deformations had minor effects on both morphology and magnitude 
(CC > 0.9, more than 95% of RE < 0.5). All deformations had minor effects 
on isochrone maps (CC > 0.9, RE < 0.01, Figure 1).
Conclusion: Physiologically relevant body-uterus deformations had minor 
effects on EMMI accuracy, especially the EMMI reconstructed isochrone 
maps. In future, EMMI can be developed to monitor uterine contractions 
in women at risk for preterm birth.
*Figure(s) will be available online.

O-140
Non-Competitive Inhibitor of the IL-1 Receptor Prevents Leukocyte 
Infiltration of the Maternal Uterus and the Fetal Brain and Lung 
during IL-1β-Induced Preterm Birth in Mice. Han Lee†,1 Meghan 
Onushko†,1 Xin Fang,1 Sylvain Chemtob∗,2 David M Olson∗.1 1University 
of Alberta, Edmonton, AB, Canada; 2University of Montreal, Montreal, 
QC, Canada.
Introduction: PTB complications are the leading causes of death in 
children under the age of 5; there are currently no effective means to 
diagnose or treat PTB or PTB-associated fetal inflammation, which can 
lead to the development of cerebral palsy or bronchopulmonary dysplasia. 
We hypothesized that we could block IL-1β-induced enhanced peripheral 
leukocyte migration (a diagnostic for pending PTB), PTB and protect the 
fetal lung and brain by targeting the IL-1β receptor 1 (IL1R1) using the 
novel rytvela, an all-D allosteric receptor antagonist. IL-1β is an apex 
cytokine produced in response to sterile or infectious PTB stimuli and 
induces PTB in mice. We monitored the effectiveness of rytvela in the 
maternal peripheral leukocyte migration assay, timing of delivery and 
neutrophil invasion (NI) of maternal uterus and fetal lung and brain.
Methods: Twenty-three timed-pregnant CD1 mice at gestational day 
(GD)16 were administered IL-1β (3 µg, i.u.) or saline and two s.c. injections 
of rytvela (1 mg/kg/12h) or saline every 12h. Mice (n=5-7 per treatment 
group) were euthanized at PTB or 24h post-labor-induction. The maternal 
uterus and the fetal brain and lung were collected, stained for neutrophils 
using a combination of Ly6G mAb and Hoechst 33342 dsDNA-binding 
dye, and visualized using confocal microscopy. Furthermore, whole 
blood was collected via cardiac puncture and leukocytes were isolated via 
erythrocyte sedimentation. Leukocyte migration activity to a chemotactic 
stimulus was assessed in a Boyden chamber. Statistical significance was 
tested using one-way ANOVA, p<0.05.
Results: 85% of IL-1β-alone-treated mice delivered preterm within 24h 
(p<0.05), and their fetuses were visually smaller and unhealthy compared 
to controls. IL-1β-alone treatment also increased peripheral leukocyte 
migration (p<0.05) and significantly greater neutrophil density in the 
uterus (p<0.05), fetal brain (p<0.05) and fetal lung (p=0.087). All effects 
of IL-1β were blocked in the rytvela co-treated mice, and the fetuses 
were healthy.
Conclusion: We have established that the maternal IL1R1 is an important 
upstream target for blocking PTB and fetal inflammation. Further, the 
leukocyte migration assay (LMA), a diagnostic for PTB, mimics both 
neutrophil invasion of maternal uterus and fetal organs and therefore is 
an assay that monitors rytvela effectiveness. Therefore, the LMA may 
translate to be a valuable tool to use in asymptomatic women at risk of 
PTB.

O-141
Wavelength Specific Photo-Mediated Relaxation of Pre-Contracted 
Human Uterine Smooth Muscle Occurs via Endogenous Opsin 3 
Receptor Activation. George Gallos∗,1 Shunsuke Hyuga,2 Peter Yim,1 
Ronald Wapner,1 Joy Vink.1 1Columbia University, NY, NY, United States; 
2Kitsato University, Tokyo, Japan.
Introduction: Preterm labor is major risk factor for spontaneous preterm 
birth. Unfortunately, the tocolytic armamentarium lacks efficacy. Recent 
studies demonstrate light-induced relaxation of pre-contracted vascular 
smooth muscle occurs via opsin 4 receptor activation. Previous work by 
our group showed endogenous expression of light receptor Opsin 3 in 
pregnant human uterine smooth muscle (USM) can be activated by full 
spectrum light in a dose dependent manner. We questioned if wavelength 
specific light activation of human USM Opsin3/9cis-retinal complex 
could also result in significant relaxation of pre-contracting human USM.
Methods: After IRB approval, late gestation human USM from consented 
healthy parturients undergoing elective c-section (n=3 patients) was 
procured and dissected into strips for ex vivo contractile studies. All 
USM strips were pre-contracted with 0.5 uM oxytocin and allowed to 
equilibrate for 1hour in the dark. Pre-treatment with 9cis-retinal (5.7 mM) 
was used to preferentially form Opsin3/chromophore complexes and G 
protein receptor kinase (GRK2) inhibitor (20μM) was used to reverse 
ambient light desensitization. USM strips were then exposed to 15 minute 
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treatment of specific light wavelengths: no light (control), 630nm (red), 
532nm (green) or 405nm (blue). Changes in digital recordings of muscle 
force were recorded and statistical analysis utilized ANOVA comparison 
with Bonferroni’s correction to assess differences between groups.
Results: Pre-contracted human USM photo-mediated relaxation was 
seen with blue light (403nM), but not after stimulation with green or red 
light (Figure 1). Compiled results of percent change in Integral Force 
(g*sec) following treatment with specific wavelengths of light revealed 
significant relaxation in the treatment group receiving GRK inhibitor, 9cis 
retinal and 405nm blue light compared to changes in force measured in 
no light control (***p<0.001). There was no significant change in force 
measured in human USM strips receiving GRK inhibitor, 9cis retinal and 
red (630nm) or green (532nm) light treatments, respectively.
Conclusion: Activation of endogenous human USM Opsin 3 receptors 
with blue light (405nm) results in significant relaxation of oxytocin-
induced contractions. Focused light treatment may represent a novel 
non-invasive tocolytic approach.
*Figure(s) will be available online.

O-142
The Polyphenols Punicalagin and Gallic Acid May Be Novel 
Therapeutics for Preterm Birth. Caitlyn Nguyen-Ngo†, Ratana Lim, 
Martha Lappas∗. The University of Melbourne, Melbourne, Australia.
Introduction: Spontaneous preterm birth (sPTB) is a global health 
issue affecting up to 20% of pregnancies. It is associated with significant 
long-term offspring complications including cerebral palsy and 
neurodevelopmental disabilities. The aetiology of a significant proportion 
of preterm births is driven by inflammatory insults. Inflammation activates 
production of pro-inflammatory cytokines, chemokines, extracellular 
matrix (ECM) degrading enzymes, uterotonics and contraction-associated 
proteins (CAPs) which play a key role in initiating uterine contractions and 
the rupture of fetal membranes. Notably, recent epidemiological studies 
have linked plant-based diets with reduced risk for sPTB. Polyphenols 
are the bioactive compounds of such plant-based foods; however, their 
relative contributions to these effects are unknown. Therefore, the aims 
of this study were to determine the effects of the polyphenols punicalagin 
and gallic acid on pro-inflammatory and pro-labour mediators in human 
gestational tissues.
Methods: Primary human myometrial, amnion epithelial, amnion 
mesenchymal and decidual cells were treated with or without 10 μM 
punicalagin or 100 μM gallic acid in the presence of 1 ng/ml IL-1B or 10 
ng/ml TNF (n=6-7 patients/group). The mRNA and protein expression of 
pro-inflammatory cytokines and chemokines, uterotonic prostaglandin F2α

 

(PGF2α) and CAPs (cyclooxygenase-2 (COX-2) and PGF2α receptor (FP)) 
were assessed using qRT-PCR and/or ELISA. Myometrial cell contractility 
was assessed using a collagen gel assay. ECM enzyme activity was 
assessed using gelatin zymography. Data was analysed using a repeated 
measures one way ANOVA where P<0.05 was considered significant.
Results: In myometrial, amnion epithelial, amnion mesenchymal and 
decidual cells, treatment with either punicalagin or gallic acid significantly 
suppressed IL-1B- or TNF-induced expression and secretion of the 
cytokines IL-1A, IL-1B and IL-6; the chemokines CCL2, CXCL1 and 
CXCL8; and the ECM remodelling enzyme MMP-9. In myometrial cells, 
punicalagin and gallic acid also significantly decreased IL-1B or TNF-
induced secretion of PGF2α and mRNA expression of the CAPs COX-2 and 
FP. Finally, punicalagin and gallic acid significantly inhibited myometrial 
collagen gel contraction induced by TNF.
Conclusion: Our study demonstrates that the polyphenols punicalagin 
and gallic acid can reduce inflammation-induced pro-inflammatory and 
pro-labour mediators in human primary cells isolated from myometrium, 
amnion and decidua. They also possess potent tocolytic properties by 
reducing PGF2α production, CAP mRNA expression, and myometrial cell 
contractility. Dietary polyphenols may be novel therapeutics to prevent 
uterine contractions and fetal membrane rupture associated with sPTB. 
Studies investigating their efficacy in preventing preterm birth in a mouse 
model of inflammation-induced preterm birth are currently underway.

O-143
Decreased Incorporation of Free Fatty Acids and De Novo Synthesis 
in Primary Human Trophoblast Cells Isolated from Obese Gestational 
Diabetic Women. Marisol Castillo-Castrejon†,1 Veronique Ferchaud-
Roucher,2 Thomas Jansson,1 Theresa L Powell∗.1 1University of Colorado 
Denver, Denver, CO, United States; 2University of Nantes, Nantes, France.
Introduction: Normal fetal development and growth is dependent on 
placental transfer of fatty acids (FA). Pregnancy is characterized by 
increasing maternal lipid levels, which is believed to ensure an adequate 
lipid supply to the fetus. Maternal hyperlipidemia is exacerbated in 
maternal obesity and Gestational Diabetes Mellitus (GDM). Infants 
born to obese and/or GDM mothers are at risk of being born large for 
gestational age due to increased adiposity. However, little is known about 
placental lipid transport capacity in these pregnancy complications. We 
tested the hypothesis that FA uptake and cellular incorporation is increased 
in primary human trophoblast cells (PHT) isolated from pregnancies 
complicated by obesity and GDM.
Methods: Term placentas were collected from control women with 
normal body mass index (18.5>BMI<25 kg/m2, n=5), obese (BMI≥30 
kg/m2, n=5), normal BMI with GDM (n=5) and Obese with GDM 
(obese/GDM, n=6). PHT cells were isolated and cultured. Syncytialized 
PHT cells (66h after plating) were incubated for 2h (FA uptake) or 24h 
(cellular FA incorporation) in a mixture of stable isotope 13C labeled 
FAs at physiological concentrations: palmitic acid (PA, 95µM), oleic 
acid (OA, 95µM), linoleic acid (LA, 95µM) and docosahexaenoic acid 
(DHA, 15µM). Whole cell lipids were extracted and 13C-FAs quantified 
by GC-MS. Statistical significance was tested by One-way ANOVA and 
Dunnett’s post-hoc test.
Results: We observed a reduced (-64%, p=0.05) 13C-DHA uptake (2h) 
in PHT isolated from obese/GDM mothers, but no change in other 
pregnancy complications. PHT cellular incorporation (24h) of LA and 
DHA species was decreased in the total lipid fraction in obese (LA -73% 
p=0.04; DHA -66% p=0.04) and obese/GDM mothers (LA -80% p=0.01; 
DHA -66% p=0.02) compared to the normal BMI. Incorporation of OA 
was decreased in obese/GDM (-80%, p<0.01). Interestingly, PHT cells 
synthesize 13C-palmitoleic acid (POA), a lipid with insulin sensitizing 
and anti-inflammatory properties and a marker of de novolipid synthesis. 
Levels of 13C POA after 24 h were decreased in PHT from obese (-78%, 
p=0.04) and obese/GDM mothers (-76% p=0.03).
Conclusion: Hyperinsulinemia and hyperlipidemia, common in obesity 
and GDM, may result in altered placental FA transport and metabolism. 
Contrary to our hypothesis, PHT transport capacity, cellular incorporation 
of U13C-FAs and de novo synthesis of POA in obese and obese/GDM 
women were reduced. We speculate that the low concentration of 13C-POA 
might contribute to insulin resistance and low-grade inflammation, 
characteristic for pregnancies complicated by obesity and GDM. 
Decreased placental transport and esterification of DHA, may adversely 
affect fetal and postnatal brain development in obese and GDM women.

O-144
Reduced AMPK Signaling Impairs Placental Mitophagy in Women 
with Gestational Diabetes Mellitus. Heqin Yang†,1 Yun Chen,2 Chandra 
Yallampalli,3 Haijun Gao∗.4 1Chaoyang Hospital Capital Medical 
University, Beijing, China; 2Albert Einstein College of Medicine, Bronx, 
NY, United States; 3Baylor College of Medicine, Houston, TX, United 
States; 4Howard University, Washington, DC, United States.
Introduction: Gestational diabetes mellitus (GDM) is one of the major 
pregnancy-related complications in the US and worldwide, with long term 
impact on maternal and offspring health; however, the cause of GDM 
remains unclear. Recently, few studies demonstrated accumulation of 
destroyed mitochondria in GDM placentas, coincident with reduced ATP 
production and increased oxidative stress. In various cell types, damaged 
mitochondria are degraded via mitophagy, a mitochondria-specific 
autophagy, which is stimulated by AMPK signaling. We hypothesized that 
reduced AMPK signaling impairs placental mitophagy in GDM women.
Methods: In Study One, we collected placental tissues from GDM and 
BMI and gestational age matched normal pregnant patients (NGT), 
and investigated the phosphorylated AMPK (Thr172), expression of 
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autophagic marker genes (BECN1 and SQSTM1) and mitophagy specific 
gene, PINK1 (n=10). In Study Two, trophoblast cells were isolated 
from normal pregnant women and treated with AMPK antagonist, 
Dorsomorphin (DSM), and its agonist, AICAR for 4 or 24 hours. The 
ratio of mRNA levels of BECN1 to SQSTM1 and the abundance of 
LC3II and SQSTM1 proteins were analyzed (n=4). Protein and mRNA 
levels were measured by Western blotting and q-PCR, respectively, and 
compared between GDM and NGT groups, or between treatments in cell 
culture by one-way ANOVA.
Results: Main findings include: 1) phosphorylated AMPK levels were 
reduced by 1.54-fold (P<0.05) in GDM compared to NGT placentas; 
2) The ratio of mRNA levels of BECN1 to SQSTM1 were reduced by 
1.74-fold (P<0.001) in GDM compared to NGT placentas; 3) The mRNA 
levels of PINK1 was reduced by 1.84-fold (P<0.05) in GDM compared to 
NGT placentas; 3) In trophoblast cells treated with DSM and AICAR for 
4 hours, the ratio of mRNA levels of BECN1 to SQSTM1 was reduced by 
1.88-fold (P<0.05) by DSM but unchanged by AICAR. After 24 hours’ 
treatment, this ratio was reduced by 3.56-fold (P<0.001) by DSM but 
increased by 1.24- fold (P<0.05) by AICAR. 4) After 4 hours’ treatment, 
the abundance of LC3II protein was reduced by 2.10-fold (P<0.05) by 
DSM but increased by 2.18-fold (P<0.05) by AICAR, compared to the 
control. Similarly, after 24 hours’ treatment, the abundance of LC3II 
protein was reduced by 1.46-fold (P<0.05) by DSM but increased by 
1.48-fold (P<0.001) by AICAR. 5) After 4 hours’ treatment, the abundance 
of SQSTM1 protein was increased by 1.42-fold (P<0.001) by DSM but 
reduced by 1.22-fold (P<0.05) by AICAR; after 24 hours’ treatment, the 
abundance of SQSTM1 protein was increased by 1.72-fold (P<0.001) by 
DSM but reduced by 2.10-fold (P<0.001) by AICAR.
Conclusion: These results indicate that reduced AMPK signaling may 
impair mitophagy in GDM placentas, thus causing placental structural 
defects and dysfunctions.

O-145
Spermine Synthase (SMS), a Placenta Specific X Chromosome 
Inactivation (XCI) Escapee, Mediates Sex-Differences in Placental 
Mitochondrial Function. Irving Aye†, Sung Gong, Stephen Charnock-
Jones, Gordon Smith∗. University of Cambridge, Cambridge, United 
Kingdom.
Introduction: Pregnancy complications such as preeclampsia and fetal 
growth restriction are associated with worse outcomes in male fetuses 
but the mechanisms are unclear. We reported that the female placenta has 
a unique profile of genes escaping XCI (Gong et al. JCI Insight). The 
placental-specific XCI escapee, SMS regulates polyamine metabolism 
and is dysregulated in preeclampsia and fetal growth restriction. Here, 
we examined the relationship between polyamines and mitochondrial 
metabolism, and tested the hypothesis that SMS mediates the sex-
differences in placental mitochondrial metabolism.
Methods: Polyamines and tricarboxylic acid (TCA) cycle intermediates 
were measured in healthy term placentas (n=108) by LC-MS. Primary 
human trophoblast cells (PHTs) were isolated from term placentas 
(n=60) and depleted of polyamines either by treatment with a polyamine 
biosynthesis inhibitor (DFMO) for 24h or transfected with SMS siRNA 
72h prior to downstream analyses. Transcriptomic changes were identified 
by RNA-seq and validated by western blots. Mitochondrial respiration 
was measured on an extracellular flux analyzer. All PHT experiments 
were repeated in n=10 placentas for each sex.
Results: SMS mRNA and protein levels were ~50% higher in female 
placentas (P<0.05). Linear regression analyses of placental metabolites 
demonstrated that the SMS product N1,N12-diacetylspermine was highly 
correlated with all of the TCA cycle intermediates (R2=0.33-0.41; 
P-adj<1.0x10-9). Polyamine depletion by DFMO altered 4710 transcripts 
in male PHTs and 3558 transcripts in females (P-adj<0.05). Gene set 
enrichment analysis of RNA-seq data identified significant enrichment of 
oxidative phosphorylation (OXPHOS) and TCA cycle transcripts in male 
PHTs but not females (P-adj<0.05). DFMO also decreased protein levels 
of OXPHOS complexes III, IV and V in male PHTs. Lastly, polyamine 
depletion by DFMO or SMS siRNA decreased mitochondrial respiration 
in male PHTs only (P<0.05).

Conclusion: We have identified a novel relationship between polyamine 
and mitochondrial metabolism. Polyamine metabolites are highly 
correlated with TCA cycle intermediates and polyamine depletion impairs 
mitochondrial respiration. Female PHTs are less susceptible to polyamine 
depletion due to higher SMS levels. These findings suggest that placental 
sex differences in polyamine metabolism may contribute to fetal sex 
differences in adverse pregnancy outcomes.

O-146
Iron Transport to the Fetus is Controlled by a ‘Selfish’ Placenta. 
Veena Sangkhae†, Allison L Fisher†, Tomas Ganz, Elizabeta Nemeth∗. 
University of California Los Angeles, Los Angeles, CA, United States.
Introduction: Iron is critical for fetal development; however, regulation of 
iron transfer across the placenta remains poorly understood. The essential 
iron transporters expressed in the syncytiotrophoblast are transferrin 
receptor (TFR1) which imports iron into the placenta and ferroportin 
(FPN) which exports iron to the fetal circulation. It is not known how 
these transporters are regulated in the placenta in normal pregnancy or 
in pathologic conditions such as iron deficiency, iron restriction, iron 
overload or inflammation. Hepcidin is the central iron-regulatory hormone, 
yet the role of maternal or fetal hepcidin in regulating placental iron 
transfer remains to be characterized.
Methods: To model different maternal iron states, mice were fed an 
iron-adequate or iron-deficient diet, or were iron-loaded by injecting iron 
dextran at mating. We assessed iron status, hematological parameters and 
hepcidin levels in mothers and embryos at E12.5, E15.5 and E18.5. We 
also measured placental iron concentration, as well as TFR1, FPN and 
electron transport chain complexes by western blot. Key findings were 
confirmed in human term placentae.
Results: In iron-replete mouse pregnancies, maternal hepcidin is 
suppressed from 150 to 16ng/mL at E18.5 (P<0.001), allowing for 
greater iron availability in maternal circulation and normal fetal 
development. Maternal iron deficiency further suppressed hepcidin, but 
this was insufficient to compensate for the lack of iron in the maternal 
circulation, and led to severe embryo anemia and hypoferremia. In iron-
loaded pregnancies, the fetus was protected from iron loading, in part by 
increased maternal hepcidin (387ng/mL in iron-loaded dams at E18.5), 
which sequestered iron in maternal stores. In the placenta, TFR1 and 
FPN dramatically increased with gestational age in normal pregnancy 
to meet increasing embryo iron needs. However, during maternal iron 
deficiency, the placenta displayed a surprisingly ‘selfish’ behavior and 
strongly downregulated FPN (P<0.001) to preserve its own iron, at the 
expense of embryos which became severely iron-deficient (iron decrease 
~2-fold in the placenta vs 10-fold in the fetus). A similar ‘selfish’ response 
was observed in human placentae from iron-deficient pregnancies. We 
determined that FPN downregulation was dependent on placental iron 
sensing by the iron-regulatory protein-1 (IRP1). To understand the 
evolutionary significance of the selfish behavior, we examined the effect 
of iron deficiency on placental trophoblast in vitro and found that iron 
deficiency compromised the electron transport chain, which likely perturbs 
other endocrine and transport functions that are dependent on the high 
metabolic activity of the placenta.
Conclusion: During maternal iron deficiency, the placenta responds 
‘selfishly’ to retain iron for itself at the expense of the fetus; this response 
however, may be necessary to preserve placental function.

O-147
Umbilical Cord Stem Cell-Derived Exosomes as a Treatment in 
Hypoxic-Ischemic Brain Injury. Gierin Thomi†,1,2,3 Marianne S 
Joerger-Messerli∗,1,2 Valérie Haesler,1,2 Daniel V Surbek∗,1,2 Andreina 
Schoeberlein∗.1,2 1Department for BioMedical Research (DBMR), 
University of Bern, Bern, Switzerland; 2Department of Obstetrics and 
Gynecology, University Hospital of Bern, Bern, Switzerland; 3Graduate 
School for Cellular and Biomedical Sciences, University of Bern, Bern, 
Switzerland.
Introduction: Survivors of preterm birth are at risk to suffer from hypoxic-
ischemic brain injury leading to subsequent neurodevelopmental deficits. 
Preterm-specific hypoxic-ischemic brain injury is characterized by a 
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disruption of normal developmental myelination of the brain. In animal 
models of hypoxic-ischemic brain injury, Wharton’s jelly mesenchymal 
stem/stromal cells (WJ-MSC) derived from umbilical cords restore normal 
myelination, in part through the release of cell-derived extracellular 
vesicles like exosomes. We aimed to test the therapeutic potential of 
WJ-MSC-derived in an animal model of hypoxic-ischemic brain injury.
Methods: We isolated exosomes from WJ-MSC culture supernatants 
using serial centrifugation. Consistent with the etiology of hypoxic-
ischemic brain injury in preterm infants, we introduced brain injury in 
3-day old rat pups with lipopolysaccharide i.p. and unilateral carotid 
artery cauterization followed by hypoxia (8% O2). As a treatment, animals 
received an intranasal administration of WJ-MSC-derived exosomes. In 
a short-term experiment, we analyzed cortical apoptosis and myelination 
using TUNEL-assay, real-time RT-PCR and Western blot. In a long-time 
experiment, we tracked the survival and learning capacity of the animals 
using the Morris water maze assay.
Results: Treated animals exhibited reduced cortical apoptosis and 
diminished hypomyelination 9 days after brain injury as the exosomes 
rescued the loss of myelin basic protein (p<0.05). Exosome treatment 
doubled the animal’s overall survival rate (p<0.01) and improved their 
learning capacity (p<0.05) 1 month after hypoxic-ischemic brain injury.
Conclusion: Treatment with WJ-MSC-derived exosomes improves 
survival, partially restores normal developmental myelination 
and alleviates associated neurodevelopmental deficits. Intranasal 
administration of WJ-MSC-derived exosomes represents a minimally-
invasive and effective treatment for hypoxic-ischemic brain injury.

O-148
Placental Perfusion and Fetal Blood Oxygen Saturation Measured 
with MRI in Normal Pregnancy and Fetal Growth Restriction. 
Rosalind Aughwane†,1 Magdalena Sokolska,2 Dimitra Flouri,3 Rebecca 
Spencer†,1 Katarzyna Maksym†,1 Nada Mufti†,1 Alan Bainbridge,2 David 
Atkinson,1 Giles Kendall,1 Jan Deprest,4 Tom Vercauteren,3 Sebastien 
Ourselin∗,3 Andrew Melbourne∗,3 Anna L David∗.1 1University College 
London, London, United Kingdom; 2University College London Hospital, 
London, United Kingdom; 3Kings College London, London, United 
Kingdom; 4KU Leuven, Leuven, Belgium.
Introduction: Placental insufficiency results from poor placental 
development associated with inadequate spiral artery remodeling and 
maternal cardiovascular adaptation in early pregnancy. A high resistance 
uterine artery circulation results in deficient placental perfusion and fetal 
growth restriction (FGR). Understanding this pathophysiology is key to 
timely diagnosis and potential management of FGR. DECIDE is a novel 
multicompartment MRI model that quantifies fetal (f) and maternal (v) 
perfusion through the whole placenta (Melbourne, MRM, 2018), with 
a current in-plane resolution of 1.9mm. Once the blood signals have 
been separated, fetal blood oxygen saturation can be estimated from the 
T2 relaxation sequences, due to sensitivity of the signal to oxygenation 
(Portnoy, MRM;77:2017). We hypothesised that DECIDE would detect 
reduced placental perfusion and difference in fetal blood oxygenation in 
FGR compared with normal pregnancies.
Methods: 8 women with uncomplicated pregnancies (birthweight centile 
25-56%, gestational age (GA) at delivery 38+5-40 weeks) and 6 women 
with pregnancies complicated by FGR (birthweight centile 0-7%, GA at 
delivery 27+5-36+4 weeks) were imaged with a combined T2 relaxometry 
and diffusion weighted image acquisition (GA at MRI: control 25+1-34+0, 
FGR 25+4-32+0 weeks). A non-rigid 3D registration aligned images prior 
to placental segmentation. The DECIDE model was applied for voxel-wise 
fit of fetal (f) and maternal (v) perfusion and fetal blood T2 relaxation, 
which was converted into blood saturation using work published by 
Portnoy et al (MRM;77:2017). Data are shown as mean ± standard 
deviation. Statistical analysis was with independent student t-tests.
Results: Maternal perfusion was reduced in FGR compared with normal 
placentas (v 0.27±0.03 vs 0.38±0.13, p=0.04, CI 0.004-0.21, FGR vs 
control). There was a tendency to reduced fetal perfusion (f 0.18±0.03 
vs 0.21±0.04, p=0.06, 95% CI -0.002-0.7 FGR vs control). Fetal blood 

oxygen saturation was significantly reduced in FGR compared with 
normal placentas (56(±11)% vs 77(±11)%, p=0.0004, 95% CI 8-34% 
FGR vs control).
Conclusion: The DECIDE model parameters identify reduced maternal 
placental perfusion and fetal blood oxygen saturation in pregnancies 
complicated by FGR. This demonstrates the potential of MRI in improving 
our understanding and ability to diagnose placental pathology, as signal 
goes beyond imaging structure, and relates to tissue microstructure and 
function.

O-149
Dysfunctional Mitochondrial Fatty Acid Oxidation Precedes the 
Development of Early-Onset Preeclampsia. Kathryn J Gray,1,2,3 David 
E Cantonwine,1 Thomas F McElrath,1 Richa Saxena∗.2,3 1Brigham & 
Women’s Hospital, Boston, MA, United States; 2Massachusetts General 
Hospital, Boston, MA, United States; 3Broad Institute, Cambridge, MA, 
United States.
Introduction: Improved mechanistic understanding of preeclampsia (PE) 
is needed to facilitate novel predictive tools and treatments. As placental 
dysfunction and maternal endothelial damage precede clinically-apparent 
preeclampsia, we hypothesized that associated alterations in the maternal 
metabolome would be detectable in early pregnancy and provide insight 
into causal biologic pathways.
Methods: Maternal 1st (T1; ~12 wks gestation) and 2nd (T2, ~26 wks 
gestation) trimester plasma samples from 68 women who developed 
early-onset PE (EO-PE) were matched with 68 healthy, normotensive 
controls from the well-phenotyped LIFECODES pregnancy cohort. 
Matching was based on maternal age, race, BMI, smoking status, and 
gestational age at sample collection (T1, T2). Global metabolic profiling 
was performed by liquid-chromatography mass spectroscopy (LC-MS) 
using the Metabolon DiscoveryHD4TM platform which identified 955 
total metabolites. Data was normalized, log2 transformed, and metabolite 
differences compared between matched PE case-control samples using 
paired t-tests with correction for multiple testing. Conditional logistic 
regression was performed to control for confounders.
Results: At each time point, levels of >600 metabolites were significantly 
different between cases and controls. Among the altered metabolites, a 
clear signature of dysfunctional mitochondrial β-fatty acid oxidation 
(β-FAO) emerged, as demonstrated by a significant elevation in medium- 
and long-chain fatty acids, acylcarnitines, and ketones in EO-PE cases 
compared to matched controls at T2 (Table 1; β-FAO-related metabolites 
with p<0.05 shown). This signature remained after adjustment for both 
pregestational and gestational diabetes. As most of the EO-PE cases 
(>80%) did not develop clinical features of PE until >30 weeks gestation, 
the abnormal β-FAO occurs many weeks prior to the onset of clinical 
disease.
Conclusion: This data suggests that dysfunction in β-FAO is an early 
event in PE pathogenesis that precedes clinically-evident PE and highlights 
mitochondrial β-FAO as a pathway for further investigation. Ongoing 
work aims to further delineate the specific determinants and functional 
consequences of β-FAO dysfunction in pregnancies affected by PE.
*Figure(s) will be available online.

O-150
Cell-Free DNA Methylation Profiles in Preeclampsia Highlight Multi-
Organ Involvement Identifying Potential Targets for Future Sequelae. 
Irene Corachan†,1 Tamara Garido-Gomez,1 Davide Bau,2 Roser Navarro,2 
David Blesa,1 Alfredo Perales,3 Antonio Diez-Juan,2 Carlos Simon.1,2 
1Igenomix Foundation-INCLIVA, Paterna, Spain; 2Igenomix, Paterna, 
Spain; 3Hospital La Fe, Valencia, Spain.
Introduction: Preeclampsia (PE) is a systemic hypertensive disorder 
affecting different organs, associated with higher risk for developing 
heart disease, hypertension and metabolic syndrome later in life. Cell-
free DNA (cfDNA) carry epigenetic information that has been related to 
disease and used to trace the tissue of origin. In pregnancy, cfDNA is a 
mix of maternal and fetal DNA and has emerged as a source of biomarkers. 
Here, we used methyl-CpG binding-domain sequencing to investigate 
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cfDNA methylome in patients with severe PE (sPE) to identify changes 
that could indicate systemic responses, with potential implications for the 
long-term disease sequelae.
Methods: Methylated cfDNA was isolated from plasma of sPE (n=12) 
and control pregnancies (n=12), and libraries were single-end sequenced 
(Illumina). Fetal fraction was assessed by measuring chromosome Y, 
RASSF1A and SERPINB5 coverage. Tissue-specific methylated regions 
coverage was measured to estimate maternal contribution. Differentially 
Methylated Regions (DMRs) were detected and annotated with R packages 
Methylaction and Goldmine. DMRs annotated as promoters were 
subjected to pathway enrichment and gene-disease association analysis. 
Gene ontology was performed in transcription factors (TF) corresponding 
to binding sites found among DMRs. DMRs were compared with tissue-
specific methylated regions to explore origin and pathological features.
Results: cfDNA library concentration was significantly higher in sPE 
(p=0.039), however this increase cannot be attributed to fetal origin. 
There are significantly differences (p < 0.05) in maternal contribution to 
cfDNA: kidney and vascular smooth muscle cells DNA were increased in 
sPE, while placenta and skeletal muscle DNA were decreased. Functional 
analysis of promoter DMRs showed the inflammatory character of PE, and 
a differential TF regulation. Among the promoters hypermethylated in PE 
(hmsPE) we found genes of renin angiotensin aldosterone system and from 
nitric oxide pathway; both involved in the blood pressure control. hmsPE 
promoters that overlapped with placenta-specific regions corresponded to 
relevant genes in maternal-fetal interaction, involved in decidualization 
and trophoblast invasion (ALCAM, GDF10, HOXA9, TLX1, LPL). Gene-
disease association analysis of hmsPE promoters showed a signature of 
kidney injury, hypertension, metabolic syndrome and diabetes in sPE 
patients; whereas no association was found in control.
Conclusion: We describe the existence of cfDNA methylation differences 
between sPE and control pregnancies. Our data highlight the importance 
of placenta in this disorder, but also illustrate the multi-organ compromise 
that could be implicated in long-term sequelae.

O-151
Umbilical Cord Mesenchymal Stromal Cell-Derived Exosomes 
Ameliorate Preeclampsia-Associated Fetal Loss/Growth Restriction 
and Modulate Intrauterine Macrophage Populations. Elizabeth 
Taglauer†, Gareth Willis, Angeles Fernandez-Gonzalez, Reis Monica, 
Xianlan Liu, Alex Mitsialis, Stella Kourembanas∗. Boston Childrens 
Hospital, Boston, MA, United States.
Introduction: Human umbilical cord-derived mesenchymal stromal 
cells (MSCs) are a widely recognized biologic treatment modality for 
a variety of pre-clinical disease models. We have previously shown in 
neonatal lung disease that the therapeutic capacity of MSCs is conferred 
by their secreted exosomes (MEx), which function primarily through 
macrophage immunomodulation. Interestingly, despite their intrauterine 
origins, MEx treatment for pregnancy-related pathologies has not been 
explored. We hypothesize that due to their immunomodulatory capacity, 
MEx have significant therapeutic potential within immune-mediated 
gestational diseases. Of particular interest is early-onset preeclampsia, 
whose pathological origins include alterations of the maternal intrauterine 
immune environment.
Methods: Using a heme-oxygenase-1 (HO-1) null model of preeclampsia, 
we examined the effects of maternal MEx treatment early in pregnancy. 
Historically, HO-1 deficient pregnant females exhibit key systemic 
maternal and intrauterine features of preeclampsia. For this study, HO-1 
null (HO-1-/-) or wildtype (WT) female mice were bred in homozygous 
matings followed by intrauterine evaluation at mid-pregnancy, gestational 
day (GD)12.
Results: Significant fetal loss and intrauterine growth restriction were 
noted in HO-1-/- pregnancies as compared to WT controls (% Fetal loss: 
WT 0% vs HO-1-/- 19.2%, p= 0.001, n= 5; Fetal length: WT 0.88cm 
vs HO-1-/- 0.76cm, p<0.001, n=20). Histological evidence of maternal 
glomerular disruption was also noted exclusively in HO-1-/- pregnant 
females. We then administered i.v. MEx (purified through density gradient) 
to HO-1-/- females on GD1, to evaluate the preventative effects of this 
therapy in early pregnancy. HO-1-/- females receiving Mex (HO-1-/-MEx) 

had significant resolution of pregnancy loss (% Fetal Loss: HO-1-/- 19.2% 
vs HO-1-/-MEx 5.6%, p= 0.016, n= 5) and improvement in fetal growth 
(Fetal length: HO-1-/- 0.76cm vs HO-1-/- MEx 0.87cm, p<0.001, n= 20/
group). HO-1-/-MEx females also had histological evidence of resolved 
glomerular disruption. Evaluation of intrauterine leukocytes via flow 
cytometry showed significant increases in a subset of pro-inflammatory 
macrophages within HO-1-/- pregnancies which was significantly reduced 
following MEx treatment (%F4/80+CD11b+CD11hiCD40hicells: WT 9.4% 
vs HO-1-/- 28.4% vs HO-1-/-MEX 13.6%, p< 0.01, n=8).
Conclusion: While characterization of this model is ongoing, in these 
early studies, MEx show significant therapeutic potential for modulation 
of the intrauterine environment to ameliorate the fetal sequelae of 
preeclamptic disease.

O-152
Effects of Syncytiotrophoblast Extracellular Vesicles on Angiotensin 
II-Induced Vasoconstriction in Uterine Arteries from Lectin-Like 
Oxidized LDL Receptor-1 Overexpressing Mice. Floor Spaans†,1 Jude 
S Morton,1 Raven Kirschenman,1 Tatsuya Sawamura,2 Dionne S Tannetta,3 
Ian L Sargent,4 Sandra T Davidge∗.1 1University of Alberta, Edmonton, 
AB, Canada; 2Shinshu University, Matsumoto, Japan; 3University of 
Reading, Reading, United Kingdom; 4University of Oxford, Oxford, 
United Kingdom.
Introduction: Placental factors, such as syncytiotrophoblast extracellular 
vesicles (STBEVs) have been suggested to contribute to maternal vascular 
dysfunction in women with preeclampsia (PE). Increased STBEV levels 
have been found in women with PE and they have been shown to disturb 
endothelial function in vitro, however, the mechanisms for the contribution 
of STBEVs to vascular dysfunction in PE are unknown. The lectin-like 
oxidized LDL receptor-1 (LOX-1) is a multi-ligand scavenger receptor 
expressed on endothelial cells. Increased LOX-1 activation is associated 
with vascular dysfunction; and LOX-1 expression is increased in PE 
women. Recently, LOX-1 has been shown to interact with angiotensin II 
(Ang II) type 1 receptor (AT-1) signaling. We hypothesized that STBEVs 
could be LOX-1 ligands and could contribute to Ang II-mediated vascular 
dysfunction by LOX-1 activation.
Methods: Uterine arteries were isolated from WT (-/-) controls or LOX-1 
overexpressing mice (LOX-1OE; carrying bovine LOX-1 transgene) on 
gestational day 18 (term is day 19) and were incubated overnight with or 
without STBEVs (200 μg/ml). Vasoconstriction responses to Ang II (10-10 
to 10-6 M) were assessed using wire myography. The specific role of AT-1 
and LOX-1 was analyzed using the AT-1 receptor inhibitor candesartan 
or the LOX-1 ligand, oxidized LDL (oxLDL).
Results: Vasoconstriction responses to Ang II were reduced by STBEV-
incubation in arteries from WT but not LOX-1OE mice (AUC: 6.18±0.47 
a.u. WT control vs. 3.7±0.90 a.u. WT STBEVs; p<0.05). Responses 
to Ang II were completely inhibited by AT-1 receptor blocking in all 
groups. oxLDL did not have any effects in uterine arteries from WT mice. 
However, in LOX-1OE mice, an interaction (p=0.019) was observed 
between STBEV-incubation and oxLDL stimulation, with oxLDL reducing 
the response in control arteries while increasing Ang II responses in 
STBEV-incubated arteries.
Conclusion: In conditions of normal LOX-1 expression (i.e. normal 
pregnancy), STBEVs could contribute to the normal reduction in Ang II 
responsiveness that is observed during pregnancy. However, in conditions 
of increased LOX-1 expression (such as in women with PE), activation 
of LOX-1 increases the responsiveness to Ang II during pregnancy, but 
only in the presence of STBEVs. Together, these data suggest that higher 
LOX-1 expression together with increased levels of STBEVs during 
gestation, as observed in women with PE, could contribute to vascular 
complications in pregnancy. These data increase our understanding of 
endothelial dysfunction in PE and contribute to the development of novel 
treatment strategies in the future.
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O-153
Preeclampsia is Associated with Impaired Lymphangiogenic and 
Immune Cell Trafficking Function of Decidual Lymphatic Endothelial 
Cells. Ja-Young Kwon,1 Hanoll Pi,1 Yun Ji Jung,1 Yejin Park,1 Ha-Yan 
Kwon,2 Yong-Sun Maeng.1 1Yonsei University College of Medicine, Seoul, 
Korea, Republic of; 2Graduate School of Medicine of Dongguk University, 
Ilsan, Korea, Republic of.
Introduction: Lymphatic vasculature control lymphocyte trafficking 
and limit adaptive immune response. Previously, we described that 
abnormal lymphangiogenesis at the maternal-fetal interface is associated 
with decidual regulatory T cell imbalance in preeclampsia (PE), yet the 
current research on this field is limited. Therefore, we aimed to examine 
the functional impairment of decidual lymphatic endothelial cells (dLECs) 
in severe PE.
Methods: Chorioamniotic membranes containing decidua was obtained 
from pregnant women with PE (n=10) and gestational age matched 
controls (n=10) at the time of delivery. Primary human dLECs were 
isolated from decidua by mechanical and enzymatic treatment then 
selected by MACS using anti-human LYVE-1 mAb. Lymphangiogenic 
function of dLECs was evaluated via migration, adhesion, tube-formation 
assays and cell-cell permeability. To assess cell trafficking ability, dLECs 
was cocultured with dendritic cells. Microarray was performed for genetic 
expression analysis of dLECs between PE and controls.
Results: Activity of migration, adhesion, and tube-formation was 
diminished in dLEC from PE pregnancies compared to the control 
(p<0.01). Moreover, dLECs from PE showed increased lymphatic 
permeability by disorganizing VE-cadherin junctions(p<0.01). Dendritic 
cell adherence to and transmigration across lymphatic endothelium was 
significantly decreased in dLECs from PE. The gene expression involved 
in immune regulation such as antigen processing and presentation, cell 
adhesion molecules, and leukocyte transendothelial migration was 
decreased in dLECs from PE.
Conclusion: Reduced lymphangiogenic and immune trafficking function 
of dLECs may be mechanism involved in decidual immune imbalance 
in PE. (supported by the National Research Foundation of Korea (NRF) 
and funded by the Ministry of Education (NRF-2016R1D1A1B03933337 
and NRF-2017R1D1A1B03029081.)

O-154
Regulatory T Cell Deficiency Increases Resistance to Uteroplacental 
Blood Flow, Leading to Fetal Growth Restriction. Alison S. Care,1,2,3,4 
Stephane L Bourque,3,4 Jude S Morton,3,4 Emma P Hjartarson,3,4 Jacqueline 
Humphries,1,2 Sandra T Davidge,3,4 Sarah A Robertson.1,2 1Robinson 
Research Institute, Adelaide, Australia; 2University of Adelaide, Adelaide, 
Australia; 3Women and Children’s Health Research Institute, Edmonton, 
AB, Canada; 4University of Alberta, Edmonton, AB, Canada.
Introduction: Preeclampsia is an important cause of maternal and 
perinatal morbidity and mortality, and increases the susceptibility 
of the mother and offspring to cardiovascular disease later in life. In 
preeclampsia, a deficiency in regulatory T (Treg) cells, a specialised 
subset of lymphocytes, has been observed. Treg cells prevent maternal 
immune rejection of the fetus, but also contribute to vascular homeostasis 
in non-pregnant rats. We have previously shown that a reduced Treg cell 
population affects uterine artery hemodynamics in mid-gestation, with 
increased resistance to blood flow and enhanced conversion of bigET-1 
to active ET-1.1 However, the effect on late gestation hemodynamics is 
unknown. We hypothesize that a reduced Treg cell population will alter 
uteroplacental hemodymamics in late gestation, and affect fetal and 
placental development.
Methods: Transgenic Foxp3-DTR mice have FOXP3 promoter-driven 
expression of the human diphtheria toxin (DT) receptor to enable 
selectively depletion of FOXP3+ (Treg) cells. DT was injected (37.5ng/g) 
on gestational day (GD)3.5 and GD5.5 to selectively deplete FOXP3+ 
cells; vehicle-treated Foxp3-DTR mice served as controls. On 18.5, 
ultrasound biomicroscopy was performed to assess uterine and umbilical 
hemodynamics. Mice were then euthanized and fetal biometrics were 
assessed on GD18.5.

Results: Following DT-treatment uterine artery hemodynamics were 
perturbed on GD18.5, with the pulsatility index increased by 22% in the 
uterine artery (P<0.05) and by 3.5% in the umbilical artery (P<0.01), 
indicating a persistent increase in resistance to blood flow in the 
uteroplacental unit. On GD18.5, fetuses from Treg cell deficient mice were 
growth restricted (P<0.01), with a reduced abdominal girth and fetal head 
width (both p<0.05). The fetal:placental weight ratio was also reduced.
Conclusion: We demonstrate an essential role for Treg cells in 
uteroplacental vascular function in pregnancy and fetal growth. Given the 
severe implications of preeclampsia on the future health of the mother and 
her baby, investigation of therapeutic strategies targeting Treg cells offers 
a promising intervention. (1. Care et al., Hypertension, 2018).

O-155
Fate Map of Decidual Innate Lymphoid Cells Reveals Gestational 
Plasticity. Aleksandar K Stanic, Yan Li, Jessica Vazquez. University of 
Wisconsin-Madison, Madison, WI, United States.
Introduction: Decidual natural killer and innate lymphoid cells (dNKs/
dILCs) regulate vascular remodeling and inflammatory responses in 
pregnancy. Progress in clinical translation (e.g. preeclampsia) is hampered 
by incomplete understanding of fate specification and gestational 
dynamics. Gut mucosa RORγt+ ILC3s exhibit fate plasticity, RORγt 
loss and inflammation-dependent Tbet and NKp46 acquisition. We have 
recently identified new CD56HiTbetLowEomesHi/Low dNKs/dILCs in human 
term decidua, raising the question of their gestational provenance that we 
asessed using fate mapped mice.
Methods: Microscopically-dissected mouse uterus and timed-gestation 
decidua (early: 6-8; mid: 12-14; late:16-18 d) were dissociated, 
lymphocytes isolated/labeled as described (Li, Y, et al. Front. Imm. 
9:2087, 2018) and data acquired by high dimensional flow cytometry 
(BD Fortessa, 5 laser, 18 detectors). Models are: wild-type B6, Tbet fate 
map (TbetFM), RORγt fate map (RORγtFM), and RORγt-deficient animals 
(RORγtKO). TbetFM and RORγtFM strains were generated by crossing loxP-
flanked STOP-RFP reporters with Tbet- or RORγt-promoter driven Cre 
(developmentally permanent RFP expression in cells with history of Tbet 
or RORγt expression). Cytometry data was pre-processed with FlowJo 
10.2, and analyzed using tSNE and machine learning (densVM, Cytofkit 
package, R v3.2.4). Reproductive performance (embryo resorption, 
fecundity, and fetal weight at weaning) of RORγtKO animals was examined.
Results: RFP+ cells in TbetFM decidua are the dominant ILCs (Lin-neg, 
CD45+) across pregnancy, and exhibit dramatic expansion in early 
pregnancy (p<0.005). In contrast, RFP+ cells of RORγtFM mice were a 
much smaller proportion of decidual ILCs and did not significantly vary. 
RORγtKO animals did not exhibit embryo resorption, decreased fecundity 
or altered fetal weight at weaning. Surprisingly, TbetFM RFP+ ILCs 
displayed an unexpected and stepwise loss of Tbet protein expression 
in mid and late pregnancy (p<0.05). Tbet loss was not accompanied by 
Eomes loss, or acquisition of RORγt or GATA3 (evidence of ILC1 to 2 or 
ILC1 to 3 transition), or surface phenotype instability (NK1.1, CD49b).
Conclusion: Using innovative genetic fate tagging and machine 
learning-aided high dimensional flow cytometry, we demonstrate that 
TbetFM dNKs/dILCs are dominant early, contract in later pregnancy, 
and extinguish Tbet, but not Eomes expression. RORγtFM cells are few, 
stable, and RORγt expression dispensable for pregnancy performance. 
Taken together, our studies raise the tantalizing possibility that dNK/
dILC fate is dynamically regulated across pregnancy and support the 
hypothesis that TbetLowEomesHi/Low human dNKs at term are derived from 
TbetHi precursors. These data are the first demonstration of Tbet loss and 
potential fate instability in NKs or ILCs under physiologic conditions in 
any tissue, suggesting gestational specialization.
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O-156
Estrogen Induces Ciliogenesis in 3D Organoid Cultures of Human 
Endometrial Glands. Sandra Haider†, Magdalena Gamperl, Leila Saleh, 
Jürgen Pollheimer, Paulina Latos, Martin Knöfler. Medical University of 
Vienna, Vienna, Austria.
Introduction: Each month the human endometrium undergoes cyclic 
changes of growth and differentiation under the tight control of the two 
key ovarian hormones, estrogen and progesterone. Although endometrial 
dysfunctions result in a number of disorders including endometriosis, 
infertility and cancer, in vitro studies were hampered by the lack of 
a reliable epithelial cell model. Hence, our aim was to establish self-
renewing 3D organoid cultures of uterine glands and verify their identity, 
cell composition and hormone responsiveness.
Methods: Endometrial organoids were established from first trimester 
decidual tissue using trypsin digestion, embedding in Matrigel, and 
expansion in an optimized organoid medium. Epithelial identity, 
responsiveness to estrogen and expression patterns of ciliogenesis-
associated genes were examined by global gene expression analyses 
(RNA-Seq), qPCR of selected target genes, immunofluorescence and 
Western blotting. Life-cell imaging and transmission electron microscopy 
(TEM) were performed to study growth, morphology and frequency of 
cilia formation in controls and estrogen-treated organoid cultures.
Results: Self-organizing 3D uterine organoids express endometrial 
epithelial cell-specific markers and stemness-associated factors such as 
MUC1, MUC5B, FOXA2, SOX9, SOX17, MSX1, MSX2, and LGR5 and 
exhibit active secretion. Estrogen treatment enhanced organoid growth, 
PRG expression and Wnt signalling, but repressed TGF-b signalling. 
TEM revealed estrogen-dependent formation of motile (9+2) cilia. The 
steroid hormone also induced markers (ZMYND10, TUBA, TUBB, 
DNAI, RSPH) and key regulatory transcription factors (FOXJ1, RFX) 
of ciliogenesis.
Conclusion: Applying culture conditions for epithelial stemness, we 
established self-renewing 3D endometrial organoid cultures that can 
be maintained long-term and contain progenitors and differentiated cell 
types of the human endometrium. Estrogen treatment provoked molecular 
changes mimicking the proliferative phase of the menstrual cycle and 
induced ciliogenesis. 3D endometrial organoids represent a powerful 
tool for further investigations of the developmental program, endocrine 
functions and pathophysiological processes of the human endometrium.
This study was supported by the Austrian Science Funds (grants P-30941 
and P-31470)

O-157
Reconstitution of Oogenesis in Mice using Bone Marrow-Derived 
Stem Cells Aggregated with Fetal Ovarian Somatic Cells. Jessica 
J Martin†, Paulo HA Campos†, Dori C Woods∗, Jonathan L Tilly∗. 
Northeastern University, Boston, MA, United States.
Introduction: Studies with mice have shown that embryonic or induced 
pluripotent stem cell (PSC)-derived primordial germ cell-like cells (PGC-
LCs) can, after aggregation with fetal ovarian somatic cells (FOSCs), 
generate oocytes that mature, fertilize and produce offspring. Interestingly, 
injection of PGC-LCs into adult ovaries leads to formation of immature 
oocytes that form follicles but arrest at early stages of development, 
suggesting that PGC-LCs require interaction with a ‘primitive’ gonadal 
microenvironment to achieve full functionality. Prior studies have shown 
that bone marrow (BM)-derived stem cells can also generate immature 
oocytes contained in follicles in adult ovaries which undergo a similar 
developmental arrest as that reported for PGC-LCs. It is currently 
unknown, however, if BM-derived stem cells could be substituted for PSCs 
in FOSC aggregation approaches to generate mature oocytes. Herein we 
tested if aggregation of adult BM-derived stem cells with FOSCs could 
reconstitute oogenesis in mice.
Methods: Bone marrow was collected from adult TgOG2 (germline-
specific GFP-expressing) female mice and subjected to FACS using an 
antibody against the C-terminus of Ddx4 to detect putative germline-
committed cells (Nat Med 2012 18:413-421). Extracellular (ec) Ddx4-
positive and -negative cell fractions were analyzed immediately for 
expression of germline and pluripotency markers or were placed in defined 

cultures prior to aggregation with FOSCs collected on embryonic day 12.5 
from wild type (WT) females. Twenty-eight aggregates were transplanted 
under the ovarian bursal cavities of adult WT females (n=7, 2 aggregates 
per recipient ovary), and removed at various times over a 20-day period 
for analysis of GFP. In addition, oocytes were collected from aggregates 
by follicular aspiration for analysis.
Results: Dual epitope mapping confirmed the fidelity of ecDdx4 
detection in viable BM-derived cells, and these cells were found to 
express pluripotency (Pou5f1, Sox2) and germline (Ddx4, Prdm1, Ifitm3, 
Dppa3) markers. Immunoanalysis of aggregates at several points post-
transplantation revealed GFP-positive oocytes contained within follicles 
at all stages of development, including preovulatory follicles. Five of 38 
oocytes (13%) retrieved from four different aggregates at 20-days post-
transplantation exhibited direct GFP fluorescence, which was confirmed 
by genotype analysis of each individual oocyte for the Gfp transgene.
Conclusion: Adult female BM-derived stem cells can be substituted for 
PSCs to reconstitute oogenesis using FOSC aggregation. Our current 
efforts are now aimed at testing the functionality of these BM-derived 
oocytes through in-vitro fertilization and embryo transfer experiments.
Acknowledgements: Sponsored by NIH R01-AG012279 to JLT; JJM 
and PHAC contributed equally to this work.

O-158
Novel Decidual Immune Cell Subsets are Revealed through Single Cell 
RNA-Seq. Adam Jelinski†,1 Moriya Gamliel,2 Shuang-Yin Wang,1 Naama 
Elefant,1 Debra Goldman-Wohl,2 Ronit Gilad,2 Yishai Sompolinsky,2 
Ofer Mandelboim,2 Ido Amit,1 Simcha Yagel∗.2 1Weizmann Institute of 
Science, Rehovot, Israel; 2Hadassah-Hebrew University Medical Center, 
Jerusalem, Israel.
Introduction: A dedicated decidual immunomodulatory mechanism 
evolved to allow healthy embryo development alongside maternal 
immune protection and homeostasis. Decidual NK (dNK) cells comprise 
the overwhelming majority of immune cells in the decidua. They play 
a pivotal role with beneficial properties in development of the maternal 
fetal interface. dNK also possess properties of trained memory from 
previous pregnancies, affording a possible explanation for better outcomes 
in subsequent pregnancies. Our objective is to characterize the decidual 
immune cell profile using novel technology with a focus on dNK cells.
Methods: Massively parallel single cell RNA-seq was used to characterize 
more than 30,000 immune cells from 20 first trimester and 2 second 
trimester deciduas.
Results: Unbiased analysis revealed immune cell populations including 
previously undescribed subpopulations of dNK and ILC1 (innate 
lymphoid) cells. While some dNK show high abundance of cytotoxic 
agents such as GZMA, GZMB and GNLY (“cytotoxic dNK”). We identify 
a second transcriptional program more skewed towards secretion of 
chemokines and cytokines such as CCL5 and XCL1 (“chemotactic dNK”). 
The chemotactic dNK population shows a distinctive NK developmental 
program expressing CD44 and the transcription factor ZNF683 (Hobit).
Conclusion: Our data suggest that in fact, the dNK are not a homogeneous 
population and can be divided into at least two major phenotypes, with 
different roles and interactions with other cell types, both immune and non-
immune cells. Analysis of dNK on the resolution of single cells addresses a 
complex role for these immune cells in placental bed remodeling, immune 
surveillance and tolerance.

O-159
Isolation of Putative Human Oogonial Stem Cells by a NANOG 
SmartFlare RNA Detection Probe and Fluorescence-Activated Cell 
Sorting (FACS). Yvonne L Clarkson∗, Christos Lamprianidis, Marie 
McLaughlin, Martin Waterfall, Richard A Anderson, Evelyn E Telfer. The 
University of Edinburgh, Edinburgh, United Kingdom.
Introduction: The existence of ovarian stem cells (OSCs) in adult 
mammalian ovaries challenges the long established dogma that 
mammalian neo-oogenesis cannot occur in adulthood. Recent studies 
showed that putative OSCs could be isolated using FACS with an 
antibody against the extracellular C-terminus of the RNA helicase DDX4. 
Controversy surrounds this proposed external epitope and the antibody 
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used for isolation. We therefore developed a novel and alternative OSC 
isolation approach using a SmartFlare RNA detection probe for NANOG. 
NANOG controls gene expression in stem cells and is downregulated upon 
differentiation. It is present in primordial germ cells and putative OSCs 
isolated by DDX4, therefore making it a good candidate for OSC isolation. 
SmartFlare will detect NANOG+ cells when its ‘capture’ oligonucleotide 
binds to NANOG RNA, releasing a fluorescent ‘reporter’ oligonucleotide 
enabling positive cells to be FACS sorted. Objectives To isolate and 
characterise NANOG+ cells and determine the degree of overlap between 
putative OSCs labelled with SmartFlare and DDX4.
Methods: Human ovarian cortical biopsies were obtained with informed 
consent from 26 women aged 23-41 at elective caesarean section. Tissue 
was dissociated, incubated with SmartFlare for 16 hours and NANOG+ 
and - cells were FACS sorted. Cells were dual-labelled with DDX4 and 
sorted into 4 groups to assess their in-vitro potential and/or collected 
for RT-PCR.
Results: Between 2 and 2.6% of the total cell sample was sorted as 
SmartFlare positive (N=3). RT-PCR analysis of these NANOG+ cells 
confirmed expression of stem cell (NANOG and LIN28) and germline 
markers (DDX4 and DAZL). In the total cell sample, dual-labelling showed 
2.2±0.3% were NANOG+ only; 0.3±0.1% were NANOG+DDX4+; 
1.57±0.3% were DDX4+ only and 37.8±4.8% were double negatives 
(N=7). NANOG+ only cells showed expression of DDX4 following 26 
days of culture, indicating cell differentiation in vitro. NANOG+/DDX4+ 
cells showed a similar molecular profile to previously reported DDX4+ 
putative OSCs by expressing stem cells markers NANOG, LIN28 and 
POU5F1 and germline markers DDX4, cKIT, DAZL, IFITM3 and DPPA3.
Conclusion: We have identified a novel method for putative OSC isolation 
based on NANOG RNA detection. This methodology removes reliance 
on a single factor to isolate putative OSCs, as dual-labelled FACS allows 
the identification of cells expressing NANOG with or without DDX4. 
Initial characterisation suggests the potential of NANOG+ cells to acquire 
DDX4 expression in vitro, a key step in normal germ cell development.

O-160
Regulatory T Cells are a Key Agent of Progesterone Effects in Early 
Pregnancy. Ella S Green†,1 Lachlan M Moldenhauer,1 Shaun M McColl,2 
Sarah A Robertson∗.1 1Robinson Research Institute, University of Adelaide, 
Adelaide, Australia; 2Department of Molecular & Cellular Biology, 
University of Adelaide, Adelaide, Australia.
Introduction: The maternal immune system undergoes substantial 
adaptation in early pregnancy to allow the growth and development of 
the genetically disparate embryo. Central to this adaptation is a shift 
in the immune response away from immunity and towards tolerance, 
which is primarily mediated by regulatory T (Treg) cells, a subset of anti-
inflammatory T cells essential for pregnancy success. Induction of immune 
tolerance appears to be influenced by maternal progesterone (P4), but the 
underlying mechanisms are not well understood. We hypothesised that P4 
exposure in early pregnancy is important for optimal Treg cell induction.
Methods: We previously demonstrated a role for P4 in regulating Treg cell 
abundance in early pregnancy, using a mouse model of peri-implantation 
disruption in P4 signalling. Treatment with low-dose P4-receptor 
antagonist, RU486, in early pregnancy caused a decrease in the number 
of Treg cells at mid-gestation, and a decrease in P4 serum levels. In late 
gestation, RU486-treated females exhibited a decrease in pregnancy rate. 
In the current study, we investigated whether altered Treg cells are a causal 
determinant of adverse pregnancy outcome in RU486-treated females. 
Mated female C57Bl/6 mice were treated with 1mg/kg RU486 on days 
1.5 and 3.5 post coitus (pc). 8h later, 2 x 105 Treg cells (CD4+CD25+; or 
control) isolated from pregnant congenic B6.SJL-Ptprca (Ly5.1) females 
were transferred intravenously to control and RU486-treated females. 
Another control group were administered non-Treg T cells (CD4+CD25-).
Results: Donor Treg or non-Treg cells were detected in uterus-draining 
lymph nodes (udLNs) by flow cytometry 70h post-transfer. On d18.5pc, 
RU486-treated mice exhibited a reduction in pregnancy rate compared 
with control-treated females (P<0.01), and amongst pregnant females, a 
reduction in fetal viability was evident (P<0.05). Strikingly, pregnancy rate 
and fetal viability was restored to control levels in RU486-treated females 

administered Treg cells. RU486-treated females exhibited fetal growth 
restriction with a 30% reduction in fetal weight amongst viable fetuses 
(P<0.05). Notably, this reduction was rescued in Treg cell-treated mice 
(P<0.05) but not in non-Treg cell-treated mice. Non-Treg cell treatment 
improved pregnancy rate, but did not improve fetal viability and caused 
significant fetal resorption (P<0.05).
Conclusion: These data show that Treg cells can rescue pregnancy 
outcome in females with disrupted peri-implantation P4 signalling, 
implying that Treg cells are key mediators of P4 impact on uterine 
receptivity and implantation success. Luteal phase and early pregnancy P4 
concentrations are therefore essential to prime the induction of Treg cells to 
drive a robust immune response necessary for optimal pregnancy success.

T-001
Urinary Phenol and Paraben Concentrations during Pregnancy and 
Circulating Microparticle Protein Expression. David E Cantonwine,1 
John D Meeker,2 Kelly K Feguson,3 Kevin P Rosenblatt,4,5 Brian 
Brohman,5 Thomas F McElrath∗.1 1Brigham and Women’s Hospital, 
Boston, MA, United States; 2University of Michigan School of Public 
Health, Ann Arbor, MI, United States; 3National Institute of Environmental 
Health Sciences, Durham, NC, United States; 4University of Texas Health 
Science Center at Houston, Houston, TX, United States; 5NX Prenatal 
Inc., Louisville, KY, United States.
Introduction: There is limited but suggestive evidence that elevated 
exposure to phenols, including BPA, and parabens during pregnancy 
may increase the risk of delivering prematurely. Insights into potentially 
disrupted mechanisms leading to this heightened risk are poorly 
understood. Circulating microparticles (CMP) are nanovesciles recognized 
as important contributors to intercellular communication. We speculated 
that circulating microparticle protein expression profiles will differ due 
to phenol and paraben exposure during pregnancy. Knowledge of these 
patterns will help identify the intermediate pathways linking exposure 
to outcome.
Methods: EDTA plasma and urine samples were obtained at 10-12 
weeks gestation. CMP were isolated via size-exclusion chromatography 
and then targeted protein analysis was done using multiple reaction 
monitoring-mass spectrometry. Using least squares to control for 
maternal prepregnancy BMI, race, preterm delivery, and specific 
gravity, correlations between urinary phenol/parabens and circulating 
microparticle protein concentrations were assessed.
Results: Figure 1 displays the correlations between CMP concentrations 
and urinary paraben and phenol concentrations. Overall, there were 
minimal associations between paraben exposure and CMP protein 
concentrations with the exception of a significant decrease between A2GL, 
A2AP, and AACT with increased concentrations of ethyl-paraben. BPA 
consistently showed a strong decrease in protein concentrations but only 
had a statistically significant association with TTHY. Benzophenone-3 
(BP3) consistently showed an increase in protein concentrations but only 
reached statistically significance with APOL1. The identified proteins 
are involved in acute phase, complement, coagulation and fibrinolytic 
responses.
Conclusion: We provided the first exploratory evidence that exposure 
to phenols and parabens early in pregnancy may disrupt CMP protein 
based pathways.
*Figure(s) will be available online.

T-002
The Metabolomic Clock of Human Pregnancy. Liang Liang†,1 Marie-
Louise H Rasmussen,2 Brian Piening,3 Hannes Röst,4 Songjie Chen†,1 Line 
Skotte†,2 Kévin Contrepois,1 Bjarke Feenstra,2 Michael Snyder∗,1 Mads 
Melbye∗.2 1Stanford University, Stanford, CA, United States; 2Statens 
Serum Institut, Copenhagen, Denmark; 3Providence Portland Medical 
Center, Portland, OR, United States; 4University of Toronto, Toronto, 
ON, United States.
Introduction: Delivering optimal obstetric care depends on accurate 
assessment of gestational age and labor onset, uncertainty of which has 
been associated with adverse outcomes, including premature delivery. 
Although ultrasound is useful in clinics for gestational age estimation, 
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it is resource demanding and the accuracy is compromised in the third 
trimester. We hypothesized that pregnancy leads to global alteration in 
plasma metabolites, which can be used to predict gestational age precisely.
Methods: To discover the metabolites related with pregnancy and 
indicative of gestational age, we performed untargeted metabolomics 
analysis of 784 high-density weekly samples of 30 healthy subjects in 
the Danish Pregnancy Cohort, in discovery and validation sets. A total of 
9,651 unique features were detected and included in machine learning.
Results: The study revealed global metabolome alterations during 
normal pregnancy: of 9,651 metabolic features, 4,995 were significantly 
changed (FDR < 0.05). When mapped to human metabolic pathways, 245 
compounds (of 447 total), and 47 metabolic pathways (of 64 total) were 
found to be significantly altered during pregnancy. Metabolic changes 
were often timed precisely according to pregnancy progression. Using 
machine-learning methods, we were able to build a model that predicts 
gestational age with high accuracy (Pearson correlation coefficient, R= 
0.95). As a proof-of-principle, we also showed that a few metabolic 
features can stratify the third trimester samples into clinically relevant 
subgroups (two features identifying gestational age weeks > 37, AUROC= 
0.90; three features identifying labor onset within 2 weeks, AUROC= 
0.90). Metabolic features from maternal blood were found to predict 
timing of birth with higher accuracy than ultrasound in the later part of 
pregnancy.
Conclusion: Our study represents the most comprehensive characterization 
of the human pregnancy metabolome to-date, providing a landscape to 
understand human pregnancy and demonstrating its potential clinical 
utility. The capacity of using a small group of metabolic features to predict 
gestational age and labor onset suggests the existence of a metabolomic 
clock programming pregnancy.
*Figure(s) will be available online.

T-003
Genetic Variants in the Oxytocin Receptor Alter Receptor Function 
and Expression. Manasi Malik†, Naiqi Shi†, Geraldine Serwald†, Grace 
Y Lee†, Antonina I Frolova†, Sarah K England∗. Washington University 
in St Louis, St Louis, MO, United States.
Introduction: Previous studies suggest that genetic variants in the 
oxytocin receptor (OXTR) may alter oxytocin dose requirement for labor 
induction and may increase risk for preterm labor and neurodevelopmental 
disorders. However, current lack of understanding of the mechanisms of 
action of these variants hinders translation of these genetic findings to 
therapeutic strategies. Here, we investigated how rare missense single 
nucleotide variants (SNVs) and common noncoding single nucleotide 
polymorphisms (SNPs) affect OXTR function and expression.
Methods: We identified missense SNVs in OXTR from the Exome 
Aggregation Consortium database that were predicted to alter OXTR 
function based on PolyPhen and Combined Annotation Dependent 
Depletion scoring. One variant (W203R) is located in the oxytocin 
binding pocket and has previously been identified in a patient who 
delivered preterm. A second variant (R151C) is located near the OXTR 
polar pocket, which is necessary for signal transduction through Gq. To 
investigate the effects of these variants on OXTR function, we transfected 
human embryonic kidney cells with wild type OXTR, variant OXTR, or 
empty vector control. We used the calcium-sensitive dye Fluo4 to quantify 
intracellular calcium flux in response to oxytocin treatment. To investigate 
potential effects of noncoding SNPs on OXTR mRNA expression, we 
used next-generation sequencing to quantify allele-specific expression 
of OXTR in human myometrial samples obtained from participants at 
the time of Cesarean section.
Results: We found that the OXTR missense SNVs both alter receptor 
function: 1) W203R completely abrogates oxytocin-induced calcium 
flux and 2) R151C decreases maximal calcium signaling efficacy by 24% 
compared to wild type. We further observed that a reporter SNP in OXTR 
exon 3 exhibits significant allelic expression imbalance in individuals 
heterozygous for the promoter SNP rs3806675. In our study of myometrial 
tissue samples from 10 participants, individuals heterozygous for this 
promoter SNP preferentially expressed the C allele of the reporter SNP 

with an average ratio of 1.7:1 (as compared to 1.1:1 in homozygous 
individuals). This result suggests that rs3806675 is a functional SNP that 
modulates OXTR mRNA expression.
Conclusion: Our studies indicate that both missense SNVs and noncoding 
SNPs may affect OXTR expression and function. Future work will focus 
on characterizing OXTR signaling through alternate pathways and on 
validating the role of promoter SNP rs3806675 in modulating OXTR 
mRNA expression. We envision that these studies may eventually inform 
personalized dosing regimens for OXTR agonists and antagonists, which 
are used for both labor induction and tocolysis.

T-004
Aging Telomeres in Fetal Membranes: A Telomere Gestational Clock. 
Mark Phillippe∗, Michala R Sawyer. Massachusetts General Hospital, 
Boston, MA, United States.
Introduction: The biologic clock that determines the length of pregnancy 
and the timing for parturition is poorly understood. Telomere shortening 
is a key component in the biologic clock that determines life-span in the 
adult; thus, it is biologically plausible that telomere shortening could 
also determine the life-span for the fetal membranes. Cellular senescence 
and aging is determined by the shortest telomeres, and not the average 
telomere lengths or by telomeres on specific chromosomes. The studies 
in this report were performed to assess whether a significant increase in 
short telomeres occurs in mouse fetal membranes at the end of pregnancy.
Methods: Fetal membranes were harvested from CD-1 mice on 
gestational days (GD) 14 - 18. A commercial high-throughput quantitative 
fluorescence in-situ hybridization (HT qFISH) technique (LifeLength) 
was utilized to determine the distribution of telomere lengths in the 
fetal membranes. To confirm the increase in short telomeres, DNA 
was extracted from the tissue, then the DNA underwent RE treatment 
using Hinf I and Rsa I to digest the genomic DNA (but not the telomere 
DNA). The DNA was then size fractionated using the E-Gel Power Snap 
Electrophoresis system (ThermoFisher) with collection of 5 kb DNA 
fractions. Real-time qPCR was performed in triplicate using telomere 
PCR primers and the SsoAdvanced Universal SYBR Green Supermix 
(Bio-Rad), with the qPCR run using 5 ng DNA: 40 cycles at 95°C x 10 
sec and 55.7°C x 30 sec. The GAPDH gene was utilized as the single 
copy control gene. The Pfaffl Method was used to calculate the relative 
quantity of telomere DNA in the 5 kb fractions.
Results: The distribution of telomeres in near-term fetal membranes is 
skewed toward the left (toward shorter lengths). The mode (max value) 
for the skewed peaks increased from 4.1 ±0.2 relative frequency % at 
GD14 to 5.7 ±2.2 at GD18. The size of the curve to the right (representing 
long telomeres) decreased from 26.7 ±2.4 flourescence intensity units at 
GD14 to 21.3 ±4.2 at GD18 (p < 0.05). The short telomere qPCR studies 
confirmed a significant increase in the relative quantity of 5 kb telomere 
fragments. Specifically, a 4-fold increase was observed by GD16 which 
increased to >9-fold by GD18 compared to GD14 (p < 0.05).
Conclusion: Telomere lengths in the conceptus are expanded to their 
genetic and environmentally determined maximum during the blastocyst 
stage; subsequently, the mean telomere lengths shorten during the 
remainder of pregnancy. Our report has demonstrated that telomeres in 
mouse fetal membranes at term are skewed toward the shorter lengths. This 
skewed distribution is consistent with telomeres found in aged and late 
generation telomerase deficient mice, and not the bell-shaped distribution 
found in younger wild-type adult mice. In summary, these studies have 
confirmed a significant increase in short telomeres consistent with their 
potential role as a gestational biologic clock. (Funding: Burroughs-
Welcome Fund Preterm Birth Initiative)
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T-005
Restricted Mating Windows Improve the Precision of Parturition 
Timing in Mice. Jackson H Rogers,1 Naoko Brown,1 Shajila Siricilla,1 
Ronald McCarthy,2 Carmel Martin-Fairey,2 Sarah K England,2 B.C. Paria,1 
Jeff Reese,1 Jennifer L Herington∗.1 1VUMC, Nashville, TN, United States; 
2Washington University, St. Louis, MO, United States.
Introduction: Mice are an important model for the study of reproduction 
and have been critical in furthering our understanding of preterm birth. 
The objective of this study was to determine whether or not mating 
mice for periods of two hours in the evening or morning, as opposed to 
overnight, would result in more precise timing of parturition. We predict 
that more precise delivery times will permit more accurate studies on the 
mechanisms of preterm birth and the ability to develop viable models 
of prematurely born offspring. Restricted matings would also allow 
establishment of a time point that distinguishes preterm delivery from 
term delivery in mice.
Methods: Wild type CD-1 and C57BL/6J mice were bred in restricted two-
hour periods versus standard overnight mating periods. Restricted matings 
were conducted from either 4pm-6pm or 8am-10am, in 7pm-7am dark/
light cycled rooms. Overnight matings were started at 4 pm. Copulatory 
plugs were checked at 9 am. Two virgin females were placed with one 
fertile male for both mating schemes. Pregnant females were separated into 
individual cages and placed under infrared video surveillance to observe 
the precise timing of parturition (defined as delivery of the first pup). In 
addition, Thrombospondin-2 (Thbs2) KO mice (BL6129S4 background), 
a model of premature cervical ripening, were mated overnight and 
monitored for the timing of parturition. Data were compared by ANOVA 
and Bartlett’s or F-test for variance.
Results: Results are summarized in the table below. Restricted matings 
of CD-1 mice from 4pm-6pm yielded only one litter from 279 mating 
attempts. However, CD-1 matings conducted from 8am-10am yielded 18 
litters from 182 matings. C57BL/6J mice had a smaller delivery window 
compared to CD-1 mice when bred in a restricted window from 8-10 
am, and were able to copulate following restricted breeding from 4-6pm. 
Interestingly, Thbs2 KO mice (n = 10) mated overnight had an average 
gestational length of 459.41 ± 2.83 and a spread of only 8.05 hours. 
*Figure(s) will be available online.
Conclusion: These data support the hypothesis that restricted mating 
windows lead to more precise timing of parturition. Genetic background 
contributed to mating receptivity, where C57BL/6J mice were more 
permissive than CD-1 mice. The low variability in parturition timing of 
Thbs2 KO mice with premature cervical softening suggests that this gene 
contributes to variation in parturition timing.

T-006
Progesterone Blocks Cervix Ripening and Birth at Term. Steven M. 
Yellon∗, Michael A Michael. Loma Linda University, Loma Linda, CA, 
United States.
Introduction: The cervix serves as a gatekeeper to maintain pregnancy 
and a barrier to birth. For parturition to occur, the cervix remodels 
through an inflammatory process that involves softening and ripening. 
This transition is characterized by reduced cell nuclei density, degradation 
of cross-linked collagen, and increased macrophages in the cervix well 
before birth at term when serum progesterone (P4) concentrations are 
at or near peak (PMID24339918). This study tested the hypothesis that 
loss of P4 effectiveness drives these characteristics of cervix ripening 
before birth at term.
Methods: Pregnant CD-1 mice were implanted with vehicle or P4 (1g/ml 
sesame oil, silastic capsules s.c.) on day 16 postbreeding. Serum P4 and 
cervix histology were assessed thereafter for remodeling characteristics, 
as previously described (PMID27233754).
Results: Vehicle controls gave birth at term (day 19 or 20 postbreeding, 
n=9), 1-2 days after serum P4 declined. By contrast, P4 treatments 
sustained peak P4 concentrations and births did not occur in 11 of 13 
P4-treated mice by day 22 postbreeding when the study concluded. Other 
mice in this group gave birth on day 20 or 21 postbreeding (n=1 each). 
Fetal mortality and dystocia were evident in all P4-treated mice. Analyses 
of cervix sections from vehicle controls replicated previous findings of 

reduced cell nuclei/area and decreased cross-linked collagen, as well as 
increased presence of macrophages before the decline in serum P4. By 
contrast, no change in densities of cell nuclei, birefringence of picrosirius 
red stained collagen, or prevalence of macrophages was found in cervix 
sections from groups of P4-treated mice as pregnancy proceeded from 
day 16.5 to 22 postbreeding (n=3-6/group). Thus compared to vehicle 
controls, findings indicate that ripening and birth at term was delayed or 
blocked by P4 treatments that began before the density of macrophages 
increased in the cervix.
Conclusion: These results raise the possibility that a progestational 
intervention before cervix ripening may override the loss of P4 
effectiveness and interrupt the mechanism for parturition. Considering 
the benefits of sustaining systemic P4 to prolong gestation, additional 
therapeutic approaches are likely to be needed to promote cervix ripening 
and newborn well-being at term.
Supported in part by NIH R01HD054931 and the Department of Pediatrics 
Research Fund.

T-007
Urinary Phthalate Concentrations during Pregnancy and Circulating 
Microparticle Protein Expression. David E Cantonwine,1 John D 
Meeker,2 Kelly K Feguson,3 Kevin P Rosenblatt,4,5 Brian Brohman,5 
Thomas F McElrath∗.1 1Brigham and Women’s Hospital, Boston, MA, 
United States; 2University of Michigan School of Public Health, Ann 
Arbor, MI, United States; 3National Institute of Environmental Health 
Sciences, Durham, NC, United States; 4University of Texas Health 
Science Center at Houston, Houston, TX, United States; 5NX Prenatal 
Inc., Louisville, KY, United States.
Introduction: Phthalate exposure during pregnancy has been associated 
with an increased risk of spontaneous preterm birth, though insights into 
specific mechanisms are limited. The developing field of circulating 
microparticle (CMP) proteomics offers a means to assess intercellular 
communications and thereby query disruption in specific protein 
pathways. We hypothesize that phthalate exposure during pregnancy 
will be associated with increased inflammatory CMP protein profiles.
Methods: EDTA plasma and urine samples were obtained at 10-12 
weeks gestation. CMPs were isolated via size-exclusion chromatography 
and then targeted protein analysis was done using multiple reaction 
monitoring-mass spectrometry. Using least squares to control for maternal 
prepregnancy BMI and specific gravity, correlations between urinary 
phthalate metabolites and CMP protein concentrations were assessed.
Results: Figure 1 displays the correlations between CMP protein and 
urinary phthalate metabolites. When focusing on the sum of the DEHP 
metabolites (suDEHP), a very strong positive association is evident across 
all proteins. Several of these associations reached statistical significance: 
1-antichymotrypsin (AACT), Fibulin-1 (FBLN1), and plasma protease 
C1 inhibitor (IC1). In addition, MBzP and MiBP had significant negative 
associations with CD5L which is involved in inflammatory response.
Conclusion: This is the first exploration of CMP associated signaling 
pathways and environmental exposures during pregnancy. Among the 
CMP proteins with significant correlations, AACT is associated with 
acute-phase inflammatory response where FBLN1 and IC1 are associated 
with coagulation function. An inappropriate activation of each of these 
systems could plausibly be associated with aberrations in intrauterine 
function leading to spontaneous preterm birth. The identification of these 
proteins also implies specific pathways that may be activated through 
ongoing exposure during pregnancy.
*Figure(s) will be available online.
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T-008
Chorio-Decidua Infection in Rhesus Macaques Causes Maternal 
and Fetal Inflammation without Inducing Preterm Labor. Monica 
Cappelletti†,1 P Presicce†,1 P Senthamaraikannan∗,2 D Beckman†,3 
C Jackson†,2 S Mukherjee†,2 L Miller∗,4 J Morrison∗,3 A Jobe∗,5 S 
Divanovic∗,5 SS Way∗,5 C Chougnet∗,5 Suhas Kallapur∗.1 1University 
of California Los Angeles, Los Angeles, CA, United States; 2Cincinnati 
Children’s Hospital Medical Center, Cincinnati, OH, United States; 
3California National Primate Research Center, Davis, CA, United States; 
4California National Primate Research Center, Davies, CA, United 
States; 5Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 
United States.
Introduction: Intrauterine infection/inflammation (IUI), a major 
contributor to fetal inflammation, is usually acquired by the ascending 
route. Due to paucity of relevant animal models, we developed a R. 
macaque model of chorio-decidua (CD) continuous E. coli infusion to 
better understand pathophysiology and mechanisms of ascending IUI.
Methods: A mini-osmotic Alzet pump was implanted in the chorio-
decidua pocket after laparotomy and hysterotomy (105 CFU/h for 72h 
or total 7x106 CFU) (n=4). Infusion was delayed for 24h after surgery to 
allow healing of uterine incision. Controls received saline (n=2) in the CD 
or intra-amniotic (IA) saline (n=10). Fetuses were delivered surgically 3d 
after infusions at ~140d (85% term gestation). At delivery maternal-fetal 
membranes, amniotic fluid (AF), and fetal tissues were collected.
Results: CD E. coli infusion caused heavy bacterial growth localized 
to CD without dissemination to AF or maternal or fetal bacteremia 
(Table 1). 2. There was a massive neutrophilic infiltration in the CD. 3 
AF IL6, AF PGE2, fetal plasma IL6, fetal lung IL1β mRNA, fetal brain 
periventricular white matter IL1β mRNA was increased in the CD E. 
coli vs controls (Fig 1). IBA1 (microglia marker) and GFAP (astroglia 
marker) expression increased in the hippocampus of CD E. coli animals. 
4. There was no preterm labor.
Conclusion: Our model recapitulates the following common clinical 
observations in IUI: 1. AF inflammation without bacterial invasion; 2. 
fetal inflammatory response without bacteremia; 3. Preterm labor may not 
be an invariable outcome after IUI. This model will be useful to dissect 
immune mechanisms of multi-organ fetal inflammation/injury and the 
maternal-fetal interface during IUI.
*Figure(s) will be available online.

T-009
Maternal Gut Microbial-Immune Interactions during Healthy 
Pregnancy. Denise Chan†,1 Yun S Lee,2 TG Teoh,2 Phillip R Bennett,2 
David A MacIntyre,2 Maria C Collado,3 Lynne Sykes∗.2 1Imperial College 
London, London, United Kingdom; 2March of Dimes European PRC and 
Parturition Research Group, Imperial College London, London, United 
Kingdom; 3The Institute of Agrochemistry and Food Technology, Spanish 
National Research Council, Valencia, Spain.
Introduction: The importance of the gut microbiome in health is 
becoming more apparent with increasing evidence to support a bi-
directional role in immune homeostasis. The immunology of successful 
pregnancy is complex and not fully understood, however the importance of 
a highly regulated immune system is well recognised. This study examines 
the interaction between the gut microbiome and the local adaptive and 
innate immune response at longitudinal timepoints to determine if there is 
a physiological temporal adaptation associated with successful pregnancy.
Methods: Stool was collected from ten pregnant women between 12-
16 (T1), 20-24 (T2) and 30-34 weeks gestation (T3) who subsequently 
delivered at term. Gut microbiota was stained with IgA-FITC and sorted 
into IgA-opsonised and non-opsonised fractions using the MoFlow cell 
sorter. Microbial community composition of each fraction was assessed 
using Mi-Seq-based 16S rRNA gene sequencing surveying the V1-V2 
region. The IgA index was used as a measure of the degree of mucosal 
responsiveness to the microbiota. Total stool bacterial load was determined 
by QT-PCR. Cytokine, complement, immunoglobulin and calprotectin 
immunoassays were performed on matched stool supernatants.
Results: No change in gut microbial diversity, species richness or bacterial 
DNA load was seen across gestation. Total IgA levels in stool supernatant 

were reduced from T1 to T3 (p<0.05), however IgA opsonisation remained 
stable across gestation (32%, 29% and 30% of total bacteria at T1, T2 and 
T3 respectively). The relative abundance of bacterial phyla was consistent 
between IgA opsonised and non-opsonised bacteria at each gestational 
timepoint, however, some differences in IgA index were detected at 
family taxonomic level; Streptococcae IgA index significantly increased 
from T1 to T2 (P<0.001) and reduced from T2 to T3 (P<0.001). No 
significant differences in C3b, IL-2, IL-4, IL-18, GM-CSF or calprotectin 
concentrations were observed across gestation.
Conclusion: In this cohort of women, the composition of the gut 
microbiome remained stable through pregnancy. Despite this, changes 
in the adaptive immune response were seen across gestation. These 
techniques provide tools to further our understanding of the role of 
host immune- microbe interactions in pathological conditions related to 
pregnancy, such as preterm labour.

T-010
An Investigation of 16S rRNA Gene Analysis Platforms for Processing 
Samples Acquired from Preterm Neonates. Holly J Jenkins†, Matthew J 
Hyde, Neena Modi, Julian Marchesi∗. Imperial College London, London, 
United Kingdom.
Introduction: The 16S ribosomal RNA (rRNA) gene is universally 
present across bacteria. Sequences generated from MiSeq Illumina 
sequencing can be annotated using various 16S rRNA gene classification 
methods such as Mothur and QIIME. However, these platforms cannot 
resolve fine-scale variation. The use of Divisive Amplicon Denoising 
Algorithm 2 (dada2) has emerged as an alternative method that may 
provide greater resolution than platforms that construct operational 
taxonomic units (OTUs). To assign taxonomy, several databases are 
typically used; SILVA, RDP, or Greengenes. Objective: To compare 
Mothur and dada2 processing and to assess the taxonomic assignments 
of SILVA v132 and RDP 2016.
Methods: A positive control with a defined bacterial composition 
(Staphylococcus, Neisseria, Klebsiella, Staphylococcus, Escherichia, 
Enterococcus, Pseudomonas, Acinetobacter) and 42 DNA samples 
extracted from faecal and ileostomy samples collected from 2 preterm 
neonates recruited to a prospective cohort run at Chelsea and Westminster 
Hospital were processed in Mothur and dada2. The following groups were 
used for comparisons; Mothur + RDP 2014, Mothur + RDP 2016, dada2 
+ RDP 2016, and dada2 + SILVA v132.
Results: Processing samples using Mothur + RDP 2014 and + RDP 
2016 did not accurately reflect the mock community composition, with 
Klebsiella and Escherichia remaining unidentifiable. In contrast, dada2 
provided greater resolution with all community genera represented. A 
comparison between RDP 2016 and SILVA v132 using dada2 processing 
showed identical results. There were 19 identified faecal genera common 
to both Mothur and dada2 (+ RDP 2016) in neonate 013, although Mothur 
failed to identify Escherichia/Shigella orKlebsiella spp. The taxonomic 
assignments made by RDP 2016 and SILVA v132 (using dada2) showed 
similar results although SILVA v132 assigned some sequences to 
Lelliottia and used newer nomenclature. Similarly, in neonate 045 there 
were 20 genera common to both processing tools in the 3 faecal and 17 
ileostomy samples analysed. Again Mothur + RDP 2016 failed to identify 
Escherichia/Shigella or Klebsiella spp.
Conclusion: From this data, it advisable that processing DNA samples 
acquired from preterm neonates should employ dada2 + SILVA v132 
to achieve greater resolution and more accurate nomenclature. Future 
neonatal and obstetric 16S rRNA gene analysis should consider adopting 
dada2 processing.

T-011
A Specific Vaginal Bacterial DNA Signature in Low-Risk Asymptomatic 
Women in Mid-Pregnancy Predicts High Risk of Spontaneous 
Preterm Birth. Jeffrey A. Keelan, Matthew S Payne, Dorota A Doherty, 
Newnham P John∗. University of Western Australia, Perth, Australia.
Introduction: Ascending intrauterine infection is a well-established 
cause of spontaneous preterm birth (sPTB), causing around 30% of all 
sPTB and 60% of early sPTB. While this is a polymicrobial condition, 



122A	 Reproductive	Sciences	Vol.	26,	Supplement	1,	March		2019	 Scientific	Abstracts

Ureaplasma spp. (common vaginal commensals) are the bacteria most 
frequently associated with PTB. Currently, it is not possible to identify 
Ureaplasma-colonised women who are at increased risk of infection-
driven sPTB. Aim: To establish a bacterial DNA test for low-risk women 
in mid-pregnancy that would identify those at increased risk of sPTB who 
would benefit from antimicrobial treatment.
Methods: 1000 women with singleton pregnancies were recruited from 
antenatal clinics in Perth, Australia. Mid-vaginal swabs were collected 
between 16-22 weeks’ gestation and processed for DNA extraction; patient 
demographics, obstetric history and pregnancy outcomes were recorded. 
qPCR was used to detect 18 risk-related bacterial/yeast species (including 
various lactobacilli and BV-related bacteria) based on published data, 
followed by genotyping qPCR assays for U. parvum and G. vaginalis.
Results: 64 women were excluded (due to insufficient sample or lost to 
follow-up). The overall PTB rate in the remaining 936 participants was 
12.6% (118 births); the sPTB rate was 6%, while the ≤34 weeks’ rate was 
2.7%. A history of smoking, previous PTB, social disadvantage, diagnosis 
of APH or PPROM were all associated with sPTB. The presence of any 
single individual bacterial species or genotype was not indicative of 
increased sPTB risk, although the presence of some bacteria were more 
common in sPTB cases. However, a combination of G. vaginalis (clade 
4), L. iners and U. parvum (serovars 3 or 6), which we termed ‘GLU 
positive’, was indicative of increased risk of sPTB. Risk prediction 
was improved if F. nucleatum detection was included in the GLU test 
algorithm. Further discrimination was achieved by excluding women with 
high levels of L. crispatus, L. gasseri or L. jensenii DNA. Inclusion of other 
microbial or clinical factors in the algorithm did not improve predictive 
classification. The final GLU test algorithm predicted 39% of sPTBs and 
48% of sPTBs ≤34 weeks, with odds ratios of 3.1 (95%CI: 1.7-5.5) and 
4.6 (95%CI: 2.0-10.6), respectively; 17% of the cohort screened positive 
for the composite GLU test.
Conclusion: Women with a singleton pregnancy who are GLU-positive 
in mid-pregnancy are at increased risk of sPTB and may benefit from 
targeted preventative antimicrobial therapy. A randomised clinical trial 
has commenced to determine the clinical efficacy and benefits of screening 
and treating women based on these findings.

T-012
Neutrophils Infiltration Leads to Acute Lung Injury in CCR2 
Deficiency Sepsis Mice Model. Noor Mohd Nasri†,1,2 James Leiper∗,3 
Mark Johnson∗.1 1Imperial College London, London, United Kingdom; 
2Universiti Kebangsaan Malaysia, Kuala Lumpur, Malaysia; 3University 
of Glasgow, Glasgow, United Kingdom.
Introduction: Sepsis which is defined as systemic inflammatory response 
syndrome following infection, has had an increase incidence in the 
intensive care unit worldwide. In addition, animal studies show that 
accumulation of neutrophils in the lung leads to acute lung injury and 
higher mortality rates seen in septic mice.
Methods: Male CCR2 deficiency mice (25g, aged 8-10 weeks) were 
used. The induction of sepsis was generated by caecal ligation puncture 
(CLP) (70% caecum ligation and punctures twice with 21G needle). Sham 
mice group (no ligation, no punctures) were used as negative control. 
Haemodynamic profiling data were collected by using an implanted radio-
telemetry probes (PAC10 Data Science International, USA) at the right 
carotid artery. Haemodynamic baseline data were collected 2 days before 
sepsis induction. Mice survival data was compared in 5 days. Blood and 
lung samples for flow cytometry and cytokines analysis were collected 
at 3h and 6h time point. Data were analysed by ttest using GraphPad 
PRISM software (V.7), and p value of < 0.05 was considered significant.
Results: All sham-operated mice survived the entire course of experiment. 
The CCR2 deficiency CLP mice mortality rate was significantly higher 
compared to sham group (p<0.0001). CCR2 deficiency mice shown a 
significantly lower blood pressure after sepsis induction with a p value 
of <0.001 when compared to sham. Blood and lung neutrophils were 
significantly increased in CLP-operated group compared to sham (p<0.05). 
Pro-inflammatory and anti-inflammatory cytokines were significantly 
higher in CLP mice compared to sham (p<0.05).

Conclusion: As a whole, CCR2 deficiency increased mortality rate from 
sepsis in this mice model. Septic shock was profound in CLP-operated 
mice. The immune system dysfunction during sepsis affects both 
pro-inflammatory and anti-inflammatory response in CLP group. The 
accumulation of neutrophils in the circulation and organ are suggested as 
factors contribute to higher mortality rate observed in CLP-operated mice.

T-013
SIRT/NRF2/HO-1 Anti-Oxidant Defense System in Pregnancy and 
Neonatal Outcomes. Maide Ozen, Su Li, Ji Yeon Lee, Anna Chudnovets, 
Jie Dong, Michael McLane, Jun Lei, Irina Burd. Johns Hopkins University, 
Baltimore, MD, United States.
Introduction: Infection/inflammation, maternal immune system 
dysregulation and oxidative injury are believed to contribute to preterm 
birth (PTB) and perinatal brain injury (PBI). We previously showed that 
maternal P2X7R blockade (antagonizing IL-1β secretion) prevents PTB 
and PBI, likely via inhibiting T-cell recruitment to the placenta. In these 
studies, we set out to determine whether these effects were mediated by 
SIRT/NRF2/HO-1 anti-oxidant defense system.
Methods: Pregnant CD1 dams were randomized at E17-18 to groups; 
Control (PBS), Lipopolysaccharide E. coli, (intra-uterine [IU]-LPS), a 
P2X7 receptor antagonist Brilliant Blue G (BBG), or BBG+IU-LPS. We 
measured pro-inflammatory cytokines (NF-kB, TNFα, IL-1β), anti-oxidant 
gene expressions (SIRT1, NRF2, HO-1) by qPCR, and lipid peroxidation 
(4-HNE) by western blot. Placental vimentin, a marker of cytoskeletal 
integrity was assessed by IHC. Fetal inflammation was assessed by 
microglia activation by immunohistochemistry (Iba1).
Results: At E18, 6 h after IU-LPS, we detected upregulation of NF-
kB, IL-1β, TNF-α which was attenuated by BBG. At E18, 6 hours 
after IU-LPS, HO-1, a marker of anti-oxidant defense system, was 
significantly upregulated. BBG administration significantly decreased 
HO-1 by inhibiting inflammatory responses in the placenta. NRF2 was 
downregulated by BBG, while SIRT was unchanged. BBG restored 
placental cytoskeletal structure following IUI at E17. 2 and 6 h after 
exposure to IUI at E17 placental cytokine or anti-oxidant responses did 
not change. 24 h following exposure to IUI at E17, there were no changes 
in anti-oxidant or oxidant defense protein expressions. At E18, 6-h after 
IU LPS, there was a trend in decreased Iba-1 staining in BBG+LPS group 
although did not reach significance.
Conclusion: In response to maternal inflammation, placental anti-
oxidant defense pathways (NRF2, HO-1) are activated and effectively 
downregulated by decreased maternal IL-1β secretion. In addition, 
decreased IL-1β secretion restores vimentin, a downstream target of HO-1, 
in inflamed placentas which is involved in attachment, migration and cell 
signaling, suggesting BBG may improve PBI by restricting feto-placental 
cell trafficking of T-cells.

T-014
Characterisation of Normal and Low Density Granulocytes in 
Pregnancy, Term Labour, and Women at High Risk of Preterm 
Labour. Maha Alqurashi,1 Shannon Thurairajah,1 Malko Adan,1 Denise 
Chan,1 TG Teoh,2 Phillip R Bennett,2 Ingrid Muller,1 Pascale Kropf∗,1,2 
Lynne Sykes∗.2 1Imperial College, London, United Kingdom; 2March of 
Dimes European PRC and Parturition Research Group, Imperial College 
London, London, United Kingdom.
Introduction: Pregnancy is a complex immunological state which 
requires a degree of immune suppression to accommodate the semi-
allogeneic fetus, whilst maintaining the capacity to protect both mother 
and fetus from infection. The innate immune response plays a critical role 
in protecting the mother from infection with the most abundant innate 
immune cell being neutrophils. We have previously shown that maternal 
peripheral blood at term contains a subset of neutrophils, low density 
granulocytes (LDGs), which are more abundant and more activated 
compared with non-pregnant women. This study aims to determine if low 
density granulocyte abundance and activation are influenced by gestational 
age and labour. Additionally, we compared the activation status of LDGs 
with normal density granulocytes (NDGs) across gestation, in labour and 
in women at high risk of preterm labour.
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Methods: Blood was collected from women at 13-24 weeks (n=21), 37-
41 weeks pre labour (n=18) or in labour (n=14), and from non-pregnant 
controls (n=21). Blood was also taken from women at high risk of preterm 
labour (n=9), defined by having a short cervix <25mm, or premature pre-
labour rupture of membranes, all of which delivered preterm. Normal 
density granulocytes (NDGs) were isolated using Dextran sedimentation 
whilst low density granulocytes (LDGs) were isolated from Histopaque 
separated peripheral blood mononuclear cells. LDG percentage, LDG and 
NDG MFI of CD15 and Arginase were determined by flow cytometry. 
Additionally, the activation status of LDGs and NDGs was determined by 
cell surface expression of CD10, CD16 and CD63 in a subset of patients.
Results: The percentage of LDGs was significantly higher at all gestational 
timepoints compared to non-pregnant controls (P<0.01). LDG CD15 and 
CD16 expression were significantly higher in early gestation and at term 
compared with non-pregnant controls (p<0.05 and p<0.01 respectively), 
however no difference was seen in intracellular arginase production. The 
highest LDG percentages were seen in women who delivered preterm, 
however there was no evidence of enhanced activation as determined by 
the unaltered expression of CD15, CD16, CD10 and CD63 compared 
to other pregnancy samples. CD15, CD16 and CD63 expression were 
significantly higher in LDGs compared to NDGs during pregnancy, yet 
there were no temporal changes across gestation.
Conclusion: This study has highlighted the potential importance of a 
rarer population of neutrophils (LDGs) which are more abundant in 
pregnancy, especially in women who deliver preterm, and are more 
activated compared with NDGs.

T-015
Characterisation of Peripheral Blood Neutrophil Phenotype and 
Effector Functions during Pregnancy, Labour and in Women at 
High Risk of Preterm Labour. Shannon Thurairajah,1 Maha Alqurashi,1 
Denise Chan,1 Rachel Akers,1 TG Teoh,2 Phillip R Bennett,2 Ingrid Muller,1 
Pascale Kropf∗,1,2 Lynne Sykes∗.2 1Imperial College, London, United 
Kingdom; 2March of Dimes European PRC and Parturition Research 
Group, Imperial College London, London, United Kingdom.
Introduction: It is generally accepted that multiple mechanisms contribute 
to the development and maintenance of immune tolerance and privilege 
in successful pregnancies. Temporal adaptation of a highly regulated 
immune response is required, which leads to physiological activation 
and inflammation during term labour. The same inflammatory pathways 
are aberrantly activated in preterm labour (PTL), most commonly as a 
result of infection. The exact mechanism by which infection influences 
the maternal immune response and triggers PTL is still poorly understood. 
Since neutrophils play a key role in both the induction and the resolution 
of inflammation, they are likely to contribute to the pathophysiology 
of infection/inflammation induced PTL. In this study, we evaluated the 
phenotype and effector functions of peripheral neutrophils in women 
at term (pre and in labour), and in women at high risk of PTL and who 
subsequently deliver preterm.
Methods: Blood was collected from women at term either pre-labour or in 
labour (37-42 weeks) or from women who were at a high risk of delivering 
preterm (if they had a history of a previous PTL/MTL/cervical treatment, 
or had been diagnosed with a cervical length <25mm, or with pre-labour 
premature rupture of membranes). Non-pregnant women of childbearing 
age were recruited as controls. Ten subjects were used for each sample 
group. Normal density granulocytes (NDGs) were isolated using Dextran 
sedimentation and the following markers of activation were analysed by 
flow cytometry; CD15, CD16, CD10 and CD63. Phagocytic capacity 
was determined by NDG uptake of pHrodo® Green E. coli BioParticles® 
conjugate, and pyocyanin stimulated reactive oxygen species production 
were determined by flow cytometry.
Results: The median gestation of delivery was 39+4, 39+0 and 36+4 in 
the term labour, pre-labour and high risk group respectively. The PTL rate 
was 50% in the high risk group. Our results show that normal density 
neutrophils express significantly reduced levels of CD15 and CD16 during 
pregnancy compared with non-pregnant controls, whereas no significant 
differences were seen with CD10 or CD63 expression. There was no 
increase in the expression of CD15, CD16, CD10 or CD63 with the onset 

of term labour or in women who delivered preterm. Furthermore, our 
results show that the capacity of peripheral neutrophils to phagocytose 
E. coli particles and produce reactive oxygen species remains unaltered 
in pregnancy, term and preterm labour.
Conclusion: We conclude that peripheral blood normal density neutrophils 
are unlikely to contribute to the inflammation associated with term and 
preterm labour.

T-016
Characterization of a New Murine Model of Inflammation-Induced 
Preterm Birth. Hannah Zierden†,1 Jairo Ortiz Ortiz†,1 Peter Dimitrion†,1 
Victoria Laney†,1 Sabrine Bensouda†,1 Nicole Anders∗,1 Brigette 
Ronnett∗,1 Mala Mahendroo∗,2 Justin Hanes∗,1 Laura Ensign∗.1 1Johns 
Hopkins University, Baltimore, MD, United States; 2University of Texas 
Southwestern, Dallas, TX, United States.
Introduction: Animal models are useful tools for investigating 
mechanisms behind preterm birth (PTB).1 Several variations utilize 
bacterial components, such as lipopolysaccharide (LPS), to mimic PTB 
caused by infection and inflammation.2 Here, we describe a new variation 
on the intrauterine LPS injection mouse model of inflammation-induced 
PTB.
Methods: Pregnant mice underwent a mini-laparotomy on day 15 (E15) 
of 20 days of gestation. Uterine horns (UH) were pulled out and live pups 
were counted. Mice received either (i) single proximal injection (SPI), of 
1 x 100 μL intra-uterine injection proximal to the cervix, or (ii) double 
distal injections (DDI), of 2 x 50 μL intra-uterine injections, one on each 
the left and right sides of the UH. Evans blue (EB) was injected using 
the SPI and DDI to image distribution. PTB induction was monitored in 
four groups: saline SPI, LPS SPI, saline DDI, or LPS DDI. Total doses 
of LPS ranged from 5-20 μg. LPS concentration in vaginal lavage was 
measured. Additional animals underwent surgery, and myometrium was 
harvested 8 h post-injection to perform qRTPCR. Histology of the ovaries 
was performed to assess potential luteal regression. Progesterone levels 
in plasma were analyzed by LC-MS/MS.
Results: IVIS imaging revealed that SPI exposed 60.3% ± 3.1 of the UH to 
EB, whereas DDI exposed 90.1% ± 6.0 of the UH (n=3 per group, p=0.01). 
The percentage of dams that had PTB is found in Table 1. 

PTB Induction Rates

SPI DDI

Saline 0% (0/10) 0% (0/10)

5 ug LPS 0% (0/6) 38% (5/13)

10 ug LPS 50% (3/6) 54% (6/11)

15 ug LPS (p=0.04) 29% (2/7) 73% (11/15)

20 ug LPS (p=0.02) 53% (9/17) 90% (18/20)

At all doses, LPS DDI caused PTB in a higher percentage of dams than 
LPS SPI, and there was a more pronounced dose response with LPS DDI 
compared to LPS SPI. Endotoxin concentrations in vaginal lavage fluid 
were significantly higher (p=0.003) after SPI. COX-2 and IL-6 showed 
higher expression in myometrial tissue after DDI compared to SPI 
(respectively, p=0.002 and p=0.001). H&E staining of ovarian tissue and 
plasma progesterone levels revealed that PTB was not caused by systemic 
progesterone withdrawal.
Conclusion: DDI enhances the distribution of lipopolysaccharide (LPS), 
yields less LPS leakage, and increases rates of PTB. This model allows 
for fetus viability counts, which will be beneficial for treatment studies 
resulting in live fetuses. The DDI model provides a new platform for 
better understanding mechanisms of PTB, leading to better therapeutics.
1. Bezold et al. GenomeMed, 2013; 5:34 2. Burd et al. Am J Repro Immun 
67 (2012) 287-295
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T-017
Progesterone Combined with a Histone Deacetylase-Inhibitor 
Prevents Inflammation-Induced Preterm Birth. Hannah Zierden†,1 
Jairo Ortiz Ortiz†,1 Kevin DeLong†,1 Peter Dimitrion†,1 Sabrine 
Bensouda†,1 Victoria Laney†,1 Justin Hanes∗,1 Mala Mahendroo∗,2 Gunter 
Wagner∗,3 Laura Ensign∗.1 1Johns Hopkins University, Baltimore, MD, 
United States; 2University of Texas Southwestern, Dallas, TX, United 
States; 3Yale University, New Haven, CT, United States.
Introduction: Inflammation contributes to between 25-40% of all preterm 
birth (PTB).1 In mice, systemic progesterone (P4) has been shown to 
delay inflammation-induced PTB, but did not result in full term delivery 
of live offspring.2 Trichostatin-A (TSA), a histone deacetylase inhibitor, 
modulates the P4 receptor, promotes an anti-inflammatory response,3 and 
delays parturition in mice by decreasing uterine sensitivity to contractile 
stimuli.4 Here we describe the formulation and in vivo efficacy of these 
drugs in combination to prevent inflammation-induced PTB.
Methods: TSA and P4 are hydrophobic drugs, facilitating formulation 
as nanosuspensions (NS) via wet milling. The NS were formulated 
with a muco-inert stabilizer coating for rapid cervicovaginal mucus 
penetration5 and administered in a hypotonic vehicle to increase mucosal 
drug distribution and absorption.6 On embryonic day 15 (E15) of 20 days 
of gestation, mice received intrauterine (IU) lipopolysaccharide (LPS) 
injections to induce PTB, or IU saline (sham). Sham animals received 
no treatment. LPS animals received no treatment, TSA, P4, or TSA/
P4. Treatment was dosed vaginally daily from E15-18. Human uterine 
biopsies were cultured ex vivo to study the effects of TSA and P4 in the 
context of inflammation.
Results: The TSA NS had average size of 207 nm, an average PDI of 
0.25, and an average zeta potential of -0.38 mV. The P4 NS had average 
size of 301 nm, a PDI of 0.22, and a zeta potential of -2.01 mV. These 
characteristics are indicative of mucus-penetrating properties. The NS 
further showed efficacy in a model of inflammation induced PTB. The 
percentage of pregnant animals that went to full term were as follows: 
sham animals (100%), LPS only (10%), LPS + P4 (15%), LPS + TSA 
(30%), LPS + TSA/P4 (40%) (p=0.003 compared to LPS only). There 
was no significant loss of pups in litters that went to term. Analysis of 
cervical and myometrial tissues revealed a decrease in myometrial levels 
of IL-6, and in cervical levels of COX-2 from the combination dosing. 
Human myometrial explants showed similar trends ex vivo.
Conclusion: Here, we report the first known use of vaginally delivered 
drugs to prevent inflammation-induced PTB in a preclinical animal model 
and result in live offspring. Future studies will investigate the epigenetic 
changes associated with combination dosing of TSA and P4.
Ref: 1. Cunningham, et al. Williams Obstetrics. 24 ed. NY: McGraw-Hill 
Education, 2014. 2. Elovitz, et al. Am J Obst and Gyn (2004) 190, 693-
701 3. Ilicic, et al. Hindawi BioMed Res Int (2017) 4589214 4. Condon, 
et al. PNAS 2003, 100.16, 9518-9523. 5. Yu, et al. Adv Healthc Mater, 
5 (2016) 2745-2750. 6. Ensign, et al. Biomaterials 2013, 28, 6922-6929.

T-018
LPS-Induced Intrauterine Inflammation and Decidua Neutrophil 
Signaling is TNF-Dependent in Rhesus Macaques. Pietro Presicce†,1 
F Ma†,2 M Cappelletti†,1 P Senthamaraikannan∗,3 M Morselli†,2 M 
Pellegrini∗,2 C Jackson†,3 S Mukherjee†,3 A Jobe†,3 L Miller∗,4 C 
Chougnet∗,3 Suhas G Kallapur†.1 1UCLA David Geffen School of 
Medicine, Los Angeles, CA, United States; 2UCLA, Los Angeles, CA, 
United States; 3Cincinnati Children’s Hospital Medical Center, Cincinnati, 
OH, United States; 4University of California Davis, Davis, CA, United 
States.
Introduction: Intrauterine infection/inflammation (IUI) is characterized 
histologically by neutrophilic infiltration of the placenta and fetal 
membranes and is frequently associated with preterm labor. Mechanisms 
of inflammation and neutrophil biology in IUI are poorly understood. We 
hypothesized that TNF-signaling mediates neutrophil recruitment and 
activation during IUI.
Methods: We modeled IUI in the Rhesus macaque (Macaca mulatta): 
Group 1: intra-amniotic (IA) injection of saline (controls, n=16); Group 
2: IA E. coli lipopolisaccharyde (LPS, 1mg) (n=23); and Group 3: 

Adalimumab (recombinant IgG1 anti-human TNF monoclonal antibody) 
maternal subcutaneous (40mg, 3h prior to IA LPS) + IA (40mg, 1h prior 
to IA LPS) (n=11). Fetuses were delivered surgically 16h later at ~80% of 
gestation. Inflammatory markers were measured in multiple intrauterine 
compartments. Single cell suspensions from chorio-decidua were used 
for multi-parameter flow cytometry and for flow-sorting of neutrophils 
for RNAseq analysis.
Results: 1) Adalimumab decreased IA LPS-induced recruitment of 
neutrophils in the chorio-decidua (Fig.1) and neutrophil activation 
measured by ROS production, and CD63, CD16 expression; 2) 
Adalimubab decreased LPS-induced IL-1β, IL-8, IL-6, TNFα and MCP-1 
levels in the AF and chorioamnion-decidua (Fig.1). 3) RNAseq analysis 
of decidua neutrophils showed different principal component clustering 
for Groups 1, 2, and 3, indicating distinct gene expression profiles based 
on treatment. Adalimumab decreased TLR/IL-1 signaling and activation 
in decidua neutrophils (Fig.2).
Conclusion: TNF-signaling has a key role of in mediating neutrophil 
recruitment, activation and inflammatory signaling in the chorio-decidua. 
Anti-TNF therapy may be a therapeutic option for reducing IUI.
*Figure(s) will be available online.

T-019
Targeting Mechanotransduction Mechanisms and Tissue Weakening 
Signals in the Human Amniotic Membrane. David Barrett. Queen Mary 
University of London, London, United Kingdom.
Introduction: Preterm premature rupture of membranes (PPROM) affects 
up to 40% of all deliveries that occur preterm, and before the onset of 
labour. Mechanical and inflammatory signals play an important role in 
fetal membrane rupture and dictate the timing of birth. However, the 
upstream mechanotransduction mechanisms behind amniotic membrane 
weakening remain unclear.
Methods: We developed a mechanical model that mimics repetitive 
stretching of the fetal membranes during labour and examined the effect 
of cyclic tensile stretch on mediators involved in tissue remodelling (GAG, 
elastin, collagen) and inflammation (PGE2, MMPs) using biochemical 
assays. Cyclical stretch was performed on term human amniotic membrane 
specimens (N=19) at 2% stretch for 24 hours at a frequency of 1 Hz (1 
min strained and 9 min unstrained) using an established ex-vivobioreactor 
system. Stretch sensitive proteins connexin 43 (Cx43) and protein kinase 
B (AKT) were targeted using Cx43 antisense oligonucleotides (50µM) 
and AKT inhibitor (25µM), respectively.
Results: We showed that repetitive stretch of human amniotic 
membranes isolated from regions over the placenta or cervix increased 
tissue weakening signals such as glycosaminoglycan (GAG) synthesis, 
PGE2release and matrix metalloproteinase (MMP) activity, with an 
associated reduction in collagen and elastin content. Stretch enhanced 
Cx43 and AKT protein expression and this response was reduced after 
treatment with antisense and pharmacological agents that inhibit the 
Cx43 and AKT pathway. We demonstrate that incubation with antisense 
and pharmacological agents that reduce Cx43 and AKT activation 
prevents stretch-induced tissue damage and promotes tissue remodelling 
mechanisms in the amniotic membrane.
Conclusion: We speculate that a combination of inflammatory and 
mechanical factors disrupts mechanotransduction processes mediated by 
abnormal Cx43 signalling. Cx43 could therefore be a potential therapeutic 
target to prevent inflammation and preterm premature rupture of the fetal 
membranes.
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T-020
Assessment of Cervical Softening using Shear Wave Elasticity 
Imaging: A Comparison of Human and Rhesus Macaque Models. 
Lindsey Carlson†,1 Ivan Rosado-Mendez,2 Mark Palmeri,3 Andrew 
Santoso†,1 Quinton Guerrero†,1 Helen Feltovich,1,4 Timothy Hall∗.1 
1University of Wisconsin-Madison, Madison, WI, United States; 
2Universidad Nacional Autonoma de Mexico, Mexico City, Mexico; 3Duke 
University, Durham, NC, United States; 4Intermountain Healthcare, 
Provo, UT, United States.
Introduction: Noninvasive, objective assessment of cervical softening 
during pregnancy remains an important challenge for the obstetrician. 
Shear wave elasticity imaging (SWEI) has shown promise for this 
purpose. The aims of this study were to evaluate SWS sensitivity to 
cervical softening at various time points throughout pregnancy and to 
compare observations in women and non-human primates (NHP; Rhesus 
macaques).
Methods: Women (n=30) in the 1st trimester were recruited and scanned 
during pregnancy at weeks 11±3, 15±1, 23±1, 33±1, and 39±1. In a 
previous study, pregnant Rhesus macaques (n=18) were scanned at 
equivalent (scaled) gestational ages. For both studies, scanning was 
performed with a Siemens ACUSON S-series ultrasound system. Women 
were scanned with a 14L5SP linear array transducer placed transvaginally 
on the anterior surface of the cervix. NHPs were scanned with a prototype 
catheter array transducer placed transrectally, proximal to the posterior 
surface of the cervix. A 5x5 mm2 region of interest was placed at the 
cervical isthmus on the posterior (NHPs) and anterior (humans) sides. 
Three to 5 repeat SWS measurements were made for both studies at all 
time-points. SWEI images were formed offline using validated custom 
software. Summary values for specific time points are reported in terms of 
the median [interquartile range]; statistical significance of SWS differences 
between pregnancy time points was assessed with a Wilcoxon paired 
test. Confidence intervals (95%) were computed and compared via 1000 
bootstrap replicates.
Results: In the human study, SWS significantly decreased (p<0.0001) 
from 2.28 [1.72-2.85] m/s in early 2nd trimester (15±1 weeks) to 1.18 
[1.06-1.37] m/s at term (39±1 weeks), a difference of 1.29 m/s (95% CI: 
0.96-1.84). A significant decrease (p=0.002) of 1.81 m/s (95% CI: 1.30-
2.57) was observed at equivalent time-points (weeks 10 vs. 23) in NHPs. 
In addition, there was a significant difference in SWS of 0.23 m/s (95% 
CI: 0.15-0.34) between early and late 3rd trimester (p<0.0001) in humans 
from 1.42 [1.27-1.56] m/s at 33±1 weeks to 1.21[1.06-1.37] m/s at 39±1 
weeks but a non-significant difference of 0.09 m/s (95% CI: -0.07-0.33) 
in NHPs (p = 0.41) at equivalent time-points (weeks 20 vs. 23).
Conclusion: We have demonstrated that SWS can detect changes in 
cervical softening between early and late pregnancy as well as early 
and late 3rd trimester (women). SWEI methods appear promising for 
objectively quantifying cervical stiffness.

T-021
Glucocorticoid Weakens Fetal Membranes via IL-1β Production 
by Amniotic Fluid Macrophage. Hikaru Kiyokawa†, Haruta Mogami, 
Yoshitsugu Chigusa, Eiji Kondoh, Masaki Mandai. Kyoto University, 
Kyoto, Japan.
Introduction: Use of steroid during pregnancy due to autoimmune 
diseases is known to increase the risk of preterm premature rupture 
of membranes (pPROM). Here, we investigated the mechanism how 
glucocorticoid weakens fetal membrane using pregnant mouse model of 
glucocorticoid exposure and human amnion cells in vitro.
Methods: Corticosterone (40 mg/kg/day) was subcutaneously injected 
to pregnant mice daily from 12.5 dpc to 18.5 dpc. Fetal membranes were 
collected at 18.5 dpc and used for immunofluorescence and quantitative 
RT-PCR. Collagen content of fetal membrane was quantified by 
hydroxyproline assay. Thickness of fetal membrane was measured under 
microscope after Trichrome stain. Primary human amniotic mesenchymal 
cells were incubated with hydrocortisone or IL-1 β for 24 or 48 hours.
Results: In corticosterone injected mice, amnion mesenchymal layer was 
thinner than those in control mice (2.9 ± 0.3 μm vs 1.4 ± 0.1 μm, n=8, 
p<0.05), and fetal membrane had less mature collagen content (21.5 vs 

15.6 μg/mg protein by hydroxyproline assay, n=13 and 8, respectively, 
p<0.05). COL1A1 and COL1A2, and COL3A1 mRNA levels were 
decreased (×2.6, ×1.4, ×2.6, respectively, n=11 and 7, p<0.05) and MMP9 
mRNA and its activity were increased (×2.9, ×1.6, respectively, p<0.05) 
in corticosterone group. In addition, COX2 mRNA PGE2 synthesis 
were increased by corticosterone (×3.7, ×1.7, respectively, p<0.05). 
Interestingly, proliferation and migration of F4/80 positive amniotic 
fluid macrophages were observed around corticosterone-injected amnion 
and IL1B and IL6 mRNA were increased in those membranes (x5.2, 
x4.5, respectively, n=6, p<0.05). In immunofluorescence, IL-1β was 
localized to these migrated macrophages. In human amnion mesenchymal 
cells, hydrocortisone (1 μM) did not change MMPs and COX2 mRNA 
expressions, but treatment of IL-1β (1 ng/ml) significantly increased 
MMP1 and COX2 mRNA levels (x45, x36, respectively, n=6, p<0.05). 
Furthermore, COL1A1 mRNA level was decreased by both hydrocortisone 
and IL-1 β (x3.5, x3.6, p<0.05).
Conclusion: Glucocorticoid weakens amnion via collagen degradation 
by MMPs and suppression of collagen synthesis. Induction of MMPs 
and prostaglandin synthesis would be mediated by IL-1β from recruited 
amniotic fluid macrophages, and both released IL-1β and glucocorticoid 
decrease transcription of collagen genes. Collectively, these results 
indicated that glucocorticoid plays a pivotal role in the pathogenesis of 
pPROM.

T-022
MALDI-IMS Identifies Cervix Biomarkers Indicative of Premature 
Labor. Jackson H Rogers,1 Jennifer L Herington,1 Michelle Reyzer,2 
Michael Tuck,2 Naoko Brown,1 B.C. Paria,1 Christine M O’Brien,3 Michael 
F Robuck,1 Richard Caprioli,2 Anita Mahadevan-Jansen,2 Jeff Reese∗.1 
1VUMC, Nashville, TN, United States; 2VU, Nashville, TN, United States; 
3Washington University, St. Louis, MO, United States.
Introduction: The underlying causes of preterm birth are frequently 
unknown. The goal of this study was to use imaging mass spectrometry 
(IMS) to examine molecular remodeling of the cervix in mouse models 
of term and preterm birth. This approach provides a visual map of the 
proteomic changes that occur during the peripartum period to better 
understand the molecules associated with preterm birth. 
Methods: Cervix and uterine tissues were collected from mice in 
four different experimental groups: control mid-pregnancy (day 15); 
inflammation-induced preterm model (day 15 LPS); anti-progestogen-
induced preterm model (day 15 RU486); and control term pregnancy 
(day 19). The cervix from LPS and RU486 treated mice were collected 8 
hours and 12 hours post-injection, respectively. The cervices were flash 
frozen, cryo-sectioned (12 µm), and mounted onto MALDI target plates. 
Parallel sections were made for both protein and lipid imaging (positive 
and negative ion mode). Protein images were acquired via MALDI TOF 
MS, and lipid images were acquired via 9.4T FT-ICR MS. Images were 
collected at 150 µm spatial resolution and then examined for differential 
spectra (ROC ≥ 0.75) between cervices from our four experimental 
conditions. Data (in triplicate) was compared to identify biomarkers of 
preterm versus term gestation.
Results: The table below summarizes the potential lipid and protein 
biomarkers that were significantly altered between mass spectra acquired 
from our four experimental groups. Currently, the identities of the lipids 
and proteins are being confirmed with Lipid Bank using the accurate 
masses derived from the imaging experiments and protein extraction for 
analysis by LC-MS/MS, respectively. 
*Figure(s) will be available online.
Conclusion: These results demonstrate the validity of imaging mass 
spectrometry for identifying unique biomarkers that distinguish term 
and preterm cervical maturation. Compared to candidate gene/protein 
approaches, imaging mass spectrometry provides unbiased, global in situ 
proteomics information to better understand regional and tissue-specific 
molecular mediators of the cervical remodeling process. Biomarker 
identification in pregnant women will allow clinicians to determine a 
mother’s risk of delivering prematurely and begin treatment to prevent 
the early onset of labor.
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T-023
Exosomal Protein and miRNA Analysis in Cervico-Vaginal Fluid 
at Early Gestation from Term and Preterm Pregnancies. Rachel M 
Tribe∗,1 Holly Jenkins,1 Carlos Palma,2 Andrew Lai,2 Dominic Guanzon,2 
Natasha L Hezelgrave,1 Andrew H Shennan,1 Carlos Salomon∗.2 1Kings 
College London, London, United Kingdom; 2University of Queensland, 
Brisbane, Australia.
Introduction: During pregnancy, molecules within the human 
cervicovaginal fluid (CVF) might reflect the changes occurring in the 
vagina, cervix and fetal membranes which can lead to parturition. 
Exosomes are a specific subtype of secreted vesicles released from a wide 
range of cells, including placental cells with the capacity of transport 
bioactive molecules (e.g. miRNAs and proteins). As the content of 
exosomes is cell type specific, we recently proposed that the exosomes 
are “fingerprints” of the releasing cells and their metabolic status. The aim 
of this study was to profile the content of exosomes isolated from CVF 
obtained from women at early gestation who had term and spontaneous 
preterm birth (PTB) deliveries.
Methods: A prospective cohort of pregnant women (n=38; including 
n=10 PTB <37 weeks) provided cervico-vaginal fluid (10-15 weeks 
of pregnancy) and clinical data was obtained. Exosomes were isolated 
from CVF by differential buoyant density gradient and characterised by 
nanoparticle tracking analysis (NTA) using the NanoSight NS500. An 
Illumina TrueSeq Small RNA kit was used to construct a small RNA 
library from CVF exosomal RNA. The exosomal proteomic profile was 
identified by liquid chromatography-mass spectrometry (LC-MS/MS) 
and a small ion library constructed to quantify the proteomic data by 
Sequential Window Acquisition of All Theoretical (SWATH) analysis.
Results: A total of 350 miRNAs were identified in CVF exosomes. Of 
these 7 and 10 miRNAs were downregulated and upregulated in PTB 
compared with term delivery, respectively. Bioinformatic analysis of 
the significant miRNAs (p<0.05) showed an association with cellular 
development, cellular growth and proliferation, and inflammatory disease. 
With a false discovery rate of 1% a total of 202 proteins within CVF 
exosomes were quantified using SWATH. We have identified 16 proteins 
that were significantly different in CVF exosomes from PTB compared 
with term. Ingenuity pathway analysis suggest that these proteins are 
associated with energy production, nucleic acid metabolism and small 
molecule biochemistry. Finally, a binomial classification algorithm was 
generated using a boosted logistic regression analysis, which delivered 
an area under the curves of 0.822.
Conclusion: Although the function of exosomes in CVF remains to be 
fully elucidated, we suggest that the content of exosomes may be of 
potential diagnostic utility for women at risk for PTB.
AcknowledgementsFunded by Action Medical Research, Rosetrees Trust, 
NIHR and Tommy’s Charity.

T-024
Serum Biglycan and Decorin as Potential Predictors of PPROM in 
Asymptomatic Women. Lori Underhill,1,2 Richard Tucker,1 Kyle Evans,1 
Elizabeth Eklund,1 Sangshin Park,3,2 Geralyn Messerlian,1,2 Beatrice 
Lechner.1,2 1Women & Infants Hospital, Providence, RI, United States; 
2Warren Alpert Medical School at Brown University, Providence, RI, 
United States; 3Hasbro Children’s Hospital, Providence, RI, United States.
Introduction: Spontaneous preterm births, defined as deliveries resulting 
from preterm labor (sPTL) and preterm premature rupture of fetal 
membranes (PPROM), account for 50-80% of all preterm births. Unlike 
sPTL, once PPROM has occurred, it cannot be reversed and will ultimately 
lead to preterm birth. Biglycan and decorin, two small leucine rich 
proteoglycans, are present in the intermediate and reticular layers of the 
human fetal membranes, and are involved in the physiological maturation 
of fetal membranes as well as the pathophysiology of preterm birth. The 
serum protein sex hormone-binding globulin (SHBG) has recently been 
identified as a predictor of sPTB. We hypothesize that the balance between 
biglycan and decorin on one hand, and SHBG on the other hand in serum 
may provide insight into the tensile and inflammatory status of the fetal 
membranes in the clinically asymptomatic subject, thereby predicting 
PPROM as biomarkers prior to symptoms.

Methods: Using chart review, 18 confirmed cases of PPROM as well as 
20 confirmed cases of PTL were identified and second trimester residual 
serum was retrieved from freezer storage along with 5 matched controls for 
each case. All serum samples were collected from patients who presented 
to Women & Infants Hospital of Rhode Island. Serum biglycan and decorin 
were measured by commercially available enzyme-linked immunosorbent 
sandwich assay (ELISA) kits, and colorimetric analysis was performed 
on a BioRad IMark Microplate Reader. SHBG levels were tested using 
an automated immunoassay. Negative binomial models for counts were 
generated for each protein and adjusted for clustering in matched groups. 
The AUROC was constructed non-parametrically and calculated based 
on the trapezoid rule.
Results: Median values for the proteoglycans in the PPROM group were 
inversely correlated, with biglycan significantly higher in the PPROM 
cases than the controls (p< 0.009), while decorin and SHBG serum values 
were significantly lower in PPROM cases than in controls (P< 0.009) and 
(P< 0.006) respectively. The predictive score of combined biomarkers for 
PPROM results in an AUROC = 0.795. In the PTL group, no significant 
difference was found between biglycan or decorin in the cases versus 
controls (p=0.345) and (p=0.385) respectively.
Conclusion: A second trimester serum panel consisting of biglycan and 
decorin has the potential to specifically predict spontaneous preterm birth 
due to PPROM in asymptomatic patients. The changes in these serum 
proteoglycan levels also elucidate a mechanistic difference in pathways 
for PPROM and PTL prior to symptoms.

T-025
Estradiol and Progesterone Modulate Anthrax Toxin Receptor 2 and 
Matrix Metalloproteinase Expression in Human Cervical Smooth 
Muscle Cells. Joy Vink,1 Sudip Dahal,1 Hongyu Li,1 Ronald Wapner,1 
George Gallos,1 Jan Kitajewski.2 1Columbia University Medical Center, 
New York, NY, United States; 2University of Chicago at Illinois, Chicago, 
IL, United States.
Introduction: Anthrax toxin receptors (ANTXR1/ANTXR2) bind to 
matrix components, are structurally similar to integrins, and function 
in extracellular matrix (ECM) remodeling. ANTXR2 forms a complex 
with matrix metalloproteinase (MMP) 14 which activates MMP2. 
Antxr2-/- mice exhibit a parturition defect likely a result from defective 
cervical ECM remodeling. Previous work reported human uterine 
smooth muscle cells (SMC) express ANTXR2. Since the human cervix 
contains a significant amount of SMC, we evaluated if human cervical 
SMCs (CSMC) express ANTXRs and if estrogen/progesterone modulate 
ANTXRs, MMP14 and MMP2 expression.
Methods: After IRB approval, primary CSMC were isolated from cervical 
biopsies obtained from women undergoing termination of pregnancy and 
stained for mature SMC markers (α-SMA, SM22, desmin). In parallel, 
CSMC lines were grown to confluence then incubated overnight in 
serum-free media or serum-free media containing 10-7M estradiol or 
progesterone. Gene expression of ANTXR1, ANTXR2, MMP14 and 
MMP2 were evaluated by Taqman® real-time PCR and normalized to 
GAPDH mRNA expression. Results are presented as the relative fold 
difference based on the ΔΔCt method using CSMC exposed to serum-free 
media as the control. Primary CSMC from each patient (n=4) were run 
in 6 replicates and separately. Statistics included one-way ANOVA with 
Bonferroni correction for intergroup comparisons.
Results: Primary CSMC from normal pregnant women express mature 
SMC markers (α-SMA, SM22, desmin) in culture. At baseline (serum-free 
media), human CSMC express ANTXR1, ANTXR2, MMP14 and MMP2. 
Compared to CSMC treated with serum-free media alone, overnight 
incubation with 10-7M estradiol or progesterone significantly increases 
ANTXR2 and MMP2 expression. Estradiol also significantly increases 
MMP14 expression. (Figure 1) Estradiol/progesterone did not modulate 
ANTXR1 expression.
Conclusion: ANTXRs, MMP14 and MMP2 are expressed in human 
CMSC and their expression can be modulated by estradiol and 
progesterone. These findings suggest human CSMC may contribute to 
hormone-dependent cervical remodeling by regulating the ANTXR2/
MMP14/MMP2 pathway, representing a novel mechanism of cervical 
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remodeling in pregnancy. Further studies will evaluate the link between 
pregnancy hormones, ANTXRs, MMPs and changes in ECM properties 
of the cervix.
*Figure(s) will be available online.

T-026
Using RNAseq to Dissect the Transformation of the Human 
Myometrium for Labor. Eng Cheng Chan∗,1 Sonika Tyagi,2 Roger 
Smith.1 1University of Newcastle, Newcastle, Australia; 2Monash 
University, Melbourne, Australia.
Introduction: How the gravid human uterus transforms normally at term 
to labor and birth remains a conundrum. Conflicting data from studies 
seeking molecular changes with labor in the uterine smooth muscle 
or myometrium further stall research progress. Such data variability 
could arise from the nature of tissues sampled from women at different 
trajectories to labor curtailed by the Cesarean section. To provide a novel 
approach for a biological diagnosis of labor, we performed RNAseq on 
tissues that were first characterised by quantitative RTPCR of 30 genes 
differentially expressed in myometrial samples from term non-laboring 
and laboring women.
Methods: Whole transcriptome Illumina paired-end RNAseq was 
performed on total RNA extracts from myometrial tissues of term 
pregnant women who were classified by mRNA expression of 30 genes 
into 3 groups: N (no labor, n=6), E (early labor, n=5) or L (late labor, 
n=6). EdgeR methods were used for data normalisation and to identify 
differentially expressed genes.
Results: We found 3740 genes differentially expressed (DE) between the 
No- and Late labor groups, of which 38.7% (1752) were also DE between 
No- and Early-labor groups. The Early labor group revealed the early gene 
changes required for myometrial transformation for labor. Gene Ontology 
analysis (PANTHER v11) showed a dominance of proteins involved in 
nucleic acid binding (13%) and transcription factors (7%), metabolic 
process (35%) and cellular processes (45%). A reactome pathway 
enrichment and interactome analysis showed that RNA processing and 
metabolism formed the top 4 processes of the 1277 pathways found 
to be differentially expressed between the No- & Early labor samples. 
Similar analysis of No- vs Late labor DE genes show Rho-GTPases and 
potassium channel pathways in the top 4% of the 1801 pathways, while 
nuclear receptor transcription pathway topped the list for the Early- vs 
Late labour DE genes.
Conclusion: The data are consistent with a role for potassium channels 
and nuclear receptors in the initiation for labor. The approach to reduce 
clinical variability in samples studied aids retrieval of meaningful findings 
from large data analyses.

T-027
Active Histone Mark Signatures in Human Myometrium Reveal 
Candidate Genes Associated with Myometrial Quiescence Required 
for Pregnancy Maintenance. Ariel J Dotts†, Ping Yin∗, William 
Grobman∗, Serdar Bulun∗. Northwestern University, Chicago, IL, United 
States.
Introduction: Preterm birth (PTB) is the leading cause of infant morbidity 
worldwide. Approximately 380,000 babies are born premature in the USA 
every year. For most of pregnancy the myometrium remains quiescent 
until labor is induced through myometrial contractility. Induction of labor 
is thought to be brought upon by inflammatory mediators, however a clear 
understanding of initiators for labor is lacking. Elucidating the molecular 
mechanism by which the myometrium transforms from a quiescent state 
to an active state would be beneficial in advancing treatment for the 
prevention of PTB.
Methods: Using human myometrial tissues from pregnant women 
at term who were not in labor (TNIL; n=7) and women at term who 
were in labor (TIL; n=4), we performed deep RNA-sequencing using 
the DESeq platform at a total of 30-40 million reads per sample. We 
performed Metascape pathway analysis to determine enriched pathways in 
differentially regulated genes. Chromatin Immunoprecipitation sequencing 

(ChIP-seq) for histone modifications H3K27ac and H3K4me3, that 
indicate active transcription at promoters and enhancers, respectively, were 
conducted on myometrium tissue from TNIL (n=2) and TIL tissues (n=2).
Results: Principal component analysis (PCA) indicated the TNIL and 
TIL transcriptomes can be distinguished as two distinct clusters (Figure 
1). From RNA-seq analysis 409 genes were found to be differentially 
regulated and statistically significant (FDR <0.05) using DESeq2 method 
for analysis. Of the significant genes 339 (83%) are downregulated and 70 
(17%) are upregulated. Pathway analysis uncovered enriched pathways 
in the downregulated and upregulated genes in TIL vs TNIL (Figure 1). 
Analysis of annotated peaks revealed histone mark signatures in TIL vs 
TNIL. There is erasure of active histone marks in TIL tissues at genes 
that are significantly upregulated in TIL vs TNIL.
Conclusion: We conclude that transcriptomes of myometrium from 
women at term who are in labor are distinct from women at term who 
are not in labor and that this difference may be essential to understanding 
the initiation of spontaneous labor. Genes with erasure of active histone 
marks in TIL when compared to TNIL, may be essential for maintaining 
myometrial quiescence, and thus, candidates for therapeutic potential 
in the prevention of preterm birth. Current work in the lab is directed at 
Progesterone receptor and repressive histone mark ChIP-seq in term and 
preterm pregnant myometrium.
*Figure(s) will be available online.

T-028
Drug Repurposing Screen Reveals Potent and Selective Regulators 
of Uterine Contractility for Therapeutic Control of Preterm Labor. 
Shajila Siricilla†, Jackson Rogers†, Lauren Lambert†, Bibhash C Paria, 
Jeff Reese, Jennifer L. Herington∗. VUMC, Nashville, TN, United States.
Introduction: Currently, there is a lack of FDA-approved tocolytics 
for the management of preterm labor. Repurposing of existing FDA-
approved drugs for new indications offers a better risk-versus-benefit 
compared to the traditional drug development process. The repurposing 
strategy bypasses extensive and expensive drug development stages, 
allowing accelerated and more cost-effective progress to clinical stage. 
Thus, the objective of this study was to repurpose drugs for tocolytic 
use by screening a library of FDA-approved drugs for their ability to 
inhibit oxytocin (OT)-induced Ca2+-mobilization from human primary 
myometrial cells. Additionally, we examined the dose-response of hit-
antagonists and counterscreened against vascular smooth muscle cells 
(VSMCs)—the major off-targets limiting the use of current tocolytics. 
Finally, we removed uterine-selective hit-drugs that have reported 
reproductive toxicity, included adverse pregnancy outcome and fetal 
anomalies.
Methods: Primary human myometrial cells were isolated from tissue 
collected at the time of cesarean delivery from women at term (≥39 
weeks) pregnancy. A fluorescent-based high-throughput Ca2+-mobilization 
assay was performed to screen the SelleckChem FDA library of 1,180 
compounds at 10μM to identify antagonists of OT-induced Ca2+-
mobilization. The % inhibition and median±3*MAD were used to identify 
hit-compounds. Dose-response analysis (10-point, 3-fold dilutions) of 
hit-antagonists was compared between human primary myometrial and 
aorta cells. U46619 (an agonist of the thromboxane A2receptor) was 
used instead of OT to induce intracellular Ca2+-release from VSMCs. 
The Emax and IC50 were compared between myometrial and aorta SMCs 
to determine uterine-selective drugs (≥ 5-fold). Finally, we searched the 
Reprotox database for reports of known reproductive toxicity of drugs 
during pregnancy.
Results: We identified 27 hit-antagonists of Ca2+-mobilization from the 
screen of 1,180 compounds in the FDA library. The hits identified were 
from diverse pharmacological classes, including: antifungal agents, anti-
infective agents, and anti-asthmatic agents/leukotriene antagonists. A total 
of 12 drugs were identified as uterine selective, with greater than 5-fold 
potency towards myometrial cells. In total, 7 hit-antagonist drugs were 
identified as potent with an IC50≤10μM. We identified 2 hit-antagonists 
that are reported to cause reproductive toxicity.
Conclusion: Phenotypic high-throughput screening of FDA-approved 
drugs against human primary myometrial cells and VSMCs has allowed 
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us to identify uterine-selective modulators of myometrial contractions. 
Based on potency and known reproductive toxicity, 7 hit-antagonists 
show promise for their potential to be repurposed for the treatment of 
preterm labor.

T-029
Enhanced Human Myometrium Autophagy under Hypoxia. Huiping 
Hu, Lele Wang, Junjie Bao, Yunshan Chen, Qian Huang, Xiaoyan Sha, 
Huishu Liu. Guangzhou Women & Children Medical Center, Guangzhou, 
China.
Introduction: Parturition requires forceful uterine contractions and 
contractions become progressively stronger as the myometrium 
experiences repetitive metabolic stress from hypoxia.The underlying 
mechanisms are unknown.Our previous study has found that autophagy 
was activated in human myometrium during labor.The objective of this 
study were to investigate autophagy regulation under hypoxic stresses in 
primary cultured human myometrial cell.
Methods: Human myometrial tissue samples were obtained from women 
undergoing elective cesarean delivery because of breech presentation, and 
primary human myometrial smooth muscle cells were isolated, identified 
and cultured. To culture myometrial cells under hypoxia, we utilized 
glucose-free medium to culture for 6h,12h,24h and then was replaced 
with normal medium in for additional 4h.Cell viability was examined 
by cck-8 assay and autophagy was determined by evaluation of LC3 
and p62 expression by Western blotting, immunohistochemistry, and 
autophagosomes by transmission electron microscopy.
Results: We successfully establish primary cultured human 
myometrial cell model and myometrial hypoxia/reperfusion model.
The immunofluorescence result showed that the isolated cells were 
positive for α-SMA staining, the marker specific for smooth muscle cells.
Autophagosome are shown by transmission electron microscopy and the 
level of LC3II/LC3I upregulated, whereas autophagy-related protein p62 
were downregulated.
Conclusion: We determine that autophagy was activated in human uterine 
myometrium under hypoxia.These findings provide more insights into the 
molecular mechanism underlying the strengthening of labor contractions, 
produced by hypoxic stresses.This can be clinically relevant to labour to 
protect the uterus from the adverse effect of the repeated hypoxic episodes 
that usually occur with repeated uterine contractions.
*Figure(s) will be available online.

T-030
Polarisation-Sensitive Optical Coherence Tomography as a Potential 
Tool for Assessing the Orientation of Collagen Fibres in the Human 
Cervix. Brenda F Narice†, Wei Li†, Stephen Matcher∗, Dilly O Anumba∗. 
University of Sheffield, Sheffield, United Kingdom.
Introduction: Throughout gestation, the cervix has to remain closed so 
that the fetus can develop in utero. However, for birth to happen, it will 
have to shorten, soften and dilate. The orientation of cervical collagen 
fibres seems to play a key role in this process of cervical remodelling. In 
vitro work using X-ray diffraction showed that collagen fibers exhibit a 
preferential orientation in the cervix of non-pregnant women. Around the 
endocervical canal and in the outermost area, collagen is mostly arranged 
longitudinally, whereas in the middle area, fibres are predominantly 
circumferential. The development of a non-invasive technique which 
could detect changes in the arrangement of collagen fibres may enable an 
earlier and more accurate prediction of the onset of labour. We therefore 
sought to assess whether potentially non-invasive Polarisation-sensitive 
Optical Coherence Tomography (PS-OCT), a functional extension of 
intensity-based OCT, could replicate these findings in vitro.
Methods: Human cervical cross-sections (n=20) obtained from uterine 
specimens of patients undergoing hysterectomy for benign gynaecological 
conditions were interrogated using an in-house swept-source (SS) 
OCT. The collagen-affected optical properties of birefringence and 
depolarization were then assessed quali- and quantitatively (MATLAB 
R2017a). The gradient of retardance as a function of depth was averaged 

and plotted for each cervical region, and the slope of its linear fitting 
equation was used as a proxy for birefringence and compared within and 
between samples using ANOVA (SPSS V25.0).
Results: We noticed that birefringence within the samples significantly 
differed from one cervical region to another. The highest values were 
identified in the middle area consistent with fibres orientated more 
perpendicularly to the incident light (p<0.001). This distinct distribution 
of birefringence was repeatedly seen in all cervical samples regardless 
of age, parity or menopausal status, and suggested a pattern in collagen 
orientation consistent with previous X-ray diffraction findings.
Conclusion: Our pilot study has showed that PS-OCT is capable of 
assessing the arrangement of collagen fibres in the in vitro human cervix. 
This new technology could enable better prediction of the onset of labour 
pending the development of an in vivo probe.

T-031
Improving the Accuracy of Electromyometrial Imaging (EMMI) 
by Spatial-Dependent Regularization. Hui Wang†,1 Yong Wang.2 
1Washington University in St. Louis, Saint Louis, MO, United States; 
2Washington University School of Medicine in St. Louis, Saint Louis, 
MO, United States.
Introduction: In electromyometrial imaging (EMMI), magnetic resonance 
images of the uterus and body surface are combined with measurements 
recorded from up to 256 electrodes on the body surface to non-invasively 
image 3D electrical activation patterns of uterine contractions. Currently, 
EMMI employs a zeroth order Tikhonov method with mean composite 
residual and smoothing operator (CRESO) to reconstruct uterine surface 
electrical activity. Although the CRESO regularized method is widely 
used, it applies the same regularization coefficient at all uterine sites. 
However, given the size and location of the pregnant uterus, which 
produces a severely asymmetrical body-uterus geometry, this method 
may not be ideal. Here, we tested the hypothesis that a spatial-dependent 
regularization method would produce more accurate data.
Methods: We developed a spatial-dependent (SP) regularization method 
by using a bio-electrical field simulated with a current dipole in COMSOL 
Multiphysics. A general function and a spherical body-uterus geometry 
were used to define regularization coefficients. Reconstruction accuracies 
were determined by comparing the SP λ and conventional CRESO λ on 
a realistic body-uterus model (from Rensselaer Polytechnic Institute) 
with different levels of measurement noise. We evaluated the accuracy 
as correlation coefficient (CC, which quantifies morphology similarity) 
and relative error (RE, which quantifies magnitude error) of reconstructed 
electrograms (electrical waveforms over time at each uterine site) and 
potential maps (electrical activity across the uterus at a single time point).
Results: The electrograms and potential maps reconstructed with SP 
were more accurate than those reconstructed with CRESO at each noise 
level, and the higher the noise, the more SP outperformed CRESO. At 
15% and 37% noise, the median electrogram CC of SP was 2% and 
4.5%, respectively, higher than that of CRESO. At 15% and 37% noise, 
the median electrogram RE was 15.7% and 20.7%, respectively, lower 
than that of CRESO. At 15% and 37% noise, the median potential map 
CC was 1.5% and 4.1% higher than that of CRESO. Finally, at 15% and 
37% noise, the median potential map RE was 13% and 18.9%, lower, 
better than that of CRESO (Figure 1).
Conclusion: SP regularization is more accurate than CRESO for EMMI 
analysis of uterine contractions. This method should be used in future 
clinical applications.
*Figure(s) will be available online.
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T-032
Global Contractions as a Composite of Regional Contractions in Term 
Labor. Ponnila Marinescu†,1 Lauren Miller∗,1 Roger C Young∗,2 Braxton 
Hern†,3 Eva Pressman∗,1 Neil Seligman∗.4 1University of Rochester, 
Rochester, NY, United States; 2PreTeL, Inc, Portland, OR, United States; 
3University of Tennessee, Chattanooga, Chattanooga, TN, United States; 
4University of Rochester, Portland, NY, United States.
Introduction: The physiology of labor contractions is controversial. 
Recently, we have proposed that global contractions are the result of 
coordinated signaling of many independent regions of the uterus, via 
pressure-tension-mechanotransduction [Young RC. Mechanotransduction 
mechanisms for coordinating uterine contractions in human labour. 
Reproduction. 2016;152(2):R51-61]. The objective was to assess 
synchronization of independent regional bioelectric activity using uterine 
electromyography (uEMG).
Methods: Subjects were ≥37 weeks pregnant with uncomplicated, 
singleton gestations in labor (contractions > every 5 min). Oxytocin use 
was documented. Uterine contractions were recorded by tocodynamometry 
(toco) or intrauterine pressure catheter (IUPC) for >1hr. Simultaneously, 
5 to 7 directional uEMG sensors were placed on the abdomen. Regional 
uEMG signals were recorded using either a Porti (TMSi, Oldenzaal, 
Netherlands) or a custom multichannel EMG amplifier. Bioelectrical data 
were sampled at 25Hz and analyzed between 0.15 and 1.0Hz. For each 
contraction reported by toco or IUPC, uEMG channels were categorized 
as an “active” or “inactive” region if the signal exceeded three times 
the voltage RMS observed before the contraction. Contractions were 
categorized as global if ≥ half of channels were “active”.
Results: Twenty-two subjects were enrolled in the study. Collectively, 
822 contractions were recorded by toco or IUPC, and global contractions 
were observed in 97%. Subjects were exposed to oxytocin during 745 
(90.6%) of the 822 contractions. During oxytocin exposure, 98% of the 
contractions were global, compared to 91% without oxytocin exposure 
(P=0.003, Fisher’s exact test).
Conclusion: We demonstrate that most contractions in term labor patients 
are globally coordinated when measured using directional EMG sensors. 
Oxytocin exposure statistically increased global coordination, although the 
clinical significance is unclear because global coordination is high even 
without oxytocin. Future research on the association between regional 
synchronization and labor progress is needed.
*Figure(s) will be available online.

T-033
The Bayer-Evotec Strategic Alliance - A New Approach to 
Endometriosis Research. Oliver M Fischer, Christoph Huwe. Bayer 
AG, Berlin, Germany.
Introduction: With a strong heritage and market presence in Women’s 
Healthcare and the significant medical need, Bayer Pharmaceuticals 
considers endometriosis as an important research opportunity, specifically 
focusing on non-sex-hormonal approaches, i.e., novel treatment options 
which do not interfere with sex-hormonal regulation or the ovarian cycle. 
The unmet medical need created the requirement for work on a novel set 
of targets, e.g., in the areas of pain or inflammation, and access to assay 
technologies for which Bayer had limited in-house experience.
Methods: Accordingly a search for a partner that had complementary 
capabilities and allowed for a jump-start of a joint portfolio was initiated. 
Building on complementary capabilities, a strategic partnership between 
Bayer, a large Pharma company and Evotec, an external innovation drug 
discovery and development company, enabled novel potential treatment 
options for endometriosis in a highly productive manner.
Results: Over a period of six years, six pre-clinical candidates were 
generated, three of which have initiated first-in-human clinical trials, 
and one of which has already reached clinical phase II. These projects 
comprise two novel P2X3 antagonists with one candidate being in phase II 
development, as well as a novel P2X4 antagonist. Planning, building and 
executing such a large research alliance is a complex and risky endeavor.
Conclusion: However, we believe that by following certain principles 
the probability of success of such partnerships can be significantly 
increased. These concepts relate to partner identification, portfolio 

building approaches, senior management engagement, alliance and project 
management, reward models and team spirit. We consider these principles 
best practices for such a partnership as they have significantly contributed 
to the success of this research alliance.

T-034
Sex Differences in Post-Surgical Adhesion Formation in a Animal 
Model. Jessica A Lentscher†, Laurel Gillette, Richard O Burney, Zachary 
T Colburn, Jamie A Massie∗. Madigan Army Medical Center, Tacoma, 
WA, United States.
Introduction: Adhesion formation is a common and costly complication 
of abdominal surgery. Adhesion barriers are readily available, however, 
there is no published data on differences in efficacy throughout the female 
menstrual cycle or between genders. Previous research suggests adhesion 
formation may be influenced by sex hormones, which would result in 
variable adhesion risk between genders. The objective of this study was 
to compare adhesion characteristics and hormone levels between sexes, 
as well as adhesion barrier type, in a rat abdominal adhesion model.
Methods: 23 female and 33 male Sprague-Dawley rats were divided 
into three groups and underwent midline laparotomy with cecal abrasion 
and peritoneal biopsy to generate postsurgical adhesions. Animals were 
randomly assigned to intraperitoneal saline (female n=3, male n=10), 
Seprafilm (female n=10, male n=9), or Amniofix® (female n=5, male 
n=9). 5 female and 5 male rats served as controls. Adhesions were 
graded by a surgeon after animal sacrifice 14 days after initial insult. 
Fibrosis and inflammation were graded from biopsies. 1.5mL of blood 
was drawn using tail vein or jugular vein on day of sacrifice. Serum 
estradiol and progesterone levels were measured using an ELISA assay 
from Eagle Biosciences and MP Biomedicals, respectively. The effect 
of the intervention of adhesion barrier placement in each sex, and the 
impact of estradiol and progesterone levels, were compared using the 
Scheirer-Ray-Hare test, followed by post hoc Wilcoxon rank sum tests, 
and analysis of Spearman correlations.
Results: While overall adhesion formation between female and male rats 
(p-value = 0.35) was not statistically different, there was a significant 
effect of intervention type and sex on degree of fibrosis (FDR = 0.03, 
0.02, respectively). Specifically, degree of fibrosis was lower in female rats 
when the Amniofix® adhesion barrier was used (FDR = 0.038). Finally, 
elevated progesterone levels in female rats was associated with reduced 
inflammation scores (Spearman correlation = -0.85; FDR = 0.027).
Conclusion: While adhesion formation rates were not significantly 
different between sexes, differences were seen with regard to adhesion 
barrier type and progesterone level. This suggests there may be a hormonal 
mechanism influencing adhesion formation in female rats. If adhesion 
characteristics are influenced by progesterone levels, progesterone 
supplementation or timing of surgery in the luteal phase, may decrease 
post-operative adhesive risk. It is notable that Amniofix®, a dehydrated 
human amnion/chorion membrane allograft, demonstrated increased 
fibrosis formation in male rats, suggesting an increased inflammatory 
response in males compared to females. Further investigation into the 
roles of serum progesterone level and adhesion barriers in post-operative 
adhesion formation are warranted.

T-035
Ethinyl Estradiol vs Estradiol Valerate in Combined Oral 
Contraceptives: Effect on Insulin Sensitivity. A Clinical Randomised 
Trial. Annina Haverinen†,1,2 Marika Kangasniemi†,3,4 Terhi Piltonen∗,3,4 
Kaisu Luiro-Helve∗,1,2 Oskari Heikinheimo∗,1,2 Juha S Tapanainen∗.1,2 
1University of Helsinki, Helsinki, Finland; 2Helsinki University Central 
Hospital, Helsinki, Finland; 3University of Oulu, Oulu, Finland; 4Oulu 
University Hospital, Oulu, Finland.
Introduction: Ethinyl estradiol has been substituted with natural estradiol 
(E2 or estradiol valerate (EV)) in the latest formulations of combined 
oral contraceptives (COCs). These preparations could potentially have 
less adverse metabolic effects than conventional COCs as E2/EV is less 
potent estrogen than EE. Conventional COCs containing EE have in 
most studies been found to decrease insulin sensitivity. In the present 
study we compared the effects of COCs containing EE or EV combined 
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with the same progestin, dienogest (DNG) on glucose tolerance. A DNG-
only preparation was used as active control. We hypothesized that the 
combination of EV+DNG would influence blood glucose and insulin 
levels less than that of EE+DNG.
Methods: This was a randomised, active-control, open label study. 60 
healthy, normal weight women were enrolled. Primary inclusion criteria 
were; 18-35 years, regular menses, non-smoking, and a two months wash-
out from hormonal contraceptive use. The women were randomised to 9 
weeks of continuous use of EV+DNG (n=20), EE+DNG (n=20) and DNG 
(n=19). One woman withdrew consent prior to randomization and three 
women discontinued the study. The women were evaluated at baseline, 
and after 5 and 9 weeks of treatment. HbA1c was measured and a standard 
2-hour oral glucose tolerance test (OGTT) was performed at baseline and 
9 weeks. Fasting glucose and insulin levels were measured at 5 weeks. 
The main outcome was defined as the change in glucose tolerance from 
baseline to 9 weeks. To asses for insulin sensitivity we calculated area 
under curves (AUC) and Matsuda Index.
Results: HbA1c (mean) was unchanged in both groups (EV 33.1 vs 32.8 
p=0.864 EE 33.0 vs 32.8 p=0.567). Insulin sensitivity, as evaluated by the 
Matsuda Index (mean) was unchanged in the EV+DNG -group (7.22 vs 
7.12 p=0.864) and did not change significantly in the EE+DNG -group 
(6.56 vs 5.54 p=0.164). The AUC-values (mean) for glucose and insulin 
during OGTT showed an essentially similar non-significant increase in 
both groups (AUCGLUCOSE: EV+DNG 10.9 vs 11.5 p=0.391 and EE+DNG 
11.4 vs 11.9 p=0.210; AUCINSULIN: EV+DNG 78.1 vs 82.6 p=0.654 and 
EE+DNG 96.6 vs 103.3 p=0.309). Paired samples T-tests or Wilcoxon’s 
signed ranks test were used as appropriate.
Conclusion: We found no statistically significant effect of either EV or EE 
combined with DNG on insulin sensitivity after 9 weeks of continuous use 
in healthy, young, normal weight women. Thus, in this group of women 
both combinations appear nearly neutral regarding glucose tolerance. No 
benefit of EV over EE could be established.

T-036
Targeting Lactate Metabolism with an Extracellular Peptide Inhibitor 
of TGF-β1: A Potential Novel Therapeutic for Endometriosis. Syed 
F Ahmad∗, Philippa T. K. Saunders∗, Andrew W Horne∗. University of 
Edinburgh, Edinburgh, United Kingdom.
Introduction: Endometriosis is a chronic oestrogen-dependent 
inflammatory disorder, defined by the presence of endometrial-like tissue 
outside the uterine cavity (lesions), most commonly on the peritoneum. 
It affects 6-10% of women of reproductive age and is associated with 
debilitating pain. There is an unmet need for novel non-hormonal 
therapies. We have previously shown that transforming growth factor-β1 
(TGF-β1) induces a lactate-rich peritoneal microenvironment in women 
with endometriosis supporting endometriotic lesion development. We 
therefore hypothesized that targeting the TGF-β1 signalling pathway, using 
a novel extracellular peptide inhibitor of TGF-β1 (P144), has potential as 
a therapeutic strategy for the treatment of endometriosis. Objective: To 
study the impact of P144 on lactate metabolism in peritoneal mesothelial 
cells and in an in-vitro model of an endometriosis lesion.
Methods: Human peritoneal mesothelial cells (HPMC) collected from 
women with peritoneal endometriosis, immortalized human pleural 
mesothelial cells (MeT-5a) and immortalized endometrial stromal cells 
(SHT-290) were exposed to P144 (multiple concentrations/time-points). 
Inhibition of TGF-β1 signalling was confirmed by determining levels of 
pSMAD2/3. Cell viability, cytotoxicity and apoptosis was determined by 
automated cell counter and the ApotoxGlo system. Metabolic changes 
were determined using the Seahorse system and by lactate assay. A novel 
endometrial stromal cell (ESC)-HPMC co-culture system (‘lesion in a 
dish’) was used to model the interactions between HPMC and ESC. The 
impact of HPMC exposure to P144 on SHT-290 cell proliferation was 
determined by MTS assay.
Results: Exposure of MeT-5A cells to P144 (100μg/mL, 3 hours) 
decreased the expression levels of pSMAD2/3 protein induced by TGF-β1 
ligand (p<0.01) confirming TGF-β1 signalling inhibition. P144 (100μg/
mL, 48 hours) had no effect on MeT-5A, HPMC and SHT-290 cell viability 
and did not cause cell apoptosis. Exposure of HPMC to P144 (100μg/mL, 

48 hours) decreased TGF-β1-stimulated aerobic glycolysis and lactate 
production (p<0.01 and p<0.0001 respectively). In our ‘lesion in a dish’ 
model, P144 (100μg/mL) reduced HPMC lactate production (p<0.01) and 
decreased SHT-290 proliferation despite exposure to TGF-β1 stimulated 
HPMC (p<0.0001).
Conclusion: We show that inhibition of TGF-β1 signalling by P144 
reduces glycolysis and lactate production in HPMC and blocks aberrant 
signalling between ESC and HPMC resulting in decreased ESC 
proliferation. Our current data supports our hypothesis that inhibiting 
lactate production in peritoneal mesothelial cells will result in reduced 
endometriosis lesion growth and that P144 is a potential novel non-
hormonal therapeutic for endometriosis.

T-037
Presence of Amine Oxidase 3 and its Role in Peritoneal Endometriosis 
Lesions. Bianca De Leo,1 Marie L Thézénas,2 Krina T Zondervan,2 
Christian M Becker,2 Thomas M Zollner,1 Alexis Laux-Biehlmann,1 
Benedikt M Kessler,2 Udo Oppermann∗.2 1Bayer AG, Berlin, Germany; 
2University of Oxford, Oxford, United Kingdom.
Introduction: Endometriosis is a common gynaecological disease 
of women in reproductive age, and is primarily thought to arise from 
retrograde menstruation and implantation of endometrium, mostly into the 
peritoneal cavity. The condition is characterized by a chronic, unresolved 
inflammatory process, in which oxidative stress and elevated reactive 
oxygen species (ROS) likely play a critical role.
Methods: Samples from women with endometriosis (eutopic, ectopic 
endometrium and peritoneal fluid n=7) recruited in the ENDOX 
study, collected according to WERF EPHect guidelines, were used for 
immunohistochemistry, proteomic (MS) and transcriptomic (RNAseq) 
analysis. LPS induced peritonitis and inoculation endometriosis models 
were performed as in vivo pharmacology studies.
Results: We identified increased levels of oxidative protein modifications 
and ROS-derived 4-hydroxy-2-nonenal (4-HNE) adducts in peritoneal 
fluid and in ectopic lesions of endometriosis patients (*p<0.05). By 
using combined proteomic and transcriptomic approaches in peritoneal 
samples, we identified several novel factors involved in ROS metabolism 
in lesions, including the upregulated pro-oxidative enzyme amine 
oxidase 3/vascular adhesion protein 1 (AOC3/VAP1, p=4.23E-09). 
Pharmacological inhibition of AOC3/VAP1 demonstrates analgesic 
effect in an acute peritonitis and endometriosis in vivo models (DWB 
quantification *p<0.05).
Conclusion: Collectively the study provides evidence that increased 
oxidative stress and protein modification in ectopic lesions and peritoneal 
fluid play a significant role in endometriosis-associated inflammatory 
pain. Pharmacological inhibition of this enzyme demonstrates significant 
analgesic effects in both acute peritonitis and inoculation models and 
provides pre-clinical evidence for targeting of oxidative stress pathways 
in endometriosis.

T-038
Identification of Novel Compounds that Target Estrogen Driven 
Pathways in Endometriosis using High-Throughput Drug Screens. 
Jacqueline F Donoghue∗, Molly L Churchill, Sarah J Holdsworth-Carson, 
Peter A w Rogers. University of Melbourne, Parkville, Australia.
Introduction: Endometriosis, defined as the growth of hormonally 
responsive endometrial tissue outside of the uterine cavity, is an estrogen-
dependent, chronic, pro-inflammatory disease that develops in 6-10% 
of women of reproductive age. Symptoms include chronic pelvic pain, 
dysmenorrhea and subfertility. Current therapeutic interventions include 
hormonal approaches to reduce menstrual frequency and severity, as well 
as non-steroidal anti-inflammatory medication. In severe cases, patients 
may undergo multiple highly invasive surgeries to excise endometriotic 
lesions. Unfortunately, these interventions are often short term and 
non-curative highlighting a significant need for the discovery of new 
compounds that disrupt the estrogen-driven endometriosis pathways. To 
achieve this, a high-throughput screen (HTS) of a 3,500 FDA clinically 
approved drug library was performed using three immortalized human 
endometriosis stromal cell lines.
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Methods: Stromal cells were seeded into 384 well black-walled clear base 
plates in phenol-red free DMEM/F12 media with 5% charcoal stripped 
FCS ± estradiol-17β[10-5M] using aBiotek EL406 robotic liquid dispenser. 
Next day, a single dose of library drug [10 µM] or control drug [10 µM] 
was added to each well using theALH 3000 Advanced Liquid Handling 
system. Three days later, the cells were washed, fixed, stained and imaged 
using the Cell-Insight CX7 High Content Screen platform and a DAPI 
nuclear count was performed using HCS Studio Cell Analysis Software.
Results: Following normalisation, drug hits were identified as those that 
caused a >70% selective inhibition during estrogen treatment compared 
to vehicle. This process identified a unique list of drug hits for each 
cell line equating to 40 (1%) drug hits. The drug hits included a wide 
range of compound types, such as anti-cancer drugs, anti-diabetics, anti-
histamines and antibiotics that targeted the MAPK/ERK and PI3K/AKT 
cell signalling pathways, insulin metabolism, histamine receptors and 
autophagy induction.
Conclusion: The HTS of an FDA clinically approved drug library on 
endometriosis stromal cells identified 40 new drugs that interfered with 
estrogen driven cell growth, targeting novel pathways down-stream of 
the estrogen receptors. These findings highlighted novel mechanisms that 
may contribute to endometriosis lesion formation and demonstrated strong 
heterogeneity between patients with differential stromal cell sensitivities 
to the drugs tested. Further, this study demonstrates the value of HTS for 
endometriosis therapeutic discovery and the potential for repurposing 
clinically approved drugs for personalised endometriosis therapy.

T-039
Endometrial Stromal Cells Acutely Exposed to DEHP Do Not 
Recapitulate Alterations Observed in Endometriosis. Roberto 
Gonzalez-Martin†,1 Alicia Quiñonero,1 Silvia Perez-Deben†,1 Stefania 
Salsano†,1 Francisco Dominguez∗.1,2 1Fundación Instituto Valenciano 
de Infertilidad (FIVI), Valencia, Spain; 2INCLIVA Biomedical Research 
Institute, Valencia, Spain.
Introduction: Acute exposure to Di(2-ethylhexyl)phthalate (DEHP) in 
primary endometrial stromal cells (ESC) is used to model endometriosis 
because it replicates some endometriosis phenotypes (increased cell 
viability, invasiveness, immune response, and altered steroid receptor 
expression) [Sung-Hoon et al. (2015), Cho et al. (2015)]. We sought to 
further characterize the in vitro effects of an acute DEHP exposure in 
ESC, focusing on potential epigenetic deregulation. We hypothesized 
that DEHP exposure could induce changes in ESC that replicate all the 
phenotypic alterations described in endometriosis.
Methods: Primary ESC were isolated by gravity sedimentation from 
endometrial biopsies collected from healthy oocyte donors, the day 
of ovarian puncture (n=4). ESC were exposed to DEHP (1-25 µM) or 
vehicle (0.002% DMSO) for 0, 24, 48, and 72 hours (h). Cell viability was 
measured at each time point by cell proliferation assay (MTS, Promega). 
mRNA expression was measured by qPCR (n=3; StepOnePlus Real-Time 
PCR System, Applied Biosystems) for markers of inflammation (IL6), 
angiogenesis (VEGFA), endometrial morphogenesis (HOXA10) and 
epigenetic modulation (KDM1A and EZH2), all previously described 
as altered in the eutopic endometrium of women with endometriosis, in 
ESC exposed to DEHP (1-25 µM) or vehicle for 48 h. Invasiveness was 
measured in ESC exposed to DEHP (10 µM) or vehicle with FBS 0% 
for 24h. Then, the cells were re-seeded on the cell invasion assay (Cell 
Biolabs, Inc) inserts, with FBS 10% as invasion stimulus over 24 h.
Results: We did not find any statistically significant difference in ESC 
cell viability (n=4) or gene expression (n=3) post-acute exposure to DEHP 
(1-25 µM). HOXA10 gene expression was significantly decreased, similar 
to that described in endometriosis, at DEHP 25 µM (p = 0.0174). ESC 
invasiveness (n=4) post-acute exposure to DEHP (10 µM) exhibited a 
non-significant increase.
Conclusion: Our observations suggest that acute exposure (0-48 h) of 
ESC to DEHP (1-25 µM) does not trigger all the phenotypic alterations 
described in the eutopic endometrium of women with endometriosis. 
Therefore, we do not consider it a good model to study the in vitro 

alterations present in endometriosis. Funded by a grant from the IVI 
Foundation, Miguel Servet Contract (CP013/0450) and ISCIII FIS project 
(PI17/00931).

T-040
Role of Angiogenesis in Adenomyosis: A Systematic Review. Marissa J. 
Harmsen†, Caroline F.C. Wong†, Velja Mijatovic∗, Arjan W. Griffioen∗, 
Freek A. Groenman, Wouter J.K. Hehenkamp, Judith A.F. Huirne∗. 
Amsterdam UMC, Vrije Universiteit Amsterdam, Amsterdam, Netherlands.
Introduction: Adenomyosis is a common cause of abnormal uterine 
bleeding (AUB) and is associated with subfertility and a higher 
miscarriage rate. Recent evidence showed abnormal vascularization 
in the endometrium in patients with adenomyosis, suggesting a role 
of angiogenesis in the pathophysiology of AUB and subfertility in 
adenomyosis. We hypothesize that abnormal vascularization and the level 
of angiogenic factors are increased in ectopic and eutopic endometrium of 
adenomyosis patients in comparison to endometrium of control patients.
Methods: A systematic search was performed in PubMed and Embase 
through August 2018. Combinations of terms for angiogenesis and 
adenomyosis were applied besides AUB or subfertility. Original research 
articles focusing on angiogenic-related factors in the endometrium of 
adenomyotic patients were included. Studies in which no comparison was 
made to control patients, or which were not published in a peer-reviewed 
journal were excluded.
Results: A total of 20 articles out of 1669 hits met our selection criteria. 
Compared to healthy controls, an increase in microvessel density was 
found, suggesting increased angiogenic potential. Tissue expression of 
the pro-angiogenic factors and markers of angiogenesis VEGF, α-SMA, 
S100A13, vimentin, E-cadherin, MMPs, NF-kB, TF, DJ-1, p-mTOR, 
activin A, folli- and myostatin, CD41, SLIT, ROBO1, COX-2, LPAs, 
Cyr61, pSTAT3, IL6, LIF, IL-22 and TGF-β1 was found to be increased, 
whereas the expression of the anti-angiogenic factors IL-10 and GRIM-
19 was decreased in adenomyotic tissue compared to controls. Three 
pro-angiogenic factors correlated to AUB and one factor to subfertility 
in adenomyosis patients.
Conclusion: The results are in agreement with our hypothesis that 
increased angiogenesis is present in the endometrium of adenomyosis 
patients compared to the endometrium of control patients. It is likely 
that increased angiogenesis leads to fragile and more permeable vessels 
resulting in adenomyosis related AUB and subfertility. While this 
association has not sufficiently been studied yet, our results encourage 
future studies to investigate the exact role of angiogenesis in the etiology of 
adenomyosis and related AUB or subfertility in women with adenomyosis 
in order to design curative or preventive strategies.
*Figure(s) will be available online.

T-041
Expression and Cellular Localization of Endometriosis Risk Gene 
Long Intergenic Non-Coding RNA 339 (LINC00339). Sarah J 
Holdsworth-Carson,1 Jane Girling,2 Leonie Cann,1 Martin Healey,1 Jenny 
N Fung,3 Grant Montgomery,3 Peter Rogers.1 1University of Melbourne, 
Parkville, Australia; 2University of Otago, Dunedin, New Zealand; 
3University of Queensland, Brisbane, Australia.
Introduction: Meta-analyses of genome-wide association studies 
(GWAS) have identified significant associations for single nucleotide 
polymorphisms (SNP) on chromosome 1. A common mechanism by which 
GWAS SNPs influence disease is by regulating transcription; these loci are 
called expression quantitative trait loci (eQTL). The strongest evidence 
for eQTL at 1p36.12 is for the ‘long intergenic non-coding RNA 339’ 
(LINC00339) where the risk allele decreases LINC00339 expression in 
blood and endometrium. LINC RNAs do not code for proteins but regulate 
gene expression (eg. chromatin and post-translational processing) and 
diverse biological processes (eg. cell proliferation and differentiation). 
The role of LINC00339 in endometriosis is unknown. This study examined 
the expression and localization of LINC00339 in ectopic and eutopic 
endometrium from women with and without endometriosis.
Methods: Eutopic and ectopic endometrium were collected from 
consenting women at the Royal Women’s Hospital (Melbourne, Australia). 
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Tissues were either formalin-fixed or dissociated for cell culture. The 
expression of different mRNA LINC00339 variants were examined in 
primary endometrial stromal (n=6) versus epithelial (n=6) cultures by 
standard qRT-PCR. The abundance of different LINC00339 transcripts 
were tested in n=13 endometrial stromal cultures, also by qRT-PCR. 
RNAscope in situ hybridization for LINC00339 (variant 6) was performed 
on sections from n=8 endometriosis cases (lesion and matching eutopic 
endometrium) and n=8 controls (endometrium). In situ hybridization was 
reviewed by semi-quantitative analysis.
Results: There was no difference in LINC00339 mRNA expression 
between endometrial stromal and epithelial cells, with variants 2 
and 6 identified as the most abundant. When visualized using in situ 
hybridization, LINC00339 expression was equal between stromal and 
epithelial cells in control endometrium, but was more abundant in 
epithelium compared to stroma in eutopic endometrium from cases. 
In lesions, LINC00339 was unchanged between epithelial and stromal 
cells. Interestingly, LINC00339 was only expressed in glands and stroma 
of lesions, not in surrounding cells or tissues. LINC00339 sub-cellular 
location was predominantly nuclear.
Conclusion: LINC00339 is predominantly expressed in the nucleus 
of stromal and epithelial endometrial cells. Lesions demonstrate novel 
patterns in expression relative to eutopic endometrium. It is hoped that 
characterizing the expression patterns of LINC00339 in endometriotic 
tissue will assist in future functional analyses.

T-042
Anti-TGF-β1 Improves Fecundity and Postnatal Survival in Mice 
with Adenomyosis. Nari Kay†,1 Chun-Yen Huang†,1 Li-Yen Shiu∗,1 
Ya-Chun Yu†,1 Yu Chang∗,1 Chih-Chen Chen†,1 Eing-Mei Tsai∗,2 S. 
Joseph Huang∗.1,3 1E-Da Hospital/I-Shou University, Kaohsiung, Taiwan; 
2Kaohsiung Medical University Hospital, Kaohsiung, Taiwan; 3University 
of South Florida, Tampa, FL, United States.
Introduction: Adenomyosis is an estrogen-dependent and progesterone-
resistant disease manifested by invasion of myometrium by endometrial 
glands and stroma. The patients with adenomyosis usually suffer from 
severe dysmenorrhea. An increasing body of evidence shows that 
adenomyosis exerts a detrimental effect onfercundity by impeding 
implantation. Consequently, the implantation rate and live birth rates 
are reduced, whereas the miscarriage rate is increased. Although 
interruption of normal cyclic ovarian hormone production results in an 
unfavorable environment for the growth of adenomyotic tissues, based 
on clinical outcomes, medical treatments appear to have limited and 
inconsistent effects on adenomyosis.In the uterine lavage from women 
with adenomyosis, anti-inflammatory transforming growth factor-beta 1 
(TGF-β1) levels were elevated.Therefore, this study aims to investigate the 
effects of anti-TGF-β1 on fecundity using an adenomyosis mouse model.
Methods: The pups of 8-week-old male-mated 12-week-old female ICR 
mouse were treated with tamoxifen (5 μl/gm body weight) or solvent [1 
mg/kg in peanut oil/lecithin/condensed milk mixture (2:0.2:3 v/v)/day]
by oral gavage from postnatal day (PD) 1 to 4. Then, both uterine horns 
were injected with 1 μg of anti-mouse TGF-β1 antibody or ddH2O at PD42 
followed by mating with 8-week-old male at PD64. Hematoxylin and 
eosin stain as well as immunohistochemical stain of β-actin and vimentin 
confirmed the adenomyosis formation. Uterine fibrosis was evaluated by 
Masson’s trichrome stain. Litter size and newborn numbers at postnatal 
day 7 (PND7) were recorded.
Results: Clusters of endometrial glands and stromal tissue were found 
within the disrupted myometrium of tamoxifen-treated mice. These 
changes were partially reversed by anti-TGF-β1 treatment. In Masson’s 
trichrome stain, collagen staining in uteri with adenomyosis was attenuated 
by anti-TGF-β1 treatment. Both litter size and postnatal survival rate at 
PND7 were increased by anti-TGF-β1 treatment.
Conclusion: The inhibition of adenomyosis formation and uterine 
fibrosis suggests a role of anti-TGF-β1 in the therapy of adenomyosis. 
The fertility rate and postnatal survival of mouse with adenomyosis are 
improved by anti-TGF-β1.

T-043
Large-Scale Genome-Wide Association Meta-Analysis of 
Endometriosis Reveals 13 Novel Loci and Genetically-Associated 
Comorbidity with Other Pain Conditions. Nilufer Rahmioglu†, 
International Endometriosis Genomics Consortium. University of Oxford, 
Oxford, United Kingdom.
Introduction: Endometriosis is a common complex condition associated 
with chronic pelvic pain and infertility. The surgery-derived stage of 
the condition does not correlate with symptomatology. Previously 
identified genetic variants mainly are associated with stage III/IV disease, 
highlighting the need for further phenotype-stratified analysis that requires 
larger datasets.
Methods: We conducted a fixed-effects meta-analysis of 15 genome-wide 
association studies and a replication analysis utilising 23andMe data, 
including 58,115 endometriosis cases and 733,480 controls of European 
and East Asian ancestry; and sub-phenotype analyses of stage I/II, stage 
III/IV and infertility-associated endometriosis. We also investigated 
the shared genetic correlation of endometriosis with 39 co-morbid 
autoimmune, metabolic, reproductive and pain-related conditions.
Results: We identified 27 genome-wide significant loci associated with 
endometriosis (P<5x10-8), 13 of which are novel, including rs10090060 
near GDAP1 (OR=1.08[1.06-1.11], p=5.72x10-11) involved in pain 
processing and rs66683298in SKAP1 (OR=1.08[1.06-1.11], p=1.73x10-10) 
which has immuno-regulatory functions. Of the 27 loci, 21 had greater 
effect-sizes in stage III/IV disease and 17 in infertile endometriosis when 
compared to overall-endometriosis, suggestingthat specific variants may 
confer risk for different sub-types of endometriosis. Analyses of genetic 
variants underlying different pain symptoms reported in the UKBiobank 
showed that 7/9 had positive significant (p<0.05/39=1.28x10-3) genetic 
correlations with endometriosis, suggesting a genetic basis for sensitivity 
to pain. Additionally, uterine fibroids, excessive menstrual bleeding, 
osteoarthritis, diabetes, menstrual cycle length and age at menarche show 
significant correlations with endometriosis.
Conclusion: Ongoing analysis, which will be presented, include fine-
mapping of the causal variants at these 27 loci, and functional follow-up 
to understand their contribution to endometriosis and its subtypes. These 
will shed light on the underlying genetic mechanisms of this debilitating 
condition and inform stratified, better targeted, biomarker and therapeutic 
discovery programmes.

T-044
The Endometriotic Lesion Microenvironment Modulates Neutrophil 
Recruitment in Endometriosis. Lindsey K Symons†,1 Jessica E Miller†,1 
Ryan M Marks†,1 Stephany P Monsanto†,1 Bruce A Lessey∗,2 Steven L 
Young∗,3 Madhuri Koti∗,1 Chandrakant Tayade∗.1 1Queen’s University, 
Kingston, ON, Canada; 2Greenville Health System, Greenville, SC, United 
States; 3University of North Carolina, Chapel Hill, NC, United States.
Introduction: Women with endometriosis exhibit immune dysfunction, 
which is associated with aberrant immune cell profiles, inflammatory 
cytokines, and chemokines within the peritoneal microenvironment. 
While it has been reported that neutrophils are elevated in the peritoneal 
fluid (PF) of endometriosis (EM) patients, it is not known whether and 
how these innate immune cells contribute to disease pathophysiology. 
With the emerging role of neutrophils in chronic and sterile inflammatory 
processes, we sought to elucidate how the lesion microenvironment 
influences neutrophil recruitment in EM over time.
Methods: EM was induced in five 8-10 week old female C57BL/6 mice 
during four independent experiments using an established syngeneic 
model. Five sham-operated mice per group were used as controls. At 
24h, 48h, 72h, and 7 days post induction of EM, mice were euthanized 
and peritoneal lavage fluid and peripheral blood were collected. Flow 
cytometry was performed using established markers to assess the 
percentage of neutrophils (CD11b+Ly6G+Ly6Cint) in the PF. Multiplex 
cytokine analysis was performed to determine the concentration of 31 
immune-regulatory molecules in the plasma and PF at each time point. 
The concentration of IL-8 was also assessed in endometriotic lesions 
from six stage III/IV EM patients compared to matched eutopic and 
normal endometrium.



Thursday Posters
 
Scientific	Abstracts	 Reproductive	Sciences	Vol.	26,	Supplement	1,	March		2019	 133A

Results: Flow cytometric analysis revealed that neutrophils are present 
in significant numbers in the peritoneal microenvironment as early as 24 
hours after induction of EM compared to sham-operated mice (p<0.0001). 
At 24 hours, elevated PF neutrophil numbers in EM mice were associated 
with increased local PF and systemic plasma concentrations of G-CSF, a 
potent mobilizer of neutrophils from the bone marrow (p<0.0001). The 
concentrations of other inflammatory cytokines, neutrophil recruitment 
chemokines, and angiogenic growth factors such as IL-6, TNF-α, IL-4, 
CXCL1, MIP-1α, and VEGF were also increased in EM PF between 24-
72 hours (p<0.05). On day 7 post induction of EM, PF neutrophils and 
cytokines declined to sham-operated levels. The concentration of IL-8, a 
potent neutrophil chemoattractant, was increased in EM patient ectopic 
lesions compared to matched eutopic and normal endometrium (p<0.01).
Conclusion: Our data demonstrate that neutrophils are actively recruited 
during the early development of endometriotic lesions in mice and that 
human endometriotic lesions possess the potential to recruit neutrophils. 
Further neutrophil depletion studies are required to understand how these 
infiltrating neutrophils may modulate the lesion microenvironment.

T-045
Protein-Truncating Mutations Underlying Endometriosis. Kenneth 
Ward∗, Rakesh Chettier, Hans M Albertsen. Juneau Biosciences, LLC, 
Salt Lake City, UT, United States.
Introduction: Since protein truncating variants (PTVs) often cause 
complete loss of function of a gene, finding PTVs associated with a disease 
can efficiently uncover novel pathophysiologic factors. We conducted a 
genome-wide search for PTVs associated with endometriosis.
Methods: 1,452 Caucasian subjects with surgically confirmed 
endometriosis were studied. Saliva samples were collected for DNA 
isolation. Whole exome sequencing (WES) was performed using Ion 
Proton Instrument and AmpliSeq Exome Capture Kit. Only PTVs were 
considered in the analysis (variants introducing a stop codon, frame-shift, 
or the disruption of an essential splice site). Results were compared 
with Non-Finnish European cohort from the gnomAD database (55,860 
subjects). Endometriosis was not excluded in these population controls.
Results: We identified seven truncating mutations associated with 
endometriosis (as shown in Table 1). 4% of the endometriosis patients had 
at least one of these truncating mutations while the population controls 
from gnomAD showed only 0.7%. We found 10 additional endometriosis 
patients (0.7%) with other truncating variants in the 7 genes identified 
in Table 1.
Conclusion: 4.7% of endometriosis subjects have protein-truncating 
mutations in the seven genes implicated. Based on a literature search 
the genes appear to be implicated in tissue remodeling (MMP25, 
OBSL1), epithelial membrane transport (GIF, SLC5A11, TPTE2), and 
transcriptional regulation (FAM166A, ZNF578). As these genes have 
not been reported to have any association with endometriosis, these 
novel findings may provide insights into pathophysiologic processes 
contributing to the development of endometriosis.

Table 1. Truncating Mutations Associated with Endometriosis

Gene Type Amino Acid 
Change

Control 
Minor 
Allele 
Frequency

p 
Value

Odds 
Ratio

MMP25 stopgain p.R118X 0.00055 1.76E-
03 4.38

OBSL1 stopgain p.E1651X 0.00195 2.64E-
03 2.48

GIF splicing exon2:c.79+1G>A 0.00033 4.10E-
03 5.19

FAM166A stopgain p.R235X 0.00067 4.61E-
03 3.63

SLC5A11 stopgain p.W4X 0.00126 5.37E-
03 2.73

ZNF578 splicing exon5:c.190+1G>A 0.00052 5.67E-
03 3.98

TPTE2 splicing exon6:c.119+1G>A 0.00151 6.39E-
03 2.52

T-046
Hypoxia Induced Angiogenesis at 12 Weeks in a 3D Mouse Xenograft 
Model: Immunohistochemical Analysis. Joy L Britten, Minnie Malik∗, 
William H Catherino∗. Uniformed Services University, Bethesda, MD, 
United States.
Introduction: Uterine leiomyomas (fibroids) are the most common 
benign tumor of the uterus. Fibroids negatively affect the lives of most 
women during reproductive years by causing pain, AUB and infertility. 
Leiomyoma 3D cultures have been adapted and validated for use as 
xenografts in a mouse model. Xenografts are exposed to conditions of 
low O2 tension, and angiogenesis to ensure viability and nutrient oxygen 
supply is essential. Evidence to support the survival of these xenografts is 
critical to understanding how to best promote the growth and maintenance 
of these cultures for studying uterine leiomyomas.
Methods: 3D culture xenograft tissue sections, immunohistochemistry, 
monoclonal and polyclonal antibodies
Results: Gross examination of human xenografts at necropsy demonstrate 
the presence of blood vessels surrounding the implants. Light microscopy 
reveals the presence of small blood vessels forming within the xenografts. 
Specific antibodies to mouse CD34 directed to the mouse endothelium are 
positive. Immunohistochemical analysis of human endothelial markers for 
CD34 demarcate the presence of small blood vessels in human leiomyoma 
tissue sections, however vessels were not detected using this antibody 
in 3D xenografts. Additionally, implants stain positively for hypoxia 
inducible factor 1 alpha (HIF-1α), and members of the hypoxia-inducible 
tumor suppressor protein p73 family, Delta-Np73 and TAp73.
Conclusion: At 12 weeks post implantation, human xenografts 
demonstrate expression of mouse CD34, confirming induction of 
angiogenesis of mouse origin in human xenografts.

T-047
Effects of Vitamin D in Human Uterine Leiomyoma Growth in a 
Xenograft Animal Model. Ana Corachán†,1,2 Hortensia Ferrero†,1,3 
Julia Escrig†,4 Javier Monleón∗,4 Amparo Faus†,1 Irene Cervelló∗,1 
Antonio Pellicer∗.5,1 1IVI Foundation, Valencia, Spain; 2Departamento de 
Pediatría, Obstetricia y Ginecología, Universidad de Valencia, Valencia, 
Spain; 3Instituto de Investigación Sanitaria INCLIVA, Valencia, Spain; 
4Servicio de Ginecología, Hospital U.P. La Fe, Valencia, Spain; 5IVI 
Rome, Rome, Spain.
Introduction: Uterine leiomyomas (LM) are the most common benign 
estrogen-dependent tumor in women of reproductive age. Clinical 
observations have noted a correlation between the presence of LM and 
Vitamin D (VitD) deficiency. We have recently described that VitD 
exerts in vitro an antiproliferative action on human LM primary cells by 
cell growth arrest and Wnt/β-catenin inhibition, suggesting VitD as an 
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effective treatment to stabilize LM size. One step forward, here we claim 
to corroborate in vivo the effect of VitD in a xenograft mouse model for 
human LM based on described pathways and extracellular matrix (ECM) 
production.
Methods: Human intramural LM fragments (4x4mm) from the same 
patient were implanted intraperitoneal in ovariectomized NOD-SCID 
mice (with hormonal supplementation). After that, we established 3 
groups: control (n=8), VitD 0.5µg/kg/day (n=8) and VitD 1µg/kg/day 
(n=8) (VitD micro-osmotic pumps for 21 days). Human LM implants were 
monitored and measured weekly by PET/CT using 18F-FDG. Finally, LM 
implants were collected, measured and analyzed by Western Blot (PRO-
CASPASE3, COLLAGEN I and FIBRONECTIN) and by TUNEL assay.
Results: PET outcomes showed a dynamic reduction of 18F-FDG uptake 
(kBq/cm3) in VitD 1µg/kg/day group, being statistically significant at day 
21 (p=0.0026). Post-treatment, human LM size implants did not decrease 
in control group while VitD significantly shrank LM size in 0.5µg/kg/day 
group (p=0.0398) as well as 1µg/kg/day group (p=0.0113). Functional 
analysis demonstrated a significant decrease of PRO-CASPASE 3 protein 
(p=0.0014) as well as an increase in apoptotic cells (Fold Change=3). 
Interestingly, VitD inhibited ECM proteins production (COLLAGEN I 
and FIBRONECTIN) in a dose-dependent manner.
Conclusion: VitD reduced metabolic activity of human uterine LM 
implants in the mouse model, suggesting a decrease in the proliferation 
rate. Along with this, the apoptosis induction as well as the inhibition of 
ECM protein production observed could explain the macroscopic LM 
size reduction noted. These findings would demonstrate the potential of 
VitD as an effective therapy to treat and reduce human uterine LM. AC & 
HF contributed equally. Support: PI15/00312; PI17/01039; CD15/00057; 
ACIF/2016/444

T-048
H19 LncRNA Identified as a Master Regulator of Genes That Drive 
Uterine Fibroids. Tiefeng Cao†, Ying Jiang†, Da Li†, Hugh Taylor∗, 
Yingqun Huang∗. Yale University School of Medicine, New Haven, CT, 
United States.
Introduction: Uterine fibroids (UFs) are benign tumors characterized 
by excessive deposition of extracellular matrix (ECM). UFs are 
highly heterogeneous in terms of symptoms, histopathology, treatment 
requirements, and clinical outcomes. Emerging evidence suggests that 
genetic alterations and subtype-specific gene expression changes underlie 
the pathogenesis and heterogeneity of UFs. MED12 is mutated in 70% 
of fibroids and a gain-of-function mutation of MED12 induces fibroid 
formation and genomic instability in mice. Together, these findings 
strongly point to a causal role of MED12 in fibroids. Another gene that 
has garnered much attention is HMGA2, due to its frequent rearrangements 
and overexpression in fibroids. Notably, genome-wide analyses of fibroids 
harboring different genetic alterations have revealed fibroid subtypes with 
distinct driver pathway genes, with MED12 and HMGA2 being the most 
common driver genes that together account for ~90% of all fibroids. We 
investigated the role of H19 lncRNA in UFs
Methods: Genome-wide transcriptome and methylation profiling studies 
were performed in human uterine cells to identify H19-mediated pathway 
genes. ChIP-PCR analysis was used to investigate molecular mechanisms 
of epigenetic regulation. Primary leiomyoma cells were used to test effects 
of H19 and its regulated genes on cell proliferation and ECM production. 
Effects of estradiol (E) and progesterone (P) on H19 expression were 
assessed in leiomyoma cells.
Results: H19 expression is significantly increased in fibroids as compared 
to normal myometrium (p=0.02). H19 functions to promote leiomyoma 
cell proliferation and expression of MED12, HMGA2, TET3 and ECM-
remodeling genes. Mechanistically, H19 regulates gene expression via 
both posttranscriptional and TET3-dependent epigenetic mechanisms. 
Finally, exposing leiomyoma cells to E or P alone does not affect H19 
expression, but a combined treatment with both E and P significantly 
stimulates H19 expression (p<0.01). Moreover, E and P induce fibroid-
promoting gene expression in a H19-dependent fashion.
Conclusion: Given the link between a H19 single nucleotide 
polymorphism (SNP) and increased risk and tumor size of UFs, and 

the existence of multiple fibroid subtypes driven by key pathway genes 
regulated by H19, we propose a unifying mechanism for pathogenesis 
of uterine fibroids mediated by H19, and identify a pathway for future 
exploration of novel target therapies for UFs. Targeting H19 may be a 
potentially novel treatment for UFs without inducing a menopause-like 
state.
*Figure(s) will be available online.

T-049
Activator Protein 1 (AP-1): A Novel Signaling Pathway Contributing 
to Extracellular Matrix Deposition in Uterine Leiomyoma. Justin 
Pilgrim†,1 Jacquel Arismendi,2 Joy Britten-Webb,2 Minnie Malik,2 Toral 
Parikh,1 Jasmine Aly,2 Bill Catherino∗.2 1National Institutes of Health, 
Bethesda, MD, United States; 2Uniformed Services University of Health 
Sciences, Bethesda, MD, United States.
Introduction: To characterize the role of activator protein complex-1 
(AP-1) on extracellular matrix (ECM) deposition.
Methods: Western immunoblot analysis was performed to evaluate 
expression of the AP-1 family members. We then treatedcell lines 
withvehicle, AP-1 inhibitor SR11302, TGF-beta 3 and co-treated with 
AP-1 inhibitor SR11302 plus TGF-beta 3. Western immunoblotting was 
utilized to measure protein expression of collagen 1A, versican, and 
fibronectin, as markers of extracellular matrix deposition.
Results: Western Immunoblot analysis demonstrateda significant 
increase in FosB 3.55 +/- 0.24 fold, (p=0.007), c-Fos 2.66 +/- 0.12 fold 
(p=0.0277), phosphorylated c-Fos 2.24 +/- 0.11 fold (p=0.0431) and 
phosphorylated FRA-1 3.73 +/- 0.09 fold (p=0.0276) and a non-significant 
1.1 fold increase in c-Jun in placebo-treated leiomyoma compared 
with patient-matched myometrium. In culture, leiomyoma cellswere 
treated with AP-1 inhibitor SR11302, TGF-beta 3 and co-treated with 
AP-1 inhibitor plus TGF-beta 3. Western Immunoblot demonstrated a 
significant reduction in collagen in AP-1 inhibitor-treated leiomyoma 
compared to untreated leiomyoma to 0.08 +/- 0.01 fold (p=0.0019), 
collagen was significantly increased in TGF-beta3 stimulated cells with 
a 2.07 +/- 0.15 fold (p=0.0138),and collagen expression was significantly 
reduced in the AP-1 and co-treated cells to 0.24 +/- 0.01 fold (p=0.0022). 
Versican expression was significantly reduced in cells treated with AP-1 
inhibitor compared to untreated leiomyoma cells to 0.04 +/- 0.003 fold 
(p=0.0179) and significantly increased in in TGF-beta 3 stimulated cells 
with a 1.08 +/- 0.06 fold (p=0.0009) compared to AP-1 inhibited cells. 
Fibronectin expression was significantly reduced in AP-1 inhibited cells 
to 0.61 +/- 0.012 fold (p=0.0277) compared to untreated leiomyoma cells. 
When comparing AP-1 inhibited cells with TGF-beta 3 stimulated cells, 
fibronectin was significantly increased to 2.08 +/- 0.102 fold (p=0.0022).
Conclusion: Members of the AP-1 family are nuclear transcription 
factors that are associated with increased collagen deposition in other 
fibrotic diseases such as keloids. Herein, we report a significant increase 
in many of the AP-1 family member protein expressions. Further, we 
identified a significant decrease in collagen, fibronectin and versican 
expression following inhibition of AP-1, despite co-treatment with TGF 
beta 3, suggesting that TGF-beta induced fibrosis either involves AP-1 
signaling or is overcome by AP-1 inhibition.

T-050
Rodent Models of Menstruation: A Gene Expression Comparison 
between Spiny Mouse, Mouse Artificial Menstruation Model and 
Human Endometrium. Frank Sacher∗,1 Qiong Lin,1 Ralf Lesche,1 Djork-
Arne Clevert,1 Joerg Mueller,1 Thomas M Zollner,1 Hilary OD Critchley,2 
Alison Murray,2 Moira Nicol,2 Lucy Whitaker,2 Jackie Maybin.2 1Bayer 
AG, Berlin, Germany; 2University of Edinburgh, Edinburgh, United 
Kingdom.
Introduction: Abnormal uterine bleeding (AUB) or heavy menstrual 
bleeding (HMB) are common gynecological problems that have a 
significant impact on a woman’s quality of life and the activities of daily 
living. The most prominent cause of AUB & HMB are uterine fibroids 
(myomas or leiomyomas), steroid-dependent benign tumors. Research in 
studying normal and pathological menstrual bleeding is suffering from 
the limited availability or insufficiently characterized rodent animal 
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models. In this context, the spiny mouse (Acomys cahirinus) has recently 
been described as a novel model organism due to naturally occurring 
menstruation. The objectives of the study were to characterize the spiny 
mouse as a model for menstruation by comparing gene expression profiles 
from spiny mouse uteri across the menstrual cycle with respective samples 
from the murine model of simulated menses and the human endometrium
Methods: Biopsies taken from spiny mouse, from women complaining 
of AUB and from mice across an artificial menstrual cycle. Human and 
rodent RNA was profiled on whole genome microarrays and/or with 
RNAseq. Cycle stages of human and spiny mouse uterine/endometrium 
samples were defined based on histology and hormone level. Artificial 
menstrual cycle phases of ovariectomized mice were defined by E2 and 
P supplementation and bleeding pattern
Results: Comparative transcriptomic analyses of human, spiny mouse 
and mouse data reveal cyclic patterns according to defined cycle stages, 
which are based on gene expression differences of orthologues genes.
Conclusion: Thus, we hypothesize that similar biological mechanisms 
are involved in the human, spiny mouse, and mouse uterus

T-051
Integrated Epigenome, Exome and Transcriptome Analyses Reveal 
Molecular Subtypes and Homeotic Transformation in Uterine 
Fibroids. Jose Teixeira∗,1 Jitu George†,1 Huihui Fan†,2 Anindita 
Chatterjee,1 Benjamin Johnson†,2 Amanda Patterson†,1 Megan Bowman,3 
Koeman Julie,2 Marie Adams,2 Zachary Madaj,2 David Chesla,4 Erica 
Marsh,5 Timothy Triche,2 Hui Shen∗.2 1Michigan State University, Grand 
Rapids, MI, United States; 2Van Andel Institute, Grand Rapids, MI, United 
States; 3Ball Horticultural, Chicago, IL, United States; 4Spectrum Health, 
Grand Rapids, MI, United States; 5University of Michigan, Ann Arbor, 
MI, United States.
Introduction: Uterine fibroids are benign myometrial smooth muscle 
tumors of unknown etiology that when symptomatic are the most common 
indication for hysterectomy in the USA. The major goal of this study 
was to delineate the molecular landscape of fibroids based on integrated 
genome-wide analysis of DNA methylation, mRNA transcription and 
mutational status for subtype categorization and to identify novel 
targetable mechanisms for therapeutic intervention.
Methods: Normal myometria (5 each Caucasian and African American) 
and fibroids (12 each Caucasian and African American) were collected 
for analyses by DNA methylation array hybridization using the Infinium 
Methylation EPICBeadChip array, whole exome sequencing (WES) and 
RNA sequencing (RNA-seq) to determine mechanisms of fibroid subtype 
specification.
Results: Unsupervised clustering by DNA methylation segregated 
normal myometria and fibroids, and further separated the fibroids into 
subtypes marked by MED12 mutation, HMGA2 activation (HMGA2hi), 
and HMGA1 activation (HMGA1hi). Upregulation of HMGA2 expression 
in HMGA2hi fibroids did not always appear to be dependent on its 
translocation and was associated with hypomethylation in the HMGA2 
gene body and possible altered binding by CTCF. RNA-seq showed that 
MED12 mutant and HMGA2hi were highly similar by differential gene 
expression, whereas HMGA1hi fibroids were more like normal myometria. 
Furthermore, we found that expression of HOXA13 was upregulated 
in fibroids, which was correlated with hypomethylation in HMGA2hi 
fibroids. Overexpression of HOXA13 in a myometrial cell line altered 
the expression of genes associated with uterine fibroids. Transcriptome 
analyses of the most differentially expressed genes between cervix and 
myometrium also showed that uterine fibroids clustered with normal 
cervix and not with normal myometria.
Conclusion: Our study shows a role for epigenetic modification in fibroid 
biology and strongly suggests that homeotic transformation of myometrial 
cells to a more cervical phenotype is important for the etiology of the 
disease.
*Figure(s) will be available online.

T-052
Dietary Carotenoids and Risk of Uterine Leiomyomata: A Prospective 
Ultrasound Study. Lauren A Wise∗,1 Amelia K Wesselink†,1 Traci N 
Bethea,2 Theodore M Brasky,3 Ganesa Wegienka,4 Quaker Harmon,5 
Donna D Baird.5 1Boston University School of Public Health, Boston, MA, 
United States; 2Boston University School of Medicine, Boston, MA, United 
States; 3The Ohio State University, Columbus, OH, United States; 4Henry 
Ford Health Systems, Detroit, MI, United States; 5National Institute of 
Environmental Health Sciences, Research Triangle, NC, United States.
Introduction: Uterine leiomyomata (UL) are the leading indication for 
hysterectomy in the U.S., accounting for over $2.2 billion in annual health 
care costs. Compared with other racial/ethnic groups, Non-Hispanic Black 
women have higher incidence rates of UL. They also have lower intakes 
of carotenoids. In animal studies, dietary supplementation with lycopene 
or tomato powder reduced the incidence and size of leiomyoma of the 
oviduct in the Japanese quail. However, two large U.S. prospective cohort 
studies of Black and White women reported weak associations between 
intakes of lycopene or other carotenoids and UL risk. Both studies relied 
on self-reported physician-diagnosed UL, which is prone to differential 
misclassification.
Methods: We assessed the association of carotenoid intake and UL 
incidence in the Study of the Environment, Lifestyle, and Fibroids (SELF), 
a Detroit-based prospective cohort of 1,693 Black women aged 23-34 
years at enrollment (2010-2012). We used transvaginal ultrasound to 
assess UL at baseline and 20, 40, and 60 months of follow-up. At baseline, 
women completed a self-administered questionnaire on demographics, 
reproductive history, and lifestyle, including a 110-item validated food 
frequency questionnaire, from which we estimated dietary intakes of 
carotenoids, including alpha-carotene, beta-carotene, cryptoxanthin, 
lutein-zeaxanthin, lycopene, retinol, and vitamin A. We used Cox 
proportional hazards regression models to estimate incidence rate ratios 
(IRR) and 95% confidence intervals (CI), adjusted for energy intake, age 
at menarche, parity, age at first and last birth, oral contraceptive use, body 
mass index, smoking, alcohol use, multivitamin use, education, income, 
and marital status.
Results: Among 1,244 women without prevalent UL, we identified 296 
incident UL cases during follow-up. Intakes of carotenoids, including 
lycopene, were not appreciably associated with UL risk. Adjusted IRRs 
comparing quartiles 2 (2601-3721 µg/day), 3 (3722-5270 µg/day), and 4 
(≥5271 µg/day) with quartile 1 (<2601 µg/day) of lycopene intake were 
1.04 (95% CI: 0.74-1.45), 1.06 (95% CI: 0.76-1.48), and 1.00 (95% CI: 
0.71-1.40), respectively.
Conclusion: Results from this prospective ultrasound study do not 
support an inverse association between intake of lycopene, or any other 
carotenoid, and UL risk.

T-053
Sonographic Predictors of Ovarian Torsion in Premenarchal Girls. 
Jenny S George†, Monica W Rosen†, Nicole Curci, Maria Ladino Torres, 
Ashish P Wasnik, Yolanda R Smith, Elizabeth H Quint∗. University of 
Michigan, Ann Arbor, MI, United States.
Introduction: Ovarian torsion (OT) is a gynecologic emergency often 
difficult to diagnose in premenarchal girls. While previous studies have 
assessed the utility of ultrasound in diagnosing OT in premenarchal 
patients, none have limited the analysis to surgically confirmed diagnosis 
of OT. The aim of this study is to describe sonographic predictors of 
surgically proven OT in premenarchal girls, compared to those whose 
adnexal surgery confirmed no OT.
Methods: This is a retrospective case-control study of premenarchal 
patients, aged 0-12, who underwent surgery and ultrasound imaging 
for ovarian cyst or ovarian torsion at a tertiary care referral center from 
2006-2017. Patients with diagnoses of torsion of the ovary, adnexa, 
ovarian pedicle, or fallopian tube were identified as cases. Those with a 
diagnosis of an ovarian mass who underwent a laparoscopy or laparotomy 
without intraoperative diagnosis of OT were identified as controls. Pelvic 
ultrasounds were analyzed in detail by three radiologists, all of whom 
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were blinded to the diagnosis. Chi-square test, Fisher’s exact test, and 
Student’s t-test were used for statistical comparisons. Approval of this 
study was granted by the Institutional Review Board.
Results: Thirty-two patients presented with acute abdominal pain 
requiring ultrasound imaging and subsequent diagnostic laparoscopy 
during the study period. Twenty-four patients (75%) had confirmed 
OT at the time of laparoscopy, while eight (25%) did not. Mean age in 
both groups was similar (10 years, SD = 0.4). Preoperative sonographic 
variables significantly associated with confirmed OT included presence 
of a focal lesion (57% vs 42%, p<0.05), ovarian heterogeneity (100% vs 
71%, p<0.05), and presence of follicles (78% vs 28%, p<0.05). Volume of 
the affected ovary (F=0.65) and volume ratio of the affected to unaffected 
ovary (F=0.70) were not significantly associated with OT. Absence of 
arterial/venous color Doppler (23% vs 30%), absence of arterial/venous 
waveforms (18% vs 34%), asymmetry of color Doppler (50% vs 81%), and 
presence of a whirlpool sign (14% vs 13%) were also not predictive of OT.
Conclusion: Recognition and prompt treatment of OT in premenarchal 
patients is of paramount importance, due to the impact on future fertility 
and ovarian integrity. In premenarchal patients, the only sonographic 
predictors of surgically confirmed OT included presence of a focal lesion, 
ovarian heterogeneity, and presence of ovarian follicles. However, none 
of these variables were unique to premenarchal patients with OT. The 
decision to proceed with diagnostic laparoscopy in premenarchal patients 
with suspected OT can be aided by these specific sonographic findings, 
but should ultimately be based on a high clinical suspicion.

T-054
The Impact of Social and Economic Factors on Immune Resilience in 
HIV-Infected Women with High Depression Risk Assessments. Pooja 
Doehrman∗,1 Katie Casper†,2 Alicia S Willey†,2 Thomas Obinchemti 
Egbe∗,3 Ngowe Ngowe Marceline∗,3 Sab Melvin Sab∗.3 1St. Joseph’s 
Hospital and Medical Center, Dignity Health, Phoenix, AZ, United 
States; 2Maricopa Integrated Health System, Phoenix, AZ, United States; 
3University of Buea, Buea, Cameroon.
Introduction: The interaction between psychological, social and 
economic factors may effect immune function and disease progression 
in women infected with human immunodeficiency virus (HIV). The 
hypothesis is that increased depression risk will correlate with lower CD4+ 
cell count and higher viral load; social factors may mediate that effect.
Methods: A cross-sectional community-based study of 235 women was 
conducted in the Buea and Limbe municipalities of Cameroon. SPSS 
statistical softwear was used to compare the Patient Health Questionaire 
scores (PHQ-9), with CD4+ cell counts using an independent T-test. Two 
way ANOVA was used to evaluate the interaction between social factors 
and depression risk, on viral load.
Results: There was a statistically significant difference in CD4+ cell 
counts between individuals with high-risk PHQ-9 scores ( 10 and above) 
versus those with low-risk scores (less than 10), (471.81 vs. 719.87, P 
<.05). Depression risk also correlated with higher viral load (8123.9 
vs. 297233.5, P<.001). There was a signficant interaction between the 
depression risk and post secondary education on mean viral load. Women 
with a post secondary education who were high risk for depression had 
lower viral loads than those who had no post secondary education (14244 
vs. 400426, P=.002). Level of income, marital status, and occupation were 
not shown to confer any significant benefit on immune resilience among 
women at high-risk for depression.
Conclusion: Immune function and disease progression were negatively 
effected by depression risk. Women with a post secondary education were 
fortified agains the effect of depression on disease progression. Lower 
mean viral load in the group with higher education illustrates the pathway 
between psychosocial factors, on immune function, and subsequent 
disease progression.
*Figure(s) will be available online.

T-055
Lactation Can Be Successfully Induced in Transgender Women While 
Maintaining Gender-Congruent Serum Hormone Levels. Molly B. 
Moravek, Katherine B Pasque. University of Michigan, Ann Arbor, MI, 
United States.
Introduction: Transgender women may be interested in breastfeeding 
their children, but there are no established protocols for lactation induction 
in this population. The only case report of a lactation induction protocol 
in a transgender woman significantly lowered her estradiol dose, which 
would likely result in decreased serum estradiol and increased testosterone 
levels, with resultant increase in gender dysphoria. Our objective was to 
induce lactation in a transgender woman without interrupting her gender-
congruent hormone profile.
Methods: A 34-year-old transgender woman with a 15-year history of 
gender-affirming hormone therapy with estradiol and spironolactone 
presented for lactation induction once her cisgender wife conceived. A 
modification of the Newman-Goldfarb method for adoptive mothers was 
used to induce lactation, and serum hormone levels followed.
Results:  Baseline labs were obtained (time point 1), then 
medroxyprogesterone 1.25mg daily was added to her existing hormone 
regimen of estradiol 6mg daily and spironolactone 100mg twice daily 
(time point 2). Domperidone 10mg four times daily was initiated 1 month 
later. Approximately 5 weeks prior to the due date, the patient stopped 
medroxyprogesterone, decreased estradiol to 2mg daily, and began 
breast pumping (time point 3). Just prior to the infant’s birth, the patient 
was pumping 2-3 ounces of breastmilk every 3 hours (time point 4). 
Spironolactone was decreased to 50mg twice daily. Her son was born at 
term, via uncomplicated vaginal delivery. The infant was able to breastfeed 
from both mothers without difficulty, with both mothers pumping when 
they weren’t actively breastfeeding to maintain supply (time point 5). 
When the infant was approximately 2 months old, the patient noticed 
an increase in facial hair growth. Estradiol was increased to 3mg daily 
and spironolactone increased to 100mg twice daily, with resolution of 
hair growth and no decrease in milk supply (time point 6). The patient 
continued to breastfeed on this regimen for >6 months following her 
son’s birth. Serum hormone levels on the hormone regimens referenced 
at each time point throughout the patient’s course are displayed in table 1.
Conclusion: Lactation can be successfully induced in transgender 
women, without a significant decrease in estradiol supplementation. This 
regimen allows transgender women to breastfeed without developing 
male secondary sex characteristics incongruent with their gender identity.

Table 1 Hormone profile at different time points.

Time 
Point

Estradiol 
(pg/mL)

Progesterone 
(ng/mL)

Testosterone 
(ng/mL)

Prolactin 
(ng/mL)

1 114 1.1 0.36

2 130 1.1 0.05 9

3 30 1.3 0.06 152

4 39

5 29 1.4 0.89 184

6 51 0.16 59

T-056
Cord Blood Immune Markers in Preterm and Term Neonates with 
“Culture Negative Sepsis”. Maide Ozen,1,2 Mohan K Krishnan,1 Theresa 
Boyer,1 Na Shin,1 Michael McLane,1 Ernest Graham,1,2 Irina Burd.1,2 1Johns 
Hopkins University, Baltimore, MD, United States; 2JHU, Baltimore, 
MD, United States.
Introduction: Culture positive early onset sepsis (EOS) rates have 
declined. However, despite having a negative blood culture, a subset 
of neonates continues receiving antibiotic treatment, based on clinical 
assessment of sickness (culture negative sepsis). The objective of this 
study was to determine whether the immune signatures in cord blood of 
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neonates who received culture negative sepsis treatment with 7-day course 
of antibiotics were different than those neonates whose antibiotics were 
discontinued after 48-hours with clinical stability.
Methods: Cord blood was kept at -80 C until use. Maternal and neonatal 
data was extracted from medical records. Cord blood samples were 
matched by GA (Preterm [P] and Term [T]) and by duration of antibiotic 
treatment (2 days [2d] or for culture negative sepsis, 7 days [7d]). P-2d, 
P-7d, T-7 and T-7d with maternal fever (T-2d-f), were compared to control 
group; T-2d. Total RNA was extracted and qPCR analysis was performed 
for immune markers including chemokine ligand-3 (CCL3), chemokine 
receptor type-5 (CCR5), B-cell lymphoma like protein (BCL2L1), 
transferrin receptor-1 (TFRC).
Results: 6 preterm (P) and 12 term (T) cord blood samples were matched 
by GA and by duration of antibiotic treatment (n=3-4 in each group). Of 
these, 68% were term (37-40 weeks) and 31% were preterm (31-35 weeks). 
Males and females were equally represented in the preterm group, while 
80% of term infants were males. 66% of PT group were African American, 
70% of T infants were Caucasian. In our limited sample size, we detected 
distinct immune signatures in P-2d compared to T-2d with upregulation 
of myeloid marker CCL3 and CCR5 and anti-apoptotic BCL2L1. T-2d-f 
group had a significant increase in BCL2L1. PT-7d and T-7d groups had 
significantly increased TFRC.
Conclusion: We showed that cord blood of preterm neonates in whom 
sepsis was ruled out (P-2d) still displayed inflammatory immune 
signatures, CCL3, a marker for M1 inflammatory macrophages and 
CCR5 its binding chemokine. However, cord blood of preterm neonates 
who received 7-day treatment for culture negative sepsis displayed a 
significant increase in TFRC, a marker abundant in alternatively activated 
M2 macrophages. Shift of M1 to M2 macrophages and upregulation of 
TFRC in the P-7d group who were treated for suspected clinical sepsis 
may suggest an attempt to resolve inflammation. Further research on the 
role TFRC in perinatal inflammation is needed.

T-057
Photometric Quantification of Blood Loss during Childbirth Does 
Not Reign Superior to Its Volumetric Counterpart. Krunal Patel†,1,2 
Zoe Rocke,1 Dhaval Swaminarayan,1 Rima Rana,1 Matthew Rega,1 Jesus 
Alvarez-Perez∗,1 Manuel Alvarez∗,1 Abdulla Al-Khan∗.1 1Hackensack 
University Medical Center, Hackensack, NJ, United States; 2Rutgers New 
Jersey Medical School, Newark, NJ, United States.
Introduction: Maternal postpartum hemorrhage remains one of the 
leading causes of maternal morbidity and mortality worldwide. Accuracy 
in blood loss estimation is a crucial step in preventing death and 
morbidity from postpartum hemorrhage. Prior studies have shown health 
professional’s estimation of blood loss as inaccurate. Multiple methods 
have been employed to accurately quantify blood loss. Two methods being 
utilized at our institution include volumetric and photometric assessments 
of quantitative blood loss (QBL). Volumetric measurement of QBL is 
determined by adding the volume of blood loss collected in drapes with 
weight of blood containing products i.e. lap pads, sponges and towels. 
In contrast, photometric QBL is determined by a colorimetric algorithm 
that involves pictures of blood-containing canisters and laps pads used 
during delivery. The purpose of this study is to evaluate the reliability 
and accuracy of the photometric method of calculated QBL compared to 
volumetric and determine cost effectiveness.
Methods: A retrospective case-control study was performed with a total 
of 200 patients who underwent a vaginal or cesarean delivery. 100 patients 
had volumetric QBL measurements and 100 patients had photometric QBL 
measurements. Median volumetric and photometric QBL measurements 
were calculated. The mean and median ΔHb (difference between pre and 
post-delivery hemoglobin) was calculated for both groups and compared 
to QBL values for respective groups. Annual costs of both methods was 
also evaluated.
Results: The median QBL for volumetric measurement group was 250cc, 
with the 25th and 75th percentile QBL as 123cc and 410cc respectively 
ranging from 13cc to 2037cc. The mean ΔHb for volumetric group was 
1.49 with SD of +1.1gm/dl. The median QBL for photometric group was 
262cc, with 25th and 75th percentile QBL of 169cc and 478cc respectively, 

ranging from 59cc to 1340cc. The mean ΔHb for photometric group is 2 
with SD of +1gm/dl. There is clear correlation between either method of 
QBL and ΔHb. For volumetric group R2 is 0.19 with P value of < 0.0001, 
and for photometric group R2 is 0.24 with P value of < 0.0001.
Conclusion: The photometric method of QBL is not superior to the 
volumetric method in estimating blood loss during delivery. The cost of 
the photometric device is greater than $10,500 per device per year and 
having multiple devices can cost up to $200,000 annually. In contrast, 
the volumetric method has minimal costs as it requires a scale already 
available on Labor and Delivery with no renewal fees. Therefore as 
the cost of photometric QBL is considerably high and its accuracy in 
calculating QBL has not shown to be significantly greater, we conclude the 
use of photometric QBL is not practical from a cost effective perspective.

T-058
Outcomes of a Twin with Single Ventricle Congenital Heart Defect - A 
Case Series. Maria S Schmoll†,1 Timothy M Cordes,2 Sherrine Ibrahim,2 
Mary Carrier.3 1Indiana University School of Medicine, Indianapolis, IN, 
United States; 2Indiana University Health Physicians, Indianapolis, IN, 
United States; 3Marian School of Medicine, Indianapolis, IN, United 
States.
Introduction: Single ventricle defects, defined as hypoplastic left heart 
syndrome (HLH), pulmonary atresia with intact septum (PA-IVS), 
tricuspid atresia (TA), double inlet left ventricle (DILV), and unbalanced 
atrioventrical (AV) canal defect require intervention and surgery within the 
first year of life. The outcomes of these infants in singleton pregnancies 
has been well studied, but very little has been published about twins 
with congenital heart defect (CHD). In particular, there has been little 
reported on the outcomes and complications of these infants. The goal 
of the study was to determine outcomes of a twin with a single ventricle 
CHD in comparison to a singleton pregnancy through the first year of life.
Methods: A retrospective chart review was completed on infants with 
a CHD who were part of a twin pregnancy. Pregnancy complications, 
delivery data, and neonatal outcomes through the first year of life were 
collected. The primary outcome was to evaluate poor outcomes defined 
as death, need for transplant, chronic respiratory failure, and cardiac 
arrest. Additional data included gestational age, mode of delivery, birth 
weight, surgical weight, time to first surgery, Cardiovascular (CV) 
ICU stay, inotropic support, and need for extracorporeal membrane 
oxygenation (ECMO). The primary outcomes were compared to well 
documented outcomes at our institution for singleton pregnancies, which 
is approximately 13.7%.
Results: 9 infants were identified through maternal and neonatal data as 
part of a twin gestation and a prenatal diagnosis of a single ventricle CHD 
(Fig 1). 5 had HLH, 2 with TA, 1 with PA-IVS, 1 with DILV. No infants 
had an unbalanced AV canal defect. 4/9 (44.4%) infants experienced a poor 
outcome, compared to the rate of infants of singleton pregnancies at 27/196 
(13.7%). The days to first surgery range from 3 to 36 with an average 
surgical weight of 2.47 kg. 4 infants, all with HLH required ECMO. The 
longest hospital stay was 258 days, with an average of 112 days.
*Figure(s) will be available online.
Conclusion: An infant with a single ventricle heart defect is expected to 
have a prolonged hospital stay with staged surgeries. While small, this 
data suggests that in twin pregnancies, neonatal outcomes may be worse. 
A larger study population is needed to confirm these findings. Improved 
knowledge regarding outcome data in this population could aide in 
counseling and management of a twin gestation complicated by CHD, 
both antenatally and postnatally.

T-059
Presence of Amniotic Ferning at Different Gestational Ages in Patients 
with Spontaneous Rupture of Membranes. Kate Swanson†,1 Rachel 
Shulman,1 Alan M Peaceman∗.2 1University of California, San Francisco, 
San Francisco, CA, United States; 2Northwestern University, Feinberg 
School of Medicine, Chicago, IL, United States.
Introduction: Spontaneous rupture of amniotic membranes (SROM) 
is a frequent complication of pregnancy. Diagnosis is made using 
findings from sterile speculum exam (SSE) including amniotic ferning, 
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as well as other factors. When SROM occurs at previable or periviable 
gestational ages (GA), confidence in diagnosis is extremely important, as 
it impacts decisions regarding pregnancy continuation and management. 
It is commonly believed that the proteins causing amniotic ferning on 
microscopy are not present early in the second trimester, making this 
diagnosis more difficult to make. Our objective is to evaluate whether 
the presence of amniotic ferning on microscopy is less likely in patients 
with SROM at earlier GA.
Methods: This retrospective cohort study included women diagnosed 
with SROM at a single tertiary care center between March 21, 2011, and 
March 1, 2017. Diagnosis of rupture was made at the clinician’s discretion, 
often supported by the finding of oligohydramnios or chorioamnionitis in 
patients without amniotic ferning. Chart review was performed to collect 
data regarding GA at the time of diagnosis, SSE findings, and how the 
diagnosis of SROM was made. Bivariate and multivariate analysis were 
performed.
Results: A total of 7,337 subjects were included in this analysis. Amniotic 
ferning was present in 6,893, providing an overall sensitivity for 
diagnosing SROM of 93.9%. Sensitivity of amniotic ferning for SROM 
was associated with GA (p<0.001) (table). Notably, gestational latency 
was not different between those with and without amniotic ferning and 
those without who were diagnosed with SROM at similar gestational 
ages. For patients diagnosed prior to 33 weeks (excluding patients who 
opted for termination), there was no significant difference in gestational 
latency in patients with and without amniotic ferning (median 5 days and 
6.5 days respectively). This remained true after adjusting for GA at time 
of diagnosis (OR 0.45, 95%CI 0.08-2.39).
Conclusion: Presence of amniotic ferning at the time of diagnosis of 
SROM is associated with GA. SROM at earlier GA, particularly those 
less than 24 weeks, are significantly less likely to have amniotic ferning 
present than those with SROM at term.
*Figure(s) will be available online.

T-060
Independent Associations of Labor Epidural Analgesia and Vaginal 
Deliveries in a Large Suburban Medical Center. Ciara S Talbot†,1 Sun 
K Kim†,2 Perry S Friedman†,2 Dotun Ogunyemi∗.2 1Beaumont Hospital 
Royal Oak, Detroit, MI, United States; 2Beaumont Hospital Royal Oak, 
Royal Oak, MI, United States.
Introduction: Epidural analgesia has been associated with adverse 
outcomes such as increased duration of labor, rate of cesarean section, 
and operative delivery. The purpose of this study was to determine the 
independent maternal and neonatal associations of labor epidural analgesia 
of women delivering vaginally in a large suburban medical center.
Methods: A retrospective review was performed of 22,201 women who 
had a vaginal delivery at a single hospital system from January 2013 to 
December 2016 with 18,088 (81.5%) who received epidural analgesia 
and 4,113 (18.5%) without epidural analgesia. The primary maternal 
outcomes were operative vaginal delivery, abnormal fetal heart tracing, 
labor duration, and intrapartum vital signs. The primary neonatal outcomes 
were APGAR scores, blood gases, NICU admission, and neonatal length of 
stay. Logistic and hierarchical regression analyses were used to determine 
independent associations. P <0.01 with odds ratio (OR) ≥1.2 or ≤0.85 was 
considered significant.
Results: Women delivering vaginally with epidural analgesia were 
more likely to be white, nulliparous, obese, not married, have less public 
insurance (OR=1.45, 1.86, 1.23, 0.81, 0.85) and have increased diabetic 
and hypertensive disorders (OR=1.27, 1.60). Fetal station and cervical 
dilation was less favorable in women delivering vaginally with epidural 
analgesia compared to those without epidural analgesia. Primary outcomes 
that were significant with epidural anesthesia include operative vaginal 
delivery, abnormal fetal tracing, second stage labor duration, decreased 
likelihood of low umbilical artery pH, and abnormal intrapartum vital 
signs such as maternal tachycardia, hypothermia, hypotension, and 
systolic hypertension (OR=2.63, 3.02, 1.84, 0.34, 1.65, 1.78, 1.55, 1.18). 
After hierarchical regression analysis utilizing 5 levels of predictors, the 
highest association of epidural analgesia was abnormal fetal heart tracing, 
accounting for about 60% of the change in the model.

Conclusion: Epidural analgesia in women delivering vaginally was 
associated with an unfavorable cervix and several fetal and maternal 
complications compared to women delivering vaginally without epidural 
analgesia. The only primary outcome that was significant was abnormal 
fetal heart tracing.

T-061
Rates of Echocardiographic Findings in Monochorionic Twins with 
Selective Intrauterine Growth Restriction Compared to Twin-Twin 
Transfusion Syndrome. Katlynn Adkins†, Megan Lagueux, Claire Levek, 
Kaci Pickett, Cuneo F Cuneo, Lisa W Howley, Michael V Zaretsky∗. 
University of Colorado School of Medicine, Aurora, CO, United States.
Introduction: The frequency of abnormal echocardiographic findings 
in twins with selective intrauterine growth restriction (sIUGR) without 
twin-twin transfusion syndrome (TTTS) is unknown. Our objective is 
to evaluate the rate of abnormal echocardiographic findings in sIUGR 
without TTTS and compare those rates to cases with TTTS.
Methods: We performed a retrospective analysis of 248 subjects referred 
for suspected TTTS. Echocardiographic findings including right and left 
ventricle Tei score (abnormal left ventricular (LV) Tei >.43 and abnormal 
right ventricular (RV) Tei > .48), cardiac hypertrophy, and tricuspid and 
mitral valvular regurgitation (TR and MR) were compared between those 
who had sIUGR without TTTS to those meeting standard staging for 
TTTS. From sIUGR twin pairs, the normally grown fetuses were compared 
to recipient twins and the growth restricted fetuses were compared to 
donor twins. Variables were compared using two-sample t-tests, Wilcoxon 
Rank-Sum tests, Fisher’s exact tests and chi-square analysis.
Results: We identified 51 subjects with sIUGR without TTTS and 
compared them to 162 patients with TTTS at an average gestational age 
of 20 +/- 3 weeks gestation. We found no significant difference in the 
rates of abnormal findings between the two groups with the exception of a 
significantly higher rate of elevated right ventricular Tei score in recipient 
twins (Table 1a and 1b). High rates of abnormal findings were found in 
both groups, found primarily in the normally grown fetus in the sIUGR 
group and the recipient twin in the TTTS group.
Conclusion: Abnormal echocardiographic findings are common among 
monochorionic twins with sIUGR with rates similar to those with 
TTTS. Development of nomograms specific to normal and abnormal 
monochorionic twins are necessary if echocardiographic findings are 
successfully incorporated into TTTS staging.
*Figure(s) will be available online.

T-062
Influence of Parity on Perinatal Mortality in Adolescent Pregnancy. 
Anuradha Devabhaktuni†, Ashley Skeith†, Rachel Pilliod†, Aaron 
Caughey∗, Amy Valent∗. Oregon Health and Science University, Portland, 
OR, United States.
Introduction: Multiparous women demonstrate faster physiologic 
pregnancy adaptations and deliver infants with higher birthweights than 
nulliparous women, suggesting a more favorable, primed environment 
after a first pregnancy. We sought to determine if these findings are 
consistent in adolescent pregnancies by comparing perinatal mortality in 
multiparous adolescents compared to nulliparous adolescents.
Methods: We conducted a retrospective cohort study of all term, singleton, 
non-anomalous births in women less than 20 years old, comparing 
perinatal mortality (intrauterine fetal [IUFD] and neonatal demise 
[NND]) between multiparous (parity=1, with no history of abortion) and 
nulliparous (parity = 0) women who delivered in California between 2007 
and 2011. Chi squared tests and multivariable logistic regression analyses 
were performed to determine the frequencies and strength of association 
of perinatal mortality and parity, adjusting for maternal age, race, BMI, 
pre-gestational diabetes, chronic hypertension, fetal sex, smoking status, 
and socioeconomic status. A p-value less than 0.05 was used to indicate 
statistical significance.
Results: Of 202,658 total deliveries, 172,561 (85.1%) were nulliparous 
and 30,097 (14.9%) were multiparous with one prior birth. When 
compared to multiparous adolescents, nulliparous adolescents had 
significantly increased odds of IUFD (aOR 6.44, 95% CI 4.09-10.14), 
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neonatal jaundice (aOR 1.45, 95% CI 1.40-1.52), NICU admission (aOR 
1.24, 95% CI 1.18-1.30) and Apgar score less than 7 at 5 minutes (aOR 
2.14, 95% CI 1.76-2.61) even after adjusting for relevant covariates. 
Compared to multiparous women, nulliparous women also had increased 
odds of small-for-gestational (SGA) age infants at <10% birth weight 
(aOR 1.60, 95% CI 1.39-1.83), SGA <5% birth weight (aOR 1.67, 95% 
CI 1.34-2.08), and SGA <3% birth weight (aOR 2.18, 95% CI 1.57-3.04). 
However, nulliparity was associated with a decreased odds of preterm 
delivery <37 weeks (aOR 0.76, 95% CI 0.73-0.79) and <32 weeks (aOR 
0.82, 95% CI 0.77-0.88).
Conclusion: Perinatal morbidity and mortality is significantly greater in 
nulliparous adolescents compared to multiparous adolescents, however, 
nulliparity is protective against preterm birth in this population. These 
findings suggest a potential role for increased surveillance in nulliparous 
adolescents to improve neonatal outcomes.
*Figure(s) will be available online.

T-063
Circulating Placenta-Derived Exosomes Biomarkers to Predict 
Successful Induction of Labor. Laura Goetzl∗,1 E. Ramsey Unal,2 
Cierney T Jill,3 Nune Darbinian,4 Nana Merabova,4 Roger B Newman∗.3 
1University of Texas; Health Sciences Center at Houston, Houston, TX, 
United States; 2Southern Illinois University, Springfield, IL, United 
States; 3Medical University of South Carolina, Charleston, SC, United 
States; 4Shriners Hospitals Pediatric Research Center, Philadelphia, 
PA, United States.
Introduction: Elective 39 week induction of labor (IOL) is one option 
for women, reducing the risk of cesarean and gestational HTN. Individual 
risk of prolonged IOL is of interest both to patients and to guide adequate 
staffing. However, current clinical factors/biomarkers cannot accurately 
predict IOL efficiency. We examined the potential of placentally-derived 
exosomes/extracellular vesicles (PDEV) as biomarkers of successful IOL.
Methods: Nulliparous women presenting for IOL at term were consented 
and a serum sample collected prior to IOL start. Methods of induction and 
labor management were at MD discretion. From a cohort of 225 patients 
enrolled, case and controls were selected. Successful controls (n=4) were 
defined as those patients the most rapid progression to vaginal delivery. 
Unsuccessful cases (n=7) were defined as those patients with IOL duration 
>24 hours ultimately resulting in cesarean for failed IOL. Maternal serum 
was precipitated with ExoQuick solution and FCEs were isolated with 
biotinylated anti-PALP antibody-streptavidin matrix immunoabsorption. 
Label-free based quantitative proteomics was performed (Creative 
Proteomics, Shirley, NY) . Up (relative expression (RE) >2) and down 
(RE <0.5) regulated proteins were further examined for potential as 
biomarkers and biologic validity.
Results: A total of 13 up regulated and 11 down regulated PDEV proteins 
were identified. Proteins that were up or down regulated by virtue of 
being found in only one or two subjects were considered to be less viable 
biomarkers. The 9 most interesting potential biomarkers of IOL success 
are shown (Table 1). Many but not all have been previously reported as 
common PDEV proteins. 4 groups of pathways emerged: senescence, 
immune-tolerance, lipid/cholesterol homeostasis, and mediators of vesicle 
shedding. Prior data suggests that EV contents may correlate directly or 
inversely with intracellular protein levels.
Conclusion: How women’s decision making would change with 
information regarding likelihood of successful rapid induction vs 
prolonged unsuccessful induction is not known. Potential novel 
biomarkers of IOL success should be evaluated prospectively to determine 
their performance, clinical utility, and acceptability to patients and 
providers.

Relative PDEV Protein Expression in Cases of Failed IOL vs. Controls

Protein Gene 
Name

Relative 
Expression

Protein Function: Specific or 
non-specific to placenta

Programmed 
Cell Death 
Protein 1

PDCD1 730.2 Immunotolerance at the 
maternal-fetal interface

Vesicle 
transport 
through 
interaction with 
t-SNAREs 1B

VTI1B 2.4
Secretion of cytokines 
associated with cellular 
senescence

Gelsolin GSN 2.2 Inhibitor of syncytiotrophoblast 
extracellular vesicle shedding

Lecithin-
cholesterol 
acyltransferase

LCAT 0.5 Cholesterol homeostasis

Interferon 
Induced 
Transmembrane 
Protein 3

IFITM3 0.4 Cholesterol homeostasis

Cortactin 
Binding Protein 
1

SHANK 
2 0.4

Limits integrin activation; 
Target of placental epigenetic 
modification

Apolipoprotein 
B APOB 0.4 Lipid transport from placenta 

to fetus

Villin like 
protein VILL 0.1 Closely related to Gelsolin (see 

above)

Diacylglycerol 
Kinase Kappa DGKK 0.01 Generates phosphatidic acid, a 

lipid signaling mediator

T-064
Efficacy of 17α-Hydroxyprogesterone Caproate in Preventing Preterm 
Birth after a Previous PPROM Delivery. A Sharma†, R Graf†, D Kumar, 
R Moore, J J Moore. CWRU - MetroHealth, Cleveland, OH, United States.
Introduction: Despite medical advancements, the rate of preterm birth 
has remained grossly unchanged in the United States. Preterm premature 
rupture of membranes (PPROM) contributes to 40% of preterm births. 
PPROM occurs when fetal membranes (FM) weaken and rupture prior 
to onset of labor. The mechanism of rupture of fetal membranes in-vivo 
is not fully elucidated but in an in-vitro model system utilizing human 
fetal membranes it has been demonstrated that GM-CSF is the critical 
intermediate in inflammation induced weakening. Further, it acts on the 
choriodecidua by induction and activation of monocytes which secrete 
MMPs and proteases which breakdown the extracellular matrix (ECM). 
We have previously shown that while progesterone and most of its analogs 
inhibit both GM-CSF production and downstream weakening action in the 
FM, the clinically used 17α-hydroxyprogesterone caproate (17OHP-C) 
only does the former. 17OHP-C has been shown ineffective in prolonging 
the latency after PPROM. We hypothesized that it would not be effective 
in delaying PPROM precipitated preterm birth.
Methods: A retrospective analysis of all subjects at our institution 
eligible for 17OHP-C therapy from January 2016 to December 2017 
was accomplished. Eligibility was defined by occurrence of a previous 
preterm pregnancy. Three groups were identified: those Compliant with 
all doses of 17OHP-C from therapy onset to delivery; those Not Totally 
Compliant; and those that received No 17OHP-C. The differences in the 
gestational ages at delivery of the current pregnancy and the previous 
qualifying pregnancy were examined for each group. PPROM and preterm 
labor were also separately examined.
Results: In the two year period 222 women were identified as eligible for 
17OHP-C. In this population 34% of the eligible subjects were Compliant 
whereas 50.6% eligible women received No 17OHP-C. Gestational age 
differences at delivery between the qualifying and current pregnancy 
were not significantly different in subjects Compliant to therapy versus 
those never on therapy. In the Compliant group; 59% of subjects reached 
term gestation whereas; in the group receiving No 17OHP-C; 55.3% of 
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subjects attained term gestation. Gestational age at delivery in general 
was greater in all groups for the current pregnancy than the qualifying 
pregnancy. When the qualifying pregnancy was PPROM, gestational 
ages for qualifying vs current pregnancy were as follows: 29.7 vs 35.7 
wks Compliant; 31.4 vs 35.6 wks Not Totally Compliant; and 32.2 vs 
34.1 wks No 17OHP-C.
Conclusion: All patients who qualified for 17OHP-C showed a 
significantly higher gestational age at delivery in the current pregnancy 
than the qualifying pregnancy regardless of whether they received 
17OHP-C or not. In patients qualifying due to PPROM this change in 
gestational age was not significantly different in the Compliant and No 
17OHP-C groups.

T-065
MRI and Histochemical Analyses Detect Regional Differences in the 
Microstructure of the Murine Cervix during Pregnancy and Labor. 
Antara Chatterjee†,1 Wendy Whittle∗,1 Kartik Jhaveri∗,2 Stephen Lye∗,1 
John Sled∗,3 Oksana Shynlova∗.1 1Sinai Health System, Toronto, ON, 
Canada; 2Princess Margaret Hospital, Toronto, ON, Canada; 3SickKids 
Hospital, Toronto, ON, Canada.
Introduction: Current methods of preterm birth (PTB) prediction are 
inadequate thus PTB remains a major challenge in the field of perinatology. 
We hypothesize that magnetic resonance imaging (MRI) combined with 
histochemical and biochemical analysis can reveal regional differences 
in the microstructure of the murine cervix and its changes prior to labor, 
which may improve detection of impending PTB.
Methods: Cervical tissues from non-pregnant and pregnant CD-1 mice 
were collected across gestational days (GD) 15-19.5 and during labor. 
To mimic idiopathic or infection-induced PTB in humans, mice were 
injected with RU486 (150ug/dam) or lipopolysaccharide (LPS, 125ug/
dam) on GD15, and sacrificed during PTL. Two regions of interest (ROI) 
in the murine cervix were selected: the upper part (endocervix), and the 
lower part (ectocervix). A 7-Tesla scanner was used to perform ex-vivo 
MRI. Histologic Masson Trichome and Picrosirus Red staining, as well 
as immunohistology of cellular and extracellular components were used 
to visualize changes in the murine cervical stroma; RT-qPCR was used to 
evaluate gene expression of cellular/extracellular markers.
Results: The color-coded maps generated by DTI and histology revealed 
specific features of the endocervix, i.e. an outer longitudinal muscular 
layer, a middle circular muscular layer, and an inner collagenous 
longitudinal layer; this organization was lost in the endocervix in 
preparation for labor. Moreover, MRI detected an increase in cervical 
volume towards end of gestation. Quantitative histologic analyses of 
the murine cervix showed that the cellular content of the endocervix 
was significantly higher compared to the ectocervix (p<0.05), perhaps 
providing a sphincter-like function; total collagen content was similar 
between the endocervix and ectocervix, but the proportion of Col1/
Col 3 decreased as gestation advanced. In the laboring cervix, collagen 
biosynthesis was downregulated (genes Col1, Col3 and Adamts14 were 
decreased, p<0.05), while matrix biodegradation was activated (genes 
Mmp8 and Timp1 increased, p<0.05). Cervical Has2 was significantly 
(p<0.05) upregulated during TL.
Conclusion: Our data suggest that during pregnancy, the endocervical 
region possesses sphincter-like properties. Furthermore, prior to 
term and preterm delivery, MRI detected a loss of structural integrity 
at the endocervix which was confirmed histologically by increased 
tissue hydration, decreased proportion of tensile collagen fibers, and 
collagenolysis. Based on this animal study we speculate that MRI - which 
can identify structural changes in tissues non-invasively - could be used 
as a screening tool to detect similar cervical changes in pregnant women 
at risk for PTB.

T-066
Noninvasive Electromyometrial Imaging of Uterine Contractions: 
Robustness under Noise. Wenjie Wu†,1 Hui Wang†,1 Michael Talcott,1 
Shengsheng Lai,2 Robert C McKinstry,1 Pamela K Woodard,1 George 
A Macones,1 Alan L Schwartz,1 Alison G Cahill,1 Phillip S Cuculich∗,1 
Yong Wang∗.1 1Washington University, Saint Louis, MO, United States; 
2Guangdong Food and Drug Vocational College, Guangzhou, China.
Introduction: Electromyometrial imaging (EMMI) noninvasively 
monitors electrical activation of the entire uterus in 3D. EMMI combines 
the body-to-uterus geometry derived from MRI and electrical recordings 
from the body surface of up to 256 electrodes to reconstruct electrical 
activation patterns on the uterine surface. We used measured data, a 
well-established bioelectric field computational model, and EMMI to 
test the hypothesis that noise in the electrical signal (which could come 
from equipment in the labor and delivery room) would minimally affect 
EMMI accuracy.
Methods: After MRI on near-term sheep, we surgically exposed the uterus 
and placed an elastic sock containing up to 128 electrodes to directly 
record uterine surface potentials of oxytocin-induced contractions. A 
bioelectric field model was used to compute body surface potentials from 
the measured uterine surface potentials and MR images. We introduced 
extra Gaussian noise to the body surface potential and then used EMMI 
to reconstruct electrical data on the uterine surface. We compared 
electrograms (potential at a point on the uterus over time) and isochrone 
maps (time of activation at each point on the uterus surface) between the 
noise-containing reconstructed data and directly recorded data. Accuracy 
was assessed by calculating correlation coefficients (CCs) and relative 
errors (REs).
Results: We recorded 8 episodes (~300 sec each) and 50 electrical bursts 
from 5 sheep. Across all episodes under varying amounts of noise (at 
signal-to-noise ratio [SNR] = 20, 15, 10 dB), mean electrogram CCs 
were high (≥ 0.84) and mean REs were low (≤ 0.58). Similarly, isochrone 
maps (Fig.) were accurate at all noise levels (CC ≥ 0.97, RE ≤ 0.11). In 
Figure, electrical activity consistently initiated early at one site (asterisk) 
and propagated to nearby regions but was not consistent at another site 
(dashed circle).
*Figure(s) will be available online.
Conclusion: Electrical noise minimally affects EMMI reconstruction 
accuracy.

T-067
Evaluation of an Intrapartum Insulin Regimen for Women with 
Diabetes. Annie Dude,1 Charlotte Niznik,2 Lynn M Yee.2 1University of 
Chicago, Chicago, IL, United States; 2Northwestern University, Chicago, 
IL, United States.
Introduction: Previous research on specific intrapartum insulin regimens 
to achieve maternal and neonatal euglycemia is scant. Our objective was to 
determine whether implementation of an institutional intrapartum protocol 
for the diabetic parturient reduced rates of maternal hyperglycemia and 
neonatal hypoglycemia.
Methods: This is a retrospective cohort study of women with 
pregestational or gestational diabetes mellitus at a single high volume 
tertiary care institution. Before 2011, women with diabetes were 
managed in labor with IV insulin or glucose at the discretion of the 
endocrinologist on call without use of a protocol. In 2011, a standardized 
protocol with an algorithm to titrate insulin and glucose infusions based 
on frequent blood glucose evaluations was implemented. The goal of 
the protocol was to provide real-time diabetes medical management in 
order to promote maternal intrapartum euglycemia in order to reduce 
neonatal hypoglycemia. In this analysis, the outcomes of the protocol 
were compared between two time periods: 1/2005-12/2010 (before) and 
1/2012-12/2017 (after), with 2011 excluded to account for the phasing 
in of the protocol. Peak maternal blood glucose during labor, neonatal 
blood glucose nadir and rates of neonatal hypoglycemia (blood glucose 
< 50 mg/dL) within the first 24 hours of life, neonatal intensive care 
admission, and need for neonatal intravenous dextrose therapy were 
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compared across time periods. T tests and chi square tests were used for 
bivariable analyses, and linear and logistic multivariable regression were 
used to account for confounding factors.
Results: Of 3,628 women with diabetes who delivered over this 10-
year period, 930 (25.6%) delivered before protocol implementation. 
Peak maternal intrapartum blood glucose decreased following protocol 
implementation (mean peak blood glucose 135.8 ± 42.6 mg/dL before 
vs. 125.1 ± 38.8 mg/dL after the protocol, p < 0.001). The frequency of 
neonatal hypoglycemia, however, increased following implementation 
of the protocol (36.6% before vs. 48.9% after the protocol, p < 0.001), 
which persisted after controlling for confounders (Table). Rates of NICU 
admission and treatment with IV dextrose were similar across time 
periods (Table).
Conclusion: Implementation of a formal protocol to manage insulin 
and glucose infusions for diabetic parturients improved maternal blood 
glucose control but was not associated with improved rates of neonatal 
hypoglycemia.
*Figure(s) will be available online.

T-068
Total Gestational Weight Gain and Perinatal Outcomes among 
Nulliparous Women. Annie Dude,1 William Grobman,2 Ronald Wapner,3 
David Haas,4 Brian Mercer,5 Samuel Parry,6 Robert Silver,7 George 
Saade,8 Michelle Kominiarek.2 1University of Chicago, Chicago, IL, 
United States; 2Northwestern University, Chicago, IL, United States; 
3Columbia University, New York, NY, United States; 4Indiana University, 
Indianapolis, IN, United States; 5MetroHealth, Cleveland, OH, United 
States; 6University of Pennsylvania, Philadelphia, PA, United States; 
7University of Utah, Salt Lake City, UT, United States; 8University of 
Texas Medical Branch, Galveston, TX, United States.
Introduction: Obesity and excessive gestational weight gain (GWG) both 
increase the risk for adverse perinatal outcomes. The objective of this 
study was to determine the association between total GWG and perinatal 
outcomes in nulliparas.
Methods: This is a cohort study using data from the NuMom2B study, 
a nationally-representative study of nulliparous women. Women were 
included if they had a live-born singleton delivery at ≥ 24 weeks’ 
gestation, weight and height data from the first trimester, and a final 
weight within 4 weeks of delivery. Total GWG, defined as the delivery 
weight minus measured first trimester weight, was evaluated according 
to the 2009 Institute of Medicine guidelines, and was categorized as 
inadequate, adequate, or excessive based on initial maternal BMI category 
(underweight, normal, overweight, and obese). Maternal outcomes 
examined included cesarean delivery and hypertensive disorders of 
pregnancy. Neonatal outcomes included shoulder dystocia, 5 minute 
Apgar < 5, birthweight > 4000 grams, NICU admission, and small-for-
gestational age birthweight. Chi square tests were used for bivariable 
analyses. Multivariate logistic regression analysis was done to control 
for confounders.
Results: Of the 10,034 women in the original cohort, 8,541 met inclusion 
criteria with 190 underweight, 4,366 normal weight, 2,103 overweight, 
and 1,882 obese women. Of the 8,541 included women, 1,667 (19.5%) had 
inadequate, 2,945 (34.5%) had adequate, and 3,929 (46.0%) had excessive 
GWG. For maternal outcomes, excessive GWG was significantly 
associated in multivariable models with more frequent hypertensive 
disorders of pregnancy and cesarean delivery. Excessive GWG was 
negatively associated with small-for-gestational age birthweight, but 
positively associated with birthweight > 4,000 grams. Conversely, 
inadequate GWG was associated with less frequent hypertensive disorders 
of pregnancy, cesarean delivery and birthweight > 4000 grams, and more 
frequent small-for-gestational age birthweight.
Conclusion: Both excessive and inadequate total GWG are associated 
with adverse perinatal outcomes.
*Figure(s) will be available online.

T-069
Maternal Self-Reported Discrimination and Association with 
Gestational Diabetes. Caitlin MacGregor†,1 A. Freedman,1 L. Keenan-
Devlin,1,2 G. Miller,2 D. Williamson,3 P. Wadhwa,4 J. Culhane,5 H. Simhan,6 
W. Grobman,2 E. Adam,2 A. Borders∗.1 1Northshore Univ Healthsystem, 
Evanston, IL, United States; 2Northwestern Univ, Chicago, IL, United 
States; 3Duke Univ, Durham, NC, United States; 4Univ of California 
Irvine, Irvine, CA, United States; 5Children’s Hospital of Philadelphia, 
Philadelphia, PA, United States; 6Univ of Pittsburgh, Pittburgh, PA, 
United States.
Introduction: Experiencing discrimination, which contributes to maternal 
stress, has been linked to adverse pregnancy outcomes. One mechanism 
by which stress may lead to these adverse outcomes is increased cortisol 
levels, which may contribute to weight gain and impaired glucose 
metabolism. The objective of this study was to evaluate the association 
between self-reported discrimination and gestational diabetes mellitus 
(GDM). In addition, we evaluated obesity as a mediator of this relationship 
given obesity is a risk factor for GDM and studies have reported 
associations between discrimination and obesity.
Methods: A prospective cohort study of 744 pregnant women was 
conducted from 2013-2015 at four US sites. Participants were ≥ 18 yrs 
old with a singleton pregnancy, <21 weeks pregnant and English speaking 
without fetal anomalies, progesterone treatment, or corticosteroid use 
during pregnancy. We excluded those with pre-gestational diabetes. 
Participants completed the Williams Discrimination Scale (WDS) 
between 12w0d-20w6d gestation. For this analysis, WDS scores were 
dichotomized at the 75th percentile. We estimated the association between 
scoring in the top quartile of the WDS and developing GDM using logistic 
regression. We also used mediation methods to determine the proportion 
of the association mediated by pre-pregnancy obesity (BMI ≥ 30 kg/m2). 
Models were adjusted for maternal age, income, parity, and race/ethnicity.
Results: Among the 720 eligible subjects, 59% were white, 17% black, 
and 18% Hispanic. The mean BMI was 27.5 kg/m2 and 56 (7.8%) subjects 
developed GDM. Women with GDM were significantly more likely to 
be older, multiparous, and to have a lower income. Scoring in the top 
quartile of the WDS was associated with increased risk of developing 
GDM (11.3% vs. 6.6%; adjusted OR: 2.14, 95% CI: 1.06, 3.84). Obesity 
mediated 19.8% of the relationship between the WDS and GDM.
Conclusion: Women who report increased discrimination had an increased 
risk of developing GDM. Results from the mediation analysis indicate that 
nearly 20% of the association between discrimination and GDM operates 
via a pathway that includes obesity. Future studies should examine this 
and other mechanistic pathways that may underlie these associations.

T-070
The Impact of Weight Gain on Neonatal Outcomes Following Assisted 
Reproductive Technology Treatment. Elisabeth Rosen†,1 L. Grimm†,1 S. 
Mikhael†,1 R. Amin†,2 A. Beltsos∗,1 R. Jeelani∗.1 1Vios Fertility Institute, 
Chicago, IL, United States; 2Wayne State Medical School, Detroit, MI, 
United States.
Introduction: Pregnant women are not often cognizant of what they eat 
and believe they’re eating for two. While overeating can have adverse 
health outcomes on the mother, it may lead to more negative neonatal 
outcomes. Previous literature states that in women attempting pregnancy, 
increased weight has a strong correlation to subfertility. Evidence suggests 
that increased weight directly impairs oocyte quality, fertilization and 
embryo development. For example, increased weight elevates lipid 
peroxidation and reactive oxygen species (ROS), leading to compromised 
oocyte quality. However, these patients are often able to conceive with 
the help of assisted reproductive technology (ART). Currently, no clear 
guidelines exist for intrapregnancy weight gain in subfertile women. We 
sought to determine the association of weight gain during pregnancy on 
neonatal outcomes in ART patients.
Methods: All full-term singleton deliveries from fertile and infertile 
patients were selected from the CDC Natality Database from 2010-2013. 
Deliveries with preeclampsia, diabetes, low birth weight and history 
of cesarean section were excluded. All other cases were included and 
divided into two groups: no treatment and infertility treatment. These 
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two groups were subdivided into three weight gain categories: <25 
lbs, 25-35 lbs and >35 lbs. A composite score was generated using the 
following complications: 5 min APGAR <7, NICU admission, antibiotic 
or surfactant use, seizures, birth injury and assisted ventilation. Logistic 
regression was used to calculate adjusted odds ratios with the amount 
weight gained used as a reference range using SPSS 21.0 (SPSS Inc., 
Chicago, IL, USA).
Results: 297,878 total cases were identified and equally divided among 
subgroups. All demographic variables (maternal age, race, parity, and 
BMI) were consistent. The neonatal composite score was significantly 
higher in the infertile group that gained >25lbs compared to the fertile 
group who also gained >25lbs, p<0.05. Also, babies born to women who 
gained >25lbs had a higher NICU admission and assisted ventilation use, 
independent of the composite score p<0.05.
Conclusion: According to ACOG, women with normal BMI are advised 
to gain 25-35 lbs when pregnant. Our results suggest the need for a 
distinct parameter for those who have conceived via ART, as the results 
demonstrate increased intrapregnancy weight gain (>25 lbs) in infertile 
patients, can lead to poor neonatal outcomes. We hypothesize that poor 
oocyte quality stems from higher ROS levels as confirmed by previous 
literature and contribute to these poor outcomes. Given these adverse 
effects, we created a model to outline how ROS leads to poor oocyte 
quality, embryo development, and neonatal outcomes. Ultimately, creating 
unique guidelines specific to ART patients helps optimize neonatal 
outcomes—the true end goal.

T-071
Does Gestational Age Change the Rate of Indeterminate Cell-Free 
DNA Results in Obese Women? Raj Shree,1 Suchitra Chandrasekaran,1 
Tina Lockwood,1 Hilary S Gammill,2 Teodora Kolarova,1 Laughney 
Caitlin,1 Kimberly Ma.1 1University of Washington, Seattle, WA, United 
States; 2University of Washington, Fred Hutch Cancer Research Center, 
Seattle, WA, United States.
Introduction: Obesity is associated with increased cell-free DNA 
(cfDNA) indeterminate results, possibly related to dilutional effects. We 
sought to determine whether the rate of indeterminate results decreases 
with increasing gestational age (GA) in obese women.
Methods: We conducted a retrospective, single institution study of a 
previously validated cfDNA test using whole genome analysis. Obesity 
was defined as a body mass index (BMI) ≥30 kg/m2. GA was grouped as 
a categorical variable and divided into the following categories: 10 0/7-13 
6/7 weeks, 14 0/7-19 6/7 weeks, 20 0/7-23 6/7 weeks, and greater than 24 
weeks. The primary outcome was presence or absence of an indeterminate 
cfDNA result, compared using logistic regression in obese and non-obese 
women across GA.
Results: There were 1222 cfDNA results available for study. Overall, 
34.1% of women were obese. As expected, obese women were more 
likely to have an indeterminate result compared to non-obese women 
(OR 2.4, 95% CI 1.8-4.2). There was a trend towards decreased rate of 
indeterminate results with advancing GA among all subjects; however, 
this was not statistically significant. Among obese women, the rate of 
indeterminate results was significantly lower after 24 weeks GA compared 
with samples drawn at 10-13 6/7 weeks GA (Table 1) but was statistically 
similar prior to 24 weeks.
Conclusion: In our cohort, we found a significantly decreased rate of 
indeterminate cfDNA results in obese subjects after 24 weeks gestation. 
This highlights the limitation of this screening test among obese women 
given the purpose of early diagnosis. Studies of novel technologies are 
needed to optimize cfDNA screening strategies in obese women.
*Figure(s) will be available online.

T-072
Effect of Oral Labetalol versus Nifedipine on Blood Pressure Control 
and Length of Stay. Timothy Wen, Alexander Friedman, Yongmei Huang, 
Mary D’Alton, Amy Turitz. Columbia University, New York City, NY, 
United States.
Introduction: Oral (PO) labetalol and nifedipine are commonly used in 
the postpartum period in women with hypertensive disease of pregnancy. 
Evidence is lacking regarding superiority of one in terms of efficacy as 
reflected by the need for additional intravenous (IV) antihypertensives 
or on postpartum length of stay.
Methods: Data on women who delivered by cesarean delivery (CD) 
and received PO labetalol or nifedipine was abstracted from the Premier 
Perspective database. Women were divided into 2 groups: those who 
received PO labetalol versus PO nifedipine. The primary outcome was 
use of IV antihypertensive agents in addition to the PO agent and the 
secondary outcome was mean postoperative length of stay (LOS). Chi-
squared analysis was used to assess the primary outcome of the difference 
in proportion of IV antihypertensive use. ANOVA was utilized with Tukey 
post-hoc tests to evaluate LOS stratified by use of IV antihypertensives 
and race (White, Black, Other).
Results: 53,952 women who underwent CD requiring either PO labetalol 
or nifedipine during their delivery admission were analyzed. 57% 
received PO labetalol and 43% received PO nifedipine with a 2.57 day 
mean LOS. Women on labetalol were less likely to require additional 
IV antihypertensive agents during their admission compared to women 
on nifedipine (49% vs 64%, OR 0.53, p<0.01). LOS did not differ 
significantly between the two groups (2.62 with labetalol vs. 2.65 days 
with nifedipine, p=0.62) (Table). LOS was significantly higher in both 
groups when additional IV antihypertensives were required (p<0.01). 
When stratified by use of IV antihypertensives, LOS was significantly 
higher for women on nifedipine compared to women on labetalol (3.32 
vs. 3.03 days, p<0.01). Additionally, there was no significant difference 
between postoperative LOS when stratified by race.
Conclusion: In this cohort of women delivered by CD requiring PO 
antihypertensive therapy, those receiving PO labetalol required less IV 
medication than those on nifedipine; this did not, however, translate 
into shorter hospitalizations. LOS was longer when women receiving 
PO nifedipine compared to labetalol required IV medication but not 
different by race.
*Figure(s) will be available online.

T-073
Prediction of Adverse Pregnancy Outcome Using Placentally-Derived 
Biomarkers Reflecting Inflammation or Reduced Growth. Bryony 
Hickton, Bernadette Baker, Helen Bischof, Rebecca L Jones, Alexander 
Heazell. University of Manchester, Manchester, United Kingdom.
Introduction: Due to the association between placental dysfunction 
and adverse pregnancy outcome there is ongoing interest in biochemical 
markers of placental dysfunction as predictors of adverse outcomes. This 
study aimed to measure the concentrations of five biomarkers relating to 
reduced placental growth or sterile inflammation: Insulin-like Growth 
Factor 1 (IGF-1), IGF Binding Protein-1 (IGFBP-1), High mobility group 
box 1 protein (HMGB1), Heat Shock Protein 70 (HSP70) and S100A8 
in maternal serum.
Methods: Detailed clinical and demographic data and maternal serum 
were obtained from women presenting with reduced fetal movements 
(RFM) after 28 weeks’ gestation (n=564) as these pregnancies have 
increased risk of stillbirth and FGR. Adverse pregnancy outcome was 
defined as small for gestational age (birthweight <10th centile), preterm 
delivery and admission to the neonatal intensive care unit. Biomarkers 
were analysed by ELISA. Concentrations were compared between 
pregnancy outcomes and other demographic factors before correcting 
for potential confounding factors by multivariate logistic regression. 
The predictive ability of each marker was assessed by the area under the 
receiver operator characteristic (AUROC).
Results: Only IGFBP1 was affected by gestation at sampling; both IGF-
1 and IGFBP-1 were altered by maternal body mass index. Levels of 
HMGB1, HSP70 and IGFBP-1 were altered in maternal medical disorders. 
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There was a negative correlation between IGF-1 and IGFBP1 (r=0.45, 
p<0.001) and a positive correlation between HSP70 and HMGB1 (r=0.46, 
p<0.001). After adjusting for these confounding factors, IGF-1 and 
HMGB1 were significantly associated with adverse pregnancy outcome; 
adjusted odds ratio (aOR) for IGF-1 <25th centile was 1.95 (95% CI: 1.20-
3.14; p=0.007) and HMGB1 >90th centile aOR 2.23 (95% CI: 1.14-4.37; 
p=0.019) with AUROCs of 0.61 (95% CI: 0.55-0.67; p<0.001) and 0.60 
(95% CI: 0.53-0.66; p=0.009) respectively (see figure).
Conclusion: IGF-1 and HMGB1 are independent predictors of adverse 
pregnancy outcomes following RFM, although their current predictive 
value is too low for clinical utility. However, these biomarkers give 
further mechanistic insight into processes underlying adverse outcome. A 
better understanding of the relationship between underlying pathological 
processes and adverse outcomes may yield better candidate biomarkers 
of placental dysfunction.
*Figure(s) will be available online.

T-074
Japan’s Effort to Reduce the Maternal Death from Critical Obstetrical 
Hemorrhage: Nationwide Registry. Shinji Katsuragi,1 Maternal Death 
Exploratory Committee in Japan andJapan Association of Obstetricians 
and Gynecologis, Tomoaki Ikeda.2 1Sakakibara Heart Institute, Fuchu, 
Japan; 2Mie University, Tsu, Japan.
Introduction: Recently, the ratio of maternal death by Critical Obstetrical 
Hemorrhage (COH) is decreasing in Japan. We analyzed the causes of 
this trend.
Methods: Among 7,175,351 deliveries from 2010 to 2016 in Japan, 
there were 338 maternal deaths that were discussed at a Committee for 
Evaluation of Maternal Death. We reviewed COH cases and investigated 
reasons that reduced the number of maternal deaths from COH.
Results: Causes of the maternal death were COH (22%), stroke (14%), 
amniotic fluid embolism (12%), cardiovascular diseases (10%), pulmonary 
embolism (8%), infection (9%), accidents (7%), others (9%), and unknown 
(9%). The ratio of COH to total maternal death was 29, 25, 23, 21, 20, 
18, and 16% (Cochran-Armitage test for trend P<0.01) at each year. 
‘Proposal for maternal safety’ was published since 2010, and ‘Japan 
Maternal Emergency Life-Saving (J-MELS)’ was well-established among 
the health care professionals for those years. In addition, the number of 
maternal deaths from uterine rupture, inversion of the uterus, abruptio 
placentae, and placenta accreta were decreased. The committee considered 
that 87% of COH cases could have been preventable, if problems such as 
delayed FFP (65%) and RBC (58%) transfusion, unrecognized abnormal 
conditions (48%), delayed in maternal transfer (40%), and inadequate 
intensive cares (28%) were resolved.
Conclusion: Although the number of maternal deaths from COH is 
decreasing, it is still the leading cause of maternal death in Japan. It 
is critical to respond to the emergency situations such recognizing the 
early warning signs, transfusing blood products as early as possible, 
and providing proper cares at the tertiary center at the right time. These 
‘Proposal for maternal safety’ and ‘J-MELS’ are very unique Japanese 
strategies, which should play a big role to solve the problems and help to 
reduce further maternal deaths.
*Figure(s) will be available online.

T-075
Maternal and Fetal Outcomes in Pregnancy Complicated with 
Hypertrophic Cardiomyopathy. Shinji Katsuragi∗. Sakakibara Heart 
Institute, Fuchu, Japan.
Introduction: Although most women with Hypertrophic Cardiomyopathy 
(HCM) tolerate pregnancy well, there is an increased risk of arrhythmia 
or cardiac failure in those with left ventricular outlet (LVOT) obstruction 
during pregnancy, and postpartum.
Methods: The subjects were 15 nulliparous HCM patients wishing 
for baby who visited one institution from 2014 to 2017. Congenital 
heart diseases were excluded. All patients had enough preconceptional 
counseling by obstetrician and cardiologist. We evaluated the treatment, 
change of NYHA class and pressure gradient of LVOT, and pregnancy 
and fetal outcome.

Results: In 10 HOCM (hypertrophic obstructive cardiomyopathy) 
(pressure gradient>30mmHg ) cases, beta blockade worked well in 
2, otherwise we performed 7 myectomy, 1 PTSMA (percutaneous 
transluminal septal myocardial ablation). After SRT(septum reduction 
treatment) and beta blockade treatment, NYHA class II became class I in 
7 cases out of 9, median[interquartile range] pressure gradient of LVOT 
changed from 85[64-102] to 15[10-20] mmHg, p<0.0001. 11 patients 
delivered. In these 11 cases, atrial flatter occurred in the third trimester in 
one case, and non sustained ventricular tachycardia occurred after delivery 
in one case. 11 delivered at 38[37-38] gestational weeks, 7 delivered via 
vagina, and 4 delivered by cesarean section (3 for obstetrical indications, 
1 for atrial flatter).
Conclusion: HCM is a treatable disease, and appropriate therapy makes 
pregnancy and delivery possible. NYHA classIwithout obstruction can 
be thought low risk, deliberation is necessary for significant obstructive 
cases (>30mmHg), and for cases over NYHA class II with obstruction. 
Internal and surgical treatment for SRT dissolves the heart failure, and 
meticulous care is necessary for safe pregnancy and delivery.
*Figure(s) will be available online.

T-076
Uterine Artery Embolization - Does It Prevent Cesarean Hysterectomy 
in Women with Placenta Percreta? Aya Mohr Sasson†,1,2 Rony 
Hochman†,1 Matan Anteby†,1,2 Maya Spira∗,1,2 Israel Hendler∗,1,2 Shali 
Mazaki-Tovi∗,1,2 Eyal Sivan∗.1,2 1Sheba Medical Center, Tel-Hashomer, 
Ramat-Gan, Israel; 2Sackler School of Medicine, Tel Aviv University, 
Tel-Aviv, Israel.
Introduction: Morbidly adherent placenta is a potentially fatal 
complication of pregnancy and it is associated with adverse maternal 
outcomes. Different techniques, including uterine artery embolization 
(UAE), have been introduced in order to preserve future fertility and 
decrease the need for cesarean hysterectomy. The aim of this study is 
to compare obstetrical outcomes of cesarean delivery with and without 
uterine artery embolization for the management of high grade placental 
invasiveness.
Methods: A case control study including all pregnant women admitted 
to a single tertiary care center, since December 2001 to May 2018 with a 
diagnosis of placenta percreta that undergone cesarean delivery with and 
without uterine artery embolization (UAE). Inclusion criteria included 
gestational week>28, singleton pregnancy and placenta percreta diagnosed 
by ultrasound. Groups were compared for maternal characteristics, 
operative management and post-operative complications. Primary 
outcome was defined as hysterectomy rate. Data are presented as median 
and inter-quartile range.
Results: During the study period 272 women were admitted with diagnosis 
of morbidly adherent placenta, of them 74 (27.20%) with placenta percreta. 
27 (36.49%) and 47 (63.51%) of the women underwent cesarean section 
with and without UAE, respectively. Women in the UAE group had lower 
parity rate [2(1-3) vs. 4(2-6); p=0.01], and lower Body Mass Index [25.9 
(23.5-27.2) vs. 29.3 (25.8-32.3); p=0.001] compared to controls with 
no significant difference in the number of previous cesarean sections 
[2(1-3) vs.2(1-4); p=0.2] or the rate of placenta previa [25 (92.61%) vs. 
35(74.46%)]. Comparing operative characteristics revealed no differences 
in operation duration [ 84(70-120) vs. 89(64-139) minutes; p=0.862], 
estimated blood loss [2000(1500-3000) vs. 2500(2000-4000) ml; p=0.357] 
and the need for blood products (Packed cells: 6(3-9) vs 4(4-6); p=0.326, 
Fresh Frozen Plasma: 5(1-6) vs 4 (2-5); p=0.187, Cryoprecipitate 12(7-
16) vs. 10(8-13); p=0.409] between with and without UAE groups, 
respectively. The rate of hysterectomy was more than double in the 
group without UAE [21(44.7%) vs. 5(18.5%);p=0.023]. This finding was 
consistent in logistic regression analysis for hysterectomy, that found 
UAE to be an independent factor associated with lower hysterectomy rate 
(B=-1.15, p=0.05). Fever was the only post-operative complication found 
more prevalent in the UAE group [8(29%.6) vs. 2(4.3%); p=0.002], with 
similar rates of endometritis , urinary retention, vascular complications 
and relaparotomy.
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Conclusion: Cesarean delivery using UAE in women diagnosed with 
placenta percreta significantly reduces the need for hysterectomy with 
no additional post-operative risk except for fever.

T-077
Cesarean Delivery with and without Uterine Artery Embolization for 
the Management of Morbidly Adherent Placenta - A Comparative 
Study. Aya Mohr Sasson†,1,2 Rony Hochman†,1 Matan Anteby†,1,2 Maya 
Spira∗,1,2 Israel Hendler∗,1,2 Eyal Schiff∗,1,2 Shali Mazaki-Tovi∗,1,2 Eyal 
Sivan∗.1,2 1Sheba Medical Center, Tel-Hashomer, Ramat -Gan, Israel; 
2Sackler School of Medicine, Tel Aviv University, Tel-Aviv, Israel.
Introduction: The aim of this study is to compare obstetrical outcomes 
of cesarean delivery with and without uterine artery embolization (UAE) 
for the management of morbidly adherent placenta.
Methods: A case control study including all pregnant women admitted 
to a single tertiary care center, since December 2001 to August 2018 
with a diagnosis of morbidly adherent placenta that went threw cesarean 
delivery with and without UAE. Inclusion criteria included gestational age 
>24 weeks, singleton pregnancy and morbidly adherent placenta. Groups 
were compared for maternal characteristics, operative management and 
post-operative complications. Follow up on future obstetrical outcomes 
was done by telephone questionnaire. Data are presented as median and 
inter-quartile range.
Results: During the study period 272 women met inclusion criteria, of 
them 64 (23.53%) and 208 (76.47%) underwent preservative cesarean 
section with and without UAE, respectively. Women in the UAE group 
were found to be younger [33(30-37) vs. 36(33-40);p=0.001], with lower 
Body Mass Index [25.21(22.06-28.27) vs. 28.35(25.3-32.08);p=0.001], 
and higher incretta/percretta rate [45(70.3%) vs 104(50%);p=0,008] . 
UAE procedure was associated with longer operative time [82.5(68-
110) vs.50.5(39-77) min; p=0.001], and higher blood loss [2000(1500-
3000) vs 1000(600-2000) ml; p=0.001] . The rate of hysterectomy 
was found comparable between the groups [9(14%) vs. 35(16.82%); 
p=0.88]. Post-operative complications including: fever [18(28.12%) 
vs 11(5.28%);p=0.001], endometritis [2(3.1%) vs. 0(0%);p=0.005] and 
vascular complications [9(14.06%) vs. 12(5.8%);p=0.01] were more 
frequent in the UAE group. Follow up was achieved in 29 (59.18%) and 
72 (51.79%) of the women with and without UAE, respectively (p=0.363). 
No differences were found in abortions [193.4%) vs 4(5.5%);p=0.854], 
pregnancy [5(17.24%) vs 17(23.61%);p=0.106] and delivery rates [5 
917.24%) vs 11(15.27%); p=0.742] between the groups. The most 
common reported reason in both groups for avoiding future pregnancy 
was due to physician recommendations (p=0.458). Of those who were 
pregnant, comparable recurrence of morbidly adherent placenta was 
reported (1/5 vs 3/11 with and without UAE groups respectively; p=0.413). 
Multivariate logistic regression analysis for future pregnancy, found no 
difference between the groups (B=-0.851, p=0.674).
Conclusion: Cesarean delivery using UAE in morbidly adherent placenta 
is associated with higher operative and post-operative complications. 
Nevertheless, this procedure was performed in younger women with more 
complicated adherence of the placenta, in an attempt to preserve future 
fertility that was found comparable on follow up.

T-078
Optimal Timing for Magnesium Sulfate Administration to Prevent 
Preterm Delivery and a Poor Neurological Outcome. Masanao Ohashi,1 
Sameshima Hiroshi∗,2 Kamitomo Masato,3 Yasuhi Ichiro,4 Funakoshi 
Toru,5 Suga Sachie.4 1Miyazaki Medical Assciation Hospital, Miyazaki, 
Japan; 2University of Miyazaki, Miyazaki, Japan; 3Kagoshima City 
Hospital, Kagoshima, Japan; 4National Hospital Nagasaki Medical 
Center, Nagasaki, Japan; 5Hyogo Children’s Hospital, Kobe, Japan.
Introduction: Magnesium sulfate (Mg) is indicated for the prolongation 
of pregnancy and the neuroprotection of the fetus, however, the optimal 
timing to administer Mg to obtain these effects remains to be elucidated. 
The goal of this study was to explore the optimal timing to administer 
Mg, which is the therapeutic time window for preterm delivery and 
neuroprotection.

Methods: This retrospective cohort study is a secondary analysis of a 
multicenter trial evaluating the association between tocolytic agents and 
the outcome of preterm infants. We included women who were exposed 
to Mg for tocolysis purposes and excluded antepartum stillbirths and 
major congenital anomalies. The diagnosis of cerebral palsy (CP) or 
mental retardation (MR) was confirmed by pediatric neurologists at each 
institution. The characteristics of magnesium use, including the time 
window and total period of Mg infusion were compared in cases who 
developed CP or MR, and in controls who did not.
Results: Of the 218 women who received Mg, CP occurred in 2 children 
(0.9%), and MR in 4 children (1.8%). The birth weight, gestational age 
at delivery, delivery route sex, fetal growth restriction, antenatal steroids, 
low pH (less than 7.1), pathological chorioamnionitis did not show any 
significant difference between the groups. In the case group, the timing 
to administer Mg was less than 29/0 weeks of gestation or more than 
31/0 weeks. 107 received Mg between 29/0 weeks of gestation and 
30/6 weeks and showed no CP/MR. In contrast, 102 did not receive Mg 
during that period and 5 cases with CP or MR were observed (Figure). 
Mg infusion between 29/0 and 30/6 weeks of gestation was associated 
with a significant reduction in CP/MR for preterm deliveries (p= 0.03, 
OR 0.95, 95% CI 0.91 - 0.99).
Conclusion: Magnesium sulfate infusion between 29/0-30/6 weeks 
of gestation was found to be associated with reduced odds of a poor 
neurological outcome, suggesting that the timing of Mg administration 
is important for neuroprotection. Further studies are needed to clarify the 
optimal timing for Mg administration to prevent both preterm delivery 
and a poor neurological outcome.
*Figure(s) will be available online.

T-079
Unexplained Stillbirth: Can Risk Factors Be Identified? Jessica M 
Page†,1,2 Michelle P Debbink,1,2 Karen J Gibbins,3 Michael W Varner,1 
Robert M Silver∗.1 1University of Utah Health, Salt Lake CIty, UT, United 
States; 2Intermountain Healthcare, Murray, UT, United States; 3Oregon 
Health and Science University, Portland, OR, United States.
Introduction: Stillbirth (SB) that remains unexplained despite 
investigation is a challenging target for prevention. Thus, we sought to 
identify characteristics and risk factors for unexplained SB.
Methods: Secondary analysis of a large, multi-center case-control study of 
SB and representative live births (LB). After excluding fetal anomalies and 
multiple gestations, we included 411 SB cases with complete evaluation 
including fetal autopsy, placental pathology and standardized history and 
laboratory evaluation, as well as 1953 LB. Each SB was assessed using the 
Initial Causes of Fetal Death (INCODE) classification system. SBs with 
no probable or possible cause of death (unexplained) were compared to 
SBs with a possible or probable cause of death identified (explained), as 
well as to LB using univariable and multivariable regression. Weighting 
was used to account for over sampling of preterm births and non-Hispanic 
blacks in the LB population.
Results: Of the 411 SB included, 109 (26.5%) had no probable or possible 
cause of death and comprised the unexplained group. Unexplained SB 
were evenly distributed across gestational age groups from 20 through 
42 weeks with 16-22% of the population in each group, while explained 
SBs were skewed toward the 20-23 week gestational age group (35%; p 
= 0.02). In multivariable analysis, compared to patients with LB, those 
with an unexplained SB were more likely to be younger and have a low 
BMI (<18.5). There were no differences in traditional risk factors for SB 
between unexplained SB and LB (Table 1). In multivariable analysis, 
women with unexplained SB were younger and less likely to be non-
Hispanic black compared to those with explained SB (Table 2).
Conclusion: Women with unexplained SB had similar characteristics 
to those with LB and had few of the common risk factors for stillbirth 
overall. Prevention strategies should target the general population since 
traditional risk factors do not identify most cases of unexplained SB.
*Figure(s) will be available online.
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T-080
Risk Facts for Major Postpartum Hemorrhage Associated with 
Manual Removal of the Placenta. Nicola C Perlman†, Ayotunde B 
Fadayomi, Brian T Bateman∗, Daniela A. Carusi∗. Brigham and Women’s 
Hospital, Boston, MA, United States.
Introduction: To determine clinical risk factors associated with major 
postpartum hemorrhage (PPH) following manual removal of the placenta 
(MROP).
Methods: Retrospective nested case control study of patients who 
delivered vaginally with MROP between 2007 and 2015 at a single 
tertiary hospital. Cases included patients with major PPH after MROP 
(EBL>1500cc, hct drop >10%, or blood product transfusion). Controls 
with MROP and no PPH and were matched 1:1 by year of delivery. We 
selected known risk factors for PPH in other clinical settings, including 
those related to atony and abnormal placentation. We used a stepwise 
conditional logistic regression model to identify independent risk factors 
for PPH after MROP, including all factors with a p value of 0.2 or less 
in univariate analyses.
Results: We identified 172 patients with major PPH after MROP and 
matched to 172 controls. PPH patients were younger (median 33.4 vs. 
35.2 years, p <0.01) with a lower BMI (median 28 vs. 30 kg/m2, p = 0.02), 
lower parity (median 0 vs. 1, p < 0.01), a lower rate of epidural analgesia 
(85% vs. 93%, p = 0.02) and a longer third stage of labor (median 38 vs. 
23 min, p < 0.01). Significant PPH risk factors included chorioamnionitis 
(17% cases vs. 8% controls, p=0.01), multiple gestations (10% vs. 3%, 
p=0.01), a second stage of labor exceeding two hours (28% vs. 17%, 
p<0.01), prior uterine surgery (24% vs. 6%, p < 0.01), history of retained 
placenta (13% vs. 6%, p=0.03) and resolved low-lying placenta (15% vs. 
8%, p=0.03). No other factors, including In vitro fertilization, neonatal 
birth weight, or prior cesarean, were significant. In the multivariate 
analysis, length of third stage showed the strongest association with PPH, 
with an odds ratio of 1.62 for every 15 minutes that elapsed until MROP 
(95% CI 1.37-1.90). Prior uterine surgery, multiparity, multiple gestation, 
resolved low-lying placenta, history of retained placenta, maternal age, 
and episiotomy were also independently associated with PPH, while BMI 
in the highest tertile (vs. middle) appeared protective.
Conclusion: With retained placenta after vaginal delivery, time to removal 
appears to be the most important and potentially modifiable risk factor for 
major PPH. Risk factors for abnormal placentation, including resolved 
low-lying placenta, prior uterine surgery, and history of retained placenta 
should also be considered prior to placental extraction.
*Figure(s) will be available online.

T-081
A Japanese National Survey of Uterine Rupture Cases. Jun Takeda∗, 
Shintaro Makino∗, Atsuo Itakura∗, Satoru Takeda∗. Juntendo University 
Faculty of Medicine, Tokyo, Japan.
Introduction: Since uterine rupture lead to a serious outcome for 
both mother and child, prediction and understanding of risk factors are 
important. Previously, we surveyed uterine rupture cases during 5 years 
in 47 facility under Japan Society of Perinatal and Neonatal Medicine. 
In that survey, the incidence of uterine rupture was 0.02%, of which 82% 
had a history of uterine surgery. The survey revealed that the frequency 
of uterine rupture in our country was lower than that of previous report; 
however, 22% of rupture occurred after myomectomy which was higher 
than the past report. Therefore, to clarify the actual state of the uterine 
rupture in our country, questionnaire survey was conducted.
Methods: Among the pregnant women who underwent perinatal care 
at the second or tertiary institutions during the five years from 2011 to 
2015, questionnaire survey was conducted. In the primary survey, the 
presence of uterine rupture was examined. In the secondary survey, the 
patient background including the history of uterine operation and the 
prognosis of the mothers and the children were examined in the individual 
questionnaire form.
Results: In the primary survey, there were responses from 359 facilities, 
and the response rate was 53.7%. The secondary survey was conducted 
on 84 institutions. In this survey we found 152 cases (0.015%) of uterine 
rupture. Among them, 112 cases were scarred uterus while 40 cases in 

unscarred uterus. Among rupture in unscarred uterus, 48.7% was after 
caesarean section, 4.6% and 11.2% were after abdominal and laparoscopic 
adenomyomectomy, and 2.0 % and 2.6% were after abdominal and 
laparoscopic myomectomy. Onset of rupture was significantly earlier in 
unscarred uterus than in scarred uterus (in order of adenomyomectomy, 
myomectomy, and cesarean section). Hysterectomy was performed 
predominantly in pregnancy after abdominal adenomyosis and cesarean 
section followed by laparoscopic adenomyomectomy and laparoscopic 
myomectomy. Lower Apagar score than 6 and pH 7.1 or less umbilical 
arterial blood were the most common in unscarred uterus followed 
by laparoscopic myomectomy and caesarean section. Tragically, 
cerebral palsy was found in 50% of pregnancy after laparoscopic 
adenomyomectomy, and the remaining 50% led to neonatal death. 
Neonatal death occurred in the order of abdominal myomectomy, 
laparoscopic myomectomy, unscarred uterus, and was the smallest in 
the caesarean section.
Conclusion: We found that there are many cases of hysterectomy, cerebral 
palsy, and neonatal death in uterine rupture during labor. In the scarred 
uterus, the neonatal prognosis after adenomyomectomy or myomectomy 
were clearly poor as compared with the case of pregnancy after cesarean 
section. Especially after laparoscopic adenomyomectomy, all cases led to 
either cerebral palsy or neonatal death. Our results suggest that it would 
be desirable to have sufficient explanation and patient selection when 
performing these procedures before pregnancy.

T-082
Trends in Antibiotic Use with Manual Placenta Extraction in Vaginal 
Deliveries. Conrad Stern-Ascher, Cassandra R Duffy, Yongmei Huang, 
Dena Goffman, Mary D’Alton, Jason Wright, Alexander Friedman. 
Columbia University, New York City, NY, United States.
Introduction: There are currently no evidence-based recommendations 
for the use of antibiotics after manual delivery of placenta in vaginal 
deliveries. We sought i) to report on existing antibiotic practice patterns 
for manual placenta extraction, ii) to report trends in such use over time, 
and iii) to analyze patient and hospital characteristics associated with 
receipt of antibiotics.
Methods: An administrative inpatient database that includes medications 
was analyzed to evaluate receipt of antibiotics in women with manual 
extraction of placenta. Women were eligible for inclusion if they had 
a delivery hospitalization between January 2006 to March 2015 and 
a manual extraction of the placenta. Women were excluded if they 
had a cesarean delivery, chorioamnionitis, endometritis, or Group B 
strep colonization. Our primary outcome was receipt of any antibiotic 
associated with manual placenta extraction. Unadjusted and adjusted log 
linear models were created analyzing the role of patient demographics 
and hospital-level characteristics in receipt of antibiotics in women with 
manual placenta extraction.
Results: Among 30,316 women with manual placenta extraction included 
in this analysis, 62.1% received antibiotics. The most common antibiotic 
associated with manual placenta extraction was cefazolin (29%), followed 
by erythromycin (14.7%), and ampicillin (14.5%). Over the study period, 
use of antibiotics for manual placenta extraction decreased significantly 
(Figure 1). In adjusted analysis, age greater than 24, non-married status, 
non-white race, increasing comorbidity, urban hospitals, larger hospitals, 
and region outside the Northeast were all significantly associated with 
receipt of antibiotics (Table 1).
Conclusion: While receipt of antibiotics in the setting of manual placenta 
extraction was common, antibiotic administration decreased over the 
study period and varied significantly based on patient and hospital 
characteristics. Further research is needed on antibiotic prophylaxis in 
the setting of manual placenta extraction to inform recommendations and 
standardize practice patterns.
*Figure(s) will be available online.



146A	 Reproductive	Sciences	Vol.	26,	Supplement	1,	March		2019	 Scientific	Abstracts

T-083
Maternal Diet Influences Neonatal Spleen Development in Mice. 
Elizabeth A Bonney, Taylor E Dawson, Kirtika Prakash, Malia N Green, 
Mercedes Rincon. University of Vermont, Burlington, VT, United States.
Introduction: Maternal obesity leads to poor outcomes for mother and 
fetus with significant implications for long-term health. The maternal-
neonatal immunity link is important, particularly with regard to childhood 
asthma, allergy, and infections. We have used mice to model intrauterine 
and perinatal immune system development and observed that the maternal 
environment is also a modifier of genetic predisposition to autoimmunity. 
In this study, we have explored the role of the maternal environment 
generated by high fat diet (HFD)-induced obesity on the neonatal spleen. 
We specifically determined the effect of maternal HFD on spleen leukocyte 
homeostasis.
Methods: Eight week old C57BL/6J females began a HFD (60% calories 
from fat) or continued a normal chow control diet (CD, 14% calories from 
fat). After 4 weeks, they mated to same-diet males. Pregnant mice littered 
and breastfed for 3.5 weeks. The study included 4 groups of pups, based 
on maternal diet → diet of weaning: CD→CD, CD→HFD, HFD→CD, 
and HFD→HFD. At 1-3 weeks post weaning pups were weighed and 
euthanized, and their spleens were examined for cell count and by flow 
cytometry. Analysis included the percentage of CD45+ (leukocytes), T 
cell receptor beta+ (TCR) or MHC class II+ cells. Data was analyzed by 
t test (or ANOVA) or nonparametric equivalent if appropriate.
Results: HFD→HFD pups were 15% heavier than other pups (p<0.0001). 
One week after weaning, the number of cells in the spleen was similar in 
all groups (p=0.13). However, pups whose mothers were on a HFD had 
higher percentages of CD45+ leukocytes compared to CD (HFD→CD 
or HFD→HFD grouped, median 31.9%, range 26.8-36.8, n=6, vs. 22%, 
range 14.6-24.2 CD→CD or CD→HFD, n=7, p<0.001). This difference 
continued 2 weeks post weaning when the percent rose to 64.2% in pups 
whose mothers were on a HFD (Range, 48.0-80.2, n=15) as compared 
to 45.4% for CD (range 39.1-46.4 n=4, p=0.01). The diet of weaning 
also influenced the presence of spleen CD45+ cells as pups of HFD 
mothers weaned to a HFD continued to have a higher percent CD45+ 
cells (HFD→HFD, median 74.2% range 48-80.2 n= 12) as compared 
those switched to a CD (HFD→CD 48.1% range 48.0-48.7,n=3 p= 0.03). 
Two weeks or more after weaning, spleen T cell numbers in HFD→HFD 
pups (12.7 million, range 4.5-20) was higher than the combined group 
of pups that switched in either direction (HFD→CD or CD→HFD, 5.2 
million range, 2.3-6.6, p=0.023) or CD→CD pups (1.2 million, range 
.5-8.7 p=0.04). The proportion of non-T spleen cells that were positive 
for MHC class II was similar for all groups (p=0.498).
Conclusion: The HFD-obesity maternal environment has persistent 
influence on offspring spleen development. This may contribute to the 
enhanced inflammatory responsiveness associated with increased risk of 
disease. This data is consistent with significant existing but incompletely 
understood evidence of linkage between maternal and neonatal immunity. 
Supported by NIH R21AI115458.

T-084
What is a Good Sample Size in Studies of Nonhuman Primate 
Developmental Programming by Maternal Nutrition? Hillary F 
Huber†, Cun Li, Peter W Nathanielsz∗. University of Wyoming, Laramie, 
WY, United States.
Introduction: The planning of research with any animal species requires 
evaluation of statistical power, which is difficult to perform in pilot studies 
in areas without preliminary data. This is especially true for nonhuman 
primate (NHP) studies in developmental programming, which are 
extremely scarce. Breeding even a few NHP to get preliminary data is 
costly with attendant practical problems. We review here sample size in 
published studies of programming by maternal under- and over-nutrition.
Methods: We performed a literature search before 08/01/2018 using 
GoogleScholar and PubMed with keywords including maternal obesity, 
intrauterine growth restriction, developmental programming, and many 
more. We also searched for works by specific authors known to publish 
NHP programming studies. Sources within the identified papers were 
also investigated. Studies of both fetal and postnatal offspring (F1) were 

included. Due to the high degree of variability in study outcomes and 
methods, descriptive rather than inferential statistics were chosen. Studies 
that pooled or separated sexes were characterized separately.
Results: Of studies from 2006-2018, 31 investigated maternal over-
nutrition and 40 maternal under-nutrition; 26 studied Japanese macaques 
and 45 olive baboons. No marmoset or vervet studies were identified. 
Analysis by sex was performed in 30 studies (Table 1), and pooling of 
sexes in 41 studies (Table 2).

Table 1. Sample sizes of NHP studies with analysis by sex. Mean ± SEM

# of groups Min group N Max group N

Mean 4.8±0.3 4.2±0.4 10.1±2.1

Median 4 3 8

Mode 4 3 8

Table 2. Sample sizes of NHP studies with sexes pooled for analysis. Mean ± 
SEM

# of groups Min group N Max group N

Mean 3.1±0.3 6.6±0.7 11.9±1.3

Median 2 6 9

Mode 2 6 8

Conclusion: A typical study with sex-based analyses studied 4 groups (2 
by treatment and 2 by sex), with group size minimum 3 and maximum 8 
per sex. A typical study with sexes pooled studied 2 groups, with group 
size minimum 6 and maximum 8. Most studies reported significant 
differences between groups. We conclude studies of programming by 
maternal nutrition with group sizes of 3-8 can have sufficient power to 
detect significance between groups (p<0.05) in well-designed studies 
with carefully selected homogeneous groups. Study of sample sizes 
of programming by stress (e.g., synthetic glucocorticoids, estrogen 
deprivation, maternal maltreatment) is also necessary. Funding from NIH 
R24 RR021367, HD21350, and OD011183.

T-085
Maternal Tobacco Smoke Exposure Induces Sex-Divergent Changes 
in Rat Placental Setd8 and Phospholipid Profiles. J Whitham†,1 E 
Barrett†,1 R Kaddu†,1 C Weinheimer,2 H Wang,1 Lisa A. Joss-Moore∗.1 
1University of Utah, Salt Lake City, UT, United States; 2Pediatrix Medical 
Group, Spokane, WA, United States.
Introduction: The developmental programming of disease often involves 
impaired fetal acquisition of polyunsaturated fatty acids (PUFA). Under 
conditions of normal pregnancy, the placenta mediates appropriate PUFA 
acquisition even in conditions of varying maternal nutrient availability. 
Nutrient sensitive, epigenetic regulation of gene expression is one means 
by which cells respond to varying nutrient availability. Nutrient sensitive 
epigenetic mechanisms include methylation of histones (including Setd8 
placed H4K20me), often in cross-talk with membrane phospholipids. In 
pathologic pregnancies, such as those complicated by maternal tobacco 
smoke (MTS) exposure, fetal acquisition of PUFA is impaired. We recently 
demonstrated, in the rat, that MTS exposure decreases acquisition of the 
PUFA’s docosahexaenoic acid (DHA) and arachidonic acid (AA) in male, 
but not female, fetuses. However, the effects of MTS on placental Setd8 
expression, global H4K20me, and placental phospholipid FA profiles in 
our model is unknown. We hypothesize that MTS causes sex-divergent 
changes in Setd8 protein abundance and global H4K20me, in association 
with altered phospholipid profiles in the rat placenta.
Methods: Pregnant rats were exposed to tobacco smoke (MTS) or room 
air (Control) from E11 to term (E21). Term placenta supporting male and 
female pups were treated as separate groups, n=6-9 non-sibling placenta/
group. Western blot was used to measure Setd8 protein abundance and 
global H4K20me, and GC/MS was used to quantify levels of each 
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phospholipid class. One way ANOVA was used to detect differences 
between groups, and two-way ANOVA was used to determine significant 
sex and MTS interactions.
Results: In placenta of male pups, MTS increased Setd8 protein 
abundance (223±43%, p<0.05) and global H4K20me (185±17%, p<0.05) 
compared to control. In placenta of female pups, MTS did not alter Setd8 
protein abundance or H4K20me. A significant MTS*sex interaction 
was observed. MTS did not affect the total amount of any phospholipid 
fraction. However, MTS did result in sex-divergent changes in the 
composition of FA chains within each fraction. The primary difference 
was in the female MTS placenta where phosphatidylethanolamine and 
phosphatidylcholine species containing DHA and AA were reduced 
compared to control. Similar changes were not detected in male placenta.
Conclusion: MTS causes sex-divergent changes in Setd8 protein 
abundance and global H4K20me in association with altered phospholipid 
profiles in the rat placenta. We speculate that a portion of the DHA and 
AA transported to female rat pups originated from placental phospholipid 
stores. Given our previous observation of less DHA and AA transport 
to male pups in MTS, we speculate that MTS impairs placental release 
of DHA and AA for transfer in male pups, potentially via epigenetic 
mechanisms.

T-086
Maternal GDM Induces Widespread Changes in the Infant’s 
Epigenome. Karen A Lillycrop∗,1 Eli Antoun†,1 Negusse Kitaba†,1 
Philip Titcombe†,1 Katie Dalrymple†,2 Paul T Seed,2 Sara L White,2 
Graham C Burdge,1 Keith M Godfrey∗,1 Lucilla Poston∗.2 1University of 
Southampton, Southampton, United Kingdom; 2Kings College London, 
London, United Kingdom.
Introduction: Gestational diabetes mellitus (GDM) is a common 
complication of pregnancy, associated with adverse outcomes in mother 
and baby. Children born to mothers with GDM have heightened risk 
of adult obesity and metabolic disease, possibly mediated by altered 
epigenetic processes. Aim:To identify the epigenetic changes in the 
infant’s genome associated with maternal GDM, and investigate whether 
GDM treatment and/or maternal lifestyle can modify these epigenetic 
marks.
Methods: We investigated a subset of obese pregnant women 
(n=542/1555) from the UK Pregnancies Better Eating and Activity 
Trial (UPBEAT) multi-centre randomised controlled trial, of whom 159 
developed GDM. The women at 15-18+6 weeks gestation were randomly 
assigned to either a diet & physical activity intervention or to standard 
antenatal care. At approximately 28 weeks gestation, participants had a 75g 
oral glucose tolerance test; GDM was diagnosed according to International 
Association of Diabetes and Pregnancy Study Groups diagnostic criteria. 
GDM treatment modality (dietary advice, metformin, metformin with 
insulin, or insulin) was assigned according to the treatment received at the 
end of pregnancy. Genome-wide DNA methylation levels were measured 
in cord blood from infants using the Infinium Human Methylation EPIC 
Bead Chip array; differentially methylated CpG sites (DMCpG) were 
identified using Limma and pathways with STRING.
Results: There were significant (false discovery rate (FDR) corrected 
p<0.05) changes in the infant’s methylome associated with maternal 
GDM (242 DMCpGs), fasting (1 DMCpG), 1 hr (592 DMCpGs) and 2 
hr (17 DMCpGs) plasma glucose concentrations. There was considerable 
overlap between the DMCpGs associated with GDM and 1 hr plasma 
glucose. These DMCpGs were enriched in pathways associated with 
signal transduction, chromatin regulation and insulin receptor binding. 
The epigenetic signature associated with GDM exposure was substantially 
reduced after adjustment for GDM treatment, although 4 DMCpGs 
remained independently associated. The UPBEAT diet/physical activity 
intervention induced changes in the infant’s methylome at 4 CpGs (FDR 
0.25%), but these changes did not overlap with those altered by GDM 
exposure.
Conclusion: This study supports the hypothesis that maternal GDM 
exposure may modulate the health of the offspring through changes in the 
epigenome. Our results may provide valuable biomarkers for the diagnosis 
and treatment of adverse prenatal exposures

T-087
Transgenerational Impacts of Maternal Obesity (MO) from F0 to F3 
in Sheep on Neonatal Endocrinology. Christopher L Pankey†, Dallas Q. 
Sturdevant†, Ashley M Smith†, Stephen P Ford∗, Peter W Nathanielsz∗. 
University of Wyoming, Laramie, WY, United States.
Introduction: Compelling evidence indicates that MO in gestation 
predisposes first generation offspring (F1) to metabolic and endocrine 
dysregulation. Our prior data indicate that neonatal hypercortisolemia 
occurs in MO F1 (PMID:21262878) and MO F2 (PMID:25354845). We 
hypothesized this hypercortisolemia is at least in part responsible for 
eliminating the neonatal leptin surge in sheep between d5 and d11 of life 
and is central to establishing lifetime appetite control (PMID:22279209). 
We have now developed what we believe are the first ovine MO F3 
to evaluate whether programming passes across three generations, 
establishing transgenerational rather than just multigenerational passage. 
We hypothesized that diet induced obesity in F0 during gestation would 
elevate neonatal cortisol and eliminate the neonatal leptin surge in MO F3.
Methods: Control (CON) F0 ewes ate 100% National Research Council 
(NRC) recommendations. MO ewes ate 150% NRC from 60 days prior to 
conception through term, and then returned to CON diet. All F1, F2 and 
F3 ate CON diet after weaning. Mature F1 females were bred to a single 
ram to produce F2. F2 females similarly produced F3. F1, F2, and F3 
were bled at birth (d0) and 6 am on d1 to d11, Plasma was collected and 
frozen at -80° until analyzed for insulin, leptin, and cortisol by RIA, and 
glucose (colorimetric hexokinase assay). Data were analyzed via PROC 
MIXED in SAS using a repeated measures statement.
Results: Neonatal cortisol was elevated on d0 and d1 in MO F1 and MO 
F2, and d0 and d2 in MO F3 vs CON F1, F2, and F3, respectively. The 
neonatal leptin surge was eliminated in MO F1 and MO F2, but CON 
F3 and MO F3 neonatal leptin were similar. Plasma insulin was greater 
on d4, d5, d6 and d9 in MO F1, d1 and d5 in MO F2, and d4 in MO F3 
relative to CON F1, F2, and F3, respectively. Plasma glucose was similar 
between MO and CON in F1 and F3, but greater in MO F2 on d0, d1, 
and d2 than CON F2.
Conclusion: MO has transgenerational effects as MO F1, MO F2, 
and MO F3 were born hypercortisolemic relative to CON F1, F2, 
and F3, respectively. In MO F1 and MO F2, hypercortisolemia 
preceded elimination of the neonatal leptin surge. MO F3 were also 
hypercortisolemic but did not suppress the leptin surge showing that 
hypercortisolemia is not adequate to eliminate the leptin surge in MO F3.

T-088
Maternal Nicotine Exposure Induces a Gender-Dependent Increase 
in Vascular AT1R and eNOS Expression Leading to Development of 
Hypertensive Phenotype in Adult Male Offspring. Bailin Liu†,1 Yong 
Li,1 Chiranjib Dasgupta,1 Xiaohui Huang,1 Lubo Zhang∗,1 Xuesi M Shao,2 
Daliao Xiao∗.1 1Loma Linda University, Loma Linda, CA, United States; 
2UCLA, Los Angeles, CA, United States.
Introduction: Maternal smoking with obligatory nicotine inhalation is 
associated with sudden infant death syndrome, fetal growth retardation 
and developmental defects. The present study tested the hypothesis that 
cigarette smoking-relevant nicotine inhalation during pregnancy causes 
a gender-dependent increase in Angiotensin type I receptor (AT1R) and 
eNOS expression in vasculatures, leading to development of hypertensive 
phenotype in adult male offspring.
Methods: The time-dated pregnant rats were exposed to chronic 
intermittent nicotine via a novel lung alveolar region-targeted aerosol 
method during pregnancy (E4 to E20). Experiments were performed in 
adult (~5 month-old) offspring.
Results: Maternal inhaled nicotine exposure had no effect on baseline 
blood pressure (BP) but induced a dose-dependent enhancement of 
Angiotensin II (Ang II)-induced BP responses in adult male but not 
female offspring. The enhanced Ang II-induced BP was associated with 
an increased Ang II receptor type I (AT1R) expression in mesenteric 
arteries. In contrast to Ang II, norepinephrine (NE)-induced BP responses 
were not different between nicotine exposed and saline aerosol control 
groups. In addition, the eNOS agonist, acetylcholine (Ach)-induced BP 
responses were significantly attenuated in nicotine exposed adult male but 
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not female offspring as compared to control groups. However, the total 
eNOS expression and its phosphorylation levels in mesenteric arteries 
isolated from the nicotine-treated male offspring were significantly higher 
than from control offspring.
Conclusion: These findings provide novel evidence that maternal inhaled 
nicotine exposure could impair fetal cardiovascular development and 
induce a gender-dependent development of hypertensive phenotype in 
adult male offspring. (Supported in part by the NIH grants: R01HL135623, 
R03DA041492, and R01HD088039).

T-089
High Blood Pressure in Offspring after Exposure to Prenatal High 
Fat Diet is Associated with Dysregulation in Renin-Angiotensin 
System. Egle Bytautiene Prewit,1 Talar Kechichian,2 Phyllis Gamble,2 
George Saade.2 1UT Health Science Center San Antonio, San Antonio, 
TX, United States; 2The University of Texas Medical Branch, Galveston, 
TX, United States.
Introduction: We and others had shown that offspring exposed to prenatal 
high fat diet develop high blood pressure (HBP) later in life. Here we 
investigated hypothesis that maternal obesity leads to the dysregulation in 
offspring’s renin-angiotensin system (RAS), which could be responsible 
for the HBP later in life.
Methods: CD-1 female mice were placed on standard (SF) or high fat 
(HF) diet starting 3 months before mating and were fed the same diet 
thought pregnancy and lactation. At weaning the offspring were placed 
on SF diet. Tissues from the offspring were collected in two age groups: 
at 1 and 6 months. Protein expressions for traditional [angiotensinogen 
(ANG), angiotensin receptors 1 and 2 (AT1 and AT2, respectively), 
angiotensin converting enzyme 1 (ACE1)] and contemporary arms of RAS 
[ACE2 and MAS receptor] were determined in visceral adipose tissue 
(VAT), kidney, lungs and liver via Western blot analysis. To control for 
within litter variation 1 male and 1 female per litter were used. Results 
were analyzed using Students t-test or Mann-Whitney test as appropriate 
(significance P<0.05).
Results: ANG protein levels were significantly elevated in VAT at 1 
(both genders P=0.04) and 6 mo HF offspring (both genders P=0.02) 
when compared to SF mice. AT1 were significantly elevated in VAT from 
HF offspring at 1 mo (males P=0.008, females P=0.02), in kidneys from 
females at 6 mo (P=0.03). AT2 was significantly lower in VAT from HF 
females at 1 mo and 6 mo (P=0.01 and P=0.03, respectively), HF males at 
6 mo (P=0.04) and in kidney from 6 mo old HF males (P<0.0001). ACE1 
was significantly lower in kidney from HF males at 1 mo of age (P=0.01). 
ACE2 was significantly lower in kidney from 1 mo HF males (P=0.04) 
and 6 mo HF females (P=0.04). ANG levels in liver and kidney, ACE1 
levels in lungs and MAS receptor protein expression in VAT and kidney 
did not differ statistically between the HF and SF groups.
Conclusion: Proteins responsible for vasoconstriction (ANG and AT1) 
were upregulated and protein responsible for vascular relaxation (AT2 and 
ACE2) were downregulated in VAT and kidney from 1- and 6-months old 
offspring born to mothers fed high fat diet. Thus, high blood pressure in 
HF offspring is associated with dysregulation in RAS and these alterations 
are evident very early in life. Therefore, addressing these dysregulations 
early in life could potentially prevent HBP later in life in progeny exposed 
to prenatal high fat diet and maternal obesity.
*Figure(s) will be available online.

T-090
Maternal Lipoic Acid Intake Prevents Metabolic Changes Associated 
with Ovariectomy in the Wistar Rat Offspring. Maria B. Rabaglino∗, 
Maria J Moreira Espinoza†, Paula Hernandez†, Santiago Elizondo†, Dante 
Beltramo∗. CONICET, Cordoba, Argentina.
Introduction: Lipoic acid (LA) is an antioxidant that reaches fetal 
circulation after maternal oral intake (Koga et al., PLoS One 2012; 
7:e40322). The anti-obesogenic properties of LA are given by a 
modification of genes related with metabolism and energy expenditure 
(Kim et al., Nat Med 2004; 10:727-733). In a pilot study, we found that 
maternal intake of LA improved energy expenditure and decreased fat 
tissue in the Wistar rat offspring. Thus, we hypothesized that maternal 

intake of LA during the period that the appetite regulatory network is 
established in the fetal rat, modifies female offspring metabolism and 
prevents metabolic changes associated with ovariectomy during their 
adulthood.
Methods: Pregnant Wistar rats were fed ad-libitum with standard diet 
(food) + LA (0.4% wt/wt) from day 14 of gestation to day 20 of lactation 
(n=4) or food (n=4). At 8 months of age, female offsprings born from LA 
fed rats (L) or controls (C) were randomly assigned to be ovariectomized 
(OV) or to receive a sham surgery (SH); resulting in 4 groups: LOV, LSH, 
COV and CSH (n=5/group). Food intake and body weight (BW) were 
measured weekly. Animals were euthanized after two months for samples’ 
collection. Expressions of hepatic genes involved in sterol synthesis 
(Srebf1), oxidation of fatty acids (Cpt1a) and anti-oxidant mechanisms 
(Cat and Sod1) were measured through qRT-PCR and levels of blood 
metabolites through spectrophotometry. Results were analyzed by t-test 
and significance was set at p<0.05.
Results: Average daily BW gain, total BW gain, total fat tissue at necropsy 
and plasmatic levels of triglycerides and total lipids were higher in the 
COV group (p<0.05) relative to LOV, CSH and LSH, with no differences 
between these three groups. There were no differences between groups in 
daily food intake per day. Compared to CSH group, mRNA expression of 
Srebf1 was higher in COV group; Cpt1a and Sod1 were higher in TSH 
group and Cat was higher in TOV and TSH groups (p<0.05).
Conclusion: A previous report showed that treatment with LA to adult 
rats decreases fat tissue deposition in ovariectomized rats (Cheng et al., 
Menopause 2011; 18:9,). Results presented here show that maternal LA 
intake also prevent, in the adult offspring, metabolic symptoms associated 
with estrogen deficiency induced by ovariectomy (similar to menopause). 
This beneficial effect is probably achieved through programming of fetal 
metabolism.

T-091
Early Vascular Dysfunction in Mouse Offspring Exposed to a 
Preeclampsia-Like Intrauterine Environment. Elizabeth F Sutton†, 
Mary Gemmel†, Marcia J Gallaher, Robert W Powers∗. Magee-Womens 
Research Institute, Pittsburgh, PA, United States.
Introduction: Offspring exposed to preeclampsia in utero are at increased 
risk for cardiovascular disease in later life, yet the mechanism(s) linking 
these pathologies are poorly understood. Employing the C1q-/-xC57BL/6 
mouse model to mimic a preeclampsia-like intrauterine environment, 
the cardiovascular health of male and female offspring of preeclampsia-
like pregnancies (C1q-/- xC57BL/6) were studied at 2 months of age and 
compared to offspring of normotensive pregnancies (C57BL/6xC57BL/6).
Methods: Body weight, heart weight, heart/body weight ratio, blood 
pressure, and vascular function by wire myography were measured in 
offspring exposed to a preeclampsia-like intrauterine environment (“PE”, 
n= 9) compared to offspring exposed to a normotensive intrauterine 
environment (“NT”, n= 13). Female and male offspring were analyzed 
separately.
Results: At two months of age, both male and female mice exposed to a 
preeclampsia-like intrauterine environment had increased heart weights 
(female NT: 0.113±0.007 grams, female PE: 0.129±0.003 grams, p=0.03; 
male NT: 0.146±0.005 grams, male PE: 0.164±0.004 grams, p=0.04) and 
elevated heart/body weight ratios (female NT: 0.566 ±0.020, female PE: 
0.667±0.017, p=0.003; male NT: 0.551±0.016, male PE: 0.657±0.016, 
p=0.001). Body weights were not different. Female PE offspring showed 
impaired endothelial-independent vascular function (demonstrated by 
impaired relaxation in response to sodium nitroprusside, p=0.009). 
Vascular function of male offspring was not different.
Conclusion: Male and female offspring exposed to a preeclampsia-like 
intrauterine environment show an early adverse cardiovascular phenotype. 
This work was supported by the American Heart Association Go Red 
for Women Strategically Focused Research Network (contracts AHA 
AHA16SFRN27810001 and 16SFRN27860002).
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T-092
E Growth Restriction Enhances Pulmonary and Carotid Artery 
Vascular Remodeling in 1 Year-Old Rat Offspring Fed a High Fat 
Diet. Thomas Miller,1 Blair Dodson,2,3 Baifeng Yu,1 Yueqin Yang,1 
Anastasiya Mankouski,1 Erin Zinkhan∗.1 1University of Utah, Salt Lake 
City, UT, United States; 2United Therapeutics, Research Triangle Park, 
NC, United States; 3University of Colorado, Aurora, CO, United States.
Introduction: Intrauterine growth restriction (IUGR) and fetal exposure 
to a maternal high fat diet (HFD) independently predispose offspring 
to systemic and pulmonary hypertension. We previously showed in a 
juvenile rat model that asymmetric IUGR combined with a HFD induced 
sex-specific early-onset systemic hypertension, vascular remodeling of 
aortic collagen and elastin, and early mortality. We hypothesized that in 
this rat model, IUGR offspring would have sex-specific persistent changes 
in elastin and collagen deposition in the pulmonary and carotid arteries 
at 1-year of age when exposed to a maternal HFD.
Methods: Adult female rats were fed either a regular diet (RD) or a 
HFD prior to mating through lactation. IUGR was induced by uterine 
artery ligation. At weaning, offspring were weaned to either a RD or 
HFD through 1 year. For both control (C) and IUGR (I) rats, this study 
design resulted in 2 diet groups: offspring from dams fed a RD and 
weaned to a RD (CRR and IRR), and offspring from dams fed a HFD 
and weaned to a HFD (CHH and IHH). At 1 year of life, pulmonary 
vascular resistance index (PVRI) was measured by 2D Echo/Doppler as 
the ratio of right ventricular ejection time (RVET) to pulmonary arterial 
acceleration time (PAAT). Cardiac ventricular tissues were dissected 
and weighed. Pulmonary (PA) and carotid artery (CA) elastin and 
collagen immunohistochemistry were assessed. Statistical significance 
was assessed by Kruskal-Wallis with Dunn’s multiple comparisons test.
Results: Among survivors, CHH and IHH female and male offspring had 
increased right ventricle to body weight ratios. Female IHH offspring had 
thinner PA elastin bands and increased PA collagen thickness, and fewer 
CA elastin bands. Male IHH offspring had fewer but thicker PA elastin 
bands and increased PA collagen thickness, and thinner CA elastin bands, 
and decreased PVRI. CHH male offspring had fewer PA and CA elastin 
bands and decreased PVRI, and CHH female offspring did not have 
changes in the measures assessed.
Conclusion: By 1-year of age, our rat model shows increased systemic and 
pulmonary vascular remodeling by both IUGR and diet, but the changes 
in each structural component varies by sex and vessel location. Given the 
relative absence of vascular pathology in HFD alone, we speculate that 
the HFD augments a hypertensive phenotype initiated by IUGR-induced 
changes to the extracellular matrix.

T-093
Dietary Intake of Methyl-Donors and Fetal Growth: A Longitudinal 
Study. Erika Chavira-Suárez∗,1,2 Edgar Iván Rivera-Castañón†,3,2 
Isabel Omaña-Guzmán†,4,2 Carmen Canchola-Sotelo∗,5 Mónica 
Montserrat Ancira-Moreno∗,6 Marie O’Neill∗,7 Felipe Vadillo-Ortega∗.1,2 
1Universidad Nacional Autónoma de México, Mexico City, Mexico; 
2Instituto Nacional de Medicina Genómica, Mexico City, Mexico; 
3Universidad Autónoma de Aguascalientes, Aguascalientes, Mexico; 
4Universidad Autónoma Metropolitana, Mexico City, Mexico; 5Secretaría 
de Salud de la Ciudad de México, Mexico City, Mexico; 6Universidad 
Iberoamericana, Mexico City, Mexico; 7University of Michigan, Michigan, 
MI, United States.
Introduction: The effect of maternal dietary intake of methyl-donors 
during pregnancy on human fetal growth is still unclear. We aim to 
correlate intake of folate (B9), cobalamin (B12), and choline during 
gestation with fetal growth in urban Mexican women.
Methods: B9, B12, and choline intakes in diet were evaluated in pregnant 
women from Mexico City (PRINCESA cohort), using multi-step 24-hour 
dietary recalls obtained monthly during gestation. Trajectories of methyl-
donors intake were calculated, as well as mean intakes during the second 
and third trimester, using pre-gestational body mass index (p-BMI) as 
covariable and correlated with ultrasound measurements of fetal growth 

(fetal weight = FW, fetal heart rate = FHR, and placental thickness = PT). 
The statistical difference (p<0.05) in data was determined by multiple 
regression, Wilcoxon test, 2-way ANOVA, and Spearman correlation. 
Results: Four hundred eighty-nine pregnant women were included in the 
longitudinal study. A subset of 244 women having several dietary recalls 
during pregnancy was analyzed to compare intake by trimester. Both 
approaches evidenced that B9, B12, and choline intakes decline gradually 
during late pregnancy. Interestingly, methyl-donors intake is correlated 
with p-BMI; obese women consume the least quantities in comparison 
to overweight, and this later group lower than normal-weight women. 
Negative correlations were found between B9, B12 and choline intakes 
with FW, as well as, B9 and B12 intakes with PT. Methyl-donors intake 
and FHR showed no correlation between them. 
Conclusion: Recommended dietary allowances (RDA) of B9 and B12 are 
covered in this group of women because, in addition to the dietary sources, 
they received supplements. On the other hand, choline intakes were under 
RDA during all pregnancy. We observed a less maternal intake of methyl-
donors as the pregnancy progressed, affecting especially to women with 
p-BMI in the range of obesity. A decrease in the intake of methyl-donors 
during the phase of exponential growth of fetus may impact adversely 
some developmental programs linked to epigenetic modulation. Follow-up 
of these children is underway.

T-094
Impact of Gestational Weight Gain on Fetal Growth: A Cohort Study. 
Karla Muciño-Sandoval†,1,2 Isabel Omaña-Guzmán†,1,2 Marie O’Neill∗,3 
Luis Ortiz-Hernández∗,2 Felipe Vadillo-Ortega∗,1,4 Erika Chavira-
Suárez∗.1,4 1Instituto Nacional de Medicina Genómica, Mexico City, 
Mexico; 2Universidad Autónoma Metropolitana, Mexico City, Mexico; 
3University of Michigan School of Public Health, Ann Arbor, MI, United 
States; 4Universidad Nacional Autónoma de México, Mexico City, Mexico.
Introduction: Excessive and deficient gestational weight gain (GWG) is 
associated with increased risk of negative pregnancy outcomes, as well 
as short- and long-term health implications for infants. The aim of our 
study was to evaluate GWG trajectories in an urban prenatal cohort and 
to correlate them with fetal growth indicators.
Methods: We analyzed data from 527 pregnant women included in a 
prenatal cohort in Mexico City (PRINCESA COHORT), with ages ≥ 
20 years, singleton pregnancy, without pregnancy complications and 
delivering at term. Pre-gestational body mass index (pg-BMI classification 
= underweight: UW, normal weight: NW, overweight: OW, and obese: 
OB) and monthly maternal weight were used to obtain GWG trajectories 
(adequate, excessive and deficient), following the recommendations 
of the USA Institute of Medicine (IOM). Fetal growth indicators were 
fetal weight (FW), placental thickness (PT), and fetal heart rate (FHR). 
For statistical analyses, two mixed-effect multilevel models (interaction 
between time and total GWG with or without pg-BMI) were estimated 
to assess the relationship of pg-BMI and GWG trajectories with fetal 
growth indicators. Models were adjusted by confounding variables such 
as height, education level, smoking, and number of prior pregnancies of 
mothers, and fetus sex.
Results: The 30.5% of women had adequate GWG, 51.6% had deficient 
GWG, and 17.9% had an excessive GWG. FW had a positive correlation 
with pg-BMI only in UW pregnant women. A positive correlation was 
found between FHR and pg-BMI: FHR was higher in OB than NW 
pregnant women. PT had positive correlation with GWG: PT was lower 
in women with deficient GWG showed than those with adequate GWG. 
No correlation was found between education levels, smoking, number 
of prior pregnancies, fetus sex and GWG. Height was a strong predictor 
in both models. 
Conclusion: Our results suggest that the IOM guidelines could not be 
suitable to Mexican women because most of them were classified with 
inadequate gains. The GWG is an adequate indicator of fetal growth. 
Changes in cardiovascular system of children from mothers with obesity 
could start in the prenatal life.
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T-095
Differences in First Trimester Embryonic Growth Trajectories after 
Fresh and Frozen-Thawed Embryo Transfer. Linette van Duijn†, 
Jeffrey Hoek, Sam Schoenmakers, Esther B. Baart, Eric A.P. Steegers, 
Joop S.E. Laven, Melek Rousian, Régine P.M. Steegers-Theunissen∗. 
Erasmus University Medical Centre, Rotterdam, Netherlands.
Introduction: The ‘freeze-all strategy’ after IVF/ICSI is increasingly 
applied in fertility clinics, as it reduces the risk of ovarian hyperstimulation 
syndrome while success rates remain similar. However, recent studies 
show that pregnancies after frozen embryo transfer (FET) are associated 
with a higher birthweight and large for gestational age babies. Therefore, 
the aim of this study is to investigate whether embryonic growth in the 
first trimester of pregnancy is different between pregnancies conceived 
in vivo, defined as spontaneously (spontaneous and after intra-uterine 
insemination) and after in vitro fertilization treatment with either fresh 
embryo transfer (fresh ET) or FET.
Methods: A total of 567 singleton pregnancies, of which 336 
spontaneously conceived, 169 after fresh ET and 62 after FET, were 
selected from the prospective Rotterdam Periconception Cohort of 
the department of Obstetrics and Gynaecology at the Erasmus MC in 
Rotterdam, The Netherlands. Women filled out questionnaires regarding 
demographic, obstetric and lifestyle characteristics at enrollment. Serial 
crown-rump-length (CRL) and embryonic volume (EV) at 7, 9 and 11 
weeks of gestation were measured offline using 3D ultrasound data with a 
virtual reality system. Associations between embryonic origin and growth 
measurements were assessed by linear mixed models.
Results: Significantly positive associations were found between 
embryonic growth trajectories of pregnancies after FET compared to 
spontaneous pregnancies (CRL β: 0.195 (95%CI: 0.108-0.282) and EV β: 
0.087 (95%CI: 0.042-0.132))(Figure 1). After adjusting for confounders 
(fetal sex, maternal age, body mass index, geographic origin, parity, 
education, smoking, alcohol and folic acid) these associations remained 
(CRL β: 0.170 (95%CI: 0.067-0.272) and EV β: 0.074 (95%CI: 0.022-
0.127)). These associations were also significantly positive for FET 
compared to fresh ET pregnancies (data not shown). No significant 
differences were found between fresh ET and spontaneous pregnancies.
Conclusion: First trimester growth trajectories of embryos after FET show 
a faster growth compared to embryos after fresh ET or spontaneously 
conceived pregnancies. Further research is needed to unravel the 
underlying mechanisms of these associations and the clinical implications.
*Figure(s) will be available online.

T-096
Maternal Choline May Mitigate the Impact of Marijuana Use during 
Pregnancy on Fetal Brain Development. M. Camille Hoffman, Sharon 
Hunter, Kate Noonan, Robert Freedman∗. University of Colorado School 
of Medicine, Aurora, CO, United States.
Introduction: Marijuana use is increasingly common in pregnancy 
because of legalization and recommendations by the marijuana 
community for use to alleviate pregnancy nausea. Unfortunately, these 
recommendations collide with scientific evidence of deleterious effects on 
fetal development, childhood behavior, and even psychotic symptoms in 
early adulthood. This objective of this study was to assess whether higher 
maternal levels of choline, which improve newborn physiological signs of 
fetal brain development and early child behavior, might have beneficial 
effects on the children of mothers who use marijuana during gestation 
and, thus, mitigate the deleterious effect of the marijuana.
Methods: Women were assessed for marijuana use and other substances 
during pregnancy. Prospective assessments began at 16 weeks gestation. 
Urine toxicology was obtained at 16 weeks. Maternal choline levels 
were obtained at 16 and 28 weeks. At one-month post gestational age, 
mothers brought their newborns for physiological assessment, by auditory 
electroencephalogram (EEG), of their development of cerebral inhibition 
during gestation. At one year, the mothers rated their child’s behavior 
using the Infant Behavior Questionnaire- Revised Short Form (IBQ-R).
Results: Forty percent of mothers used marijuana during early gestation, 
16% continued at 10 weeks gestation and later. This later use adversely 
affected the fetal development of central nervous system inhibition, as 

measured in the newborns’ EEG. The effect was ameliorated in the children 
of women who had higher levels of choline at 16 weeks gestation. At one 
year of age, the children who had gestational exposure to marijuana, but 
whose mothers also had higher levels of choline, had better self-regulation 
than children exposed to marijuana whose mothers had lower choline 
levels. Higher maternal levels of choline during gestation improved 
children’s duration of attention, their satisfaction with low intensity 
play like blocks and books, and their cuddliness. Women who stopped 
marijuana at 4 weeks or sooner in gestation had children who were similar 
to children of women who had never used marijuana.
Conclusion: Choline use during pregnancy, especially after 4 weeks 
gestation, is likely to adversely effect the development of the fetal brain, 
with poor self-regulation manifesting later in childhood. This effect can, 
most easily, be prevented by stopping marijuana use. However, it may 
also be ameliorated by achieving higher maternal choline levels by the 
early second trimester.

T-097
Effect of Maternal Resveratrol Administration on Offspring Sugar 
Preference in a Rat Model of Obese Pregnancy. Nozomi Itani†,1 
Priyanka Sethupathi†,1 Teresa P Pérez†,1 Peter W Nathanielsz,2 Guadalupe 
L Rodríguez‐González†,3 Elena Zambrano,3 Paul D Taylor∗.1 1King’s 
College London, London, United Kingdom; 2University of Wyoming, 
Laramie, WY, United States; 3Instituto Nacional de Ciencias Médicas y 
Nutrición Salvador Zubirán, Mexico City, Mexico.
Introduction: Increasing evidence supports maternal obesity during 
pregnancy as a major risk factor for childhood obesity and related 
cardio-metabolic disease later in life. Altered neuroendocrine response 
to rewarding stimuli may contribute to higher energy intake, culminating 
to obesity (Vucetic et al., Endocrinology. 151:4756-64, 2010. Ong and 
Muhlhausler., FASEB. 25:2167-9, 2011). The aim of the current study 
was to determine the effects of resveratrol supplementation pre-pregnancy 
through to lactation on offspring sucrose preference and food intake.
Methods: Female rats (n=10 per group) were fed standard (S) or 
obesogenic (O) diet ad libitum from weaning through to the end of 
lactation. They were assigned to vehicle control (C) or resveratrol (R) 
treatment (20mg/kg/d) from 90 days of age, through mating at 120 days, 
to the end of lactation. Offspring litter size was standardised to 10 at 
48 hours after birth and subsequently weaned on to normal chow. One 
male and one female offspring from each litter was subjected to sucrose 
preference test at 40 days of age: Four groups (maternal (M)SC, MOC, 
MSR and MOR) of rats were singly housed and received two identical 
bottles each filled with water or sucrose solution (4%). Normal chow 
was available ad libitum. The position of the bottles was switched after 
24h. Change in body weight, food intake, water and sucrose consumption 
were measured after 48h.
Results: Maternal obesity with or without resveratrol significantly 
increased offspring weight at weaning in males (MSC:62±2 vs. MOC:75±2 
and MOR:71±2 g) and females (MSC:60±2 vs. MOC:73±2 and MOR:67±2 
g). At 40 days of age the weight of MOR was significantly lower than 
MOC in both males (245±12 vs. 186±8 g) and females (188±7 vs. 156±7 
g). Importantly, maternal obesity significantly enhanced offspring intake 
of sucrose solution (4%) in males (MSC:169±6 vs. MOC:249±28 ml) and 
females (MSC:159±19 vs. MOC:235±16 ml), which were prevented by 
maternal resveratrol treatment (135±14 and 188±14 ml in MOR males 
and females, respectively). There was significant effect of obesity and of 
resveratrol, with significant interactions in both sexes (Two-way ANOVA, 
P<0.05). No difference was found in water intake.
Conclusion: Maternal supplementation with resveratrol throughout the 
reproductive period prevented the programming of enhanced sucrose 
preference in the offspring, which may have beneficial implications for 
obesity and cardio-metabolic health in adulthood. Further investigations 
are needed for underlying mechanisms through which resveratrol 
ameliorates the stimulated reward response. Supported by the Newton 
Fund 
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T-098
Maternal Protein Restriction (MPR) in Pregnancy and/or 
Lactation Increases Male Rat Offspring (F1) Depressive Behavior, 
Glucocorticoid (GC) Secretion, and Amygdala and Prefrontal 
Cortex (PFC) Oxidative Stress (OS). Luis A Reyes-Castro,1 Jorge 
Uribe-Cleofas†,1 Guadalupe L Rodríguez-González†,1 Claudia C Vega†,1 
Roberto Chavira∗,1 Peter W Nathanielsz∗,2,3 Lucía Martínez-Mota∗,4 
Elena Zambrano∗.1 1Instituto Nacional de Ciencias Médicas y Nutrición 
SZ, Mexico City, Mexico; 2University of Wyoming, Laramie, WY, United 
States; 3Southwest National Primate Research Center, Texas Biomedical 
Research Institute, San Antonio, TX, United States; 4Instituto Nacional de 
Psiquiatría Ramón de la Fuente Muñiz, Mexico City, Mexico.
Introduction: Suboptimal intrauterine environments predispose F1 to 
lifelong health complications. MPR in pregnancy, negatively affects 
F1 anxiety, learning and motivation. Few studies have addressed F1 
depressive behavioral outcomes programmed by MPR. We evaluated 
effects of MPR in pregnancy on male F1 depressive behavior, GC 
production, and OS in the amygdala and PFC.
Methods: We studied male F1 of rats fed control (C) (20% casein) or 
a restricted (R) (10% casein) isocaloric diet in pregnancy (first letter) 
and/or lactation (second letter) of four groups CC, RR, CR or RC. After 
weaning, all F1 ate C diet. Around postnatal day 110, male F1 were tested 
for two days (15 minutes first day and 5 minutes second day) in the Forced 
Swimming Test (FST). 10 min after the FST, serum corticosterone (CORT) 
and ACTH were measured. OS biomarkers: malondialdehyde (MDA) and 
reactive oxygen species (ROS) were determined in the amygdala and PFC.
Results: In the FST, the RR and RC groups exhibited a depressive type 
behavior characterized by increased immobility and decreased climbing 
behavior when compared to CC. Swimming behavior was lower in RR 
F1. CR was similar to CC in the FST. CORT serum levels were higher in 
RR and RC vs CC, with no changes in CR; while ACTH was higher in all 
groups (p<0.05). The amygdala and PFC from RR and RC F1 showed a 
significant increase in MDA. Amygdala ROS levels were a higher in all 
groups; but only higher in the PFC of RR F1 vs CC.
Conclusion: MPR during critical periods of development increases OS 
and produces a depressive behavior F1 phenotype; this negative behavior 
programming will depend on the exposure window (pregnancy, lactation 
or both). The increased ROS production may lead to alterations in brain 
structures associated with cognitive and mood behaviors. We conclude 
that MPR during pregnancy and/or lactation results in depressive type 
behavior in male F1. The increase in OS in the amygdala and PFC and 
glucocorticoid production may play a mechanistic role in the programming 
of behavioral deficits.

T-099
Maternal Docosahexaenoic Acid (DHA) Supplementation Prior and 
During Pregnancy and Lactation Prevents Cognitive Deficits in Male 
Rat Offspring (F1) from Obese Mothers. Luis A Reyes-Castro†,1 Jorge 
Uribe-Cleofas†,1 Guadalupe L Rodríguez-González†,1 Diana C Castro-
Rodríguez†,1 Peter W Nathanielsz∗,2,3 Fracisco Bolaños-Jiménez∗,4 
Elena Zambrano∗.1 1Instituto Nacional de Ciencias Médicas y Nutrición 
SZ, Mexico City, Mexico; 2University of Wyoming, Laramie, WY, United 
States; 3Southwest National Primate Research Center, Texas Biomedical 
Research Institute, San Antonio, TX, United States; 4INRA-Université de 
Nantes, Nantes, France.
Introduction: Human and animal studies indicate that maternal obesity 
(MO) can negatively impact energy metabolism and cognitive function 
in F1. Effective interventions are needed to improve adverse outcomes. 
DHA is a long-chain polyunsaturated fatty acid component of neural 
membrane phospholipids. Few studies address whether maternal DHA 
supplementation can prevent harmful effects of MO on F1 cognitive 
capacities. We hypothesized that maternal DHA supplementation in MO 
pregnant rats prevents cognitive deficits (recognition memory) in adult 
male F1.
Methods: From weaning through pregnancy and lactation female rats ate 
Control (C - 5% fat) or obesogenic diet (MO - 25% fat). At postnatal day 
(PND) 90, one month before mating and during pregnancy and lactation, 
half of the females from each group received by gavage 400 mg/kg/

day of DHA (CDHA and MODHA) and remained on their respective 
diet. After weaning, F1 ate C diet. At PND 130, learning and memory 
capacities in male F1 was evaluated in the novel object recognition task. 
During 3 consecutive days, F1 were placed in a testing arena to evaluate 
spontaneous locomotor activity (area recognition session). On the fourth 
day two identical objects were introduced (object habituation session). 
At 2, 24 and 48 h post-training one item was replaced (short or long-term 
memory retention) to evaluate for 7 minutes the time spent exploring 
either the novel or familiar object. We evaluated the discrimination Index= 
(exploring time for novel object - familiar object)/total time exploring 
for both objects) *100.
Results: In the area recognition and object habituation sessions 
spontaneous locomotor activity and exploration time of both objects 
were similar among groups. At 2 h, no differences were observed in short 
memory retention. However, at 24 and 48 h post-training (long-term 
memory retention), MO F1 spent less time exploring the novel object, 
resulting in a decreased discrimination index compared with C, indicating 
impaired recognition memory. DHA supplementation increased novel 
object exploration time and restored the discrimination index.
Conclusion: MO F1 displayed decreased approach behavior with 
subsequent learning impairment and long-term recognition memory 
retention in the novel object recognition task. Maternal DHA 
administration pre and during pregnancy prevents these learning and 
memory deficits. Further studies are needed to evaluate the neural 
mechanisms involved. ANR-CONACyT 2015-16-273510.

T-100
High Fat (HF) Diet Consumption by Offspring (F1) of Obese Mothers 
(MO) Constitutes a Second Hit on the Male Rat Reproductive 
Function. Guadalupe L Rodríguez-González†,1 Sergio De Los Santos†,2 
Claudia C Vega,1 Dayan Méndez-Sánchez†,1 Roberto Chavira,1 
Jorge Uribe-Cleofas†,1 Fernando Larrea∗,1 Patricia Canto∗,2 Peter W 
Nathanielsz∗,3,4 Elena Zambrano∗.1 1Instituto Nacional de Ciencias 
Médicas y Nutrición SZ, Mexico, Mexico; 2Universidad Nacional 
Autónoma de México, Mexico, Mexico; 3University of Wyoming, Laramie, 
WY, United States; 4Southwest National Primate Research Center, Texas 
Biomedical Research Institute, San Antonio, TX, United States.
Introduction: Maternal obesity during pregnancy and lactation 
predisposes male F1 to impaired fertility and premature aging of 
reproductive function (1). Postnatal lifestyle factors can act as a second 
hit to a programming challenge to the phenotype. We hypothesized that 
HF diet from early childhood to adulthood accentuates MO programmed 
outcomes in male reproductive capacity.
Methods: Control female Wistar rats (C) ate normal chow (5%-fat) while 
MO females ate a HF diet (25%-fat) from weaning through pregnancy 
and lactation. After weaning male F1 ate either chow or HF diet (CHF 
and MOHF). At postnatal day 110 male F1 were euthanized. Body weight 
(BW) and epididymal fat were recorded. Sperm was obtained to measure: 
1) sperm reactive oxygen species (ROS - by fluorescence); 2) sperm 
quality (concentration and motility). Reproductive capacity was evaluated 
by fertility rate (FR). Data expressed as M ± SEM; analysis by One-way 
ANOVA followed by Holm-Sidak and FR data shown as %; analysis by 
Chi-square; p<0.05. n=6 from separate litters.
Results: C and MO BW were similar. HF diet increased BW in CHF vs C 
and MOHF vs MO. C and MO had similar epididymal fat. HF increased 
epidydimal fat accumulation in CFH and MOHF. ROS levels were similar 
between C and MO. HF consumption increased ROS levels in CHF and 
MOHF vs C (p < 0.05). Sperm concentration was similar among groups; 
however, sperm motility decreased in CHF and MOHF. FR expressed as 
the % of fertile F1 showed no differences, but when expressed as the % 
of pregnancies it was lower in MOHF. Fig 1.
*Figure(s) will be available online.
Figure 1. A) Body weight, B) epididymal fat; Sperm: C) ROS, D) motility; 
Fertility rate: E) % fertile males, F) % pregnant females. M ± SEM, n=6, 
p<0.05 for data not sharing at least one letter.
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Conclusion: The second hit of a HF diet accentuates adverse 
developmental programming by MO. Normal male reproductive function 
is determined by both intra-uterine and postnatal environmental factors. 
1) Int J Obes. 2015;39(4):549-56.

T-101
Validation of Fetal MRI Oximetry. Brahmdeep S Saini†,1 Jack RT 
Darby,2 Sharon Portnoy,1 Sunthara R Perumal,3 Jia Y Soo,2 Mitchell 
C Lock,2 John C Kingdom,4 John G Sled,1 Christopher K Macgowan,1 
Mike Seed,1 Janna L Morrison.2 1The Hospital for Sick Children, Toronto, 
ON, Canada; 2University of South Australia, Adelaide, Australia; 3South 
Australian Health and Medical Research Institute, Adelaide, Australia; 
4Mount Sinai Hospital, Toronto, ON, Canada.
Introduction: Fetal oximetry by T2 mapping has been used to study 
circulatory physiology in health and disease. However, to date, this 
approach has not been validated. Our aim was to use a combination of in 
vitro and in vivo MRI T2 oximetry measurements performed in fetal sheep 
and humans to validate our approach and define the oxygen saturations 
(SO2) across the normal fetal circulation.
Methods: At 109-11d gestation (term=150d), 11 pregnant ewes underwent 
surgery to implant catheters in maternal and fetal arteries and veins. The 
blood T2 vs SO2 relationship was characterized in vitro by performing T2 
imaging of blood drawn from catheterized sheep fetuses and ewes (n=73; 
3T Skyra, Siemens) and plotting the result against the true SO2 determined 
by blood gas analysis (RAPIDPOINT 500, Siemens). Accounting for 
differences between species, a separate T2 vs SO2 characterization was 
performed in samples obtained from 3 adult humans (n=32; 1.5T Avanto, 
Siemens; ABL 800 Flex, Radiometer). The in vitro calibration in sheep was 
then compared to in vivo carotid artery/jugular vein T2 measurements in 
3 anesthetised ewes and fetuses (n=54; 134+/-2d) with varying inspired 
oxygen fractions. A F test was used to compare the in vitro and in vivo 
relationships. Eight ewes (126+/-1d) underwent fetal MRI, where T2 in 
the major vessels were converted to SO2 using the determined in vivo 
relationship. In vivo MRI oximetry was also performed in 30 human 
fetuses (36+/-1wks), using the human in vitro T2 vs SO2 calibration to 
calculate SO2 throughout the circulation. Unpaired t test was used to 
compare fetal sheep and human SO2 in the major vessels.
Results: The in vitro and in vivo T2 vs SO2 quadratic relationships in 
sheep are not statistically different (p=0.06; Fig 1A). Normal fetal SO2 

throughout the circulation were calculated from the respective sheep and 
human T2 vs SO2 blood relationships and the difference in SO2 between 
the two species was not statistically different (p=0.32, Fig 1B). 
*Figure(s) will be available online.
Conclusion: We have validated fetal MRI oximetry using T2 mapping 
in a fetal sheep model and quantified SO2 in the normal sheep and human 
fetal circulations. Late gestation fetal MRI oximetry using T2 mapping 
could be a reliable tool for studying abnormal fetal circulatory physiology.

T-102
In-Utero LPS Exposure Affects Hepatic Glucose Metabolism Leading 
to Systemic Metabolic Disturbances in Late Gestation Fetal Sheep. 
Miguel A Zarate†. University of Colorado School of Medicine, Aurora, 
CO, United States.
Introduction: Metabolic disturbances associated with sepsis predict a 
poor outcome in the perinatal period. The liver is the primary location 
for glucose metabolism, and uniquely contributes to the innate immune 
response following exposure to inflammatory stimuli. However, whether 
activation of the fetal innate immune system directly affects hepatic 
glucose metabolism is unknown. We hypothesized that a programmed 
hepatic innate immune response to an inflammatory stimulus shifts glucose 
metabolism towards lactate production leading to systemic disturbances 
in the fetus.
Methods: Seven late gestation fetal sheep (~120 days gestation; term = 
147 days) were chronically catheterized in the hepatic vein and abdominal 
aorta. We also catheterized the maternal femoral artery and vein. A bolus 
dose of intraamniotic lipopolysaccharide (IA LPS) was administered (20 
mg), and fetal blood samples were taken at baseline, 1 and 5 hrs post-LPS 
exposure for metabolite, blood gas, and TNF-α (ELISA) measurements. 

After experiment, we collected and extracted the mRNA from fetal livers 
to perform RT-qPCR for IL1A, TNFA, and target genes related to glucose 
metabolism, and compared them to another set of control animals (n=4). 
Data was analyzed as 1-way ANOVA with time as a factor for blood 
chemistry values and ELISA, and group (LPS vs CON) as a factor for 
our RT-qPCR data. Significance was declared at P<0.05.
Results: IA LPS produced a significant decrease in fetal pH and 
bicarbonate, and higher pCO2 and lactate concentrations in both vessels at 
5 hrs post exposure compared to baseline. TNF-α cytokine values tended 
to be higher (P=0.08) in the hepatic vein at 1 hr compared to baseline, 
and returned to basal values 5 hrs post stimulus. At the transcript level, 
IA LPS-exposed fetuses showed a significant downregulation of GLUT4 
and LDHB, and an upregulation of IL1A, TNFA, PDK4 and PECPK genes 
in the liver compared to control.
Conclusion: An acute IA LPS challenge in the fetal sheep produced 
an initial increase in TNF-α values in the hepatic vein and significant 
systemic metabolic disturbances later (5 hrs). Likewise, IA LPS induced 
higher TNFA and IL1A gene expression values and produced significant 
effects on glucose metabolism leading to the accumulation of lactate 
systemically in the fetus 5 hrs after exposure. Our data suggest that an 
in-utero inflammatory challenge might induce hepatic glucose metabolic 
disturbances in the fetus and this event might be preceded by an activation 
of the hepatic innate immune response. This may represent a paradigm 
shift in how we approach the prevention of fetal multi-organ damage by 
linking a sustained pro-inflammatory innate immune response to metabolic 
disturbances and subsequent abnormal development.

T-103
Exosome from Flk-1+ Endothelial Progenitors Ameliorates Maternal 
Diabetes-Induced Neural Tube Defects. Songying Cao†, Yang Peixin∗. 
University of Maryland, Baltimore, MD, United States.
Introduction: Maternal diabetes is a significant risk factor for neural 
tube defects (NTDs) and cardiovascular defects. Diabetes disrupts 
the process of vasculogenesis, which is initiated by the occurrence of 
vascular endothelial growth factor receptor 2 ( or Flk-1) positive vascular 
endothelial progenitors at embryonic day 7 (E7) in the yolk sac mesoderm, 
a critical number of Flk-1+ progenitors and blood islands are crucial for 
normal vasculogenesis. Later on at E8.0, maternal diabetes interrupts 
neurulation in the neuroectoderm, leading to NTDs. Previous studies have 
suggested a link between maternal diabetes-induced vasculopathy and 
NTDs in the developing embryo. We hypothesize that early vasculopathy 
accounts for late failed neural tube closure in diabetic pregnancy.
Methods: We created a transgenic mouse line in which survivin (the cell 
cycle-regulated apoptosis inhibitor) was specifically expressed in the 
Flk-1+ progenitors. We isolated Flk-1+ progenitors from E7.5 embryos 
and harvested exosomes produced by these cells. In utero delivery 
of the survivin-containing exosomes by ultrasound guided in utero 
microinjection into the amniotic cavity of embryos of diabetic mice at E8. 
NTD rates and cell apoptosis will be determined. To interrogate whether 
exosome is essential for neurulation, we injected the exosome inhibitor, 
GW4869, and test exosome number, NTD rates and neuroepithelial cell 
apoptosis.
Results: Maternal diabetes lead to the loss of Flk-1+ progenitors, impaired 
blood island formation and reduced blood vessel densities. Restoring 
survivin expression in Flk1+ progenitors restored blood island formation. 
Survivin in Flk1+ progenitors exerts a dual function role in embryonic 
development: a cell autonomous effect in vasculogenesis and a paracrine 
effect on neurulation, possible through exosomal communication between 
Flk-1+ progenitors in the mesoderm and neuroepithelial cells in the 
neuroepithelium. Intra-amniotic delivery of these survivin-enriched 
exosomes to embryos significantly reduced maternal diabetes-induced 
NTDs. Survivin-enriched exosomes blocked maternal diabetes-induced 
neuroepithelial cell apoptosis. Injections of the exosome inhibitor, 
GW4869, to nondiabetic dams inhibited exosome production and 
mimicked the teratogenic effect of maternal diabetes on NTD formation. 
Exosome inhibition by GW4869 triggered neuroepithelial cell apoptosis.
Conclusion: The cross-talk between the extra-embryonic structures 
and the developing neuroepithelium through survivin-containing 
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exosomes play a critical role for the proper neural tube closure. Altered 
communication between the yolk sac mesoderm and the neuroepithelium 
via exosome results in failed neurulation under diabetic conditions. The 
study uncovers the importance of exosome in diabetic embryopathy and 
the interrelationship between vasculogenesis and neurulation during early 
embryonic development.

T-104
Extract Acoustic Output Information from Routine Diagnostic 
Ultrasound (dUS) Imaging during Pregnancy. Fagen Xie,1 Zimin 
Zhuang,1 Michael J Fassett,2 Darios Getahun∗.1,3 1Kaiser Permanente 
Southern California, Pasadena, CA, United States; 2West Los Angeles 
Kaiser Permanente Southern California Medical Group, Los Angeles, 
CA, United States; 3Rutgers-Robert Wood Johnson Medical School, New 
Brunswick, NJ, United States.
Introduction: Use of dUS has increased recently. Although considered 
safe for pregnancy, increased exposure may have effects on adverse 
pregnancy outcomes. Accurate extraction of acoustic output levels 
will potentially facilitate epidemiological studies. We aim to develop a 
computerized process extracting acoustic output measures from routine 
dUS images, assess quality and quantify levels for future studies.
Methods: dUS images of 484 pregnant women were retrieved from 
Kaiser Permanente Southern California electronic medical records. Images 
were first processed by the optical character recognition (OCR) engine to 
extract embedded texts. A set of matching patterns were then constructed 
to extract acoustic measures (thermal index [TI], mechanical index [MI] 
and depth) from the texts. A total of 200 randomly selected dUS images 
were processed by the computerized algorithm and were validated against 
the expert reviewed results to estimate the positive predictive values (PPV) 
and sensitivity. We then applied this computerized algorithm to process 
trimester-specific images.
Results: Of the 200 randomly selected images, the experts extracted TI 
(n=194), MI (n=194), and depth (n=184) values. The calculated sensitivity 
and PPV for TI, MI, and depth were 99.0% and 100.0%, 93.3% and 99.5%, 
97.8% and 100.0%, respectively. The overall mean and ranges of TI, MI 
and depth were 1.05 (0.10-1.90), 1.08 (0.50-1.30) and 15.98 (10.00-28.00), 
respectively. The trimester-specific mean and ranges for TI, MI and depth 
are presented below (Table). About 84% of the cases were exposed to 
≥1.00 MI during the first- and second-trimesters. Conversely, a higher 
level (≥1.00) of TI was used during the second- and third-trimesters. A 
higher depth was used during the third-trimester while a lower depth was 
used during the first- and second- trimesters.
Conclusion: An automated computerized algorithm has been built to 
successfully extract acoustic output measures embedded in the dUS images 
with high accuracy potentially facilitating future research.
*Figure(s) will be available online.

T-105
Exposure to Intrauterine Growth Restriction Reduces Amino Acid 
Utilization and Reveals a Sexually Dimorphic Metabolic Response 
in Skeletal Muscle of Late Gestation Fetal Lambs. Eileen I. Chang†, 
Stephanie R. Wesolowski, Paul J. Rozance, Laura D. Brown∗. University 
of Colorado School of Medicine, Aurora, CO, United States.
Introduction: Intrauterine growth restriction (IUGR) from decreased 
nutrient and oxygen supply to the fetus reduces fetal skeletal muscle mass, 
which may contribute to increased risk for metabolic disease in later life. 
We have shown in a sheep model of placental insufficiency and IUGR that 
skeletal muscle protein accretion rates were decreased in IUGR fetuses 
when compared to control (CON). Our objective was to identify global 
metabolic changes in fetal skeletal muscle in response to IUGR and to 
test for sexually dimorphic responses.
Methods: Biceps femoris (BF) muscle was collected from CON male 
(CON-M, n=4), CON female (CON-F, n=4), IUGR male (IUGR-M, 
n=5), and IUGR female (IUGR-F, n=5) fetal lambs at 134±1 days 
gestation (dGA, term=147 dGA). Hydrophilic metabolites were 
extracted, and metabolomics was performed with ultra-high-performance 
liquid chromatography tandem mass spectrometry (UHPLC-MS/MS). 
Metabolites were identified against confirmed standards. Statistical and 

pathway analysis of metabolites was conducted with MetaboAnalyst 4.0. A 
two-way ANOVA was used to analyze the effects of group (CON, IUGR), 
sex (M, F), and their interaction. Tukey’s post-hoc test was performed to 
determine differences between factors. Significance was designated at a 
corrected P-value of ≤0.05, and tendency at ≤0.1.
Results: The partial least squares discriminant analysis (PLS-DA) 
revealed a clear separation between CON and IUGR groups in BF. 
Pathway analysis showed that metabolites involved in arginine and proline 
metabolism, and glycine, serine, and threonine metabolism were decreased 
in IUGR BF compared to CON BF. IUGR BF had increased pyruvate 
levels and tricarboxylic acid (TCA) cycle metabolites compared to CON 
BF. When analyzed for sex, PLS-DA revealed a clear separation between 
IUGR-M and IUGR-F that differed from CON groups. The increase in 
IUGR muscle pyruvate was found only in IUGR-M, and citrate levels 
also tended to be increased in IUGR-M compared to CON-M. Female 
fetuses tended to have decreased levels of fumarate and malate compared 
to male fetuses.
Conclusion: Our data show that IUGR fetal skeletal muscle has decreased 
amino acid utilization, consistent with reduced muscle protein accretion 
rates. In addition, we found sexually dimorphic differences in metabolites 
related to substrate oxidation in IUGR skeletal muscle. IUGR-M had 
increased muscle pyruvate and increased TCA intermediates compared 
to CON-M. In IUGR-F, pyruvate and citrate levels were similar to CON 
groups, and other TCA cycle intermediates were reduced compared to 
male fetuses. We speculate that pyruvate entry into the TCA cycle may 
differ between IUGR male and female skeletal muscle; thus, further 
investigation into sex-specific differences in oxidative metabolic rates as 
a consequence of IUGR is warranted.

T-106
Altered Regulatory T Cell Profile in Intrauterine Growth Restriction. 
Ai-ris Y Collier, Dan H Barouch. Beth Israel Deaconess Medical Center, 
Boston, MA, United States.
Introduction: Regulatory T cells (Treg) are key mediators of immune 
tolerance and help temper the immune response to the “foreign” fetus 
and placenta in pregnancy. We hypothesize that Treg dysfunction in late 
pregnancy results in pathogenic pregnancy complications like intrauterine 
growth restriction (IUGR). In addition, IUGR infants have a higher 
susceptibility to infection, and an overabundance of neonatal Treg may 
explain this phenomenon. The objective of this study was to compare the 
proportion and phenotype of decidua Treg (dTreg), maternal peripheral 
blood Treg (pTreg), and infant cord blood Treg (cTreg) in IUGR compared 
to healthy pregnancy.
Methods: In this case-control study, we collected maternal peripheral 
blood, decidua blood (from surgical sponge at cesarean delivery), and 
cord blood from IUGR cases and controls. We isolated lymphocytes and 
stained with immunofluorescence antibodies for Treg markers, including 
canonical intracellular FoxP3, co-inhibitory markers PD-1 and CTLA-
4, and activation marker HLA-DR, and analyzed with flow cytometry 
(Figure 1). The proportions of FoxP3+ Treg and the median fluorescence 
intensity for PD-1, CTLA-4, and HLA-DR were compared with the 
Wilcoxon rank-sum test.
*Figure(s) will be available online.
Results: We enrolled 6 IUGR cases and 14 controls. IUGR pregnancies 
were characterized by a higher proportion of cTreg (p=0.02); however, 
PD-1, CTLA-4, and HLA-DR levels were similar in IUGR and controls. 
dTreg proportions tended to be higher in IUGR, however this did not 
reach statistical significance (Table 1). Within both cases and controls, 
dTregs had a unique profile, with higher surface expression of PD-1 and 
CTLA-4 when compared to pTregs (not shown).
*Figure(s) will be available online.
Conclusion: We demonstrated an elevated proportion of Tregs in infant 
cord blood in IUGR. This finding in neonatal cord blood may explain the 
depressed fetal/neonatal immune response to infection in IUGR infants. 
Interestingly, no maternal deficiency in dTreg or pTreg proportion or 
co-inhibitory profile in IUGR was identified, although we were limited 
by low sample size. Larger studies are needed to further investigate the 
possible immune pathogenesis of IUGR.
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T-107
Which Chart Fits Best? A Comparison of Perinatal Outcomes of 
SGA, LGA vs AGA Newborns before and after Birtweight Centiles 
Customization. Diletta Fumagalli†, Mona Mansour∗, Anna Maria 
Marconi. University of Milano, Milano, Italy.
Introduction: Antenatal detection of fetal growth abnormalities is still 
a challenge. The aim of the present study was to evaluate the ability of 
customized centiles in predicting an increased perinatal risk in a group 
of non antenatally detected fetal growth restricted (FGR) or macrosomic 
(MACRO) infants.
Methods: We retrospectively analyzed the perinatal outcomes of 2927 
singleton pregnancies which delivered term liveborn infants without 
malformations and/or chromosomal abnormalities: 987 newborns had a 
birthweight <10° centile according to the Italian birth weight-gestational 
age (BWGA) standards (SGA) whereas 1940 had a BW >90° centile 
according to the Italian BWGA standards (LGA). In the SGA group, 387 
(39.2%) had been diagnosed antenatally (FGR) whereas 600 (60.8%) 
were not (nonFGR). Similarly, in the LGA group 269 (13.9%) had 
been identified antenatally (MACRO), whereas 1671 (86.1%) were not 
(non MACRO). The perinatal outcomes of the 4 groups were compared 
to those obtained in 853 pregnancies which delivered appropriate for 
gestational age (AGA) according to both BWGA standards and customized 
birthweight centiles (CbwC). CbwC were calculated for each infant with 
the “Gestation network centile calculator” developed by the Perinatal 
Institute, UK. Data are presented as mean ± SD, or rates. Differences were 
calculated with Kruskal-Wallis test or Chi-squared test as appropriate.
Results: Figure 1 shows that after customization 89.2% of FGR and 
80.2% of nonFGR infants were confirmed to be SGA. Similarly, 75.1% 
of MACRO and 70.9% of nonMACRO were confirmed to be LGA. 
*Figure(s) will be available online.
Mothers of FGR50 and nonFGR50 were smaller and mothers of 
MACRO50 and nonMACRO50 bigger than their 10 and 90 counterparts 
as well as of AGA mothers. Table 2 presents the odds ratio and 95% 
confidence intervals for selected variables. Significant differences are 
in bold.

AGA nonMACRO50 nonMACRO90 MACRO50 MACRO90

BMI
23,2 
± 
4,4

26,3±4,9 23,9±4,4 29,2±7,7 25,7±5,3

Obesity 2.16 [1.53-
3.06] 1.08 [0.79-1.49] 6.03 [3.44-

10.58]
1.56 [0.95-
2.55]

Diabesity 0.95 [0.38-
2.40] 1.28 [0.64-2.53] 7.54 [2.90-

19.60]
4.81 [2.23-
10.41]

GDM 0.44 [0.26-
0.74] 0.84 [0.61-1.17] 0.68 [0.24-

1.92]
1.94 [1.23-
3.04]

Should 
dystocia

2.08 [0.70-
6.23] 3.03 [1.24-7.43] ND 1.41 [0.28-

7.05]

Fail fet 
desc

1.11 [0.36-
3.40] 3.68 [1.71-7.90] 1.60 [0.20-

12.99]
4.93 [1.88-
12.93]

AGA nonFGR50 nonFGR10 FGR50 FGR10

BMI
23,2 
± 
4,4

21,4±3,2 23,4±5 20,9±3 22,5±4,3

Obesity 0.20 [0.05-
0.82] 1.65 [1.14-2.37] 0.28 [0.04-

2.08]
0.67 [0.40-
1.14]

Hyper-
tensive 
Disease

0.32 [0.04-
2.41] 1.99 [1.10-3.59] 0.92 [0.12-

7.03]
2.71 [1.49-
4.93]

OVD CTG 4.43 [2.18-
9.00] 1.90 [1.06-3.40] 3.80 [1.25-

11.53]
0.97 [0.44-
2.11]

CD CTG 0.55 [0.07-
4.22] 5.23 [2.74-9.96] 0.21 [0.20-

12.34]
7.53 [3.94-
14.38]

NW/NICU 0.36 [0.09-
1.50] 0.67 [0.37-1.23] ND 4.39 [2.87-

6.72]

Conclusion: The use of birth weight gestational age centile customization 
allows to detect newborns at increased risk of adverse perinatal outcome.

The application of individually adjusted standards for fetal growth 
could improve clinical management avoiding misdiagnosis and useless 
medicalizations.

T-108
Late Gestation Undernutrition Does Not Alter Optical Redox Ratio 
of Perirenal Adipose Tissue in the Sheep Fetus. Joanna Lazniewska. 
University of South Australia, Adelaide, Australia.
Introduction: Maternal undernutrition (UN) induced fetal hypoglycaemia 
predisposes offspring to metabolic syndrome and obesity in postnatal life 
(Barker at al. Diabetologia. 1993). Adipose tissue is a key regulator of 
metabolic homeostasis; however, LBW offspring experience accelerated 
catch up growth and alterations to metabolic processes. Around birth, 
thermogenic brown perirenal adipose tissue (PAT/BAT) transitions to 
lipid storing white adipose tissue (WAT). We aimed to determine whether 
fetal hypoglycaemia in late gestation altered the metabolic profile of 
BAT before birth.
Methods: Pregnant ewes were subjected to either a control diet or 50% 
global UN (LGUN) diet from 110-141d gestation (term, 150d).At 140-
1d gestation, ewes were humanely killed and PAT collected into ice-cold 
PBS. Live tissue slices were imaged by two-photon microscopy (Sorvina, 
J Biophotonics, 2017). The endogenous fluorescence of NAD(P)H 
was recorded using excitation/emission wavelength 740/489nm, while 
FAD fluorescence was recorded using ex/em wavelength 900/548nm. 
Redox ratio was calculated based on the following equation: Redox 
ratio=FADintensity/(FADintensity+NAD(P)Hintensity). Data were analysed by 
Student’s t-test.
Results: BAT is characterised by higher levels of NAD(P)H compared 
to FAD (Fig. 1A), indicating high metabolic activity. Redox ratio was 
similar in control and LGUN tissue (Fig. 1B). Confocal microscopy 
imaging suggests that NAD(P)H fluorescence comes from mitochondria 
(Mitotracker Deep Red), densely surrounding lipid droplets (IraZolve 
L1, green) (Fig. 1C).
Conclusion: Late gestation undernutrition does not influence two major 
metabolic co-enzymes, FAD and NAD(P)H, in BAT, and thus may 
not impact optical redox ratio; however, further molecular analysis is 
required to understand the impact of LGUN on the metabolic status of 
adipose tissue.
*Figure(s) will be available online.

T-109
Controversy: Is the Postnatal Expression and Function of Meis1 
in the Sheep Heart Similar to the Mouse? Isa M. Lindgren, Natasha 
Chattergoon∗, Kent Thornburg∗. Oregon Health & Science University, 
Portland, OR, United States.
Introduction: The metabolism of the heart transitions from glycolytic 
to oxidative in the perinatal period. We have previously shown that 
downregulating the transcription factor Meis1 promotes the maturation of 
oxidative phosphorylation in ovine perinatal cardiomyocytes. However, 
published evidence suggests that the role of Meis1 in the murine perinatal 
heart differs from our findings in sheep. Because the mouse model has 
become the gold standard for translational studies of heart development, 
it is important to identify any maturational differences between mouse 
and large mammal models that are more like humans. Based on published 
data on Meis1 expression and function in the developing mouse heart, we 
hypothesized that Meis1 expression in the mouse heart, unlike the sheep, 
increases with postnatal maturation and that knocking down Meis1 in 
cultured cells would not alter cell metabolism.
Methods: Hearts from 1, 3, 8 and 14 day postnatal mouse hearts (n= 6-12) 
were harvested and processed for RNA, protein, immunohistochemistry 
and isolated cardiomyocytes for culture (only 1, 3 and 8d). Cell 
metabolism in cultured control and Meis1 knock-down cells (siRNA) was 
studied with the Seahorse metabolic flux assay. Data were analyzed in 
GrapPad Prism by one-way ANOVA followed by Newman-Keuls multiple 
comparison test. Statistical significance was set at p< 0.05.
Results: We show that both Meis1 RNA and protein expression peaks in 
the 3d mouse heart and then gradually decreases to very low levels in the 
14d heart, a pattern similar to equivalent ages in sheep. Maximal oxidative 
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metabolism was also highest in cardiomyocytes from 3d hearts. Similar 
to the postnatal ovine heart, there was no metabolic effect of knocking 
down Meis1 with siRNA in any of the ages studied.
Conclusion: We conclude that cardiac Meis1 expression is similar in 
postnatal sheep and mouse, which contradicts previously published data. 
Meis1 does not regulate oxidative phosphorylation in the postnatal mouse 
heart like it does in the fetal, but not postnatal, large mammal.
*Figure(s) will be available online.

T-110
Ultrasound Assessment of Fetal Adrenal Gland Volume in Normal 
Compared to Growth-Restricted Pregnancies. Anne Porter∗, Diane 
Gumina, Camille Driver, John Hobbins, M. Camille Hoffman∗. University 
of Colorado School of Medicine, Aurora, CO, United States.
Introduction: The fetal adrenal gland has been evaluated as a target 
for identifying pregnancies at risk of preterm birth, given the suspected 
role of the hypothalamic-pituitary-adrenal (HPA) axis in parturition. 
Although derangements in the HPA axis have also been linked to fetal 
growth restriction (FGR), limited research has been devoted to the role 
of the adrenal gland in these cases. Pathologic processes that lead to FGR 
may affect adrenal gland volume (AGV) or alternatively, impaired fetal 
adrenal function may lead to FGR. We aimed to assess AGV in fetuses 
with normal growth versus those with FGR.
Methods: This was a pilot, retrospective cohort study of 206 pregnancies. 
We analyzed ultrasounds for fetal AGV assessment, comparing those 
with an estimated fetal weight (EFW) ≥10th percentile (AGA group) to 
those with an EFW < 10th percentile either at the time of examination 
or at an ultrasound earlier in gestation (FGR group). Ultrasounds for 
adrenal assessment were performed between 28 and 32 weeks and 6 
days gestation. AGV was calculated using GE 4DView with VOCAL 
(virtual organ computer-aided analysis). Length (l) and width (w) were 
measured in the transverse plane at the maximal dimension; height (h) was 
obtained in the coronal view. Two observers performed all measurements. 
AGV was calculated as (l * w * h) * (π/6). AGV was then corrected to 
EFW obtained at the time of ultrasound examination to obtain corrected 
adrenal gland volume (cAGV). Statistical analyses including Student’s 
t-test, univariate linear regression, and intraclass correlation coefficient 
(ICC) for inter-observer repeatability testing were performed using Prism 
GraphPad version 7.
Results: There were 176 pregnancies in the AGA group and 30 in the FGR 
group. The mean AGV was significantly lower in the FGR group (1912 
±69.03 vs. 432 ±77.2 mm3, p<0.0001), as was the cAGV (1.27 ±0.04 vs. 
0.32 ±0.05 mm3/g, p<0.0001). Inter-observer repeatability for AGV was 
good, with an ICC of 0.86. For the AGA group, AGV was significantly 
correlated with EFW (R2=0.13, p<0.0001). AGV was not correlated with 
EFW for the FGR group (R2=0.02, p = 0.42) (Figure 1).
Conclusion: In this pilot study, AGV was found to be significantly smaller 
in FGR pregnancies in the third trimester, even when normalized to EFW. 
AGV may represent a common endpoint of multiple etiologies of FGR, 
reflecting pathologic alterations in both the maternal and fetal HPA axes. 
These findings suggest that the HPA axis may be an important target in 
the identification and management of FGR.
*Figure(s) will be available online.

T-111
Premature Adipogenesis and Hyperleptinemia in Neonates Born to 
Hyperglycaemic Pregnancies in Dams with Heterozygous Deletion of 
the Prolactin Receptor. Nada Abdelmoneim Sallam†,1,2 Carol Huang,1 
Jennifer A Thompson∗.1 1University of Calgary, Calgary, AB, Canada; 
2Cairo University, Cairo, Egypt.
Introduction: Subcutaneous adipose tissue (SAT) serves a key homeostatic 
role in maintaining lipid homeostasis under conditions of caloric stress. 
Impaired SAT expandability was recently implicated as a key trigger for 
obesity-associated disease in human patients and animal models. Using 
a mouse model of global maternal metabolic dysfunction, we showed 
premature perinatal SAT maturation in the offspring, which persisted 
into adolescence concomitant with blunted SAT expansion and impaired 
defense against lipid overloading after caloric stress. Thus, we propose 

that accelerated SAT development leading to later-life impairments in 
SAT expansion is a key mechanism underlying later-life cardiometabolic 
disease in offspring born to metabolically compromised pregnancies. For 
the current study, we tested the hypothesis that intrauterine hyperglycaemia 
is the primary cause of accelerated adipogenesis.
Methods: We utilized a novel model of gestational hyperglycaemia 
developed by Huang et al: female mice heterozygous for prolactin receptor 
deletion (Prlr+/-), which develop hyperglycaemia by mid-gestation due to 
deficient pregnancy-induced β-cell adaptations secondary to defective 
prolactin signaling. Wild-type (Wt) or Prlr+/- females were mated with Wt 
males. All pups were cross-fostered onto CD-1 dams and only Wt neonates 
(21 days of age) from each pregnancy compared. Cell size distribution 
in SAT was determined using Adiposoft software and plasma levels of 
free fatty acids (FFA) and leptin were measured by colorimetric assays.
Results: Five Prlr+/- and 6 Wt litters were studied. Wt neonates from Prlr+/- 
vs. Wt dams had higher body weight (12.4+0.3 g vs 10.6+0.2 g, p<0.05), 
relative liver weight (4.7+0.1% vs 4.3±0.1%, p<0.05) and relative spleen 
weight (1.0+0.05% vs 0.8+0.02%). Cell size distribution was shifted 
towards larger, mature adipocytes in SAT of Wt neonates born to Prlr+/- 

dams. Plasma leptin was increased (21.82±2.2 pg/ml vs 12.08±0.8 pg/ml, 
p<0.05) indicating increased adiposity, whereas no difference in plasma 
FFA levels were found in Wt neonates from Prlr+/- vs. Wt pregnancies.
Conclusion: The pregnant Prlr+/- female reproduces perinatal 
outcomes characteristic of diabetic pregnancies (greater adiposity and 
organomegaly), and is thus a robust and novel tool to study intrauterine 
hyperglycaemia. Our results show that intrauterine hyperglycaemia is the 
primary stimulus responsible for accelerated SAT maturation in neonates 
born to metabolically compromised pregnancy. N.A.S. is supported by 
the SRI International Training Award.

T-112
Sex Differences in Antepartum Fetal Cardiac Measurements. Nadia 
Khan, Recep Avci, Diana Escalona-Vargas, Curtis Lowery, Hari Eswaran∗. 
University of Arkansas COM, Little Rock, AR, United States.
Introduction: Structural and functional differences between the two sexes 
were first observed in antepartum and these differences are caused by 
different developmental trajectories of both sexes. With the emphasis of 
sex as a biological variable, a few studies have investigated the influence 
of sex on fetal development by analyzing fetal heart rate patterns but the 
available data is still limited. In this study, we investigated sex differences 
in the fetal heart rate variability (fHRV) and cardiac time interval (fCTI) 
measurements.
Methods: Biomagnetic signals were recorded for 55 low-risk 
pregnant women within 27-37 weeks of gestational age (GA) and fetal 
magnetocardiographic (fMCG) data was extracted. After R peaks were 
identified, fetal RR-intervals (fRR) and heart rate (fHR) were measured. 
Heart rate variability was analyzed using the standardized methods. In 
addition, cardiac time intervals were measured on the averaged fMCG 
data. The fHRV and fCTI measures were analyzed separately for early (< 
32 weeks) and late (≥ 32 weeks) gestation. Subjects were grouped based on 
fetal sex. The group differences were assessed using analysis of covariance 
with group as the factor of interest and GA as the continuous covariate.
*Figure(s) will be available online.
Results: The figure shows a representation of the fetal magnetocardiographic 
signal along with corresponding fHR, averaged PQRST waveform and 
fHRV measures in a male fetus. Our findings revealed that the mean fHR 
of females in early gestations was 4.7 bpm faster (P=0.005) and the mean 
fRR duration was 13.5 ms lower (P=0.008) than males. In late gestation, 
heart rate of females was still faster (3.6 bpm) and RR-intervals were 
shorter (10.1 ms), but these differences did not reach to significance. 
Similarly, no significant differences between females and males existed 
in any of the fHRV and fCTI measures for both early and late gestations.
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Fetal heart rate variability and cardiac time interval measures

GA1 (< 32 weeks) GA2 (≥ 32 weeks)

Female 
(N=21)

Male 
(N=22) P-Value Female 

(N=15)
Male 
(N=20) P-Value

Mean HR 
(bpm) 144.7 (5.3) 140.0 

(4.9) 0.005 143.9 (9.5) 140.3 
(7.5) 0.232

Mean RR 
(ms)

416.2 
(15.7)

429.7 
(15.3) 0.008 420.0 (27.2) 430.1 

(24.0) 0.271

SDNN 
(ms) 20.8 (8.8) 18.1 (6.7) 0.269 23.7 (7.7) 22.7 (9.3) 0.759

RMSSD 
(ms) 6.4 (1.8) 7.0 (2.3) 0.378 7.0 (1.9) 7.7 (3.0) 0.453

ApEn 0.9 (0.3) 1.0 (0.3) 0.656 0.8 (0.2) 0.9 (0.2) 0.244

pNN20 1.3 (1.4) 1.5 (1.4) 0.599 1.9 (1.7) 2.0 (2.9) 0.973

pNN15 3.9 (3.8) 4.2 (3.3) 0.802 5.0 (3.4) 5.6 (5.6) 0.814

pNN10 7.3 (6.0) 7.6 (5.4) 0.881 8.7 (4.9) 10.3 (7.9) 0.549

Poincare-
SD1 (ms) 4.5 (1.3) 4.9 (1.6) 0.378 5.0 (1.4) 5.4 (2.2) 0.462

Poincare-
SD2 (ms) 29.0 (12.5) 25.1 (9.4) 0.256 33.1 (10.8) 31.6 

(13.0) 0.748

PR (ms) 103.1 
(16.0)

105.6 
(12.0) 0.585 106.8 (12.7) 110.7 

(17.2) 0.763

QRS (ms) 58.3 (4.6) 58.8 (3.5) 0.756 60.5 (3.6) 60.2 (4.2) 0.702

QT (ms) 249.9 
(37.7)

264.9 
(30.0) 0.197 262.7 (33.3) 264.4 

(28.1) 0.669

QTc 388.8 
(55.4)

405.4 
(43.3) 0.326 406.8 (46.8) 403.1 

(39.5) 0.414

Conclusion: We found that females have significantly faster heart rate than 
males, which is consistent with the recent reports. Heart rate is regulated 
by the ANS and fetal sex seems to be a factor in the regulation. While, 
CTI measures show no significant differences which may be an indication 
of similar structural development in both sexes.

T-113
Endogenous Adenosine is Necessary to Maintain Coronary Flow 
Response to Hypoxemia in Control and IGF1-Stimulated Fetuses. 
Sonnet S Jonker, George D Giraud, Eileen I Chang, Samantha Louey. 
Oregon Health & Science University, Portland, OR, United States.
Introduction: The fetus is hypoxic relative to the adult and whether 
adenosine, a powerful endogenous mediator of coronary flow during 
hypoxia in the adult, mediates fetal coronary flow during hypoxia is 
unknown. Further, it is unknown how rapid growth alters coronary flow 
regulation. The purpose of our study was to determine if endogenous 
adenosine receptor (AR) signaling contributes to hypoxic coronary 
vasodilation in the fetal heart, and whether IGF1-stimulated growth 
changes this relationship.
Methods: Fetal sheep were chronically instrumented with catheters 
(ascending aorta, superior vena cava), inflatable occluders (descending 
thoracic aorta, inferior vena cava), and a Transonic flow probe (circumflex 
coronary artery). Fetuses were given 6.6 ug∙kg-1∙hr-1 IGF1 LR3 (IGF1) 
or vehicle (Control) for 7 days. On day 7, after autonomic blockade 
(propranolol, atropine), N2 was infused via the maternal trachea to reduce 
maternal O2 saturation to 50%, followed by consecutive fetal doses of the 
AR blocker theophylline (to ~50uM, 60uM and 140uM).
Results: At baseline, IGF1 fetuses had lower fetal arterial O2 content 
(CaO2; Control 6.3 mL∙dL-1, IGF1 4.3 mL∙dL-1, P<0.01), but also lower 
coronary sinus O2 content (CcsO2; Control 3.1 mL∙dL-1, IGF1 1.8 mL∙dL-1, 
P=0.01). Thus, O2 delivery per work (1.7∙10-3 mL∙g-1∙mmHg-1) was not 
different between the groups. Body weight was not different, but heart 
weight was greater with IGF1 (Control 24 g, IGF1 30 g, P<0.03). Maternal 
hypoxemia decreased fetal CaO2 (Control 6.3 to 2.6 mL∙dL-1; IGF1 4.3 
to 2.1 mL∙dL-1; P<0.01), and CcsO2 (Control 3.1 to 1.2 mL∙dL-1; IGF1 
2.0 to 0.8 mL∙dL-1; P<0.01). O2 delivery per work was maintained (both 
groups at 1.8∙10-3 mL∙g-1∙mmHg-1) by increased coronary conductance 
(both groups 0.063 to 0.139 mL-1min-1g-1mmHg-1, P<0.01). AR blockade 
reduced coronary conductance in a dose-dependent manner (maximal 

reduction at 3rd dose to 62% of hypoxia-mediated increase in Control, 
and 4.4% in IGF1, P<0.05), and myocardial O2 delivered per work during 
hypoxemia (3rd dose both groups 75% of hypoxic value, P<0.01).
Conclusion: We conclude that late-term fetal sheep rely on AR to increase 
coronary conductance and maintain myocardial oxygen delivery during 
acute hypoxemia. Chronic fetal IGF1 treatment to increase cardiomyocyte 
number increases myocardial oxygen extraction in the context of reduced 
arterial oxygen content, but does not change the role of AR for coronary 
regulation during hypoxemia.

T-114
Sympathetic Perivascular Nerves Facilitate Long-Term Hypoxic 
Remodeling Through Smooth Muscle Phenotype Shifts in Fetal Lamb 
Cerebral Arteries. William J. Pearce,1 Olayemi O. Adeoye.2 1Loma Linda 
University School of Medicine, Loma Linda, CA, United States; 2Loma 
Linda University School of Pharmacy, Loma Linda, CA, United States.
Introduction: As a common consequence of uteroplacental insufficiency, 
maternal pulmonary hypertension and preeclampsia, fetal hypoxia has 
long been associated with fetal compromise, particularly in relation 
to cardiovascular development and function. Whereas involvement of 
metabolic and endocrine factors in hypoxic modulation of fetal vasculature 
has been well studied, the role of the perivascular sympathetic innervation 
in the effects of chronic hypoxia on the fetal vasculature remain unclear, 
particularly in the cerebral circulation. The present studies explore the 
hypothesis that the noradrenergic nerves innervating cerebral arteries help 
mediate the effects of chronic hypoxia on smooth muscle differentiation 
in the fetal cerebrovasculature.
Methods: The experimental design employed Normoxic Fetuses harvested 
from ewes maintained at sea level throughout pregnancy, and Hypoxic 
Fetuses harvested from ewes acclimatized at an altitude of 3820m above 
sea level for the final 110 days of gestation. This hypoxic model produced 
fetal arterial oxygen tensions (PaO2) of ≈19±1 Torr. Each of the main 
groups included both nerve-intact fetuses and denervated fetuses, for a 
total of 4 experimental groups. Fetal sheep were denervated by performing 
a unilateral superior cervical ganglionectomy at 125 - 128 days gestation. 
The fetus and ewe were maintained post-surgically for two weeks after 
which the fetal cerebral arteries were harvested.
Results: As determined in vitro by electrical nerve stimulation in wire-
mounted middle cerebral arteries, contractile activation by these nerves 
was enhanced by chronic hypoxia and this effect involved upregulation 
(4.5-fold) of the rate-limiting enzyme for norepinephrine synthesis 
(Dopamine Beta-Hydroxylase), as determined by immunoblots. Two 
weeks after unilateral superior cervical ganglionectomy, hypoxic increases 
in middle cerebral artery stiffness were significantly enhanced, whereas 
hypoxic increases in wall thickness were attenuated as was hypoxic 
inhibition of smooth muscle proliferation, as determined by confocal 
microscopy. Ganglionectomy also inhibited hypoxia-induced contractile 
differentiation in cerebrovascular smooth muscle, as revealed by 
confocal colocalization of contractile proteins. The effects of perivascular 
sympathetic nerves on cerebrovascular smooth muscle differentiation were 
blocked by prazosin, an alpha-1 adrenergic receptor antagonist.
Conclusion: These findings suggest that the perivascular sympathetic 
innervation is a critical contributor to fetal cerebrovascular adaptation to 
chronic hypoxia, and its function should be carefully considered when 
administering sympathomimetic or sympatholytic drugs to neonates, 
particularly those that have survived exposure to in utero hypoxia.
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T-115
The Sentinel Event in Birth: A Retrospective Review of Neonates 
Undergoing Therapeutic Hypothermia. Rachel L Wood†,1 Sarah 
Rae Easter†,1 Sarah E Little∗,1 Megan E. Bunnell†,2 Sarah C. Lassey†,1 
Mohamed El-Dib∗,1 Julian N Robinson∗.1 1Brigham and Women’s 
Hospital, Boston, MA, United States; 2Geisel School of Medicine, Hanover, 
NH, United States.
Introduction: Neonatal therapeutic hypothermia (TH) can reduce the 
chance of long-term neurologic deficits in at-risk neonates, yet the role of 
obstetric risk factors in the therapeutic response to TH are unexplored. We 
sought to identify an association between a sentinel event (SE) in labor, 
therapeutic hypothermia, and post-TH brain MRI.
Methods: This was a single-center retrospective cohort study of 159 
neonates born between February 2008 and June 2017 undergoing TH. 
We classified neonates as to the presence of a SE during labor as defined 
by cord prolapse, uterine rupture, profound bradycardia, or placental 
abruption prior to delivery. Our primary outcome of interest was abnormal 
brain MRI after TH. Secondary outcomes of interest included abnormal 
umbilical artery pH and clinical or electrical evidence of seizure. We used 
univariate analysis to compare baseline characteristics and outcomes of 
interest according to the presence of a sentinel event in labor.
Results: One hundred and fifty-nine neonates underwent TH during 
the study period. Sixty-three (39.6%) had an SE in labor, including 
cord prolapse (3.2%), uterine rupture (12.7%), profound bradycardia 
(52.4%), or abruption (36.5%). There were no differences in maternal 
age, parity, or gestational age between neonates who experienced a SE 
and those who did not (Table 1). Neonates who experienced a SE were 
significantly more likely to be born via C-section than those who did not 
(Table 1). Neonates who experienced a SE had significantly higher odds 
of having a 1-minute Apgar <5 compared to those without a SE (85.7% vs 
71.6% respectively, OR 2.38, 95% CI 1.03-5.49, p=0.038). Neonates who 
experienced a SE had an odds ratio of 2.23 (95% CI 1.05-4.96; p=0.049) 
of having an umbilical artery pH <7.0 compared to neonates without 
a SE. However, rates of clinical or electrical seizure (25.4% v. 18.8%, 
p=0.32) and abnormal post-TH MRI (68.9% v. 72.5%, p = 0.64) were 
similar between neonates with and without a SE, respectively (Table 1).
Conclusion: In our cohort of neonates meeting criteria for TH, a sentinel 
event in labor increased the odds for low Apgar score and umbilical artery 
pH at delivery, but conferred no increased risk of abnormal MRI imaging 
or seizure. Further research is needed to elucidate if it is the TH that is 
abrogating the neurologic injury of a SE or if sentinel events are not as 
neurologically damaging as previously thought.
*Figure(s) will be available online.

T-116
Fetal Synthetic Glucocorticoid Exposure Alters Baboon Pancreatic 
Islet Organization and Increases Endocrine Pancreas Proliferation. 
Cynthia L Blanco,1 Cun Li,2 Amy Quinn,1 Junfei Li,3 Nicholas Alana,1 
Diana Anzueto,1 Lauryn Winter,1 Peter Nathanielsz∗.3 1University of 
Texas Health San Antonio, San Antonio, TX, United States; 2University of 
Wyoming, Laramie, WY, United States; 3University of Wyoming, Laramie, 
WY, United States.
Introduction: Fetal exposure to synthetic corticosteroids (sGC) causes 
neonatal hypoglycemia and impairs fetal growth. sGC effects on pancreatic 
development remain under investigated. We examined effects of fetal 
sGC exposure (single and repeated courses) on fetal baboon pancreatic 
development.
Methods: 21 baboons were studied. Experiments were approved by Texas 
Biomedical Research Institute, University Health, Texas at San Antonio, 
Texas IACUCS. Baboons were assigned to one of three groups: control, 
single sGC course (at 68% gestation) or multiple courses (3 courses at 
weekly intervals at 60, 64, and 68% gestation). Each course consisted of 
two i.m.injections of 175µg·kg-1 betamethasone given 24 hours apart. 
Fetal tissues were harvested at c-section under general anesthesia at 90-
95% term. Immunohistochemistry was performed for insulin, glucagon, 
somatostatin, insulin promoter factor 1 (PDX1), hepatocyte nuclear 

factor 4 alpha (HNF4α), proliferation maker protein Ki-67 (Ki67), and 
insulin-like growth factor 1 (IGF1). Islet organization was examined with 
confocal microscopy.
Results: The relative percentage of β- and δ- cells increased by 74% and 
61% after multiple courses of sGC respectively but due to high variability, 
significance has not been achieved (p=0.27, p=0.6, respectively); percent 
α cells was similar between groups. The proportion of β-cells measured 
by confocal microscopy in the islet mantle decreased (p<0.01) while the 
proportion of α-cells was increased in fetuses given single course of sGC 
(p<0.05). The % of Ki67 staining was higher in fetuses exposed to a single 
course of sGC compared to fetuses exposed to multiple courses of ANS 
(p=0.03) and tended to be higher than control fetuses (p=0.05). IGF1, 
PDX1, and HNF4α were similar between fetuses exposed to multiple 
courses of ANS and control fetuses.
Conclusion: Fetal exposure to sGC alters pancreatic islet organization 
in fetal baboons evidenced by the disruption of β-cells in the islet 
mantel when given at critical periods of development. Furthermore, the 
proliferation of the endocrine pancreas was increased after sGC but did 
not translate into α-β-δ cell area %change by term delivery. We have 
shown that the triple sGC course we used has metabolic effects that 
show metabolic dysfunction (PubMed id PMID:29871548; 28337030). 
The extent to which these changes translate into pancreatic later life 
dysfunction (e.g. diabetes) remains to be determined.

T-117
Isolation and Characterization of Fetal Microglia and Placental 
Macrophages during First Trimester Human Pregnancy. Sharon 
Eskandar†, Laura Kracht†, Malte Borggrewe†, Nieske Brouwer, Sicco 
A Scherjon∗, Jelmer R Prins†, Bart J Eggen∗. University Medical Center 
Groningen, Groningen, Netherlands.
Introduction: Appropriate neurodevelopment requires adequate and 
timely functioning of fetal immune cells in the central nervous system 
(CNS), and adequate regulation of the fetal-maternal interface during 
pregnancy. Moreover, dysfunctional microglia, the resident immune 
cells of the CNS, and impertinent maternal immune activation are 
implicated in neurodevelopmental disorders including autism spectrum 
disorders. Correspondingly, disturbed fetal microglial function is 
associated with abnormalities in behavior and learning performance 
in adult mice after maternal inflammation during pregnancy. Although 
the underlying mechanisms remain unsolved, we hypothesize that a 
maternal inflammatory response disturbs both fetal microglia and fetal 
placental macrophage functions. To elaborate on the causal relation 
between (neuro-)inflammation during pregnancy and neurodevelopmental 
disorders, normal development of human fetal microglia and placental 
macrophages has to be elucidated first. In this study, both microglia 
and placental macrophages were isolated from first trimester human 
pregnancies. 
Methods: Fetal samples with a gestational age (GA) between 9 and 13 
weeks were collected after pregnancy interruption on social indications. 
Informed consent was obtained, and the study was approved by the 
Medical Ethical Committee of the University Medical Center Groningen. 
Expression of IBA1, PU.1, CD11B, CD45, and CD68 was assessed by 
immunohistochemistry in both CNS and placenta tissue. These markers 
are known to be expressed by adult microglia and placental macrophages. 
Microglia and placental macrophages were subsequently isolated using 
fluorescent-activated cell sorting based on CD45, CD11C and CD11B 
expression.
Results: We observed cells with a morphology reminiscent of microglia 
and immunoreactivity for IBA1 and PU.1 and to some extent for CD11B 
and CD45, in fetal first trimester CNS tissue. Using FACS analysis, a 
population of CD11B+CD45+and CD11C+CD45+cells was detected and 
sorted. Gene expression profiling confirmed these cells to be microglia. In 
the placental tissue, cells with immunoreactivity for IBA1, PU.1, CD68, 
and CD45 and to lesser extent for CD11 with a morphology reminiscent 
of placental macrophages were observed as well.
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Conclusion: Our results indicate that we identified and isolated human 
fetal microglia and placental macrophages in early pregnancy. This 
will allow us to isolate and characterize human microglia and placental 
macrophages during the course of early human fetal development.

T-118
Preconditioning by LPS Attenuates the Brain Protective Effect by 
Vagus Nerve Activation in Newborn Rat Model of Hypoxia-Ischemia. 
Seishi Furukawa. University of Miyazaki, Miyazaki, Japan.
Introduction: We previously demonstrated that pharmacologic vagal 
activation markedly reduced whole brain damage in a well-established 
newborn rat model of hypoxia-ischemia (HI). Our aim is to elucidate 
whether brain protection effect by vagus nerve activation can be obtained 
even in the presence of LPS.
Methods: 7-day-old Wistar rats were used for this study. Rats received 
intraperitoneal administration of LPS (1mg/kg) followed by left carotid 
artery ligation. After a recovery time of 2 hours, rats were then placed 
in 1 hour of hypoxia (8% oxygen). We injected carbacol (Carb) as an 
acetylcholine receptor agonist (n=33, 0.1mg/kg) or saline (n=34) to 
subcutaneously just before 1 hour hypoxia to see its neuro-protect effect. 
After 7 days, we evaluated brain damage. Brain damage in the ligated 
side was compared with that in the contra-lateral side, which serves as 
reference.
Results: Three puppies died in each group after experiment. In the cerebral 
cortex, 27% of the Carb group showed neural damage, and the remaining 
73% showed no damage by histological analysis. Conversely, 53% of the 
Saline had neural damage (p<0.01). However, there were no significant 
differences of neural damage between the group of Carb and the group 
of Saline for CA1, CA3, and the Dentate Gyrus of hippocampal regions.
Conclusion: The preexistence of pathogen (LPS), which induces 
inflammation, reduces the brain protective effect of the vagus nerve in the 
newborn rat model of hypoxia-ischemia. If inflammation precedes and 
fetal heart rate variability decreases during delivery, the fetus will be a 
candidate for cerebral palsy.

T-119
Long-Term Neurodevelopmental Outcomes of Twin versus Singleton 
Infants. Emily E Nuss†, Francesca O Okolie†, Cynthia Gyamfi-
Bannerman∗. Columbia University Irving Medical Center, New York, 
NY, United States.
Introduction: It is well documented that the prevalence of 
neurodevelopmental deficits is higher amongst twins than singleton 
infants, but few studies have controlled for impactful covariates such as 
birth weight and gestational age (GA). Our goal was to provide additional 
data to support this association as well as control for the aforementioned 
covariates.
Methods: We provide a secondary analysis of a multicenter trial that 
assessed magnesium’s neuroprotective benefits in women at risk for 
preterm delivery from 24 to 31 weeks. We included women with live and 
nonanomalous gestations and excluded those without 2-year follow-up 
for reasons other than perinatal demise. The primary exposure was twin 
or singleton gestation. The primary outcome was death or an abnormal 
Bayley II score at age 2, defined as a mental developmental index (MDI) 
or psychomotor developmental index (PDI) 2 standard deviations (SD) 
below the mean. Secondary outcomes included MDI and PDI ≤1 SD and 
neonatal morbidities associated with prematurity. Bivariate analyses of 
baseline characteristics by exposure were conducted. We used generalized 
estimated equations to account for correlation of twin outcomes and to 
adjust for confounders.
Results: Of 2,073 infants, 1,715 (82.7%) were singletons and 358 
(17.3%) were twins. Baseline maternal demographics differed by age, 
years of education, and smoking status. GA at the time of delivery was 
significantly different between twins and singletons (29.3 wks ±2.8 
vs. 29.8 wks ±3.1, p=0.01). An MDI ≤2 SD or death occurred in 411 
(23.97%) singleton infants and 102 (28.49%) twin infants (p=0.07). When 
adjusting for confounders, there remained an increased probability of MDI 
≤2 SD or death in twin infants (p=0.02). An MDI ≤1 SD or death was 
also significantly more likely to occur in twin infants than in singletons 

(p<0.0001). Though not statistically significant, a PDI ≤2 SD or death 
occurred more frequently in twins than in singleton infants (365 (21.14%) 
and 90 (25.14%), respectively) (Table 1). Our primary results remained 
unchanged after controlling for GA and small for gestational age (SGA) 
infants individually. 
*Figure(s) will be available online.
Conclusion: In this cohort of pregnancies, twin gestations were associated 
with worse mental developmental outcomes than singleton gestations, 
before and after controlling for GA and SGA. Psychomotor developmental 
outcomes were also worse in twin infants, though this difference was 
nonsignificant. These findings should be confirmed in a larger cohort of 
pregnant women.

T-120
Patterns of Brain Sparing in Fetal Growth Restriction. Jon G Steller†, 
Diane Gumina†, Allison Gillan†, Henry Galan, John C Hobbins, Shane 
Reeves∗. University of Colorado Anschutz Medical Campus, Aurora, 
CO, United States.
Introduction: Reduction in middle cerebral artery pulsatility index 
(MCA PI) reflects fetal hypoxemia (e.g. brain sparing) in fetal growth 
restriction (FGR) and helps identify FGR pregnancies at higher risk for 
adverse outcome. Given that little is known about other cerebral vessels, 
our objective was to study the MCA, anterior cerebral artery (ACA), 
posterior cerebral artery (PCA), and vertebral artery (VA) for evidence 
of brain-sparing.
Methods: 55 patients whose fetuses had estimated fetal weights (EFW) 
<10th %ile at the time of entry were studied with serial exams. The final 
exam prior to delivery was used to obtain EFW and Doppler waveforms. 
Percentiles were calculated from pulsatility indices (PI) based on age-
related nomograms. PIs <10th percentile from the ACA, MCA, and PCA; 
and <5th percentile for the VA were considered “abnormal”.
The patients were separated into two groups by 2016 International 
Society of Obstetricians and Gynecologists (ISUOG) guidelines. Small 
for gestational age (SGA) was defined by a fetal EFW in the 3-10th %ile 
with normal Dopplers. FGR was distinguished by having SGA plus UA 
PI >95th %ile or CPR <5th %ile for gestational age, or an EFW <3th %ile.
Results: Compared to the SGA group, the FGR group showed a greater 
number of abnormal cerebral vessel PIs (Table 1). Only 4 SGA fetuses 
had >1 abnormal cerebral Doppler vs. 12 for FGR. The two most common 
vessels with abnormal PIs were the ACA and MCA, followed by the PCA, 
and last, the VA. The mean PCA PI had the strongest correlation with 
FGR (Table 2). The correlation between the VA and FGR had a small n, 
however, the 4 abnormal VA PIs never occurred in isolation and were 
always accompanied by brain sparing in 2 other vessels.
Conclusion: In fetuses with an EFW <10th%ile, FGR by ISUOG have a 
>6x chance of having an abnormal PI in at least one cerebral vessel. The 
PCA appears to correlate best with FGR as defined by ISUOG. There is a 
strong suggestion of an anterior-to-posterior pattern of brain sparing. We 
speculate that the VA may correlate best with advanced FGR, warranting 
further study as an adjunctive surveillance test.

*Mann-Whitney U/chi-square were used following a D’Agostino-Pearson 
normality test.

Comparison* SGA (n=24) FGR 
(n=31) P-value

Total # of abnormal Dopplers (1 pt 
for MCA, ACA, PCA, or VA; Max of 
4 pts/fetus)

4 24 0.040

Total # of fetuses with at least 1 
abnormal Doppler 4 12 0.074
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*Unpaired T-tests/Mann-Whitney were used following a D’Agostino-Pearson 
normality test.

Comparison* SGA (n=24) Mean 
+/- SEM

FGR (n=31) Mean 
+/- SEM P-value

Mean MCA PI %ile 35.35 +/- 5.01 38.48 +/- 6.16 0.926

Mean ACA PI %ile 40.26 +/- 6.01 29.16 +/- 5.16 0.165

Mean PCA PI %ile 40.17 +/- 4.39 20.06 +/- 4.74 0.021

# of fetuses with VA 
PI < 5th %ile 0/24 4/31 0.123

Characteristics

Time of Last US 
(wks) 35.03 +/- 0.36 35.69 +/- 0.42 0.622

GA at Delivery 
(wks) 37.89 +/- 0.26 36.99 +/- 0.33 0.094

Birthweight (g) 2617 +/- 66 2111 +/- 106 <0.001

T-121
Molecular Discrimination of Uterine Leiomyosarcomas and 
Leiomyomas: Identification of a Novel Diagnostic Gene Expression 
Signature. Crystal L Adams†, Miriam D Post∗, Monique A Spillman∗, 
Kian Behbakht∗, Andrew P Bradford∗. University of Colorado Anschutz 
Medical Campus, Aurora, CO, United States.
Introduction: Leiomyosarcomas (LMS) are rare, aggressive tumors, 
which comprise approximately 1% of uterine cancers and exhibit a poor 
prognosis regardless of stage. Pre-operative diagnosis can be difficult as 
LMS can mimic features of the more common, benign uterine leiomyoma 
(LMA). Inadvertent morcellation of occult uterine LMS is associated with 
higher recurrence and death rates. Thus, differentiation between LMS and 
LMA is of paramount importance to clinical management and prognosis. 
However, methods to expeditiously distinguish between these tumor types 
and molecularly targeted therapies for LMS are lacking.
Objective: To identify specific molecular markers to discriminate 
between uterine LMS and LMA to facilitate timely, accurate diagnosis 
and treatment.
Methods: Samples were obtained intra-operatively with IRB approval 
at University of Colorado Hospital. Diagnoses were confirmed by a 
gynecological pathologist. Gene expression profiles of 3 LMS, 3 LMA, 
and 3 normal myometrial tissue samples were analyzed by Affymetrix 
Human Gene 1.0 ST Array. Differentially expressed genes were identified 
by GC-RMA and ANOVA (FDR 10%, P<0.05) and a subset validated by 
semiquantitative reverse transcription PCR and immunohistochemistry, 
using an additional 10 LMS and 20 LMA independent tissue samples 
and paraffin sections.
Results: 60 genes, with functional roles in tumor progression or 
suppression, exhibited divergent expression profiles in LMS and LMA, 
compared to normal myometrium. Based on their documented roles in 
cell proliferation and survival, angiogenesis and invasion of gynecological 
cancers, differential RNA and protein levels of 7 genes, exhibiting the 
most discriminatory expression patterns, were confirmed in independent 
samples. Carcinogenic genes CHI3L1, MELK, PRC1, TOP2A andTPX2 
were overexpressed in leiomyosarcomas, while the tumor suppressors 
HPGD and TES were overexpressed in leiomyomas.
Conclusion: Distinguishing leiomyosarcomas from leiomyomas 
represents a diagnostic challenge, particularly in the context of minimally 
invasive surgery and morcellation. The unique gene expression signatures 
identified in this study may accurately differentiate between these tumor 
types at the earliest stage and also provides potential novel therapeutic 
targets for the treatment of leiomyosarcoma.

T-122
Novel Role of Titin in the Development of Chemoresistance in Ovarian 
Cancer. Amy K Harper,1,2 Nicole M Fletcher,1 Rong Fan,1 Robert Morris,1,2 
Ghassan M Saed.1,2 1Wayne State University School of Medicine, Detroit, 
MI, United States; 2Karmanos Cancer Institute, Detroit, MI, United States.
Introduction: Titin is a protein kinase abundant in striated muscle that is 
most commonly known for its role in the contractile mechanism. However, 
the gene that encodes this protein, TTN, has been identified to contain the 
highest prevalence of somatic driver mutations which have been associated 
with a number of different cancers. Among primary cancers, ovarian 
cancer is known to manifest one of the highest rates of somatic mutations. 
The objective of this study is to identify titin expression in epithelial 
ovarian cancer (EOC) cells and their chemoresistant counterparts.
Methods: EOC cell lines (MDAH-2774, SKOV-3, A2780) and their 
docetaxel and cisplatin resistant counterparts were utilized. Chemotherapy 
resistant cell lines were conferred by exposing parent EOC cell lines to 
continuous culture in media containing stepwise increases in either or 
docetaxel over a period of six months with a final concentration of 1.5 
μM cisplatin or 0.3 μM docetaxel. Total RNA was extracted, followed 
by cDNA synthesis and real-time RT-PCR was performed to determine 
mRNA levels of Titin. Data were analyzed using SPSS 15.0 for Windows 
with independent sample t-tests for sensitive EOC cells as compared to 
their chemoresistant counterparts. Statistical significance of p<0.05 is 
considered significant for all analyses.
Results: Titin expression was higher in chemosensitive EOC cells 
compared to docetaxel and cisplatin resistant cells. In MDAH-2774 
cells, titin mRNA levels were 2.83 ± 0.05 fg/µg in chemosensitive cells 
and decreased to 1.94 ± 0.06 fg/µg and 0.82 ± 0.09 fg/µg in docetaxel 
and cisplatin resistant cells, respectively (p<0.05). In SKOV-3 cells, 
titin mRNA levels were 5.25 ± 0.13 fg/µg in chemosensitive cells and 
decreased to 2.49 ± 0.12 fg/µg and 1.99 ± 0.08 fg/µg in docetaxel and 
cisplatin resistant cells, respectively (p<0.05). In A2780 cells, titin mRNA 
levels were 5.87 ± 0.3 fg/µg in chemosensitive and decreased to 4.11± 
0.21 fg/µg in cisplatin resistant cells (p<0.05).
Conclusion: Here, we identify for the first time that titin is expressed in 
EOC cells and further demonstrate titin expression to be downregulated in 
chemoresistant EOC cells. Understanding the mechanism by which titin 
expression is downregulated in chemoresistant EOC cells is of significant 
therapeutic value.
*Figure(s) will be available online.

T-123
DNA Methylation Identifies Complete Moles Destined to Develop into 
Gestational Trophoblastic Neoplasia. Jessica D St Laurent†,1 Lawerence 
Lin,2 Izildinha Maestá,3 Neil Horowitz,1 Ross Berkowitz,1 Kevin Elias∗.1 
1Brigham and Women’s Hospital, Boston, MA, United States; 2University 
of Sao Paulo, Sao Paulo, Brazil; 3Sao Paulo State University, Botucatu, 
Boston, Brazil.
Introduction: There is no method to predict which patients with complete 
hydatidiform mole (CHM) will develop gestational trophoblastic neoplasia 
(GTN). DNA methylation is a key regulatory mechanism in trophoblast 
development. This study sought to determine if DNA methylation 
distinguishes CHM destined to develop GTN. Array based bisulfite 
sequencing provides the ability to study whole genome methylation 
and enables discovery of epigenetic biomarkers and therapeutic targets.
Methods: Genomic DNA was extracted from 22 CHM specimens 
collected at the time of uterine evacuation. Bisulfite modification 
and methylation patterns were investigated using the Illumina 
HumanMethylation450 array, and validated by bisulfite sequencing for 
selected probes. Two-way hierarchical clustering was performed and the 
degree of methylation at sites throughout the genome were compared 
between samples. Quantitative comparison between sample clusters was 
used to identify significant differentially methylated regions (DMRs).
Results: Among the 22 patients, 13 had hCG normalization without 
treatment, and 9 developed GTN that required methotrexate. One 
methotrexate resistant case required second line therapy with pulse-ActD. 
Distinct methylation signatures were observed between benign CHM and 
CHM that progressed to GTN after two-way hierarchical clustering of 
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DMRs (Figure 1). 182 distinct genomic regions exhibited significantly 
different levels of methylation. 133 DMRs were hypomethylated and 47 
were hypermethylated in CHM cases that progressed to GTN. DMRs were 
more likely to occur in coding regions followed by intergenic regions. 
Notable DMRs between CHM progressing to GTN compared to benign 
CHMs include multiple PI3K/AKT pathway members: RPTOR (2.3 Fold 
increase, p=0.022), PIK3C2G (1.7 Fold decrease, p=0.038) and PEBP4 
(1.8-fold increase, p=0.003). TGFB receptor SMAD3 (2.0 Fold decrease, 
p=0.05) and NOTCH receptor DLL1 (2.5 Fold increase, p=0.008) were 
also notably altered.
Conclusion: This is the first study to identify epigenetic markers that 
predict progression to GTN in CHM tissue collected at initial uterine 
evacuation. DMRs between these populations of CHM not only predict 
new biomarkers and therapeutic targets for post-molar GTN, but also 
suggest DNA methylation is fundamental to tumorigenesis in GTD.
*Figure(s) will be available online.

T-124
NLRP7 Inflammasome Promotes Placental Choriocarcinoma Growth 
In Vitro and In Vivo. Deborah Reynaud†,1 Roland Abi Nahed†,1 Pierre-
Adrien Bolze∗,2 Frédéric Sergent∗,1 Mohamed Benharouga∗,1 Nadia 
Alfaidy∗.1 1INSERM U1036, Grenoble, France; 2Hospices de Lyon, 
Lyon, France.
Introduction: Complete hydatidiform moles (CHM) are benign 
precancerous lesions of the placenta that evolve in 5% of cases into a 
highly proliferative cancer called choriocarcinoma (CC). Numerous 
studies have reported correlations between the development of recurrent 
CHM and mutations in the Nlrp7 gene. NLRP7 protein belongs the 
NLRP7-inflammasome, whose activation contributes to the production 
of mature IL-1β and IL-18. Most of the work published on NLRP7 was 
focused on the study of nlrp7 mutations in CHM. Though, no study has 
characterized its role in normal and tumor placental development. The 
aim of this study was to characterize the role of this protein in normal 
and tumor placenta.
Methods: Three approaches were used, i) A clinical approach that allowed 
for tissue access from MHC and CC patients; ii) An in Vitro / Ex Vivo 
approach for the characterization of the role of NLRP7 in key processes 
of normal and tumor placental development using 2D and 3D culture 
systems. Two trophoblastic cells types were used, a non-tumor cell line, 
the HTR-8 Svneo and the JEG3 cells, derived from human CC; iii) An 
In Vivo approach through orthotopic injection of JEG3 cells, invalidated 
or not for the expression of the NLRP7 gene (ShRNA strategy), in the 
placenta of gravid mice. The tumor impact of JEG3 following their 
injection into the uterine horn and the vein of the tail of non-gravid mice 
was also examined.
Results: We demonstrated that NLRP7 protein is abundantly expressed 
in the normal placenta during the first trimester of pregnancy, that its 
expression is upregulated by hypoxia, and that this protein controls 
key processes of placental development such as proliferation and 
differentiation. The second part concerning the role of NLRP7 protein 
placental tumor development demonstrated that i) NLRP7 protein 
levels are increased in the placenta of MHC and CC patients, and that 
components of the NLRP7 inflammasome machinery are also deregulated, 
ii) the JEG3 cells overexpress NLRP7 compared to HTR-8 Svneo, iii) 
NLRP7 knock-down in JEG3 induced a significant decrease in their 
proliferation and an increase in their migration and invasion both in 
the 2D and 3D culture systems. The in vivo study demonstrated that the 
knock-down of NLRP7 decreased the development and metastasis of 
human CC in the three tested routes. Immunohistological, RNAseq and 
antibody-array analyzes allowed the characterization of the pathways 
regulated by the NLRP7 protein in JEG3 cells.
Conclusion: Altogether our study characterized the critical role of the 
NLRP7 protein in normal and tumor placental development and proposes 
the NLRP7 machinery as a potential target for CC treatment.

T-125
Schweinfurthins are a Novel Anti-Cancer Agent for PTEN-Mutated 
Cervical Cancer. Saumya Maru†, Hu Li, Deiter Gina, Preeti Bhadauria, 
Joshua Kesterson, Mary Tevethia, Jeffrey Neighbors, Nancy Lill, 
Raymond Hohl, Rebecca Phaeton∗. Penn State College of Medicine, 
Hershey, PA, United States.
Introduction: Schweinfurthin analogs are synthetic versions of natural 
plant products that induce toxicity in tumor cells bearing specific 
combinations of driver mutations. The anti-cancer activity of these 
compounds has been studied in various tumor models but has not yet been 
explored in cervical cancer. Most often, oncogenicity in cervical cancer 
involves human papillomavirus (HPV) E6/E7-mediated deregulation of 
the p53/pRb pathways, respectively; p53 gain-of-function (GOF) and 
PTEN mutations are rare. However, p53 GOF and PTEN mutation rates 
are enriched in advanced and recurrent cervical cancer and are present in 
a significant proportion of HPV-negative cervical cancers. In this study, 
we utilized schweinfurthin analog TTI-4242 to test whether HPV-positive 
cervical cancer cell lines and an HPV-negative/p53 GOF/PTEN-mutant 
cervical cancer cell line (C33A) are sensitive to its apoptotic effects.
Methods: Cell Lines: C33A (PTENmut, GOF p53R273H, HPV-negative), 
Caski (HPV-16+, HPV-18+), SiHa (HPV-16+), A549 (PTENwt, p53wt, 
lung carcinoma). Schweinfurthin treatment: All cell lines were grown in 
respective media and treated with various concentrations of TTI-4242 
and/or the proteasome inhibitor MG-132. MTT, Annexin V assays: 
Dose-response assays were performed per manufacturer’s specifications 
(Roche, BD Biosciences). Western blot: Standard western blotting 
protocols were used. Blots were probed for the proapoptotic, proteasome-
sensitive proteins Bax and Bak and for anti-apoptotic Bcl-2 (Cell Signaling 
Technologies). Data was analyzed with Image J software. All data reported 
are representative of three independent experiments.
Results: TTI-4242 demonstrated selective toxicity, failing to induce 
apoptosis of A549 cells (IC50>10 μM) but effecting cytotoxicity of 
C33A cells at low concentration (IC50 ~15 nM). HPV-positive Caski 
and SiHa cells were resistant to the schweinfurthin analog (IC50>5 
μM). Combinatorial treatment with MG-132 plus TTI-4242, which we 
predicted would block HPV E6-mediated Bak degradation and facilitate 
the induction of apoptosis, failed to enhance cell sensitivity to TTI-4242.
Conclusion: We report that HPV-negative C33A cells bearing the 
driver gene mutation TP53R273H are programmed for sensitivity to 
schweinfurthins. Complementary results from an isogenic cell panel in 
which this lesion is variously present or absent confirm that TP53R273H can 
sensitize immortalized cells to schweinfurthin-mediated cytotoxicity. Loss 
of p53wt, achieved in HPV-positive cervical cancer cells via E6-dependent 
p53 degradation, is not sufficient to confer sensitivity to the analogs. Thus, 
schweinfurthins are potentially useful therapeutic agents in the context of 
TP53R273H-positive, HPV-negative advanced cervical cancers.

T-126
Uterine Rupture “Alarm Criteria” in Patients Undergoing Trial of 
Labor after Cesarean Section (TOLAC). Iffath A. Hoskins, Sepideh 
Mehri, Frederick Licciardi. NYU Medical Center, New York, NY, United 
States.
Introduction: Uterine rupture is a rare but catastrophic complication 
with significant perinatal morbidity and mortality. The initial signs 
and symptoms can be non-specific, thus delaying definitive, life saving 
interventions. The purpose of this study was to identify maternal and/
or fetal “alarm criteria” in patients at risk for uterine rupture whole 
undergoing TOLAC.
Methods: A retrospective chart review was conducted of patients 
undergoing TOLAC, from March 2013 through December 2017. Inclusion 
criteria: patients aged 18-54 years, with 1 or 2 previous Cesarean sections 
(C/S), with singleton, vertex, >/= 34 weeks gestations. Exclusion criteria: 
patients with fetal demise, preterm gestation, contraindications to vaginal 
birth.
Results: There were 30,000 deliveries during the study period. Of these, 
12,900 (43%) underwent TOLAC and 2486 of these patients had 2 prior 
C/S. Uterine rupture at delivery was confirmed in 193 (1.5%) women, with 
172 (88.8%) being identified at C/S and 21 (11.1%) at vaginal delivery. 
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Anterior or side wall ruptures occurred in 136 (70.4%) patients. Of these, 
86 (63%) were located in the previous uterine scar. Category II or III fetal 
heart tracings occurring within the last hour of the diagnosis of rupture and/
or delivery, were noted in 164 (85.2%) patients. Abdominal pain, rated by 
the patients as “moderate/severe” in spite of previously adequate epidural 
analgesia, occurred in 185 (96%) patients. Intrapartum vaginal bleeding 
(>/=75 cc), occurred in 78 (40.7%) and loss of station of the presenting 
part in 57 (29.6%) patients. Loss of adequate uterine contraction pattern 
occurred in 57 (29.6%) patients.
Conclusion: The most frequent indicator of uterine rupture was moderate/
severe pain in spite of previously adequate analgesia versus FHR 
abnormalities, which are noted in the literature as being the most frequent 
and reliable indicator. We suggest that pain in this clinical setting is THE 
alarm criterion which should initiate interventions to mitigate adverse 
outcomes in these patients.

T-127
A Meta-Analysis of the Correlation between Maternal and Fetal 
Hemoglobin in Uncomplicated Pregnancies. Maria B Ospina, Jia Hang 
Li†, Stewart Rowe†, Andrew Woodman†, Thane Chambers, Stephane 
Bourque∗. University of Alberta, Edmonton, AB, Canada.
Introduction: Iron deficiency (ID) is the most common nutritional 
deficiency in the world, and pregnant women are especially vulnerable. ID 
can progress into ID anemia, and exposure during pregnancy is associated 
with negative perinatal outcomes. While maternal hemoglobin (Hb) is 
assessed in pregnancy, its association with fetal anemia and iron status is 
unclear. We are currently undertaking a systematic review to evaluate the 
evidence on the association between maternal indices of iron status and 
anemia, those of the newborn, and other adverse birth outcomes. Here we 
report the results of a meta-analysis of the correlation between maternal 
and cord blood Hb, taken as a surrogate for fetal Hb.
Methods: A comprehensive search was conducted up to May 2018 
on four electronic databases. Studies were included if they were 
observational studies, assessed correlations between maternal and fetal 
Hb in uncomplicated pregnancies. The GATE-revised quality appraisal 
tool was used to assess study risk of bias. A random-effects meta-analysis 
of correlation data between maternal and fetal Hb measurements was 
conducted using the Schmidt-Hunter method. Positive and negative values 
of the summary correlation are interpreted as follows: strong (-1.0 to -0.5 
or 1.0 to 0.5), moderate (-0.49 to -0.30 or 0.30 to 0.49), weak (-0.29 to 
-0.1 or 0.1 to 0.29) and none or very weak (-0.09 to 0.09).
Results: From 6,044 studies initially screened, 249 were included in the 
systematic review and 26 evaluated correlations between maternal Hb 
(measured at different pregnancy trimesters) and blood cord at delivery. 
The studies were published between 1973 and 2018; 10 studies were 
conducted in Asia, 5 in Africa, 4 in Europe, 3 in South America, and 2 
each in North America and Oceania. Correlations in individual studies 
ranged between -0.11 and 0.82. Meta-analysis of correlations between 
maternal and fetal Hb from 5,686 pairs of mothers and their newborns 
yielded a pooled positive but weak correlation of 0.28 (95% confidence 
interval 0.19, 0.36). The majority of the studies were of high risk of bias.
Conclusion: Results of this meta-analysis suggest a positive but weak 
correlation between maternal Hb values in pregnancy and fetal Hb 
measured from cord blood at delivery. The systematic review will 
consolidate current knowledge on the association between maternal 
and newborn ID and anemia, and other adverse birth outcomes and will 
guidethe development of novel strategies to improve diagnosis of fetal 
iron deficiency early in pregnancy, at which time intervention strategies 
can be implemented.

T-128
Resveratrol (Res) is a Potential Therapeutic Intervention to Prevent 
Increased Oxidative Stress and Metabolic Dysfunction in Obese 
Pregnant Rats. Guadalupe L Rodríguez-González†,1 Lilia Vargas-
Hernandez†,1 Luis A Reyes-Castro†,1 José A Sierra-Ramírez∗,2 Claudia J 
Bautista,1 Carlos A Ibáñez†,1 Nozomi Itani†,3 Peter W Nathanielsz∗,4,5 Paul 
D Taylor∗,3 Elena Zambrano∗.1 1Instituto Nacional de Ciencias Médicas 
y Nutrición SZ, Mexico, Mexico; 2Instituto Politecnico Nacional, Mexico, 
Mexico, Mexico; 3King’s College London and King’s Health Partners, 
London, United Kingdom; 4University of Wyoming, Laramie, WY, United 
States; 5Southwest National Primate Research Center, Texas Biomedical 
Research Institute, San Antonio, TX, United States.
Introduction: Maternal obesity (MO) in pregnancy causes maternal and 
offspring (F1) oxidative stress (OS) and metabolic dysfunction. Nutritional 
interventions during pregnancy offer a critical therapeutic window with 
potential benefits for both maternal and F1 health. Res has wide-ranging 
potential health benefits, including antioxidant capacity. We evaluated 
maternal Res intervention effects on OS biomarkers and metabolism in 
pregnant MO rats.
Methods: At weaning (day 21) female Wistar rats were allocated to either 
chow (C - 5% fat) or a high-fat diet (MO - 25% fat). One month before 
mating (day 90) and during pregnancy, half of each group received 20 mg/
kg/day Res orally (Cres and MORes) and maintained on their respective 
diets. At 19 days’ gestation, dams were killed, maternal body weight and 
serum was obtained to evaluate leptin and triglycerides (TG); maternal 
liver excised to determine liver fat area, nytrotirosine immunostained 
(NT) area and reactive oxygen species (ROS).
Results: MO pregnant rats had higher body weight, leptin and TG serum 
levels vs. C. Liver fat area, NT and liver ROS were greater in MO vs. C. 
Res lowered serum TG and liver ROS in MOres; liver fat area and NT 
were partially reduced in MOres. BW and serum leptin were unaffected 
in MORes. Res intervention in C dams (CRes) increased liver fat and 
reduced liver NT and ROS levels relative to C (Fig. 1).
*Figure(s) will be available online.
Fig 1. A) body weight, B) leptin; C) triglycerides, Liver: D) fat area (%), 
E) nytrotirosine area stained area (%); F) ROS. M ± SEM, n=6, p<0.05 
for data not sharing one letter.
Conclusion: MO during pregnancy leads to maternal metabolic 
dysfunction and dysregulation of oxidant/antioxidant homeostasis. 
OS represents a likely candidate mechanism by which MO programs 
F1 metabolic outcomes (1). Res intervention is a potential therapeutic 
intervention to reduce OS and adverse maternal metabolic outcomes. (1) 
Epigenomics. 2015;7(2):283-300.
This work was supported by the Newton Fund RCUK-CONACyT 
(FONCICYT/49/2016).

T-129
Correlation Network Analysis of Maternal Lifelogs and Plasma 
Metabolites in Maternity Log Study. Takafumi Yamauchi,1,2 Daisuke 
Ochi,1,2 Takahiro Mimori,2 Yoshiki Tsunemoto,1 Satsuki Kumatani,1 Maiko 
Wagata†,2,3 Riu Yamashita,4,2 Osamu Tanabe,5,2 Naoko Minegishi,2 Nobuo 
Yaegashi,3 Satoshi Hiyama,1 Masao Nagasaki,2 Junichi Sugawara∗,2,3 
Maternity Log Study Group. 1NTT DOCOMO, Inc., Yokosuka, Kanagawa, 
Japan; 2Tohoku University, Sendai, Miyagi, Japan; 3Tohoku University 
Graduate School of Medicine, Sendai, Miyagi, Japan; 4National Cancer 
Center, Kashiwa, Chiba, Japan; 5Radiation Effects Research Foundation, 
Hiroshima, Hiroshima, Japan.
Introduction: Pregnancy complications including hypertensive disorders 
of pregnancy and preterm birth are multifactorial diseases. For the 
elucidation of the mechanisms of these diseases, previous studies have 
focused on relationships between pregnancy complications and disease 
related factors such as maternal biometric information, lifestyle, and omics 
data. However, it is not clear whether or how these factors are interrelated, 
and complex relationships between biological parameters of pregnant 
women and her environments are still unknown.
Methods: We are conducting a prospective cohort study of pregnant 
women named “Maternity Log Study.” By using a smart phone and 
monitoring devices, participants (n=301) uploaded daily lifelogs including 
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biometric information on more than 20 items such as home blood pressure, 
as well as lifestyle information on more than 10 items such as hours of 
sleep. Furthermore, we collected specimens including blood, saliva, 
dental plaque, and urine for multi-omics analyses. This study protocol 
obtained approval from the ethics review committee established by Tohoku 
University Graduate School of Medicine (ID 2014-1-704). In the present 
study, we demonstrated exhaustive correlations among maternal lifelogs 
and plasma metabolites measured by GC-MS and 1H-NMR.
Results: We found many significant (FDR < 0.05) correlations among 
maternal lifelogs and plasma metabolites. Interestingly, the average 
number of steps per day showed a negative correlation with the level of 
glucose in the second trimester. Several studies have reported that exercise 
during pregnancy prevents onset of gestational diabetes, and our result was 
consistent with the previous results. In addition, when a bedtime was later, 
levels of metabolites in the glycolytic pathway or the citric cycle, including 
dihydroxyacetone phosphate and fumaric acid, were decreased in the 
second trimester. Furthermore, hours of sleep showed a positive correlation 
with the level of dihydroxyacetone phosphate. Because metabolic defects 
are associated with various pregnancy complications, maternal lifestyle 
may be involved in their etiology via metabolic alterations.
Conclusion: We identified exhaustive correlation networks of maternal 
lifelogs and plasma metabolites. Further bioinformatics analyses using 
other omics data should uncover detailed relationships between biological 
parameters of pregnant women and her environments.

T-130
Epigenetic Changes in the Mouse Aorta During Pregnancy: A Whole 
Genome Methylation Study. Stephen Brown∗,1 Daniel Skora†,2 Lucia 
Brown,1 Dianne Gerrard†,1 Seth Frietze∗.1 1University of Vermont, 
Burlington, VT, United States; 2Fertility Specialists of Texas, Dallas, 
TX, United States.
Introduction: Epidemiologic data indicate that hypertensive pregnancy 
is associated with increased risk of cardiovascular disease, suggesting 
a long-lasting effect on maternal blood vessels. Consistent with this, 
studies in animals indicate that the maternal aorta undergoes structural 
adaptation during pregnancy. Our recent data indicate that pregnancy is 
associated with epigenetic changes in the smooth muscle of the aorta, 
providing a potential mechanism by which pregnancy related alterations 
in maternal vessels could persist over time. In order to further explore 
pregnancy related epigenetic changes in the aorta, we used methyl-
immunoprecipitation of genomic DNA from aortic smooth muscle 
followed by sequencing (Me-DIP-seq) to characterize pregnancy related 
alterations in genomic methylation.
Methods: Timed matings were carried out in Bl6 mice and portions of the 
abdominal aorta from below the renal arteries down to the bifurcation were 
harvested from pregnant dams at several gestational timepoints as well as 
at 30 days postpartum. A total of 5 animals were included in each of four 
groups. DNA was prepared, mechanically sheared and sequencing library 
linkers were ligated. Then, DNA was denatured, bound to an anti-5methyl 
cytosine antibody and the bound fraction recovered using a commercial 
kit. Captured DNA was amplified and submitted for Illumina sequencing. 
Sequence depth and quality was assessed with standard methods and the 
software package MACS2 was used to identify methylation peaks. We then 
identified genomic regions with methylation differences between groups.
Results: Eighteen libraries were prepared and sequenced. Read depth 
varied from 12-25 million reads, and alignment rates varied from 95-99%, 
indicating sufficient depth and quality. Pearson correlation revealed that 
samples within groups were highly correlated. Comparisons between 
experimental groups indicated extensive methylation changes associated 
with pregnancy. Pathway analysis of genes within differentially methylated 
regions mapped to pathways important for cardiovascular processes, 
including, angiogenesis, cartilage development and MAP kinase activity.
Conclusion: Our data suggest that pregnancy induces significant changes 
in genomic methylation of the smooth muscle of the maternal aorta. This 
provides a potential mechanism through which pregnancy may have long 
term effects on maternal cardiovascular function.

T-131
Abstract Withdrawn

T-132
Maternal Mercury Levels during Pregnancy through Longitudinal 
Hair Analysis Using Laser-Ablation ICP Mass Spectrometry. Elaine 
M Jaworski†, Loralei L Thornburg, Matthew D Rand. University of 
Rochester, Rochester, NY, United States.
Introduction: Despite recommendations for fish consumption in 
pregnancy, the levels of methylmercury (MeHg) exposure and elimination 
rates are incompletely understood. Improved analytical approaches 
to longitudinal analysis of hair Hg make kinetic analyses of MeHg in 
pregnant women eating fish possible. The objective of this study is to 
assess feasibility of measuring the MeHg elimination rate in pregnant 
women via a non-invasive longitudinal Hg analysis methodology in hair 
samples collected near delivery.
Methods: Subjects with >10 cm of hair length were recruited near delivery 
and divided by retrospective food diaries into fish eaters (FE) and non-
fish eaters (NFE). Hair strands were sampled and analyzed with laser 
ablation inductively coupled plasma mass spectrometry (LA-ICP-MS). 
Ablations at 333 µm increments (approximately 1 day of hair growth) 
achieved measurements of daily MeHg levels for at least 266 days of 
pregnancy and 30 days prior. The regions of Hg decline, indicating recent 
fish consumption, were modeled with first-order kinetics to determine 
elimination rates and half-lives.
Results: A total of 20 FE and 10 NFE subjects were recruited over a two-
week period. Longitudinal MeHg hair profiles completed for three subjects 
showed detectable differences between FE (S23 and S1) and NFE (S13), 
with increased baseline MeHg in the hair of FE (figure). Both S1 and S23 
reported consumption of canned tuna 2-3 times weekly. S23’s Hg profile 
had peaks (arrows) and declines (star), resulting from distinct fish meals. 
Half-life calculations for S23 gave t1/2=25-50 days across pregnancy. In 
contrast, the absence of definitive periods of Hg decline for S1 prevented 
estimation of elimination rates. Given limited accuracy of subject recall of 
exact fish consumption dates and potential variance in hair growth rates, 
precise MeHg elimination rate determination was not possible.
Conclusion: Our study revealed pregnant women consume fish in the 
local population, underscoring the importance of understanding MeHg 
metabolism in pregnancy. Our data reinforce the capabilities of LA-ICP-
MS to detect small changes in hair Hg attributable to fish intake, making 
determination of elimination rates during pregnancy feasible. Moving 
to a prospective protocol to capture accurate fish consumption data will 
facilitate future kinetic studies of MeHg metabolism during pregnancy 
and ultimately contribute to improved fish consumption advisories.
*Figure(s) will be available online.

T-133
Increased Arterial Wall Shear Stress Induces Phenotypic Modulation 
of Vascular Smooth Muscle Cells and Hypocontractility of Uterine 
Arteries during Gestation. Nga Ling Ko∗,1 Maurizio Mandàla,2 Natalie 
Ray,1 Annie Glessner-Fischer,1 Thomas O’Leary,1 Narmin Mukhtarova,1 
Michael Previs,1 George Osol.1 1The University of Vermont, Burlington, 
VT, United States; 2University of Calabria, Cosenza, Italy.
Introduction: Maternal uterine circulatory adaptations are important 
for maintaining uteroplacental perfusion and assuring healthy pregnancy 
outcome. Using an in vivo surgical model to manipulate uterine 
hemodynamics in the rat, we previously demonstrated that increased wall 
shear stress (WSS) secondary to hemochorial placentation (which reduces 
distal resistance) is the principal physiological stimulus for expansive 
arterial remodeling. Here, we hypothesized that this process alters both 
the structure and functionality of uterine artery vascular smooth muscle 
cells (VSMCs) in a way that favors increased uteroplacental perfusion.
Methods: Cervical end unilateral ligation of the main uterine artery 
(MUA) and vein in Sprague Dawley rats (n=12) was performed on day 10 
of pregnancy to alter the pattern of WSS by creating a single directional 
inflow from the ovarian artery; the contralateral, sham-operated MUA 
served as an internal control. Following uterine excision on gestational 
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day 20, segments of ovarian end MUAs from each horn were dissected, 
cannulated and pressurized. Lumen diameter responses to vasoconstrictors 
(U46619, phenylephrine) were then measured. Ovarian end MUA media 
thickness, VSMC layers, cross-sectional cellular area and proteomics were 
analyzed by transmission electronic microscopy (TEM) and quantitative 
mass spectrometry.
Results: Cervical end ligation induced a significant (>40%) increase in 
ovarian end MUA lumen diameter. The ovarian end MUAs in the ligated 
horn were unable to constrict to either agonist at a physiological pressure 
(90 mmHg) but regained the ability to constrict when pressure was lowered 
to 40 mmHg. TEM revealed an ~30% thinner media layer and a switch of 
VSMCs from the contractile to a synthetic phenotype without any change 
in the number or cross-sectional area of individual VSMCs. Proteomic 
analysis showed that the ratio of Myh11/histone (an indicator of myosin 
content per cell) in the ovarian end MUAs was significantly lower in the 
ligated horn (0.78 ± 0.08 vs.1.22 ± 0.1; p<0.01).
Conclusion: Use of a surgical approach to alter uterine hemodynamics 
demonstrated that increased WSS induced structural remodeling and 
functional hypocontractility of the uterine arteries during pregnancy. 
The latter may be due to a combination of increased wall tension and cell 
stress (as a result of the increased lumen diameter), reduction in VSMC 
contractile proteins, and VSMC switching to a more synthetic phenotype. 
These compensatory adaptations likely maximize uteroplacental perfusion 
to maintain fetal growth and normal pregnancy outcome.

T-134
Effects of Genetically-Induced Expansion of the Placental Endocrine 
Zone on Maternal Physiology and Fetal Growth in Mice. J Lopez-
Tello†, H E. j. Yong, ER Christoforou, I Sandovici, M Constancia, AN 
Sferruzzi-Perri. University of Cambridge, Cambridge, United Kingdom.
Introduction: The placenta is a major endocrine organ that produces 
hormones with proposed roles in maternal physiological adaptations 
supporting fetal growth (Napso et al., 2018). Failures in maternal 
adaptations can result in abnormal birthweight and gestational diabetes 
which may threaten the health of the mother and her baby. However, 
our understanding of the importance of placental endocrine function 
in maternal adaptations and fetal growth is incomplete. To address this 
knowledge gap, the present study used over-expression of the growth-
promoting imprinted gene, Igf2, a driver of placental endocrine cell 
formation, as a tool.
Objective: To determine the effect of over-expressing Igf2 in the placental 
endocrine zone (Jz-Igf2OE) on maternal physiology and conceptus 
growth in mice.
Methods: Transgenic mice were crossed to produce entire litters 
with Jz-Igf2OE (activation of the normally silent maternal Igf2 copy; 
H19DMRflox/TpbpaCre). On day 16 of pregnancy (term ~20 days), dams 
were anaesthetised for blood collection, schedule 1 killed and tissues 
retrieved for molecular analysis. Conceptus weights were recorded and 
placentas were taken for structural analysis. Data were compared to 
pregnancies with unaltered placental Igf2 expression. Experiments were 
performed in accordance with UK Animals Scientific Procedures Act.
Results: Dams with Jz-Igf2OE litters had heavier fractional kidney, heart 
and liver weights compared with pregnant controls. They also displayed 
higher circulating glucose, insulin and leptin but reduced free fatty acids 
plasma concentrations. Proteins involved in glucose and lipid handling 
(eg. PI3K-p110β, total AKT, p70S6K and PPAR-α) were downregulated 
in the liver of Jz-Igf2OE dams. Despite no difference in plasma IGF2 
concentrations, progesterone and estradiol were significantly higher in 
dams carrying Jz-Igf2OE litters. Feto-placental weights were increased 
and related to an expansion of the placental endocrine region with Jz-
Igf2OE.
Conclusion: Genetically-induced expansion of the placental endocrine 
zone (via Jz-Igf2OE) alters maternal body composition and metabolic and 
endocrine state. Work is underway to assess whether disturbed maternal 
metabolic physiology in pregnancy is also observed in the postpartum of 
the mothers. Project supported by the Royal Society.
*ref: Napso et al., Front Physiol 2018; 9.

T-135
Myogenic Tone in Preplacental Resistance Arteries from Late 
Pregnant Rats is Associated with Increased Calcium Sensitivity due 
to RhoA Activation. Narmin Mukhtarova, Nga Ling Ko, Natalia Gokina∗, 
George Osol∗. University of Vermont Larner College of Medicine, 
Burlington, VT, United States.
Introduction: Although myogenic tone (MT) is normally absent in small 
uterine arteries, we and others have reported that it develops during 
pregnancy in vessels from both women and rodents. Neither the timing 
of its appearance relative to gestational age, nor the underlying molecular 
mechanisms responsible for its induction, however, are known. Here, we 
hypothesized that: (1) MT may help control bleeding during parturition 
and would, therefore, most likely be a late-pregnancy event and (2) based 
on earlier reports of NO having a positive modulatory effect on RhoA 
signaling, that MT arises from an increase in vascular smooth muscle 
(VSM) calcium sensitivity secondary to upregulation of RhoA.
Methods: Second order preplacental uterine radial arteries from early 
pregnant (EP; day 12/22, n=5), mid-pregnant (MP; day 16, n=5), and 
late-pregnant (LP; day 20, n=5) Sprague Dawley rats were cannulated 
and pressurized to 60 mmHg, and the extent of MT determined; VSM 
cytosolic calcium was measured with Fura 2. A 4th group of rats (n=5) 
was subjected to NOS inhibition by the addition of L-NAME (0.5 g/L) 
to drinking water from gestational days 10 to 20. Arterial RhoA protein 
expression was compared by Western blotting, and the acute effects of 
RhoA on MT were evaluated by using a RhoA kinase inhibitor (Y27632, 
1-10 µM).
Results: MT (%) was significantly increased in LP (35 ± 5) vs. EP 
(1.4 ± 0.7) and MP (3.6 ± 0.8) vessels, and reduced in arteries from 
L-NAME treated animals as reported earlier. Y27632 decreased LP MT 
in a concentration-dependent manner (by 82 ± 11 % @ 10 µM) without 
producing any reductions in VSM cytosolic calcium. RhoA protein levels 
increased progressively during gestation, with highest levels seen in LP 
arteries. This effect was absent in NOS-inhibited animals.
Conclusion: (1) The appearance of MT is a late-pregnancy phenomenon 
in the uteroplacental circulation and, (2) its expression appears to be due 
to RhoA-mediated increases in VSM calcium sensitivity. (3) Involvement 
of RhoA is further supported by its augmented protein expression during 
gestation, and by the acute vasodilatory effects of Y27632. (4) NOS 
inhibition significantly attenuated both RhoA expression and MT, thereby 
linking these mechanisms to gestational diseases associated with reduced 
NO signaling such as preeclampsia.

T-136
Wall Shear Stress (WSS) Normalization as a Physiological Mechanism 
for Regulating Uterine Arterial Growth during Pregnancy. George 
Osol∗,1 Eli Khankin,2 Nga Ling Ko,1 Maurizio Mandàla,3 Ananth 
Karumanchi.2 1The University of Vermont, Burlington, VT, United States; 
2Harvard Medical School, Boston, MA, United States; 3University of 
Calabria, Cosenza, Italy.
Introduction: Although it is well known that growth of the maternal 
uterine vessels during pregnancy is essential for normal placental perfusion 
and pregnancy outcome, the primary physiological mechanism by which 
this process is regulated has not been established. By using a combination 
of in vivo and in vitro methodologies, we tested the hypothesis that arterial 
remodeling is stimulated by increased WSS secondary to hemochorial 
placentation, and that its normalization is the primary means by which 
the extent of expansive circumferential remodeling is regulated during 
normal gestation.
Methods: In mammals, including humans and rats, uteroplacental 
perfusion is normally accomplished by dual inflow from the anastomosed 
uterine and ovarian arteries. Pregnant (gestational day 10/22) Sprague 
Dawley rats (n=10) underwent unilateral ligation of the main uterine 
artery (MUA) and vein at the cervical end to restrict the inflow/outflow 
of blood to the ovarian artery (LO); the contralateral sham-operated side 
(SO) was used as the control. This procedure alters uterine hemodynamics 
by increasing WSS, since one vessel must now supply the entire uterine 
horn. Arterial diameter and blood flow velocity were measured by 
micro-ultrasound (Vevo® 2100) 10 days later (day 20/22), and values 
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used to calculate WSS. Once measurements were made, the main uterine 
arteries were isolated and pressurized within an arteriograph to confirm 
dimensional changes.
Results: Following surgery, ovarian-end MUA diameters were 51 ± 10% 
larger, and velocity 89 ± 39 % greater on the ligated LO vs. SO side. WSS, 
on the other hand, was virtually identical in LO vs. SO arteries: 52 ± 8 
dynes/cm2 (LO) vs. 50 ± 10 dynes/cm2. The incidence of fetal resorptions 
and fetal weights were comparable in the SO vs. LO horns, showing that 
structural and hemodynamic adaptations provoked by surgery were fully 
compensatory in terms of pregnancy outcome.
Conclusion: These data support the concept that increased WSS secondary 
to hemochorial placentation is the primary physiological stimulus for 
maternal uterine vascular remodeling, and that its normalization provides a 
set point for determining the extent of arterial circumferential growth. Our 
findings may also explain why this process is compromised in gestational 
diseases such as preeclampsia, where attenuated spiral artery remodeling 
would diminish the subsequent increase WSS, result in a smaller-than-
normal arterial caliber, and lead to placental under-perfusion.

T-137
Scheduled Versus As-Needed Postpartum Analgesia after Vaginal 
Delivery: Effect on Opioid Use. Matthew J Blitz†,1 Lakha Prasannan†,1 
Guillaume J Stoffels,2 Karalyn Pappas†,2 Burton Rochelson,1 Harvey 
Marchbein.1 1Donald and Barbara Zucker School of Medicine at Hofstra/
Northwell, Manhasset, NY, United States; 2Feinstein Institute for Medical 
Research, Manhasset, NY, United States.
Introduction: Our objective was to determine how inpatient opioid 
utilization after vaginal delivery is affected by as-needed postpartum 
analgesia compared to scheduled dosing of a multimodal analgesic 
regimen.
Methods: Retrospective cohort of term singleton vaginal deliveries at a 
tertiary hospital from 2013-2016. A new postpartum pain management 
protocol was implemented in mid-2014 consisting of scheduled dosing 
of a multimodal analgesic regimen. Previously, patients received pain 
relief only as needed, by reporting elevated pain scores. Exclusions 
were: NSAID or opioid allergies, protocol deviations, drug abuse 
history, positive urine toxicology, prolonged hospitalization, postpartum 
hemorrhage, preeclampsia, incomplete records. Outcomes were the 
percentage of patients receiving oxycodone and mean oxycodone 
consumption per inpatient day in grams (g). Segmented regression 
analysis of interrupted time series was used to estimate linear time trends 
of oxycodone consumption pre- and post-protocol implementation.
Results: A total of 12,684 deliveries were included: 5,446 as-needed and 
7,238 scheduled postpartum analgesia. After adjusting for confounders, 
there was a downward trend in the percentage of patients receiving 
oxycodone (0.005% per month; p<0.0001) before implementation and 
an upward shift at implementation (+7.4%, p<0.0001) of the scheduled 
pain management protocol. The slope of the trend was unchanged after 
implementation. Among patients who received oxycodone, monthly means 
of oxycodone consumption per day before and after implementation 
ranged from 17.7-26.4 g and 14.6-25.4 g, respectively; no trend existed 
before or after the new protocol, and there was no shift at the time of 
implementation.
Conclusion: In uncomplicated term vaginal deliveries, scheduled 
multimodal analgesia is associated with an increased percentage of women 
who receive oxycodone but no change in mean oxycodone consumption 
per inpatient day compared to as-needed analgesia. 
*Figure(s) will be available online.

T-138
Lactation and Association with Maternal DNA Methylation. Adetola 
F Louis-Jacques,1 Aruna Bansal,2 Ronald R. Magness,1 Charles J 
Lockwood,1 Maureen W Groer∗.3 1University of South Florida Morsani 
College of Medicine, Tampa, FL, United States; 2Acclarogen Ltd, 
Cambridge, United Kingdom; 3University of South Florida College of 
Nursing, Tampa, FL, United States.
Introduction: Lactation is associated with decreased risk of breast cancer, 
ovarian cancer, hypertension and type 2 diabetes in mothers. However, 
little is known about the molecular basis of these improved health 
outcomes. We hypothesize that women who predominantly breastfeed 
will display differences in DNA methylation as compared to women who 
predominantly formula feed.
Methods: This study was nested within a prospective cohort study 
of healthy women during pregnancy and followed up to 12 months 
postpartum. Blood samples, demographic data, medical histories and 
detailed lactation information were obtained. The lactation group 
was defined as exclusive or high partial breastfeeders for 4-6 months 
postpartum; controls were formula feeding women. DNA was extracted 
from preserved peripheral blood mononuclear cells (PBMCs). Illumina 
Human MethylationEpic Array was used to interrogate over 800,000 
methylation sites. Quality control and differential methylation analyses 
were performed.
Results: DNA methylation was performed on 128 PBMC samples from 
24 participants collected during pregnancy (1 sample mid trimester) and 
monthly during the postpartum period (up to 9 samples per participant), 
comparing the lactation group (n = 15) to controls (n = 9) that met 
eligibility criteria. Samples were of high quality. The top differentially 
methylated cytosine-guanine (CpG) sites mapped to the following genes: 
NCLN, PPDPF, BMPR1A, UPF1, PRKAG2, CARM1, SLC25A46, CFL1. 
None of the differentially methylated CpG sites reached genome-wide 
level of statistical significance.
Conclusion: This is the first study in humans to assess maternal lactation 
status and DNA methylation in a longitudinal fashion during pregnancy 
and the postpartum period. The next step is a candidate gene approach 
assessing biologically plausible methylation sites in genes that have been 
linked to diseases for which lactation is protective.

T-139
Perilipin-2 Determines Lactation Success through Novel Mammary 
Gland-Independent Hormonal Mechanisms. Jenifer Monks, Elise S 
Bales, James L McManaman∗. University of Colorado Anschutz Medical 
Campus, Aurora, CO, United States.
Introduction: Lactation is a hormonally regulated reproductive process 
that uniquely evolved in mammals and monotremes to meet offspring 
nutritional requirements. Interference with lipid secretion into milk is 
associated with lactation failure in multiple genetic models. Previous 
studies documented lactation failure in female mice lacking perilipin-2 
(Plin2), a major cytoplasmic lipid droplet scaffold protein and regulator 
of lipid metabolism in mammary glands and liver. We hypothesize that 
mammary gland specific functions of Plin2 are required for milk lipid 
secretion and lactation success.
Methods: Groups of Plin2+/+ (WT, N=5), Plin2+/- (Het, N=6), and Plin2-

/- (Null, N=6) littermate dams were housed with proven WT males for 
one day to initiate pregnancy and then removed (singly-housed) or were 
co-housed with males throughout two rounds of pregnancy/lactation 
at ambient temperature. The fraction of dams initiating lactation were 
quantified on day 1 of lactation (L1). Dam body weights, and litter growth 
rates were quantified in the co-housed group. Milk and mammary glands 
were obtained on L1 in the singly-housed group and on L10 of the third 
pregnancy/lactation cycle in the co-housed group. In some experiments, 
the fraction of dams initiating lactation in the singly-housed group was 
determined at isothermal temperatures or after oxytocin injection on L1.
Results: Approximately 80% of WT and Het dams, and 0% of Null dams 
successfully initiated lactation in the singly-housed group. Histological 
analysis showed large lipid droplets, indicative of impaired lipid secretion, 
in mammary epithelial cells of singly-housed but not co-housed Null dams 
on L1. Intriguingly, 80% of Null dams initiated lactation in the co-housed 
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group. For co-housed females, body weight changes during pregnancy, 
growth rates of litters during lactation, and milk volume production and 
the fat content of milk on L10 were not significantly different for WT, 
Het or Null dams (two-way ANOVA), suggesting that loss of Plin2 does 
not alter mammary gland development, lactation or milk fat production 
in co-housed Null dams. Significantly, we also did not detect differences 
in the fraction of dams initiating lactation for singly-housed dams with 
conditional Plin2 deletion in mammary epithelial cells, liver or adipose. 
The lactation defect found in singly-housed Null dams was rescued by 
housing them under isothermal conditions or by injecting them with 
oxytocin at parturition
Conclusion: These data demonstrate that lactation defects observed in 
Plin2-Null mice are not due to cell autonomous effects of Plin2 function 
in mammary epithelial cells and disproves our hypothesis. The data 
suggest the alternative hypothesis that Plin2 indirectly influences lactation 
success by influencing oxytocin production/secretion, which is known to 
be regulated by male presence and body temperature.

T-140
Latent Toxoplasma Gondii in Pregnant Hispanic Women. Maureen 
Groer∗,1 Allyson Duffy,1 Adetola Louis-Jacques,1 Teodore Postolache,2 
Samia V Dutra.1 1University of South Florida, Tampa, FL, United States; 
2University of Maryland, Baltimore, MD, United States.
Introduction: Toxoplasma gondii is a worldwide infection that exists after 
the acute phase as a chronic, usually latent, encysted brain and muscle 
infection. Immune deficiency can reactivate the parasite, and the risk for 
reactivation during pregnancy is unknown. Hispanic women had a higher 
seroprevalence and may be infected with a more virulent serotype. In 
an ongoing study of Hispanic women, studied through pregnancy and 
the postpartum, we are collecting immune, metabolic, and psychosocial 
variables in women positive for T. Gondii IgG, compared to a negative 
control group.
Methods: Women are screened in the first trimester for T. gondii IgG 
and then followed with three additional visits through their pregnancy 
and early postpartum. Tryptophan catabolites and a panel of cytokines 
are measured at each visit. Retinal scans are performed for T. gondii 
choroioretinitis. Participants complete a demographic scale, the MOS 
(social support) the Edinburgh (depression) and the Perceived Stress scale.
Results: Early results are that 138 women have been screened, and 25 
were positive at first prenatal visit (mean gestational age=11.53 ±4.46) 
for T. gondii IgG (18%). All women were negative for T. gondii IgM. The 
T. gondii positive women had a higher frequency of adverse pregnancy 
outcomes compared to controls, and more reports of previous spontaneous 
abortions. They reported fewer years living in the U.S. The T. gondii 
groups reported higher cat ownership than the negative group. The titers 
for T. gondii changed over the pregnancy, generally decreasing from 
visit 1 to visit 2. A metabolic panel measuring tryptophan catabolism at 
intake into the study showed higher nitrite levels in the T. gondii positive 
group, which may be a marker of nitrosative stress. Phenylalanine levels 
were higher in the positive group as well, suggesting interruption in 
hydroxylation, and phenylalanine was inversely correlated with 4 of the 
8 cytokines. Edinburgh depression scores were similar as were Perceived 
Stress scores in the two groups. Both groups had low social support scores 
compared to normative values and social support was highly inversely 
correlated with stress and depression scores.
Conclusion: These are early results in a study that will ultimately enroll 
200 T. gondii positive and 200 T.gondii negative Hispanic pregnant women, 
examining the risk for reactivation during the immunocompromised period 
of pregnancy.

T-141
Mothers of Very Low Birth Weight Infants: Chronic Stress and 
Modulation of Gut Microbiome at 4 Years Postpartum. Adetola F 
Louis-Jacques,1 Samia Dutra†,2 Jessica Gordon,2 Maureen W Groer∗.2 
1University of South Florida Morsani College of Medicine, Tampa, FL, 
United States; 2University of South Florida College of Nursing, Tampa, 
FL, United States.
Introduction: Very Low Birth Weight Infants (VLBW) infants are at 
increased risk for short term morbidity and mortality, and those that survive 
may develop long-term disabilities. The high risk pregnancy, birth events 
and complicated postnatal course may lead to an unfavorable mental state 
in parents of VLBW infants. Rates of posttraumatic symptoms and stress 
are higher in mothers of VLBW when compared to mothers of healthy term 
infants during the early postpartum period. We hypothesize that mothers 
of VLBW infants will have high rates of stress symptoms; activation of 
HPA axis which will lead to gut dysbiosis at 4 years postpartum.
Methods: Our group followed 78 VLBW infants through their NICU 
stay and 25 of these children at 2 and 4 years of age, focusing on the 
child’s health, neurodevelopment, behavior and growth. We also asked 
the mothers to complete the Parental Stress Scale (PSS) and the PTSD 
Checklist-civilian (PCL-C) scale, we collected maternal hair samples 
(cortisol levels) and maternal stool samples for gut microbiome (Shannon 
diversity).
Results: Twelve of the 23 mother-infant dyads (2 sets of twins) agreed 
to participate in a stress study at the 4 year home visit. The PCL-C mean 
score was high (44.7) and six of the eleven mothers had PCL-C scores 
between 48 and 77, which indicates a high probability of PTSD. The PSS 
scores were also high with a range between 46 and 82. The PCL-C scores 
were highly correlated with PSS scores (r=.70, p=.008) and child behavior 
(depression and autism symptoms). The PSS scores were correlated with 
length of NICU stay, and child anxiety and oppositional/defiant symptoms. 
There was a trend for hair cortisol to be higher in mothers with the 
highest stress scores (r=.49, p=.1). Mothers of boys had 12 times higher 
hair cortisol levels compared to mothers of girls. Gut microbial Shannon 
diversity was not associated with maternal stress or PTSD symptoms, 
but was strongly associated with the child cognitive level (r=.69, p=.02).
Conclusion: Mothers of VLBW infants report high rates of parental 
stress and posttraumatic stress symptoms 4 years postpartum. The 
stress scores and maternal microbial diversity are related to the child’s 
health outcomes. The chronic stress experienced may negatively impact 
subsequent pregnancies and maternal long term health. Although this 
is a small sample of mothers of VLBW infants, the significant findings 
warrant further study in a larger sample.

T-142
The Effects of a High-Cholesterol Diet on the Pulmonary Immune 
Response to LPS-Induced Acute Lung Injury in Pregnancy. Rebecca 
E Rieck†, Joseph J Bivona, Sebastian Ventrone, Marta Kokoszynska, 
Melissa Floersch, Laura R Hoyt, Benjamin T Suratt, Elizabeth A Bonney∗. 
University of Vermont College of Medicine, Burlington, VT, United States.
Introduction: Acute respiratory distress syndrome (ARDS) in pregnancy 
occurs in 59.6 out of 100,000 live births and is associated with a 9% 
mortality rate. Our previous research demonstrated that pregnancy 
augments the pulmonary innate immune response to lipopolysaccharide 
(LPS)-induced lung injury. An intriguing model of diet-induced 
dyslipidemia exist in which there is attenuated neutrophil response to 
LPS-induced ALI with associated impaired release of pro-inflammatory 
cytokines. Based on these observations in a nongravid animal model, 
we sought to evaluate the effect of a high cholesterol diet (HCD) on the 
pulmonary immune response to LPS-induced acute lung injury during 
pregnancy.
Methods: Age-matched adult C57BL/6N female mice were fed either 
stock diet or HCD ad libitum for 28 days. Same-strain males fed stock 
diet or HCD for 7 days prior to mating. Mice were then timed-mated 
under specific pathogen free conditions and normal light-dark cycles. On 
gestational day 16, the mice were exposed to nebulized LPS (3 mg/ml) for 
15 minutes. At 24 hours, the mice were euthanized and bronchoalveolar 
lavage (BAL) fluid, lung tissue, and blood were collected. Cell counts 
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and differentials in both BAL and blood were determined. BAL albumin 
levels were measured by Western blot and results were quantified using 
densitometry. Whole lung cytokine IL-6, keratinocyte cytokine (KC), and 
TNF-α mRNA levels were assessed using quantitative real-time PCR. 
Significant difference (p<0.05) in cell counts, cytokine levels, and albumin 
levels (mean ± SEM) were assessed using the t-test.
Results: The number of pups and mean pup weight was similar between 
control and high cholesterol groups (8.8 vs 7.6, p=0.943 and 0.2327g vs 
0.2681g, p=0.2631, respectively). There was no evidence of pregnancy 
resorption nor preterm delivery. Hypercholesterolemic pregnant mice had 
higher BAL neutrophil counts than control pregnant mice (2.435x106 vs 
1.885x106, p=0.0367) without a concomitant change in macrophage counts 
(p=0.0895). Peripheral neutrophil counts were not different between 
groups (p = 0.7295). Airspace albumin levels were similar in the two 
groups of animals (p=0.0915). Whole lung levels of IL-6, KC, and TNF-α 
were not significantly different between groups.
Conclusion: Mice exposed to a high cholesterol diet prior to and during 
pregnancy exhibit an augmented innate immune response to LPS-induced 
ALI compared to mice on a control diet during pregnancy. This does not 
correlate with alterations in airspace albumin nor whole lung cytokine 
levels. These findings are in contrast to what is seen in nonpregnant female 
mice. This may be due to pregnancy-associated changes in neutrophil 
function or vascular adhesion molecule expression.

T-143
Gonadotrophin Releasing Hormone Receptor Antagonists are a 
Potential Targeted Treatment for Ectopic Pregnancy. Lisa Campbell†,1 
Natalie Hannan∗,2 Stephen Tong∗,2 Mohamed Bedaiwy∗,3 Nicola 
Gray∗,1 Andrew W Horne∗.1 1University of Edinburgh, Edinburgh, 
United Kingdom; 2University of Melbourne, Melbourne, Australia; 3The 
University of British Columbia, Vancouver, BC, Canada.
Introduction: Ectopic pregnancy (EP) is a life-threatening condition 
where the embryo implants and develops outside of the normal uterine 
cavity. EP is managed surgically or by medical management with 
methotrexate. However, methotrexate is only cost-effective for women 
with small EPs, takes an average of 28-35 days to resolve the EP, fails in 
30% of cases (which then necessitates surgery) and can have significant 
side effects. There is a need to develop targeted and more efficacious 
treatments for EP. Trophoblast cells at ectopic implantation sites express 
the gonadotrophin releasing hormone receptor (GnRHR) and GnRHR 
antagonists have been shown to directly inhibit the proliferation of cancer 
cells in vitro. GnRHR antagonists are currently licensed for infertility 
treatment in women with few side effects. We therefore hypothesised 
that GnRHR antagonists could be a potential new treatment for EP and 
the aim of this study was to investigate the impact of GnRHR antagonists 
on trophoblast cell function.
Methods: Primary trophoblasts isolated from term placentas (MHHREC 
R11/34) and two first trimester extravillous (EVT) trophoblast cell lines 
(HTR8sv/neo and Swan71) were used to study the effects of GnRHR 
antagonists on trophoblast proliferation (using xCELLigenceTM and 
automated cell counting), cell cycle progression (via detection of DNA-
bound Hoechst dye by flow cytometry) and hCG production (by ELISA). 
Due to the lack of an animal model of EP, the effects of GnRHR antagonists 
on murine fetal resorption and fetal-placental unit development in a wild-
type inbred mouse strain (C3H) were examined.
Results: Cetrorelix (a GnRHR antagonist currently administered to 
women undergoing IVF) inhibited the rate of EVT cell line proliferation 
(p<0.05) and reduced cell number (p<0.01) in a dose-dependent manner. 
Cell cycle analysis revealed cetrorelix delayed progression through S 
and G2/M phases (p<0.01). Cetrorelix inhibited primary trophoblast 
hCG production (which provides crucial endocrine support of an early 
pregnancy) at concentrations as low as 0.01µM (p<0.01). Administration 
of either cetrorelix or degarelix (a GnRHR antagonist used as a treatment 
for prostate cancer) at e7.5 of murine pregnancy induced 100% pregnancy 
loss (p<0.05).
Conclusion: We have shown that GnRHR antagonists are able to inhibit 
trophoblast proliferation and hCG production, and can induce 100% 
fetal resorption of murine pregnancy. We believe that this supports a 

future exploratory clinical trial of GnRHR antagonists for the treatment 
of women with EP. Our results may also have implications for treatment 
of other trophoblast disorders beyond EP.

T-144
Human Placental Inositol is Reduced in Gestational Diabetes Mellitus 
(GDM). MO Islam,1 OC Watkins,1 P Selvam,1 R Pillai,1 R Lewis,2 KM 
Godfrey,2 SY Chan∗.1 1National Univ of Singapore, SG, Singapore; 2Univ 
of Southampton, Southampton, United Kingdom.
Introduction: Inositols are 6-carbon polyols. Myoinositol, the most 
abundant isomer, is depleted in the circulation and tissues in diabetes, 
and is implicated in insulin insensitivity and metabolic defects. 
Myoinositol supplementation is proposed in GDM prevention; this calls 
for understanding of inositol biology in placenta, a key organ in GDM 
pathophysiology, but progress is hampered by limitations in myoinositol 
assay. Aim: To measure placental water-soluble and total (water-soluble 
+ lipid-bound) inositols in GDM and assess associations with birthweight 
(BW).
Methods: Placentae from 25 non-GDM and 25 GDM pregnancies 
(diagnosed by mid-gestation 75g OGTT, IADPSG criteria) were 
obtained at term elective cesarean sections. The Megazyme® assay, 
used in agricultural applications, measures myoinositol oxidation by 
NAD+-dependent myoinositol dehydrogenase, coupled to reoxidation 
of NADH by iodonitrotetrazolim chloride & diaphorase, through the 
spectrophotometric quantification of the resultant formazan. Specificity 
for myoinositol was assessed. Placental extracts of water-soluble and 
total inositols were analysed against standard curves derived from pooled 
placental samples spiked with myoinositol.
Results: Megazyme® measured synthetic myoinositol (lower limit 1 
µg/ml) and recognized the isomers d-chiro-, epi-, allo-inositols (all with 
different standard curve gradients), but not scyllo-inositol, glucose and 
fucose. Standard curves were linear (across 50-700 µg/g) and gradients 
from serial dilutions of placental extracts were similar to those of extracts 
spiked with a range of myoinositol concentrations. Recovery of water-
soluble and total inositols was high (87-96%) and reproducible (2-6% 
variation). With GDM, water-soluble and total inositols (mean±SD: 
381±45, 465±46 µg/g) were decreased vs. non-GDM (467±63, 563±48 
µg/g; p<0.0001), with mean reductions of 20% and 18%, respectively. 
Water-soluble and total inositols were correlated (r=0.6), with similar 
water-soluble/total ratios in GDM and non-GDM (82%±13). Both water-
soluble and total inositols were negatively correlated with fasting, 60 and 
120 minute glucose concentrations (r=-0.5 to -0.6, p<0.001), as was total 
inositols with maternal 1st trimester BMI (r=-0.33). Among cases where 
water-soluble inositol was below the median, fasting glucose correlated 
with customized BW centile (r=0.48, p=0.02), but not in cases with water-
soluble inositol above the median.
Conclusion: This myoinositol assay reliably quantifies inositols in human 
placenta and could be a useful tool in population studies. Although it 
recognizes multiple inositol isomers, our results suggest myoinositol is 
predominant in placenta. The etiology of decreased placental inositol in 
GDM and with rising glycemia, and how inositol may temper the fetal 
growth-promoting effects of glucose warrant investigation.

T-145
Excessive Palmitic Acid Activates Autophagy and Apoptosis of 
Trophoblasts by Increasing Production of Reactive Oxygen Species: 
Implication for the Development of Preeclampsia. Chie-Pein Chen∗, 
Pei-Chun Chen†, Chia-Yu Chen†, Cheng-Yi Chen†. MacKay Memorial 
Hospital,, Taipei, Taiwan.
Introduction: Preeclampsia is characterized by dysfunctional lipid 
metabolism. Elevated circulating oleic acid (OA; C18:1 n-9) and palmitic 
acid (PA; C16:0) may have detrimental effects on placental trophoblasts 
that lead to preeclampsia. We hypothesized that excessive PA could 
increase reactive oxygen species (ROS) production and induce autophagy 
and apoptosis in trophoblasts.
Methods: Liquid chromatography-electrospray ionization-mass 
spectrometer system was used to measure the levels of OA and PA in 
the plasmas and placenta tissues. ROS production and expressions of 
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autophagy-related molecules, autophagosome formation and cleaved 
caspase 3 in trophoblasts were studied by flow cytometry, Western blot, 
immunofluorescence and transmission electron microscope. Confocal 
microscope was used for the localization of fatty acids labeled by C12 
BODIPY 493/503 and that of mitochondria labeled by MitoTracker. 
Mitochondrial respiration, mitochondrial number, and mitochondrial 
membrane potential were assessed by Mito stress assay, mtDNA real-
time PCR and JC-1 staining. The effects of OA and OA on trophoblast 
apoptosis with or without autophagy inhibition were further evaluated 
by flow cytometry.
Results: The levels of OA and PA were significantly increased in the 
plasmas and placenta tissues of preeclamptic patients (N=15) compared 
to gestational age-matched controls (N=15). The treatments with PA, but 
not with OA, significantly increased the expressions of ROS, LC3-II, 
green fluorescent LC3 puncta, autophagosomes and cleaved caspase 3, 
but decreased the expression of p62 in JEG-3 and BeWo cells. Confocal 
microscopy confirmed the entry of fatty acids into mitochondria after 
treating trophoblasts with OA and PA. Mitochondrial membrane potential, 
oxygen consumption rate, maximal respiration, and ATP production 
were all significantly decreased in trophoblasts treated by PA. PA also 
decreased the number of mitochondria, and the expressions of Mitofusin 
2 and mitochondrial respiratory chain complex II and III in trophoblasts. 
These results indicated that PA induced mitochondrial injury, reduced 
mitochondrial respiration and increased oxidative stress in trophoblasts. 
Autophagy inhibition using autophagy inhibitors, 3-methyladenine and 
chloroquine diphosphate, significantly augments PA-induced apoptosis 
in trophoblasts. It is known that Beclin-1 and ATG5 are required for the 
formation of autophagy-inducing complexes or autophagosome. Increased 
cleavages in Beclin-1 and ATG5 were found, suggesting a switch between 
PA-induced autophagy and apoptosis.
Conclusion: Excessive circulatory PA during pregnancy resulted in 
fat accumulation in placenta and increased ROS production. These 
promote trophoblast autophagy and apoptosis, and may ultimately lead 
to preeclampsia.

T-146
Sex-Specific Differences in Placental Adaptation to Advanced 
Maternal Age. Tina Napso†,1 Yin-Po Hung†,1 Sandra T. Davidge∗,2 
Alison S. Care∗,3,2 Amanda N. Sferruzzi-Perri∗.1 1University of 
Cambridge, Cambridge, United Kingdom; 2University of Alberta, 
Edmonton, AB, Canada; 3University of Adelaide, Adelaide, Australia.
Introduction: Advanced maternal age (AMA) in both women and animal 
models is associated with an increased risk of pregnancy complications 
including hypertension, stillbirth and reduced birth weight (Care et al., 
2015). The placenta interfaces the mother and her fetus and controls 
nutrient and oxygen transfer. It responds to nutritional and metabolic 
signals by the mother by altering its structure and functional capacity, 
and thereby appears to link adverse maternal conditions to changes in 
fetal growth (Sferruzzi-Perri et al., 2016). However, little is known about 
the effect of advanced maternal age on placental formation and function.
Objective: To study the effect of advanced maternal age on placental 
structure and transport capacity in relation to the growth of female and 
male foetuses. 
Methods: Young (5 months old) and aged (10 months old) female rats 
were mated with young males. Dams were killed on day 20 (term 22 days) 
and litter size and fetal and placental weights were recorded. Placental 
efficiency was defined as the ratio of fetal to placenta weight. Placentas 
were fixed for morphological assessment using stereology or snap frozen 
for qPCR analysis of glucose transporters (Slc2a1, Slc2a3), amino acid 
transporters (Slc38a1, Slc38a2, Slc38a4) and growth-related genes (Igf2, 
Vegf, p53) and genotyping for sex determination. Data were analysed 
by two-way ANOVA with pairwise comparisons assessing the effect of 
maternal age. Significance was set as p<0.05.
Results: AMA reduced female and male fetal weight by 24% and 21% 
respectively (p<0.05). Placental weight was not affected. However, 
placental efficiency was reduced by 23% in females and by 38% in 
males (p<0.05). Moreover, AMA affected placental morphology and gene 
expression in a sex-specific fashion. In particular, AMA increased the size 

of the placental endocrine zone by 164% in females and the placental 
transport zone by 126% in males (p<0.05). In female but not male placenta, 
the expression of Slc38a4 and Igf2 were increased by 56% and 41%, and 
Slc38a1 was reduced by 28% in response to AMA (p<0.05). Whereas in 
male, but not female placenta, AMA reduced the expression of Vegf by 
40% (p<0.05). AMA did not affect maternal blood space volume, fetal 
capillary volume, surface area and barrier thickness, as well as Slc38a2, 
Slc2a1 and Sl2ca3 expression in either the female or male placenta.
Conclusion: In rats, AMA affects placental structure and transport 
phenotype in a sex-dependant manner. Studies are currently underway 
to assess whether other functions, including hormone production and 
barrier function of the placenta, are also altered in response to AMA in 
sex-specific fashion.

T-147
The Impact of the Abruption Rate and the Onset-to-Delivery Time on 
the Maternal and Neonatal Outcomes of Placental Abruption. Kazuma 
Onishi†, Hiroyuki Tsuda, Kazuya Fuma, Momoko Kuribayashi, Atsuko 
Tezuka, Tomoko Ando, Kimio Mizuno. Japanese Red Cross Nagoya 
Daiichi Hospital, Nagoya-shi, Aichi, Japan.
Introduction: We examined the impact of the abruption rate and the 
onset-to-delivery time on the maternal and neonatal outcomes of cases 
of clinically diagnosed placental abruption (PA).
Methods: We investigated 84 patients who were diagnosed with PA at our 
hospital from January 2009 to September 2017. We classified the patients 
with PA into three groups based on the extent of the abruption: (1) mild 
abruption, <20%; (2) moderate abruption, 20-49%; (3) severe abruption, 
&ge;50%. The neonatal outcome was measured by the umbilical artery 
pH and the maternal outcome was measured by the obstetric disseminated 
intravascular coagulation score (DIC score).
Results: The rate of hypertensive disorders of pregnancy in the moderate 
abruption group was significantly lower than that in other groups 
(p=0.010). The umbilical artery pH of the severe abruption group was 
the lowest, and was significantly lower in comparison to other groups 
(mild group, p <0.001; moderate group, p <0.05). There was a significant 
correlation between the onset-to-delivery time and the umbilical artery pH 
in the moderate group (R = -0.43). The maternal DIC scores in the three 
groups did not differ to a statistically significant extent.
Conclusion: The severity of placental separation is significantly correlated 
with poor neonatal outcomes and there was a significant negative 
correlation between the onset-to-delivery time and the umbilical artery 
pH in moderate abruption. 

T-148
Association of Race-Ethnicity and Placental Lesions in Stillbirth 
Cases. Jessica M Page†,1,2 Greg J Stoddard,1 Michelle P Debbink,1,2 Karen 
J Gibbins,3 Robert M Silver∗.1 1University of Utah Health, Salt Lake CIty, 
UT, United States; 2Intermountain Healthcare, Murray, UT, United States; 
3Oregon Health and Science University, Portland, OR, United States.
Introduction: There is racial and ethnic disparity in stillbirth but 
mechanisms are uncertain. Our objective was to compare placental lesions 
between race/ethnicity groups, stratifying by stillbirths and live births.
Methods: Secondary analysis utilizing Stillbirth Collaborative Research 
Network data, collected in a prospective case-control fashion from five 
geographic catchment areas in the Unites States. Pathologic placental 
findings in singleton, non-anomalous stillbirths and live births were 
compared between race/ethnicity groups, stratifying on gestational age. 
Multivariable logistic regression was used to account for maternal age, 
education, insurance and income with non-Hispanic white as the referent 
group.
Results: Placental pathology results from 456 stillbirths and 1160 live 
births were analyzed. In term pregnancies, non-Hispanic black women 
were more likely to have terminal villous immaturity or hypoplasia in 
live births (aOR 3.72 (95% CI 1.56-8.89)). Non-Hispanic black women 
with a live birth at term were also more likely to have placental evidence 
of maternal inflammation with chorioamnionitis (aOR 2.61 (95% CI 
1.29-5.26)). In non-Hispanic black women with preterm stillbirths, both 
maternal and fetal inflammatory lesions were more common (aOR 5.51 
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(95% CI 2.60-11.70) and aOR 4.18 (95% CI 1.42-12.32) respectively). 
At term, Hispanic women with stillbirths were more likely to have 
parenchymal infarction (aOR 3.72 (95% CI 1.12-12.37). Developmental 
umbilical cord abnormalities (aOR 2.69 (95% CI 1.06-6.83) and fetal 
vascular thrombi (aOR 2.46 (95% CI 1.11-5.41) were more common 
in term live births in Hispanic women. Among preterm stillbirths in 
Hispanics, maternal inflammation was more likely (aOR 2.14 (95% CI 
1.05-4.35). Terminal villous immaturity/hypoplasia (aOR 52.24 (95% 
CI 1.69-1618.87) and fetal vascular thrombi (aOR 15.99 (95% CI 2.67-
95.73) were more prevalent in Hispanic preterm live births. We had too 
few women of other race/ethnicity to comment on placental lesions.
Conclusion: Inflammatory and circulatory placental lesions are more 
common among non-Hispanic black and Hispanic women in both live 
births and stillbirths. These data suggest targeting inflammation and 
placental function may help reduce disparity in stillbirth.
*Figure(s) will be available online.

T-149
Atypical PKC Signaling is Essential to Develop Maternal-Fetal 
Exchange Surface during Mammalian Placentation. Soma Ray†, 
Bhaswati Bhattacharya†, Soumen Paul∗. University of Kansas Medical 
Center, Kansas City, KS, United States.
Introduction: In rodents and human, which contain a hemochorial 
placenta, the maternal-fetal exchange surface is developed via formation 
of the syncytiotrophoblasts (STBs) of the placenta. The STBs are derived 
chronic trophoblast progenitors. In developing rodent placenta, the 
chorion contains the GCM1 expressing trophoblast stem and progenitor 
cells (TSPCs), which differentiates to STBs of the placental labyrinth. In 
human, developing chorionic villi contain cytotrophoblast progenitors, 
which differentiate and fuse to develop the STBs. In addition, STBs secrete 
paracrine factors that ensure progression of pregnancy and successful 
mammalian reproduction. Defective development and function of STB 
leads to pregnancy failure or pathological pregnancies. It has been shown 
that several transcription factors, including GCM1, DLX3 and GATA2/
GATA3 are essential for establishment of STBs in rodents. However, 
cellular signaling mechanisms that regulate expression of these factors 
in TSPCs/CTBs and dictate their differentiation to STBs are poorly 
understood. Here, we show that Atypical Protein Kinase C iota(PKCλ/ι), 
a conserved protein kinase in mammals, is essential for differentiation of 
TSPCs to STBs in rodents and villous CTB to STB transition in human.
Methods: We performed expression analyses of PKCλ/ι in developing 
mouse and human placentas. In addition we performed in vitro functional 
analyses with mouse and human trophoblast stem cells (TSCs). The 
human TSCs were derived from the villous CTB progenitors. The Prkci 
gene in mouse and human TSCs were depleted by shRNA and the 
maintenance of stem state as well as their differentiation were studied. 
The STB and labyrinth development was tested in global Prkci (encodes 
PKCλ/ι)-knock out mouse as well as in developing mouse embryos 
with trophoblast-specific depletion of Pckci gene. Finally, in vivo STB 
development potential of Prkci-depleted human TSCs were assessed after 
transplantation in immune-compromised mice.
Results: We found that loss-of PKCλ/ι in a developing mouse embryo 
leads to abrogation of labyrinth formation leading to embryonic death 
at ~E9.0. PKCλ/ι- mediated priming of trophoblast progenitors to STB 
development is also a conserved event during human placentation. During 
human placentation, PKCλ/ι is selective expressed in the first-trimester 
cytotrophoblast progeniotrs. Depletion of PKCλ/ι impairs differentiation 
of human TSCs towards STBs both in vitro as well as after transplantation 
in immunocompromised mice. Our mechanistic analyses revealed that 
PKCλ/ι signaling is important to induce key transcription factors including 
GCM1, GATA2 and DLX3 in TSPCs within mouse placenta primordia 
and human TSCs.
Conclusion: Our study uncovers a conserved molecular mechanis, in 
which PKCλ/ι signaling regulates establishment of the maternal-fetal 
exchange surface by promoting TSPC to STB transition.

T-150
Does Day of Fresh Embryo Transfer Impact Placental Pathology? 
Caitlin R Sacha†,1 Kaitlyn James,2 Amy L Harris,1 John Yeh,1 Irene Souter,1 
Thomas L Toth,3 Drucilla J Roberts∗.4 1MGH Fertility Center, Boston, 
MA, United States; 2Deborah Kelly Center for Outcomes Research, 
Massachusetts General Hospital, Boston, MA, United States; 3Boston 
IVF, Boston, MA, United States; 4Department of Pathology, Massachusetts 
General Hospital, Boston, MA, United States.
Introduction: The etiology of the increased rates of abnormal placentation 
observed in IVF pregnancies is not fully understood. In this study, we 
assessed whether day of fresh embryo transfer impacts placental pathology 
in uncomplicated pregnancies.
Methods: A cohort of live births with placental pathology arising from 
autologous IVF/ICSI cycles between 2004 and 2015 was retrospectively 
reviewed. Placental pathology was categorized using pathology reports 
as: anatomic, infectious, inflammatory (e.g. villitis of unknown etiology 
or chronic deciduitis), and/or vascular (e.g. intervillous thrombi (IVT) 
and maternal/fetal vascular malperfusion (MVM or FVM)). Pregnancies 
complicated by maternal medical comorbidities or fetal complications, 
such as growth restriction, were excluded. Placental pathology between 
women with a day 2, 3, or 5 fresh embryo transfer was compared using 
Fisher’s exact test or Pearson’s chi-squared test, as appropriate, and 
multivariate logistic regression models, controlling for maternal age, 
BMI, IVF diagnosis, gestational age at delivery, and number of fetuses.
Results: Of the 786 women with placental pathology available, 549 had 
a medically uncomplicated pregnancy. D2 transfers were associated with 
the highest incidence of anatomic (75%) pathology though this did not 
reach statistical significance. There was a non-statistically significant trend 
towards decreasing inflammatory pathology with later day of transfer (25% 
of placentas after D2 transfer compared to 13.5% of placentas after D5 
transfer). There were decreasing rates of maternal vascular (18.8% in D2 
vs. 10.4% in D5 transfers) and fetal vascular (18.8% in D2 vs. 12.6% in 
D5 transfers) malperfusion characteristics with progressive day of transfer, 
though these comparisons were limited by low power. Furthermore, with 
multivariate modeling, D3 transfers were significantly less likely to have 
intervillous thrombi vascular pathology than D2 transfers (18% vs. 37.5%; 
aOR 0.31 (0.10-0.92)).
Conclusion: These findings suggest that increased time in culture of an 
embryo prior to transfer does not adversely affect placental development 
as captured by gross and histologic pathology. Furthermore, D3 transfers 
may have a lower risk of vascular placental pathology compared to D2 
transfers.

Placental pathology by day of fresh embryo transfer

D2 (n = 16) D3 (n = 311) D5 (n =222) P-value

Anatomic 12 (75%) 198 (64%) 142 (64%) 0.65

Inflammatory 4 (25%) 49 (16%) 30 (14%) 0.41

Infectious 3 (19%) 90 (29%) 63 (28%) 0.68

IVT 6 (38%) 56 (18%) 44 (20%) 0.15

MVM 3 (19%) 24 (8%) 23 (10%) 0.23

FVM 3 (19%) 46 (15%) 28 (13%) 0.67

T-151
Repressed Autophagy by High Level Bile Acid in Trophoblast and 
its Significance in Intrahepatic Cholestasis of Pregnancy. Hui-Juan 
Zhang∗, Wei-Bin Wu†, Yuan Liu, Mei Cai, Li Juan. International Peace 
Maternity and Child Health Hospital, Shanghai, China.
Introduction: Intrahepatic cholestasis of pregnancy (ICP) is a pregnancy-
specific liver disorder characterized by raised circulatory bile acids, 
which are detrimental to intrauterine microenvironment of fetal growth. 
Autophagy plays essential role in maintain cell survival during nutrition 
deprivation. Physiological level of bile acid and its receptor FXR have 
been proved to be important in regulating proper autophagy in liver. 
However, whether elevated bile acid in ICP patients would disrupt normal 
mechanism of autophagy in placenta and trophoblast remains to be studied.
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Methods: A serial of experimental methods ( western blot, 
immunofluorescent assay, CCK-8 cell viability, flow cytometry, ect) 
were employed in human trophoblast cell line HTR8/SVneo, human 
term villous explant, human ICP placental tissues and mouse model 
with obstructive cholestasis during pregnancy, to explore the role of 
bile acid in autophagy regulation in placental trophoblast. In addition, 
HTR8/SVneo cell stably transfected with RFP-GFP-LC3B was used to 
monitor autophagy flux.
Results: We found that amino acid deprivation evidently induced 
autophagy response in trophoblastic cells as demonstrated by increased 
LC3-II protein expression and autophagosome puncta. Autophagic 
response and autophagic flux were markedly repressed in trophoblastic 
cells by bile acids, especially by hydrophobic CDCA and DCA, in 
time-dependent and concentration-dependent manners. The repressed 
autophagy response by CDCA mainly through inhibiting ULK1 activity 
whereas bile acid receptors FXR and TGR5 was not required in this 
process. During amino acid deprivation, autophagy inhibition by CDCA 
and DCA in trophoblast increased cell apoptosis and reduced cell 
proliferation.
Conclusion: Bile acid repressed autophagy response in trophoblast 
would cause damage to placenta and threaten fetal health. Adequate 
amino acid supplementation may be essential for ICP patients for better 
clinical outcomes.
Support: Shanghai Natural Science Fund (17ZR1433000) and Shanghai 
Municipal Planning Commission of Science and Research Fund 
(201640033)

T-152
Trophoblast-Decidual Cell Interaction via WNT10B and SFRP3 
Regulates Placental Extravillous Trophoblast Cell Migration. 
Hungwen Chen. Academia Sinica, Taipei, Taiwan.
Introduction: Migration of placental extravillous trophoblast (EVT) 
cells into uterine decidua facilitates the establishment of blood circulation 
between mother and fetus and is modulated by EVT-decidual cell 
interaction. Poor or excessive EVT migration is associated with pregnancy 
complications, preeclampsia or placenta accreta. Glial cells missing 1 
(GCM1) transcription factor is essential for placental development and 
decreased GCM1 activity is detected in preeclampsia.
Methods: Using ChIP-chip analysis, we isolated and characterized 
GCM1 target genes and signaling pathways involved in regulation of 
trophoblast cell migration.
Results: We showed that GCM1 promotes BeWo and JAR trophoblast 
cell migration through a novel target gene, WNT10B. Moreover, frizzled 7 
(FZD7) was identified as the cognate receptor for WNT10B to upregulate 
cell migration via Rac1-mediated cytoskeletal remodeling. We further 
showed that secreted frizzled-related protein 3 (SFRP3) is expressed 
in uterine decidual cells and that SFRP3 expression in telomerase-
transformed human endometrial stromal cells (T-HESCs) is elevated under 
decidualization stimuli. SFRP3 blocked the interaction between FZD7 
and WNT10B to decrease BeWo cell migration, which corroborated the 
elevated BeWo cell migration when co-cultured with decidualized and 
SFRP3-knockdown T-HESC monolayer.
Conclusion: Our data show that GCM1 upregulates EVT cell migration 
through WNT10B and FZD7, which is negatively modulated by decidual 
SFRP3.

T-153
miR-200 and Trophoblast Differentiation. Sonia C DaSilva-Arnold†, 
Stacy Zamudio, Abdulla Al-Khan, Nicholas P. Illsley∗. Hackensack 
University Medical Center, Hackensack, NJ, United States.
Introduction: The microRNA-200 (miR-200) family has been implicated 
in intrauterine growth restriction and preeclampsia. It is known as a 
suppressor of the epithelial-mesenchymal transition (EMT). We have 
shown previously that the cytrophoblast-extravillous trophoblast 
differentiation process is an EMT, regulated by the ZEB2 transcription 
factor. We hypothesized that miR-200 acts in a reciprocal manner to ZEB2. 
We anticipated therefore that a ZEB2-mediated EMT in trophoblast cells 
would be accompanied by down-regulation of miR-200.

Methods: BeWo and JEG3 cells were transduced with lentivirus 
expressing either ZEB2 or an empty vector. High-ZEB2 expressing 
clones were selected (BeWo_c6, JEG3_b5) and used to measure invasion 
(Transwell assay) compared to the empty vector clones (BeWo_ev, JEG3_
ev). RNA was extracted from these cells and used to measure mRNA for 
ZEB2 and miRNA for miR-200b and miR-200c by qRT-PCR. Changes 
in cell morphology were quantified by measuring the length:width ratio 
in the ZEB2 overexpression and empty vector clones. The data presented 
here are the result of three or more independent experiments performed in 
triplicate, except for the length:width ratios, which were analyzed from 
20-30 cell images taken from 4 independent cultures for each clone. 
Data is presented as mean±SEM; all changes were significant at p<0.05.
Results: Lentiviral transduction raised ZEB2 expression by 44±1-fold 
in BeWo_c6 and 40±2-fold in JEG3_b5 compared to the empty vector 
clones. The overexpression clones also demonstrated a 2.6±0.2-fold 
(BeWo_c6) and 2.2±0.4-fold (JEG3_b5) increase in Matrigel invasiveness 
compared to their respective empty vector clones. Morphologically, the 
length:width ratio increased from 1.6±0.1 to 2.4±0.2 for the BeWo_c6 
and from 1.6±04 to 2.3±0.6 for the JEG3_b5, indicating a more stellate, 
mesenchymal phenotype. miR-200b expression was reduced by 20±5-
fold in BeWo_c6 and by 6±2 in JEG3_b5. miR-200c was decreased by 
9±3-fold in BeWo_c6 but was unchanged in JEG3_b5.
Conclusion: The increased invasiveness, morphological changes and 
alterations in gene expression we have reported previously confirm 
the stimulation of an EMT by ZEB2 in both the BeWo and JEG3 
overexpression clones. As predicted, the EMT stimulated by ZEB2 
overexpression was accompanied by a reduction in miR-200 expression, 
supporting the hypothesis. The absence of a change in miR-200c in 
the JEG_b5 clone suggests that miR-200b is more important to the 
EMT process and that the EMT mechanism differs between these two 
choriocarcinoma lines. This hypothesis will be confirmed by transfection 
of invasive, high-ZEB2 expressing cells with members of the miR-200 
family to look for ZEB2 suppression and a loss of invasiveness.

T-154
Sildenafil Citrate Improves Placental Function by Improving 
Trophoblast Differentiation via Heparin- Binding EGF-Like Growth 
Factor (HBEGF). Leena Kadam†, Brian Kilburn, Solomiya Svytka, 
Casey Hedman, Suzana Khalil, D Randall Armant. Wayne State University, 
Detroit, MI, United States.
Introduction: Sildenafil citrate (sildenafil) is used therapeutically for 
growth restricted and preeclamptic pregnancies. Primarily vasoactive 
in nature, it was recently found to stimulate trophoblast cell invasion, 
suggesting it might improve placental function by more than one 
mechanism. In the current study, we aimed to delineate the molecular 
mechanism involved in sildenafil action in trophoblast cells. We 
hypothesized that sildenafil affects trophoblast invasion via heparin-
binding EGF-like growth factor (HBEGF), a critical protein that regulates 
trophoblast survival and differentiation.
Methods: The first trimester trophoblast cell line HTR-8/SVneo was 
used, with critical confirmatory experiments conducted using ex vivo 
villous explant culture. Cells or explants were treated with sildenafil 
and recombinant HBEGF (rHBEGF) in combination with (i) cGMP 
blockers (known downstream mediator of sildenafil citrate), or (ii) HSP70 
and MMP2 blockers (both known upstream regulators of HBEGF). 
The integrin subunits α1 and α6 were assayed by semi-quantitative 
immunohistochemistry or quantified by ELISA.
Results: Exposure to either sildenafil or rHBEGF induced integrin 
switching from the non-invasive α6 to invasive α1 type (n=6, p<0.001 for 
both treatments), suggesting a stimulatory effect on invasion. Sildenafil 
induction of integrin switching was prevented when the cells were co-
treated with cGMP blocker; there was significantly higher expression of α6 
(n=6, p<0.0001). Supplementing the culture system with rHBEGF rescued 
the effect of the cGMP block. Sildenafil exposure induced expression of 
HBEGF (n=3, p<0.05), but not when co-treated HSP70 inhibitor or MMP2 
inhibitor. The sildenafil induced integrin switching was prevented when 
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co-treated with CRM197, a specific HBEGF antagonist or a pan-ERBB 
inhibitor (HBEGF receptor block), supporting a mechanism in which 
sildenafil activates HBEGF.
Conclusion: Here, we present a molecular mechanism for sildenafil 
action in human trophoblast cells through induction of HBEGF/ERBB 
signaling. HBEGF has a critical role in trophoblast invasion and survival 
during oxidative stress, which are thought to be disrupted in placental 
pathologies. Our data shows that sildenafil operates upstream of HBEGF 
and regulates its expression to facilitate trophoblast invasion and survival.

T-155
Melatonin Induces Oxidative Stress in Placental Human 
Choriocarcinoma Cells. Fatma Kharrat†,1,2,3 Cathy Vaillancourt.1,2,3 
1INRS - Armand-Frappier Institute, Laval, QC, Canada; 2CINBIOSE-
Centre de Recherche Interdisciplinaire Sur le Bien-être, la Santé, la 
Société et L’Environnement, Montreal, QC, Canada; 3BioMed Research 
Center, Montreal, QC, Canada.
Introduction: Melatonin is produced by placental trophoblastic cells 
which express its receptors. This indolamine acts as a powerful antioxidant 
preventing oxidative stress-induced damages in cytotrophoblasts. 
However, in choriocarcinoma cells, it promotes cell death by apoptosis. 
The mechanism behind this action is yet unknown. We hypothesize that 
melatonin increases oxidative stress in choriocarcinoma cells to stimulate 
intrinsic apoptosis. We aim to study the effect of increasing melatonin 
concentrations (0-1mM) on oxidative stress levels and its major hallmarks 
in placental choriocarcinoma cell line (BeWo).
Methods: BeWo cells underwent normoxia (8% O2) or hypoxia (0,5% 
O2) followed by reoxygenation (8% O2) (H/R), with or without melatonin 
(0-1mM). We first measured Reactive Oxygen Species (ROS) levels with 
the general oxidative stress indicator Carboxy-H2DCFDA. Then, we 
studied the expression of pro-oxidant (Xanthine Oxidase (XO)) and anti-
oxidant (Superoxide Dismutases (SODs), glutathione peroxidase (GPx) 
and catalase (CAT)) enzymes using Western-blot. Last, we investigated 
the effect of melatonin on lipid peroxidation with Thiobarbituric Assay 
Test (TBARS) and protein carbonyl content by fluorimetry.
Results: Results showed a significant increase of ROS levels in BeWo 
cells under normoxia (P < 0,01) and under H/R (P < 0,1) at 1mM melatonin 
concentration. The main ROS generator, XO, demonstrated an increased 
expression with melatonin in normoxic condition, just as SODs (1nM; 
P < 0,05), GPx (1µM; P < 0,05) and CAT (1µM; P < 0,05) expressions, 
miming H/R effect. Treating with different melatonin concentrations 
resulted also in an increase of lipid peroxidation and protein carbonylation 
levels in BeWo cells under normoxia. However, this increase was not 
detected in H/R condition, where melatonin seemed not having any effect 
on none of the tests.
Conclusion: Our data confirmed that melatonin increases oxidative stress 
and its major hallmarks in tumoral choriocarcinoma cells. Nevertheless, 
further research is needed to elucidate its exact anti-tumoral mechanism 
of action in placental cancer.

T-156
Fractal Dimensions of Placental Chorionic Surface Arteries of 
Monochorionic Twins. Ruchit G Shah,1 Theresa Girardi,1 Carolyn M 
Salafia∗,1,2 Enrico Lopriore,3 Danny Zhou,3 Masamitsu Nakamura.2 
1Placental Analytics, LLC, New Rochelle, NY, United States; 2Institute 
for Basic Research, Staten Island, NY, United States; 3Leiden University 
Medical Center, Leiden, Netherlands.
Introduction: We have previously demonstrated that a specific fractal 
dimension (FD), reflecting an intrinsic branching pattern of placental 
chorionic surface arteries (PCSA), is correlated with clinical pregnancy 
outcome. Here, we aimed to test if FD of PCSA of a monochorionic 
twin (MCT) correlates with other vascular parameters and with clinical 
outcomes between and within twin pairs.
Methods: 30 non-lasered MCT with both well-grown fetuses were 
paint injected and photographed post-delivery. PCSA for each twin 
were traced using GIMP to indicate branches of different diameters with 
different colors as per our published protocol. Each tracing was read 
into Matlab, binarized, cropped to fill a bounding box and uniformly 

scaled to a 512x512 image. The FD of each twin was computed using 
the box-counting algorithm. To eliminate noise or finite size effect, FD 
was computed from the mean of the slopes for box sizes 4x4 to 64x64 
pixels. A separate Matlab script was used to compute the distance 
between umbilical cord insertion points, number of branch points and 
branch angles, segment lengths, tortuosity and diameters, and distance 
of endpoints to the perimeter. Spearman correlations were computed 
using SPSS between FD measures of each twin with vascular parameters 
and clinical information between and within twin pairs. The twins were 
annotated as larger and smaller twin based on their birth weights (BW).
Results: The smaller twin’s FD correlated significantly with its BW (r 
= 0.44, p = 0.015), BW of the larger twin (r = 0.446, p = 0.013) and the 
combined BWs of the twins (r = 0.436, p=0.016). The larger twin’s mean 
FD significantly correlated with its mean vessel diameter (r = 0.541, p = 
0.002) and its standard deviation (r = 0.473, p = 0.008). The smaller twin’s 
mean FD was negatively correlated with the larger twin’s mean vessel 
tortuosity (r = -0.423, p = 0.02). The mean distance of vessel endpoint 
to the perimeter was correlated with the mean FD of both the larger (r = 
0.429, p = 0.018) and the smaller twin (r = 0.437, p = 0.016). The larger 
twins’ mean FD was inversely correlated to the standard deviation of the 
smaller twin’s vessel tortuosity (r = -0.392, p = 0.032)
Conclusion: For MCT, the FD not only characterizes intrinsic branching 
characteristics of each twin’s PCSA, an early determined and critical 
aspect of placental growth and function but also is related to the BW 
and vascular parameters of the other twin in the twin pair. Some of 
these within-twins correlations may be protective in nature; whereas the 
presence or absence of some of these relations may help understand how 
disturbed PCSA development evolves into the discordant growth of twins, 
and/or the twin anemia-polycythemia sequence.

T-157
Characteristics and Outcomes of Abnormally Invasive Placenta 
in Twins versus Singletons: AIP Consortium Study.  Alireza A 
Shamshirsaz,1 Daniela A Carusi,2 Brett D Einerson,3 Deirdre J Lyell,4 Karin 
A Fox,1 Hadi Erfani,1 Amir A Shamshirsaz,1 Michael A Belfort,1 Robert 
M Silver∗.3 1Baylor College of Medicine, Houston, TX, United States; 
2Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 
United States; 3University of Utah Health, Salt Lake City, UT, United 
States; 4Stanford University Medical Center, Palo Alto, CA, United States.
Introduction: Multiple gestation is a risk factor for abnormal placentation. 
However, little is known about Placenta Accreta Spectrum (PAS) in 
multiple gestation. Thus, we compared characteristics and outcomes of 
PAS in twins and singleton pregnancies.
Methods: Retrospective cohort of all pathology-proven PAS deliveries 
in four academic referral centers between January 1, 2010, and June 
30, 2018. Demographics, clinical characteristics, and outcomes were 
compared between PAS in twin and singleton pregnancies and reported 
as mean±SD, median [range] and n (%). The primary clinical outcomes 
were estimated blood loss (EBL) and the need for red blood cell (RBC) 
transfusion. Comparisons of the outcomes were adjusted for the maternal 
age, number of previous cesarean deliveries, placenta previa status and 
the participating centers.
Results: 426 women with PAS from 4 tertiary centers in the U.S were 
included, among whom 33/426 (7.7%) had twin gestations. As expected, 
maternal age was greater in twins (P=0.001). However, the frequency 
of placenta previa, number of prior cesarean deliveries and antenatal 
diagnosis was much less in twins than singleton PAS (table). EBL and 
RBC units transfused were greater among twins (EBL- Twin: 2.7L [1-
15], Singletons: 2L [0.1-18], P=0.001; RBC- Twin: 5 [0-36], Singleton: 
2 [0-27], P<0.001). The rate of unscheduled and emergent deliveries did 
not significantly differ between groups.
Conclusion: PAS in twins is more common than previously recognized. 
PAS in twins is more likely to be missed on antenatal imaging and 
less likely to be associated with previa and prior cesarean deliveries, 
the most recognized risk factors for PAS. These data suggest that the 
pathophysiology of PAS in twins may differ from singletons and clinicians 
should be aware of the increased risk of PAS in twin gestations.
*Figure(s) will be available online.
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T-158
Perfluorobutane Sulfonate (PFBS) Exposure Interrupts Human 
Cytotrophoblast Cell Proliferation and Invasion through Disruption 
of Focal Adhesions. Junjiao Song†,1 William Marinello†,1 Rong Huang,2 
Jun J Zhang∗,2 Liping Feng∗.1 1Duke University, Durham, NC, United 
States; 2Shanghai Jiao Tong University, Shanghai, China.
Introduction: PFBS is an emerging environmental pollutant which is 
widely used. Currently, limited data about the health effects on humans 
exposed to PFBS are available. We recently reported that maternal PFBS 
exposure is associated with an increased risk of preeclampsia. One of the 
underlying mechanisms of this association could be aberrant placentation 
resulted from the disrupted trophoblast invasion by PFBS. Therefore, we 
aim to investigate the effects of PFBS on trophoblast cell invasion and 
pathways governing these cellular processes.
Methods: We exposed a human placental cytotrophoblast cell line, HTR8/
SVneo, with PFBS (0, 0.01, 0.1, 1, 10, 100 μM) for up to 24 hours. Cell 
viability was measured using MTS assay. Cell proliferation and cell cycle 
was evaluated by Ki-67 staining and flow cytometry, respectively. Cell 
migration and invasion were investigated with a live cell imaging based 
migration assay and a matrigel invasion assay, respectively. Signaling 
pathways were examined by Western blot or immunofluorescence staining.
Results: PFBS exposure significantly interrupted cell proliferation and 
cell invasion in a dose-dependent manner in these cells. Specifically, 
PFBS treatments at these doses did not cause cell death instead of 
significant promotion of cell proliferation (PFBS 100 μM, P=0.02) 
without disruption of the cell cycle. PFBS treatments at 10 and 100 μM 
doses decreased cell migration and cell invasion (P<0.05), while PFBS 
(0.1 μM) exposure significantly increased cell invasion (P=0.04) without 
modulation of cell migration. Among all pathways potentially governing 
trophoblast invasion tested in this study, we found that PFBS exposure 
triggered E-cadherin shedding. E-cadherin is one of the most important 
focal adhesion molecules and has been linked to the cellular functions 
of invasiveness, growth, and differentiation. PFBS exposure appeared 
not to activate Notch, ERK½, (PI3K)AKT, and P38 signaling pathways 
in these cells.
Conclusion: PBFS exposure altered trophoblast cell proliferation 
and invasion which appeared to be mediated through interruption of 
cellular focal adhesion. Our results contribute significantly to fill up the 
knowledge gap regarding the reproductive health impact of PFBS in both 
epidemiological and molecular biological levels.

T-159
Chromosome 19 MicroRNA Cluster Upregulates Epithelial Cell 
Markers and Induces Cell Reprogramming. Ezinne Mong†, John 
Canfield†, John Lockhart†, Jeffrey VanWye, Frederick Schatz, Charles 
J Lockwood, Umit A Kayisli, Hana Totary-Jain∗. University of South 
Florida, Tampa, FL, United States.
Introduction: Trophoblast invasion into the decidua in early pregnancy 
is critical for implantation and placentation. Villous trophoblasts possess 
epithelial characteristics with apicobasal polarity, lateral cell junctions 
and basal contact with basement membrane. Upon differentiation to 
extravillous trophoblasts (EVTs), they undergo epithelial to mesenchymal 
transition (EMT) losing their cell junctions and apical basal polarity and 
acquiring migratory and invasive capacity. The role of chromosome 19 
miRNA cluster (C19MC), a human placenta specific miRNA cluster, 
in regulating EMT is poorly understood. We tested the hypothesis that 
hypoxic conditions during implantation and placentation downregulate 
C19MC expression, which in turn induce EMT genes, resulting in 
trophoblast differentiation toward EVTs.
Methods: In situ expression of miR-517 (a C19MC miRNA) in vimentin 
and cytokeratin immunostained slides obtained from 1st trimester human 
placentas (n=4) were assessed. In vitro overexpression of the endogenous 
C19MC cistron in HEK293 cells followed be small RNA- and RNA-
sequencing analysis. The expression levels of six miRNAs of the 
C19MC and EMT related genes including CDH2, TWIST1, SERPIN1 
and SNAI2 were determined in hypoxia-exposed human trophoblastic 
choriocarcinoma cell lines JEG3 (n=3) and inducible pluripotent stem 

cells (iPSCs) (n=3). The effect of overexpression of the endogenous 
C19MC cistron on the reprogramming of human fibroblasts into iPSCs 
were determined in vitro and in vivo.
Results: In situ analysis of 1st trimester human placenta revealed that 
C19MC is highly expressed in villous trophoblast but not in the interstitial 
EVTs. Overexpression of the endogenous C19MC in HEK293 cells 
resulted in 2-fold to 7984-fold upregulation of 43 miRNAs (FDR ≤ 0.20) 
of the C19MC, inhibited EMT genes (FDR ≤ 0.20), induced expression of 
the reprogramming factors OCT4 and LIN28B (> 8-fold and > 2.6-fold, 
respectively; P < 0.05) and accelerated cellular reprogramming of human 
fibroblasts into iPSCs (P < 0.05). These iPSCs formed embryoid body 
that differentiated into the three germ lines in vitro and formed teratomas 
when injected subcutaneously into dorsal flanks of immunodeficient 
mice. Exposure of JEG3 or iPSCs to hypoxia (1% O2) decreased > 2-fold 
(FDR ≤ 0.20) expression of C19MC miRNAs and induced EMT genes 
(FDR ≤ 0.20).
Conclusion: This is the first report that employs a new method to 
efficiently induce the expression of endogenous C19MC entirely and 
reveals the role of the C19MC miRNA cluster in maintaining epithelial 
aspects of pluripotent trophoblast cells. Under hypoxic condition, the 
trophoblast loose C19MC expression which in turn induce EMT genes 
resulting in their differentiation to invasive EVTs.

T-160
The Production and Role of High-Mobility Group A1 Protein on 
Extravillous Trophoblast. Yuka Uchikura, Keiichi Matsubara, Yuko 
Matsubara, Kazuko Takagi, Takashi Sugiyama. Ehime University, Toon, 
Japan.
Introduction: In pregnancy, abundant neovascularization at the 
implantation site is important for normal placentation through 
extravillous cytotrophoblast (EVT) migration to the decidua and the 
uterine myometrium, resulting in the spiral artery remodeling. While, 
disturbed arterial remodeling can lead to the serious complications such 
as preeclampsia and fetal growth restriction. High-mobility group A1 
protein (HMGA1) is known to play an important role in the proliferation 
of trophoblast; however, no specific function of HMGA1 has been reported 
for EVT invasion. The aim of this study was to evaluate the effect of 
HMGA1 on trophoblast invasion.
Methods: We investigated HMGA1 expressions in cytotrophoblast 
derived from preeclampsia model mouse, CD40-L mouse, using 
immunofluorescence analysis. Wound healing cell migration and matrigel 
invasion test was also perfomed using HTR-8/SVneo cells transfected 
with HMGA1 plasmid. The expression of mRNA of HMGA1 and MMPs 
in EVT (HTR8) were analyzed using real-time PCR. HMGA1 prodution 
was measured in cultured medium of HTR8 using ELISA.
Results: HMGA1 was expressed in nucleus of trophoblasts derived 
from control mouse; in contrast, cytoplasmic expression was observed in 
CD40-L mouse. HMGA1 plasmid stimulated cell migration and invasion 
in HTR/SVneo cells; however, extranuclear translocatation of HMGA1 
suppressed cell migration and invasion. MMP1 and MMP9 mRNA 
expression was stimulated by TNFα. MMP1 mRNA expression was 
also stimulated by IL-1β. HMGA1 production was stimulated by IL-1β.
Conclusion: Cellular localization disorder of HMGA1 resulted in a 
lowering of its invasions and migration. The EVT disorder could be 
associated with some cytokines.

T-161
Hypoxia, PPARγ, and Lactate Metabolism in Placental Development 
and Injury. Tiffany M Bernardo†,1 Tali Shalom-Barak,2 Yaacov Barak∗.2 
1The University of Pittsburgh, Pittsburgh, PA, United States; 2Magee-
Womens Research Institute, Pittsburgh, PA, United States.
Introduction: Oxygen gradients are a key determinant in normal 
placental development, as evidenced by the severe defects in placentas 
deficient for the transcription factor Hypoxia-Inducible Factor α (Hif1a) 
and its regulators. Additionally, aberrant hypoxia is a frequent driver of 
placental pathologies. Importantly, placentas deficient for the nuclear 
receptor Peroxisome Proliferator-Activated Receptor γ (Pparg) exhibit 
severe vascular defects that strongly resemble those in knockouts of 
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HIF1αpathway genes. Hypoxia necessitates a switch from aerobic 
respiration to glycolytic metabolism, which is largely mediated by HIF1α 
target genes, augmenting lactate synthesis. Long considered a dead-end 
product, emerging evidence suggests that lactate can serve as an alternate 
energy source and a regulator of the hypoxic response. We hypothesize 
that (I) PPARγ and its transcriptional targets modulate key developmental 
and pathological adaptations to placental hypoxia, including the function 
of signaling proteins and tissue vascularization and (II) Enzymes that 
metabolize lactate play important, quantitative roles in these functions.
Methods: Wild-type (WT) and Pparg-null mouse trophoblast stem 
cells (TSC) were differentiated for 4 days, and cultured under standard 
(21.5% O2) or hypoxic (0-0.5% O2) conditions for 6-48 hours in the 
presence or absence of the PPARγ agonist Rosiglitazone (Rosi - 1 µM). 
Pharmacological inhibition of lactate and pyruvate metabolism was used 
to manipulate the lactate levels in vitro in the human choriocarcinoma 
cell line JEG-3 and mouse TSC during growth in ambient air or hypoxia. 
Levels of key hypoxia-regulatory proteins were analyzed by Western 
Blot. In vivo, we knocked out mouse Ldhb, and tested the effect of its 
deficiency on vascular development of placentas from dams subject to 
hypoxic stress (12% O2).
Results: We show that PPARγ is essential for both sustained HIF1α 
activation and survival of trophoblasts during acute hypoxia. Placental 
PPARγ strongly regulates Lactate Dehydrogenase B (Ldhb) and Pyruvate 
Carboxylase (Pcx), two enzymes whose tandem action converts lactate 
to oxaloacetate. We demonstrate that LDHB and PCX antagonists inhibit 
sustained activation of HIF1α, PPARγ, and additional hypoxia-regulated 
proteins in trophoblast cultures subject to acute oxygen deprivation. 
In vivo, Ldhb deficiency corrected vascular defects that occur in WT 
placentas exposed to hypoxia.
Conclusion: These cumulative data give rise to the notion that lactate and 
its metabolites could be key effectors of a PPARγ-HIF1α axis, implicating 
PPARγ and its transcriptional targets as new, crucial players in the hypoxic 
response of trophoblasts.

T-162
Differential Metabolic Responses of BeWo Villous Trophoblast Cells 
to Prolonged Glucose or Fatty Acid Exposure. Zachary Easton†,1 
Katherine Mathers,1 Flavien Delhaes,1 Timothy Regnault∗.2,1 1Western 
University, London, ON, Canada; 2Children’s Health Research Institute, 
London, ON, Canada.
Introduction: The increasing prevalence of obesity among women 
of child-bearing age has been linked to mitochondrial impairments in 
the placenta. Recently, studies have highlighted that a maternal diet 
overabundant in saturated fatty acids (FA) and processed sugars may 
be involved in the development of these mitochondrial impairments 
independently of maternal body composition. High fat and sugar feeding 
has been previously shown to ‘overload’ the mitochondrial lipid oxidation 
pathways that are upregulated in the presence of lipid species, forcing 
beta-oxidation to become incomplete. However, the presence of this diet-
induced “Mitochondrial Overload” (MO), and its overall contribution to 
cellular metabolic flexibility, has not been examined in the placenta. The 
purpose of this study was to examine the effects of individual prolonged 
exposures of excess dietary sugars and FA on placental mitochondrial 
function, using a cell culture system independent of maternal body 
composition. We postulated that prolonged excess sugar and dietary-FA 
promote impaired mitochondrial activity in BeWo cells.
Methods: BeWo cells were treated with 25 mM D-glucose (high sugar), 
or 100 µM of palmitate (PA), oleate (OA) or a 1:1 molar ratio of PA:OA 
(P/O) conjugated 2:1 to BSA (high fat) for 72H. Cells treated with 7mM 
glucose or BSA (0.3%) served as controls for the high sugar and high fat 
treatments respectively. The Seahorse XFe24 Extracellular Flux Analyzer 
was utilized to quantify the mitochondrial activity (Oxygen Consumption 
Rate - OCR) of treated cells via the Mito Stress Test. Immunoblotting 
was used to quantify the protein abundance of Electron Transport Chain 
(ETC) complexes in treated cells. Subsequently, colorimetric kinetic 
assays were optimized to calculate maximal enzyme activities (Vmax) 
for ETC complexes, and Citrate Synthase (CS; a proxy measurement for 
mitochondria abundance) in cell lysates.

Results: High glucose and OA-treated BeWo cells did not exhibit different 
OCR compared to respective control treated cells. In contrast, PA and 
P/O-treated BeWo cells demonstrated a significant increase in both basal 
and maximal OCR, compared to BSA-control cells. No differences were 
detected between FA-treated BeWo cells and BSA-control cells for ETC 
protein abundance, CS enzyme activity and ETC Complex activities.
Conclusion: These results demonstrate that dietary sugars and FA 
species with varying degrees of saturation have differential effects on the 
mitochondrial function of BeWo cells. The observed increases in OCR 
with PA and P/O treatments were consistent with the expected increase 
in beta-oxidation pathways following treatment with lipid species. These 
increases in OCR may be the preliminary steps in the development of 
MO and metabolic inflexibility in the placenta that can ultimately impede 
fetal development.

T-163
Placentas are Energetically Compromised in Early-Onset Pre-
Eclampsia and Present Alterations in One-Carbon Metabolism. 
Tatiana El-Bacha,1,2 Yousra Ahmed-Salim,2 Andrew J Murray,2 Jules 
Griffin,2 John Kingdom,3 Tereza Cindrova-Davies,2 Graham J Burton∗.2 
1Federal University of Rio de Janeiro, Rio de Janeiro, Brazil; 2University 
of Cambridge, Cambridge, United Kingdom; 3University of Toronto, 
Toronto, ON, Canada.
Introduction: The pathophysiology of pre-eclampsia remains largely 
unknown as it is a complex syndrome involving maternal, fetal and 
placental pathways. The use of high-throughput omics has proved 
important to integrate these different pathways. Metabolomics, the analysis 
of low-molecular weight molecules of a system, can be used to identify 
not only early biomarkers of pre-eclampsia but also altered metabolic 
pathways associated with the disease state, enabling insight into the 
molecular pathophysiology. To investigate placental metabolism in early 
onset pre-eclampsia pregnancies, we used 1H Nuclear Magnetic Resonance 
(NMR) and Mass-Spectrometry (MS) exploratory metabolomics along 
with enzymatic and molecular assays.
Methods: Placentas from pregnancies complicated by early-onset 
pre-eclampsia associated with fetal growth restriction (PE, n=5) and 
gestational age matched pre-term controls (PTC, n=5) were collected with 
informed patient consent and local ethics approvals. Polar metabolites 
were extracted using a bi-phasic methanol:chloroform solution. NMR 
spectra were collected in a Bruker Avance IIIHD operating at 500.13 MHz 
for 1H at 298 K. MS was performed in an Acquity Ultra Performance 
Liquid Chromatography unit interfaced with a triple quadrupole.
Results: PE samples presented a 5-fold decrease in glucose content 
when compared to PTC samples. This decrease was associated with a 
reduction in the glycolytic metabolites glucose-6-phosphate, fructose-
6-phosphate and phosphoenolpyruvate. Acetyl CoA, the product of 
oxidative decarboxylation of pyruvate in mitochondria, was also 
decreased in pre-eclampsia. The apparent decline in aerobic glycolysis 
was not compensated by an increase in fermentation, since lactate did 
not differ between PTC and PE samples despite an increase in lactate 
dehydrogenase activity. Indeed, the phospho-AMPK/AMPK ratio was 
significantly increased in PE samples, indicating they are energetically 
compromised. PGC-1 alpha protein level was reduced in PE samples 
indicative of decreased mitochondrial biogenesis. PE placentas also 
presented alterations in One-Carbon metabolism, including decreases in 
glycine, S-Adenosylmethionine and S-Adenosylhomocysteine, and an 
increase in methionine.
Conclusion: The decrease in aerobic glycolysis observed in PE 
samples compromised not only energy homeostasis but also methionine 
metabolism, which might impair placental nucleotide and phospholipid 
biosynthesis, DNA methylation, and redox state. These alterations might 
be involved in defective placentation and in the pathogenesis of early-
onset pre-eclampsia.
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T-164
Vitamin D Promotes Trophoblast Invasion by Membrane-Mediated 
ERK1/2 Signaling. Ankana Ganguly†,1 Stephane R. Gross,2 Janesh K. 
Gupta,3 Martin Hewison∗.1 1University of Birmingham, Birmingham, 
United Kingdom; 2Aston University, Birmingham, United Kingdom; 
3Birmingham Woman’s Hospital, Birmingham, United Kingdom.
Introduction: Vitamin D-deficiency is common in pregnant women, 
but its effects on pregnancy health are still unclear, with studies to date 
focusing on adverse events in late gestation. The impact of vitamin D on 
early pregnancy especially placental formation is less clear. However, 
the vitamin D activation enzyme CYP27B1 and the nuclear vitamin D 
receptor (VDR) are rapidly induced in trophoblastic and decidual cells 
early in placental development. The overall objective of this study was to 
investigate the role of active vitamin D, 1,25-dihydroxyvitamin D (1,25D) 
on trophoblast function. We specifically hypothesized that 1,25D promotes 
placental formation by stimulating trophoblast invasion.
Methods: Studies in vitro were carried out using the trophoblast cell lines 
JEG3 and BeWo, with thyroid cancer cells (TPC) as a non-trophoblast 
comparator. Cells were assessed for motility (scratch closure), proliferation 
(BrdU assay) and matrix (Matrigel) invasion (Boyden chambers). Western 
blot analysis was used to assess protein expression for VDR and the 
1,25D-inducible enzyme CYP24A1, as well as the intracellular signaling 
proteins ERK1/2 and phosphorylated ERK1/2 (pERK1/2) in the total 
lysate, cell membrane, cytosolic and nuclear fractions. RNA expression 
for VDR and CYP24A1 was assessed by RT-qPCR. Cells were treated 
with 1,25D (10 & 100nM) or calcitroic acid (100nM) for 5 mins - 48 hrs 
depending on the type of analysis.
Results: 1,25D inhibited TPC proliferation, migration and matrix invasion 
relative to vehicle controls (p <0.001 in each case). In JEG3 and BeWo 
cells 1,25D had no effect on proliferation and migration, but promoted 
matrix invasion by both cell lines (p <0.001). 1,25D potently induced 
CYP24A1 mRNA in TPC cells (1000-fold, p= 0.0045), with this effect 
being associated with nuclear expression of VDR and predominant 42 kDa 
ERK2/pERK2 expression. 1,25D had no effect on CYP24A1 mRNA in 
JEG3 or BeWo cells, with these cells showing cell membrane expression 
of VDR and predominant 44 kDa ERK1/pERK1 expression and nuclear 
pERK1 following 1,25D treatment.
Conclusion: In contrast to other cell types, vitamin D potently stimulates 
trophoblast matrix invasion and may, therefore, play a key role in placental 
development. These effects appear to be mediated via a non-canonical 
membrane VDR response involving ERK1/2.

T-165
The Diffusion Distance across the Feto-Maternal Exchange Barrier is 
Longer in IUGR Placentas Than Control Placentas. Sina Henschen†, 
Nirav Barapatre†, Hans-Georg Frank∗, Eva Haeussner†. Chair of 
Neuroanatomy, Faculty of Medicine, LMU, Munich, Germany.
Introduction: The feto-maternal exchange barrier is responsible for the 
nutrition of fetus during pregnancy. In intrauterine growth restriction 
(IUGR) the feto-maternal exchange barrier is compromised and thus 
exposes fetus to a higher risk of lifelong health burdens. The diffusion 
distance of the feto-maternal exchange barrier is defined as distance 
between the maternal and the fetal circulations, commonly expressed as 
distance from the trophoblast layer of the villous tree up to the endothelium 
of fetal capillaries. We hypothesize that the diffusion distance of the feto-
maternal exchange barrier is altered in IUGR.
Methods: Six sections each of 14 IUGR (n=84) and 10 control (n=60) 
placentas were analyzed by unbiased stereology. The groups were matched 
by gender (only males) and delivery mode (only sectios). The sections 
were stained immunohistochemically (IHC) to discriminate between 
gamma(ɣ)-smooth muscle(sm)-actin positive (central) and ɣ-sm-actin 
negative (peripheral) regions of the villous trees. Additionally, IHC 
detection of CD 34 for staining the fetal endothelium inside the villous 
tree and a standard hematoxylin staining for the trophoblast were done. 
Volumes were determined of ɣ-sm-actin positive and ɣ-sm-actin negative 
villi and capillaries. The diffusion distance across the feto-maternal 

exchange barrier was measured as distance from the trophoblast to the 
endothelium. The variables of IUGR placentas were compared statistically 
with control placentas by one-way analysis of variance.
Results: The volume of ɣ-sm-actin positive villi was significantly 
higher in control placentas than IUGR placentas (p<0.001), whereas 
the volume of ɣ-sm-actin negative villi was unchanged. The volumes 
of both ɣ-sm-actin positive (p<0.001) and negative (p<0.05) capillaries 
were significantly higher in control placentas than in IUGR placentas. 
Most importantly, the diffusion distances of both ɣ-sm-actin positive 
(p<0.05) and negative (p<0.05) villi of IUGR placentas were larger than 
the control placentas.
Conclusion: The present study shows by unbiased stereology that the 
diffusion distance varies between IUGR and control placentas. A longer 
diffusion distance of the feto-maternal exchange barrier in IUGR placentas 
could lead to a longer time-rate until the nutrients reach the fetus. This 
could imply a slower metabolism and hence could cause IUGR.

T-166
Mechanistic Target of Rapamycin (mTOR) is a Positive Regulator 
of High Temperature Requirement Factor 2 (HtrA2) Expression and 
Secretion in Primary Human Trophoblast Cells. Fredrick J Rosario,1 
Trond Melbye Michelsen,2 Theresa L Powell,1 Thomas Jansson∗.1 
1University of Colorado Anschutz Medical Campus, Aurora, CO, United 
States; 2Oslo University Hospital, Oslo, Norway.
Introduction: HtrA proteins are a family of serine proteases that are 
involved in the maintenance of mitochondrial homeostasis, apoptosis and 
cell signaling. Our recent studies demonstrate that the placenta secretes 
HtrA2 into the fetal circulation at term. Emerging evidence suggests that 
HtrA regulates fetal growth in mice, however, the underlying molecular 
mechanisms are poorly understood. We previously reported that mTORC 
1 and C2 signaling are positive regulators of human placental amino acid 
and folate transport and that placental mTORC1 and mTORC2 signaling 
is inhibited in IUGR pregnancies. Recently, direct interaction between 
HtrA and mTOR signaling has been demonstrated. We hypothesized that 
inhibition of placental mTOR signaling in IUGR pregnancies decreases 
trophoblast expression and secretion of HtrA2.
Methods: Primary Human Trophoblast (PHT) cells were isolated from 
term placenta (n=6/group) and at18 hr of culture transfected with either 
scramble (Control), raptor (mTORC1 inhibition) or rictor (mTORC2 
inhibition) siRNA. In addition, PHT cells were isolated and cultured from 
placentas of appropriate-for-gestational age (AGA) and IUGR infants 
(n=6/group). At 90 hr of culture, cell lysates and/or conditioned media 
were collected to measure the protein expression of HtrA2 and activity of 
mTORC1 (S6-Serine-235/236) and mTORC2 (Akt-Serine-473) pathways. 
System A and L amino acid transporter activity was measured in PHT 
cells isolated from AGA and IUGR. Statistical significance was tested by 
repeated measure of ANOVA and Bonferroni correction post-hoc testing.
Results: Successful siRNA mediated silencing was confirmed by 
markedly decreased raptor (-60 %, p<0.001) and rictor (-70%, p<0.01) 
protein expression. Expression and secretion of HtrA2 was decreased by 
mTORC1 (-80%, P<0.0001) or mTORC2 inhibition (-85%, P<0.0001) 
in PHT cells compared to scramble siRNA. Protein expression of 
HtrA2 (-60%, p<0.01), S6-S-235/236 (-76 %, p<0.002) and Akt-S-473 
phosphorylation (-82 %, p<0.0001) as well as system A (-55 %, p<0.01) 
and system L activity (-64%, p<0.002) were significantly decreased in 
PHT cells from IUGR placentas as compared to AGA. System L amino 
acid transporter activity in PHT cells was positively correlated (p<0.01) 
to HtrA2 expression. AGA and IUGR trophoblast mTORC1 (p<0.03) or 
mTORC2 (p<0.01) signaling were positively correlated to trophoblast 
HtrA2 expression.
Conclusion: mTOR signaling is a positive regulator of placental 
expression and secretion of HtrA2. We propose that placental mTOR 
inhibition in IUGR down-regulates Htr2A, which may contribute to 
placental insufficiency and decreased Htr2A secretion into the fetal 
circulation, thereby negatively influencing fetal growth and development.
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T-167
Difference in Placental Growth Volume in Normal and High Autism-
Risk Pregnancies. R Shah,1 C Salafia,1 T Girardi,1 R Miller,2 J Moye,3 K 
Lyall,4 C Newschaffer.4 1Placental Analytics, New Rochelle, NY, United 
States; 2University of Rochester, Rochester, NY, United States; 3NICHD, 
Bethesda, MD, United States; 4Drexel University, Philadelphia, PA, 
United States.
Introduction: We have shown placental surface shapes and vascular 
features to differ between low and high autism-risk pregnancies. Here 
we compare placental volume growth and growth trajectories in these 
two groups and also explore the influence of gender.
Methods: Post-delivery formalin-fixed placentas from two cohorts: NCS 
(n=264), general population cohort, and EARLI (n=105), high-risk cohort, 
were surface scanned using an SLS 3D scanner (M3DI) and read by a 
MATLAB script to compute placental volume and maximum radius from 
the umbilical insertion point. Ten concentric circles with radii at each 
decile of the maximum radius were drawn (Figure1), and the % volume 
encompassed by each circle was calculated. Early placental growth was 
defined by the placental volume growth in the 10th-60th % deciles, and 
late growth by the 60th-100th % deciles. Placental growth volume rate was 
defined by the slope of growth volume across these two ranges. Mann-
Whitney U Test (SPSS) compared total placental volume, % volume within 
each decile, and the two slopes. Sex-specific associations were also tested.
*Figure(s) will be available online.
Results: Placental volume accretion in EARLI was significantly lower 
at each decile than in NCS, as was the slope of placental volume growth 
(Table1). Early placenta volume growth (slope from 10th-60th%) differed 
significantly between boys (1.31±0.14) and girls (1.24±0.14) in EARLI 
(p=0.045), but not in boys (1.3±0.14) and girls (1.31±0.14) of NCS 
(p=0.48). Among EARLI girls, total volume, % volume in each decile from 
10th-70th% (p<0.05), and both time slopes (each p=0.01) were decreased 
compared with NCS girls, while among boys those variables did not differ.
*Figure(s) will be available online.
Conclusion: Our results suggest placental volume and its growth 
trajectory differ between general and high autism-risk pregnancies, and 
that early placental growth trajectory in the latter differs in boys and girls. 
Future research is needed to explore possible underlying mechanisms and 
influences on placental growth that may differentiate boys and girls, and 
whether such differences relate to differential autism risk.

T-168
Umbilical Cord Metabolite/Drug Ratios as Predictors of Severe 
Neonatal Abstinence Syndrome. Courtney Townsel,1 Nold Christopher,2 
Oncken Cheryl,2 Naveed Hussain,3 Jonathan Covault,2 Winston A 
Campbell∗.2 1University of Michigan, Ann Arbor, MI, United States; 
2University of Connecticut, Farmington, CT, United States; 3Connecticut 
Childrens Medical Center, Farmington, CT, United States.
Introduction: Medication assisted treatment in pregnancy with 
methadone and buprenorphine has increased significantly leading to 
an increased incidence of neonatal abstinence syndrome and increased 
healthcare costs. We sought to assess umbilical cord drug metabolite ratios 
in methadone and buprenorphine exposed pregnancies as predictors of 
treatment for severe neonatal abstinence syndrome (NAS).
Methods: Multi-center prospective observational cohort study (July 
2016 to December 2017). Eligible pregnant women: ≥ 18 years old, on 
methadone or buprenorphine, delivered non-anomalous live singleton 
≥ 34 weeks. Severe NAS by Finnegan scoring: 3 consecutive scores 
≥8 or sum of 3 consecutive scores ≥24 occurring ≤ 72 hours after birth. 
Umbilical cord drug and metabolite levels were compared to Finnegan 
scores. Aromatase gene single nucleotide polymorphisms (SNPs: 
rs749292, rs727479, rs93606) were compared to umbilical cord (UC) 
drug and metabolites levels in methadone and buprenorphine exposed 
pregnancies. Data analysis: descriptive, parametric, non-parametric 
statistics, regression analysis. Significance: p <0.05.
Results: 38 patients were included. 36/38 (95%) were Caucasian. Mean 
delivery was at 38.5 ± 1.6 weeks. 29/38 (76%) and 9/38 (24%) used 
methadone and buprenorphine respectively. Severe NAS was present in 
19/38 (50%) of infants, 16/19 (84%) used methadone and 3/19 (16%) used 

buprenorphine (p =0.02). There was no difference in maternal methadone 
or buprenorphine dose, UC methadone, UC buprenorphine and metabolites 
levels (EDDP, norbuprenorphine) (p>0.05) between groups. The mean UC 
EDDP/methadone ratio (metabolite/drug ratio) was significantly higher 
(0.68 vs 0.36, p =0.03) in infants meeting criteria for severe NAS; not so 
for norbuprenorphine/ buprenorphine ratios (2.44 vs.1.41, p=0.59). SNP 
genotypes did not predict severe NAS nor UC drug or metabolite levels 
(p >0.05), but sample size was underpowered.
Conclusion: Maternal dose and UC levels of methadone and 
buprenorphine were not significantly different in neonates with or without 
severe NAS. However, higher umbilical cord EDDP/methadone ratios 
were seen in severe NAS. Additional investigation into the interaction of 
UC drug levels and placental opioid metabolism is needed. 
*Figure(s) will be available online.

T-169
Mechanistic Target of Rapamycin (mTOR) Signalling as an 
Underlying Mechanism of Reduced Placental Glutamine and 
Glutamate Uptake in Fetal Growth Restriction. Kirsty Vincent†, Kirsty 
R McIntyre, Susan L Greenwood, Mark R Dilworth∗. Maternal and Fetal 
Health Research Centre, The University of Manchester, Manchester, 
United Kingdom.
Introduction: Placental dysfunction is a primary cause of fetal growth 
restriction (FGR). The activity of the system A amino acid transporter, 
which transports neutral amino acids such as alanine and glutamine into 
the placenta, is reduced in FGR. System A activity is regulated by the 
mechanistic target of rapamycin (mTOR) and placental mTOR activity is 
reduced in FGR. Placental transport of glutamine and glutamate is essential 
for normal fetal growth. We tested the hypotheses that (a) placental uptake 
of glutamine and glutamate is lower in FGR babies as compared with 
babies appropriately grown for gestational age (AGA), and (b) placental 
glutamine and glutamate uptake is regulated by mTOR.
Methods: Placental villous fragments from AGA (n=13/14, individualised 
birthweight centile (IBC) 20-80) and FGR (n=10/11,IBC <5) pregnancies 
were incubated in Na+-containing or Na+-free medium with 5mM 
competing substrates of glutamine/glutamate transporters, -plus 
14C-glutamine or 14C-glutamate for 30-90mins. Radiolabel accumulation 
in Na+-containing minus Na+-free conditions was taken to reflect 
transporter-mediated uptake and expressed per mg fragment protein. 
For mTOR regulation studies, placental explants from AGA babies (n=6) 
were cultured in medium containing 14C-glutamine or 14C-glutamate with 
rapamycin (mTOR inhibitor; 20-150nM) for 24h and accumulation of the 
radiolabel measured. 
Results: Transporter-mediated uptake of 14C-glutamine and 14C-glutamate 
was significantly lower in placentas of FGR vs AGA infants (p<0.05; least 
squares linear regression). Rapamycin caused a concentration-dependent 
reduction in both 14C-glutamine and 14C-glutamate accumulation (pmol/mg 
explant protein/24hr) that was significant at 150nM vs control (median,+/-
IQR: 50, 64/38% and 64, 88/56% respectively; p<0.05 Kruskal Wallis 
with Dunn’s multicomparison test).
Conclusion: The reduction in glutamine and glutamate uptake in FGR 
will have consequences both for placental metabolism and for provision 
of these amino acids to the fetus. The inhibition of glutamine uptake 
by rapamycin is consistent with previous reports that mTOR regulates 
system A activity. The data show for the first time that system XAG-, 
which transports glutamate, is also regulated by mTOR. The results 
provide further evidence to support the mTOR signalling pathway as a 
therapeutic target in FGR.
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T-170
Down-Regulation of DKK1 and Wnt1/β-Catenin Pathway by 
Increased Homeobox B7 Resulted Incell Differentiation Suppression 
of Fetal Intrauterine Growth Retardation in Human Placenta. 
Lu Huang,1 Hao Ying∗,2 Zhong Chen∗,1 Yun Long Zhu∗,1 Ying Gu∗,1 
Lingqing Hu∗,1 Daozhen Chen∗,1 Nanbert Zhong∗.3 1The Affiliated Wuxi 
Maternity and Child Health Care Hospital of Nanjing Medical University, 
Wuxi, China; 2Shanghai First Maternity and Infant Hospital, Shanghai, 
China; 3New York State Institute for Basic Research in Developmental 
Disabilities, New York, United States Minor Outlying Islands.
Introduction: This study aimed to test the influence of homeobox 
B7 (HoxB7) on the proliferation, invasion, and migration of human 
trophoblast cells and to reveal the down-regulation of HoxB7 on the 
transcriptional suppression of DKK1 and of Wnt1/β-catenin in fetal 
intrauterine growth retardation (IUGR).
Methods: Quantitative measurement of HoxB7, DKK1, Wnt1, and 
β-catenin was performed in human placentas collected from normal 
pregnancies and from fetal IUGR with quantitative real time PCR (qRT-
PCR) and with Western blots. Cultured HTR-8/SVneo cells, transfected 
with a lentiviral plasmid that in-frame expresses human HoxB7gene, 
were applied to functional assessment to study the biological impact of 
HoxB7gene on DKK1, Wnt1, and β-catenin. Counting Kit-8, Transwell 
invasion assays, and flow cytometry were applied for the functional 
measurements.
Results: The expression of HoxB7 was significantly increased, and of 
DKK1, Wnt1, and β-catenin was decreased, in IUGR placenta tissues 
and HTR-8/SVneo cells. Function studies revealed that overexpression 
of HoxB7 inhibited proliferation, migration, and invasion in HTR-8/
SVneo cells. DKK1, Wnt1, and β-catenin were down-regulated in HTR-8/
SVneo cells, inversely correlated with HoxB7 expression. Overexpression 
of HoxB7 howed a suppressive effect on proliferation, migration, and 
invasion in the HTR-8/SVneo cells.
Conclusion: Our results indicate that HoxB7 inhibited human trophoblast 
cell differentiation by down-regulating DKK1 expression and that it may 
affect transcription of Wnt1/β-catenin. The activation of HoxB7 might 
suppress the cell differentiation in HTR-8/SVneo cell cultures. The Wnt/β-
catenin signaling pathway may play a significant role in the pathogenesis 
of IUGR by regulating the invasion and proliferation of trophoblasts.

T-171
In Utero Estriol Exposure Induces KLK Expression in the Placenta: 
Estriol and the Risk of Preeclampsia. Yuping Zhou†. Yale School of 
Medicine, New Haven, CT, United States.
Introduction: Preeclampsia is the most common cause of fetal-maternal 
morbidity and mortality throughout the world. Estriol (E3) is undetectable 
in non-pregnant state but is induced by ~1000 fold and constitutes ~90% of 
all estrogens during pregnancy. E3 is thus used as a prenatal biochemical 
screening biomarker for fetal health and wellbeing. Previous studies have 
established an association of a low E3 level in the early second trimester 
with fetal demise, and association of a low level of uterine E3 (uE3) in 
the first trimester with pregnancy loss. Despite this, the function of E3 
in pregnancy is not well characterized. As mice do not produce E3, the 
murine model can isolate the role of E3 in pregnancy and role in disease. 
Our objective was to investigate whether genes differentially regulated 
by E3 exposure in pregnant mice correspond preeclampsia-associated 
genes in women.
Methods: E3 was administered to pregnant mice. Six-week-old CD-1 
female mice were bred and examined every 12 h until the presence of a 
vaginal plug was detected (representing 0.5 days of gestation). Pregnant 
mice were randomly divided into two groups: those continuously treated 
with E3 (100ug/kg/day) or treated with vehicle control by an osmotic mini-
pump beginning on day 7.5 of gestation. Pregnant mice were euthanized 
on day 9.5 of gestation. Placenta were removed, tissue was divided for 
mRNA sequencing, quantitative RT-PCR and immunohistochemistry 
(IHC). We collected normal and preeclamptic placentas from women 
undergoing C-sections. The RNA was extracted and quantitative RT-PCR 
was performed.

Results: RNA-seq identified 492 genes that were upregulated and 465 
genes that were down-regulated in placenta of the E3-treated mice 
compared to vehicle treated (control) on day 9.5 of gestation. The 
kallikrein (KLK) gene family was one of the mostly highly upregulated 
genes. Klk1 was increased 15-fold; Klk24 and Klk27 were increased more 
than 100-fold (n=16; p<0.005) following E3 exposure. Klk1 expression 
was increased by 65-fold in decidual tissue following E3 exposure. 
Consistent with upregulation of the mRNA, Klk1 protein expression was 
increased dramatically in the placenta after exposure to E3. Intriguingly, 
human KLK1 mRNA expression was decreased by 50% in the placentas of 
patients with pre-eclampsia compared to healthy controls (N=6; p<0.05).
Conclusion: E3-mediated signaling induces expression of KLK genes that 
have previously been shown to be important for placental development 
and associated with preeclampsia in women. As E3 is not expressed during 
mouse pregnancy, treating pregnant mice with this estrogen can provide 
us with important insights into pregnancy disorders such as preeclampsia. 
E3-exposed mice may therefore be useful for elucidating mechanisms 
in the pathogenesis of preeclampsia. Altered E3 induction of KLK gene 
expression may be linked to preeclampsia.

T-172
Immunomodulatory Effects of Melatonin on the Placenta. Yuko Arita,1 
Seungmin Woo,1 Michael Mesbah,1 Kavita Verma†,1 Darios Getahun,2 
Peltier Morgan∗.1 1NYU Winthrop, Mineola, NY, United States; 2Kaiser-
Permanente Southern California, Pasadena, CA, United States.
Introduction: Melatonin is an important indoleamine that functions as a 
potent anti-oxidant and regulator of biological rhythms. It also regulates 
immune responses to ensure that immunity is strongest when the animals 
are most active. Recent studies have demonstrated that trophoblast cell 
lines express both enzymes to synthesize melatonin and receptors to 
respond to it. However, the functions of melatonin in regulating placental 
functions in women are unclear. One of the major functions of the placenta 
is to protect the genetically foreign fetus from the maternal immune 
system until term. Ascending infections can compromise these functions 
by activating immune responses within the placenta that ultimately result 
in preterm birth. To better understand how melatonin may influence 
placental functions, we explored the effects of this indoleamine on basal 
and bacteria cytokine production in vitro.
Methods: Placental explant cultures were prepared from 12 different 
women at term and treated with 0-5000 nM melatonin in the presence 
and absence of 10^7 CFU heat-killed E. coli. Cultures were incubated 
overnight and concentrations of cytokines associated with adverse 
pregnancy outcomes were quantified in the conditioned medium. 
Melatonin concentrations were also quantified for control and E. coli-
stimulated cultures.
Results: Placental concentrations of melatonin in conditioned medium 
were approximately 250 ng/ml and were not affected by E. coli treatment. 
For unstimulated cultures, melatonin tended to reduce IL-1β but enhanced 
HO-1 and IL-6 production. Sgp130 and IL-10 production were unaffected 
but BDNF production was reduced by melatonin for placnetal explant 
cultures. For bacteria-stimulated cultures, melatonin significantly inhibited 
IL-1β but enhanced IL-10, IL-6 and HO-1 production. BDNF production 
by bacteria-treated cultures tended to be inhibited by melatonin at low 
concentrations and stimulated at high concentrations.
Conclusion: These results suggest that melatonin is produced in relatively 
high concentrations by the placenta. Our results also demonstrate that 
melatonin has potent anti-inflammatory effects through inhibition of IL-
1β and promotion of IL-10 and IL-6 production. Enhancement of HO-1 
production may also enhance anti-oxidant activity of the placenta. Further 
studies are needed to determine how placental melatonin production is 
regulated and how disruptions in melatonin production may alter the risk 
of pregnancy complications.
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T-173
Understanding Sex-Dependent Prenatal Vulnerability by Comparing 
Early Placental Transcriptomes in Human and Mouse. Amy E Braun†, 
Kristin L Muench†, Beatriz G Robinson†, Theo D Palmer∗, Virginia D 
Winn∗. Stanford, Palo Alto, CA, United States.
Introduction: It is not yet known why male fetuses are at higher risk than 
female fetuses for complications of pregnancy. The central regulator of 
fetal development is the placenta, which shares the chromosomal sex of 
the fetus. Our prior studies in mice have shown that low level maternal 
inflammation at midgestation (E12.5) results in pronounced neurologic 
consequences for males as adults while females are spared. The difference 
in male outcomes corresponds to dramatic differences in placental damage 
and growth, but the mechanism underlying this phenomenon has not 
been identified, nor is it known whether these sex differences in placental 
vulnerability are conserved between mice and humans. OBJECTIVE: To 
compare male and female placental transcriptomes in mice and humans 
at mid-gestation to identify sex differences and determine any conserved 
differences between species.
Methods: RNA was extracted from snap-frozen human chorionic villi 
(CV) samples (11-16 GW, n=22) and mouse placenta (E12.5, n=24). Sex 
was determined by PCR genotyping of SRY for human and Jarid1c/d for 
mouse, and confirmed by comparing levels of Xist and Y transcripts. 
Libraries were created using the Lexogen QuantSeq FWD kit and used 
for Illumina HiSeq sequencing. STAR alignment and PCA and SVA batch 
effect assessments were performed, followed by differential expression 
analysis using DESeq2. DAVID gene ontology and KEGG pathway 
analysis were used to identify sex-divergent pathways.
Results: Of the 676 differentially expressed (DE) genes in human, the 
majority were elevated in males relative to females (n=396). Male placenta 
showed elevated gene expression in signaling networks including placental 
and fetal growth factor production (n=17), mitochondrial function (n=7), 
ribosome (n=21), and innate immune signaling (n=25). Females show 
elevated expression of transcripts related to vasculature and endothelium 
(n=16), extracellular matrix (n=12), adaptive immune signaling (n=4), and 
clotting (n=6). The male placental transcriptome changed markedly (n=72) 
before and after the midpoint of 13 GW, in contrast females only had one 
transcript change across the same window (PAPPA). Fewer DE genes 
were identified at E12.5 in mice (n=28), with sex differences centering 
on innate immune response and NFκB signaling (n=5), a pathway that 
showed conserved differential expression in human CV (n=7).
Conclusion: Sex differences exist in early placental immune, vascular, 
and pregnancy-specific gene expression in humans, and in the timeline 
of transcriptional changes across gestational weeks. Mouse placenta 
also shows sex-differential expression in immune signaling pathways, 
suggesting a conserved hub of sex differences in placental development 
that may help to explain prenatal male vulnerability in both species.

T-174
Macrophage-Mediated Regulatory Effect of F. Nucleatum on 
Trophoblast Tube Formation. Rebekka Einenkel†, Damián O Muzzio†, 
Jens Ehrhardt†, Marek T Zygmunt∗. University Medicine Greifswald, 
Greifswald, Germany.
Introduction: During placentation immune cells are in close contact 
with trophoblast cells. Thereby, immune cells support trophoblast 
invasion and migration, while balancing between tolerance allowing fetal 
development and defense against infection. This complex interaction is 
challenged by a further factor: the placental microbiome.Fusobacterium 
(F.) nucleatum is one of the described species and known for its interaction 
with colon carcinomas. During tumorigenic events F. nucleatum supports 
proliferation, angiogenesis and tumor tolerance. Since these events 
take also place during pregnancy establishment and development, we 
hypothesize a macrophage-mediated regulatory effect of F. nucleatum 
on trophoblast function.
Methods: The monocytic cell line THP-1 was differentiated into M1 
(pro-inflammatory), M2a and M2c (rather anti-inflammatory; mediating 
tissue remodeling) macrophages, since all subtypes are reported at the 
feto-maternal interface depending on the gestation time point. The 
macrophages were stimulated with inactivated F. nucleatum (0.1 or 1 

per macrophage) or LPS as control. First-trimester trophoblast cell line 
HTR-8/SVneo was used to perform a 2D tube formation assay analyzing 
the pseudo-angiogenesis competence. Therefore, macrophage-conditioned 
medium was added to the tube formation assay. Tube formation capacity 
was analyzed by counting formed tubes per microscopic image after 6 h 
incubation. Experiments were performed at least three times in triplicates 
and compared by repeated measures ANOVA and Tukey’s post-test. A 
p-value < 0.05 was considered statistically significant.
Results: The stimulation of all macrophage subtypes with LPS resulted in 
an impeded tube formation of trophoblast cells. Similarly, secreted factors 
from pro-inflammatory M1 macrophages in response to both F. nucleatum 
concentrations hindered tube formation. In contrast to M1, the addition 
of M2 macrophage-conditioned medium resulted in divergent results 
comparing both bacterial concentrations. While the lower concentration 
improved tube formation, the higher concentration showed no effect or a 
decrease when compared to untreated macrophage-conditioned medium.
Conclusion: Our results show that the effect of microbial treatment on the 
macrophage-trophoblast-interaction depends clearly on the macrophage 
subtype and even more interestingly on the added bacterial amount. 
Latter underlines the importance to distinguish clearly between low-
abundance physiology and high-abundance virulent infection. Moreover, 
this indicates that the low-abundance microbiome at the feto-maternal 
interface could not just be tolerated as neutral or commensal symbionts 
but even improve developmental processes mutualistically.

T-175
Placental Malaria Induces Distinct Macrophage Activation Signatures 
in Fetal Hofbauer Cells and Maternal Intervillous Macrophages. 
Nida Ozarslan,1,2 Joshua F Robinson,2 Dennis J Montoya,3 Grant Dorsey,2 
Margaret Feeney,2 Abel Kakuru,4 Diane Havlir,2 Moses Kamya,5 Genhong 
Cheng,3 Susan J Fisher∗,2 Stephanie L Gaw∗.2 1Marmara University, 
School of Medicine, Istanbul, Turkey; 2University of California, San 
Francisco, San Francisco, CA, United States; 3University of California, 
Los Angeles, Los Angeles, CA, United States; 4Infectious Diseases 
Research Collaboration, Tororo, Uganda; 5Makerere University College 
of Health Sciences, Kampala, Uganda.
Introduction: Macrophages are divided broadly into two phenotypic 
groups: pro-inflammatory (M1-type) and anti-inflammatory (M2-type). 
Fetal Hofbauer cells (HBCs) and maternal intervillous macrophages 
(MIMs) have distinct phenotypes. HBCs have been described as being 
primarily of the M2 immunomodulatory phenotype; little is known 
regarding the molecular phenotype of MIM. Here, using an exploratory- 
and hypothesis-based approach, we investigated the transcriptional profiles 
of HBC and MIM in placental malaria, a leading global cause of low 
birth weight infants from preterm delivery and/or fetal growth restriction.
Methods: This is a nested prospective cohort study of women participating 
in a randomized controlled trial of intermittent preventative treatment in 
pregnancy for malaria in Uganda. HBCs and MIMs were purified from 
fresh placentas at the time of delivery, and total RNA was extracted from 
these paired samples. RNA sequencing was performed on 13 placentas 
(6 controls and 7 placental malaria cases, defined by histopathology). 
Differentially expressed (DE) genes due to placental malaria were 
identified using DESeq2 and Wald’s test (p<0.01; absolute fold change≥2). 
Functional enrichment analysis of DE genes was performed using DAVID 
6.8. We further evaluated the RNA expression levels of 73 macrophage 
markers related to M1/M2 activation phenotype in HBCs and MIMs in 
response to placental malaria.
Results: Placental malaria was associated with the differential expression 
of 358 genes in HBCs and 247 genes in MIMs; 19 of these genes 
were common. In HBCs, genes downregulated with placental malaria 
were related to innate immune response and cytokine responses, and 
upregulated pathways included female pregnancy and hormone response. 
In MIMs, placental malaria was associated with downregulation of 
genes in cell cycle process pathways and upregulation of genes linked 
to vasculature development. Focused evaluation of macrophage marker 
expression in response to placental malaria revealed that in MIMs only 
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CCL22, an anti-inflammatory cytokine, was downregulated. In HBCs, 
ten macrophage markers of predominately M1-type were differentially 
expressed with placental malaria.
Conclusion: Placental malaria leads to differential gene expression 
signatures in HBC and MIM, which have distinct macrophage activation 
profiles in response to placental malaria.

T-176
The Role of Unfolded Protein Response in Trophoblast Stem Cell 
Differentiation. Nadejda Capatina†,1 Myriam Hemberger∗,2 Graham J 
Burton∗,1 Hong Wa Yung∗.1 1Centre for Trophoblast Research, University 
of Cambridge, Cambridge, United Kingdom; 2Babraham Institute, 
Cambridge, United Kingdom.
Introduction: Obesity, malnutrition, excessive alcohol consumption or 
vitamin deficiencies are associated with poor obstetrical outcomes whose 
pathological mechanisms are not fully understood. It has been shown 
that these factors can lead to Endoplasmic Reticulum (ER) stress linked 
to placental dysmorphogenesis with loss of the stem cell population. We 
hypothesise that ER stress and subsequent activation of the Unfolded 
Protein Response (UPR) may cause premature differentiation of mouse 
trophoblast stem cells (TSCs). The aim is to provide a mechanistic 
understanding behind pathological TSC differentiation, that could be used 
to treat common obstetrical disorders.
Methods: Mouse TSCs were exposed for 48h to pharmacological 
and physiological ER stress inducers, followed by RT-qPCR and IP-
WB analyses. UPR pathways were manipulated using last-generation 
inhibitors. The FGF4-FGFR2 axis was studied in particular because it 
is believed to be involved in the maintenance of the TSC pool in the 
placenta. Immunofluorescence was used to localise α-activated-Notch1, 
and positive/negative nuclei counted.
Results: Upon ER stress, UPR gene expression and markers of activation 
increase, followed by TSC differentiation into the giant and labyrinth 
cell lineages. IP and WB data suggest that FGFR2 transcript and protein 
levels, and folding are not affected by ER stress induced by thapsigargin. 
Phosphorylation of ERK1/2 increased, leading to higher total Foxo3a 
levels. Notch1, downstream of Foxo3a, is retained in the Golgi and not 
cleaved, and hence inactive, inhibiting its nuclear translocation (Fig. 1). 
These results could be recapitulated with a specific Furin I convertase 
inhibitor, an inhibitor of Notch1 cleavage, and led to an increase in Gcm1.
Conclusion: Activation of UPR due to ER stress leads to TSC 
differentiation independent of FGF4-FGFR2 axis. The ERK1/2-
Foxo3a-Notch1 axis is modulated upon ER stress, leading to stem cell 
differentiation preferentially towards the labyrinth compartment of the 
mouse placenta.
*Figure(s) will be available online.

T-177
Clustering Preeclampsia Histopathology Images with K-Means 
Clustering for Pattern Recognition and Therapeutic Target Discovery. 
Anika Mukherjee†,1 David Grynspan∗,2 Shannon Bainbridge∗.1 
1University of Ottawa, Ottawa, ON, Canada; 2Children’s Hospital of 
Eastern Ontario, Ottawa, ON, Canada.
Introduction: Preeclampsia is a life-threatening pregnancy disorder 
which is proven to originate in the placenta in some cases. Many research 
groups worldwide are working to investigate this disease, but we have 
yet to discover a cure. Our research group has recently shown that 
preeclampsia cases cluster into 3 unique groups based on their molecular 
phenotype. We hypothesize that the preeclampsia cases will cluster into 
the same groups as the molecular clusters based on visual patters in the 
histopathology images. Additionally, we explored the cluster membership 
of the preeclampsia images in search of new associations that would 
shift the current understanding of PE pathogenesis and for insight into 
new therapeutic targets. Our innovative approach to this problem uses 
unsupervised machine learning algorithms.
Methods: Experiments were performed on high resolution scans of 
placental biopsy slides (purchased from the RCWIH biobank) from healthy 
controls and pregnancies complicated by preeclampsia. We automatically 
extracted 5 overlapping patches of 1200 x 1200 pixels from the center of 

each digital scan and organized them by clinical phenotype (ex. PE vs. 
Control). From each patch, we extracted SIFT keypoint descriptors to 
create a numerical feature matrix containing 128 textural features at 10 
000 unique points in the images. We then performed a clustering analysis 
on our feature vector (flattened feature matrix) using K-means clustering 
and extracted the clinical label of each image belonging to each cluster.
Results: A silhouette analysis revealed that 3 clusters provided the 
optimal separation in our data. Preliminary data analysis reveals that 
12/20 members of cluster 1, 118/260 members of cluster 2, and 212/372 
of members of cluster 3 were from preeclampsia cases. Investigation into 
further associations with clinical variables is ongoing.
Conclusion: Our data shows that using visual data alone, placenta 
pathology images separate into 3 clusters. From this we can extrapolate 
that within our preeclampsia image set, there are unique visual profiles 
that appear based on low-level textural information in the images. The 
ability to automatically recognize visual patterns associated with different 
pathologies will help in the development of computer-aided diagnostic 
tools in the future.

T-178
Arterial Pulse Waves between Bladder Wall and Uterine Serosa 
Are Absent in Normal Placenta, and When Present, Predictive 
of Ppercreta: A Case Control Study. Krunal Patel†,1,2 Jonathan 
Jiminez†,1 Manuel Alvarez∗,1 Jesus Alvarez-Perez∗,1 Abdulla Al-Khan∗.1 
1Hackensack University Medical Center, Hackensack, NJ, United States; 
2Rutgers New Jersey Medical School, Newark, NJ, United States.
Introduction: Abnormal invasive placentation (AIP) continues to be 
a major cause of postpartum hemorrhage that could lead to significant 
maternal morbidity and mortality. Prenatal diagnosis to ascertain severity 
of disease is limited and thus could results in disastrous events such as 
massive blood transfusion, pelvic organ injury, reoperation, and intensive 
care unit admissions. Currently, there are five sonographic markers that 
are used in prenatal diagnosis for general AIP. Our previous published 
study suggests that presence of pulsatile vessels in bladder mucosa during 
cystoscopy is very specific for placenta percreta. We propose that the 
presence of arterial waveform on color doppler in posterior bladder wall 
uterine serosa interface is predictive of placenta percerta which is the 
most extensive form of AIP.
Methods: This is a prospective case control study done between Jan 2015 
to Sep 2018. Women with suspicion for placenta percreta were selected 
from our center for abnormally invasive placentation. These patients 
were evaluated sonographically for the standard markers of AIP including 
identification of arterial waveforms by color Doppler. These patients also 
underwent cystoscopy at the time of surgery. Two control groups were 
used: group 1 were patients who had findings consistent with placenta 
previa and no sonographic suspicion for AIP. group 2 were patients who 
had no sonographic evidence of previa nor AIP.
Results: All 10 women with suspected placenta percreta on prenatal 
ultrasound had presence of arterial wave form in bladder and uterine 
interface. During sonography, resistance indices(RI) and pulsatile indices 
(PI) were measured. The median RI was 0.44 and PI was 0.59. All these 
patients underwent cystoscopy prior to delivery, which showed presence of 
pulsatile vessels in bladder mucosa and all these patients required cesarean 
hysterectomy. Histopathological examination confirmed diagnosis of 
placenta percreta. These vessels were absent in the women who had 
uncomplicated placenta previa or normally implanted placenta. Both 
controlled groups subsequently had uncomplicated deliveries.
Conclusion: Presence of arterial pulse waves by color Doppler in posterior 
bladder wall and uterine serosa interface is a sensitive sonographic marker 
for placenta percreta in patients at risk.
*Figure(s) will be available online.
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T-179
Reduced CREBBP/EP300 Levels Are Central in the Preeclamptic 
Placenta Gene Expression Signature and Result in Decreased 
Trophoblast Invasion In Vitro. Remco Keijser, Truus Veenboer, Carrie 
Ris-Stalpers, Marie van Dijk, Gijs Afink∗. Amsterdam UMC, Amsterdam, 
Netherlands.
Introduction: CREBBP and EP300 mRNA have reduced expression 
levels in preeclamptic placentas compared to normotensive placentas. 
In addition, 23% of mothers carrying a child with Rubinstein-Taybi 
Syndrome, a rare malformation syndrome characterized by congenital 
anomalies, develop preeclampsia. These children, and therefore also 
their placentas, carry a mutant copy of EP300, but not of CREBBP, and 
42% of these EP300 mutant children show prenatal growth restriction. 
We hypothesize that CREBBP/EP300-plays an important role in placenta 
development by regulating extravillous trophoblast (EVT) invasion.
Methods: We used two approaches to knock-down CREBBP/EP300 
activity in trophoblast cells. Firstly, we generated HTR8/SVneo EVT 
single cell-derived clones with a deleted copy of EP300 by CRISPR-Cas 
targeting. In addition, we used the CREBBP/EP300-specific bromodomain 
inhibitor CPI-637. For both treatments the invasive capacity of the cells 
was measured by transwell invasion assays.
Results: Both the inhibition of the combined CREBBP/EP300 activity 
by CPI-637, as well as reduced EP300 protein levels by deletion of 
functional EP300 gene copies resulted in a reduced invasive capacity of 
HTR8/SVneo EVT cells.
Conclusion: Decreased CREBBP/EP300 levels in EVT reduces their 
invasive capacity in vitro. Since inadequate trophoblast invasion is thought 
to be the underlying cause for early-onset preeclampsia, we postulate that 
CREBBP/EP300 activity is essential for proper placentation and that 
deficiencies in the CREBBP/EP300 pathway may lead to placentation-
related defects like preeclampsia an IUGR.
*Figure(s) will be available online.

T-180
High-Normal Albuminuria, Salt Intake in Early Third Trimester and 
Incidence of Preeclampsia. Anna Birukov†,1,2,3 Jan Stener Jørgensen,2 
Louise Bjørkholt Andersen,4,2 Gitte Kitlen,5 Dominik N. Müller,1,3 Florian 
Herse,1 Marianne Skovsager Andersen,2 Ralf Dechend,1 Boye L. Jensen.5 
1Experimental and Clinical Research Center, Berlin, Germany; 2Odense 
University Hospital, Odense, Denmark; 3DZHK (German Centre for 
Cardiovascular Research), Partner Site Berlin, Berlin, Germany; 4Herlev 
Hospital, Herlev, Denmark; 5University of Southern Denmark, Odense, 
Denmark.
Introduction: Urinary albumin level in the high-normal range is 
associated with higher sensitivity of blood pressure to salt intake in a 
non-pregnant setting. Hypothesis: High-normal urinary albumin in early 
third trimester is associated with increased salt sensitivity, elevated blood 
pressure, and development of preeclampsia (PE).
Methods: Salt intake was estimated by 24-hour urinary sodium excretion 
(UNaV). 24-hour UNaV and albumin excretion (UAlbV) were determined 
in 607 samples from the Odense Child Cohort, a prospective Danish 
population-based study. Mean gestational age at sampling was week 28. 
UAlbV was determined by a commercially available ELISA, UNaV was 
measured by flame photometry. Predictive values of UAlbV and salt intake 
were assessed by Cox proportional hazards model.
Results: Urinary albumin levels were significantly higher in women who 
later developed PE than the control group already at week 28 (p < 0.01). 
Log (UAlbV) was associated with an adj. HR of 2.24, and estimated salt 
intake > 6 g/d with an adj. HR of 3.15 for development of PE.
Conclusion: At 28 weeks of gestation, urinary albumin excretion was 
an independent predictor of PE. Women with salt consumption > 6 g 
per day (WHO recommended upper limit) were 3 times more likely to 
develop PE in the later course of pregnancy. In perspective, high-normal 
albuminuria and high salt intake could be novel biomarkers for screening 
and monitoring programs of high-risk pregnancies.
*Figure(s) will be available online.

T-181
Vascular Permeability during Pregnancy, Preeclampsia and 
Postpartum in a Mouse Model. Judith Brands,1,2 Marcia J Gallaher,2 
Robert W Powers∗.1,2 1University of Pittsburgh School of Medicine, 
Pittsburgh, PA, United States; 2Magee-Womens Research Institute, 
Pittsburgh, PA, United States.
Introduction: Cardiovascular disease (CVD) is significantly increased 
among women with previous adverse pregnancy outcomes, particularly 
preeclampsia. Data suggest that the increased risk of CVD among women 
with preeclampsia is driven in large part by shared common risk factors 
that precede pregnancy. However, adverse pregnancy outcomes such 
as preeclampsia, also confer an independent risk factor for CVD later 
in life. The endothelium is responsible for different functions. Under 
physiological conditions, the barrier function of arterial endothelium 
is properly regulated, and vascular permeability is limited. Vascular 
pathologies destabilize the endothelial barrier and increase vascular 
permeability.
Objective: The focus of this project was to begin to investigate the 
effect of pregnancy and preeclampsia on vascular permeability during 
pregnancy and postpartum.
Methods: Vascular permeability was measured in C57BL/6 female mice 
during pregnancy (E18.5) and postpartum at 6 and 10 months of age. To 
model preeclampsia, complement component C1q knockout males (C1q-

/-) were bred to wildtype C57BL/6 female mice. Vascular permeability 
was quantified by following the vascular clearance of two different 
sized fluorescent dextrans (MW 40 and 500kDa). Samples were taken 
pre-injection and over the following 30 minutes. Vascular clearance was 
defined as the percent decrease in dextran concentration at the end of the 
experiment (t = 30 min) compared to the extrapolated concentration at the 
start of tracer injection (t = 0 min).
Results: During pregnancy there was no difference in vascular retention 
comparing both groups. At 6 months of age postpartum the retention 
of D40 and D500 was significantly reduced in the preeclampsia model 
compared to the normotensive pregnancy model (P=0.04 and P=0.02, 
respectively). At 10 months of age postpartum there was no longer a 
difference in D40 or D500 retention.
Conclusion: Vascular permeability as a measure of vascular barrier 
function was not different during pregnancy comparing our normotensive 
model with our model of preeclampsia. At 6 months of age postpartum 
(~35 years of age) there was significantly less retention of both sized 
dextrans in the model of preeclampsia, indicating a reduced vascular 
barrier function. At 10 months of age postpartum (~50 years of age), 
the difference in vascular barrier function was no longer present 
comparing the two pregnancy models. These data suggest a higher risk 
for vascular dysfunction in the early postpartum period after pregnancy 
complicated by preeclampsia. Funded by the AHA 16SFRN27810001 
and 16SFRN27860002.

T-182
Preeclampsia and Preterm Birth Risk in Women Receiving Dialysis 
During Pregnancy: A Population-Based Cohort Study. Samantha C 
Do†, Michelle M O’Shaughnessy, Jonathan Mayo, Anna I Girsen, Gary 
M Shaw, David K Stevenson, Maurice L Druzin∗. Stanford University, 
Stanford, CA, United States.
Introduction: Women with severe kidney failure requiring dialysis 
experience adverse pregnancy outcomes. We sought to determine 
associations between indication for dialysis, i.e. pre-existing end-stage 
renal disease (ESRD), progression to ESRD during pregnancy, or acute 
kidney injury (AKI) without progression to ESRD during pregnancy, and 
maternal and neonatal outcomes.
Methods: We conducted a population-based cohort study of all singleton 
liveborn infants of women who received an ICD9 procedure code for 
dialysis during pregnancy or at delivery and had a concurrent ICD9 
diagnosis code for ESRD, AKI or chronic kidney disease (CKD) using 
linked California birth and hospital discharge data from 2007-2012. 
Kidney failure subgroups were characterized as: pre-existing ESRD (codes 
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for ESRD only), new ESRD (codes for AKI or CKD, plus ESRD), or 
without ESRD (codes for AKI or CKD, without ESRD). Rates of adverse 
pregnancy outcomes were compared across kidney failure groups.
Results: Among 2,970,244 singleton livebirths, we identified 243 with 
a code for dialysis and at least one code for ESRD, AKI, or CKD. Of 
these, 52% of births were preterm (prior to 37 weeks) and 23% were 
significantly preterm (prior to 32 weeks). Women without ESRD had a 
higher frequency of severe preeclampsia/eclampsia than those with pre-
existing ESRD (19.8% vs. 2.2%, p<0.0001). Medically-indicated preterm 
birth also tended to be higher among women without ESRD (13.5% vs. 
9.9%, p=0.74). Conversely, women with pre-existing ESRD had higher 
frequencies of chronic hypertension with superimposed preeclampsia 
(28.6% vs. 15.6%, p=0.04) and spontaneous preterm birth (44.0% vs. 
25.0%, p=0.01) than those without ESRD. Overall frequencies of small 
for gestational age (24.3%) and NICU admission (42.0%) were high 
among all groups.
Conclusion: Women with acute or chronic kidney disease without ESRD 
who require initiation of dialysis during pregnancy might represent a 
particually high risk patient group, even when compared to those with 
pre-existing ESRD requiring dialysis prior to pregnancy. Regardless of 
the indication for dialysis, infants born to mothers requiring dialysis 
during pregnancy have a high likelihood of preterm birth, SGA and 
NICU admission; thus, delivery at a hospital with intensive neonatal care 
capabilities is advised.
*Figure(s) will be available online.

T-183
Low Dose Aspirin Modulates the Proteomic Content of Placental 
Trophoblast Derived Exosomes at Different Oxygen Tensions. 
Suchismita Dutta†,1 Carlos Palma,1 Andrew Lai,1 Sathish Kumar,2 
Jonathan Hyett,3 Angela Nakahara,4 Sherri Longo,4 Carlos Salomon.1 1The 
University of Queensland, Brisbane, Australia; 2University of Wisconsin-
Madison, Madison, WI, United States; 3Royal Prince Alfred Hospital, The 
University of Sydney, Sydney, Australia; 4Ochsner Clinic Foundation, New 
Orleans, LA, United States.
Introduction: Preeclampsia (PE) is the most encountered complication 
in pregnant women with ~7.6% incidence in all pregnancies. The level 
of syncytiotrophoblast derived extracellular vesicles including exosomes 
is increased in PE compared to normal pregnancies. Several randomised 
controlled trials evaluated the efficacy of low dose aspirin (LDA) in PE 
prevention.The aim of this study was to determine the effect of LDA on 
exosomes release and their protein content from trophoblast cells (TCs) 
cultured under different oxygen tensions.
Methods: BeWo cells in the presence of Forskolin (20μM) were utilised 
as syncytiotrophoblast (ST) model. ST were incubated in the absence or 
in the presence of Acetylsalicylic acid (ASA) (0, 0.01, 0.1, 1 and 10 mM) 
and cultured under 1% or 8% O2. The cell culture conditioned media was 
collected and the exosomes were isolated by differential centrifugation 
followed by size exclusion chromatography. Exosomal protein profile 
was identified by Information-dependent acquisition (IDA) of the mass 
spectra and quantitative proteomics was performed using the Sequential 
Windowed Acquisition of All Theoretical Mass Spectra- MS (SWATH-
MS) against the IDA library.
Results: The levels of exosomes were significantly lower after 
syncytialisation compared to BeWo cells without forskolin at 8% O2. 
However, the concentration of exosomes was higher after the incubation 
with forskolin (48h) at hypoxia (1% O2). Hypoxia induces the exosomes 
release from ST compared with the values observed from ST cultured 
under 8% O2. ASA induces the exosomes release in a concentration 
dependent-manner at 8% O2. However, ASA decreases the exosomes 
release from ST cultured at 1% O2. Using SWATH-MS analysis, we 
identified differentially abundant cellular and exosomal proteins induced 
by LDA in placental cells. Differences in the protein profile between 
the placental cells and their exosomes in response to LDA were also 
identified, which may reflect specific packaging of proteins into exosomes. 
Interestingly, of the total 640 proteins identified, α-2 macroglobulin was 
expressed in all the conditions studied.

Conclusion: In this study, it was demonstrated that ASA affect the 
exosomes release including its protein content from ST cells; an effect 
modulated by oxygen tension. Therefore, we suggest that ASA prevent 
the onset of PE through the regulation of placental extracellular vesicles 
release and their protein content changes.
This work is supported by Lions Medical Research Foundation, and Fondo 
Nacional de Desarrollo Científico y Tecnológico (FONDECYT 1170809).

T-184
Prediction of Preeclampsia by Using Random Forest Approach. Fagen 
Xie,1 Zimin Zhuang,1 Michael J Fassett,2 Darios Getahun∗.1,3 1Kaiser 
Permanente Southern California, Pasadena, CA, United States; 2West 
Los Angeles Kaiser Permanente Southern California Medical Group, 
Los Angeles, CA, United States; 3Rutgers-Robert Wood Johnson Medical 
School, New Brunswick, CA, United States.
Introduction: The relatively low incident rate of preeclampsia and the 
requirement of parametric model assumption pose major challenges in 
accurate prediction of the condition. This study is to develop a random 
survival forest (RSF) model to predict impeding preeclampsia and validate 
its performance.
Methods: A retrospective cohort study of nulliparous singleton pregnancies 
(n=85,675) delivered at Kaiser Permanente Southern California hospitals 
(2008-2016) was conducted. Preeclampsia diagnosis was ascertained from 
electronic medical records. The RSF technique was applied to develop the 
predictive model based on 14 potential features. Pregnancy records were 
randomly assigned into: (i) training database (n=56,545) to establish and 
optimize the model and (ii) validation database (n=29,130) to assess the 
performance of the model. The accuracy and priority of these potential 
features were determined by the predictive model.
Results: The overall incidence of preeclampsia was 6.7%. The number 
of cases in the training and validation database were 3746 and 1968, 
respectively. After a large-scale optimization search of the number of 
tree (ntree), the node size of each tree (nodesize) and the number of 
features used for splitting at each tree node (mtry), the model optimized 
the performance at mtry = 4, nodesize = 500 and ntree = 600 with the cut-
off value of 0.2. Based on the cutoff value the sensitivity and specificity 
of predicting preeclampsia were 34% and 94.6%, respectively. Area 
under ROC curve (AUC) was 0.77. The model ranked gestational age, 
chronic hypertension and pre-pregnancy BMI as the top predictors and 
hypothyroidism as the least predictor.
Conclusion: We successfully applied the RSF technique to predict 
preeclampsia in a large healthcare organization with reasonable 
performance. It is a promising method for predicting other pregnancy-
related complications as well.

T-185
Comparative Study of Chorionic Villi Protein Expression of 
Vascular Endothelial Growth Factors (VEGFs) and Matrix 
Metalloproteinase-9 in Women with Uncomplicated Pregnancy and 
Preeclampsia. Samantha Gonzalez†, Jayasri Basu, Vanitha Banajjar, 
Aruna Mishra, Yingyi Wu†, Magdy Mikhail. Bronx Care Health System, 
Bronx, NY, United States.
Introduction: Placental development is dependent on growth factors 
that stimulate angiogenesis and on proteolytic degradation of ECM 
that dictates responses of endothelial cells to angiogenic stimuli. In 
this study, we compared protein expression of VEGF165, VEGF165b and 
MMP-9 of chorionic villi (CV) of women with normal pregnancy and 
preeclampsia (PE).
Methods: Placentas were obtained from normal women who delivered 
at term and from women with PE. Placentas were dissected in saline to 
identify CV without associated decidua. VEGF165, VEGF165b and MMP-9 
protein expressions were assayed using monoclonal antibody based ELISA 
kits (R&D Systems, MN). Since data were skewed, non-parametric tests 
were performed with p<0.05 considered significant.
Results: 53 placentas were from women with normal pregnancy and 24 
from women with PE. Of the three proteins, only VEGF165b protein was 
significantly higher in CV samples of the PE group (p=0.001). VEGF165 
and VEGF165b were significantly correlated in the 3rd trimester of normal 
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pregnancy (r=0.365, p=0.007); correlation between VEGF165b and MMP-9 
was significant, but inverse (r=-0.271, p=0.049). In PE, no correlations 
were observed among the variables.
Conclusion: In 3rd trimester of normal pregnancy, fetal development and 
demands are at its peak; and our data show a positive correlation between 
VEGF165 and VEGF165b. This suggests that angiogenic modification of 
placental vasculature that allows maximum blood to flow through may 
depend on the synergistic action of the two isoforms. In PE, this apparent 
synergy is not seen. Previously we showed CV VEGF165b protein to 
peak in 2nd trimester of normal pregnancy and decline in the 3rd; which 
we interpreted as an inhibitory mechanism regulating the expression of 
VEGF165b protein in the 3rd trimester. Previously we showed that MMP-9 
protein level is highest in 3rd trimester of normal pregnancy. MMP-9 affects 
angiogenesis. So we propose that MMP-9 in the 3rd trimester of normal 
pregnancy could be responsible in suppressing the expression of VEGF165b. 
Elevated VEGF165b protein in the 3rd trimester of PE seen in this study 
indicates an absence of such inhibitory response. In PE, vasoconstriction 
may be responsible for the elevated VEGF165b levels as low pO2 is known 
to stimulate VEGF165b expression. Further studies are required to clarify 
the roles of MMP-9 and VEGF isoforms in PE and normal pregnancy.

Chorionic villi expression of VEGF165, VEGF165b and MMP-9 proteins

3rd Trimester Preeclampsia

Median (N=53) Median (N=24)

VEGF165 (pg/100 mg tissue) 90.05 81.60

VEGF165b (pg/100 mg tissue) 223.84 402.75

MMP-9 (ng/100 mg tissue) 26.12 34.74

T-186
The Diagnostic Accuracy of the Signs and Symptoms Preceding 
Eclampsia, a Systematic Review. Roxanne Hastie†,1,2 Fiona C 
Brownfoot,1,2 Catherine Cluver,3 Susan P Walker,1,2 Susanne Hesselman,4 
Stephen Tong,1,2 Lina Bergman.4,5 1University of Melbourne, Heidelberg, 
Australia; 2Mercy Perinatal, Melbourne, Australia; 3Stellenbosch 
University, Cape Town, South Africa; 4Uppsala University, Uppsala, 
Sweden; 5Center for Clinical Research, Falun, Sweden.
Introduction: Eclampsia is a life-threatening pregnancy complication, 
defined as the new onset of seizures during pregnancy together with 
gestational hypertension with or without proteinuria. Hypertensive 
disorders of pregnancy, including preeclampsia-eclampsia, are a leading 
cause of maternal mortality, resulting in 10-15% of all direct maternal 
deaths globally where the most common cause of death being cerebral 
complications. Currently, the prediction of eclampsia is poor and 
identifying the preceding signs and symptoms may help improve the 
accuracy of prediction and allow for appropriate prophylactic seizure 
management.
Methods: Electronic databases were searched from inception to 2018. 
Search terms included eclampsia, predict, likelihood ratio, predictive value 
and risk. Abstracts and later full texts were selected for review if; (i) a 
diagnosis of eclampsia was made (ii) a comparator arm was included and 
(iii) predictors (including symptoms and objective markers) of imminent 
eclampsia were reported. Data on study characteristics and predictive 
value of signs/symptoms were extracted. Heterogeneity between studies 
was assessed and where appropriate, bivariate mixed-effect meta-analysis 
was applied on raw data for outcomes using Stata IC (version 15). Quality 
of each study was assessed using the QUADAS-2 tool.
Results: 2971 records were retrieved, of which 11 were selected. 
Significant heterogeneity existed between studies, with differing designs, 
settings, participants and signs/symptoms. 28 signs/symptoms were 
reported, with visual disturbances and epigastric pain most common 
(n=6 studies), followed by headache (n=5 studies) and any oedema 
(n=4 studies). None of the pooled estimates were able to accurately 
rule in eclampsia nor rule out eclampsia in their absence, with moderate 
specificity 83-94% and poor sensitivity 29-56%.
Conclusion: There is a dearth of high-quality studies investigating the 
predictive value of imminent signs and symptoms of eclampsia. Due to 
the small number of studies, heterogeneity and inconsistent reporting, 

it is difficult to provide accurate estimates of the predictive value of 
prodromal symptoms of eclampsia. Of the most commonly reported 
symptoms - visual disturbances, epigastric pain and headache - none 
were able to accurately rule in, nor rule out imminent eclampsia. Since 
there is an efficient prophylactic treatment with Magnesium Sulphate for 
avoiding eclamptic fits and that prognosis is better if the woman fitted in 
a hospital setting, a prediction of higher accuracy could potentially both 
find more women at high risk for safer management and reduce over 
treatment for women at low risk.

T-187
Increased Autotaxin Activity in Early-to-Mid Gestation of Women 
Who Develop Gestational Diabetes or Preeclampsia. Aiden Cottrell-
Callbeck, Jesus Serrano-Lomelin†, Maria B Ospina, Catherine J Field, 
Rhonda C Bell, APrON Study Team, David N Brindley, Denise G 
Hemmings∗. University of Alberta, Edmonton, AB, Canada.
Introduction: Gestational diabetes (GDM) and preeclampsia (PE), 
respectively, complicate between 1-14% and 2-8% of pregnancies 
worldwide. Potential biomarkers of PE include inflammatory factors and 
growth factor receptors, but the prognostic value remains inconclusive. 
Autotaxin (ATX) is a secreted enzyme that produces the inflammatory 
lipid, lysophosphatidic acid (LPA), which is important for angiogenesis, 
cell migration, proliferation, and survival. Previous studies in small 
cohorts of pregnant women showed that plasma ATX levels increase in 
healthy pregnancies to a maximum in 3rd trimester. Although the amount 
of ATX increases, we do not know whether ATX activity or LPA levels are 
also increased in healthy pregnancies. As well, although a previous study 
showed that ATX levels are higher at term in women with PE, nothing is 
known about ATX levels or activity or LPA levels earlier in pregnancy in 
women with pregnancy complications. We hypothesize that ATX activity 
will increase throughout healthy pregnancy and will be higher early in 
pregnancy of women who develop PE or GDM.
Methods: Plasma samples from each trimester and 6 weeks postpartum 
were obtained from a subset of pregnant women in the Alberta Pregnancy 
Outcomes and Nutrition (APrON) Study. ATX activity was measured by 
determining choline release from excess lysophosphatidylcholine. Choline 
production was then quantified by a fluorescence assay using choline 
oxidase linked to amplex red. Longitudinal differences in plasma ATX 
activity in healthy pregnant (n=299), PE/hypertensive (n=141) and GDM 
(n=70) were examined using repeated measures ANOVA. Comparisons 
at each timepoint were done using one-way ANOVA.
Results: Plasma ATX activity increased throughout healthy pregnancy 
(1st: 6.97±0.39, 2nd: 9.64±0.30, 3rd: 14.45±0.43; p<0.0001) and then 
decreased in postpartum to levels lower than in 1st trimester (4.06±0.13; 
p<0.0001). In women with PE, plasma ATX activity was higher than 
in healthy pregnant women at all timepoints (8.87±0.97, 11.69±0.60, 
16.65±0.78, 5.06±0.37; p<0.05 to p<0.001). In women with GDM, plasma 
ATX activity was higher than in healthy pregnant women only in 2nd 
trimester (12.48±1.03; p<0.01).
Conclusion: Our work indicates that plasma ATX activity in early-to-
mid pregnancy could be prognostic for women at risk of PE or GDM. 
Importantly, we also established a healthy reference range for plasma 
ATX activity over the course of pregnancy from a large cohort of healthy 
pregnant women. Future work will compare these results to levels of 
LPA and adiponectin, a vascular protective hormone, which is decreased 
by LPA, to assess the prognostic value of combining these three factors. 
Funding: Women and Children’s Health Research Institute and Canadian 
Institutes of Health Research

T-188
Gestational Hypoxia Inhibits Pregnancy-Induced Increase in 
Spontaneous Transient Outward Currents in Ovine Uterine Arteries. 
Xiang-Qun Hu, Rui Song, Lubo Zhang∗. Loma Linda University, Loma 
Linda, CA, United States.
Introduction: The large-conductance Ca2+-activated K+ (BKCa) channel 
plays an important role in regulating membrane potential in vascular 
smooth muscle cells. Under physiological conditions, the BKCa channel in 
the plasma membrane is activated by Ca2+ sparks mediated by ryanodine 
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receptors (RyRs) in the sarcoplasmic reticulum, generating spontaneous 
transient outward currents (STOCs). STOCs hyperpolarize the membrane 
and shut off Ca2+ influx through the voltage-gated Ca2+ channel CaV1.2 
leading to the relaxation of vascular smooth muscle. Thus, the Ca2+ spark-
STOC coupling presents an effective mechanism to regulate vascular 
tone. We have previously demonstrated that pregnancy reduces uterine 
vascular tone by promoting BKCa channel activity which was diminished 
by high-altitude hypoxia. The present study tested the hypothesis that 
gestational hypoxia impairs pregnancy-induced enhancement of STOCs 
in uterine arteries.
Methods: Uterine arteries were harvested from nonpregnant or near-term 
pregnant sheep maintained at low altitude (~300) or exposed to high-
altitude hypoxia (3801 m) for 110 days. For ex vivo hypoxic treatment, 
uterine arteries from low-altitude pregnant animals were cultured under 
21.0% or 10.5% O2 for 48 hrs. For ex vivo hormonal treatments, uterine 
arteries from high-altitude nonpregnant animals were treated with 
17β-estradiol (E2β) (0.3 nM) plus progesterone (P4) (100 nM) for 48 hrs. 
STOCs were recorded in smooth muscle cells in the perforated whole-cell 
patch-clamp configuration with amphotericin B.
Results: STOC frequency and amplitude increased in a voltage-dependent 
manner in myocytes of all uterine arteries from low- and high-altitude 
animals. The area under the curve (AUC) of frequency- or amplitude-
voltage relationship, which measures both the potency and efficacy, was 
examined. It was found that high-altitude hypoxia suppressed pregnancy-
induced increases in frequency (from 2.7-fold to 0.9-fold) and amplitude 
(from 1.7-fold to 0.3-fold). Unlike its enhancing effect on STOCs in 
low-altitude animals, the hormonal treatment failed to increase STOCs in 
uterine arteries of high altitude nonpregnant animals. Moreover, ex vivo 
hypoxia decreased STOC frequency and amplitude by 54% and 57% in 
uterine arteries of low-altitude pregnant animals, respectively.
Conclusion: Gestational hypoxia attenuated pregnancy-induced 
upregulation of STOCs in uterine arteries, which was likely mediated 
by the direct effect of hypoxia. Hypoxia also ablated steroid hormone-
induced upregulation of STOCs. These findings suggest a direct effect 
of hypoxia on the Ca2+-STOC coupling probably due to the disruption 
of the hormonal regulation, which may contribute to the uterine vascular 
maladaptation in high-altitude pregnancy. (Supported in part by NIH 
grants HD083132 and HL137649)

T-189
Fetal Microchimerism in Immune Cell Subsets in Preeclampsia and 
Controls. Stephen A McCartney†,1 Raj Shree,1 Sami B Kanaan,2 Caitlin 
I Laughney,1 Angel Y Chae,1 Nicholas J Maurice†,2 Judy Allen,2 J Lee 
Nelson,2 Hilary S Gammill∗.1 1University of Washington, Seattle, WA, 
United States; 2Fred Hutchinson Cancer Research Center, Seattle, WA, 
United States.
Introduction: During pregnancy, bidirectional transplacental exchange 
of cells and subcellular material occurs between mother and fetus 
establishing microchimerism (Mc). Fetal Mc (FMc) within the maternal 
host can durably persist and is associated with subsequent health outcomes. 
Whether there is selective transfer of certain cells types to the mother is not 
known. In addition, preeclampsia (PE) is associated with increased FMc 
transfer. We hypothesize that PE is associated with increased frequency 
and altered distribution of FMc compared with uncomplicated pregnancy.
Methods: We analyzed peripheral blood mononuclear cells (PBMC) from 
PE (n=8, at the time of diagnosis and before labor) and gestational-age and 
parity matched control subjects (n=8). PBMCs were stained with viability 
marker and CD3, CD4, CD8, CD25, CD127, CD56, CD19, CD14, and 
CD34 antibodies specific for T cells, regulatory T cells (Treg), NK cells, 
B cells, monocytes, and stem cell populations and were sorted by flow 
cytometry. DNA was extracted from cell subsets, and FMc was quantified 
by quantitative polymerase chain reaction assays targeting a fetal-specific 
non-shared polymorphism identified from family genotyping. FMc 
detection was compared using Fisher’s exact test and logistic regression.
Results: Overall, FMc was detected in at least one cell subset in 3/8 (38%) 
of PE subjects vs. 1/8 (13%) of controls, p=0.57 (Table 1). Among cell 
subsets, FMc was detected in all cell types, including innate, adaptive, 
and stem cells. Though not significant in this preliminary data, the odds 

ratio (OR) for FMc detection in any cell subset in PE subjects vs. controls 
was 4.2 (95% CI 0.3-53.1). Of all subjects, 4/16 (25%) had FMc detection 
in an innate or stem cell subset vs. 1/16 (6%) with FMc detection in an 
adaptive cell subset, p=0.17.
Conclusion: Our data demonstrate that FMc is present in a variety of 
cells types in maternal circulation in PE and normal pregnancy. Compared 
to maternal Mc in cord blood, which is enriched in memory T cells, we 
identified a possible trend towards greater innate and stem cell types in 
maternal peripheral FMc. The presence of FMc in the stem cell population 
presents a potential mechanism for the longevity and plasticity of Mc 
cells within a host. Studies of larger populations are necessary to uncover 
the nuances in cellular FMc differences in normal and PE pregnancies.

Table 1: FMc detection

Normal 
Subjects 
(n=8)

PE 
Subjects 
(n=8)

p-value

FMc detection in cell subsets

Two subsets positive 0 (0%) 1 (12.5%)

0.57One subset positive 1 (12.5%) 2 (25%)

Zero subsets positive 7 (87.5%) 5 (62.5%)

Normal 
Subjects 
(n=8)

PE 
Subjects 
(n=8)

95% CI

Likelihood of FMc detection in any 
subset (OR) Ref 4.2 0.3-53.1

T-190
Reduced Concentration Trace Element Selenium in Placentae from 
Women with Pre-Eclampsia; Influence of Fetal Sex. Lesia O Kurlak, 
Paula J Scaife, Louise V Briggs, Fiona Broughton Pipkin, David S 
Gardner, Hiten D Mistry∗. University of Nottingham, Nottingham, United 
Kingdom.
Introduction: Changes in maternal plasma antioxidant trace elements 
during pregnancy are closely related to mortality and morbidity in the 
newborn. Selenium is an essential cofactor for the antioxidant enzyme, 
glutathione peroxidase (GPx), crucial for scavenging damaging free 
radicals and thus modulating cellular oxidant stress and redox-mediated 
responses. Babies generally have lower serum selenium concentrations 
than the mother as selenium is transported via the placenta down a 
concentration gradient. We have previously demonstrated lower serum 
selenium concentrations and GPx enzyme activity, associated with 
elevated oxidative stress in pre-eclampsia (PE), but detailed placental 
levels have yet to be investigated. Our objectives were firstly to investigate 
whether there were any differences in the storage of selenium by the 
placenta in pregnant women with normotensive control (NC) compared 
with PE. Secondly, to establish if any differences were seen between 
male and female fetuses.
Methods: Placental samples were collected from the periphery of the 
placenta from 83 normotensive controls (NC) and 17 PE at delivery and 
snap-frozen. Samples were freeze-dried, acid digested and selenium 
concentrations were quantified using sensitive inductively coupled plasma 
mass spectrometry and calculated per dry weight.
Results: Placental selenium concentration was lower in PE compared 
to NC placentae (median [IQR]; NC: 1.02 [0.94, 1.07] PE: 0.95 [0.91, 
1.00] µg/Kg); P<0.05). When split by fetal sex, only placentae from 
male pregnancies had lower selenium in PE compared to NC (P=0.02).
Conclusion: Decreased placental selenium concentrations in women 
with PE in pregnancy could reflect underlying placental damage. This 
may reduce availability in the both the placentae and the circulation, 
leading to the inadequate antioxidant levels and subsequent oxidative 
stress characteristic of PE. The lower selenium only in placentae from 
male fetuses in the PE group requires further work, but enhances the 
known sexual dimorphism in GPx activities that are reported between 
male and female fetuses.
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T-191
Comparison of Fetal and Maternal Macrophage Numbers in 
Normal and Preeclamptic Human Placentas. Asli Ozmen†, Chinedu 
Nwabuobi†, Ozlem Guzeloglu-Kayisli, Frederick Schatz, Charles J 
Lockwood, Umit A Kayisli∗. Morsani College of Medicine, University 
of South Florida Health., Tampa, FL, United States.
Introduction: In preeclampsia (PE), immune maladaptation contributes to 
shallow trophoblast invasion and incomplete spiral artery transformation. 
Although increased decidual macrophages (MƟs) and decreased villous 
MƟs (Hofbauer cells) in PE have been reported, the origin of these changes 
remain unclear. In addition, prior reports did not compare these two 
distinct (maternal and fetal) MƟs together in the same tissues, suggesting 
the need for a simultaneous comparison of the spatial distribution of both 
decidual and villous MƟ numbers. We hypothesize that decreased villous 
MƟ numbers in PE reflect increased migration of Hofbauer cells from 
the anchoring villi to the decidua basalis.
Methods: CD68 (common M1 and M2 MƟ marker) immunofluorescence 
staining was performed on paraffin sections from gestational age-matched 
normal (n=5) and PE (n=5) placentas. CD68+ cells were counted in 
3 randomly selected fields of each decidua basalis, anchoring villous 
(adherent to decidua basalis) and floating villous (adjacent to chorionic 
plate) areas. Student’s t-test was used for statistical analysis with P<0.05 
considered significant.
Results: CD68+ cell numbers were fewer in anchoring vs. floating villi 
in both normal and PE placentas (P<0.02). CD68+ cell numbers were 
significantly lower in the floating villi from PE versus normal placentas 
(Mean ± SEM: 33.4 ± 5.6 vs. 90.5 ± 15.3, P<0.01). A similar trend, 
although not statistically significant, was detected in the PE vs. normal 
anchoring villi (11.9 ± 4.3 vs. 21.6 ± 3.9, P=0.13). Moreover, in PE vs. 
normal placentas, neither CD68+ cell numbers (35.5 ±10.7 vs. 46.9 ± 
10.1, P=0.46) in the decidua basalis nor the ratio of decidual MƟs to total 
(decidual + villous) MƟs (44.2 ± 9.8 vs. 31.4 ± 4.8, P=0.27) were different.
Conclusion: While MƟ numbers were lower in floating villi, no significant 
change in MƟ numbers were found in anchoring villi and/or decidual 
basalis in PE vs. control placentas. This finding argues against migration 
of Hofbauer cells from the anchoring villi to the decidua in PE. However, 
increased migration of Hofbauer cells to fetal and/or maternal circulation 
in PE cannot be ruled out.

T-192
Inhibitor of DNA Binding 1 (ID1) Gene is a Master Regulator 
of Decidualization: Implications in Defective Stromal Cell 
Decidualization in Preeclampsia. Venkataraman Deepak†, Nithin 
Ravikumar, Martina L. Badell, Neil Sidell, Augustine Rajakumar∗. Emory 
University School of Medicine, Atlanta, GA, United States.
Introduction: Decidual stromal cells (DSC) of women with preeclampsia 
(PE) show defective decidualization upon treatment with cAMP. 
Decidualization is associated with a multitude of gene expression changes 
and is a prerequisite for embryo implantation. We reason that the process of 
decidualization involves a cascade of changes in transcriptional regulators. 
Based on our studies that show defective decidualization of PE DSCs 
with low prolactin (PRL) levels, and data from transcription factor array 
analysis identifying ID1 as the top differentially expressed gene during 
decidualization, we hypothesize that ID1 plays a major role in regulating 
stromal cell decidualization.
Methods: DSCs isolated from normotensive (NT-DSCs) and PE (PE-
DSCs; n=6 in each group) decidua were treated with cAMP for 12 days. 
Analysis was performed using SYBR green (Biorad)-based qPCR for 
measuring relative changes in gene expression. To determine if ID1 plays 
a direct role in the decidualization process, NT-DSCs (n=4) were treated 
with ID1 siRNA (Origene; 1nM) for 24 hrs followed by cAMP treatment 
for two days. Cells were then collected for analysis of prolactin (PRL, a 
decidualization marker) and FOXO, a transcription factor regulating PRL. 
Mean changes in gene expression were analyzed by ANOVA (GraphPad 
Prism) with a p value ≤ 0.05 indicating significance.
Results: Basal level of ID1mRNA in PE-DSCs was four times higher than 
the NT-DSCs (p<0.05). During decidualization, the ID1 expression was 
significantly upregulated by 21.70 ± 14.51 (P=0.0003) fold in NT-DSCs 

whereas PE-DSCs showed only a modest ID1 mRNA increase (4.75 ± 
3.43; P=0.06). Upon inhibition of ID1 expression by siRNA followed by 
cAMP to induce decidualization, PRL expression was downregulated to 
20% (P=0.03) in NT-DSCs and FOXO1 by 50% (p=0.03) when compared 
with cAMP-treated cells in the absence of ID1 siRNA (100%).
Conclusion: ID1 may be a master regulator of stromal cell decidualization 
since its downregulation inhibits the expression of PRL, a decidualization 
marker, and FOXO1, a regulator of PRL. Our data showing reduced 
ID1 upregulation in PE-DSCs in response to decidualization stimulus 
suggests ID1 may contribute to the defective decidualization observed 
in PE DSCs via FOXO1.

T-193
Maternal Characteristics and Neonatal Outcomes of Preeclamptic 
Twin Pregnancies Conceived by In-Vitro Fertilization. Sarah C 
Rogan†, Katherine P Himes∗. University of Pittsburgh, Pittsburgh, PA, 
United States.
Introduction: Women who undergo in-vitro fertilization (IVF) are at 
risk for obstetric complications, including preeclampsia (PE). This risk 
is compounded in multifetal gestations. Data on the outcomes of twin 
pregnancies conceived by IVF and complicated by PE in a United States 
population are limited. Our objective was to characterize obstetric and 
neonatal outcomes in twin pregnancies conceived by IVF and complicated 
by PE and to compare them to outcomes in spontaneous twin pregnancies 
that were also complicated by PE.
Methods: We conducted a retrospective cohort study of all twin deliveries 
at Magee-Womens Hospital (Pittsburgh, PA) between 1998 and 2013. 
Maternal and neonatal data were collected using a perinatal database, 
chart abstraction, and placental review. Women with a monochorionic 
gestation were excluded. Small-for-gestational-age (SGA) was defined 
as birthweight <10% using twin growth charts. Data were analyzed with 
Stata (StataCorp LLC, College Station, TX) using Chi-squared tests for 
categorical data and Wilcoxon rank-sum tests for continuous data.
Results: The cohort consisted of 2,323 dichorionic twin pregnancies, of 
which 1,622 (69.8%) were conceived spontaneously, and 451 (19.4%) 
were conceived via IVF. In total, 421 women (18.1%) developed PE. The 
rate of PE was significantly higher among IVF pregnancies than among 
spontaneously conceived pregnancies (26.8 vs 15.5%, p<0.001). Women 
with PE who conceived via IVF were older (mean age 36.0 ± 6.1 vs 28.8 
± 5.7 years, p<0.001), had lower mean BMI (24.5 ± 4.2 vs 27.5 ± 7.1 
kg/m2, p<0.001), and were more likely to be nulliparous (76.0 vs 52.0%, 
p<0.001) and of non-Hispanic white race (90.1% vs 74.2%, p<0.001) than 
women who conceived spontaneously. There were no differences by mode 
of conception in gestational age at delivery, infant birthweight, or rates of 
preterm birth <34 weeks, SGA, 5-minute Apgar <7, NICU admission, or 
fetal death (see table, p>0.05 for all) in pregnancies complicated by PE.
Conclusion: Preeclampsia is more common in IVF compared to 
spontaneously conceived twin pregnancies. Despite marked demographic 
differences between women with PE who conceived via IVF and those 
who conceived spontaneously, obstetric and neonatal outcomes are similar.

T-194
Activation of Lectin Like-Oxidized-LDL Receptor 1 and Angiotensin 
II Receptor Type I: Effect on Fetal Endothelial Function in 
Preeclampsia? Tamara Sáez†,1,2 Camille Wiley,1 Anita Quon,1,2 Floor 
Spaans,1,2 Sandra T Davidge∗.1,2 1University of Alberta, Edmonton, AB, 
Canada; 2Women and Children’s Health Research Institute, Edmonton, 
AB, Canada.
Introduction: Preeclampsia (PE) is a pregnancy syndrome characterized 
by new onset hypertension and organ dysfunction. PE is associated with 
poor fetal health outcomes including an increased risk for later-life 
cardiovascular complications. We have previously shown that lectin-
like oxidized-LDL receptor-1 (LOX-1) is increased in maternal vascular 
tissue and LOX-1 activation causes vascular dysfunction in PE. In vitro 
studies have shown that LOX-1 can also activate angiotensin II receptor 
type 1 (AT1). Both pathways are known to increase oxidative stress and 
pro-inflammatory molecules, such as NADPH oxidase (NOX4) and 
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intracellular adhesion molecule 1 (ICAM-1); leading to maternal vascular 
dysfunction. However, whether these pathways are also altered inPE 
vessels remain unclear.
Methods: Umbilical cords were collected from women with uncomplicated 
(n=6) or PE pregnancies (n=4) who were delivering at the Lois Hole 
Hospital for Women, Edmonton. Cross-sections of the cords were assessed 
for morphology and stained with dihydroethidium (DHE) to evaluate 
superoxide radical levels. From these cords, human umbilical vein 
endothelial cells (HUVECs) were isolated and the protein expression of 
LOX-1, AT1, NOX4, ICAM-1, endothelial nitric oxide synthase (eNOS) 
and phosphorylated eNOS (P-eNOSser1177), were assessed by Western 
blotting. In a separate cohort, cultured HUVECs in passage 2 (n=5) were 
exposed to 30μg/mL or 60μg/mL oxLDL (a LOX-1 ligand) and 10μM 
angiotensin II (AngII, AT1 ligand), for 8 or 16 h respectively, to determine 
the potential activation between LOX-1 and AT1. Previously described 
proteins were evaluated.
Results: PE umbilical veins showed a trend (p=0.06) towards increased 
superoxide levels as compared to control pregnancies, however, no 
difference was found in umbilical arteries. Isolated HUVECs from PE 
pregnancies showed increased LOX-1 protein levels as compared to cells 
from normal pregnancies by 38 ± 4 % (p<0.05). No difference in AT1, 
NOX4, ICAM-1, eNOS and P-eNOSser1177 was found in these cells. In 
cultured HUVECs, the exposure to 30μg/mL oxLDL for 16 h increased 
LOX-1 expression by 52 ± 2 % (p<0.05), whereas 8 h exposure to 60μg/
mL oxLDL or 10μM AngII did not have an effect. OxLDL and AngII (16 
h) increased NOX4 protein expression (78 ± 6 and 38 ± 6 %, respectively) 
but did not alter either ICAM-1, eNOS or P-eNOSser1177.
Conclusion: These results suggest that fetal endothelial cells from PE 
pregnancies have increased oxidative stress levels which may be meditated 
through the LOX-1 pathways and thus contribute to impaired fetal vascular 
function. Understanding the impact of PE pregnancies on fetal endothelial 
cells could lead to early intervention/prevention strategies to reduce later-
life cardiovascular complications in offspring.

T-195
Plasma Levels of sENG and Risk of Maternal Vascular Malperfusion 
Lesions in the Placenta of Women with Clinically Overt Preeclampsia. 
Mandy Schmella,1 Vanessa Assibey-Mensah,1,2 W. Tony Parks,3 James 
Roberts,1,2 Arun Jeyabalan,1,2 Carl Hubel,1,2 Janet Catov∗.1,2 1University 
of Pittsburgh, Pittsburgh, PA, United States; 2Magee-Womens Research 
Institute, Pittsburgh, PA, United States; 3Mount Sinai Hospital, University 
of Toronto, Toronto, ON, Canada.
Introduction: Maternal vascular malperfusion lesions (MVM) of 
the placenta are common histopathologic findings in women with 
preeclampsia (PE). Although these lesions are indicative of placental 
dysfunction, they are not diagnosed until after delivery, which limits 
their clinical utility in the prenatal period. Soluble endoglin (sENG) is a 
placenta derived anti-angiogenic factor that is released into the maternal 
circulation in response to placental distress. sENG levels become 
significantly elevated 2-3 months prior to clinical onset of PE. We 
hypothesized that high levels of sENG would be associated with MVM 
compared to low levels, and may be a promising antenatal biomarker of 
placental dysfunction.
Methods: We evaluated the association between plasma sENG levels and 
risk of MVM in N=70 white women diagnosed with PE (n=39 PTB, n=31 
term birth) with placental pathology. Blood samples were obtained during 
clinically overt PE (median [IQR]=36.4 [6.0] weeks). sENG was measured 
with the Human Endoglin/CD105 Quantikine® ELISA kit. De-identified 
placental pathology reports were manually abstracted by two independent 
reviewers for evidence of MVM (Yes/No) based on the presence of ≥1 of 
the following lesions: villous infarct, decidual vasculopathy, advanced 
villous maturation, and intervillous fibrin deposition. Levels of sENG 
were categorized into tertiles, and a modified Poisson regression approach 
was used to estimate the risk of MVM associated with levels of sENG. 
Models were adjusted for age, parity, obesity, smoking, and infant sex. We 
also separately estimated risk of advanced villous maturation and villous 
infarcts, the two most prevalent lesions in our sample.

Results: The prevalence of MVM in our sample of clinically-overt PE 
was 71% (50/70). Compared to women with low levels of sENG, women 
with medium (aRR 1.71, 95% CI 1.08-2.73) and high (aRR 2.05, 95% 
CI 1.30-3.22) levels of sENG had an increased risk of MVM. Similarly, 
risk of advanced maturation was increased in women with medium (aRR 
2.57, 95% CI 1.17-5.66) and high (aRR 3.14, 95% CI 1.47-6.70) levels 
of sENG. Women with the highest levels of sENG also had an increased 
risk of villous infarcts (aRR 2.93, 95% CI 1.27- 6.73). Women in the 
highest sENG tertile had the lowest median gestational age at delivery 
(33.6 [4.8] weeks), placental weight (260 [130] grams), and birthweight 
centile (17.3% [26.5], P’s<0.0001).
Conclusion: Elevated plasma levels of sENG may be an antenatal 
biomarker of MVM and underlying placental dysfunction. Studies that 
evaluate sENG levels across pregnancy and risk of MVM and include 
large samples that facilitate stratification by PE subtype are needed.

T-196
Preeclampsia Link to Hypoxic Pregnancy. W. Tong†,1,2 K. L Brain†,1 
B. J Allison†,1 Y. Niu†,1,2 K. J Botting†,1,2 S. G Ford†,1 T. Cindrova-
Davies†,1,2 H. W Yung†,1,2 G. J Burton,1,2 D. A Giussani∗.1,2 1Department of 
Physiology, Development & Neuroscience, Cambridge, United Kingdom; 
2Centre for Trophoblast Research, Cambridge, United Kingdom.
Introduction: Preeclampsia remains a significant killer, affecting the 
mother and her offspring. However, underlying mechanisms remain 
uncertain, precluding plausible intervention. We investigated whether 
hypoxic pregnancy leading to fetal growth restriction (FGR) in sheep 
results in similar maternal cardiovascular and placental dysfunction, as 
in preeclampsia. We tested the hypothesis that preeclampsia is linked to 
hypoxic pregnancy.
Methods: Pregnant ewes were exposed to normoxia (n=10) or 10% 
hypoxia (n=7) from 105 to 138 days gestation (dGA; term 145 dGA) 
in bespoke isobaric chambers, after which placental and fetal biometry, 
indices of placental stress pathways and mitochondrial function were 
determined. A separate cohort of pregnant ewes (n=12) was instrumented 
at 120 dGA with a uterine transonic flow probe and vascular catheters 
to record continuous maternal cardiovascular data via a wireless data 
acquisition system (CamDAS). Five days later, half of these pregnancies 
were exposed to 10% hypoxia for 10 days. Data were compared 
statistically via the Student’s t test, two-way RM ANOVA and the Pearson 
correlation.
Results: Hypoxic pregnancy led to FGR and prevented the fall in 
uterine vascular resistance and maternal blood pressure with advancing 
gestation measured in controls (Fig 1 A-C). Ovine hypoxic pregnancy 
was associated with markers of increased placental stress, and of unfolded 
protein response (UPR) activation, as measured in preeclamptic women 
(Fig 1 D-L). UPR markers correlated with indices of asymmetric FGR 
(Fig 1 P-R). While hypoxic pregnancy did not affect mitochondrial density, 
it led to decreased mitochondrial activity and lower levels of the inner 
mitochondrial fusion protein OPA1, signifying impaired mitochondrial 
viability (Fig 1 J-L).
Conclusion: Chronic hypoxia may provide a link between placental stress, 
FGR and maternal cardiovascular dysfunction in adverse pregnancy, as 
in preeclampsia.
Supported by The British Heart Foundation and the Cambridge Centre 
for Trophoblast Research 
*Figure(s) will be available online.
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T-197
GWAS and RNA Expression Analysis for Gestational Hypertension 
using Time-Series Home Blood Pressure Data in Maternity Log 
Study. Yoshiki Tsunemoto,1 Takafumi Yamauchi,1 Daisuke Ochi,1 Satsuki 
Kumatani,1 Takahiro Mimori,2 Kaname Kojima,2 Riu Yamashita,3,2 Maiko 
Wagata†,2,4 Fumiki Katsuoka,2 Osamu Tanabe,5,2 Naoko Minegishi,2 
Satoshi Hiyama,1 Masao Nagasaki,2 Junichi Sugawara∗,2,4 Maternity 
Log Study Group. 1NTT DOCOMO, INC., Yokosuka Kanagawa, 
Japan; 2Tohoku University, Sendai Miyagi, Japan; 3National Cancer 
Center, Kashiwa, Chiba, Japan; 4Tohoku University Graduate School of 
Medicine, Sendai Miyagi, Japan; 5Radiation Effects Research Foundation, 
Hiroshima, Hiroshima, Japan.
Introduction: Hypertensive disorders of pregnancy (HDP) including 
gestational hypertension (GH) and preeclampsia (PE) is a major cause 
of perinatal mortality, but the pathogenic mechanisms have not been 
clarified. Although there exist several genome-wide association studies 
(GWASs) for HDP, most of the studies considered only the binary disease 
status, and significant loci identified in these studies are limited. In order 
to overcome this limitation, we conducted a GWAS for a continuous 
phenotype on daily home blood pressure of pregnant women including 
those diagnosed as GH. Furthermore, we analyzed RNA expression levels 
in their peripheral blood to investigate differences in cellular function 
between GH and controls.
Methods: We used daily home blood pressure and whole genome 
sequencing data of 208 pregnant women comprising GH patients (n=20) 
and controls (n=188), who participated in Maternity log study (MLOG). 
They were recruited during the first or second trimester. By using a smart 
phone and monitoring devices, participants uploaded daily home blood 
pressure. Furthermore, blood samples for genome sequencing and RNA 
analyses were collected. We conducted a GWAS for the increment of daily 
home blood pressure as a continuous phenotype. Moreover, we performed 
RNA-seq by using a HiSeq sequencer and conducted differentially 
expressed eQTL analysis to examine whether there is significant difference 
between GH patients and controls.
Results: We identified several significant (p < 5 × 10−8) SNPs by 
conducting a GWAS for the continuous phenotype instead of binary 
phenotypes. Moreover, these significant SNPs were located near the 
genes related to hypertension or placental function. About 275 genes were 
located near the significant SNPs, and 50 genes of them exhibited different 
RNA expression levels between GH patients and controls.
Conclusion: We conducted an unprecedented GWAS for GH using time-
series data of home blood pressure. Despite the small sample size, we could 
identify significant SNPs and genes that were not found by GWASs with 
binary phenotypes. We found several genes whose expression levels were 
significantly different between GH patients and controls, and some of them 
were previously reported as HDP-associated genes. These results suggest 
that using detailed and continuous biometric information is effective for 
GWAS with a limited sample size.

T-198
Circulating Peptide Hormone ELABELA in Healthy and Pre-
Eclamptic Pregnancies. Marie van Dijk∗,1 Souad Boussata,1 Tanja 
Vrijkotte,1 Carolien Abheiden†,1 Jeske bij de Weg†,1 Marjon de Boer,1 
Bruno Reversade.1,2 1Amsterdam University Medical Centers, Amsterdam, 
Netherlands; 2Institute of Medical Biology, A*STAR, Singapore, 
Singapore.
Introduction: Knockout of the peptide hormone ELABELA (ELA) in 
pregnant mice results in a pre-eclamptic phenotype, i.e. significantly 
increased hypertension from gestational day 16 onwards and proteinuria, 
together with placental defects. The aim of this study was to measure 
circulating ELA levels in two independent cohorts of pregnant women 
to establish ELA levels in human healthy pregnancies and in pregnancies 
complicated by pre-eclampsia.
Methods: ELA levels were quantified by a custom validated sandwich 
ELISA. The first cohort measured were samples from the Resistance of 
Aspirin During and After pRegnancy (RADAR) study consisting of serum 
samples collected in first, second and third trimester and at least three 
months postpartum from 22 women at high risk to develop pregnancy 

complications (pre-eclampsia, pregnancy induced hypertension, fetal 
growth restriction) based on previous pregnancies. The second cohort 
consisted of a subgroup of the Amsterdam Born Children and their 
Development (ABCD) study containing 66 plasma samples collected 
in the first trimester of women later developing pre-eclampsia and 139 
matched samples from healthy control pregnancies.
Results: ELA levels measured in the RADAR longitudinal cohort 
showed that ELA levels were highly variable between women and even 
below detection limit (1 pg/ml) throughout pregnancy and postpartum in 
approximately 50% of the samples. In samples of women with detectable 
ELA the levels did not appear to change during pregnancy or postpartum 
but a slight peak in ELA levels was visible in samples collected in first 
trimester. ELA levels measured in the ABCD cohort showed a significant 
correlation with pre-pregnancy BMI, with higher BMI leading to higher 
ELA levels. By stratifying the cohort in samples of women with a healthy 
BMI (under 25) and women with a BMI above 25, ELA levels were 
found to be significantly lower in first trimester samples of women later 
developing pre-eclampsia compared to control, but only in the group with 
healthy BMI. A similar trend was observed in first trimester RADAR 
samples developing a complicated pregnancy compared to healthy 
pregnancies when only samples with healthy BMI were considered, 
but the amount of samples was too low to reach statistical significance.
Conclusion: Circulating ELA levels are highly variable between women 
but appear to peak in first trimester. Secondly, ELA levels are lower in 
first trimester plasma samples of women later developing pre-eclampsia, 
but only when these women have a healthy BMI (under 25).

T-199
Epidermal Growth Factor and Mitochondrial Respiration- Two 
Pathways That Regulate Placental Growth Factor Secretion from 
Placental Cells. Carole-Anne Whigham†, Roxanne Hastie, Natalie 
Hannan, Ping Canon, Tuong Vi Nguyen, Stephen Tong, Tu’uhevaha 
Kaitu’u-Lino∗. University of Melbourne, Heidelberg, Australia.
Introduction: Preeclampsia is a disease of pregnancy associated with low 
levels of pro-angiogenic Placental Growth Factor (PlGF) and high levels 
of anti-angiogenic sFlt-1. We have previously shown that sFlt-1 expression 
and secretion is positively regulated via the Epidermal Growth Factor 
Receptor (EGFR) and mitochondrial respiration pathways. Here, we 
aimed to assess whether these same pathways regulate secretion of PlGF.
Methods: Primary trophoblast cells were isolated from placentas and 
treated with EGFR inhibitor gefitinib or down-stream pathway modulators 
AG490 (STAT pathway inhibitor), UO126, PD98059 (ERK/MEK 
pathway inhibitors) and ZM336372 (JAK/STAT inhibitor). We inhibited 
mitochondrial respiration using mitochondrial complex inhibitors rotenone 
(complex I), antimycin (complex III) or oligomycin (complex IV). We 
carried out ELISAs to quantify PlGF secretion into the media of treated 
compared with control trophoblasts. Each experiment was repeated n=3-
5 times, with each repeat representing a separate trophoblast isolation.
Results: We found that three of the inhibitors significantly increased PlGF 
secretion- gefitinib (p=0.03), AG490 (p<0.0001) and UO126 (p=0.03). 
Interestingly, PlGF secretion was reduced when primary trophoblasts 
were treated with PD98059 (p=0.002). There was no change in PlGF 
production in ZM336372 treated cells. Rotenone significantly reduced 
PlGF production (p=0.0005), however we saw no change in PlGF secretion 
in trophoblasts treated with antimycin (p=0.9) or oligomycin (p=0.9).
Conclusion: We have shown that PlGF production from primary 
trophoblasts can be enhanced by inhibiting EGFR signalling, coincident 
with reduced sFlt-1 secretion. This suggests that common pathways may 
be regulating both the pro and anti-angiogenic molecules of preeclampsia 
and suggests that deliberately inhibiting these pathways may be a novel 
therapeutic strategy to treat this disease.
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T-200
Metabolic Reprogramming in Preeclamptic Placenta. Yangxi 
Zheng†∗,1 Ping Xu†,1 Yike Yang†,1 Hongbo Qi∗,1 Philip Baker∗,2 Chao 
Tong∗.1 1Chongqing Medical University, Chongqing, China; 2University 
of Leicester, Leicester, United Kingdom.
Introduction: Preeclampsia (PE) has long been assumed to be an ischemic 
disease of the placenta, although there is limited evidence as to how it 
impacts on the placental metabolism. AMP-activated protein kinase 
(AMPK) is a key regulator of glucose and fatty acid metabolism. The 
present study investigated placental metabolism in PE, as well the role 
and underlying mechanism of AMPK in regulating trophoblast function.
Methods: Placentas from normal and PE complicated pregnancies 
were subjected to GC-MS to sketch matabolome, and the AMPK-ACC 
signaling pathway was then assessed by RT-qPCR and Western Blotting. 
GLUT3 membrane distribution was detected by Western blotting and IF 
staining. HTR8/SVneo cells were exposed to hypoxia to establish an in 
vitro trophoblastic PE model; further analysis by GC-MS for metabolite 
profiling was then undertaken. Trophoblastic invasion was assessed by 
real-time cell analyzer in the presence/absence of AMPK or GLUT3 
and after pharmacological manipulations of AMPK activity, and then 
further validated by human villi outgrowth experiments. Cellular energy 
metabolism was determined by using XF24 Extracellular Flux Analyzer. 
Moreover, RUPP induced mouse PE model was established, nanoparticle-
based placenta-specific delivery of AMPK agonist was achieved to assess 
its role in PE pathogenesis.
Results: PE placenta is associated with upregulated carbohydrates 
metabolism. AMPK phosphorylation was significantly elevated in PE 
placentas, while GLUT3 membrane distribution is enhanced. Sustained 
hypoxia induced hyper-activation of AMPK in HTR8/SVneo cell, 
and GLUT3 membrane redistribution. AMPK activation suppressed 
trophoblast invasion, while AMPK inhibition promoted trophoblast 
invasion. The effects of AICAR and compound c on trophoblast invasion 
were blocked by AMPK or GLUT3 interference. Although cellular lactate 
levels were significantly lower in GLUT3-KD cells, AICAR treatment 
didn’t enhance lactate acid production in wildtype HTR8/SVneo cells.
Conclusion: PE is associated with placental metabolic reprogramming as 
AMPK is hyper-activated, as the result, glucose uptake was enhanced, but 
increased glucose influx wasn’t metabolized through aerobic glycolysis. 
AMPK activity negatively regulates trophoblast invasiveness through the 
promotion of GLUT3 trafficking from cytoplasm to plasma membrane 
and facilitating glucose uptake.

T-201
Comparing the Ability of Pravastatin, Simvastatin and Rosuvastatin 
to Quench Markers of Endothelial Dysfunction in Pregnancy. Natasha 
de Alwis†, Sally Beard, Natalie Binder, Tu’uhevaha Kaitu’u-Lino, Fiona 
Brownfoot, Stephen Tong, Natalie Hannan∗. The University of Melbourne, 
Melbourne, Australia.
Introduction: Statins are a class of drugs commonly known to treat 
high cholesterol, but recently a surge of interest around the potential of 
pravastatin as a therapeutic intervention for treating pre-eclampsia (PE) 
has emerged. PE is a complex and severe condition in pregnancy featuring 
hypertension and endothelial dysfunction. Previously, statins have been 
shown to be able to mitigate aspects of the pathophysiology of PE. 
However, little is known regarding their action on endothelial dysfunction. 
This study aimed to test and compare the ability of pravastatin, simvastatin 
and rosuvastatin to reduce markers of endothelial dysfunction in primary 
human endothelial cells.
Methods: Primary human umbilical vein endothelial cells (HUVECs) 
and uterine microvascular cells (UtMVs) were pre-treated with TNF-α to 
induce endothelial dysfunction. Pravastatin, simvastatin and rosuvastatin 
were added at doses of 0.2, 2, 20 and 200µM for 24 hours. MTS cell 
viability assays were performed for each experiment and cells were 
visually inspected. Expression of endothelial dysfunction markers, 
endothelin-1 (ET-1) and vascular cell adhesion molecule-1 (VCAM-1) 
were assessed by qPCR (n=3). Protein levels of VCAM-1 in HUVECs 

were examined by Western Blotting (n=5). Protein secretion of sVCAM-1, 
ET-1 and sFLT-1 were assessed by ELISA in HUVEC conditioned media 
(n=3).
Results: In HUVECs, TNF-α induced ET-1 expression was reduced with 
20uM rosuvastatin, but not with pravastatin or simvastatin treatment. 
Additionally, rosuvastatin mitigated VCAM-1 expression at 20 and 
200µM doses but there was no reduction with either pravastatin or 
simvastatin. 0.2µM pravastatin, 2µM and 20µM simvastatin, 20µM and 
200µM rosuvastatin significantly decreased sFLT-1 secretion. In UtMVs, 
the statins were unable to mitigate expression of ET-1 and VCAM-1. Of 
note, simvastatin at the 200µM dose was toxic to both HUVECs and 
UtMVs, and abnormal cell structure was visualised microscopically with 
higher doses of each drug.
Conclusion: Rosuvastatin was the most potent statin to reduce markers of 
endothelial dysfunction and secretion of sFLT-1. However, higher doses 
of rosuvastatin in combination with TNF-α caused significant cell death 
in HUVECs. Further exploration of the effects of statins on the maternal 
endothelium in both normal pregnant and pre-eclamptic settings is needed.

T-202
CLA Rescues VEGF-Inhibited Ca2+Signaling While Preserving 
Monolayer Integrity in HUVECs. Amanda Mauro†, Aishwarya 
Rengarajan†, Ian Bird, Derek Boeldt. UW-Madison, Madison, WI, 
United States.
Introduction: Preeclampsia (PE) is a disease of pregnancy characterized 
by endothelial dysfunction resulting in hypertension and symptoms of end 
organ dysfunction. Currently there is no endothelial targeted treatment 
available. In PE, an inappropriate release of VEGF may inhibit aspects 
of endothelial cell function through activation of cSrc kinase. This results 
in impaired Ca2+ signaling, leading to reduced vasodilator production 
and the promotion of hypertension. However, VEGF is important for 
maintaining endothelial monolayer integrity, and when this is disturbed 
vascular leakiness can occur. Therefore, an ideal endothelial targeted 
therapy would address hypertensive symptoms by supporting Ca2+ 
signaling without disturbing monolayer integrity. Conjugated linoleic 
acid (CLA) is a nutraceutical product that is FDA approved for use in 
pregnancy when formulated as a 1:1 mixture of the c9,t11 isomer and 
the t10,c12 isomer, and is a known cSrc inhibitor. CLA could serve as an 
endothelial based treatment for PE by inhibiting cSrc to restore vasodilator 
production without encouraging vascular leakiness. We hypothesize that 
treatment with CLA will offer improvement of VEGF mediated inhibition 
of Ca2+ signaling without interfering with the positive effects of VEGF 
on monolayer integrity.
Methods: For Ca2+ signaling, HUVECs were grown to confluence on 96 
well plates. Cells were loaded with 5uM fluo-8 AM dye, washed with 
Krebs buffer, and treated with a dose response of CLA (0.1, 0.5,1, 5, 10, 
50 uM) and 10ng/mL of VEGF-165 for 30 minutes each. After 5 baseline 
reads 100uM ATP was added for an experiment time of 30 minutes. 
Monolayer integrity was measured by electric cell-substrate impedance 
sensing (ECIS). Human umbilical vein endothelial cells (HUVECs) were 
grown to confluence on 96 well plates before a 3-hour serum starvation. 
After 30 minute pretreatment with the CLA dose response, 10ng/mL 
VEGF was added and the experiment continued for 24 hours. Statistical 
analysis was by students t-test.
Results: Treatment with 10ng/mL VEGF trends higher than control for 
monolayer integrity, with an increase of 9.68% (±0.05%) at ~9-12 hours 
after treatment (p<0.05). There were no significant changes in monolayer 
integrity with the addition of CLA of any dose. Treatment with 10ng/mL 
VEGF inhibits Ca2+ signaling (p<0.01). Partial recovery was achieved 
by treatment with all CLA doses (p<0.01) except for 10uM, with 68.8% 
recovery using 1uM CLA. However, CLA treatment was not able to fully 
rescue Ca2+ signaling to control levels (p<0.01).
Conclusion: VEGF is capable of impairing Ca2+ signaling while 
supporting monolayer integrity. CLA treatment improves the VEGF insult 
to Ca2+ signaling, likely through inhibition of cSrc, without changing its 
benefit to the monolayer. Therefore, CLA offers the potential to improve 
Ca2+-mediated vasodilator production and therefore hypertension in PE 
without promoting vascular leakiness.
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T-203
Association of Markers of Endothelial Dysfunction and Pregnancy 
Outcome in Preeclampsia-Eclampsia among an Indian Population. 
Vickneshwaran Vinayagam†, Zachariah Bobby∗, Abraham Angelin Jeba 
Malar†, Syed Habeebullah∗, Latha Chaturvedula∗, Shruthi Bharadwaj†. 
Jawaharlal Institute of Post Graduate Medical Education and Research, 
Pondicherry, India.
Introduction: Preeclampsia (PE) and eclampsia (E) are one of the most 
prevalent complications of pregnancy which affects 5-10% of gestations. 
In more than 15% of the cases, the premature delivery imparts a burden 
on the fetus. It is believed that preeclampsia is accompanied with severe 
endothelial dysfunction where reduced vasodilation, proinflammatory 
and prothrombic states are observed. In our study, we made an attempt to 
assess some of the markers of endothelial dysfunction like vWF, PDMP, 
ET-1, NGAL and eNOS in plasma and or placenta of preeclampsia and 
eclampsia and also to correlate them with their pregnancy outcome 
(Gestational age and Birth weight of the baby).
Methods: Plasma levels of vWF, PDMP, NGAL and ET-1 were analyzed 
by ELISA kits and the expression of ET-1 and eNOS was assessed by 
RT-PCR and western blotting respectively. The gestational age at the time 
of delivery (GA) and birthweight (BW) of the baby also were measured.
Results: The GA and the BW of the baby were found to be significantly 
lower in PE-E compared to Controls. The circulating levels of markers of 
endothelial dysfunction: vWF, PDMP, NGAL and ET-1 were significantly 
higher in PE-E compared to Control. The placental expression of ET-1 and 
eNOS also was found to be altered in PE-E. Also a negative correlation 
was observed between endothelial dysfunction marker and pregnancy 
outcome; GA and BW.
Conclusion: A generalized endothelial dysfunction and poor birth 
outcomes were observed in Preeclampsia and eclampsia. Assessment 
of markers of endothelial function could be useful markers for proper 
monitoring of the disease progress.

T-204
Reduction in Hypertension with Etanercept in a Preclinical Rat Model 
of Preeclampsia is Associated with Reduced NK Cell Activation and 
sFlt-1. Aswathi Jayaram†, Mark W Cunningham, Lorena Amaral, Denise 
Cornelius, Tarek Ibrahim, Venkata Ramana Vaka, Babbette LaMarca. 
University of Mississippi Medical Center, Jackson, MS, United States.
Introduction: Preeclampsia (PE) is characterized by new onset 
hypertension during pregnancy and is associated with immune activation 
and imbalance in angiogenic factors. We have previously shown that 
placental ischemia is associated with NK cell activation, and increased 
production of TNF-α and sFlt-1 in the reduced perfusion pressure model 
(RUPP) of PE. However, the complex interplay between proinflammatory 
markers and antiangiogenic factors in preeclamptic pathology is not well 
understood. Thus, we hypothesize that TNF-α mediates hypertension 
via regulating NK cell activation and sFlt-1 production in response to 
placental ischemia. 
Methods: In this study pregnant Sprague Dawley rats were divided 
into 3 groups; normal pregnant (NP) (n=24), RUPP (n=15), and RUPP 
+ Etanercept (n=11). On gestational day (GD14, the RUPP surgery was 
performed, and Etanercept (0.4 mg/kg, s.c) was administered on GD18. 
On GD19, conscious blood pressure (MAP) was measured, blood and 
placentas were collected for further analysis. Plasma TNF-α levels and 
sFlt-1 levels were analyzed by ELISA and flow cytometry was used to 
quantify both placental and circulating NK cells.
Results: MAP was elevated in RUPP vs. NP rats (117 ± 1 vs. 103± 1 
mmHg, p<0.05). Importantly, Etanercept treatment significantly reduced 
MAP in RUPPs (110 ± 2, p<0.05). Plasma levels of TNF-α tended to 
increase in RUPPs compared with NP rats (4.3486 ±2 vs. 0.38 ± 0.1 pg/
ml, p =0.07). Furthermore, Etanercept reduced plasma levels of TNF-α by 
50% compared with control RUPP rats. Similarly, plasma levels of sFlt-1 
were increased in RUPP rats (110.16 ± 8pg/ml, vs. 63.59 ± 10, p < 0.05) 
compared to NP rats and Etanercept normalized sflt-1 in RUPPs (63.2 
± 14pg/ml, p <0.05). Moreover, RUPPs were associated with increased 

circulating (6.29 ± 2 vs. 3.76 ± 1 % gated) and placental (3.82 ± 1 vs. 
2.06 ± 1 % gated) NK cells compared to NP rats. Interestingly, Etanercept 
reduced both circulating (2.22 ± 1 %gated, p < 0.05) and placental (1.68 
± 1 % gated) NK cells in RUPPs vs. untreated RUPPs. 
Conclusion: Our data show that TNF-α mediated increases in NK cells 
and sFlt-1 play an important role in hypertension in response to placental 
ischemia, thus, indicating that reducing TNF-α by Etanercept may serve 
as novel therapeutic strategy in the management of preeclampsia.

T-205
Synergistic Upregulation of IP-10 and ITAC Expressions by LPS 
+ IFNγ in Human First Trimester Decidual Cells May Presage 
Preeclampsia. Bradley H. Sipe†,1 Rachel G. Sprague,1 Ozlem Guzeloglu-
Kayisli,1 Lynn Buchwalder,2 Frederick Schatz,1 Umit A Kayisli,1 Charles 
J Lockwood.1 1University of South Florida Morsani College of Medicine, 
Tampa, FL, United States; 2Yale University, New Haven, CT, United States.
Introduction: Preeclampsia is linked to reduced decidual NK cell 
numbers. In human first trimester decidual cell (FTDC) cultures, tumor 
necrosis factor alpha (TNFα) or interleukin 1β (IL-1 β) + interferon 
γ (IFNγ) synergistically upregulates IFN-inducible protein 10 kDa 
(IP-10) and IFN-inducible T cell alpha chemoattractant (ITAC) down-
regulating corresponding NK cell receptors, leading to impaired NK 
recruitment into the decidua. Acting via toll-like receptor 4 (TLR4), 
lipopolysaccharide (LPS) mimics the effects of TNFα and IL-1β on nuclear 
NFκB translocation to promote inflammation. Since bacterial infection 
during gestation i.e. urinary tract infection elevates risk of subsequent 
preeclampsia, we assessed incubation of FTDCs with IFNγ ± LPS on 
IP-10 and ITAC levels.
Methods: Primary human confluent leukocyte-free FTDCs were 
primed in basal medium containing 10% stripped calf serum with 10-8M 
estradiol (E2) + 10-7M medroxyprogesterone (MPA) for 7 days to mimic 
decidualization, and switched to serum free defined medium with E2+MPA 
± 5 µg/ml LPS ± 1 ng/ml IFNγ. qPCR and ELISAs were performed to 
measure IP-10 and ITAC mRNA in cell lysates after 6h (n=5) and protein 
in conditioned medium supernatant (CMS, n=3) after 24h, respectively.
Results: In FTDCs, IFNγ or LPS induced IP-10 mRNA levels (Mean ± 
SEM 31 ± 22 or 4.4 ± 1.6, respectively) vs. control (0.07 ± 0.04; P<0.05) 
and IFNγ + LPS synergistically increased IP-10 mRNA (270 ± 133; 
P<0.05). ITAC mRNA levels were also elevated by IFNγ or LPS (18 
± 12 or 1.7 ± 0.7, respectively) vs. control (0.03 ±0.01; p<0.05) with a 
synergistic increase by IFNγ + LPS (228 ± 117; P<0.05). ELISA analysis 
of FTDC CMS revealed significantly enhanced IP-10 secretion by IFNγ 
or LPS treatment (9.7 ± 6.3 or 1.8 ± 0.6 pg/ml; P<0.05) vs. control (0.12 
± 0.06) with a synergistic increase by IFNγ +LPS (82 ± 28; P<0.05). 
Secreted ITAC protein was also increased by IFNγ or LPS treatment (2.3 
± 1.9 or 0.2 ± 0.1; P<0.05) vs. control (0.01 ± 0.01) and synergistically 
elevated by IFNγ + LPS treatment (12.6 ± 5.4; P<0.05).
Conclusion: LPS derived from gram (-) bacteria in the presence of IFNγ 
during early pregnancy activates decidual cell expressed TLR4 signaling 
causing a robust increase in IP-10 and ITAC levels, which could reduce 
recruitment of circulating CXCR3+NK cells to the decidua to promote 
preeclampsia as a result of shallow placentation.

T-206
Maternal Obesity and Hypertension Have a Synergistic Effect on the 
Risk for Neonatal Acidemia. Kelsey LW Olerich†, Nandini Raghuraman, 
Julia Lopez, Rachel Paul, Alison Cahill. Washington University in St. 
Louis, Saint Louis, MO, United States.
Introduction: Umbilical artery (UA) pH is used as a marker of fetal 
hypoxia and predictor of neonatal morbidity. Obesity is an independent 
risk factor for decreased UA pH and adverse neonatal outcomes. Likewise, 
hypertensive disorders in pregnancy have been associated with increased 
risk of neonatal morbidity, including neonatal acidemia. We tested the 
hypothesis that the presence of both obesity and hypertension has a 
synergistic effect on neonatal acidemia.
Methods: We conducted a secondary analysis of a prospective cohort 
study of patients admitted for labor at >37 weeks’ gestation with a 
singleton non-anomalous fetus in a single tertiary care institution with a 
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universal cord gas policy between 2004- 2014. Our primary outcome was 
neonatal acidemia, defined as UA pH <7.1. The relative risk of neonatal 
acidemia was calculated in patients with and without obesity (BMI>30 
kg/m2), and an interaction test was performed to assess whether the 
relationship between obesity and acidemia was modified by the presence 
of hypertensive disorders, including chronic hypertension, gestational 
hypertension and preeclampsia.
Results: Of the total 24,790 women included in this analysis, 12,895 were 
obese (52.0%) and 421 had neonatal acidemia (1.7%). After adjusting 
for confounders, obese patients had a higher risk of neonatal acidemia 
compared to non-obese patients (aRR 1.32, 95% CI: 1.07-1.61). In 
stratified analysis by presence of hypertensive disorder, there was evidence 
of effect modification (p for interaction <0.01) with an independent 
increased risk of neonatal acidemia if the patient had both obesity and a 
hypertensive disorder (aRR 1.21 for obesity without HTN, aRR 2.78 for 
obesity with HTN).
Conclusion: The presence of both maternal obesity and hypertension have 
a synergistic effect on the risk of neonatal acidemia. Women with obesity 
and a hypertensive disorder are nearly three times more likely to deliver 
an acidotic neonate than obese women without a hypertensive disorder.

UA  
pH < 
7.1

UA  pH 
> 7.1

uRR  
(95% 
CI)

aRR*  
(95% 
CI)

p for the  
interaction of 
HTN

Total pts 
(n=24,790)

421 
(1.7)

24,369 
(98.3) - - -

Obese pts 
(n=12,895)

263 
(2.0)

12,632 
(98.0)

1.61 
(1.31, 
1.97)

1.32 
(1.07, 
1.61)

0.008

Hypertensive 
disorder1 
(n=2,595)

63 
(2.4)

2,532 
(97.6)

3.56 
(1.71, 
7.40)

2.78 
(1.33, 
5.78)

No 
hypertensive 
disorder 
(n=10,300)

200 
(1.9)

10,100 
(98.1)

1.45 
(1.17, 
1.80)

1.21 
(0.97, 
1.50)

1Includes chronic hypertension, gestational hypertension or pre-eclampsia 
*Adjusted for induction and delivery mode

T-207
Clinical Predictors of Delayed-Onset Postpartum Preeclampsia. 
Emily K Redman†,1 Alisse Hauspurg†,1 Carl A Hubel,2 James M Roberts,2 
Arundhathi Jeyabalan∗.1 1Magee-Womens Hospital of UPMC, Pittsburgh, 
PA, United States; 2Magee-Womens Research Institute, Pittsburgh, PA, 
United States.
Introduction: Delayed-onset postpartum preeclampsia (PPPEC) is an 
understudied disease process with most literature limited to case reports 
and case series. The aim of this study is to identify clinical risk factors 
for development of delayed-onset PPPEC.
Methods: This is a case-control study of women with delayed-onset 
PPPEC diagnosed 48 hours to 6 weeks postpartum matched by delivery 
date to women with uncomplicated pregnancies. Included women 
delivered between January 2014 and June 2018 at a single, high volume 
tertiary-care center. Women with an antenatal diagnosis of preeclampsia 
or chronic hypertension were excluded. Univariate analysis was used to 
identify risk factors associated with development of delayed-onset PPPEC. 
Multivariable logistic regression was performed and included co-variates 
identified in a backward stepwise approach.
Results: We included 121 women with delayed-onset PPPEC and 232 
controls. Compared to controls, women with delayed-onset PPPEC 
were significantly more likely to be non-Hispanic black race (31.4% vs. 
15.5%, p=0.001), multiparous (62.8% vs. 48.3%, p=0.009) and deliver 
via cesarean section (40.5% vs. 22.4%, p<0.001). Women who develop 
delayed-onset PPPEC were also more likely to have higher systolic 
and diastolic blood pressures in the first trimester, although still within 
normal range, and have a higher pre-pregnancy BMI (mean 29.6 vs. 
25.2 kg/m2, p<0.001). Pre-pregnancy BMI ≥40 kg/m2 was associated 
with an unadjusted OR 11.23 (95% CI 3.20-39.37) of development of 

delayed-onset PPPEC. After adjustment for race and cesarean delivery, 
pre-pregnancy BMI ≥40 kg/m2 was associated with an aOR 9.64 (95% 
CI 2.68-34.65) of delayed-onset PPPEC.
*Figure(s) will be available online.
Conclusion: Here we demonstrate several clinical risk factors for 
delayed-onset PPPEC, with substantial overlap with known risk factors 
for antepartum preeclampsia. We demonstrate a significant risk of delayed-
onset PPPEC among obese women, particularly with Class III obesity 
defined as BMI of 40 or greater, confirming the findings of smaller case 
series. Consideration for earlier postpartum follow up for obese women 
is warranted.

T-208
The Effect of Periconceptional Paternal Folate Status on Semen 
Quality, Epigenetics and Pregnancy Outcomes; a Systematic Review 
and Meta-Analysis. Jeffrey Hoek†, Sten P. Willemsen∗, Régine P.M. 
Steegers-Theunissen∗, Sam Schoenmakers∗. ErasmusMC Rotterdam, 
Rotterdam, Netherlands.
Introduction: Folate is the most important substrate of the one carbon 
metabolism, which is essential for cell multiplication, metabolism, DNA 
synthesis and epigenetics. Although, the influence of the maternal folate 
status on the risk of congenital malformations is well established, the 
impact of the paternal folate status has been scarcely investigated. The 
aim of this review is to investigate the evidence of associations between 
the periconceptional paternal folate status on semen quality, seminal 
epigenome, fecundability and pregnancy outcomes.
Methods: The following online databases were used for the search up 
and till 2017: Embase, Medline, PubMed, Web of Science, Cochrane 
database, PubMed and Google Scholar. The studies were scored on 
methodological quality using the ErasmusAGE quality score. A meta-
analysis was performed on the randomised controlled trials of folic acid 
supplement use and semen parameters.
Results: Only 25 articles could be included for the analysis. 19 articles 
reported on associations between paternal folate status and semen 
parameters and the seminal epigenome. 9 out of these 19 studies showed 
positive associations between folate levels and semen parameters (seminal 
concentration, motility and normal morphology), although 1 animal study 
found that very high folate levels are associated with a poor semen quality. 
A meta-analysis of 4 randomised controlled trials showed that the sperm 
concentration (3.54 95%CI (-1.40 to 8.48), p=0.16) and motility (3.06 
95%CI (-1.36 to 7.48), p=0.17) were slightly higher after a 3 months 
5mg folic acid intervention compared to the control group, albeit not 
significantly. Furthermore the percentage of normal morphology of sperm 
was slightly lower (-0.52 95%CI (-1.52 to 0.48), p=0.31) compared to 
the control group. 3 studies showed significant alterations in the overall 
methylation patterns of the seminal epigenome, whereas 2 studies did 
not. 2 animal studies showed a positive effect of high folate levels on 
pregnancy chance. 2 out of 5 studies showed associations between low 
paternal folate levels and an increased risk of congenital malformations. 
2 out of 4 articles also reported that low paternal folate is associated with 
lower placental folate status and placental weight.
Conclusion: This review provides some evidence of associations 
between the periconceptional paternal folate status and semen quality, 
pregnancy chance, congenital malformations and placental weight. These 
findings might be explained by a folate-induction of variations of the 
seminal epigenome. Moreover, this data underlines the importance of 
preconceptional folate supplement use in future fathers, but also suggests 
that more research has to be performed on the impact of very high folate 
levels on semen quality and pregnancy outcome.
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T-209
FSH-Stimulated Inhibin B and Estradiol Responses after GnRH 
Antagonist Suppression: An Acute In Vivo Model for Regulation of 
Human Ovarian Function. Katherine N Kuhn, Andrew P Bradford∗, 
Alex J. Polotsky∗. University of Colorado School of Medicine, Aurora, 
CO, United States.
Introduction: In reproductive-age women, a fall in inhibin B precedes 
the decrease in estradiol (E2) and a rise in FSH with aging. In contrast, 
obese ovulatory women exhibit diminished secretion of both inhibin B 
and estradiol despite decreased FSH. However, relative dynamics of 
ovarian hormone production are not clear. In this pilot, we compared 
FSH-stimulated ovarian responses after GnRH antagonist suppression 
as an in vivo model of human ovarian regulation.
Methods: 8 normal-weight, regularly cycling women (26±5 yr; BMI 
22±1kg/m2) underwent early follicular phase frequent blood sampling 
(q10min) for 10hrs to measure baseline hormone levels. At 10hrs 
the GnRH antagonist, cetrorelix acetate (3mg) was administered 
subcutaneously and subjects were allowed to rest for 6hrs. An additional 
0.25mg cetrorelix acetate was given at 16hrs, at which point frequent 
blood sampling resumed. Recombinant (r) FSH (30 IU) was given 
intravenously every hour for 10hrs (total 300IU). LH, FSH and E2 
were measured by immunoassays (Centaur XP, Siemens) and Inhibin B 
analyzed by ELISA (Beckman). Statistical significance was determined 
by t test, as appropriate.
Results: Normal LH and FSH pulsatility was confirmed for the 10hr 
baseline frequent sampling period for all subjects. GnRH blockade 
reliably suppressed endogenous LH and FSH secretion. Repeated boluses 
of rFSH mimicked endogenous pulses and significantly increased FSH 
levels above baseline over the course of the infusion (p<0.01). Pulsatile 
rFSH stimulation restored E2 to baseline levels at 220min, significantly 
earlier than recovery of inhibin B levels (360min) post suppression 
(p<0.01). rFSH also induced a significant increase in both inhibin B 
(40%) and E2 (52%) production (p=0.01 and p<0.01 respectively) above 
baseline levels. The percentage increase in E2 was 12% greater than that 
of inhibin B (p<0.05).
*Figure(s) will be available online.
Conclusion: Exogenous pulsatile FSH, after GnRH blockade, induced 
significant increases in both E2 and Inhibin B, in normal weight women. 
An earlier and greater response of E2 vs. inhibin is notable and is in 
contrast to the ovarian recovery in women with previously investigated 
conditions, such as polycystic ovary. This acute in vivo human model can 
be used to investigate the specific role of FSH signalling and feedback 
mechanisms in obesity or other environmental insults impacting ovarian 
function.

T-210
Gonadotropins versus Clomiphene Citrate for Unexplained 
Infertility: A Systematic Review and Meta-Analysis of Randomized 
Controlled Trials. Jessica R. Zolton†,1 Nancy Terry,1 Hailey C. Hill,1 
Alan H. DeCherney,1 Micah J. Hill.1,2 1Eunice Kennedy Shriver National 
Institute of Child Health and Human Development, Bethesda, MD, United 
States; 2Walter Reed National Military Medical Center, Bethesda, MD, 
United States.
Introduction: Ovulation induction with intrauterine insemination is 
a common first line treatment for patients with unexplained infertility. 
However, it is controversial if gonadotropins are a reasonable agent for 
ovulation induction, given the additional cost and potential for multiple 
gestation. The objective of this study was to compare live birth and 
multiple gestation in gonadotropins versus clomiphene for patients with 
unexplained infertility.
Methods: A systematic review of PubMed and Embase was performed for 
randomized controlled trials comparing gonadotropins versus clomiphene 
in intrauterine insemination cycles for patients diagnosed with unexplained 
infertility. Outcomes included live birth and multiple gestation. The 
meta-analysis was performed on an intent-to-treat and per patient basis. 
Random effects models were used for all comparisons, due to clinical 
heterogeneity or I2 >50%.

Results: Five trials were identified that met inclusion criteria and 
constituted 1,885 patients undergoing 3,899 cycles. One study limited 
follicular development to ≤3 follicles and found no differences in live birth 
or multiple gestation. One study found a lower risk of multiple gestation 
and two studies found lower live birth with clomiphene. Moderate 
heterogeneity was suggested by the Q test (Q=5.42) and the I2 index 
(I2=44%, 95%CI 0-82%) for live birth comparisons. The overall likelihood 
of live birth was decreased in patients randomized to clomiphene (RR 0.77, 
95%CI 0.62-0.96). The number needed to treat to gain one additional live 
birth with gonadotropins was 14 patients. Conversely, the risk of multiple 
gestation was non-significantly decreased in patients on clomiphene (RR 
0.53, 95% CI 0.15-1.88]. The number needed to harm was 13 patients 
to have one additional multiple gestation with gonadotropins. For every 
1 additional live birth with gonadotropins, there were 1.07 additional 
multiple births.
Conclusion: For every additional live birth gained by gonadotropins in 
patients with unexplained infertility, there is a greater number of multiple 
gestations created. In other words, the benefits of gonadotropin use is 
entirely at the expense of an even greater risk of twins. The addition cost 
and risks associated with gonadotropins may not outweigh the benefits.

T-211
When Does the Sticky Uterus Get Picky? Understanding Uterine 
Receptivity Testing Options. Lauren Grimm†,1 Aaron Rosen†,2 Roohi 
Jeelani∗,1 Angie Beltsos∗.1 1Vios Fertility Institute, Chicago, IL, United 
States; 2Mercy Hostpital and Medical Center, Chicago, IL, United States.
Introduction: New technologies are emerging to help improve assisted 
reproductive technology (ART) outcomes. We sought to investigate two 
technologies related to endometrial receptivity and their application to 
ART.
Methods: Retrospective chart review at a private clinic. Patients 
undergoing mock cycle were randomly selected between August 2017-
May 2018 to receive testing by two different technologies - ERA by 
IGENOMIX and WIN. Mock frozen embryo transfer (FET) cycles were 
performed where the uterus was prepared using exogenous estrogen 
and progesterone. Patients were biopsied after 5 days of exogenous 
progesterone (P+5) support. 18 comparable biopsies were sent for analysis. 
Results were compared using chi-squared analysis.
Results: 18 patients had biopsies performed for testing. 3 samples had 
“insufficient tissue” for at least one of the technologies - leaving 15 
comparable samples.
The two technologies agreed, with both tests indicating either receptive 
or pre-receptive, in 5 out of 15 comparable samples. Of the agreeing 
samples, 1/5 was receptive while 4/5 were pre-receptive. There were 
discrepancies between the two tests of 24-48 hours noted in pre-receptive 
samples regarding the suggested time of transfer.
At the time of FET, patients’ protocols were adjusted according to the 
reports available. 4 of the 18 patients have not pursued further treatment. 
A total of 19 FETs were performed among the remaining 14 patients. 
Results from the ERA were used for 16 of the FETs, while WIN results 
were used for the other 3. Pregnancy was defined by a serum hCG >5 
mIU/mL, 10 days after transfer. No significant difference was found in 
pregnancy rates between the two tests.
Conclusion: As new technologies allow greater insight into our 
understanding of the human body, healthcare has revolutionized what 
it means to deliver personalized care. Endometrial receptivity testing is 
one example of this. Significant differences were found when comparing 
the ERA and WIN test results, with contradicting results over 90% of the 
time. Next steps involve larger validation studies to better understand the 
applicability of these technologies.

Table 1: ERA vs. WIN Results

Receptive Pre-Receptive No Result

ERA 11/18 4/18 3/18

WIN 2/18 14/18 2/18

p-value 0.002* <0.001* 0.63
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Table 2: Pregnancy Rates

Pregnant Not Pregnant SAB

ERA 11/16 5/16 2/11

WIN 2/3 1/3 1/2

P-value 0.94 0.94 0.33

T-212
Is Embryo Selection Really the Question? Factors Predictive of 
Having Supernumerary Embryos Following a Fresh IVF Transfer; 
an Analysis of SART CORS Data. Yetunde Ibrahim†, Gregory Stoddard, 
Erica Johnstone∗. University of Utah, School of Medicine, Salt Lake City, 
UT, United States.
Introduction: To achieve pregnancy quickly and safely, the field of 
in vitro fertilization has focused on embryo selection. Preimplantation 
genetic testing for aneuploidy (PGT-A) was touted as the optimal method 
to select embryos with high implantation potential. However, recent 
publications demonstrating euploid live births from embryos found to be 
mosaic or aneuploid have questioned the benefits of PGT-A. A selection 
technique only enhances chances of success if a cohort of embryos exist 
from which to select. No technique has been found with a specificity (for 
no live birth) of 100%, and discarding embryos based on any method may 
harm the cumulative outcome of a cycle. Using the SART database, we 
sought to determine what proportion of IVF cycles in the United States 
in 2014 produced supernumerary embryos and assess factors associated 
with having supernumerary embryos.
Methods: This was a retrospective cohort study of women who underwent 
a fresh autologous IVF cycle in 2014. Data were obtained from the Society 
for Assisted Reproductive Technology. We excluded frozen cycles. We 
computed the incidence proportion of supernumerary embryos. We defined 
supernumerary as one or more embryos cryopreserved following a fresh 
transfer. To identify predictive factors for supernumerary embryos, we 
fitted a univariable Poisson regression model with a robust variance 
estimate. We then combined all variables with a p-value < 0.20 into a 
multivariable Poisson regression model.
Results: There were 60,616 subjects who underwent cycles with a fresh 
transfer in 2014. Of these, 28,590 (47.17%, 95%CI: 46.77-47.56%) had 
supernumerary embryos. We included 29,496 subjects in our multivariate 
analysis after excluding subjects with missing AMH. Factors predictive 
of having supernumerary embryos are presented in the tables with the 
referent category in parentheses and associated risk ratios.
Conclusion: Multiple factors are predictive of having supernumerary 
embryos including age, AMH, number of embryos transferred and a 
blastocyst transfer. A clinical prediction model is being developed based 
on these characteristics.

Table 1: Patient characteristics predictive of having supernumerary embryos.

Variables (Referent)
Univariable 
Model Risk Ratio 
(95% CI)

p-value

Multivariable 
Model Adjusted 
Risk Ratio (95% 
CI)

p-value

Age (< 35)

35 - 37 0.80 (0.78 - 0.81) <.001 0.98 (0.96 - 1.01) .20

38 - 40 0.54 (0.53 - 0.56) <.001 0.88 (0.85 - 0.91) <.001

41 - 42 0.28 (0.26 - 0.29) <.001 0.60 (0.55 - 0.66) <.001

> 42 0.11 (0.10 - 0.13) <.001 0.30 (0.25 - 0.36) <.001

BMI (18.5 - 
24.9)

< 18.5 0.99 (0.93 - 1.05) .634 0.99 (0.93 - 1.04) .614

25.0 - 
29.9 0.96 (0.94 - 0.98) <.001 0.98 (0.96 - 1.00) .081

> 30 0.95 (0.92 - 0.97) <.001 0.96 (0.94 - 0.99) .007

AMH (1.0 
- 3.0)

< 1.0 0.48 (0.46 - 0.50) <.001 0.88 (0.85 - 0.92) <.001

> 3.0 1.41 (1.38 - 1.44) <.001 1.00 (0.98 - 1.03) .737

Nulligravida Gravida 
(1+) 0.87 (0.85 - 0.88) <.001 1.00 (0.98 - 1.02) .831

Prior fresh 
transfer (0)

1 0.77 (0.75 - 0.78) <.001 0.86 (0.84 - 0.89) <.001

2 0.60 (0.58 - 0.63) <.001 0.76 (0.72 - 0.81) <.001

3 0.49 (0.46 - 0.52) <.001 0.75 (0.69 - 0.81) <.001

4+ 0.35 (0.54 - 0.55) <.001 0.72 (0.65 - 0.81) <.001

Prior frozen 
transfer (0)

1 1.05 (1.02 - 1.09) <.001 1.23 (1.17 - 1.29) <.001

2 1.22 (1.16 - 1.28) <.001 1.35 (1.26 - 1.44) <.001

3 1.27 (1.17 - 1.38) <.001 1.35 (1.22 - 1.50) <.001

4+ 1.28 (1.15 - 1.42) <.001 1.44 (1.25 - 1.65) <.001

Table 2: Cycle characteristics predictive of having supernumerary embryos.

Variables (Referent)
Univariable 
Model Risk Ratio 
(95% CI)

p-value

Multivariable 
Model Adjusted 
Risk Ratio (95% 
CI)

p-value

Number 
of oocytes 
retrieved 
(1 - 6)

7 - 9 2.92 (2.78 - 3.07) <.001 2.35 (2.19 - 2.53) <.001

10 - 13 4.25 (4.06 - 4.46) <.001 2.93 (2.73 - 3.15) <.001

14 - 18 5.46 (5.21 - 5.71) <.001 3.35 (3.12 - 3.60) <.001

19 - 35+ 6.43 (6.15 - 6.72) <.001 3.65 (3.39 - 3.93) <.001

Sperm 
source 
(partner)

Donor 0.95 (0.92 - 0.99) .012 1.05 (1.01 - 1.10) .022

ICSI (no 
ICSI)

All 
mature 
oocytes

0.93 (0.92 - 0.95) <.001 0.97 (0.95 - 0.99) .023

Some 
mature 
oocytes

1.18 (1.14 - 1.22) <.001 0.94 (0.90 - 0.98) .008

Day of 
transfer 
(5)

2 0.24 (0.21 - 0.26) <.001 0.84 (0.77 - 0.93) .001

3 0.36 (0.35 - 0.37) <.001 0.70 (0.66 - 0.74) <.001

4 0.45 (0.41 - 0.50) <.001 0.71 (0.61 - 0.82) <.001

6 0.89 (0.86 - 0.92) <.001 0.88 (0.84 - 0.92) <.001

Blastocyst 
transfer

Cleavage 
stage 
transfer

0.41 (0.40 - 0.42) <.001 0.81 (0.78 - 0.85) <.001

Number of 
embryos 
transferred 
(1)

2 0.86 (0.85 - 0.88) <.001 0.89 (0.87 - 0.91) <.001

3 0.35 (0.34 - 0.37) <.001 0.59 (0.55 - 0.63) <.001

4 0.20 (0.18 - 0.23) <.001 0.41 (0.33 - 0.51) <.001

5 0.18 (0.15 - 0.23) <.001 0.52 (0.36 - 0.74) <.001
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T-213
Effect of Treatment on High Miscarriage and Pregnancy Success in 
ART Cycles in Women with Suspected Endometriosis and Elevated 
BCL6 Levels. Bruce A Lessey,1 Creighton E Likes,1 Paul B Miller,1 
Ricardo Savaris,2 Leah J Cooper.3 1Greenville Health System, Greenville, 
SC, United States; 2Universidade Federal do Rio Grande do Sul, Porto 
Alegra, Brazil; 3University of South Carolina School of Medicine, 
Greenville, SC, United States.
Introduction: Laparoscopy is increasingly omitted prior to initiation 
of ART cycles (SART data; Fig. 1). Thus, a majority of women with 
endometriosis starting an IVF cycle don’t know they have the disease. 
The purpose of this study was to evaluate the effect of medical or surgical 
treatment prior to embryo transfer in women with elevated endometrial 
BCL6 expression, a biomarker for endometriosis, in a prospective, cohort 
study design at a university-associated infertility clinic.
Methods: All subjects had at least 1 year of unexplained infertility (UI) 
and each prospectively underwent endometrial biopsy and immunostaining 
for the oncogene BCL6, prior to embryo transfer during an Assisted 
Reproductive Technology (ART) cycle. To be included, subjects had 
to have an abnormal BCL6 result, defined by elevated HSCORE ≥ 1.4. 
Women that were pre-treated with laparoscopy or medical suppression 
with GnRH agonist (depot leuprolide acetate; Lupron®, Abbvie, Inc, 
Chicago, IL) for 2 months were compared to a group that went untreated 
(controls). Endpoints included miscarriage rate, implantation rate (IR), 
clinical pregnancy rate (CPR), and live birth rate (LBR) and as well as 
cycle characteristics.
Results: Women in each treatment group had similar cycle characteristics. 
Untreated subjects had a 50% miscarriage rate and poor CPR, LBR and IR. 
Those treated by medical suppression and those undergoing laparoscopy 
for endometriosis had a significantly higher LBR, (5/10; 50%; 95%CI: 
23.7 to 76.3%) and (11/21; 52.4%; 95%CI: 32.4 to 71.7), respectively, 
compared to controls (4/5; 7.4%; 95%CI: 2.9 to 17.6). An absolute benefit 
of 44.2% (16/31; 95%CI:24.6 to 61.2) and a number need to treat of 3 
for those that received treatment (medical suppression and laparoscopy), 
compared to no treatment. Miscarriages were significantly less common 
in both treatment groups (15.7%) compared to controls (50%).
Conclusion: Miscarriage is common in women with undiagnosed 
endometriosis in ART cycles. Women with suspected endometriosis and 
aberrant endometrial BCL6 expression have worse reproductive outcomes 
following embryo transfer, including a high miscarriage rate, poor IR, 
and low LBR and CPR compared to cycles pretreated with medical 
and surgical management. The use of biomarkers prior to ART could 
dramatically improve outcomes in UI.
*Figure(s) will be available online.

T-214
The Effect of Final Follicular Maturation Triggering On the 
Quantitative Assessment of Follicle Size and Oocyte Development 
- Preliminary Results. Aya Mohr Sasson∗,1,2 Shlomit Blumenfeld†,1 
Michal Axelrod†,1,2 Raoul Orvieto∗,1,2 Jigal Haas∗.1 1Sheba Medical 
Center, Tel-Hashomer, Ramat -Gan, Israel; 2Sackler School of Medicine, 
Tel Aviv University, Tel-Aviv, Israel.
Introduction: The aim of this study is to evaluate the effects of different 
triggering modes on oocyte development and quality, as a function of 
the follicle size.
Methods: A prospective cohort study conducted in a single tertiary center 
during December 2017 to June 2018, including women undergoing the 
multiple-dose GnRH antagonist protocol for controlled ovarian hyper 
stimulation with final follicular maturation triggering using Ovitrelle 
(hCG 250 mcg) (group 1), Decapeptyl ( GnRH agonist 0.1 mg*2 )(group 
2) , dual triggering using concomitantly Decapeptyl ( GnRH agonist 0.1 
mg*2 ) and Ovitrelle ( hCG 250 mcg)(group 3) or double triggering 
using same treatment 40 hours and 36 hours before retrieval (group 4). 
Exclusion criteria were defined as age ≥ 43 years old, GnRH-agonist 
protocol. Decision of triggering was based on physician judgment, and 
the timing was based on the leading follicular cohort. A transvaginal, 
ultrasound-guided follicular aspiration was conducted 36 hours after 
triggering administration in goups 1-3 and 40 hours after the GnRH 

agonist injection in group 4. At retrieval, each follicle was measured 
before aspiration. Follicles were divided into three arbitrary follicular 
groups according to their maximal dimensional size: ≥16 mm, 16 to 13 
mm, and <13 mm. Microscopic examination of the follicular aspirates was 
performed by the embryologist including evaluation of oocyte maturation.
Results: 106 women met inclusion criteria, of them 333 follicles were 
measured, including 217 (65.16%) in the large, 76 (22.82%) in the 
medium and 40 (12.01%) in the small follicle groups. Oocytes were 
achieved during aspiration from 68.2%, 63.15% and 42.50% of the 
large, medium and small follicle groups, respectively (p=0.008). The 
percentage of mature oocytes (MII) was 49.8% of all the aspirated oocytes, 
with no statistical significance between the different follicle size groups 
[53%(n=115) , 47.4%(36) ,37.5%(n=15), p=0.17]. Dual triggering had 
the highest percentage of oocytes at pick up in the >16 mm follicle group 
[78.4 % (n=29)] compared to the HCG, Double and Decapeptyl triggering 
[ 78.4 % (n=29), 72.6%(n=77), 72.7%(n=8), 54%(n=34) respectively, 
p=0.03]. However, higher rates of mature oocytes (MII) was observed 
with HCG triggering (58.5%, 48.6%, 54.5%, 46.0% for the HCG, Dual, 
Double, and Decapeptyl, respectively, p=0.423). No statistical difference 
was observed in mature oocyte rate between the triggering for the medium 
and small follicle size groups.
Conclusion: Dual triggering was found to be correlated with higher 
percentage of oocytes retrieved in the follicles above 16 mm, however 
HCG triggering resulted in higher number of mature oocytes compared 
to the other triggering modes.

T-215
Effects of Alpha-Lipoic Acid and Myoinositol Supplementation on 
the Oocyte Environment of Obese Infertile Women. Chiara Novielli,1 
Gaia M Anelli,1 Fabrizia Lisso,1 Anna Marzorati,1 Bina Parrilla,2 Monica 
Oneta,2 Valeria Savasi,1,2 Irene Cetin,1,3 Chiara Mandò.1 1Università 
degli Studi di Milano, Milan, Italy; 2Sacco Hospital, Milan, Italy; 3Buzzi 
Hospital, Milan, Italy.
Introduction: Obesity is characterized by increased inflammation and 
oxidative stress, resulting in adverse effects on women reproductive 
potential. Antioxidant supplementation may exert a positive effect on 
the obese ovarian environment. Indeed, we preliminarily observed a 
reduction of mitochondrial (mt) DNA content, a marker of oxidative 
stress, in granulosa cells of obese infertile women supplemented with 
Sinopol® (Laborest SpA), composed by alpha-lipoic acid (ALA) 800 
mg, myoinositol (MYO) 2 g, folic acid (FA) 400 ug. This suggested a 
potential role of Sinopol® in reducing oxidative stress in the obese ovarian 
environment. Here we analyzed Total Antioxidant Capacity (TAC) in 
follicular fluid and mtDNA levels in granulosa cells, in a larger population 
of infertile women undergoing in vitro fertilization (IVF).
Methods: 19 normal weight (NW) and 24 obese (OB) infertile women 
were enrolled in our IVF center. Infertility was investigated and a non-
ovarian diagnosis was made. Patients did not present any additional 
pathology. All women were provided with FA and among them 15 OB 
(OB-SIN) were also supplemented with ALA and MYO, for 2 months 
before ovarian stimulation. Follicular fluid (FF) and granulosa cells 
(GC) were collected after oocyte retrieval. TAC was measured in FF 
by enzymatic assay, mtDNA levels evaluated in GC by Real-time PCR. 
Results were compared by ANOVA and correlations assessed by Pearson’s 
correlation (SPSS; IBM).
Results: OB groups had similar BMI (OB patients supplemented with only 
folic acid (OB-F): 30.2 ± 0.7; OB-SIN: 32.7 ± 1.1 kg/m2). Women age was 
similar in all groups (NW 36.7 ± 0.6; OB-F 37.6 ± 1.7; OB-SIN 35.9 ± 1.1 
years). Among OB women, antioxidant capacity was significantly higher 
in OB-SIN than in OB-F. mtDNA levels showed an opposite trend, being 
decreased in OB-SIN and increased in OB-F compared to NW, though 
not reaching statistical significance. mtDNA levels were significantly and 
inversely correlated with the number of total oocytes and metaphase II 
(mature) oocytes. Pregnancy rate was similar in NW (36.8%) and OB-SIN 
(33.3%) women, while it was lower in OB-F patients (11.1%).
Conclusion: We analyzed molecular markers in granulosa cells and 
follicular fluid as indicators of oocytes oxidative state. Our results suggest 
that supplementation with a compound of ALA -a natural antioxidant, 
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cofactor in the mt respiratory chain- and MYO -an insulin-sensitizer- might 
increase antioxidant defenses and reduce oxidative stress in the obese 
ovarian environment, possibly contributing at restoring physiological 
conditions. This might improve IVF pregnancy rates in obese infertile 
women. Further studies are needed to clarify the synergic action of ALA, 
MYO and FA on the oocyte oxidative environment.
Supported by Laborest SpA

T-216
Fresh Day 3 Cleavage Stage Transfer after Failed Blastocyst Transfer 
or Following Failure to Progress to Blastocyst Stage: Is There Still 
Benefit? Joshua Stewart†,1 Monica Pasternak†,1 David Pintado,2 Rony 
Elias∗,1 Zev Rosenwaks∗.1 1Weill Cornell Center for Reproductive 
Medicine, New York, NY, United States; 2Instituto Reproduccion Asistida 
Quironsalud Pamplona, Navarra, Spain.
Introduction: In the current IVF paradigm, there is much focus on the 
extended culture of embryos to the blastocyst stage. There are many 
patients, however, that are unable to achieve pregnancy despite blastocyst 
transfer or due to failure of embryo development to the blastocyst stage. 
This study aims to describe IVF cycle outcomes of fresh day 3 cleavage 
stage transfer cycles following either a failed blastocyst transfer or 
following cycles in which all embryos failed to progress to the blastocyst 
stage.
Methods: All fresh day 3 transfer cycles at a single fertility center from 
January 2013 to December 2015 were analyzed. Cycles were included if 
the patient underwent a fresh day 3 transfer in her first treatment cycle 
following either a failed blastocyst transfer or following an IVF cycle 
which resulted in no embryo transfer due to failure of any embryos to 
progress to the blastocyst stage. Miscarriage rates (first trimester missed 
abortions or spontaneous abortions in the first trimester per transfer) and 
live birth rates (live births per transfer) were calculated. Logistic regression 
was calculated with p-value <0.05 considered significant.
Results: A total of 592 patients met inclusion criteria. These patients had 
previously failed a mean of 2.68 +/- 0.09 (SEM) blastocyst transfers. The 
average age was 38.5 +/- 0.18 (SEM) years and average AMH 1.57 +/- 
0.06 (SEM) for the cohort. An average number of 2.64 +/- 0.04 (SEM) 
embryos were transferred in the fresh day 3 transfer cycle with an average 
embryo grade of 2.13 +/- 0.02 (SEM). The overall miscarriage rate for the 
cohort was 8.6%. The overall live birth rate for the cohort was 20.4%. The 
live birth rates were as follows when stratified by age: <35 years, 38.9%; 
35-37 years, 24.8%; >37 years, 13.5%. Live birth rates were significantly 
higher in the <35 years age group as compared to the 35-37 years group 
(OR 1.94, 95% CI 1.09-3.45, p<0.025) and the >37 years group (OR 4.08, 
95% CI 2.52-6.61, p<0.0001).

Live Birth Rates (Day 3 ET) After Prior Failed Blastocyst Transfer or Failure 
To Develop Blastocysts

Age Group Live Birth Rate

<35 Years 38.9%

35-37 Years 24.8%

>37 Years 13.5%

Conclusion: Significant live birth rates may be achieved with day 3 fresh 
embryo transfer in patients who have previously failed a blastocyst transfer 
or following an IVF cycle in which no embryo transfer occurred due to 
failure of any embryo to progress to the blastocyst stage. This may be of 
particular benefit in patients <35 years of age with this clinical history.

T-217
Debunking ‘Empty Follicle Syndrome’: Subsequent IVF Cycles 
in Patients with No Oocytes at Retrieval. Joshua Stewart†, Steven 
Spandorfer∗, Zev Rosenwaks∗. Weill Cornell Center for Reproductive 
Medicine, New York, NY, United States.
Introduction: Empty follicle syndrome (EFS) refers to the failure 
to collect any oocytes after an apparently normal controlled ovarian 
stimulation for IVF. There is much debate, however, whether EFS is a 
true syndrome or rather a sporadic event. This study was designed to 

describe the prevalence of patients with no oocytes recovered at retrieval 
in order to identify possible risk factors and to describe the outcomes of 
subsequent cycles.
Methods: All oocyte retrievals (n=18,709) at a single center from 
2010-2016 comprised the study cohort. Patients underwent standardized 
stimulation protocols. Human chorionic gonadotropin (hCG) was 
administered when at least two follicles were ≥17 mm. Patients underwent 
oocyte retrieval 35 hours later. Inclusion criteria included a failure to 
identify any oocytes after follicles were aspirated. Based on previous 
reports of ‘genuine’ EFS, cycles were excluded if there were <5 follicles 
>14 mm on the day of hCG and if the serum β-hCG level was <35 mIU/
mL on the day following hCG administration. χ2 test was calculated with 
p-value <0.05 considered significant.
Results: Within the cohort of 18,709 oocyte retrievals, there was a 
failure to recover an oocyte in 88 cases (88 individual patients). A higher 
proportion of these cycles were clomiphene citrate based protocols as 
compared to the overall cohort (19.3% vs. 10.8%; χ2=6.59, p=0.01). 
Eighty one cycles met exclusion criteria. The seven patients satisfying 
inclusion criteria had a mean age 34.4 +/- 1.9 (SEM) years, BMI 27.7 
+/- 2.8, and peak estradiol levels 1924 +/- 295.7 pg/mL. Four patients 
underwent subsequent cycles, all of which had mature oocytes recovered. 
Subsequently, there were two live births and two clinical pregnancies. 
In all subsequent cycles, trigger was administered at larger follicular 
sizes (>21mm).
Conclusion: In the setting of mature-size ovarian follicles and adequate 
β-hCG levels following hCG administration, the inability to recover at 
least one oocyte at retrieval is extremely rare (0.04% in this cohort). 
Our data suggests a favorable prognosis for these patients in subsequent 
cycles by triggering at larger follicular sizes and possibly by administering 
an hCG + GnRH agonist trigger. Mature oocytes were recovered in all 
subsequent cycles, resulting in two live births and two clinical pregnancies. 
We discourage the usage of the term ‘empty follicle syndrome,’ as it 
is a misnomer when mature oocytes can be retrieved and favorable 
pregnancy outcomes achieved by adjusting stimulation characteristics 
in a subsequent cycle.

Summary of Subsequent Cycles in Patients with No Oocytes in a Prior Retrieval

Patient # / 
Subsequent 
Cycle #

Diagnosis

Peak 
E2 
(pg/
mL)

Trigger 
Type

bHCG 
Post-
Trigger 
(mIU/
mL)

Mature 
Oocytes

Cycle 
Outcome

Patient 1 / 
Cycle 1

Anovulatory 
/ PCO 776

HCG + 
GnRH 
Agonist

85 27 Live Birth

Patient 2 / 
Cycle 1

Diminished 
Ovarian 
Reserve

1916
HCG + 
GnRH 
Agonist

216 7 Negative 
BHCG

Patient 2 / 
Cycle 2

Diminished 
Ovarian 
Reserve

830 HCG 239 1 Negative 
BHCG

Patient 3 / 
Cycle 1 Idiopathic 4109 HCG 164 1 Negative 

BHCG

Patient 3 / 
Cycle 2 Idiopathic 4805

HCG + 
GnRH 
Agonist

63 2 Live Birth

Patient 4 / 
Cycle 1

Diminished 
Ovarian 
Reserve

616 HCG 107 2 Missed 
Abortion

Patient 4 / 
Cycle 2

Diminished 
Ovarian 
Reserve

589 HCG 72 2 Negative 
BHCG

Patient 4 / 
Cycle 3

Diminished 
Ovarian 
Reserve

251 HCG 147 1 Negative 
BHCG

Patient 4 / 
Cycle 4

Diminished 
Ovarian 
Reserve

253 HCG 54 1 Missed 
Abortion

Patient 4 / 
Cycle 5

Diminished 
Ovarian 
Reserve

519 HCG 44 3 Negative 
BHCG
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T-218
Progesterone Elevation during Controlled Ovarian Stimulation 
and Embryo Quality: The Overdue Evaluation of the Outcomes 
of a Freeze-All Strategy. Valeria S Vanni†,1 Agnese Rebecchi†,1 
Annalisa Racca†,2 Giovanni Campo†,1 Eugenia Alleva†,1 Laura Corti∗,1 
Luca Pagliardini∗,1 Paola Viganò∗,1 Christophe Blockeel∗,2 Edgardo 
Somigliana∗,3 Enrico Papaleo∗.1 1IRCCS San Raffaele Hospital, Milan, 
Italy; 2Centre for Reproductive Medicine, Universitair Ziekenhuis Brussel, 
Brussel, Italy; 3Fondazione Cà Granda, Ospedale Maggiore Policlinico, 
Via Commenda 12, Milan, Italy.
Introduction: While elevated progesterone at the end of controlled 
ovarian stimulation is considered to have a deleterious effect on 
endometrial receptivity, recent works suggest it might also have a negative 
impact on embryo quality. However, results are controversial as outcomes 
reported are based on fresh and subsequent frozen-thawed embryo transfer 
(FET) attempts. Relevant clinical insight on the effect of P on embryo 
quality should be derived from freeze-all cycles, where the entire cohort 
of embryos is cryopreserved in order to eliminate the bias in endometrial 
receptivity. To provide evidence on whether P indeed affects embryo 
quality we conducted the first study comparing freeze-all cycles in which 
embryos were frozen under elevated versus normal P levels.
Methods: A retrospective, case-control study was designed. Patients 
from January 2013 who underwent a GnRH-antagonist IVF/ICSI cycle 
and a freeze-all policy due to P elevation at induction (P ≥ 1.5 ng/ml) 
were included and matched to controls in which a freeze-all policy was 
applied with normal P levels at induction, due to other clinical indications. 
Matching was done by age (± 1 year) and number of oocytes retrieved 
(± 10%), in a 1:1 ratio. The live birth rate (LBR) after the first FET was 
the primary outcome. Sample size analysis indicated that n=586 patients 
were needed to detect a decrease in LBR from 30% to 20% (80% power, 
α-error 0.05).
Results: Overall, n=628 patients were included. Cycles with P elevation 
were characterized by later Gn-RH antagonist start, higher P levels on 
the day of Gn-RH antagonist start, longer stimulation and higher total 
FSH dose administered (p<0.01) compared to cycles with normal P 
levels. On multivariate analysis, only P levels at Gn-RH antagonist start 
and length of stimulation (p<0.01) remained significant predictors of P 
elevation. Laboratory outcomes showed that patients with P elevation had 
a higher proportion of degenerated oocytes retrieved compared to controls 
(p<0.01), whereas fertilization rates were similar (p=0.3). Top quality 
embryo formation rates also did not differ between cases and controls, 
neither at cleavage (p=0.66) nor at blastocyst stage (p=0.24). Outcomes 
after the first FET showed that neither clinical pregnancy rates (35.0% 
vs 35.2% p=1.0) nor LBR (24.7% vs 24.0%, p=0.9) differed significantly 
between cases and controls respectively.
Conclusion: P elevation at the end of controlled ovarian stimulation 
seems not to affect the quality of embryos/blastocysts, as LBR is similar 
in both case and control group.

T-219
Favorable Changes in Phenotype Expression and Androgens in 
Women with PCOS Due to Weight Loss in a Three-Component 
Lifestyle Intervention Program. Alexandra Dietz de Loos†, Reinier 
Timman∗, Geranne Jiskoot†, Annemerle Beerthuizen∗, Jan Busschbach∗, 
Joop Laven∗. Erasmus Medical Center, Rotterdam, Netherlands.
Introduction: Polycystic ovary syndrome (PCOS) is associated with 
overweight and obesity, which seems to worsen phenotypic expression. 
Although insights in the dynamic character of PCOS characteristics have 
been described due to female aging or anthropomorphic appearance, 
the effect of weight loss has not yet been investigated. Therefore we 
investigated the effect of weight loss on PCOS characteristics, phenotype 
expression and androgens during a 12 month lifestyle intervention.
Methods: A longitudinal RCT was performed consisting of a three-
component (cognitive behavioral therapy, healthy diet and physical 
therapy) one-year lifestyle intervention (LS) compared to care as usual 
(CAU) in overweight and obese women with PCOS. Women with a 
BMI above 25 kg/m² who were diagnosed with PCOS according to the 
Rotterdam 2003 criteria were included. Outcome variables were evaluated 

every three months and included anthropomorphic measurements, 
ultrasound and an endocrine assessment. Multilevel linear and logistic 
regression was applied for longitudinal analyses.
Results: A total of 209 women were included. No differences were found 
between the LS compared to the CAU group concerning changes in PCOS 
characteristics, phenotype expression and androgens after 12 months 
except for a significant decrease of testosterone serum levels in the LS 
group (p<0.05). However, when we evaluated weight loss in general we 
observed a significant decrease in the prevalence of ovulatory dysfunction 
(OD) (p<0.001) and hyperandrogenism (HA) (p<0.001). When a 5% 
and 10% weight loss was achieved, a 10.2% and 26.4% improvement 
in ovulatory function and a 6.6% and 15.7% improvement in HA was 
found respectively. Changes in polycystic ovarian morphology were not 
observed. Furthermore, the chance to be classified as phenotype A (full 
blown phenotype) was significantly lower due to weight loss (p<0.001). 
In case of 5% and 10% weight loss was achieved the chance of having 
phenotype A diminished with 13.0% and 28.6% respectively. In addition, 
testosterone (p<0.001) and androstenedione (p<0.05) serum levels 
significantly decreased due to weight loss.
Conclusion: Weight loss has a significant impact on PCOS characteristics 
such as ovulatory dysfunction and hyperandrogenism, resulting in a milder 
phenotype. These findings confirm the dynamic character of PCOS which 
is apparently modulated by BMI.

T-220
G4, a New Transgenic Mouse Model for Polycystic Ovary Syndrome 
(PCOS), is a Platform for Testing Therapeutic Approaches. Mostafa 
Esmael†. UQAM, Montreal, QC, Canada.
Introduction: PCOS is one of the main causes of female infertility 
worldwide, but diagnosis is difficult to establish due to phenotypic 
heterogeneity. Rotterdam’s criteria were developed to better diagnose 
PCOS. For the diagnosis to be made, 2 of the following 3 criteria need to 
be present: oligo/an-ovulation, hyperandrogenism, and multiple ovarian 
cysts. Moreover, obesity and metabolic anomalies are also common. Most 
available models in PCOS research are missing some of the human’s 
features. That said, the good news is that we serendipitously generated 
a new transgenic mouse model for PCOS, called G4, by insertional 
mutagenesis in FVB mice. An extensive characterization of G4 female 
mice revealed that they recapitulate 77% of the human PCOS phenotype, 
compared to 64% in Letrozole-induced and 50% in DHT-induced mouse 
models. Interestingly, ovarian ER stress and fibrosis, two known hallmarks 
of PCOS, were also found to be significantly higher in G4 mice compared 
to control mice. Here, we now report our analysis of the effect of TUDCA 
(an ER stress inhibitor) and Metformin (a currently used medication for 
PCOS) on the viability of G4 oocytes and embryos following induction 
of ovulation (IO) and in vitro fertilization (IVF). 
Methods: ER stress was detected by using ATF6, CHOP and IRE1 
antibodies for immune-florescence staining of G4 (obese and non-obese) 
and FVB mice ovaries sections. Ovarian fibrosis was detected by the 
quantification of a trichrome staining (for collagen) of sections from the 
same groups. TUDCA (0.1mg/ml) or Metformin (0.2mg/ml) was delivered 
in drinking water for a period of one month using a concentration tested 
in previous studies. I.O was done by the injection of PMSG followed 
by HCG. IVF was done on the collected oocytes using FVB sperm and 
zygotes were followed for 5 days until the blastocyst stage. The overall 
number of oocytes and the number of abnormal ones as well as the 
percentage of oocytes survival till blastocysts were analyzed with and 
without treatment.
Results: Percentage of viable oocytes and zygote survival till blastocysts 
were significantly lower in G4 mice compared to FVB before treatment. 
Interestingly, both parameters increased significantly upon TUDCA 
or Metformin treatment. Further work is being done to understand the 
mechanism by which Metformin and TUDCA increase oocytes viability. 
Conclusion: Response to Metformin further validates G4 as a PCOS 
model and provides a precious chance to understand its pathology and 
test new molecules to treat it, plus a direct genetic link for this syndrome. 
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ER stress and inflammation play a crucial role in PCOS pathology and 
oocytes viability. This directs us to a new therapeutic avenue to improve 
PCOS fertility.

T-221
Comparison of the Meta-Inflammation in PCOS Animal Models. 
Claudia Göhner-Arbash†, Heike Schaeke, Frank Sacher, Thomas Zollner, 
Martin Fritsch∗. Bayer AG, Berlin, Germany.
Introduction: Polycystic Ovary Syndrome (PCOS) is one of the most 
common endocrine diseases, affecting 5 - 12 % of women at reproductive 
age and combining hormonal, metabolic, and immunologic symptoms in 
a vicious disease-promoting cycle. The PCOS pathophysiology hints for 
meta-inflammation, characterized by an immune cells influx into adipose 
tissues (AT) and a systemic low-grade inflammatory state. However, 
leucocyte profiles in AT of PCOS patients remain poorly understood. To 
further elucidate the contribution of AT meta-inflammation to PCOS, we 
characterized leucocyte subsets in divers AT depots in established, well 
characterized PCOS animal models. Additionally, we compared these 
data to Zucker rats as an obesity model to assess the comparability of 
PCOS-related meta-inflammation to regular obesity.
Methods: Subcutaneous (inguinal, interscapular, axillary), visceral 
(perigonadal, mesenterial, retroperitoneal) white AT (WAT), and 
brown interscapular AT were collected from Han-Wister rats in 
dehydroepiandrosterone (DHEA), dihydrotestosterone (DHT) plus high 
fat diet (HFD), and Letrozole PCOS models, or Zucker rats. AT was 
dissociated by collagenase and isolated cells were analyzed by flow 
cytometry to elucidate their leucocyte profile. Additionally, cytokines 
were analyzed via Q-PCR gene card on an mRNA or cytokine multiplex 
arrays on a protein level. Endocrine hormones, such as LH, FSH, prolactin, 
leptin, insulin, and adiponectin, have been measured for selected models. 
Statistical analysis comprised “robust regression and outlier removal” 
method followed by two-tailed unpaired t-test in GraphPad prism 7.00.
Results: All analyzed PCOS models featured altered leucocyte profiles 
in AT subtypes compared to control. Especially brown AT, perigonadal 
WAT and interscapular WAT were affected by inflammatory changes. 
Additionally, DHT reduced cytokine levels in rat serum, while letrozole 
increased cytokine levels. The Zucker rats featured upregulation of rather 
pro-inflammatory cytokines and immune cell subsets, while regulatory 
immune cell subsets were rather downregulated.
Conclusion: Our studies show an alteration of leucocyte subsets in AT in 
PCOS rat models compared to controls. The data support the hypothesis 
of a low-grade meta-inflammation in PCOS. The down-regulation of 
cytokines by DHT may be related to the rather anti-inflammatory character 
of the high-dosed androgen in this model. The dysregulation seen in the 
PCOS models partially aligned to the meta-inflammation observed in the 
obesity model. However, Zucker rats featured a stronger pro-inflammatory 
effect than PCOS models. The interplay of the hormonal, metabolic 
and inflammatory symptoms seems to peak in the comprehensive 
pathophysiology of PCOS. Better understanding of the immunologic 
involvements in PCOS may improve disease understanding and guide 
search for new treatment options.

T-222
Combined Lipid and Lipopolysaccharide (LPS) Exposure 
Dysregulates NFkB p105 Gene Expression in Mononuclear Cells 
(MNC) of Obese Women with Polycystic Ovary Syndrome (PCOS). 
Frank González,1 Robert V. Considine,2 Jiaping Xue,1 Anthony J. Acton.2 
1University of Illinois at Chicago College of Medicine, Chicago, IL, 
United States; 2Indiana University School of Medicine, Indianapolis, 
IN, United States.
Introduction: In vitro exposure to lipid+LPS increases intranuclear NFκB 
p50 protein and suppresses NFκB activation in LPS tolerant MNC of 
obese women with PCOS. We examined the effect of MNC exposure to 
lipid alone versus lipid+LPS on NFκB and TNFα mRNA in women with 
PCOS compared to ovulatory controls.
Methods: We studied 18 women with PCOS (10 lean; 8 obese) diagnosed 
on the basis of oligo-amenorrhea and hyperandrogenemia, and 17 
ovulatory controls (9 lean; 8 obese) ages 18-40. MNC isolated from 

fasting blood samples were cultured with palmitate under pre- (0.4 mM) 
and post-prandial (0.2 mM) conditions with or without LPS. The mRNA 
of NFκB p65, p105, the precursor of p50 protein, and TNFα was quantified 
by RT-PCR. Androgens were measured by RIA from blood samples drawn 
at 0, 24, 48 and 96 hours after HCG administration. Insulin sensitivity 
was derived by ISOGTT.
Results: In response to lipid±LPS, the mRNA change from baseline (%, 
Δ) between pre- and post-prandial conditions increased in lean and obese 
women with PCOS and obese controls, and was significantly different 
(p<0.05) compared to the decrease in lean controls for p65 (-LPS: 41±11, 
56±8, 28±10 vs. -30±9; +LPS: 56±18, 75±32, 37±17 vs. -12±1) and p105 
(-LPS: 30±12, 44±7, 18±10 vs. -16±7; +LPS: 61±15, 170±27, 42±18 vs. 
-30±9). The ΔTNFα response to lipid-LPS increased in lean and obese 
women with PCOS and obese controls, and was different (p<0.0008) 
compared to the decrease in lean controls (50±9, 65±17, 33±12 vs. 
-29±9). The ΔTNFα response to lipid+LPS increased in lean women with 
PCOS and obese controls, and was different (p<0.0001) compared to the 
decrease in obese women with PCOS and lean controls (22±8, 18±5 vs. 
-29±5, -34±6). Compared to controls, women with PCOS had a greater 
HCG-stimulated area under the curve (AUC) for testosterone (T) (lean: 
6082±701 vs. 3462±461, p<0.03; obese: 8082±1376 vs. 3633±215, 
p<0.0007) and androstenedione (A) (lean: 487±24 vs. 307±27, p<0.002; 
obese: 579±58 vs. 338±40, p<0.0002). For the combined groups after 
lipid-LPS, androgen AUC was positively correlated with the Δp65 (T: 
r=0.54, p<0.0009; A: r=0.44, p<0.009), Δp105 (T: r=0.40, p<0.02; A: 
r=0.46, p<0.006) and ΔTNFα (T: r=0.35, p<0.05; A: r=0.38, p<0.03), 
and ISOGTT was negatively correlated with Δp105 (r= -0.35, p<0.04) and 
ΔTNFα (r= -0.58, p<0.0003). In women with PCOS after lipid+LPS, 
ΔTNFα was negatively correlated with AUC for T (r= -0.49, p<0.05) and 
positively correlated with ISOGTT (r=0.48, p<0.05).
Conclusion: In PCOS, increased lipid-induced NFκB and TNFα 
gene expression is independent of obesity. LPS tolerance manifested 
by dysregulated NFκB p105 gene expression culminates in TNFα 
suppression when obesity accompanies PCOS, and may be potentiated 
by hyperandrogenism to limit insulin resistance.

T-223
The Outcome of Ovulation Induction with CC in Women with PCOS 
of Different Ethnicity. Cindy Meun†, Eline Oostingh, Yvonne Louwers, 
Joop S.E. Laven∗. Erasmus University Medical Center, Rotterdam, 
Netherlands.
Introduction: Polycystic ovary syndrome (PCOS) is the most common 
cause of anovulatory infertility in women of reproductive age with 
a prevalence of 6-15%. Clomiphene citrate (CC) is the first line 
pharmacological treatment for anovulation, with a success rate of 60-80%. 
Body mass index, the height of the free androgen index, type of ovulatory 
dysfunction, and ovarian volume have been identified as important 
predictors for the response to ovulation induction (OI) treatment with CC. 
Ethnic differences have been observed in the expression and severity of 
PCOS. However not much is known about the influence of ethnicity on OI 
with CC. The aim of the current study, was to assess the response to CC 
in women of different ethnicity by assessing the minimal effective dose, 
and to predict the chance to become ovulatory after treatment with CC.
Methods: We assessed 497 women diagnosed with PCOS according to 
the Rotterdam criteria, who visited the outpatient clinic of a University 
hospital in the Netherlands. We included women of Northern European, 
Mediterranean, African, South-East Asian and South-American descent. 
Ethnicity was stratified by race as was determined at the first visit to 
the outpatient clinic. All women were treated with CC. We assessed the 
prevalence of clomiphene resistant anovulation (CRA). We used ordinal 
logistic regression to assess the minimal effective dosage in different 
ethnicities. In addition, we predicted the chance to ovulate after the 
admission of CC.
Results: The median age ranged from 26.3 to 29.6 within the ethnic 
groups. We observed the highest median BMI (26.2) in women of 
Mediterranean descent. Differences in androgen levels were present, with 
highest testosterone and FAI levels found in women of African descent. 
Median insulin levels differed between women of different ethnicity (both 
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P=0.001), with highest median insulin levels measured in South-East 
Asian women. We observed no significant differences in the prevalence 
of CRA in Northern European women (10.7%), Mediterranean women 
(12.3%), Africans (12.5%), South-East Asians (11.5%) and in South-
American women (4.8%, p = 0.957). We observed no differences in the 
minimal effective dose and predicted chance to ovulate.
Conclusion: Although women of different ethnicity exhibit variation in the 
phenotypic expression of PCOS, there seem to be no ethnic differences in 
the minimal effective dose of CC, the prevalence of CRA and the chance to 
become ovulatory. These findings need to be confirmed in a large cohort.

T-224
Conservation of Protamine Modifications in Human Sperm. Samantha 
B Schon, Dan Polasky, Brock Juliano, Philip Andrews, Sue S Hammoud∗. 
University of Michigan, Ann Arbor, MI, United States.
Introduction: Protamines have traditionally been considered inert 
nuclear proteins serving as passive structural elements that condense the 
paternal genome. However, emerging evidence calls for a need to revisit 
protamine protein’s presumed biological function. Importantly, in 2014 
mass spectrometry analysis revealed that mouse protamines bear a number 
of post-translational modifications (PTMs). This raises the possibility 
that these modifications may bear a “protamine code” analogous to the 
“histone code”, however, to date none of these novel modifications have 
been further explored. Furthermore, whether or not human protamines are 
similarly modified in vivo is unknown. Our objective was to determine if 
human protamines bear post-translational modifications and to explore 
conservation of these modifications between mouse and human.
Methods: Discarded semen samples were obtained from men undergoing 
routine semen analysis at the University of Michigan Center for 
Reproductive Medicine. Acid extraction from both pooled and individual 
semen samples was performed. Confirmation of protamine extraction 
was performed utilizing standard gel electrophoresis. Samples were 
subjected to 48 hours of dialysis against water in a 2 kDa MWCO cassette. 
Dialyzed protamine peptide was then analyzed via direct infusion nano-
electrospray ioniziation on an Orbitrap Fusion Lumos mass spectrometer. 
Protamine isoforms were identified by top-down mass spectrometry and 
levels of identified species were compared by abundance in the intact 
(MS1) spectrum.
Results: Preliminary mass-spectrometry analysis revealed the canonical 
protamines 1 and 2. A number of isoforms were also identified suggestive 
of alternatively cleaved isoforms or post-translational modification of 
protamines 1 and 2. Specifically, low levels of phosphorylated forms of 
protamine 1 were identified.
Conclusion: We provide preliminary evidence of post-translational 
modifications found on human protamines. As mouse protamine 1 
similarly shows high phosphorylation this suggests possible conservation 
among species. This raises questions about the presumed passive role of 
protamines. Indeed, future studies are needed to explore the potential 
functional significance of these modifications.

T-225
Iatrogenic Premature Ovarian Insufficiency and Bone Mineral 
Density Trends in GATA2 Patients on Hormone Replacement. Steven 
Gay†,1 Olivia Carpinello†,1 Monica Schointuch†,2 Alan DeCherney∗.1 
1National Institutes of Health, Bethesda, MD, United States; 2University 
of Alabama, Birmingham, Birmingham, AL, United States.
Introduction: GATA2 deficiency is a recently described deficiency of the 
gata2 transcription factor which results in widespread immune deficiency 
resulting in severe immunocompromise and increased mortality in young 
adulthood. Novel treatments involve bone marrow transplantation which 
often result in premature ovarian insufficiency (POI) from gonadotoxic 
chemotherapeutic conditioning regimens. These gonadotoxic treatments 
place patients at risk of osteopenia and osteoporosis secondary to a 
hypoestrogenic state. Systemic and local estrogens are used with the aim to 
ameliorate these and other long term risks of POI from hypoestrogenism.
Methods: This is a descriptive statistics study of the largest known cohort 
of these patients and their bone mineral density (BMD) trends to date.

Results: Of twenty-four GATA2 patients over a maximum of seven years, 
nineteen had POI and were placed on estrogens during their post-transplant 
course. Of these nineteen, A-P Spine z-scores and osteopenic/osteoporotic 
classifications were stable or improved in eleven, worse in one, and no 
comparison BMD score were available for seven.
Conclusion: Further studies are needed to evaluate the long term effects 
of POI and hormone replacement in these patients.
*Figure(s) will be available online.

T-226
Ovarian Stimulation is Safe and Effective in Many Patients with 
GYN Malignancies. Ruba A Akel, Jared C Robins, Rafael Confino, 
Susan C Klock, Angela K Lawson, Kristen N Smith, Mary Ellen Pavone∗. 
Northwestern University, Chicago, IL, United States.
Introduction: In 2018 it is estimated 99,000 new cases of gynecologic 
cancers were diagnosed in the United states, of which 13% will affect 
women in the pre-menopausal age group: 40% cervical cancer, 12% 
ovarian cancer, and 8% uterine cancer compared to all ages. Standard 
treatment for many gynecologic cancers often includes removal of the 
ovary and/or uterus. For these reproductive aged women diagnosed 
with these cancers, fertility preservation may be of upmost importance. 
The safety and efficacy of ovarian stimulation for oocyte or embryo 
cryopreservation within this group of women is largely unknown.
Methods: This is a retrospective cohort study of all women diagnosed 
with primary GYN malignancies or malignancies with metastasis to the 
reproductive tract who contacted the fertility preservation patient navigator 
from 2006-2017 to discuss fertility preservation options. Patients were 
then divided into 2 groups: those who chose to undergo ovarian stimulation 
and those who did not. Demographics were obtained on all patients, as 
well as IVF cycle outcomes, time to next treatment, cancer recurrence, 
and mortality. Data were analyzed by chi-square tests, all P values were 
two-sided and significance set at p<0.05.
Results: A total of 81 patients contacted the fertility preservation patient 
navigator, of which 46% (n=37) had ovarian cancer, 28% (n=23) had 
endometrial cancer, 21% (n=17) had cervical cancer, and 5% (n=4) had 
uterine cancer. From this cohort 34 underwent ovarian stimulation and 
47 did not. Average age and type of cancer was not significantly different 
between the groups. Number of days to next cancer treatment in the 
ovarian stimulation group was 36d, while in the no stimulation group it 
was 20d (p=.27, NS). There was 1 recurrence reported in the stimulation 
group and 1 in the no stimulation group. Three deaths were reported, 2 in 
the stimulation group and 1 in the no stimulation group. The patients who 
underwent stimulation had a range of 3-35 oocytes retrieved. 1 patient in 
the stimulation group was cancelled because of failure to respond. There 
were no procedure related complications.
Conclusion: Time to next treatment was not statistically different between 
our groups. It appears that in selected patients with GYN malignancies, 
ovarian stimulation for oocyte or embryo cryopreservation is safe, with 
reasonable stimulation outcomes and no difference in long term outcomes.

T-227
Comparison of Retrieved Ovarian Tissue from Pre-Pubertal and 
Post-Pubertal Patients Undergoing Ovarian Tissue Cryopreservation. 
Shashwati Pradhan†,1 Maggie Dwiggins,1 Erin Robinson,2 Eric Widra,2 
Veronica Gomez-Lobo∗.1 1Medstar Washington Hospital Center/
Children’s National, Washington, DC, United States; 2Shady Grove 
Fertility, Washington, DC, United States.
Introduction: While post-pubertal female patients have the option of 
oocyte/embryo cryopreservation, pre-pubertal female patients have 
only the option of ovarian tissue cryopreservation (OTC) for fertility 
preservation. While several studies have established the feasibility of 
pre-pubertal OTC, in this review of our database, we seek to examine 
any differences in obtained tissue or oocytes between pre-pubertal and 
post-pubertal patients in our cohort.
Methods: Retrospective chart review of all female patients who underwent 
collection of ovarian tissue for fertility preservation since 2014-2018 at 
CNMC. Cryopreservation of ovarian tissue and subsequent analysis was 
conducted by Shady Grove Fertility.
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Results: There were 10 pre-pubertal patients (3-12 years) and 14 post-
pubertal patients (14-29 years) in our cohort. In pre-pubertal patients, a 
minimum of 2 vials and a maximum of 12 vials were stored. For pre-
pubertal girls with tissue stored in strips, a minimum of 8 strips and a 
maximum of 24 strips were collected. A median of 9 strips were stored 
for pre-pubertal patients. In post-pubertal patients, a minimum of 4 vials 
and a maximum of 20 vials were collected. For post-pubertal girls with 
tissue stored in strips, a minimum of 10 strips and a maximum of 26 strips 
were stored. A median of 15 strips were stored for post-pubertal patients. 
When comparing vials collected between pre and post-pubertal patients, 
p <0.5 showing that more vials are collected in post-pubertal patients; 
meanwhile, comparison of strips shows a p = 0.09.
Conclusion: Prior protocols have established that in order to have a live 
birth, at least 6 strips of ovarian cortex would need to be collected and 
cryopreserved. All of our patients, met this minimum. However, there have 
been fewer pregnancy attempts in patients who underwent OTC prior to 
puberty, therefore it is difficult to extrapolate this requirement to the very 
young age group. While the total volume of ovarian tissue preserved may 
be decreased in pre-pubertal patients, we hypothesize that since number 
of primordial follicles per mm2 is inversely correlated to age as has been 
suggested in previous literature, pre-pubertal patients likely have adequate 
amount of primordial follicles stored as post-pubertal patients. However, 
we can conclude at the least that OTC in very young girls with grossly 
small ovaries can still have potential fertility preserving benefit as is found 
in their post-pubertal counterparts as the minimum tissue requirement is 
met by all pre-pubertal patients further demonstrating the feasibility of 
OTC in this patient population.

T-228
Impact of Adrenomedullin Blockage on Lipid Metabolism in Female 
Mice Exposed to High Fat Diets. Yuanlin Dong, Nicola van der Walt, 
Kathleen Pennington, Chandra Yallampalli. Baylor College of Medicine/
Texas Children’s Hospital, Houston, TX, United States.
Introduction: Disturbed lipid metabolism has been implicated in 
the pathogenesis and complications in diabetes. We and others have 
previously reported that the levels of circulating adrenomedullin (ADM) 
were elevated in patients with gestational diabetes and type 2 diabetes 
compared to normal controls, and ADM stimulates lipolysis in vitro. In 
the present study, we explored whether blockade of ADM is beneficial 
for metabolic homeostasis in diabetic mouse model.
Methods: Nine week old C57BL/6J female mice were placed on either 
a control diet (CD, n=10) or a high fat high sucrose diet (HFHS, n=16) 
for a total of 8 weeks. At week 4, osmotic mini-pumps were implanted 
for constant infusion of either saline or ADM antagonist, ADM 22-52 (1.2 
mg/kg/day) for 4 weeks. Glucose tolerance tests were performed prior to 
infusion and 4 weeks after infusion began. Animals were then sacrificed 
and visceral adipose tissue (VAT) collected for explant culture and gene 
expression analysis by Real-Time PCR.
Results: Mice fed HFHS diets displayed glucose intolerance, evidenced 
by elevated blood glucose at 15 and 30 minutes of intraperitoneal 
glucose tolerance tests (IPGTT) and profoundly increased area under 
the curve (AUC) compared with mice fed CD. HFHS diet increased 
mRNA expressions in VAT for Adm and its receptor component, Ramp2, 
but reduced the key enzyme of lipogenesis, phosphoenolpyruvate 
carboxykinase C (Pck1), and increased both basal and isoprenaline-
induced glycerol release. Further, treatment with ADM22-52 did not 
significantly affect glucose intolerance and body weight in HFHS mice, but 
suppressed both basal and isoprenaline-induced glycerol release by VAT 
explants, and this alteration is associated with enhanced mRNA expression 
of insulin receptor (Insr), glucose transporter (Glut) 4, and adipogenic 
factors Pck1, and peroxisome proliferator activated receptor (Ppar)-γ.
Conclusion: Exposure of high fat diet to female mice induces glucose 
intolerance and enhances ADM and its receptor expressions in VAT. 
ADM22-52 treatment does not affect glucose intolerance in HFHS 
mice, but reduce both basal and isoprenaline-induced lipolysis, which is 
associated with enhanced expression of genes involved in adipogenesis. 
Thus it is postulated that the concomitant upregulation of ADM and its 
receptors in VAT in HFHS mice may contribute to the development of 

metabolic syndrome, and these results warrant further research on the 
effects of ADM blockade in improving lipid homeostasis in diabetic 
patients.

T-229
Use of Microelectrode Arrays to Measure Electrical Activities of 
Mouse Uterine Smooth Muscle. Xiaofeng Ma∗,1 Peinan Zhao∗,1 Monali 
Prabagara∗,1 Chinwendu Amazu†,1 Manasi Malik†,1 Emily Matheu∗,2 
Sarah England∗.1 1Washington University in St. Louis, St. Louis, MO, 
United States; 2Axion BioSystems, Atlanta, GA, United States.
Introduction: Uterine contractions are important for several functions of 
the female reproductive cycle, including menstruation, sperm transport, 
embryo implantation, and parturition. Contractions are coordinated, in 
part, through electrical coupling of myometrial smooth muscle cells. To 
diagnose and treat conditions associated with aberrant uterine activity, we 
must understand the mechanisms that generate and modulate the electrical 
signals responsible for uterine contractility.
Methods: We assessed the ability of using microelectrode arrays, which 
have been widely used for studying electrophysiology and signaling in 
neural and cardiac tissues, to monitor activity in myometrial smooth 
muscle tissue. Mouse estrus stage was determined by vaginal smear 
cytology. Mouse myometrial smooth muscle tissue isolated at different 
times throughout the estrus cycle was placed on an 8X8 microelectrode 
array. The recordings of electrical activity were analyzed by R studio.
Results: Mouse myometrial smooth muscle electrophysiological 
properties differ throughout stages of the estrus cycle. In estrus stage, there 
is a predominance of synchronized fast wave activities, but in diestrus 
stage, there are more non synchronized slow wave activities.
Conclusion: Microelectrode arrays can be used to assess smooth muscle 
electrical activity. Future direction will include studying and effects of 
contraction-promoting and -inhibiting compounds. Overall microelectrode 
arrays will be useful tools for evaluating potential therapeutic agents to 
regulate uterine function.

T-230
Novel Participation of Multidrug Resistance-Associated Protein 
4 (MRP4) Transporter in LPA1-Mediated HTR-8/SVneo Cell 
Migration. Micaela S Sordelli∗,1 Jimena S Beltrame†,1 Vanesa A 
Cañumil†,1 Nicolás Di Siervi†,2 Carlos Davio∗,2 María Laura Ribeiro∗.1 
1Center for Pharmacological and Botanical Studies, CONICET-UBA, 
Buenos Aires, Argentina; 2ININFA-UBA-CONICET, Buenos Aires, 
Argentina.
Introduction: An intricate molecular dialogue between trophoblast and 
uterus initiates the process of implantation. After the embryo attaches to 
the lining of the uterus, trophoblast cells begin a proliferative, migrating 
and invasive process infiltrating the decidua and remodeling uterine 
vasculature.
Novel insights about the role played by lipids in the establishment of 
early pregnancy have sparked a renewed interest in understanding them 
as reproductive bioactive molecules. In this sense, lysophosphatidic 
acid (LPA) and prostaglandin E2 (PGE2) are well-known mediators of 
embryo implantation. LPA has pleiotropic functions by binding to six 
G-protein coupled receptors. Besides, PGE2 exerts a pivotal participation 
in decidualization and vascular remodeling. In the last years, MRP4 
transporter has been described as an additional checkpoint that regulates 
PGE2 efflux.
Trophoblast migration is accomplished by molecular and cellular 
interactions controlled by the maternal-fetal interface microenvironment. 
Defects in this mechanism might contribute to certain obstetric 
complications. We have previously reported that LPA augments 
trophoblast cell migration and stimulates PGE2 production. Therefore, 
we aimed to investigate the interaction between LPA and MRP4 in human 
first trimester trophoblast cell migration.
Methods: HTR-8/SVneo cell line (H8) was used as a model of human first 
trimester extravillous trophoblast. A pharmacological in vitro strategy was 
designed. H8 cells were incubated with LPA 5x10-5M, LPA+BMT (10-

5M, an LPA1 antagonist), LPA+AH6809 (10-6M, an EP1/EP2 antagonist), 
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LPA+AH 23848 (10-6M, an EP4 antagonist) or LPA+MK-571 (10-5M, an 
MRP4 inhibitor) and assayed for migration (wound healing assay, 18h). 
MRP4 expression was characterized by PCR and western blot.
Results: LPA+BMT completely reversed LPA effect on trophoblast 
migration (p<0.05), suggesting LPA action is mediated by LPA1 receptor. 
We characterized for the first time that H8 express MRP4 messenger 
and protein. We found that LPA+MK-571 diminished LPA-stimulated 
migration (p<0.05). This result indicates that MRP4 is a functional carrier 
and PGE2 efflux might mediate LPA-triggered migration in H8 cells. 
The co-incubation of LPA+EPs antagonists diminished LPA-increased 
migration (p<0.05), suggesting that PGE2 downstream signaling pathway 
mediates LPA effect.
Conclusion: Trophoblast cell migration is an integrated multistep process 
that orchestrates blastocyst implantation. Here, we observed that LPA1 
receptor and MRP4 transporter participate in H8 migration by a PGE2-
mediated pathway. Overall, these results could provide therapeutic 
potential targets for obstetric pathologies due to defects in trophoblast 
migration.

T-231
Identification of DNA Fragmentation Sites in the Sperm Nucleus.  
Juan Carlos Flores-Alonso∗,1 Rosalina Reyes Luna∗,2 Julio Cesar Rincon 
Camacho†.3 1Instituto Mexicano del Seguor Social, Atlixco, Mexico; 
2Facultad de Ciencias Biologicas BUAP, Puebla., Mexico; 3Facultad de 
Medicina BUAP, Puebla., Mexico.
Introduction: In last decades, the alarming increase in the development 
of congenital abnormalities, neurodegenerative disorders, infertility, 
respiratory, endocrine and metabolic disorders, and various types of 
cancer, etc., has been observed. These changes have occurred in a very 
short time and it is unlikely that genetic factors are the only cause. 
Recent studies has shown that the environmental, nutritional factors 
and health conditions of the parents are part of the reproductive risks, 
mainly affecting the quality of the gametes. Several works have shown 
that the DNA integrity of the sperm is closely related to the probabilities 
of fertilization, implantation, embryonic development and the health 
condition in the adult stage. The spermatic regions of males with some 
specific health condition, which may present sites of DNA fragmentation, 
are unknown.Therefore, in this study we focused on identifying, in the 
nucleus of the human sperm, the regions that present of DNA breaks and 
their correlation with overweight, obesity and hyperglycemia.
Methods: Human sperm from donors with normal weight, overweight, 
obesity and / or hyperglycemia were evaluated by spermatobioscopy. 
Afterwards, the samples were analyzed by FISH and TUNEL to 
identify the position of chromosomes 18, X, Y, and fragmentation sites, 
respectively.
Results: In the analyzed samples, the position of the sex chromosomes 
was located predominantly in the middle and posterior region of the sperm 
nucleus. When analyzing DNA fragmentation, it was observed that sperm 
from obese patients with hyperglycemia had greater damage compared 
to patients with normal weight and hyperglycemia. In addition, the DNA 
breakage was greater in the post-acrosomal region and in areas close to the 
flagellar implantation fossa. It is important to note that the spermatozoa 
of patients with hyperglycemia showed greater DNA damage.
Conclusion: In patients with metabolic pathologies and seeking a 
conception, it is necessary to analyze the sperm quality and proceed to a 
treatment to reduce the possibility of pathologies in the offspring.

T-232
Human Globozoospermia-Related Gene Spata16 is Required for 
Sperm Formation Revealed by CRISPR/Cas9-Mediated Mouse 
Models. Yoshitaka Fujihara∗, Asami Oji, Tamara Larasati, Kanako 
Kojima-Kita, Masahito Ikawa∗. Osaka University, Osaka, Japan.
Introduction: A recent genetic analysis of infertile globozoospermic 
patients identified causative mutations in three genes: a protein interacting 
with C kinase 1 (PICK1), dpy 19-like 2 (DPY19L2), and spermatogenesis 
associated 16 (SPATA16). Although mouse models have clarified the 

physiological functions of Pick1 and Dpy19l2 during spermatogenesis, 
Spata16 remains to be determined. Globozoospermic patients carried a 
homozygous point mutation in SPATA16 at 848G→A/R283Q.
Methods: We generated CRISPR/Cas9-mediated mutant mice with the 
same amino acid substitution in the fourth exon of Spata16 to analyze 
the mutation site at R284Q, which corresponded with R283Q of mutated 
human SPATA16.
Results: We found that the point mutation in Spata16 was not essential for 
male fertility; however, deletion of the fourth exon of Spata16 resulted in 
infertile male mice due to spermiogenic arrest but not globozoospermia.
Conclusion: This study demonstrates that Spata16 is indispensable for 
male fertility in mice, as well as in humans, as revealed by CRISPR/
Cas9-mediated mouse models.
*Figure(s) will be available online.

T-233
Insulin and IgF-1 Does Not Alter the Morphokinetics of Mouse 
Embryo Development. Khalied Kaskar∗,1 Richard Cochran∗,1 
Chellakkan Blesson∗,1 Daneeka Hamilton†,2 Amanda David†,2 Ralf 
Henkel∗,3,4 William Gibbons∗.1 1Baylor College of Medicine, Houston, 
TX, United States; 2Texas Children’s Hospital, Houston, TX, United 
States; 3University of the Western Cape, Bellville, South Africa; 4American 
Center for Reproductive Medicine, Cleveland Clinic, Cleveland, OH, 
United States.
Introduction: Since the introduction of assisted reproductive 
technologies, various factors to promote embryo growth during culture 
have been studied, the most prominent being culture media and media 
additives. Supplementing culture media with either insulin or IgF-1 
have been shown to enhance embryo quality and development up to the 
blastocyst stage. To date, there are no studies on time-lapse morphokinetics 
on how these supplements affect the various cell divisions. The aim of the 
study was to assess if there is a benefit to adding either IgF-1 or insulin 
to culture medium in terms of mouse embryo development using time-
lapse morphokinetics.
Methods: A total of 305 commercially obtained frozen mouse embryos 
were thawed and cultured in (1) One-Step medium with 10%SPS only 
(control), (2) One-Step medium with 10%SPS and 100ng/mL insulin, 
and (3) One-Step medium with 10%SPS and 100ng/mL IgF-1, using an 
EmbryoScope time lapse incubator at 37°C, 5.5% CO2, and 6.0% O2. The 
EmbryoScope was set to record images of each embryo every 10 minutes 
for 6 days of culture. Time lapse videos were annotated for the following 
time points: 2cell (t2), 3cell (t3), 4cell (t4), 5cell (t5), 6cell (t6), 7cell (t7), 
8cell (t8), start of compaction (tSC), morula (tsM), start of blastulation 
(tSB), blastocyst (tB), expanded blastocyst (tEB) and hatching blastocyst 
(tHB). These time points were statistically compared between each of 
the three groups.
Results: There were no statistically significant differences in any of the 
time points measured between the One-Step, insulin and IgF-1 groups. 
Moreover, the supplementation of the medium with either insulin or IgF-1 
did neither enhance embryo quality, nor embryo development.
Conclusion: The data indicates that there is no beneficial effect of adding 
insulin or IgF-1 to culture media for mouse embryo development. Neither 
insulin not IgF-1 had any effect on the morphokinetics of these embryos, 
but did maintain similar blastocyst development rates when compared 
to the control media.
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Time points are expressed in hours and as Mean ± SD.

Time points One Step (n=105) Insulin (n=99) IgF-1 (n=101)

t2 28.5±2.0 28.2±1.9 28.3±1.9

t3 48.2±3.0 48.0±3.2 48.3±2.0

t4 49.5±3.0 49.2±2.3 49.2±2.3

t5 57.9±2.1 57.8±2.2 58.0±2.2

t6 58.4±2.1 58.3±2.1 58.4±2.3

t7 59.4±2.6 59.0±2.1 59.3±2.4

t8 59.4±2.5 59.3±2.4 59.3±2.4

tSC 63.7±2.8 63.4±2.4 63.5±2.9

tM 70.0±3.8 70.2±3.0 70.2±3.3

tSB 85.2±4.4 85.8±4.1 85.0±3.8

tB 91.8±6.5 91.1±5.0 90.6±5.0

tEB 98.2±8.1 97.5±7.2 97.1±7.0

tHB 108.1±8.8 108.6±9.2 108.0±7.8

T-234
Oleic Acid Increases Blastocyst Development of Palmitic Acid Treated 
Mouse Embryos. Maisoon D Yousif†,1 Michele D Calder,1 Dean H 
Betts∗,1,2 Andrew J Watson∗.1,2 1Western University, London, ON, Canada; 
2Children’s Health Research Institute, London, ON, Canada.
Introduction: Increased body mass index (BMI) is associated with a 
higher incidence of reproductive disorders in women. Additionally, high 
BMI is accompanied by high serum non-esterified fatty acid (NEFA) 
levels. Obesity is a complex and multifaceted condition, and many 
factors, such as insulin resistance, contribute to reproductive disorders 
associated with obesity. Our studies are focussed on defining the effects 
of elevated NEFAs on preimplantation embryo development. Elevated 
saturated fatty acid (SFA) levels such as palmitic acid (PA) are associated 
with impaired blastocyst development in livestock models. Interestingly, 
the mono-unsaturated fatty acid oleic acid (OA) is protective against PA 
treatment effects in many somatic cell types. We hypothesized that OA 
exposure from the two-cell stage onwards would prevent PA-induced 
reduction in mouse blastocyst development.
Methods: Four to six-week-old female CD-1 mice were superovulated and 
mated with CD-1 males. After sacrifice, two-cell embryos were collected 
from the oviducts and placed into KSOMaa culture media under low 
oxygen conditions (5% CO2 , 5% O2, 90% N2).
Results: Culture of two-cell embryos in increasing concentrations of PA 
(50, 100, 250 and 500 µM) significantly (P<0.05) decreased development 
to the blastocyst stage at all concentrations relative to control media. 
Intriguingly, blastocyst development was not affected by culture of mouse 
embryos in OA (50, 100, 250, 500 µM; P>0.05). Transcript analysis using 
RT-qPCR revealed that PA, but not OA, increased mRNA abundance 
of activating transcription factor 3 and C/EBP homologous protein 
(P<0.05), indicating activation of ER stress. Blastocyst development 
was significantly (P<0.05) higher when OA was included in 100 µM PA 
supplemented media, and the PA-induced increase in ER stress response 
transcripts was prevented. OA is steatotic in other tissues. When mRNA 
abundance of triglyceride synthetic enzymes stearoyl-CoA desaturase-1 
(SCD1), diacylglycerol O-acyltransferase (DGAT) 1 and DGAT2 were 
assessed, PA both alone or with OA did not alter SCD1 and DGAT1 
transcript abundance. However, PA significantly (100 µM; P<0.05) 
reduced DGAT2 mRNA abundance, and this was prevented when PA 
media was supplemented with OA.
Conclusion: Collectively, our outcomes suggest that PA mediates its 
negative effects by decreasing triglyceride and subsequent lipid droplet 
synthesis in mouse preimplantation embryos. Our ultimate goal is to 
define possible therapeutic approaches for enhancing development of 
preimplantation embryos exposed to high SFA levels to improve fertility 
treatment outcomes for obese patients. This research is supported by the 
Canadian Institutes of Health Research (CIHR).

T-235
Development and Comprehensive Analysis of Hormone Responsive 
Human Endometrial Epithelial Organoids in 3D Culture. Harriet C 
Fitzgerald†, Susanta K Behura, Pramod Dhakal, Danny J Schust, Thomas 
E Spencer. University of Missouri, Columbia, MO, United States.
Introduction: The human endometrium undergoes dynamic changes 
during a woman’s menstrual cycle in preparation for pregnancy to facilitate 
blastocyst implantation and supporting the growth and development 
of the conceptus. Uterine glands and their secretions are essential for 
pregnancy establishment and regulate blastocyst implantation, stromal cell 
decidualization, and conceptus survival and development. Perturbations 
in uterine gland function may also contribute to infertility in women 
and be involved in later pregnancy complication such as preeclampsia. 
Conventional 2D cell culture systems lack mechanical and biochemical 
cues for cells and cell-cell communication. Epithelial organoids cultured 
in 3D provide a promising avenue to further elucidate the role of uterine 
glands in pregnancy establishment in humans.
Methods: Endometrial epithelial organoids (EEO) were grown in culture 
using modified protocols (Turco MY et al., Nature Cell Biology 2017). 
Glandular epithelial cells were isolated from human endometrial biopsies 
using enzymatic dissociation, resuspended in Matrigel and cultured under 
a defined WNT-activating stem cell media. Round EEOs established 
within 3 to 4 days. To examine EEO differentiation, organoids from one 
patient biopsy were treated with estradiol-17β (E2) for 2 days, followed 
with either E2 and medroxyprogesterone acetate (MPA) or E2, MPA and 
cAMP for a further 6 days. Immunofluorescence analysis of FOXA2, 
ESR1, PGR and Ki67 and RNA-Seq analysis were performed on these 
hormone-treated human EEOs (n=3 replicates per patient and treatment).
Results: Immunostaining revealed nuclear FOXA2, ESR1, and PGR 
and the Ki67 proliferation marker in human EEOs. Treatment with E2 
increased and MPA decreased PGR and Ki67 expression. EdgeR robust 
analysis revealed that E2 increased 3,077 genes and decreased 1,394 genes 
(FDR P-value < 0.05, log Fold Change > 0.5, Expression > 1 FPKM). 
Known E2 increased genes included OLFM4, IHH and PGR. E2+MPA 
treatment increased 2,638 genes and decreased 1,722 genes. Genes 
increased by E2+MPA treatment included known progesterone responsive 
genes such as PAEP, SPP1, LIF and STC1. Further, E2+MPA+cAMP 
treatment increased 3,149 genes and decreased 1,877 genes relative to 
the control. Treatment with E2+MPA+cAMP increased 860 genes and 
decreased 736 genes relative to E2+MPA treatment, and many of the 
genes induced or increased by E2+MPA treatment were magnified by 
cAMP treatment.
Conclusion: Collectively, these results indicate that human EEOs are 
hormone-responsive, differentiate under specific culture conditions, 
expressing markers similar to the in vivo uterine environment. This model 
will enable critical investigations into the impact of uterine glands on 
stromal cell decidualization and pregnancy establishment in humans. 
Research supported by NIH 1R01 HD096266.

T-236
Characterization of Ion Channels as Signal Modulators in 
Endometrium-Derived Organoids. Aurélie Hennes†,1 Matteo Boretto†,1 
Arne Vanhie,2 Karen Peeraer,2 Carla Tomassetti,2 Christel Meuleman,2 
Thomas Voets∗,1 Hugo Vankelecom∗,1 Joris Vriens∗.1 1KU Leuven, 
Leuven, Belgium; 2UZ Leuven, Leuven, Belgium.
Introduction: The complex dialogue carried out between an implanting 
embryo and the endometrium is imperative for successful implantation 
and pregnancy. However, to date, insight into possible signal transducers 
involved in this communication is limited, often hampered by the restricted 
access to primary human endometrial epithelial cells (hEEC) that are 
needed to investigate this embryo-uterine crosstalk. Recently, organoids 
from endometrial epithelium (EMO) were proposed as a representative 
model for primary hEEC. EMO-derived cells have the advantage that 
they retain the physiology of the endometrial epithelium, in contrast to 
other widely used endometrial cancer cell lines, and that they can be 
cultured over longer periods of time. Here, we evaluate the functional 
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expression of a select panel of ion channels in hEEC, valuable in embryo 
implantation, and validate the potential of EMO and EMO-derived cells 
as a solid model for primary hEEC.
Methods: Endometrial biopsies from women undergoing endometrial 
sampling as part of their fertility treatment were used to form endometrial 
organoids or isolate primary epithelial cells. Gene expression of ion 
channels was assessed via RT-qPCR and their functionality was further 
validated using Ca2+ microfluorimetry.
Results: As the communication between embryo and endometrium can be 
either physical or chemical, and Ca2+ is known to be an important signal 
mediator in implantation, we evaluated a panel of mechanosensitive and 
Transient Receptor Potential (TRP) ion channels in hEEC. Interestingly, 
gene expression studies showed high expression levels for PIEZO1 in 
hEEC and its functionality was further validated via stimulation with 
Yoda1, the PIEZO1 agonist. Only a few TRP channel expression levels 
were detected in hEEC, and Ca2+ imaging experiments provided no 
evidence for their functional expression, with the exception of TRPM7. 
Moreover, a comparable expression pattern was observed in early and 
late passage EMO with EMO-derived cells showing similar ion channel 
functionality. This is in contrast with the results obtained in the widely 
used HEC-1A cancer cell line, which shows less comparison in regard 
to ion channel functionality with primary cells.
Conclusion: Our results provide evidence for the functional expression 
of mechanosensor PIEZO1 and a specific expression pattern of TRP 
channels in hEEC. Additionally, we could validate the EMO as a 
valuable implantation model to study the role of ion channels in embryo 
implantation.

T-237
Aberrant Specification of Endometrial Stromal Cells into Distinct 
Decidual Subpopulations in Recurrent Pregnancy Loss. Emma S 
Lucas†,1 Pavle Vrljicak†,1 Joanne Muter†,1 Maria Diniz-da-Costa†,1 
Sascha Ott,2 Jan J Brosens∗.1 1Warwick Medical School, Coventry, United 
Kingdom; 2University of Warwick, Coventry, United Kingdom.
Introduction: Pregnancy depends on successful transformation of 
the cycling endometrium into a semi-permanent tissue, the decidua, 
maintained throughout gestation. While this process is orchestrated 
by ovarian progesterone and embryonic cues, it is effected by the 
differentiation and polarization of endometrial stromal cells (EnSC) into 
two subpopulations: mature and acutely senescent decidual cells. Mature 
decidual cells then cooperate with uterine NK cells to eliminate their 
stressed/senescent counterparts, thereby curtailing tissue inflammation and 
enabling transfiguration into a gestational tissue. Aberrant decidualization 
causes recurrent pregnancy loss (RPL) but the underlying mechanisms 
remain poorly understood, in part due to lack of markers for decidual 
subpopulations. To overcome this hurdle, we mapped the temporal 
transcriptomic changes in primary EnSCs along a decidual time-course 
using single-cell RNA-seq (scRNAseq).
Methods: Primary EnSCs were treated with 8-bromo-cAMP and 
medroxyprogesterone acetate for 8 days. Cells were recovered every 48 
h. A total of 4,580 cells were subjected to scRNASeq analysis. Seven 
endometrial biopsies, spanning the transition of the mid- to late-luteal 
phase, were also subjected to scRNASeq analysis. The expression of 
mature and senescent decidual marker genes, normalized to cycle day, 
was measured by RTQ-PCR in 102 and 94 biopsies from RPL and control 
subjects, respectively.
Results: Decidualization in vitro starts with a precipitous transcriptional 
response, which is followed by synchronous transition of EnSCs through 
intermediate states before emerging as divergent subpopulations, 
representing mature and stressed decidual cells. A total of 326 DEG 
were identified between the decidual subpopulations. In vivo, transition 
from receptive to post-receptive endometrial state was also marked 
by progression of EnSCs along diverging transcriptional trajectories, 
involving genes with conserved branching dynamics in vivo and in vitro. 
RPL was associated with significant reduction in mature decidual marker 
genes (e.g. SCARA5; P<0.0001) and increased expression of senescent 
genes (e.g. DIO2; P<0.002).

Conclusion: Aberrant specification of EnSCs into functionally distinct 
decidual subpopulations during the implantation window predisposes for 
subsequent pregnancy loss.

T-238
Decidual-Secreted miRs: Essential Mediators of Maternal-Fetal 
Dialogue during Early Pregnancy. Ellen Menkhorst, Kate Rainczuk, 
Eva Dimitriadis∗. The University of Melbourne, Melbourne, Australia.
Introduction: Women who suffer from recurrent early miscarriage 
show impaired decidualization. While it is clear decidualization is 
critical for the establishment of pregnancy, the function of decidual 
cells is understudied. Secreted microRNAs (miRs) are potent mediators 
of cell-cell communication and control target cell gene expression. 
We hypothesized that decidual-secreted miRs are critical mediators of 
maternal-fetal dialogue during early pregnancy. We aimed to identify 
human endometrial stromal cell (HESC)-secreted miRs and to investigate 
their function.
Methods: Primary HESCs isolated from endometrial biopsies (n=5) 
were decidualized with estradiol-17β and methoxyprogesterone-acetate 
for 13 days. Decidualization was determined by prolactin secretion. 
Conditioned media (CM) was collected on days 3 (non-decidualized) 
and 13 (decidualized). Secreted miRs isolated from CM were identified 
by qPCR array. The expression of miRs was confirmed by RT-qPCR in 
HESC cells, CM (n=5) and whole tissue biopsies from the proliferative or 
late secretory phase of fertile women or women with history of recurrent 
miscarriage (n=3-8). THP-1 macrophages (n=6) were treated with profilin 
(PFN)1 for 24-48h and IL1β and IL6 expression measured by RT-qPCR.
Results: Decidualization significantly reduced levels of 29/234 miRs 
detected in HESC-CM (p<0.05). 11/29 are known to be altered in placenta/
blood of women with preeclampsia or recurrent miscarriage. Cellular 
production of 3 significantly regulated miRs was either not altered 
(miR-19b, -181), or up-regulated (miR-409; p<0.05) by decidualization, 
suggesting that decidualization specifically altered the secretion of these 
miRs. miR-19b expression in endometrial tissue of women recurrent 
miscarriage history was elevated compared to fertile women (p<0.05). 
First trimester extravillous-trophoblast (EVT)-secretion of the miR-19b 
target gene PFN1 is up-regulated by decidualized HESC-CM1. In vitro, 
PFN1 promotes HESC decidualization2 and down-regulated THP1 
macrophage production of IL1β and IL6 (p<0.05).
Conclusion: Decidualization alters HESC miR expression and secretion. 
However the secreted miRs differ significantly from cellular miRs. 
Secreted miRs may be novel biomarkers for impaired decidualization 
in non-conception cycles or early pregnancy in women who go on to 
miscarry. Decidual-secreted miRs may be critical for establishing cross-
talk with immune cells and EVT to promote maternal tolerance and a 
healthy pregnancy.
1Menkhorst E, et al. PLoS ONE 2012, 7:e31418; 2Menkhorst E, et al. 
Sci Rep 2017, 7:8690

T-239
Both Nuclear and Membrane-Associated Progesterone Receptors 
Promote Endometrial Decidualization. Shu-Wing Ng,1 Michelle Ng,1 
Peter Thomas,2 Errol R Norwitz∗.1 1Tufts Medical Center, Boston, MA, 
United States; 2University of Texas at Austin, Port Aransas, TX, United 
States.
Introduction: Endometrial decidualization is a critical mediator of 
implantation and pregnancy success. This process is regulated by 
progesterone, which acts by binding to specific nuclear progesterone 
receptors (nPR) and inducing expression of target genes. Recent studies 
suggest the presence of a non-genomic mechanism of progesterone 
signaling through membrane-associated receptors (mPRs), including 
Progesterone Receptor Membrane Component (PGRMC) and Progestin 
and AdipoQ Receptor (PAQR) family members. The role of mPRs 
and potential interactions between nPR and mPR on endometrial 
decidualization are largely unknown. We compared nPR and mPR 
signaling in human endometrial stromal cells (HESC) undergoing in 
vitro decidualization, and the effects of progestins and specific nPR- and 
mPR-agonists on endometrial decidualization.
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Methods: Decidualization of HESC was induced using 1μM 
medroxyprogesterone acetate (MPA) and 0.5mM dibutyryl-cAMP. Cells 
and conditioned media were collected on days 0, 3, 6, and 12. Expression of 
nPR, mPR (PGRMC1, PGRMC2, PAQR3, PAQR7, PAQR8), progesterone 
signaling mediators (FOXO1, BMP2), and two decidualization markers 
(PRL, IGFBP1) was determined by RT-qPCR. For functional assays, two 
doses (0.1μM, 1μM) of MPA, nPR agonist (R5020), and mPR agonist 
(Org OD 02-0) were added to HESC cultures along with cAMP. PRL and 
IGFBP1 protein levels were measureed by ELISA.
Results: Decidualization of HESC by MPA+cAMP increased expression 
of PRL and IGFBP1 from day 3 through 12 (P<0.001, ANOVA with 
multi-comparison). qRT-PCR showed that mRNA levels for nPR and 
the signaling mediators BMP2 and FOXO1 spiked on day 3 (P=0.004), 
and decreased slowly thereafter. mPRs were highly expressed in HESC 
and levels slightly increased after decidualization. In functional studies 
comparing nPR and mPR signaling, MPA had the most robust dose-
dependent effect on PRL production (P=0.001). mPR agonist (Org 
OD 02-0) induced a similar but smaller increase in PRL production. 
In contrast, nPR agonist (R5020) at the higher dose (1μM) suppressed 
PRL production. Use of both nPR and mPR agonists together showed an 
additive effect, but even in combination did not reach the levels induced 
by MPA alone. Intriguingly, induction of the decidualization marker 
IGFBP1 was promoted only by MPA, and not by either the nPR or mPR 
agonists (P<0.001).
Conclusion: Although expression of mPR genes did not increase 
significantly during in vitro decidualization of HESC, the mPR agonist 
significantly increased production of the decidualization marker PRL 
(but not IGFBP1); PRL production was decreased by high dose of the 
nPR agonist. Taken together, these data suggest that different progestin 
agonists signal through discrete second messenger pathways to regulate 
endometrial decidualization.

T-240
Expression and Function of the Iron Transport Protein, Ferroportin, 
at the Maternal-Fetal Interface. Shu-Wing Ng,1 Chungyan Lee,1 Allen 
C Ng,1 Shu-Kay Ng,2 Felice Arcuri,3 Paolo Toti,3 Errol R Norwitz.1 1Tufts 
Medical Center, Boston, MA, United States; 2Griffith University, Nathan, 
Australia; 3University of Siena, Siena, Italy.
Introduction: Iron is required to support feto-placental development. 
However, iron overload has been associated with abnormal decidualization, 
pregnancy complications including pre-eclampsia (PE) and spontaneous 
preterm birth (sPTB), and endometriosis. Ferroportin (Fpn) is the only 
known mammalian iron exporter, and plays an essential role in the export 
of iron from storage to blood for distribution to tissues. We hypothesize 
that Fpn is a critical regulator of iron homeostasis and ferroptosis (iron-
dependent programmed cell death) at the maternal-fetal interface. To this 
end, we investigated the expression of Fpn in placentas/fetal membranes 
from normal/abnormal pregnancies and endometriosis tissues. Fpn 
function was tested in immortalized human endometrial stromal cells 
(HESCs) and first trimester extravillous trophoblast cells (Sw.71) with 
knockdown of Fpn expression.
Methods: Immunohistochemistry for Fpn expression was performed in 
placentas/fetal membranes from 7 term births, 8 PE, and 3 sPTB, as well as 
8 endometriosis tissues. HESC and Sw.71 cell lines with stable knockdown 
of Fpn expression were established using lentiviral short-hairpin RNAs. 
Iron overload was induced by increasing doses of ferric ammonium citrate 
(FAC) and the effect on cell growth measured by MTT assay.
Results: Fpn was highly expressed in amnion, chorion, and decidual 
cells in fetal membranes; in placental trophoblasts; and in epithelial and 
stromal cells in endometriosis tissues. Fpn expression was significantly 
different in fetal membranes from term birth, PE, and sPTB (P=0.014, 
Kruskal-Wallis test), with a reduction in sPTB versus term birth (P=0.046, 
Mann-Whitney analysis with Bonferroni correction). Fpn staining in 
fetal membranes was also significantly correlated with gestational length 
(r=0.617, P=0.006). In contrast, Fpn staining in the placenta was not 
significantly different between the three groups (P=0.052), and did not 
correlate with gestational length (P=0.147). Fpn knockdown in Sw.71 

cells did not affect cell proliferation under basal conditions. However, 
in the setting of iron overload, Fpn knockdown in Sw.71 cells increased 
sensitivity of the cells to high doses of FAC.
Conclusion: The iron export protein Fpn is highly expressed in eutopic 
and ectopic endometrium, placental tissues, and fetal membranes. Fpn 
expression was significantly reduced in fetal membranes from sPTB. 
Functional studies suggest a critical role for Fpn in maintaining iron 
homeostasis and ferroptosis at the maternal-fetal interface.

T-241
Copper and Lead, Two Inorganic Metalloestrogens, Disturb 
Reproductive Features of Primary Endometrial Stromal (ESC) 
and Epithelial Cells (EEC). Silvia Pérez-Debén†,1 Roberto Gonzalez-
Martin†,1 Alicia Quiñonero,1 Stefania Salsano†,1 Francisco Domínguez∗.1,2 
1Fundación Instituto Valenciano de Infertilidad (FIVI), Valencia, Spain; 
2Instituto Universitario IVI (IUIVI)/INCLIVA Biomedical Research 
Institute, Valencia, Spain.
Introduction: Copper (Cu) and lead (Pb) are metalloestrogens that invoke 
an estrogenic response in cultured MCF7 breast cancer cells (Martin et al., 
2003). Cu also affects decidualization in immortalized human endometrial 
stromal cells (ESC) (Ying Li et al., 2016). However, the effect of Cu and 
Pb on primary ESC and endometrial epithelial cells (EEC) is not well 
understood. We analyzed the effects of in vitro exposure to Cu and Pb 
on ESC and EEC viability, steroid receptor expression, migration, and 
decidualization capacity.
Methods: Primary ESC and EEC were isolated from endometrial biopsies 
collected from oocyte donors on the day of ovarian puncture (n=7). ESC 
(n=4) and EEC (n=4) were exposed to Cu (0-200 µM) or Pb (0-500 
µM) for 96 hours (h) (ESC) or 48 h (EEC) and checked for viability 
using colorimetric MTS assay (Promega). For the decidualization study, 
ESC (n=3) were pre-treated with Cu (0 and 50 µM) or Pb (0, 30, and 
100 µM) for 24 h. Decidualization was then induced with P4+E2 for 8 
days. Decidualization was assessed by prolactin (PRL) measurement in 
culture media by ELISA (Abnova). mRNA expression of steroid receptors 
(PR & ER-α) was analyzed by qPCR (Applied Biosystems). For the 
wound-healing assay, confluent EEC (n=3) were scratched with a tip and 
immediately exposed to Cu (0, 50, and 100 µM) or Pb (0, 30, and 100 
µM) for 72 h. Wound width was measured every 24 h after scratching.
Results: Cell viability was significantly reduced (p<0.01) in EEC and ESC 
exposed to Cu (100-200 µM) at 48 h and 96 h vs. controls. EEC underwent 
a significant increase (p<0.05) in viability at 30, 100, and 500 µM Pb. 
Furthermore, Cu had a cytotoxic effect at 200 µM, while Pb appeared 
to promote proliferation. PRL secretion was significantly decreased 
(p<0.001) after 8 days of decidualization at each dose of Cu and Pb vs. 
controls. PR and ER-α mRNA expression were lower in decidual cells 
exposed to 30 and 100 µM of Pb and 50 µM of Cu vs. control. Finally, 
migration capacity was significantly reduced (p<0.05) vs. controls when 
EEC were exposed to 50 and 100 µM of Cu.
Conclusion: Cu and Pb could act as reproductive disruptors, reducing 
steroid receptors expression and inhibiting decidualization in ESC. 
Furthermore, Cu could also reduce the regenerative capacity of EEC.

T-242
The Effect of Interleukin 1 Beta on Eicosanoid Enzyme Gene 
Expression in Endometrium and Trophoblast Cells in a Co-Culture 
Model. Kanchan Vaswani,1 Fatema B Almughlliq†,2 Yong Kin Koh†,1,2 
Hassendrini N Peiris†,1 Renuka Sekar,3,4 Amoako A Akwasi,3,4 Sailesh 
Kumar,5,4 Murray D Mitchell∗.1 1Queensland University of Technology, 
Brisbane, Australia; 2University of Queensland Centre for Clinical 
Research, Brisbane, Australia; 3Royal Brisbane & Women’s Hospital, 
QLD, Australia, Brisbane, Australia; 4Faculty of Medicine, Brisbane, 
Australia; 5Mater Research Institute, QLD, Australia, Brisbane, Australia.
Introduction: Successful implantation requires an effective communication 
between the trophoblast and a receptive uterus. Inflammation in the uterus 
can lead to implantation failure and premature birth. Interleukin 1 beta 
(IL-1β) is a pro-inflammatory cytokine that can induce this process by 
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stimulating eicosanoid production, particularly prostaglandins. Objective: 
To study the effect of uterine inflammation on an in vitro maternal-fetal 
cellular communication model at two time points.
Methods: A maternal-fetal co-culture model (MFM) was established 
by culturing RL95-2 cell line in the bottom well (maternal) and HTR-8/
SVneo cell line (HTR-8) on the transwell insert (fetal). Then, RL95-2 
cells were either treated with 1ng/ml of IL-1β (iMFM) or without (control 
MFM; cMFM) for 6 and 24 h (Figure 1). RL95-2 and HTR-8 cells were 
collected to evaluate eicosanoid enzyme gene expression.
Results: Gene expression of PTGS1 remained unchanged in both RL95-2 
and HTR-8 in cMFM and iMFM at both time points. After 24 h, iMFM 
resulted in increased expression of FAAH (P= 0.02) and PTGES2 (P= 
0.002) genes in RL95-2 cells in comparison to cMFM. Additionally, 
iMFM resulted in increased gene expression of PLCB1 (P= 0.01), FAAH 
(P= 0.02) and PTGES2 (P= 0.003) in RL95-2 cells in comparison to 6 
h iMFM. PTGIS gene expression was only measurable in HTR-8 cells. 
When comparing cMFM to iMFM, PTGIS expression was increased after 
6 h of treatment (P= 0.03). A decrease, however, in PTGIS expression was 
observed in iMFM after 24 h compared to 6 h. “$$graphic”
Conclusion: Our results demonstrate that IL-1β affects the communication 
between the endometrium and the trophoblast by differentially expressing 
eicosanoid enzyme genes.
*Figure(s) will be available online.

T-243
Oocyte Ultrastructure in Wildtype and Nlrp2 Null Mice: A 
Transmission Electron Microscopy (TEM) Study. Sara Arian†,1 
Sangeetha Mahadevan,1 Malgorzata Kloc,2 Kenneth Dunner,3 Ignatia 
Van den Veyver∗.1 1Baylor College of Medicine, Houston, TX, United 
States; 2Methodist, Houston, TX, United States; 3MD Anderson, Houston, 
TX, United States.
Introduction: During maternal to zygotic transition (MZT), maternal 
transcripts and proteins are degraded and the genome of the preimplantation 
embryo is activated (zygotic genome activation or ZGA). Major 
cytoplasmic complexes in the oocyte, the Subcortical Maternal Complex 
(SCMC) encoded by maternal effect genes, and the cytoplasmic lattices 
(CPLs), are thought to have important roles in regulation of MZT, ZGA, 
and early embryogenesis. CPLs function as storage sites for maternally 
contributed ribosomes, from which maternal factors are released during 
MZT. There is a potential structural relationship between the SCMC 
and the CPLs. TEM studies on oocytes from mice deficient for a subset 
of maternal effect genes that encode SCMC proteins (Mater, Padi6 and 
Ooep) have fewer or no CPLs, but oocyte ultrastructure has not yet been 
examined for models with deficiency of other SCMC or CPL proteins. 
We created a Nlrp2-deficient mouse model and found that maternal loss 
of Nlrp2 causes abnormal reproductive outcomes, but the full oocyte 
ultrastructure of these mice, has not yet been investigated.
Methods: To study the ultrastructure of the oocytes, we superovulated 
wildtype (Nlrp2+/+ ) and null (Nlrp2tm1a/tm1a) females. We then isolated 
cumulus oocyte complexes (COCs) and fixed them in EM grade fixative 
with added paclitaxel (Taxol) to stabilize oocyte microtubules and enhance 
CPL visualization. Samples were processed, and ultrathin sections 
were cut, stained and examined in a JEM 1010 transmission electron 
microscope. We then compared the characteristics of oocyte ultrastructure 
with focus on the CPLs between Nlrp2+/+ and Nlrp2tm1a/tm1a mice.
Results: The CPLs of ovulated oocytes from Nlrp2tm1a/tm1a were less 
defined, broader, more diffuse, appeared less electron-dense, and 
associated with fewer ribosomes compared to CPLs in oocytes from 
Nlrp2+/+mice. The CPLs were less localized in the periphery compared 
to the center in oocytes from Nlrp2+/+ mice but their localization was 
more equally distributed across all oocyte regions from Nlrp2tm1a/tm1a 
mice. Additional interesting findings included more abundant intracellular 
vesicles, lysosomes and autophagosomes in oocytes from Nlrp2tm1a/tm1a 
mice, which may indicate higher levels of autophagy.
Conclusion: CPLs of ovulated oocytes from Nlrp2 tm1a/tm1a mice have 
different ultrastructure compared to CPLs in oocytes of Nlrp2+/+ mice. 
We speculate that they may contain less maternally stored RNA and 
proteins for appropriate embryonic support and development, which 

maybe be one of the underlying mechanisms for previously observed 
abnormal pregnancy outcomes and embryo development in pregnancies 
of Nlrp2 tm1a/tm1a mice.

T-244
Major Transitions of the Ovary in Metabolism, Vulnerability to 
Toxicants, and Gene Expression with the Loss of MDR1a. Haley 
Clark†,1 Lynae Brayboy,2 Knapik Laura,2 Xiaotian Wu,3 Adrian Reich,4 
Wessel Gary∗.1 1Brown University, Providence, RI, United States; 2Women 
& Infants Hospital of Rhode Island, Alpert Medical School, Providence, 
RI, United States; 3Brown University School of Public Health, Providence, 
RI, United States; 4The Scripps Institute, Jupiter, FL, United States.
Introduction: Multidrug resistance transporters (MDRs) use ATP 
hydrolysis to efflux a wide range of substrates and are embedded in the 
plasma membrane and the mitochondrion. Our preliminary data reveals 
a link between abnormal MDR1a activity and decreased mitochondrial 
functionality, although the impact on metabolism and other cellular 
functions in the ovary is yet unknown.
Methods: Analysis of polar and non-polar metabolites was performed 
on both wild type and mdr1a-/- mutant ovaries. Ovarian transcriptomes 
of each cohort were also tested for differential gene expression. Oocyte 
oxidative stress was detected by a mitochondrial superoxide indicator 
used on live cells. Mice were also superovulated and bred for reproductive 
phenotype characterization.
Results: We show that among the MDRs expressed in mammals, MDR1a 
alone has a dramatic role in ovarian mitochondrial function. The oocytes 
of these mice have chronically elevated reactive oxygen species, ovaries 
have a significant over-accumulated of metabolites involved in the 
tricarboxylic acid cycle (TCA), and we found a dramatically different 
ovarian transcriptome profile than the wild type controls which shows 
overexpression of genes associated mostly with metabolism and the 
mitochondrion. Mdr1a-/- mice produced significantly more oocytes upon 
superovulation when compared to controls, but no difference was seen in 
the number of pups born per litter.
Conclusion: Our findings indicate that functionality of MDR1a reveals 
a critical intersection of metabolite regulation, oxidative stress, and 
mitochondrial dysfunction that leads either directly or indirectly to distinct 
gene expression in the ovary. Overall, mdr1a-/- mutants appear to have 
aberrant mitochondrial physiology and signs of reproductive compromise. 
These results have direct implications for human infertility, premature 
ovarian aging, and overall women’s health.
*Figure(s) will be available online.

T-245
Control of the Rate of Murine Primordial Follicle Growth Activation 
by NFκB Signaling. Clyde J. Wright, Evelyn Llerena Cari†, Jeryl 
Sandoval, Elise Bales, Sarah McKenna, Alex J. Polotsky, Joshua 
Johnson∗. University of Colorado School of Medicine (AMC), Aurora, 
CO, United States.
Introduction: The NFκB pathway, perhaps best known for regulating the 
response to inflammatory signals, has been associated with the timing of 
menopause in a large human genome-wide association study. This is in 
accordance with the prior demonstration that signaling between NFκB-
activating Tumor necrosis factor alpha (Tnfα) and its receptor Tnfr2 plays 
a central stimulatory role in regulating the rate of primordial follicle 
growth activation (PFGA). Tnfα:receptor signaling results in activation 
of the NFκB pathway via degradation of the inhibitor of kappa-B (IκB) 
proteins and thereby, nuclear NFκB subunit translocation and downstream 
gene transactivation. Because signaling downstream of Tnfα/Tnfr2 has not 
been interrogated as relates to PFGA, we have evaluated NFκB pathway 
gene expression and function in primordial and growing follicles, during 
ovarian aging.
Methods: Immunohistochemical staining (IHC) was performed on 
ovaries from adult wild-type (WT; ICR strain) mice for NFκB pathway 
proteins p50, p65, IκBα, and IκBβ. Histomorphometric comparison of 
follicle numbers between “A knockout/B knock-in”, AKBI mutant mice 
whose IκBα allele has been replaced with IκBβ and WT controls was 
performed to test the effect of “blunted” NFκB signaling on PFGA, 
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follicle development, and survival. Last, western blots were generated 
comparing p50, p65, c-Rel, IκBα,β, and e, IKKα and IKKβ, Pten, Akt and 
P-Akt (Ser 473), and Anti-Müllerian hormone (Amh) using Gapdh as a 
loading control. Densitometric analysis of band density was performed, 
and Student’s t-test was used evaluate significant differences in expression 
at p<0.05.
Results: IHC revealed that pathway members including IκBα and IκBβ, 
and activating subunits p50 and p65 are present in ovarian follicles, 
including at the primordial stage. AKBI ovaries exhibited significantly 
higher expression of subunit p50, and significantly lower Tnfα, P-Akt, 
and Pten than WT controls. No difference was seen in Amh expression. 
AKBI mice further exhibit a significantly slowed rate of PFGA versus 
WT controls, where no difference is seen in early postnatal age mice, 
but mutant adult ovaries contain nearly double the number of primordial 
follicles as WT controls. No significant differences were seen in the 
numbers of growing follicle classes, nor corpora lutea.
Conclusion: In AKBI ovaries, the lack of altered Amh expression, 
despite slowed PFGA, suggests that NFκB action occurs in parallel to or 
downstream of Amh action. Altered expression of Tnfα, P-Akt, and Pten 
in mutant ovaries are all consistent with slowed PFGA. These data fill 
in a gap in our understanding of the control of PFGA and suggest that 
targeting NFκB at the level of IκB proteins may be a tractable route to 
slowing the rate of PFGA in women faced with early ovarian demise (e.g, 
primary ovarian insufficiency).

T-246
Inhibition of Follicle Stimulating Hormone (FSH) Signaling in Human 
Granulosa Cells by the A-Kinase Anchoring Protein 13 (AKAP13) 
Inhibitor, A13. Jacqueline Maher†, Paul Driggers, Kamaria Cayton 
Vaught†, Ashlie Sewdass†, James Segars∗. Johns Hopkins University 
School of Medicine, Baltimore, MD, United States.
Introduction: We previously reported that FSH signaling in human 
granulosa cells is augmented by a PKA-regulatory protein, A-Kinase 
Anchoring Protein-13 (AKAP13). Overexpression of AKAP13 augments 
aromatase (CYP19A1) gene transcription, whereas AKAP13 knockdown 
has the opposite effect. To explore AKAP13 as a possible target to 
manipulate FSH induced folliculogenesis, we sought to assess the effects 
of A13, a small molecule inhibitor of AKAP13, on FSH signaling.
Methods: Virtual screening for molecules that inhibited AKAP13 (Diviani 
et al., 2016), revealed several compounds, including A13 (Figure 1). 
COV434 cells, derived from a human granulosa cell tumor were used and 
a Western blot confirmed endogenous AKAP13 expression. To evaluate 
the effects of A13 on FSH signaling, COV434 cells were plated in 96 
well plates and transfected cells with 100ng of PII luciferase reporter (PII 
Luc), which is driven by the ovary-specific CYP19A1 promoter (p1.3-II). 
Cells were then treated with 0, 10, or 20µM of A13. After 24 hours, cells 
were lysed and assayed for luciferase activity and normalized with a MTS 
assay. Next, to assess AKAP13 required regions, paired sets of cells were 
transfected with 100ng of PII Luc plus control, or 0.5µg of an AKAP13 
mutant that eliminated GEF activity (Y2153F) or a mutant that eliminated 
AKAP13 binding ability to the RII subunit of PKA (A1251P and I1260P). 
Cells were then treated with or without 10µM of A13. Student’s t-tests 
were used to determine statistical significance.
Results: We observed a dose-dependent reduction in PII Luc activity with 
the addition of the inhibitor, A13. Specifically, A13 treatment produced a 
95-fold (p<0.0001) and a 99-fold (p<0.0001) decrease in PII Luc activity at 
10µM and 20µM respectively. Control experiments showed no significant 
differences in cell proliferation after 24 hours. Experiments of AKAP13 
mutants showed that 10µM of A13 significantly reduced PII Luc activity 
by 86%, 90%, and 83%, all (p<0.0001) in endogenous, Y2153F mutant, 
and A1251P/I1260P mutant respectively.
Conclusion: The small molecule inhibitor, A13, significantly reduced 
aromatase (PII Luc) reporter activity in human granulosa cells in a dose 
dependent manner. Not only do these data support a role for AKAP13 
in aromatase transcription, but the results suggest that AKAP13 may 
be specifically targeted to modulate gonadotropin signaling. Future 
experiments will probe for AKAP13 agonists to augment gonadotropin 
signaling.

*Figure(s) will be available online.

T-247
Expression of c-Abl and mTERT in DMBA-Induced Premature 
Ovarian Insufficiency (POI) Mouse Model.  Aylin Yaba Ucar, Ecem 
Yildirim, Tugce Onel, Hatice Parlaktas. Yeditepe University, İstanbul, 
Turkey.
Introduction: As an environmental pollutant and carcinogen, Polycyclic 
aromatic hydrocarbon 7,12-dimethylbenz[a]anthracene (DMBA) causes 
destruction of all follicle types leading to premature ovarian insufficiency 
(POI) in mice and rats. However, the underlying molecular mechanism still 
remains unknown. In the present study, we aimed to investigate the effect 
of DMBA on oocyte pool, oocyte quality, granulosa cells and infertility 
by using c-Abl and mTERT.
Methods: Postnatal day 25 (PND25) BalbC mice were treated 
intraperitoneally (i.p.) dosed with sesame oil (SO) or DMBA (95%; 
1mg/kg per day) for 14 days. Mice were euthanized 7 days after the end 
of treatment. All animal experimental procedures were approved by the 
Yeditepe University Animal Care and Use Committee. Localization of 
c-Abl and mTERT proteins were presented using immunofluorescence 
staining. ELISA was used for detection of AMH level. Total RNA or 
protein was isolated, followed by qPCR or Western blotting to quantify 
mRNA or protein level, respectively.
Results: We evaluated the ovarian tissues from DMBA treated mice we 
observed a large number of developing follicles in the cortex part of the 
ovary. Serum AMH level in DMBA group was significantly increased 
compared to the control group. c-Abl presented weak immunostaining 
in the cytoplasm of oocyte and strongly localized in the nucleus. We 
determined that mTERT is more intensely expressed than c-Abl in the 
cytoplasm of oocyte, and there is no immunostaining in nucleus and 
nucleoli. Western blot results showed that c-Abl protein level decreased in 
the ovary as a result of DMBA exposure, but mTERT expression increased 
(P < 0.05). There is no difference between DMBA-treated and control 
ovary forc-Abl and mTERT expression at mRNA level.
Conclusion: In this study, we suggested that DMBA exposure leads 
to decrease c-Abl tyrosine kinase activity againist increase telomerase 
activity in mouse ovarian follicles. We suggested a correlation between 
c-Abl and mTERT in DMBA induced ovotoxicity. These findings suggest 
that mTERT and c-Abl may have important role during DMBA-induced 
ovotoxicity mechanism and rapid depletion of ovarian follicles.

T-248
Magnesium Reduces Inflammation by Decreasing Mononuclear 
Phagocyte-Mediated TNF-Alpha Production. Helene B Bernstein∗, 
Helen Auburn, Elizabeth Eill, Steven M. Taffet. SUNY Upstate Medical 
University, Syracuse, NY, United States.
Introduction: Magnesium sulfate is used in obstetrics to prevent seizures 
in women with preeclampsia, treat preterm labor, and reduce the risk 
of cerebral palsy. Having previously shown that magnesium (Mg2+) 
decreases NF-kB activation and inflammatory cytokine production in 
circulating monocytes, we sought to better understand whether Mg2+ 
reduces systemic inflammation, which is associated with perinatal 
complications. We hypothesize that clinically therapeutic levels of 
magnesium reduces inflammatory cytokine production in tissue based 
mononuclear phagocytes, including macrophages and dendritic cells.
Methods: Bone marrow (BM) cells from C57BL/6J mice were cultured in 
the presence of M-CSF to generate BM-derived macrophages (BMDMs). 
BM-derived dendritic cells (BMDCs) were generated by culture with GM-
CSF and either IL-4 or Flt-3 ligand. Some BMDMs were also polarized to 
generate M1 (classic) or M2 (alternative) activated macrophages. To assess 
the influence of magnesium, BMDMs or BMDCs were supplemented with 
MgSO4 to a final concentration to 2.5mM prior to stimulation with LPS 
and cytokine production was assessed via intracellular flow cytometry.
Results: Magnesium reduced LPS-induced TNF-α production in 
unpolarized (M0) macrophages. When BMDMs were polarized to an M1 
or M2 phenotype prior to LPS challenge, TNF-α production was increased 
in M1 polarized cells and diminished in M2 polarized cells; however Mg2+ 
reduced the frequency of cytokine producing cells in both M1 and M2 
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polarized conditions. Magnesium also reduced the frequency of TNF-α 
producing cells in both plasmacytoid (Flt3L treated) and conventional 
(IL-4 treated) dendritic cells following TLR stimulation.
Conclusion: Our results demonstrate that Mg2+ reduces inflammatory 
cytokine production in tissue-based mononuclear phagocytes, including 
macrophages and dendritic cells. This is important as dendritic cells are 
intimately linked to the adaptive immune system secondary to their role 
in antigen presentation. The mononuclear phagocyte system (monocytes, 
macrophages and dendritic cells) plays a major role in mediating systemic 
inflammation, which can be accompanied by immune dysregulation. 
Animal models demonstrate that magnesium deficiency is associated 
with neurological, and cardiovascular dysfunction and alterations in 
insulin responsiveness, whereas human epidemiologic data supports a 
high level of subclinical magnesium deficiency. These studies, together 
with our results, define a rationale for the usage of magnesium to optimize 
reproductive potential by reducing perinatal inflammation.

T-249
Impact of Uterine Microbiota on the Prevalence of Uterine Fibroids 
in Women of Colors. Abdeljabar El Andaloussi†,1 Jack Gilbert∗,2 Sharma 
Anukriti†,1 Ayman Al-Hendy∗,1 Nahed Ismail∗.1 1UIC, Chicago, IL, 
United States; 2UC, Chicago, IL, United States.
Introduction: Recent studies implicate hypovitaminosis D as a major 
risk factor for health disparity in uterine fibroid. While the underlying 
mechanism by which vitamin D contribute to uterine fibroid is not fully 
understood. A growing body of evidence suggest that vitamin D may act 
on the host via shifting the microbiota. However, the link between vitamin 
D deficiency, reproductive tract microbiome and pathogenesis of UF 
remains elusive. We hypothesize that altered UF microbiota contributes 
to the pathogenesis of UF through chronic inflammation.
Methods: The endometrium (E), myometrium (M), and uterine fibroid (F) 
tissues were obtained from patients with UF (n=4), and endometrium and 
myometrium tissue were obtained from healthy controls (n=4) afflicted 
with other benign uterine conditions. DNA extraction was followed by 
amplification and next generation sequencing (MiSeq) of the 16S rDNA 
V3-V5 region. Microbiota data were analyzed using both α-diversity 
and β-diversity. Statistical significance was determined through Shannon 
index and the relative proportions of specific taxa was associated with host 
characteristics by regression analysis and generalized linear modeling.
Results: A greater diversity was found in fibroid tissues followed by 
myometrium then endometrium from fibroid cases. Gamma Proteobacteria 
phylum (genus: Stenotrophomonas) were found to be significantly 
enriched in samples belonging to both controls and fibroid cases. No other 
taxa were detected in samples from healthy controls, suggesting minimal 
microbial biomass. In contrast, several taxa were found to be significantly 
enriched in samples belonging to patients with UF including: Firmicutes 
(Streptococcus, jeotgalicoccus, Peptostreptococcus, Closteridium, 
Fingoldia), Bacteroidetes (Bacteroides, Porphyromonas), Actinobacteria 
(Bafidobacterium, Corynbacterium) and Proteobacteria (Pseudomonas, 
Stenotrophomonas) when compared to controls. Interestingly, these Taxa/
genera are commonly associated with the gut environment, suggesting 
that microbiota of UF may be originated from the gut following dysbiosis 
causing bacterial translocation. Finally, our transcriptome analysis 
of inflammatory markers in UF demonstrated a link between altered 
microbiome and inflammatory microenvironment that support tumor 
growth. This conclusion is based on analysis of the RNAseq from UF 
stem cells (SC) showing an up-regulation of toll like receptor 4 (TLR4), 
macrophage inhibitory factor (MIF), and several other genes involved in 
the anti-bacterial host defense such us: Mx1, Mx2, ISG15 and USP18 
compared to the matched SC controls.
Conclusion: This pilot study is the first global evaluation of the 
distribution of bacteria throughout the UF in the setting of hypovitaminosis 
D. Our findings suggest that uterine microbiome play a role in the 
pathogenesis of uterine fibroid.

T-250
Macrophage Regulation of Decidual Vascular Remodelling is Crucial 
for Pregnancy Success in Mice. Holly M Groome†, Alison S Care∗, Peck 
Y Chin∗, Claire T Roberts∗, Sarah A Robertson∗. Robinson Research 
Institute, University of Adelaide, Adelaide, SA, 5005, Australia.
Introduction: Successful pregnancy requires establishment of maternal 
immune tolerance to the semi-allogeneic fetus to allow the vascular 
adaptation required to enable robust placentation and fetal growth. This 
process is impaired in preeclampsia, a disease characterised by poor 
vascular adaptation to pregnancy. Macrophages are implicated as key 
drivers of maternal immune tolerance and with uterine natural killer (uNK) 
and regulatory T (Treg) cells are also linked with vascular remodelling. 
Irregular proportions of macrophages are associated with pregnancy 
complications including preeclampsia.
Methods: To investigate the role of macrophages in pregnancy, a well-
characterised murine macrophage depletion model, CD11b-DTR, was 
utilised to allow transient depletion of macrophages via administration 
of diphtheria toxin (DT). CD11b-DTR and wild-type FVB females were 
mated to BALB/c stud males and given DT on day 5.5 post coitum (pc).
Results: By day 7.5 pc, pregnancy success was significantly decreased 
in the CD11b-DTR females as were serum progesterone levels due to 
haemorrhagic corpora lutea. Exogenous administration of progesterone 
from day 5.5 significantly increased pregnancy success on day 7.5 
pc (WT=99% and WT+P4=99%, versus CD11b-DTR+DT=44% and 
CD11b-DTR+DT+P4=90%, p<0.0001 day 7.5 pc). There was a trend 
toward significance at day 9.5 pc (WT=99% and WT+P4=99%, versus 
CD11b-DTR+DT=22% and CD11b-DTR+DT+P4=71%, p=0.053) but 
progesterone administration was insufficient to rescue pregnancy to late 
gestation. To further define the mechanism behind pregnancy failure, 
maternal decidual vasculature was assessed within implantation sites on 
days 7.5 pc and 9.5 pc. Maternal vessels were smaller in luminal area in 
macrophage-depleted mice given progesterone by 60% and 71% on days 
7.5 and 9.5 pc, respectively (p<0.05) while vessel diameter decreased by 
34% and 52%, respectively (p<0.05).
Conclusion: These results indicate that macrophages are crucial for 
vascular adaptation during the peri-implantation phase in mice that 
ultimately determine pregnancy success. Defining how macrophages 
drive vascular remodelling and their interaction with uNK and Treg cells 
may prove crucial to understanding the causes and developing effective 
therapeutics for preeclamptic women.

T-251
Lower Proportions of Regulatory T-Cells in Decidua Basalis of 
Uncomplicated Term Pregnancies with a Male Fetus. Anne Laskewitz†, 
Tom E Kieffer†, Sicco A Scherjon∗, Marijke M Faas∗, Jelmer R Prins†. 
University Medical Center Groningen, Groningen, Netherlands.
Introduction: Carrying a male fetus is associated with increased risks 
of pregnancy complications. Amongst these complicated pregnancy 
outcomes are immune-mediated disorders as preeclampsia, preterm birth, 
and gestational diabetes. Regulatory T-cells (Treg cells) are of interest 
during pregnancy since Treg cells are involved in the protection of the fetus 
against maternal immune rejection. Our previous research showed lower 
Foxp3 (Treg cell marker) mRNA expression in first trimester decidual 
tissue of ongoing uncomplicated pregnancies with a male fetus compared 
to a female fetus. In this study we examine whether these effects persist in 
decidual tissue of term uncomplicated pregnancies. Objective: This study 
aims to address the effects of fetal gender on maternal Tregs in decidual 
tissue of uncomplicated primigravid term pregnancies.
Methods: Lymphocytes were isolated from decidua basalis and 
decidua parietalis from uncomplicated primigravid term pregnancies 
with a male fetus (n=13) and with a female fetus (n=16). Using 
flowcytometry, regulatory T-cells (Foxp3+), regulatory memory T-cells 
(Foxp3+CD45RO+) and activation status (CD69+) were analyzed. To 
compare between fetal genders, a student’s t-test (p<0.05) was used.
Results: In decidua basalis, a trend towards a higher proportion of 
regulatory T-cells (Foxp3+) of CD4+ T-cells was found in pregnancies 
carrying a male fetus (p=0.08) compared to pregnancies with a female 
fetus. This same trend was observed in the proportion of regulatory 
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memory T-cells (Foxp3+CD45RO+) of CD4+ T-cells (p=0.06). Next to 
this, regulatory memory T-cells in pregnancies with a male fetus were more 
activated when compared to pregnancies with a female fetus (p=0.04). 
No differences between the fetal genders were found in T-cell subsets 
from decidua parietalis. 
Conclusion: In this study we found higher proportions of regulatory 
T cells, regulatory memory T cells and activation status of regulatory 
memory T cells in pregnancies with a male fetus compared to pregnancies 
with a female fetus. This is in contrast to what we found in decidual tissue 
of first trimester pregnancies. Possibly, regulatory T cells have a different 
response in early decidual tissue compared to term decidual tissue. Next to 
this, additional compensatory mechanisms, involving Tregs, might ensure 
a healthy pregnancy outcome in case of a male fetus. To investigate these 
effects further, we will continue analyzing decidual tissue, perform PCR 
experiments, immunohistochemistry, as well as sequencing experiments.

T-252
Shift in Immune Cell Composition at the Maternal-Fetal Interface 
in the Setting of Intrauterine Inflammation: Possible Mechanism 
for Fetal Brain Injury. Emma L Lewis†, Amy G. Brown, Paige M. 
Porrett, Michal A. Elovitz∗. University of Pennsylvania, Philadelphia, 
PA, United States.
Introduction: Prenatal inflammation is associated with a range of adverse 
neurobehavioral outcomes, including cerebral palsy, autism, and cognitive 
delays. However, the mechanisms by which intrauterine inflammation 
results in fetal brain injury are unknown. We have an established mouse 
model of intrauterine inflammation. In this model, pups exposed to 
prenatal inflammation exhibit fetal and neonatal neuronal injury as well 
as behavioral abnormalities. Using this model, we have demonstrated 
an increase in chemokines (i.e. CCL2, CCL3, CCL5) in the placenta 
and amniotic fluid following intrauterine inflammation. We therefore 
hypothesize that a key mechanism of brain injury is trafficking of immune 
cells to the placenta which induce an inflammatory response in the fetus.
Methods: To test this hypothesis, pregnant CD-1 mice received 
intrauterine injections of either saline (100µl) or LPS (50µg/100µl) on 
E15 (N=7-9/treatment). Tissues at the maternal-fetal interface (decidua, 
placenta, amniotic fluid, fetal liver) were collected 48 hours later for 
analysis by flow cytometry.
Results: More neutrophils (p=0.001), fewer B cells (p=0.002), and fewer 
macrophages (p=0.0004) were present in the decidua of LPS-exposed 
dams compared to controls at 48 hours post-injection. Placentae from 
LPS-exposed dams had more γ/δ T cells than placentae from controls 
animals (p=0.015) and fewer CD8+ T cells (p=0.041) (FigA). The immune 
composition of the fetal liver also changed, with fewer macrophages 
(p=0.005) and B cells (p=0.039) in LPS-exposed fetuses (FigB). The 
amniotic fluid from LPS-exposed fetuses contained 2.9-fold more CD45+ 
cells (p=0.032), including 5.9-fold more neutrophils (p=0.027), than 
controls (FigC).
Conclusion: The influx of neutrophils to the amniotic fluid suggests 
either maternal neutrophils have trafficked to the amniotic fluid or that 
the fetus also received inflammatory signals for neutrophil proliferation. 
The changes in fetal liver immune composition imply a fetal immune 
response to intrauterine inflammation with a possible egress of fetal liver 
macrophages and B cells to other fetal body sites. The significant changes 
in immune cell composition at the maternal-fetal interface, in the setting 
of intrauterine inflammation, might be essential to the development of 
fetal and neonatal brain injury. Future research addressing alterations in 
immune cell function at these sites and how preventing these changes 
might mitigate fetal brain injury should be explored.
*Figure(s) will be available online.

T-253
Pregnancy Induced Memory of Human Uterine NK Cells. Renate 
G van der Molen∗, Dorien Feyaerts†, Olivier W.H. van der Heijden∗, 
Arnold Van der Meer∗, Irma Joosten∗. Radboud University Medical 
Center, Nijmegen, Netherlands.
Introduction: Natural killer cells (NK) discriminate foreign and 
malignant cells from healthy ‘self’ cells. However, during pregnancy local 
uterine NK cells play a different and more regulatory role by creating an 
immunologically privileged niche, and promoting trophoblast invasion and 
correct placenta formation. NK receptors (NKRs) are central regulators of 
NK cell activity. Recently we showed that the NKR expression profile of 
endometrial NK cells (eNK) appears truly unique, co-expressing multiple 
NKRs. This unique, broad tissue-specific NKR repertoire might be 
essential to prepare the endometrium towards reception of an allogeneic 
fetus and successful pregnancy. In recent years it has become clear that 
NK cells possess memory properties. Several observations indicate that 
placentation is more efficient in subsequent pregnancies. It is unclear if 
a previous pregnancy influences the NKR repertoire, thereby inducing 
memory-like uterine NK cells. We therefore investigated the NKR 
repertoire of eNK cells in nulli- versus multigravidae women.
Methods: Menstrual blood was collected by nulli (n=16) and 
multigravidae (n=47) women during the first 36 hours of menstruation 
using a menstrual cup, a non-invasive technique to obtain endometrial 
cells. The NKR receptor expression (KIR and NKG2) on eNK cells was 
characterized by 10-color flow cytometry. KIR and HLA-C genotypes 
were determined by PCR-SSOP techniques. Anti-CMV IgG antibodies 
in plasma were measured by chemiluminescence immunoassay.
Results: We found that 17 out of 47 multigravidae endometrial samples 
(36.2%) show eNK cell subpopulation expansions, while only 3 out of 
16 nulligravidae samples (18.8%) show expansions. The majority of 
the expansions in the multigravidae samples expressed KIR specific 
for the woman’s own HLA-C. Also, we showed a higher percentage of 
memory-like LILRB1+ eNK cells in multigravidae women. Interestingly, 
this increase was only observed in CMV seropositive (CMVpos) and not 
in CMVneg women.
Conclusion: Our data show that pregnancy induces expansions of eNK 
subpopulations that express self-specific KIR. In addition, priming by 
CMV infection might be a prerequisite for the presence of pregnancy 
induced memory-like eNK cells. Further research is needed to evaluate 
the role of prior CMV infection on the induction of memory-like eNK 
cells in more detail and how memory-like eNK cell would alter eNK cell 
function in a manner beneficial for future gestations.

T-254
Presence of High Endothelial Venules in Endometrium and Decidua: 
Association with Reduced Numbers of Myeloid Cells and Infiltrating 
T Cells in Recurrent Spontaneous Abortions. Karin Windsperger†, 
Sigrid Vondra†, Sabine Dekan∗, Martin Knöfler∗, Jürgen Pollheimer∗. 
Medical University of Vienna, Vienna, Austria.
Introduction: Although the establishment of a specific immunological 
uterine environment has been recognized as crucial for a successful 
pregnancy, the mechanisms controlling lymphocyte infiltration into the 
endometrium remain poorly characterized. High endothelial venules 
(HEVs) control lymphocyte extravasation into lymphoid organs and 
were shown to appear during chronic inflammatory diseases or cancer 
development. In the present study, we investigated the presence of HEVs in 
endometrial and decidual tissues in correlation to tissue-resident myeloid 
cells and lymphocyte infiltration.
Methods: Immunofluorescence (IF) analyses were performed in 
endometrial (n = 29) and first trimester decidual (n = 36) tissues using 
antibodies against an epitope specific to HEVs (MECA-79), von 
willebrand factor, ephrin receptor B4, E-selectin (SELE) and intercellular 
adhesion molecule I (ICAM-I). Antibodies against CD45, CD3, CD20, 
CD14, CD11c and lymphotoxin-beta (LTB) were used to identify 
lymphocytes and myeloid cells using flow cytometry and IF analyses. 
HEVs and associated immune cell populations were further characterized 
in endometrial and aborted decidua basalis tissues from women suffering 
from idiopathic, recurrent spontaneous abortions (RSA, n = 38).
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Results: HEVs in endometrial and decidual tissues expressed typical 
markers including MECA-79, ICAM-I and SELE. In detail, the ratio 
of HEVs versus the total number of vessels steadily increased from 
proliferative (2.5%) and secretory (8.0%) endometrial to decidua basalis 
(37%) tissue samples (p=0.026). A significant correlation was found 
between the presence of HEVs and the ratio of CD11c+/CD45+ myeloid 
cells, the latter expressing high levels of LTB, a factor critically important 
for the formation of HEVs. Non-pregnant uterine tissue sections from 
women who later on suffered from RSA contained significantly fewer 
HEVs. Further analysis revealed that the same patients also showed 
reduced numbers of HEVs in aborted decidual tissues, correlating with 
strongly reduced numbers of decidual myeloid cells and infiltrating T-cells. 
Strikingly, the density of HEVs discriminates between healthy and RSA 
cases (AUC 0.86, p<0.0001).
Conclusion: Together, our results confirm for the first time the presence 
of HEVs in the endometrium and decidua; correlate their appearance with 
the presence of LTB-expressing myeloid cells and lymphocyte influx. 
Intriguingly, a dysregulation of this immune-regulatory axis seems to 
occur in non-pregnant and pregnant uteri of women suffering from RSA. 
Support: Austrian Science Funds (P-31470)

T-255
Abstract Withdrawn

T-256
Autophagy in Stem Cells of Human Uterine Fibroids. Abdeljabar 
El Andaloussi†, Ayman Al-Hendy∗, Nahed Ismail∗. UIC, Chicago, IL, 
United States.
Introduction: Uterine fibroids (UFs) are benign monoclonal tumors of 
smooth muscle originating from the myometrium. Increasing evidences 
from our group and others supports the hypothesis that UFs arise from 
a stem cell population in the uterus. However, how uterine stem cells 
promote tumor development remain elusive. Autophagy is a homeostatic, 
catabolic degradation process whereby cellular proteins and organelles are 
digested and recycled to sustain cellular metabolism. We have recently 
showed that dysregulation of autophagy process play a role in pathogenesis 
of UF. However, the contribution of autophagy to the mainatianence of UF-
stem cells (UF-SC) and subsequent tumor progression remains unknown. 
In this study, we examined autophagy process in UF-SC.
Methods: Fresh human myometrial samples were collected from 
women of reproductive age (30-55 year old) undergoing hysterectomy or 
myomectomy for either symptomatic UF or reasons other than gynecologic 
disorders or malignancies. Single cell suspension was prepared from 
these samples. Stem cells were sorted by staining cells with fluorescently 
labeled anti STRO-1 monoclonal antibody (mAb) and anti-CD44 mAb. 
Autophagy was measured in UF-SC and normal SC by FACS and 
immunoblotting. We also compared global gene expression profiles of SC 
from UF cases (n=3) to normal SC from controls (n=3) using RNA-seq 
analysis. EdgeR (pair-wise comparisons) performed statistical analysis 
of RNA-seq data.
Results: Our RNA-seq data demonstrate higher induction of autophagy in 
the UF-SC compared to matched controls as evidenced by expression of 
ATG1/ULK1 (1.25 folds), ATG13 (1.41 folds) and ATG101 (1.49 folds) 
as well as the class III PI3K complex (1.25 folds), ATG14 (1.15 folds), 
and UVRAG (1.47 folds) (p<0.05). Next, we focused on ATG4 isoforms 
linked to development cancer ncluding reproductive tract malignancies 
such as ovarian and uterine cancer. Our data show significant induction 
of two isoforms only: ATG4A (2 folds) and ATG4C (4.84 folds) (p<0.05). 
On the other hand, the expression of LAMP1 and LAMP2 in UF-SC 
was decreased (LAMP1= 0.72 fold and LAMP2= 0.72 fold) suggesting 
possible block at autophagosome stape. This conclusion was confirmed 
by flow cytometry analysis of LC3B and P62 markers. The expression 
of LC3B and P62 were increased significantly in UF-SC (p<0.001). 
Furthermore, this data are associated with inflammatory response 
characterized by upregulation of INFGR2 (2.12 fold) and down-regulation 
of death-associated protein kinase DAPK1 kinase (0.21 fold), involved in 
the control of inflammation under INF-γ action, based on UF-SC RNA-
seq data. This new funding support the importance of autophagy initiated 
by INF-γ in the clearance of unwanted debris and infection of UF-SC.
Conclusion: These data suggest that autophagy may play a role in stem 
cell self-renewal, stemness and differentiation. Targeting autophagy could 
provide novel medical therapeutic approach for non-surgical treatment 
of UF.

T-257
Differentiation of Human Cytotrophoblast from Human Amniocyte-
Derived Induced Pluripotent Cells. Christopher J Anchan, Nicholas W-C 
Ng, Xinjie Chen, Thomas McElrath, Raymond M. Anchan∗. Brigham & 
Women’s Hospital, Harvard Medical School, Boston, MA, United States.
Introduction: Trophoblastic cells (TCs) can be generated from embryonic 
stem cells (ESCs) and induced pluripotent stem cells (iPSCs) in vitro. 
These cells may be used to study molecular mechanisms of placental 
development and pathology. Current protocols use signaling molecules 
from the TGF-β family-BMP4, inhibin and activin to induce TC gene 
expression and differentiation from ESCs (Xu et al. 2002 Nature Biotech 
20:1261-64). The Engelbreth-Holm-Swarm (EHS) mouse sarcoma cell 
matrix-matrigel has also been used to mediate ESC differentiation into 
TCs (Gerami-Naini, 2004 Endocrinology 145:4(1)1517-24). Here we 
demonstrate the spontaneous and efficient differentiation of human 
amniocyte derived pluripotent stem cells (hAdiPSCs) into TC-like cells, 
utilizing epigenetic memories of these iPSCs. This differentiation protocol 
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obviates the need for TGF- β family factors or matrigel providing the 
opportunity to interrogate molecular mechanisms of trophoblast biology 
and behavior in vitro while preserving native signaling pathways.
Objective: Derivation of hAdiPSC-derived trophoblast cells. Hypothesis: 
The epigenome of hAdiPSCs facilitates their spontaneous and efficient 
differentiation into trophoblastic cells under specific three-dimensional 
cell culture parameters.
Methods: hAdiPSCs generated in our laboratory (Anchan et al 2011 Hum 
Mol Genet 20(5):962-74), were cultured to form embryoid bodies (EBs). 
These EBs were attached to a gelatin coated plastic plate in differentiation 
media for 2 weeks. Conditioned media collected daily from these cultures 
was assayed for the reproductive hormones estradiol (E2), progesterone 
(P4) and human chorionic gonadotropin (hCG) using enzyme-linked 
immunosorbent assays (ELISA). The cells were then processed for either 
immunocytochemistry (ICC) or transcriptional analysis by RT-PCR. 
Results from these iPSC studies were compared to term placental explants 
that were similarly processed.
Results: Placental cultures (controls) and hAdiPSC derived presumptive 
TCs showed comparable ICC of trophoblastic markers cytokeratin 7 and 
PLAC1. Similarly, transcriptosome studies of both groups using RT-PCR 
demonstrated expression of trophoblast and placental markers hCG, 
trophoblast transcription factor glial cell missing-1 (GCM1), Heart and 
neural crest-derived transcript-1 (HAND1) and placental transcription 
factor AP-2 β (tfap2β). Finally, endocrine assays from conditioned media 
from both groups demonstrated synthesis of E2, P4 and hCG.
Conclusion: These results suggest that human hAdiPSCs differentiated 
under these culture conditions spontaneously and efficiently generate 
trophoblastic like-cells.

T-258
Human Amniotic-Derived Stem Cell Transplantation in a Rat 
Varicocele Model. Ilaria Falanga†,1 Davide Perruzza†,1 Valentina 
Russo∗,1 Nicola Bernabò∗,1 Luca Valbonetti∗,1 Ivana Antonucci,2 
Liborio Stuppia,2 Ornella Parolini,3 Mauro Mattioli,1 Barbara Barboni∗.1 
1University of Teramo, Teramo, Italy; 2University G. D’ Annunzio of Chieti-
Pescara, Chieti, Italy; 3Catholic Univ. of the Sacred Heart, Roma, Italy.
Introduction: Varicocele is the most common causes of male infertility; 
it affects 15-20% of men, and the 20% of them are infertile. (Green KFet 
al, The J. of Urology. 1984). It results quite difficult to understand its 
impact on fertility since there is no strict relation with semen quality. 
New approaches such as cell-based therapies represent a future challenge, 
and this study was designed to reproduce a valuable model of varicocele 
in order to inspect the therapeutic potential of transplanted amniotic-
derived stem cells.
Methods: Sprague-Dawley rats underwent surgical induction of 
varicocele in left testis according to Turner (Turner TT, Hum Reprod 
Update. 2001). The model was valued by testing the correlation between 
spermatogenesis and male fertility outcome on CTR group (n=11) and 
VAR group (n=19). Then, the fertility impact of induced-varicocele was 
tested on further three groups: hAECs-treated (n=13); hAFMSCs-treated 
(n=15); sham (n=10), culture media in the left testis of varicocele-inducted 
rats. Testicular damage was explored using the Johnsen’ score and 
Computer Tomography analysis, while reproductive outcomes (number of 
pups after two mating) were compared using Kruskal-Wallis test followed 
by post hoc Dunn’s test.
Results: VAR group showed a drastic decrease in terms of pup’s number 
in comparison with CTR group (p<0.0001). The Johnsen score of VAR 
group of left testes showed a score ranging from 4 to 10 and they were 
not correlated to mean number of pups (R2= 0,465) according to human 
varicocele clinical profile. Interestingly, both hAECs and hAFMSCs-
treated groups displayed Johnsen score values ranging from 9 to 10. 
However, even if in both the treatments a higher number of pups was 
recorded, the hAECs resulted more efficacy in term of fertility recovery 
(p<0.0001).
Conclusion: The use of a validated rat varicocele model offered us the 
unique chance to test for the first time the therapeutic potential of the local 

injection of hAECs or hAFMSCs. The study of mechanisms involved in 
amniotic cells-based treatment may represent a future challenge to develop 
new therapeutic approaches for this unsolved pathology.

T-259
Area of Residence, Socioeconomic Status and the Risk of Adverse 
Maternal andBirth Outcomes in Adolescent Mothers in Alberta 
(Canada). Sana Amjad†, Alvaro Osornio-Vargas, Sujata Chandra, Don 
Voaklander, Maria B Ospina∗. University of Alberta, Edmonton, AB, 
Canada.
Introduction: Adolescent pregnancy is one of the leading cause of 
death for women aged 15-19 years worldwide. Evidence suggests social 
determinants of health such as low socioeconomic status (SES) and rural 
residence have a joint effect on pregnancy outcomes. However, few studies 
have explored the effect of these factors on the obstetric performance of 
adolescents.Using population-based data this study investigated the joint 
effect of maternal residence and SES on adolescent pregnancy outcomes.
Methods: The study population consisted of all pregnant women aged 
15-19 years who gave singleton live births in Alberta (2010-2015). We 
used the Alberta Perinatal Health Program, and the Pampalon Material 
Deprivation Index Dataset to obtain information on maternal residence, 
SES and obstetric and perinatal outcomes. Mothers were categorized into 
four groups based on their SES and residence status: rural/high SES; rural/
low SES; urban/high SES; and urban/low SES. Data was analyzed with 
descriptive statistics and logistic regression models using urban/high SES 
group as the reference category.
Results: We identified 9,606 births to adolescent mothers during the study 
period. Overall, 30% of the mothers were in the urban/high SES group; 
27% in the urban/low SES group; 7% in the rural/high SES group and 36% 
had rural residence and low SES. Rural/low SES mothers have increased 
odds of postpartum hemorrhage (Odds Ratio [OR]:1.57; 95% confidence 
interval [CI]: 1.41-1.74); operative vaginal delivery (OR: 1.37; 95% CI: 
1.18-1.60), cesarean section (OR:1.39; 95% CI: 1.19-1.62) and preterm 
birth (OR: 1.48; 95% CI:1.17-1.87).
Conclusion: Rural adolescent mothers with low SES are at the highest 
risk of adverse pregnancy outcomes. Social determinants of adolescent 
pregnancy outcomes need further exploration to highlight potential areas 
of intervention.

T-260
Current Folate Status in Chilean Women of Childbearing Age: 
Findings from the 2016-2017 National Health Survey. Dolores Busso, 
Guadalupe Echeverría, Fernanda Morales†, Marcelo Farías, Paula 
Margozzini. Pontificia Universidad Católica de Chile., Santiago, Chile.
Introduction: Mandatory folic acid (FA) fortification is an effective 
policy to ensure adequate preconceptional serum folate (SF) levels in 
women and to reduce the incidence of neural tube defects (NTD). In 
Chile, FA fortification of wheat flour started in 2000 and significantly 
reduced NTD prevalence. In 2010, 1:2 Chileans over 65 years old had 
supraphysiological SF levels. In 2012, FA fortification was reduced from 
2.2 to 1.8 mg FA/kg flour. Considering the epidemiological transition 
in Chile over the last decades and the adjustment of the FA fortification 
policy in 2012, this study was aimed at describing the current SF levels 
in women of reproductive age in our country.
Methods: 225 women (15-49 years) who participated in the Chilean 
National Health Survey (NHS) 2016-17 were included in this analysis. 
NHS 2016-17 used stratified multistage sampling. SF levels were 
determined by electrochemiluminescence immunoassay, and defined as 
deficient (≤4.4 ng/ml), normal (4.41 to 20 ng/ml) and supraphysiological 
[three subcategories: high (20.01 to 25.6 ng/ml), very high (25.61 to 29 
ng/ml) and highest (>29 ng/ml)]. Multiple logistic regression analyses 
were performed using SPSS software (version 17.0).
Results: The proportions of women in each decade of life were 
representative of the national proportions. More than 99% of the women 
came from urban areas, and near 91% had medium or high educational 
level. Only 32% of the women declared being current smokers, and 
88% declared they were sedentary. Almost 70% of subjects were either 
overweight or obese, reflecting the current nutritional status of the Chilean 
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population. The SF mean ± SE, median and range were 14.20 ± 0.39, 
13.52 and 2.10 - 32.22 ng/ml, respectively. Folate deficiency was present 
in 0.9% of the women studied, while 7% had supraphysiological levels 
of the vitamin (3.7% high, 1.6% very high and 1.7% highest levels). 
Multivariate analyses using linear regression did not show that age, 
educational level, marital status, parity, smoker/non-smoker or nutritional 
status had significant effects on FS levels.
Conclusion: Folate deficiency in women of reproductive age living in 
the Metropolitan Region is almost inexistent according to the NHS 2016-
17, showing that most Chilean women are protected from NTD due to 
folate deficiency. Supraphysiological SF levels were found in 7% of the 
studied population, lower than the 50% determined in elderly subjects 
in 2010. Specific policies to reduce the proportion of Chileans at high 
risk of SF deficiency or excess, in combination with surveillance of FA 
fortification in flour mills, may help to avoid potential unintended effects 
of FA fortification in this country. Funding: Chilean Ministry of Health 
and Pontificia Universidad Católica de Chile.

T-261
Associations between Serum Hormones and Birth Outcomes among 
Pregnant Women in Puerto Rico. Amber Cathey†,1 Deborah Watkins,1 
Zaira Rosario,2 Carmen M Vélez Vega,2 Akram Alshawabkeh,3 Jose 
Cordero,4 Bhramar Mukherjee,1 John Meeker∗.1 1University of Michigan, 
Ann Arbor, MI, United States; 2University of Puerto Rico, San Juan, PR, 
United States; 3Northeastern University, Boston, MA, United States; 
4University of Georgia, Athens, GA, United States.
Introduction: Preterm birth is the leading cause of infant mortality 
in the United States, where the preterm birth rate is higher than most 
other developed countries. Being born preterm increases one’s risk of 
morbidities including cerebral palsy, hearing loss, vision impairment, 
asthma, learning disabilities, and more. Regulation of hormones 
throughout gestation is critical to maintain a pregnancy to full term, 
and thus disruption of maternal hormonal homeostasis may contribute 
to preterm birth.
Methods: We utilized data form the PROTECT cohort, a longitudinal 
pregnancy cohort in Puerto Rico, to determine the associations between 
concentrations of 9 maternal serum hormones at two time points during 
pregnancy (median 18 and 26 weeks gestation), and birth outcomes. Serum 
hormones measured included corticotropin releasing hormone (CRH), 
estriol (E3), steroid hormone binding globulin (SHBG), progesterone, 
thyroid stimulating hormone (TSH), total triiodothyronine (T3), free and 
total thyroxine (fT4 and T4) and testosterone. Linear regression was used 
to determine associations between hormones and continuous measures 
of gestational age and birth weight z-score, while general linear models 
were used to look at binary outcomes of preterm birth (delivery before 37 
weeks), spontaneous preterm birth, pre-eclampsia, gestational diabetes, 
and small for gestational age.
Results: An inter-quartile range (IQR) increase in the ratio of progesterone 
to estriol at visit 3 was associated with a minor, yet statistically significant, 
decrease in gestational age (β: -0.074 wks, 95% CI: -0.144, -0.004). Visit 
1 IQR increases in TSH and total T3 were associated with 1.13 (95% 
CI: 1.03, 1.24) and 2.96 (95% CI: 1.07, 8.18) times higher odds of pre-
eclampsia. The same increase in total T3 at visit 3 was associated with 
3.83 (95% CI: 1.14, 12.9) times higher odds of pre-eclampsia, in addition 
to an IQR increase in the ratio of progesterone to estriol being associated 
with 1.30 (95% CI: 1.01, 1.68) times higher odds. At visit 1 only, an IQR 
increase in SHBG was associated with 68% lower odds (95% CI: 0.12, 
0.88) of gestational diabetes, while the ratio of progesterone to estriol was 
associated with 1.86 times higher (95% CI: 1.19, 2.90) odds of giving 
birth to a small for gestational age child. Finally, an IQR increase in estriol 
at visit 3 was associated with increased odds of gestational diabetes, but 
this effect estimate was unstable.
Conclusion: These results indicate that hormonal regulation may be 
important for determining birth outcomes, and that effects may not be 
consistent at different times during pregnancy.

T-262
Gestational Age at Delivery in Somalian Diaspora Compared with 
Other Ethnic Groups. Stephen A. Contag∗. University of Minnesota, 
Minneapolis, MN, United States.
Introduction: Previous work has demonstrated that Somalian women 
spontaneously deliver at a later gestational age than other ethnicities in the 
US population. Our objective is to demonstrate whether this is also true 
for a Somalian diaspora in Minnesota, what maternal and environmental 
factors may affect these differences, and whether this is different among 
Somali women born in the US. Our hypothesis is that the mean gestational 
age at spontaneous onset of labor (SOL) among Somali women born 
in the US is closer to the mean for the US population than for Somali 
women born in Somalia.
Methods: We obtained birth certificate data from the Minnesota 
Department of Health Statistics regarding birth outcomes from the years 
2011 to 2016. Women were identified by ethnicity and place of birth. 
Inclusion criteria were singleton healthy pregnancies, and SOL. Exclusion 
criteria were women who underwent induction of labor for PROM or any 
other medical indication, or elective cesarean delivery prior to SOL. We 
compared maternal descriptive data, number of births and birthweight 
by gestational age categories, using chi-square and ANOVA. Logistic 
regression was used to calculate univariate and multivariate odds ratios for 
risk of delivery by gestational age categories comparing Somali to other 
women. Birth rates were calculated by ethnic group and week of gestation.
Results: Although there are differences in gestational age at delivery 
(P-value<0.05) and birthweight (P-value<0.05) over time for the entire 
cohort, multivariate analysis shows that race (P-value <0.01) and maternal 
BMI (P-value<0.05) and not time are responsible for these differences. 
African American women delivered on average earlier with higher 
rate of preterm births. Somali women delivered later on average with 
a lower OR for preterm birth (0.4 to 0.7) and higher OR for post term 
birth (5-18) compared with African and African American women. Mean 
GA at delivery was 39.5 (1.9) weeks for Somali women compared with 
Caucasian (38.9 (1.7)) and African American women (38.5 (2.2)). Figure 
shows birthweight by week of gestation for all ethnicities evaluated as 
well as for Somali women born in Somali or in the US.
Conclusion: The differences observed in gestational age at delivery and 
frequency of preterm births vary by ethnicity and maternal BMI. The 
gestational age at delivery in a Somali population did not change between 
the two generations analyzed suggesting that either more time is required 
to observe any shift or that acculturation does not impact gestational age 
as much as genetic factors.
*Figure(s) will be available online.

T-263
Association of Blood Cadmium and Lead Levels with Reproductive 
Lifespan Among Postmenopausal Women: NHANES 2005-
2014. Roberto Gonzalez-Martin†,1 Maria Tellez-Plaza,2 Francisco 
Dominguez∗.1,2 1Fundación Instituto Valenciano de Infertilidad (FIVI), 
Valencia, Spain; 2INCLIVA Biomedical Research Institute, Valencia, 
Spain.
Introduction: Exposure to certain heavy metals, called metalloestrogens, 
can interfere with endocrine function. Thus, heavily hormonally-regulated 
processes such as menarche and menopause are particularly susceptible to 
effects from long-term exposure to these agents. We aimed to identify the 
relationship between circulating heavy metals (cadmium and lead) and the 
age of menarche and menopause as well as women’s reproductive lifespan.
Methods: We used data from the National Health and Nutrition 
Examination Survey (NHANES), 2005-2014 to select a population of 
post-menopausal women without ovarectomy or hysterectomy before 
menopause onset and with data available for all our outcomes of interest 
(n = 2681). We assessed cadmium and lead concentrations in whole blood 
along with self-reported age of menarche and menopause. Reproductive 
lifespan was defined as the time between menarche and menopause. We 
first defined the baseline characteristics of participants by categories of age 
of menarche (premature [<10 years], normal [10-14 years], and delayed 
[>14 years]) and age of menopause (premature [<48 years], normal [48-
54 years], and delayed [>54 years]) or by cadmium and lead tertiles. We 



Thursday Posters
 
Scientific	Abstracts	 Reproductive	Sciences	Vol.	26,	Supplement	1,	March		2019	 207A

then used logistic regression to estimate 95% confidence intervals (CIs), 
comparing the 4 highest quintiles of blood cadmium and lead with the 
lowest quintile and adjusting by 3 models of potential confounders (model 
1: sociodemographic factors; model 2: model 1 and toxic habits [smoke 
and alcohol consumption]; model 3: model 2 and the other heavy metal 
blood level).
Results: The relative risk after multivariable adjustment (95% CIs lowest 
vs highest quintile) for reproductive life were 1.40 (95% CI: 0.24, 2.55) for 
blood cadmium and 0.54 (-0.29, 1.38) for blood lead. Age at menopause 
exhibited the same trend for blood cadmium 1.42 (0.30, 2.54) and lead 
0.41 (-0.41, 1.22). No association was found between cadmium/lead blood 
levels and age of menarche of the postmenopausal participants.
Conclusion: Delayed age of menopause was associated with higher blood 
levels of metalloestrogens (cadmium and lead). These results must be 
interpreted with caution, given the potential for unmeasured confounders 
such as bone metabolism and parity status.Funded by a grant from the IVI 
Foundation and Miguel Servet Contract (CP013/0450)

T-264
Social Media & Patient Experience: Patient Perspectives on @
Physicianfluencers.
Anisa Hussain†,1 Jacqueline Sehring†,1 Elisabeth Rosen†,1 Jody 
Esguerra†,1 Ruchi Amin†,2 Karine Matevossian†,3 Roohi Jeelani∗,1 
Angeline Beltsos∗.1 1Vios Fertility Institute, Chicago, IL, United States; 
2Wayne State University School of Medicine, Detroit, MI, United 
States; 3Advocate Lutheran General Hospital, Park Ridge, IL, United 
States.
Introduction: Over the last decade, social media has grown from 
keeping in touch with family and friends to a platform for gaining and 
sharing knowledge with others. Any and everything has been made more 
accessible through the touch of a screen; from learning how to make 
your favorite pasta to knowing what’s trendy through lifestyle blogs. 
However, the world of social media influence is not limited to beauty, 
fashion, and lifestyle; over the past few years, social media and medicine 
have collided to potentially change the face of patient-centered care. 
Physician-influencers, physicianfluencers, post tips, tricks, and advice on 
social media accounts dedicated to doctoring hoping to the improve patient 
experience and health outcomes. Thus, we sought to understand the extent 
to which patients look to their physicians on social media, what they seek 
when they do so, and if patients following their physicianfluencers report 
improvements in clinical outcomes.
Methods: An anonymous survey was created and shared with patients 
over social media. The survey explored the role of social media in a 
patient’s search for medical knowledge and the motivations behind patients 
following their physicians on social media. Responses were scaled from 
1 ( “strongly disagree”) to 10 (“strongly agree”). The survey responses 
were analyzed in terms of average response and response frequency.
Results: 219 patients participated, 69.6% of whom were aged 26-45 
years. 74% of respondents reported that they were likely to follow their 
physicians on social media. 57% of respondents expressed the desire 
to see a side to their physician beyond medicine, while 64% reported 
looking to their physicians on social media for medical advice. 67% of 
the survey respondents felt comfortable seeking out support groups over 
social media. 39% of the respondents follow their physician on social 
media and achieved their desired clinical outcome, while 43% responded 
that following their physician’s social media account has provided key 
resources for direct health benefits.
Conclusion: The rise of social media has expanded interaction between 
patients and physicians to outside of the office. Majority of patients are 
likely to follow their physicians on other avenues such as social media 
in hopes of engaging more, getting more emotional support and gaining 
medical knowledge, in addition to seeing their physician beyond just the 
scope of medicine. Understanding the role of social media in patient care 
is crucial in optimizing individualized, patient-centered care and clinical 
outcomes. Future studies investigating patients in different specialties 
may be valuable in further examining the role of social media in clinical 
outcome.

T-265
Disparities in Obstetric Morbidity by Maternal Level of Education. 
Adina Kern-Goldberger†, Nigel Madden†, Caitlin Baptiste†, Alexander 
Friedman, Cynthia Gyamfi-Bannerman∗. Columbia University Irving 
Medical Center, New York, NY, United States.
Introduction: Maternal race and socioeconomic status have been 
identified as significant predictors of obstetric morbidity and mortality in 
the US. A better understanding of the role that maternal education status 
plays in these sociodemographic disparities could enable and target better 
interventions to improve obstetric outcomes. This study aims to assess the 
impact of level of education on cesarean-specific morbidity.
Methods: We conducted a retrospective nested cohort study from a 
multicenter observational cohort of women undergoing cesarean delivery. 
Nulliparous women with live, non-anomalous singleton gestations who 
underwent primary low transverse cesarean section and had education 
status recorded were included. Education level was categorized as 
none, elementary, high school, some college, and college degree. The 
primary outcome was a composite of maternal cesarean complications 
including hysterectomy, uterine atony, blood transfusion, surgical injury, 
arterial ligation, infection, wound complication, and ileus. A composite 
of neonatal morbidity was evaluated as a secondary outcome. We then 
created a multivariable logistic regression model adjusting for selected 
demographic and obstetric variables that may influence the likelihood of 
the primary outcome.
Results: 8,104 women in the parent trial met inclusion criteria with a 
20.3% incidence of the primary outcome (1645 women). After adjusting 
for potential confounding variables including race and medical co-
morbidities, the incidence of maternal morbidity was found to be 
significantly higher for women with only elementary (OR 1.34, 95% CI 
1.01 - 1.78) and high school (OR 1.24, 95% CI 1.03 - 1.48) education, 
compared to women with a college degree (Table 1). There was also 
significantly higher neonatal morbidity among women with high school 
(OR 1.39, 95% CI 1.20 - 1.62) and some college (OR 1.23, 95% CI 1.04 
- 1.46) education, compared to women with a college degree.
Conclusion: In this cohort, the odds of cesarean-related maternal and 
neonatal morbidity were significantly higher for women with only high 
school education compared to women who had completed a 4-year college 
degree, and this cannot be attributed to baseline differences in patient 
characteristics. These findings suggest that efforts to alleviate adverse 
outcomes in obstetrics should target patient counseling and health literacy 
as differences in educational background appear to contribute markedly 
to disparities in maternal and neonatal morbidity.
*Figure(s) will be available online.

T-266
Medical Health-Care from Womb: Before Birth Detection of Autism, 
It is Possible, or Not? Yoshitaka Kimura∗. Tohoku University, Sendai, 
Japan.
Introduction: From the several studies, children with congenital heart 
disease (CHD) were more likely to have had a diagnosis of autism 
spectrum disorders (ASD) than those without CHD. On the other hand, in 
ASD children, the abnormal-arousal of autonomic nerves activities during 
tasks is reported. From when does it start those abnormal responses of 
autonomic nerves activities? In this feasibility study, we investigated the 
CHD foetal autonomic nerves activities by measuring foetal heart rate 
precise variability from foetal electrocardiograph.
Methods: Determine the feasibility, the foetal electrocardiograms (fECG) 
of 6 foetuses with CHD and 57 normal foetuses were measured during 
at least 10 minutes in a typical outpatient setting. We enrolled 63 women 
who presented to an outpatient of our hospital. The fetuses of 6 patients 
were diagnosed CHD, and others were normal. After informed consents, 
electrodes were placed on the maternal abdomen and fECG signals were 
obtained during at least 10 minutes. Fetal heart rates were calculated 
precisely from RR intervals. Power spectral density was calculated and 
compared between two groups.
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Results: Interpretable signals were obtained from all subjects. The range 
of estimated gestational age was from 20 to 41 weeks. High frequency 
area (HF) was increased in CHD group and Low frequency area (LF) 
was tended to decrease.
Conclusion: In this pilot study, the valance indexes of foetal autonomic 
nerves activities were different. We can speculate that the abnormality 
of heart rate regulation in ASD with CHD starts from in womb and non-
invasive maternal abdominal foetal electrocardiography is a powerful 
tool to evaluate foetal heart rhythm.

T-267
Interventions to Reduce Cesarean Delivery Rate in a Tertiary Hospital 
in China. Xiaoyan Sha,1 Huiping Hu,1 Jinying Yang,1 Dajun Fang,1 
Weidong Li,1 Huizhu Zhang,1 Dean V Coonrod,2 Huishu Liu.1 1Guangzhou 
Women & Children Medical Center, Guangzhou, China; 2Maricopa 
Integrated Health System / District Medical Group and University of 
Arizona College of Medicine-Phoenix, Arizona, AZ, United States.
Introduction: High cesarean delivery rate has been a global public 
health concern, including in China. Many approaches have been tried 
to decrease the cesarean delivery rate. This study assesses the effect of 
medical interventions and societal changes on cesarean delivery rates in 
a Chinese tertiary hospital.
Methods: A retrospective study including all deliveries ≥34 weeks 
gestation between January 1, 2008 and December 31, 2016 from 
Guangzhou Women and Children’s Medical Center was divided into 
5 stages: (1) no interventions; (2) patient-controlled epidural analgesia 
(PCEA); (3) episiotomy restriction; (4) new labor management; (5) 
universal two-child policy. An interrupted time series design was used 
to measure the effect of interventions on overall cesarean rate, primary 
cesarean rate, maternal and neonatal outcomes.
Results: There were 126,609 deliveries including 49,092 cesarean 
deliveries and 77,517 vaginal deliveries in this period. Overall cesarean 
delivery rate declined after implementing PCEA, episiotomy restriction 
and universal two-child policy. Primary cesarean rate decreased after 
implementing PCEA and episiotomy restriction. Cesarean rate with 
previous cesarean dramatically increased, and maternal request cesarean 
rate decreased gradually. Low Apgar rate (score ≤ 7 at 5 minutes) increased 
after episiotomy restriction and maternal postpartum hemorrhage rate 
increased after new labor management.
Conclusion: Patient-controlled epidural analgesia , episiotomy restriction 
and the universal two-child policy showed the most significant effects to 
reducing the cesarean rate.
*Figure(s) will be available online.

T-268
Caesarean Section Delivery and Childhood Obesity: Evidence 
from Growing Up in New Zealand. Gwinyai Masukume†,1 Fergus P 
McCarthy∗,1,2 Philip N Baker∗,3 Louise C Kenny∗,4 Susan MB Morton∗,5 
Ali S Khashan∗.1,6 1The Irish Centre for Fetal and Neonatal Translational 
Research (INFANT), Cork, Ireland; 2King’s College London, Faculty 
of Health and Life Sciences, School of Life Course Sciences, United 
Kingdom; 3College of Life Sciences, University of Leicester, Leicester, 
United Kingdom; 4Faculty of Health and Life Sciences, University 
of Liverpool, Liverpool, United Kingdom; 5University of Auckland, 
Auckland, New Zealand; 6University College Cork, Cork, Ireland.
Introduction: Infants born by Caesarean section (CS) largely circumvent, 
during birth, their mother’s vaginal and faecal microflora and have 
been hypothesised to acquire an atypical intestinal microbiome which 
predisposes them to becoming obese. We investigated the association 
between CS delivery, particularly elective/planned, and childhood obesity 
using the Growing-Up-in-New-Zealand prospective longitudinal cohort 
study.
Methods: 6599 infants were enrolled. Exposure was categorised into 
spontaneous vaginal delivery (VD) [reference], assisted VD, planned CS 
and emergency CS. The main outcome was obesity defined according to 
the International Obesity Taskforce criteria and body mass index (BMI). 

Multinomial logistic regression and mixed-effects linear regression models 
were fitted with associations adjusted for potential confounders described 
using risk estimates along with their 95% confidence intervals (CIs).
Results: At age two years there was a significant association between 
planned CS (aRRR=1.59; [95% CI 1.09-2.33]) and obesity but not 
for emergency CS (aRRR=1.27; [95% CI 0.89-1.82]). Those born by 
planned CS had a higher mean BMI (adjusted mean difference=0.16; 
[95% CI 0.00-0.31], p = 0.046). No associations were observed at age 
four-and-half-years.
Conclusion: Planned CS was an independent predictor of obesity in early 
childhood. This suggests that differential exposure to vaginal microflora by 
mode of birth influences growth, at least in the short term. This observed 
association occurred during a critical phase of human development, 
the first two years of life, and might consequently result in long term 
detrimental cardiometabolic changes.

T-269
The Impact of Mode of Delivery on the Risk of Asthma in the 
Offspring. Fergus P McCarthy,1 Eve Quinn,1 Ali S Khashan∗.1,2 1The Irish 
Centre for Fetal and Neonatal Translational Research, Cork, Ireland; 
2University College Cork, Cork, Ireland.
Introduction: Young children’s susceptibility to development of allergic 
disease is at least in part determined by the composition of their intestinal 
flora. It has been suggested that certain beneficial intestinal micro-
organisms may originate as maternal vaginal flora. Hence, transfer to 
the baby is more likely in a vaginal delivery than in a Caesarean Section 
delivery. This project aimed to determine whether children delivered via 
Caesarean section have a greater risk than those delivered vaginally of 
developing asthma in childhood.
Methods: Data was garnered from the UK Millennium Cohort Study, a 
study following a sample of 18,818 children drawn from all live births in 
the UK over 12 months from 1st September 2000 in England and Wales 
and 1st December 2000 in Scotland and Northern Ireland. The sample was 
selected using cluster sampling. Only singletons from whom asthma status 
information had been gathered in the fourth sweep of the study (carried 
out at age seven) were included in analysis. Mode of delivery, divided 
into spontaneous vaginal, instrumental vaginal, elective Caesarean, and 
emergency Caesarean was the primary exposure analysed. Additional 
variables also included in analysis were maternal age, maternal BMI, 
medical problems in pregnancy, labour induction, gestation at delivery, 
birth weight, sex, breastfeeding, child smoke exposure, parental diagnosis 
with atopic disease, ethnic group and OECD poverty status, The outcome 
variable was whether or not the child ever had asthma in the first seven 
years of their life.
Results: Statistical analysis showed only a statistically significant 
relationship between emergency Caesarean section delivery and asthma 
diagnosis by age seven. Using spontaneous vaginal delivery as the baseline 
variable, the odds ratio for asthma development was calculated as 1.007 
(95% C.I. 0.858-1.181) for children born by instrumental vaginal delivery, 
1.068 (95% C.I. 0.910-1.254) for children born by elective Caesarean, and 
1.160 (95% C.I. 1.009-1.334) for children born by emergency Caesarean. 
However, this significance was eliminated when other variables were 
accounted for in analysis. When adjusted for the other aforementioned 
variables, odds ratio for assisted vaginal delivery was calculated as 1.056 
(95% C.I. 0.896-1.245), for elective Caesarean as 1.130 (95% C.I. 0.955-
1.337), and for emergency Caesarean as 1.135 (95% C.I. 0.977-1.319).
Conclusion: Children delivered by emergency Caesarean section may be 
more likely to develop asthma than children born by spontaneous vaginal 
delivery. However, when potentially confounding variables are taken into 
account, this increased risk becomes statistically insignificant, leading 
to the supposition that asthma diagnosis and the need for emergency 
Caesarean section may both have a common predicting factor, but are 
unlikely to be directly related.
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T-270
Barriers for Preeclampsia Diagnosis and Treatment in Low-Resource 
Settings: An Example from Bolivia. Lilian Toledo-Jaldin,1 Sheana Bull,2 
Stephen Contag,3 Carlos Escudero,4 Patricio Gutierrez,5 Alexandra Heath,6 
James M Roberts,7 Jean Scandlyn,8 Colleen G. Julian,2 Lorna G. Moore∗.2 
1Hospital Materno Intantil, La Paz, Bolivia, Plurinational State of; 
2University of Colorado Denver, Aurora, CO, United States; 3University 
of Minnesota, Minneapolis, MN, United States; 4Universidad del Bio-Bio, 
Chillán,, Chile; 5Caja Nacional de Salud, La Paz, Bolivia, Plurinational 
State of; 6Kardiozentrum, La Paz, Bolivia, Plurinational State of; 7Magee-
Womens Research Institute, Pittsburgh, PA, United States; 8University of 
Colorado Denver, Denver, CO, United States.
Introduction: Maternal mortality in Bolivia is twice the South American 
average, currently 200 deaths per 100,000 live births, and infant mortality 
35.3 deaths per 1000 live births. Two-thirds of Bolivia’s population 
resides at high altitudes (above 2500 m, 8000 ft) where the incidence of 
preeclampsia is increased. Progress toward reducing maternal mortality in 
Bolivia and other low-resource settings has been disappointingly slow due, 
in part, to continuing high mortality from preeclampsia and/or associated 
postpartum hemorrhage.
Methods: Nine foreign and 22 Bolivian scientists, clinicians or health 
care leaders participated in a 2.5 day workshop in May 2018 in La Paz, 
BO entitled “Advances for Improving the Diagnosis, Treatments and 
Outcomes of Preeclampsia for Both Mother and Child” to focus on the 
causes of preeclampsia, local barriers for diagnosis and treatment, and 
possible solutions for overcoming such challenges.
Results: The diagnosis and treatment of preeclampsia in Bolivia is 
compromised by the late onset of prenatal care, cultural preference for 
home birth, limited diagnostic testing in primary care clinics, and poor 
coordination of care among health care facilities. Marked improvement 
could come from the use of low cost technologies developed for low 
resource settings to standardize the assessment of blood pressure and 
proteinuria in primary care clinics. This would be aided by coupling cell 
phones and other mobile devices in widespread use with new applications 
for sharing test results and coordinating care among health-care facilities. 
Strategies for standardized training programs across all levels of care, and 
for enhancing local research capacity and engagement were also identified.
Conclusion: New technologies for improving the diagnosis and treatment 
of preeclampsia, broad-ranging training programs for women and health-
care providers, and coordination of diagnostic criteria and treatment with 
health-care leadership can offer opportunities for improving maternal 
and offspring health as well as our understanding of this still enigmatic 
disorder. Support NIH TW010797.

T-271
Gestational Age at Delivery of Twins and the Risk of Perinatal Death: 
A Population Cohort Study. Sarah R Murray†,1 MacKay F Daniel∗,2 
Sarah J Stock∗,1 Jill P Pell∗,2 Jane E Norman∗.1 1Queen’s Medical 
Research Institute, University of Edinburgh, Edinburgh, United Kingdom; 
2University of Glasgow, Glasgow, United Kingdom.
Introduction: Twin pregnancy is associated with a threefold increase 
in perinatal mortality compared to singleton pregnancies. We aim to 
determine the week of gestation associated with the lowest risk of 
perinatal death in twins to inform clinicians regarding the optimum 
timing of delivery.
Methods: We performed a population based cohort study with twin 
pregnancies delivered at 34 weeks’ gestation or greater from 1980-
2015 in Scotland using routinely collected maternity data. The primary 
outcome was perinatal mortality. We used generalised estimating 
equation modelling to determine the association between week of birth 
and perinatal death.We repeated the analysis with sex-discordant twins 
to represent dichorionic twins. The study was approved by the NHS 
Scotland Privacy Panel.
Results: Results showed that in the cohort of 43 133 twins, infants born 
at 34 weeks had an increased odds of perinatal death compared to ongoing 
pregnancies (adjusted odds ratio [OR], 3.63, 95% CI 2.02 - 3.43) as did 
delivery at 35 and 36 weeks (adjusted OR 2.16, 95% CI 1.66-2.82 and 
adjusted OR 1.97, 95% CI 1.51- 2.58 respectively). Delivery from 38 

weeks was associated with a trend towards a reduction in perinatal death 
compared to ongoing pregnancies but this was not significant (adj OR 
0.96, 95% CI 0.64-1.56). In sex-discordant twins, delivery at 37-38 weeks 
was associated with a reduction in perinatal death compared to ongoing 
pregnancies (OR 0.48, 95% CI .29-0.80).
Conclusion: Our data shows that gestation at delivery has a strong 
relationship with perinatal death with the highest risk of death in 
twin deliveries before 37 weeks gestation compared to ongoing twin 
pregnancies. After 37 weeks there is no evidence of a benefit of delivery in 
terms of perinatal death compared to ongoing pregnancies. In dichorionic 
twins delivery by 39 weeks appears to result in a reduction in death 
compared to ongoing pregnancies. To our knowledge this is the largest 
UK cohort study of twins and this information should be used when 
counselling women regarding timing of delivery of twin pregnancies.
*Figure(s) will be available online.

Perinatal mortality at each week of gestation compared to ongoing pregnancies

Week of 
gestation

Ongoing 
pregnancies, 
n perinatal 
death/n total 
in group 
(%)

Delivered, 
n perinatal 
death/n 
total in 
group (%)

Crude OR P value Adjusted OR P 
value

34 387/39359 
(0.98)

85/3774 
(2.25)

2.32 
(1.80-
3.00)

<0.001 3.63 
(2.02–3.43) <0.001

35 302/34228 
(0.88)

85/5131 
(1.66)

1.89 
(1.45–
2.44)

<0.001 2.16 (1.66-
2.82) <0.001

36 199/26172 
(0.76)

103/8056 
(1.28)

1.69 
(1.31-
2.18)

<0.001 1.97 (1.52-
2.58) <0.001

37 122/15247 
(0.80)

77/10925 
(0.70)

0.88 
(0.65-
1.18)

0.397 1.03 (0.75-
1.42) 0.847

38 49/5115 
(0.96)

73/10132 
(0.72)

0.75 
(0.52-
1.09)

0.129 0.96 (0.64-
1.56) 0.864

T-272
Effects on IVF of Short-Term Exposure to Particulate Air Pollution. 
Luca Pagliardini,1 Simona Iodice,2 Elisa Giacomini,1 Laura Cantone,2 
Enrico Papaleo,1 Paola Viganò,1 Valentina Bollati.3,2 1IRCCS San Raffaele 
Scientific Institute, Milan, Italy; 2Università degli Studi di Milano, Milan, 
Italy; 3Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, 
Milan, Italy.
Introduction: Air pollution has been associated with an increased risk for 
developing of many pathological conditions. Recent studies have shown 
that air pollution is also associated with reduced fertility in the general 
population, although the biological processes involved were not clearly 
identified. Only few studies investigated the impact of air pollution on 
in-vitro fertilization (IVF), finding that particulate matter (PM) and others 
pollutants were associated with reduced ovarian response, embryo quality 
and pregnancy rate. The current study was designed to assess the potential 
effects of short-term exposure to particulate air pollution (PM10) during 
controlled ovarian hyperstimulation in IVF cycles.
Methods: We analyzed 3121 IVF cycles in 2122 women. Data were 
obtained at a single IVF clinic in Milan (Italy) from January 2014 to 
September 2017 and PM10 levels at the patient’s home locations were used 
in the analysis. Exposure to PM10 levels was assessed for 14 days prior to 
the pick-up procedure and associated with the number of retrieved oocytes, 
rates of mature oocytes, fertilization rate and cumulative pregnancy rate. 
All the estimations were adjusted for age, BMI, Anti-Müllerian hormone 
levels, progesterone levels, diagnosis of infertility and day of the week.
Results: High PM10 levels were negatively associated with the number 
of retrieved oocytes in days 14-13 prior to pick-up (major effect for day 
-14, equal to a decrease of 0.09 oocytes for each increase of 10 µg/m3 in 
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PM10 concentration, p=0.019). Also the rate of mature oocytes appeared 
to be susceptible to high levels of PM10, with a significant effect in days 
10-4 prior to pick-up (major effect for day -7, equal to -1.06 percentage 
point for each increase of 10 µg/m3 in PM10 concentration, p<0.001). 
On the contrary, fertilization rate appeared to be positively associated 
with high PM10 exposure in days 6-2 prior to pick-up (major effect for 
day -3, equal to 0.6 percentage point for each increase of 10 µg/m3 in 
PM10 concentration, p=0.008). Finally, the mean PM10 concentration 
for the 14 days interval resulted positively associated with cumulative 
clinical pregnancy rate (OR 1.06, 95%CI 1.01-1.12, p=0.03), but not with 
cumulative ongoing pregnancy rate.
Conclusion: According to the results of this study, a short-term exposure 
to PM10 can have different effects on IVF outcomes depending on different 
days of exposure. The reported time intervals in which PM10 concentration 
can modulate different IVF outcomes can be useful clues to understand 
the underlying biological mechanisms.

F-001
Predicting Preterm Birth: A Potential Biomarker Panel. Elizabeth C 
Considine. University College Cork, Cork, Ireland.
Introduction: The aim of this preliminary study was to investigate the 
potential of maternal serum to provide metabolomic biomarker candidates 
for the prediction of Spontaneous Preterm Birth (SPTB) in asymptomatic 
pregnant women at 15 and/or 20 weeks gestation.
Methods: Metabolomics LC-MS datasets from serum samples at 15 and 
20 weeks gestation from a cohort of approximately 50 cases (GA less 
than37 weeks) and 55 controls (GA great than 41weeks) were analysed 
for candidate biomarkers predictive of SPTB. We used an uncommon 
imputation method to approximate homogeneity in our groups and then 
proceeded with PLSDA + VIP to rank the most discriminating features. 
We also ranked features univariately by Fold Change (FC).
Results: From the 20 weeks gestation age dataset we produce a list of 
candidate biomarkers from our multivariate analysis and a list from 
univariate analysis that have high concordance with each other (85%). 
Most of the concordant features have supporting evidence in the literature 
of their involvement in either SPTB, preterm labour or normal term 
parturition. These were tested for their ability to predict preterm birth 
using Panelomix software. A panel of 6 candidate markers was identified 
that could predict SPTB with a sensitivity of 71.4 % (95% CI 57.1-83.7) 
and a specificity of 85.5% (95% CI 76.4-94.5) and a p-value of 0.01405 
upon 10-fold cross validation.
Conclusion: In this study we attempted to mitigate the extreme 
heterogeneity in our disease group and succeeded in extracting a group 
of plausible clinical biomarker candidates that have good supporting 
evidence in the literature and perform well according to biomarker panel 
assessment with Panelomix. We conclude that strategic data analysis that 
respects the limitations of the dataset at hand (heterogeneity and small 
size in this situation), reveals that maternal serum holds the potential 
for clinically actionable screening biomarkers for early prediction of 
SPTB. The features that we find are biologically plausible and potentially 
clinically actionable. Our biomarker panel is compiled of hormone and 
signaling molecules which are found in low abundance in serum but hold 
potential as powerful diagnostic biomarkers

F-002
FKBP5 Gene Depletion Prevents Glucocorticoid- or Maternal 
Restrained Stress-Induced Fetal Growth Restriction (FGR) in Mice. 
Ozlem Guzeloglu-Kayisli, Asli Ozmen, Nihan Semerci, Kellie Larsen, 
Xiaofang Guo, Rachel Llewellyn, Joseph Huang, Frederick Schatz, Umit 
A Kayisli∗, Charles J Lockwood∗. University of South Florida, Tampa, 
FL, United States.
Introduction: FKBP51, a glucocorticoid/progesterone-induced 
immunophilin co-chaperone, inhibits glucocorticoid receptor or 
progesterone receptor-mediated transcription. Specific FKBP5 
polymorphisms increase FKBP51 levels and are linked to mood 
disorders. Maternal stress, anxiety and depression induce FGR by unclear 

mechanism(s). We hypothesize that maternal stress causes FGR by an 
FKBP5-dependent mechanism and that FKBP5 gene knock-out prevents 
maternal stress-induced FGR.
Methods: Timed pregnant FKBP5 wild-type (WT) or knockout (KO) mice 
were randomly grouped as placebo (Control; n=11) or restrained stress 
administration (ST; 1h x3/day, n=11) or subcutaneous dexamethasone 
(DEX; 200µg/kg, n=6) or corticosterone (CORT; 10 mg/kg, n=6) 
injections from embryonic days (E) 8 to E18. Birth timing was recorded at 
4h intervals on E18, pup numbers and weights were recorded at delivery. 
Placentas (n=4) were collected on E17 and E18 for histologic and whole 
genome RNA-Seq analyses.
Results: Birth weights were similar in WT and KO control mice. Maternal 
stress reduced birth weight by 22% in WT-ST vs. WT-Control (Mean 
±SEM; 1.09 ±0.01 vs. 1.40 ±0.01; p<0.001) and only by 6.3% in KO-
ST vs. KO-Control (1.35 ±0.01 vs. 1.44 ±0.02), indicating protection 
by FKBP51 depletion. Similarly, maternal DEX or CORT injections in 
WT mice reduced birth weight by 21% or 11%, respectively (p<0.001), 
but in FKBP5 KO mice only by 5.8% (p<0.001) and 2.2% (p=0.15), 
respectively. Birth weights were also significantly higher in KO-ST vs. 
WT-ST (p=0.001) or KO-DEX vs. WT-DEX (p=0.001) or KO-CORT 
vs. WT-CORT (p=0.008). Histologic and morphometric evaluation of 
placentas revealed no significant change among the groups. However, 
whole genome RNA-Seq analysis identified maternal stress-induced 
13 unique differentially (2 up- and 11 down-) regulated genes in WT 
(p<0.01), but not in FKBP5 KO placentas on both E17 and E18. These 
genes function in lipid peroxidation, Ca+2 and Na+/K+ transport and 
glucose metabolism.
Conclusion: Prevention of maternal restrained stress- or glucocorticoid 
injection-induced FGR in FKBP5 KO mice identifies FKBP5 as a main 
contributor to FGR development by disrupting GR activity. These results 
support the therapeutic use of FKBP51 inhibitors in preventing FGR. 
Supported by the MOD Prematurity Ohio Collaborative grant.

F-003
Effect of 2-Arachidonoylglycerol on the Production of Prostaglandin 
E2 by Human Amnion Explants. Hassendrini N Peiris†,1 Kanchan 
Vaswani,1 Fatema B Almughlliq†,2 Yong Q Koh†,2 Renuka Sekar,3,2 
Akwasi A Amoako,3,2 Sailesh Kumar,4,5,2 Murray D Mitchell∗.1 
1Queensland University of Technology, Brisbane, Australia; 2University of 
Queensland, Brisbane, Australia; 3Royal Brisbane & Women’s Hospital, 
Brisbane, Australia; 4Mater Research Institute, Brisbane, Australia; 
5Mater Health Services, Brisbane, Australia.
Introduction: An increase in intrauterine prostaglandin production 
is critical for the onset and progression of labour in women and 
indeed all mammalian species studied. Endocannabinoids such as 
2-arachidonoylglycerol (2-AG) can act as substrates for enzymes of the 
prostaglandin biosynthetic pathways. Endocannabinoid products have 
differing and less potent actions than prostaglandins. Mass spectrometry 
enables the accurate evaluation of the relative production rates of 
multiple eicosanoids in a single sample. Aim: To identify products of 
endocannabinoid and eicosanoid biosynthetic pathways produced by 
amnion upon exposure to inflammatory stimuli (lipopolysaccharide; LPS) 
with and without the addition of substrate (2-AG.)
Methods: Human amnion explants from term placentae (delivery by 
elective caesarean section due to cephalopelvic disproportion) were 
treated with LPS (5µg/mL), 2-AG (10µM) or a combination of LPS 
and 2-AG. The production of prostaglandin E2 (PGE2) was evaluated 
by LC-MS/MS. Standards and samples were subjected to an extraction 
in methanol/formic acid. Extraction solution was prepared containing 
internal standards (PGE2-d4, PGE2-EA-d4 250fmol each). Standards and 
samples were measured by LC-MS/MS.
Results: Amnion explants produced significantly more PGE2 when 
treated with an inflammatory agent LPS or substrate alone 2-AG (p<0.05). 
The combined treatment of LPS and 2-AG substrate significantly 
further increased the production of PGE2 (p<0.0005) compared to the 
inflammatory agent or substrate alone compared to control. This is 
counterintuitive since it would be assumed that there would be a drive to 
PGE2 glyceryl ester rather than PGE2.
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Conclusion: We provide evidence that there is unusual regulation of 
prostaglandin biosynthesis in human amnion in response to inflammatory 
stimuli (LPS) and substrate (2-AG). 2-AG seems to be providing 
arachidonate as a substrate for prostaglandin production. Separation of 
these products by mass spectrometry might reduce the variability in results 
previously identified by immunoassay. Potentially the further development 
of this method may be of use in the diagnosis of imminent labour.

F-004
Mid-Trimester Amniotic Fluid Contains a Metabolomic Signature 
Predictive of Later Spontaneous Preterm Birth. Maxim D. Seferovic†,1 
James Cox,2 Bradley Naylor,2 Derrick Chu,1 Ryan Pace,1 Diana Racusin,3 
Alex Vidaeff,1 Kjersti Aagaard∗.1 1Baylor College of Medicine, Houston, 
TX, United States; 2University of Utah, Salt Lake City, UT, United States; 
3University of Texas, Houston, TX, United States.
Introduction: Metabolomics provides an unbiased survey of disease 
associated spectral signatures. Previous studies for the prediction of 
preterm birth have been fraught with technical and attribution challenges, 
and have not shown reproducible results. We reasoned that alternately 
measuring the placental and fetal metabolome signatures, as detected in 
amniotic fluid samples, may overcome these challenges. Such an approach, 
necessitates a large, prospective cohort collected in the mid-trimester 
agnostic to future preterm birth (PTB). In this study we leveraged a 
heretofore unparalleled sample set of 731 subjects 15-22 week amniotic 
fluid samples, and subject them to unbiased full spectral metabolomics 
with naive interrogations for a robust spectral profile predictive of 
subsequent spontaneous (but not indicated) PTB.
Methods: A total of 731 subjects underwent genetic amniocentesis at 
15-23 weeks gestational age for other clinical indications. In a “dilute 
and shoot” approach, samples were resuspended in 70:30 ACN/H2O 
and proteins precipitated, before profiling unfractionated samples. A QC 
sample was prepared from pooled samples. Samples were randomized 
and run on an Infinity chromatography Q-TOF MS in positive and 
negative ion modes. Metabolites were identified from in house library 
standards. Lowess normalization enabled deconvolution, and correction 
for multiple comparisons employed an FDR=0.1 with significance set a 
priori at q<0.001.
Results: Of the 731 subjects, 87/731 (11.9%) experienced a PTB with 
56 (67%) of these being spontaneous. Following Q-TOF mass spec 
and analysis, 7 samples were discarded after QC control. Among the 
remaining, we identified an evident spectral footprint in the amniotic 
fluid predictive of subsequent sPTB, which was significantly distinct 
(FDR=0.1) from both indicated PTB and term birth (Figure). A 10 
metabolite signature footprint for sPTB with q<0.001 was retained (Table), 
even after accounting for known 17-OHP exposure.
Conclusion: In the mid-trimester, metabolites in amniotic fluid are 
placental and fetal in origin. In a rather heroic effort, from 731 subjects we 
identified a highly specific and reproducible mass-spec signature footprint 
predictive of subsequent spontaneous PTB. Given the robustness of our 
approach, we are highly enthused by the notable predictive capacity of 
our findings.
*Figure(s) will be available online.

F-005
Preliminary Analysis of Ovarian Response to FSH during IVF and 
the Timing of Birth. Julie AW Stilley, Miranda R Eubank. University of 
Missouri, Columbia, MO, United States.
Introduction: Preterm birth is a leading cause of morbidity and mortality 
among infants. The timing of birth is multifactorial, involving genetic 
and environmental components, yet the mechanism remains unknown. 
Alterations to follicle stimulating hormone receptor (FSHR) signaling 
has been implicated as a potential target. In vitro fertilization involves 
controlled ovarian stimulation in which patients receive regimented 
doses of recombinant FSH. The functional capacity of a patient’s FSHR 
signaling can be estimated by follicular development in response to FSH 
stimulation. The goal of this study was to explore the relationship between 
ovarian response to FSH stimulation as a measure of FSHR signaling 
success and the timing of birth.

Methods: A retrospective cohort pilot study of patients who underwent 
ovarian stimulation between 2011 and 2017 with singleton birth was 
performed. Response to ovarian stimulation was determined via follicular 
ultrasound. Categorization was <10 follicles (poor response) and ≥10 
follicles (good response) to ovarian stimulation. Fertilization date, transfer 
date, delivery date, and potential maternal morbidities were noted.
Results: After controlling for singleton births without other clinically 
indicated cause for early delivery, the average age of the women who 
met our criteria was 33 (±3). Women who did not respond well to ovarian 
stimulation were more likely to give birth earlier than women who did 
respond well to ovarian stimulation (p= 0.008). Of the poor responders 
(<10 antral follicles), the average follicle count was 5.8 (±1.5) and the 
average gestational age in the resulting pregnancy was 37.4 weeks (±0.6). 
Good ovarian responders (10 or more antral follicles) had an average 
follicle count of 17.2 (±8) and an average gestational age of 39.2 weeks 
(±0.8).
Conclusion: Women who do not respond well to ovarian stimulation are 
more likely to give birth earlier. This preliminary analysis provides further 
evidence for a role in FSHR signaling and birth timing, and warrants 
further investigation.

F-006
Progesterone Affects the NALCN and Slo2.1 Complex, Which 
Regulates Myometrial Excitability. Chinwendu Amazu†, Juan Ferreira†, 
Celia Santi∗, Sarah England∗. The Washington University School of 
Medicine in St. Louis, St. Louis, MO, United States.
Introduction: For the majority of pregnancy, the myometrial smooth 
muscle cells (MSMCs) of the human uterus are non-contractile. This is 
largely because the MSMC resting membrane potential is maintained in a 
negative state by an outward potassium leak current majorly conducted by 
the sodium-activated potassium channel Slo2.1. The activity of Slo2.1 is 
counteracted by a slow inward leak of sodium mostly through the channel 
Sodium Leak Channel Non-Selective (NALCN). We previously found 
that the hormone progesterone, which promotes uterine quiescence during 
pregnancy, regulates NALCN and Slo2.1 mRNA levels in a microarray 
study. Here, we tested the hypothesis that Slo2.1 and NALCN function 
together in a complex to regulate MSMC membrane potential and are 
regulated by one form of the progesterone receptor (PR), PRB, the pro-
quiescence isoform.
Methods: We performed whole-cell patch clamping on the immortalized 
MSMC line hTERT-HM. Co-localization of Slo2.1 and NALCN was 
assessed by the in situ proximity ligation assay. Expression of Slo2.1 
and NALCN mRNA was measured by qPCR and NALCN protein was 
measured by Western blot in hTERT-HM cells in which the relative ratio 
of PRA and PRB can be manipulated.
Results: The sodium-activated potassium current carried by Slo2.1 was 
significantly decreased in the presence of gadolinium, an inhibitor of 
NALCN. The in situ proximity ligation assay revealed that NALCN 
and Slo2.1 were in proximity in hTERT-HM cells. Progesterone is a 
major hormone that regulates myometrial quiescence during pregnancy. 
NALCN and Slo2.1 mRNA expression increased in the presence of PRB 
and progesterone. Conversely, treatment with the PR antagonist RU486 
significantly decreased NALCN mRNA expression. Additionally, NALCN 
protein expression was increased in the presence of PRB and progesterone, 
compared to PRB alone.
Conclusion: Our data suggest that NALCN provides the sodium to 
activate Slo2.1 and that the two channels function in a complex and are 
regulated by progesterone acting through PRB. Further characterization 
of this complex will provide an insight into possible targets to modulate 
uterine quiescence and contractility. Long term, such knowledge will 
lead to strategies to regulate uterine contractile dysfunction leading to 
pregnancy complications such as preterm birth and dystocia.
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F-007
Discriminative Capacity of 1H-MRS Spectrum Binning for Preterm 
Delivery-Associated Lactobacilli-Dominated Vaginal Microbiota. 
Emmanuel Amabebe†, Steven Reynolds∗, Dilly O Anumba∗. University 
of Sheffield, Sheffield, United Kingdom.
Introduction: Determination of vaginal microbiota community state 
types (CSTs) and concentrations of metabolites, e.g. lactate, glutamate 
and glucose, may offer better identification of asymptomatic women 
at risk of preterm delivery (PTD). Therefore, we sought to determine 
whether spectrum binning of cervicovaginal fluid (CVF) proton magnetic 
resonance spectroscopy (1H-MRS) metabolite spectra improves the 
determination of specific vaginal microbiota CSTs and the prediction 
of PTD.
Methods: Metabolite markers associated with four (I, II, III, V) vaginal 
microbiota CSTs dominated by Lactobacillus species and PTD were 
identified by spectrum binning of CVF 1H-MRS spectra from 300 
asymptomatic women (20+0-22+6 weeks’ gestation) who delivered at term 
(n = 250) and preterm (n = 50). The dominant CSTs of 83 women where 
identified by sequencing the V1-V3 region of the 16S rRNA gene from 
a previous study. Comparisons were made using two-way ANOVA, area 
under the Receiver Operator Characteristics curves (AUC) and PLS-DA.
Results: Women with L. jensenii-dominated CST V had a significantly 
higher PTD rate (45.5%) compared to the total cohort (20%, P = 0.004), 
and women with L. crispatus-dominated CST I (7.6%, P = 0.02). CST I 
demonstrated higher spectrum bins containing lactate (1.28 ppm, 1.30 ppm 
and 4.11 ppm, P < 0.0001) and glutamate peaks (2.38 ppm, P = 0.007). 
Additionally, the spectrum bin at 1.32 ppm (lactate), was predictive of 
PTD (AUC, 95%CI) in both the CST I (0.98, 0.92-1.00) and CST V groups 
(0.81, 0.54-1.00); while 2.40 ppm (glutamate) was only predictive in CST 
I (0.84, 0.62-1.00). Furthermore, women with CST I were discriminated 
(AUC, 95%CI) from those with CST V by the spectrum bins containing 
the lactate: 1.28 ppm (0.84, 0.69-0.94), 1.30 ppm (0.83, 0.67-0.93), 4.11 
ppm (0.85, 0.70-0.94); glutamate: 2.83 ppm (0.81, 0.65-0.92); and a 
combination of lactate and glutamate spectrum bins (0.94, 0.81-0.99). 
Though there were significant differences in lactate and unassigned 
spectrum bins around the glucose region (3.23-3.8 ppm) in the preterm vs. 
term women with CST III (L. iners) and CST II (L. gasseri) respectively, 
none showed useful predictive value for PTD.
Conclusion: 1H-MRS spectrum binning identified more predictive 
markers of PTD and shows promise for determining specific vaginal 
microbiota CSTs from CVF metabolite spectra. L. crispatus appears to 
be more frequently associated with stable vaginal microbiota and healthy 
pregnancy outcome, while L. jensenii appears to be associated with PTD 
in majority of cases. The consequences of the functional activities of these 
species in relation to the host can be detected by metabolite profiling of 
CVF in clinical and research settings.

F-008
Differential Cytokine and Metabolite Expression by Cervicovaginal 
Epithelial Cells Infected with Lactobacillus Crispatus and Preterm 
Birth-Associated Bacteria. Emmanuel Amabebe†, Megan E Cavanagh†, 
Dilly O Anumba∗. University of Sheffield, Sheffield, United Kingdom.
Introduction: We sought to quantify targeted metabolite (D-lactate, 
pyruvate, urea, ammonia) and cytokine (IL-8) expression profiles of 
human cervicovaginal epithelial cells co-cultured with Ureaplasma 
urealyticum (a preterm-birth associated bacterium) or Lactobacillus 
crispatus (a healthy vaginal commensal associated with term birth).
Methods: Concentrations of D-lactate, pyruvate, urea and ammonia 
measured by enzyme-based spectrophotometry and IL-8 by ELISA 
were determined and compared between monolayer-cultured HeLa cells 
(ATCC 35241) infected with strains of U. urealyticum (ATCC 27618, 0.5 
ml = 3640 CFU/ml, Uu) or L. crispatus (ATCC 33820, multiplicity of 
infection (MOI) = 10,000, 1000 and 100, Lc) and incubated in 5% CO2 
at 37°C for 24 hours. Uninfected HeLa cells (Hc) were used as controls 
and cytotoxicity was determined by the amount (optical density) of lactate 
dehydrogenase (LDH) released by the dead HeLa cells.
Results: The amount of LDH released by uninfected Hc (P = 0.04) and Uu 
(P = 0.01) were higher than those of Lc-infected cells, with Uu recording 

the highest % cytotoxicity and Lc10,000 the least (P < 0.0001). Though 
there was no significant difference in the concentration of urea between 
the samples, Uu showed higher ammonia compared to other samples (P 
= 0.03). In contrast, all Lc samples had higher D-lactate than uninfected 
Hc (P = 0.01) and Uu (P = 0.01). Also, Lc10,000 had the highest D-lactate 
(P = 0.001) and lowest pyruvate (P = 0.04, except Uu) compared to other 
samples. Furthermore, Uu expressed the highest IL-8 (P = 0.01) compared 
to other samples, with Lc10,000 expressing undetectable levels.
Conclusion: Infection of cervicovaginal epithelial cells by U. urealyticum 
stimulates production of ammonia from urea and elevated IL-8 expression 
possibly leading to significantly higher cytotoxicity. In contrast, L. 
crispatus appeared protective against HeLa cell inflammation and death, 
producing more D-lactate and less IL-8, consistent with a role for L. 
crispatus in promoting vaginal floral health and reducing infection/
inflammation-associated preterm birth.

F-009
The Effect of Simvastatin Treatment on the Fetal Lung in a Mouse 
Model of Preterm Birth. Ashley K Boyle†, Sophie Raterman†, Jane E 
Norman∗. University of Edinburgh, Edinburgh, United Kingdom.
Introduction: Preterm birth (PTB), as a result of preterm labour (PTL), 
is defined as birth before 37 weeks of gestation. PTB complicates 11.1% 
of all pregnancies and is the leading cause of neonatal morbidity and 
mortality. Many health complications are associated with PTB, including 
respiratory and neurological conditions. Interestingly, males are at 
greater risk of adverse outcomes than females. The aetiology of PTL is 
not well understood, however infection and inflammation are a common 
cause. We have previously reported that simvastatin, a well-established, 
lipid-reducing drug, can reduce PTB incidence in our mouse model of 
inflammation-induced PTB. However, the effect of this treatment on the 
fetus is unknown. We hypothesised that LPS induces inflammation and 
accelerated maturation in the fetal lung in our mouse model of PTB and 
treatment with simvastatin can attenuate this response.
Methods: On gestational day (D)16, C57Bl/6 mice received an 
intraperitoneal (IP) injection of simvastatin (20µg or 40µg) or PBS 
(200µl). On D17, LPS (1µg; E.Coli 0111:B4) or PBS was injected into the 
uterus between two amniotic sacs using ultrasound guidance, followed by a 
further IP PBS or simvastatin injection 2 hours later. Dams were sacrificed 
6 hours post-intrauterine injection. Fetal tissues were collected for sex 
determination, qRT-PCR and histological analyses (n=6 dams/group).
Results: The study found no significant effect of LPS on inflammatory 
or surfactant-associated genes in the fetal lungs. These genes were 
also unaltered by simvastatin. However, mRNA expression of hypoxia 
marker Hif1α was increased in males following LPS administration and 
simvastatin attenuated this response (p=0.0069 and p=0.0254 vs LPS, 
respectively). There was no histological evidence of LPS-induced fetal 
lung maturation. Reassuringly, no harmful effects of simvastatin were 
observed at the structural or mRNA level in the fetal lung.
Conclusion: Although we did not find LPS-induced fetal lung injury 
in our mouse model of PTB, we demonstrated absence of harm with 
simvastatin treatment on fetal lung development. Simvastatin warrants 
further investigation for the treatment of PTL and the associated neonatal 
outcomes.

F-010
A Clinically Relevant Animal Model of Intra-Amniotic Infection 
Induced by Genital Mycoplasmas. Valeria Garcia-Flores†,1 Roberto 
Romero,2 George Schwenkel,1 Yi Xu,1 Sonia Hassan,1 Chaur-Dong Hsu,1 
Kevin Theis,1 Nardhy Gomez-Lopez∗.1 1Wayne State University SOM, 
Detroit, MI, United States; 2NICHD, Detroit, MI, United States.
Introduction: Genital mycoplasmas are the most common microorganisms 
found in the amniotic cavity of women with intra-amniotic infection, a 
main cause for prematurity and congenital infection. However, the 
mechanisms whereby genital mycoplasmas induce adverse pregnancy 
and neonatal outcomes are poorly understood due to the lack of 
clinically relevant animal models. Herein, we aimed to sequence genital 
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mycoplasmas isolated from the amniotic cavity of women with intra-
amniotic infection, and to provide a clinically relevant animal model for 
this clinical condition.
Methods: Genital mycoplasmas were cultured in SP4 Urea broth from 
amniotic fluid samples of two women with intra-amniotic infection 
(positive microbiological culture and interleukin 6 amniotic fluid 
concentration > 2.6 ng/mL). 16s rRNA gene sequencing was performed on 
the cultured genital mycoplasmas and reads were taxonomically assigned 
based on the SILVA 16S reference database. Genital mycoplasmas were 
also counted by flow cytometry using counting beads. Pregnant mice were 
then injected intra-amniotically under ultrasound guidance with 1x103, 
1x104, and 1x105 genital mycoplasmas per amniotic sac (n = 38 total). 
Controls included dams injected with saline and SP4 urea broth alone (n = 
38 total). The rates of preterm birth and neonatal mortality were recorded.
Results: 16S rRNA gene sequencing analysis revealed that more than 
99% of the microbial signals in the two broth cultures corresponded to 
Ureaplasma parvum (94.5% and 96.6%) and Mycoplasma hominis (5% 
and 3%). In the third trimester, Intra-amniotic administration of: 1) 1x103 
genital mycoplasmas/amniotic sac induced 16.7% (1/6) of preterm birth 
and 18.8% (6/32) of neonatal mortality; 2) 1x104 genital mycoplasmas/
amniotic sac induced 33.3% (2/6) of preterm birth and 67.7% (21/31) of 
neonatal mortality; 3) 1x105 genital mycoplasmas/amniotic sac induced 
41.7% (5/12) of preterm birth and 53.8% (49/91) of neonatal mortality. 
Earlier in gestation, intra-amniotic administration of 1x105 genital 
mycoplasmas induced a low rate of preterm birth [7.1% (1/14)]; yet, a 
high rate of neonatal mortality [39.4% (37/94)].
Conclusion: Ureaplasma parvum and Mycoplasma hominis are 
genital mycoplasmas abundant in the amniotic cavity of women with 
intra-amniotic infection. Intra-amniotic administration of the genital 
mycoplasmas in pregnant mice induced preterm birth and neonatal 
mortality. These findings provide a clinically relevant model for 
investigating the mechanisms whereby genital mycoplasmas induced 
adverse pregnancy and neonatal outcomes.

F-011
High Concentrations of Flame Retardants Increase the Risk of 
Spontaneous Premature Rupture of Membranes (sPPROM). Darios 
Getahun,1,2 Michael J Fassett,3 Yuko Arita,4 Vicki Y Chiu,1 Harpreet S 
Takhar,1 Ramkumar Menon,5 Morgan R Peltier∗.4 1Kaiser Permanente 
Southern California, Pasadena, CA, United States; 2Rutgers-Robert Wood 
Johnson Medical School, New Brunswick, NJ, United States; 3West Los 
Angeles Kaiser Permanente Southern California Medical Group, Los 
Angeles, CA, United States; 4Winthrop University, Mineola, NY, United 
States; 5University of Texas Medical Branch, Galveston, TX, United States.
Introduction: Polybrominated Diphenyl Ethers (PBDE) are flame 
retardants that have been associated with several pregnancy outcomes 
including low birth weight, preterm delivery and gestational diabetes. 
Previous, in vitro, studies have demonstrated that PBDE-47 and -99 can 
increase oxidative stress and activate senescence-pathways by cultured 
Amnion. However, their impact on risk for sPPROM is unclear. Therefore, 
we tested the hypothesis that high exposure to PBDEs would increase 
the risk of sPPROM using plasma samples collected at each trimester 
from California.
Methods: Plasma samples were collected from recruited patients at 
each trimester during their prenatal visits at Kaiser Permanente Southern 
California (KPSC)-San Diego and KPSC-West Los Angeles medical 
centers. Samples from women delivering preterm (n=232) and random 
subset of those delivering at term (n=273) were assayed for PBDE-47, the 
most common congener in the environment. Quartile cutoffs for plasma 
concentrations were determined at each trimester and odds ratios (OR) 
and 95% confidence intervals (CI) were estimated by logistic regression.
Results: 4th quartile Cutoffs for PBDE-47 in women not having sPPROM 
were 5.7, 5.3, and 6.1 ng/ml, at the 1st, 2nd and 3rd trimester, respectively. 
Rates of sPPROM were significantly higher for women with PBDE levels 
in the 4th quartile during the third trimester (23.8 vs 7.5%, OR = 3.18, 95% 
CI:1.25, 8.06). Results remained significant after adjustment for maternal 
age, race-ethnicity and study site. No associations between high levels of 
PBDE-47 in the first or second trimester with sPPROM risk were detected.

Conclusion: High exposures to PBDE-47 in the third trimester but not at 
earlier points of pregnancy increases the risk of sPPROM. This supports 
our previous findings where PBDE-47 enhanced oxidative stress and cell 
senescence in cultured amnion but further studies are needed to determine 
if PBDE-47 activates these pathways in vivo.

F-012
Patients with High Plasma Levels of Pbde-47 are at Increased Risk for 
Preterm Birth. Darios Getahun,1,2 Michael J. Fassett,3 Yuko Arita,4 Vicki 
Y Chiu,1 Harpreet S Takhar,1 Ramkumar Menon,5 Morgan R Peltier∗.4 
1Kaiser Permanente Southern California, Pasadena, CA, United States; 
2Rutgers-Robert Wood Johnson Medical School, New Brunswick, NJ, 
United States; 3West Los Angeles Kaiser Permanente Southern California 
Medical Group, Los Angeles, CA, United States; 4Winthrop University, 
Mineola, NY, United States; 5School of Medicine, University of Texas 
Medical Branch, Galveston, TX, United States.
Introduction: Approximately 100% of North American women have 
detectable levels of flame retardants in their plasma. This is especially 
true in California where strict consumer codes with regard to fire safety 
led to their widespread use. Californian women likely have the highest 
plasma concentrations in the world. Although flame retardants such as 
polybrominated diphenyl ethers (PBDEs) have structural homology to 
thyroid hormones and may function as endocrine disruptors, their effects 
on pregnancy outcomes are unclear. Thyroid dysfunction has previously 
been associated with risk for preterm birth. Therefore, we conducted a 
multi-center, case-cohort study to evaluate if plasma concentrations of a 
common PBDE congener increases the risk of preterm birth.
Methods: Pregnant women were recruited at the onset of them initiating 
prenatal care at Kaiser Permanente Southern California (KPSC)-West 
Los Angeles and KPSC-San Diego. Blood samples were collected at 
each trimester of pregnancy. Plasma was harvested by centrifugation and 
stored at -80 oC until delivery. Plasma samples from women with preterm 
birth (n=232) and a random subset of those delivering at term (n=273) 
were assayed for PBDE-47 using immunoassay reagents purchased from 
Abraxis. Quartile cutoffs were calculated for the term patients and used 
to determine if women with exposures in the 4th quartile are at increased 
risk for preterm birth using logistic regression. Results are reported as 
odds ratios.
Results: 4th quartile cutoffs for patient samples were 4.8, 5.1, and 6.4 ng/
ml PBDE-47 for the first, second and third trimesters, respectively. High 
concentrations of PBDE-47 in the first trimester significantly increased the 
odds of preterm birth (OR=1.67, 95%CI:1.11-2.53). However, no effects 
of high PBDE concentrations in the second (OR=1.22, 95%CI:0.75-1.97) 
or third trimesters (OR=0.81, 95%CI:0.41-1.58) were detected. Results 
remained unchanged after adjustment for potential confounders. Results 
were furthermore similar for indicated and spontaneous preterm births.
Conclusion: We conclude that high concentrations of PBDE-47 in the first 
trimester increases the risk of preterm birth. Further studies are needed to 
determine the mechanism(s) by which PBDE-47 increases the risk, the 
subtypes of preterm birth affected, and to identify ways to ameliorate the 
effects of high levels of PBDE exposure.

F-013
Exposure to Systemic and Intrauterine Inflammation Leads to 
Similarly Decreased Pup Survival via Different Placental Mechanisms. 
Ji Yeon Lee, Christopher M Novak, Quan Na, Na E Shin, Jie Dong, Anna 
Chudnovets, Su Li, Michael McLane, Jun Lei, Irina Burd. Integrated 
Research Center for Fetal Medicine, Department of Gynecology and 
Obstetrics, Johns Hopkins University School of Medicine, Blatimore, 
MD, United States.
Introduction: Maternal systemic and intrauterine(IU) inflammation 
have been associated with perinatal injury. IL-1β is a potent pro-
inflammatory cytokine mediator of perinatal injury. It is known to induce 
vasoconstriction and atherogenesis. We aimed to evaluate feto-placental 
hemodynamic changes and mediators involved in the inflammatory 
response following exposure to IU and systemic IL-1β.
Methods: CD1 dams were allocated to intraperitoneal(IP) or IU 
injection(I) of phosphate buffered saline(PBS) or IL-1β: (1)PBS-IP; (2)
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PBS-IU; (3)IL1β-IP; (4)IL1β-IU. Dams received IL-1β(1mcg) IP daily 
from E14 to E17. For IUI, dams received a single dose of IL-1β(0.5mcg) 
at E17. Doppler ultrasonography was performed to assess hemodynamics 
of the uterine(UtA) and umbilical artery(UA), and to evaluate fetal 
heart function. Placental gene expression(qPCR) and pup survival were 
assessed at E18.
Results: IU IL1β exposure reduced offspring survival by 31.1%, and 
IP IL1β exposure by 34.5% as compared with PBS-exposed pups. The 
resistance index(RI) and pulsatility index(PI) in UtA(Fig 1a), and PI, 
RI, and systolic/diastolic(S/D) ratio in UA(Fig 1b) were increased in IU 
IL1β-exposed pups compared to PBS-exposed pups. Rate of abnormal 
Tei index(>.44) and Tei index in the fetal left ventricle were higher in 
IU IL1β-exposed pups(Fig 1c). In contrast, there were no hemodynamic 
differences between PBS- and IP IL1β-exposed pups. With IUI, qPCR 
analysis revealed an upregulation of HIF1α, TNFα, CXCL2,3,5 and 11 
in IL1β-exposed pups. With IPI, there was an increase in the levels of 
HIF1α, CXCL9 and 11 in IL1β exposed pups(Fig 2). Comparing IL1β-IU 
with IL1β-IP groups, placental gene expressions of NFkB1, TNFα, NOS1, 
CXCL2,3 and 5 were higher in IL1β-IU group. CXCL11 expression was 
increased in IL1β-IP group as compared with IL1β-IU group.
Conclusion: While both IP and IU IL-1β exposure have been shown to 
play a key role in pup survival and perinatal injury, only IU IL-1β exposure 
resulted in feto-placental hemodynamic changes, despite both conditions 
similarly affecting pup survival. We speculate that exposure to maternal 
systemic and IU inflammation play a key role in fetal injury, albeit utilizing 
different placental inflammatory pathways and mechanisms. Evaluation of 
angiogenic and angiostatic chemokines with these two exposures needs 
further investigation.
*Figure(s) will be available online.

F-014
Establishment of Vaginal Microbiota Composition in Early Pregnancy 
and Its Relationship with Subsequent Preterm Prelabour Rupture 
of the Fetal Membranes. Richard G Brown,1 Maya Al-Memar,1 Julian 
Marchesi,1 Yun S Lee,1 Ann Smith,2 Denise Chan,1 Holly Lewis,1 Lindsay 
Kindinger,1 Vasso Terzidou,1 Tom Bourne,1 Phillip R Bennett,1 David 
A MacIntyre∗.1 1Imperial College London, London, United Kingdom; 
2University of Cardiff, Cardiff, United Kingdom.
Introduction: Vaginal bacterial community composition is associated 
with pregnancy outcome. Preterm prelabour rupture of the fetal 
membranes (PPROM) precedes 30% of all spontaneous preterm births 
(PTB) and is associated with high vaginal bacterial diversity prior to 
rupture1. The point at which vaginal bacterial diversity is established 
before PPROM is unknown. The aim of this study was to longitudinally 
characterise the vaginal bacterial composition in women at high and low 
risk of preterm birth who subsequently experience PPROM and compare 
to women delivering at term without complications.
1. Brown et al., BMC Medicine, 2018, 16:9, doi.org/10.1186/s12916-
017-0999-x
Methods: Prospective assessment of vaginal microbiota composition 
longitudinally from 6 weeks of gestation in women at high (n=38) and 
low (n=22) risk of preterm birth who subsequently experience PPROM 
and in women delivering at term without complications (n=36) using 
MiSeq-based sequencing of 16S rRNA gene amplicons.
Results: Reduced Lactobacillus spp. abundance and high diversity was 
observed prior to PPROM in 20% and 26% of women at low and high 
risk of PTB respectively, but in only 3% of women who delivered at term. 
PPROM was associated with instability of bacterial community structure 
during pregnancy and a shift towards higher diversity that predominately 
occurred during the second trimester. This was characterised by increased 
relative abundance of potentially pathogenic species including Prevotella, 
Peptoniphilus, Streptococcus and Dialister.
Conclusion: In this study we identify reduced Lactobacillus spp. 
abundance and increased vaginal bacterial diversity in the second 
trimester as an early risk factor for PPROM in women at low and high 
risk for preterm birth. Interventional studies designed to assess the impact 
of modifying such a vaginal bacterial composition for the potential 
prevention of preterm birth are warranted.

F-015
Gender Dimorphism Following Sepsis Induction in a Mouse Model. 
Noor Mohd Nasri†,1,2 James Leiper∗,3 Mark Johnson∗.1 1Imperial College 
London, London, United Kingdom; 2Universiti Kebangsaan Malaysia, 
Kuala Lumpur, Malaysia; 3University of Glasgow, Glasgow, United 
Kingdom.
Introduction: Sepsis is associated with increased morbidity and 
mortality in male patients with sepsis. Multiple evidence shows that 
gender determines the survival, haemodynamic response and the degree 
of inflammatory effects during sepsis, with female patients endure sepsis 
better than males.
Methods: CD1 male and female mice (25g, aged 8-10 weeks) were 
used. Radio-telemetry probes (PAC10 Data Science International, USA) 
were implanted at the right carotid artery under stringent operation. 
Mice were allowed for a full recovery before sepsis induction. Baseline 
haemodynamic data were collected prior to sepsis induction. Caecal 
ligation puncture (CLP) with 70% caecum ligation and double puncture 
with 21G needle were performed to induce sepsis. Survival study was 
compared from Day 1 to Day 5 post-operation. Laparotomy were 
performed on sham group as negative controls. Mice were sacrificed at 
defined time point (3h). Serum samples were used for cytokine analysis. 
Peritoneal fluid lavage was performed to determine the bacterial count. 
Data were analysed by t test using GraphPad PRISM software (V.7), and 
p value of < 0.05 was considered significant.
Results: No mortality was observed in all sham-operated mice. Male CLP 
mice mortality rate was more than 90% as compared to 50% in female 
mice five days post-operation. Survival study was significant in between 
male and female mice in CLP group (p<0.001). The septic insult caused 
a significant haemodynamic changes in both genders. Haemodynamic 
changes were significantly difference in between male and female mice 
in sham (p<0.0001) and CLP group (p<0.0001). Interestingly, pro-
inflammatory and anti-inflammatory cytokines were significantly higher 
in female CLP mice compared to male (p<0.05). The number of bacteria in 
the peritoneal fluid of male CLP mice was significantly higher compared 
to female (p<0.001).
Conclusion: In this model of sepsis, the mortality rate were significantly 
higher than female mice. The haemodynamic response after sepsis 
induction was less pronounced in female than in male mice. Gender 
dimorphism in the inflammatory response were significantly occurred in 
female CLP compared to male CLP mice. We suggested that the inability 
of the male CLP mice for bacterial clearance after sepsis induction may 
lead to higher mortality observed in male compare to female mice.

F-016
Antenatal Administration of a Potential Interleukin-6 Antagonist 
Prevents Inflammation-Induced Preterm Birth and Fetal Tissue 
Injury. Elizabeth Prairie†,1,2 Sarah-Eve Loiselle,1,2 Xin Hou,1 Mathieu 
Nadeau-Vallée,1,2 Estafania Marin Sierra,1 Christiane Quiniou,1 Sarah 
Robertson,3 David Olson,4 Sylvain Chemtob.1 1CHU Sainte-Justine 
Research Center, Montréal, QC, Canada; 2University of Montreal, 
Montreal, QC, Canada; 3University of Adelaide, Adelaide, Australia; 
4University of Alberta, Edmonton, AB, Canada.
Introduction: Preterm birth (PTB) is one of the main causes of neonatal 
mortality and morbidity. Of all major contributors, inflammation stands 
out firmly linked to PTB. Current studies showed that neonate morbidity 
in PTB is linked to increased levels of IL-6 in amniotic fluid, fetal blood 
and gestational tissues and that IL-6 increases uterine activation proteins 
leading to PTB. A small peptide, labelled HSJ633, developed by our 
lab inhibits selectively IL-6-induced STAT3 phosphorylation and LPS-
induced PTB in mice. We hypothesize that IL-6 can induce damages 
to fetal tissues, and that inhibiting IL-6 receptor using our nanopeptide 
HSJ633 will improve birth outcome and maintain the integrity of the 
fœtal tissue.
Methods: An established LPS-induced preterm birth model on timed 
pregnant mice was used to evaluate the degree of inflammation in the 
utero-placental tissue, as well as fetal lungs and gut. Pregnant mice were 
injected with LPS (10mg/kg i.p.) at gestational day 16 in presence or 
absence of HSJ633 (1mg/kg/12h), Tocilizumab (TOC; 10mg/kg/12h), 
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or vehicle. Birth outcome was analysed and integrity of fetal tissues was 
examined using histological analysis. All experiments were compared 
with TOC, an anti-IL6R antibody commercially available.
Results: Results showed that LPS shortens gestation, reduces pup weight 
and diminishes survival of newborns. Concomitant treatment with HSJ633 
and to a lesser extent TOC reduced inflammation in reproductive tissues, 
as well as in fetal lungs and intestines. Immuno-histological analysis 
of HSJ633-FITC revealed presence in the placenta but not in the fetus.
Conclusion: HSJ633 antagonized the activity of IL-6R in a LPS-induced 
PTB model, and improved birth outcome by increasing survival and 
preserving diminishing fetal organ integrity. The findings highlight the 
experimental importance of IL-6 and uncover in vivo pharmacologic 
efficacy of a novel IL-6R modulator. HSJ633 is a promising new 
therapeutic prototype in prevention of PTB.

F-017
Enriched Environment Strategy Improves Pregnancy Outcome 
and Offspring’s Adult Health after an Immune Challenge during 
Gestation. Julieta Schander†, Julieta Aisemberg∗, Manuel Wolfson∗, 
Cora Cymeryng∗, Federico Jensen∗, Ana Franchi∗. Centro de Estudios 
Farmacológicos y Botánicos (CEFYBO), Ciudad Autónoma de Buenos 
Aires, Argentina.
Introduction: Maternal lifestyle affects the pregnancy outcome and the 
offspring´s adult health. Several studies show that leisure time physical 
activity and anti-stress treatments, like psychological accompaniment 
or yoga, improved maternal health and reduced gestational diseases in 
humans. In animal models the enrichment of the environment has been 
associated to a general wellbeing of the subjects and we have previously 
demonstrated that the exposition to an enriched environment (EE) 
reduces preterm delivery rate induced by the administration of bacterial 
lipopolysaccharide (LPS) in a mouse model. We hypothesized that EE 
exposition modulates maternal physiology having protective effects both 
in pregnancy outcome and offspring’s health. The aim of the present 
study was to evaluate the effects of LPS and EE treatment in maternal 
physiology, development and adult health of the offspring.
Methods: EE protocol consisted in housing 10 six-week-old BALB/c 
females in big cages containing a variety of objects that provided optimal 
conditions for social interaction, further exploration, visual, cognitive, and 
voluntary exercise activity. Standard conditions (control environment, CE) 
consisted of standard cages housing 4 animals. After 6 weeks females 
were mated with males and pregnant females returned to EE (or CE) until 
day 15 of pregnancy, when LPS (or saline solution) was administered. 
Eight hours after LPS administration, females were sacrificed to collect 
amniotic fluid and to evaluate fetal and placental weight. Another group 
was allowed to continue the gestation to term, when litter size, perinatal 
death, weight gain during lactation and some physical landmarks of rodent 
development were evaluated. When adulthood was reached metabolic 
parameters were evaluated.
Results: We observed that EE modulates maternal physiology, reducing 
weight gain during EE stay and triglyceride and cholesterol serum levels 
(p<0.05). Moreover, EE prevented the LPS-induced corticosterone serum 
surge (p<0.05). We found that placental weight was significantly lower 
in EE fetuses, whereas fetal/placental ratio was not different between 
groups. We did not found differences in the weight gain, but CE-LPS 
group presented 67% of perinatal death, which was not observed in EE-
LPS treated group. Furthermore, a group of pups from CE-LPS treated 
mothers presented a delay in physical landmarks. Amniotic fluid from EE 
mothers presented a higher percentage of lymphocytes B than CE group 
(p<0.05). In adult offspring, we observed that LPS increased triglyceride 
and cholesterol levels in both CE and EE groups.
Conclusion: Collectively, our results show that the EE modulates maternal 
and offspring physiology, improving pregnancy outcome and offspring 
development against an inflammatory challenge.

F-018
The Blood Microbiota Composition during Healthy Pregnancy in 
Korean Women. Young-Ah You∗,1,2 Eun Jin Kwon†,1 Ji Eun Doo†,1 Soo 
Min Kim†,1 Mi Hye Park∗,1 Young Ju Kim∗.1 1Ewha Womans Univ., Seoul, 
Korea, Republic of; 2Ewha Womans University, Seoul, Korea, Republic of.
Introduction: For healthy pregnancy, the microbiota in all organs of the 
body undergoes profound changes associated with metabolic changes and 
immunological adaptations. Moreover, oral microbiota is similar to that 
of vaginal and placenta by hematogenous bacterial spread through the 
circulation. We aimed to examine the blood microbiota composition and 
changes during healthy pregnancy in Korean women.
Methods: We collected peripheral blood at first, second and third trimester 
from 45 pregnant women who delivered at term with no complications. 
DNA was extracted using a Quiagen mini kit, and we characterized the 
microbiota during healthy pregnancy, using MiSeq sequencing of 16S 
rDNA gene amplicons. High-quality sequencing reads were selected 
after checking the read length (≥300 bp) and quality score (average Phred 
score ≥ 20). Operational taxonomy units were clustered by using sequence 
clustering algorithms CD-HIT. Subsequently, taxonomy assignment was 
carried out by using QIIME2 against the 16S rDNA sequence database in 
GreenGenes 8.15.13 (http://greengenes.lbl.gov/TaxCompare). Principal 
coordinate analysis and two-dimensional scatter plots with the axis of 
the first and second principal component were calculated and drawn 
using Matlab.
Results: The mean ages and gestational ages at delivery of pregnant women 
were 32.0 years (range 26 - 40) and 39 weeks 3 days (range 37 weeks 1 
day - 41 weeks 2 days), respectively. We analyzed taxonomic diversity 
and profiles of bacterial DNA in the blood during healthy pregnancy as 
the number and abundance distribution of distinct types of organisms. 
Shannon index, principal component analysis were not significant 
differences among 1st, 2nd and 3rd trimester. Microorganisms with 
relative abundance of >0.1% at the phylum level were mainly identified 
as Firmicutes, Proteobacteria, Bacteroidetes and Actinobacteria, and 
that at the genus level were identified as Bacteroides, Psudomonas, 
Sphingomonas, Ruminococcaceae, staphylococcus, Propionibacterium, 
Streptococcus etc. The pathogenic microbiota affecting adverse pregnancy 
outcomes were present at low levels.
Conclusion: Our data suggests that microbiota occurred across the body 
during pregnancy can detect in the blood. Moreover, microorganisms that 
affect adverse pregnancy outcomes may also be found in maternal blood.

F-019
Stretch Increases High-Mobility Group Box 1 (HMGB1) Secretion 
from Human Epithelial Cells. Nainoa N Ing, Hannah Baker, Vanessa 
Ignacio, Cassaundra Song, Claire E Kendal-Wright∗. Chaminade 
University of Honolulu, Honolulu, HI, United States.
Introduction: Although preterm birth (PTB) remains the leading cause 
of infant mortality and about one third of these pregnancies suffer from 
preterm premature rupture of the fetal membranes; the mechanisms of 
how this tissue ruptures is not well understood. What is currently known 
is that inflammation is a key part of this process but how it starts and 
exactly how it leads to the weakening of this tissue are not known. A 
possible mechanism for this may be the production of Danger Associated 
Molecular Patters (DAMPs) by cellular stress. These are known to initiate 
inflammatory cascades through Toll-like receptor activation. Therefore, 
objective of this study was to test the hypothesis that DAMPs are secreted 
by isolated human AEC in response to stretch.
Methods: Repeat Cesarean section fetal membranes (≥ 38 weeks) were 
collected at Kapi‛olani Medical Center for Women and Children with IRB 
approval. AEC were isolated and grown on collagen IV coated silastic 
culture plates and stretched (23 secs stretch and 7 secs relaxation) at 20% 
for 4, 8 and 16 hrs (n=4) or for 10 hrs at 5, 10, 15 and 20% (n=6) with 
a FlexcellTM apparatus. Cell free DNA was collected from conditioned 
media and isolated by standard DNA preparation (Qiagen) and measured 
by dsDNA assay (SAB) and Agilent Bioanalyzer. HMGB1 level was 
measured by ELISA (Lifespan Bioscience) and normalized to sample 
total protein.
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Results: DNA was detected in the conditioned media from all patient 
cells tested. However, there was no clear pattern of increased cell free 
DNA level either with stretch or time of cells in culture. HMBG1 was 
secreted by all AEC grown in culture. The level was seen to increase (not 
significant) by time in culture with no stretch. However, its secretion was 
significantly increased by 4 hrs (162% p=0.0462) but not by 8 or 16 hrs 
of 20% stretch compared to no stretch.
Conclusion: This data supports the hypothesis that AEC secrete DAMPs 
under conditions of cellular stress. Stretch is one such stress that is 
experienced by these cells by the third trimester of pregnancy and during 
labor. HMBG1 secretion from AEC has also been previously shown by 
cigarette smoke extract and labor. Ongoing studies are testing the effects 
of stretch on the production of other known DAMPs and their ability to 
initiate inflammation in the human fetal amnion.

F-020
Human Amniotic Epithelial Cells (hAEC) are Able to Form NLRP7 
Inflammasomes Following a Treatment by FSL-1. Marilyne Lavergne†, 
Corinne Belville∗, Christelle Gross†, Denis Gallot∗, Vincent Sapin∗, Loic 
Blanchon∗. GReD, Clermont-Ferrand, France.
Introduction: Shortly before parturition, a large variety of chemical 
and mechanical signals allows the synchronous preparation of tissues 
implicated in delivery, including Fetal Membranes (FM). Induced by non-
pathogenic endogenous ligands, sterile inflammation has been described 
as involved in such mechanism. One mechanism involved on this type of 
inflammation is dependent on the intra-cellular macromolecular complex 
inflammasome, formed after endogenous ligands detection. It leads to 
the secretion of interleukins IL-1β and IL-18 from their precursors, and 
pyroptosis. Nevertheless, few information are available concerning the 
expression, the activation and the operating mode of inflammasome in 
human FM during and at the end of pregnancy. OBJECTIVES: 1) To 
do a complete ontogenesis of inflammasome actors (NLRPs, ASC and 
CASPASE-1) in human FM. 2) To highlight the ability of human Amniotic 
Epithelial Cells (hAEC) to form active NLRP7 inflammasomes.
Methods: mRNAs and proteins expression of NLRPs, ASC and 
CASPASE-1 was determined by RT-qPCR and ELISA assays, for each 
pregnancy trimester and at term with and without labor in both amnion 
and chorion. Primary hAEC treated with FSL-1 (a specific activator of 
NLRP7) were used to measure the transcripts expression of NLRP7, ASC 
and CASPASE-1 and to characterize the NLRP7 inflammasome formation 
using co-immunoprecipitation and immunofluorescence.
Results: Human FM express 4 NLRPs able to form inflammasomes 
(NLRP1, 2, 3 and 7), ASC and CASPASE-1 throughout pregnancy but 
without significant difference. A specific expression pattern of these 
transcripts between amnion and chorion was demonstrated at term, with 
or without labor. Indeed, NLRP1, 2 and 7 are mostly expressed in chorion 
whereas NLRP3 is predominant in amnion. Then, FSL1 treatment of 
hAEC leads to a significant increase of NLRP7, ASC and CASPASE-1 
transcripts and to a physical interaction of NLRP7 and ASC proteins that 
formed the well-known specific inflammasome speck.
Conclusion: hAEC are able to form NLRP7 inflammasomes. It paves the 
way for future experiments, consisting in the quantification of its effectors 
such as IL-1β and IL-18 and to the study of pyroptosis phenomenon. 
Therefore, NLRP7 formation has now to be studied in derived chorionic 
cells and by the use of classical endogenous alarmins.

F-021
Multi-Omics Profiling, Microscopic Cervical Remodeling, and 
Parturition: Insights from the Smart Diaphragm Study. Liang 
Liang†,1 Jessilyn P Dunn†,1 Songjie Chen†,1 Ming-Shian Tsai†,1 Daniel 
Hornburg†,1 Sara Newmann,2 Monika Avina,1 Yuxin Leng,1 Ryan 
Holman,2 Tiffany H Lee,2 Saiqa Qureshi,2 Emma Montelongo†,2 Bingqing 
Zhao†,1 Laura Jeliffe∗,2 Michael Snyder∗,1 Larry Rand∗.2 1Stanford 
University, Stanford, CA, United States; 2University of California San 
Francisco, San Francisco, CA, United States.
Introduction: Integrating microscopic changes in cervical collagen 
density with molecular-level changes in maternal physiology over the 
course of pregnancy in order to determine observed relationships between 
biomarkers, cervical remodeling, and gestational duration may be critical 
to better understanding and ultimately predicting parturition. 
Methods: A cohort of pregnant women <20wks gestation were followed 
throughout pregnancy with a novel device that measured cervical 
collagen density using fluorescence and electrical impedance. A subset of 
participants (n=36) elected to also submit biospecimens for multi-omics. 
Urine and cervico-vaginal fluid were collected at up to 15 timepoints, 
while blood samples were collected three times over the course of 
pregnancy. Deep molecular profiling was performed, including immune 
panels, metabolomics, lipidomics, proteomics, and vaginal microbiome.
Results: Of the 36 women completed the study, 34 women had a 
delivery >37wks. A total of 87 blood, 327 urine, and 332 swab samples 
were collected. Using untargeted metabolomics, about 10,000 unique 
metabolic features were detected, in which 245 pregnancy-related 
metabolic features were identified in the first set of 16 women (FDR < 
0.05). Pathway analysis revealed the top altered pathway in pregnancy 
was a steroid hormone biosynthesis pathway centered on progesterone. 
In addition, other altered pathways were also discovered, including the 
primary bile acid biosynthesis pathway. We observed dynamic changes 
in the biomechanical properties of the cervical tissue properties during 
pregnancy (12,013 fluorescence (across 17 wavelengths) and 18,252 
impedance measurements (over 10 channels)). In 6 subjects, signal across 
all spectra decreased dramatically toward the end of the pregnancy. In 
other subjects, the signal was mostly stable except for some variable 
changes in early pregnancy. Interestingly, we found five subsets of 
impedance behaviors, including consistently low impedance (n= 6), 
spikes immediately prior to labor (n=8), spikes mid-pregnancy and 
immediately prior to labor (n=7), spikes early in pregnancy (n=5), and 
consistent spikes (n=9).
Conclusion: In this study, we performed multi-omics profiling on 
biosamples from 36 women followed longitudinally throughout 
pregnancy. The complete multi-omics profiles and cervical collagen 
density data analysis reveal novel signatures associated with parturition 
and provide deeper insight into physiological changes in pregnancy.

F-022
The In-Vitro Distension of Primary Human Amnion Epithelial Cells 
Decreases Nuclear-Factor-E2-Related Factor 2 (Nrf2) Expression. 
Justin G Padron†,1 Cassaundra Song,2 Claire E Kendal-Wright∗.2 
1University of Hawai’i, Honolulu, HI, United States; 2Chaminade 
University of Honolulu, Honolulu, HI, United States.
Introduction: Nuclear-factor-E2-related factor 2 (Nrf2) has been 
implicated as a key transcriptional factor for the regulation of cellular 
responses to oxidative stress and inflammation. It has been shown that Nrf2 
expression is significantly lower after spontaneous term labor compared 
to non-labor, in human fetal membranes. In addition, siRNA experiments 
lowering Nrf2 expression in amnion epithelial cells has also been shown 
to increase inflammation. As the fetal membranes are stretched in vivo 
at term and distension is thought to initiate sterile inflammation and the 
processes of parturition, the aims of this study were to investigate the 
effects of in vitro distention on Nrf2 expression. We hypothesized that in 
vitro distension would decrease Nrf2 expression in amnion cells.
Methods: Human amnion samples were collected at term repeat Cesarean 
section and primary amnion epithelial cells isolated (with IRB approval). 
The amnion epithelial cells (AECs) were grown in distensible silicon 
plates coated with collagen IV and subjected to 4, 8, and 16 hrs of 20% 
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stretch and no stretch, using a Flexcell-FX500TM tension system. Whole 
cell protein lysate (n=4 different patient cells) was run on a western blotted 
and Nrf2 expression level quantitated by Image J and normalized to Beta-
Actin. Gene expression was confirmed in placenta tissue through qPCR 
analysis (Hs00975961; Thermo Fischer Scientific). Protein expression was 
confirmed in placenta tissue through immunohistochemical and western 
blot analysis (ab62352; abcam).
Results: Results showed that Nrf2 was detectable in cells isolated from 
term Cesarean section and re-expressed when primary AEC were grown 
in culture by real-time PCR, western blotting and immunocytochemistry. 
Nrf2 protein expression level was seen to decrease after 4 hrs (44.1% 
p=0.0103) and 8 hrs (15.7% p=0.162) of stretch. However, no change was 
seen 16 hrs of stretch as it had also decreased in the no-stretch control 
(28.8% compared to 4 hrs no-stretch p=0.25). Interestingly, the baseline 
level of Nrf2 expression (4 hrs no stretch) was seen to vary by 78%.
Conclusion: Our data provides evidence that Nrf2 expression decreases 
with mechanical stretch in primary cells of the amnion. This supports 
the premise that the cellular stress experienced by the amnion in the lead 
up to labor decreases its expression. The large patient variation seen in 
Nrf2 baseline levels also supports this, as the proximity to delivery is 
unknown for these collected membranes. Therefore, by decreasing the 
protective effects of Nrf2, distension may play a role in the induction of 
inflammation in the fetal membranes during parturition. Further research 
is ongoing to investigate the downstream effect of Nrf2 on inflammation 
in the human amnion.

F-023
Transitioning Amnion Mesenchymal Cells Maintain Fetal Membrane 
Integrity. Lauren Richardson†, Ramkumar Menon∗. UTMB, Galveston, 
TX, United States.
Introduction: Amnion mesenchymal (fibroblastoid) cells (AMCs) 
dispersed in the extracellular matrix region are an integral component 
of the amnion layer withinthe fetal membranes. Compared to amnion 
epithelial cells (AECs), AMCs are very few in number but more vulnerable 
to oxidative stress and inflammation. We have reported that AECs transition 
to AMCs during pregnancy; however, numbers remain relatively steady 
until parturition. This lead us to postulate that AMCs are transitioned back 
to AECs to main membrane homeostasis during gestation. However, the 
mechanisms or mediators of this process are unclear. In this study, we 
tested the hypothesis that mesenchymal to epithelial transition (MET) 
is mechanized by progesterone (P4) - progesterone membrane receptor 
(PGRMC) 2 induced activation of pro-oncogene c-MYC.
Methods: Human primary AMCs cultures were established using 
term non-laboring fetal membranes. To test induction of MET, AMCs 
(vimentin+) were treated with 200ng of P4. Specificity of P4 mediated 
effect was tested by gene silencing or by overexpressing PGRMC2. 
c-MYC effect was tested by co-treatment of P4 with c-MYC inhibitor 
10058. MET was determined by; 1) Cell morphology (bright field 
microscopy), 2) intermediate filaments (vimentin and cytokeratin [CK]-
18), and localization of junction marker (N-cadherin and E-cadherin)
(Immunocytochemistry), and 3) protein levels of c-MYC, transcription 
factors SNAIL/SLUG, PGRMC1/2 and N\E-cadherin ratio (western 
blot). T-test and One-Way ANOVA were used for statistical analyses as 
appropriate.
Results: P4 treated AMCs transitioned to AECs and significantly increased 
CK-18 (p<0.0001). P4 upregulated c-MYC (p=0.01),downregulated 
mesenchymal cell transcription factors SNAIL and SLUG (p=0.01) and 
increased E/N-cadherin ratio compared to untreated controls (p=0.02). Co-
treatment of P4 with siRNA to PGRMC2 or c-MYC inhibitor prevented 
P4 mediated MET. Likewise, overexpression of PGRMC2 facilitated 
P4 mediated transition of AMC to AECs with an increased CK-18 ratio 
over vimentin compared to P4 treatment alone. Induction of OS in AMCs 
caused down regulation of PGRMC2 (p=0.03) and western blot analysis 
showed downregulation of PGRMC2 expression in term labor membranes 
than term labor membranes (p=0.03).
Conclusion: Transition of AMCs to AECs by P4 may play an integral 
role in maintaining amnion membrane homeostasis during gestation. This 
transition is mechanistically mediated by P4-PGRMC2 induced activation 

of c-MYC and downregulation of mesenchymal transcription factors. 
At term, oxidative stress can override P4 signaling (by down regulating 
PGRMC2) forcing mesenchymal accumulation with limited recycling to 
promote parturition associated changes.

F-024
Quantitative Fetal Fibronectin Undertaken Prior to Insertion of 
Rescue Cerclage Predicts Latency to Delivery. Natalie Suff†, Katy 
Kuhrt, Rachel M Tribe, Andrew Shennan, Manju Chandiramani. King’s 
College London, London, United Kingdom.
Introduction: The aim of this study was to assess the predictive value of 
quantitative fetal fibronectin (fFN) concentration in cervicovaginal fluid 
for spontaneous preterm birth in women with bulging fetal membranes 
undergoing rescue cerclage.
Methods: This was a retrospective observational study from St Thomas’ 
Hospital, London of a cohort of women with singleton pregnancy and 
bulging fetal membranes presenting between 18 and 24 weeks of gestation 
(n=33), in the period 2015-2018. fFN concentrations in cervicovaginal 
fluid were measured quantitatively at the time of presentation in all women 
prior to cerclage insertion.
Results: Thirty-three eligible women with bulging fetal membranes who 
underwent a rescue cerclage were identified. The median gestational age 
was 20+0 weeks (18+6-21+2) at presentation and 29+3 weeks (23+3-38+2) at 
delivery, with a median time from rescue cerclage to delivery of 65.5 days 
(17-126.5). Concentration of quantitative fFN at presentation correlated 
negatively with time to delivery (Spearman’s rs = −0.52, p =0.0016). 
Mann-Whitney U analysis demonstrated a significant difference in the 
distribution of qfFN concentrations in women who delivered preterm 
compared to those who did not, both within 28 days from testing (p = 
0.0048) and <34 weeks (p=0.006). The median time to delivery was 
124 days (68-140) in women with fFN levels between 0-199 ng/mL, 
compared with 29 days (12-75) in women with fFN levels greater than 
200 ng/mL (p=0.0014).
Conclusion: Quantitative fFN has a role in predicting spontaneous 
preterm birth even in women with bulging fetal membranes undergoing 
rescue cerclage. A significant association between high fFN levels and 
underlying inflammatory pathology of the placenta has previously been 
shown and this may explain the shorter time to delivery following rescue 
cerclage in women with fFN levels above 200 ng/mL. Given the serious 
risks associated with rescue cerclage surgery, qfFN could be used to assist 
in the decision to insert a cerclage as well as in the counselling of these 
patients at high risk of delivering prematurely.

F-025
Injectable Silk-Based Hydrogel as an Alternative to Cervical 
Cerclage: A Rabbit Study. Yali Zhang†,1 Nicole Raia,2 Ashley Peterson,1 
David Kaplan,2 Michael House∗.1 1Tufts Medical Center, Boston, MA, 
United States; 2Tufts University, Medford, MA, United States.
Introduction: Although cerclage therapy is an important treatment option 
to prevent cervical insufficiency, it is associated with limited efficacy and 
procedure complications. Development of an alternative to cerclage would 
be a significant clinical development. Our long term goal is to develop an 
injectable biomaterial to augment the cervix as an alternative treatment 
for cervical insufficiency. We have previously reported on an injectable, 
silk-based hydrogel for cervical tissue augmentation in vitro. However, 
the performance of the hydrogel in vivo needs further study.
Methods: Pregnant rabbits were used as an animal model of pregnancy 
to study the mechanical properties, biocompatibility, and degradation 
of the hydrogel after cervical injection. A laparotomy was performed 
on gestational day 17 and the cervix was exposed. Silk hydrogel 
(approximately 200 μL volume) was injected into the cervix under direct 
visualization and the abdomen was closed. Controls were either injected 
with saline or treated with cerclage (5-0 polyethylene terephthalate 
suture). To study the effect on mechanical properties, animals (N=4) were 
immediately sacrificed and the cervix was tested in compression. H&E 
histology was used to visualize the hydrogel in the tissue. Biodegradation 
was evaluated by measuring hydrogel content in cervical tissues at days 
0, 5, 14, 28 and 42 after injection. Biocompatibility was assessed by 
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comparing expression levels of proinflammatory mediators between 
saline-injected, hydrogel-injected and cerclage groups one week after 
surgery.
Results: Hydrogel injection of the cervix during pregnancy resulted 
in significant tissue augmentation both grossly and histologically, with 
no significant change in tissue stiffness. There was no change in timing 
of delivery between silk-injected vs. saline-injected rabbits. Histology 
showed a mild inflammatory response surrounding the hydrogel. 
Biodegradation of the hydrogel occurred with time; 70% volume 
loss occurred over 42 days. At the gene and protein level, the tissue 
inflammatory response to the hydrogel was intermediate between saline 
(lowest) and cerclage (highest).
Conclusion: In pregnant rabbits, cervical injection of the silk-based 
hydrogel was biocompatible, was naturally degraded, and had no adverse 
effect on pregnancy. Silk-based hydrogels show promise for tissue 
augmentation during pregnancy. Further functional studies are needed to 
assess the capability of silk hydrogel in prevention of preterm birth due 
to cervical insufficiency.

F-026
Aspects of Myometrial Phenotype Transitions in Cell Culture Models. 
Trent Butler,1,2 Roger Smith,1,2 Eng-Cheng Chan∗.1,2 1University of 
Newcastle, Newcastle, Australia; 2Hunter Medical Research Institute, 
Newcastle, Australia.
Introduction: During pregnancy a phenotypic switch is thought to 
underlie the transformation of the myometrium from a quiescent to 
labouring phenotype. Few studies have explored phenotypic transitions 
in in vitro myometrial cell culture models. In general, smooth muscle 
cells exist in a continuum between a synthetic proliferative phenotype 
and a contractile non-proliferative phenotype, and experimental factors 
can change where cells lie on this continuum. We explored the effects of 
changing cell density or the composition of culture medium on myometrial 
cell phenotype in vitro.
Methods: Primary myometrial cells were isolated from myometrial 
biopsies obtained from term pregnant women who gave informed, written 
consent. Cells were cultured in a standard Dulbecco’s Modified Eagle’s 
Medium formulation. In all experiments cell morphology and confluency 
were monitored at 3 - 4 hour intervals using an Incucyte microscope. 
The effects of cell density were explored by plating myometrial cells at 
different densities and mRNA was extracted after 24 hours of culture. 
RT-qPCR was used to measure expression of a panel of genes including 
smooth muscle cell markers and contraction-associated proteins (CAP). 
Four genes analysed (HSPB1, PPP1R12A, VIM, and ACTAB) were chosen 
as reference genes after GeNorm analysis suggested that they had the 
most stable expression. To explore effects of changing the composition 
of media, cells were seeded at a constant density and the amount of fetal 
bovine serum (FBS) in media was varied.
Results: Cells cultured at different densities in the same media had similar 
morphology. There were approximately 2-fold or less estimated mean 
difference in normalised mRNA expression of GJA1, OXTR, PTGS1, 
MYL9, SMA, GAPDH, TUB1A, and TUBB between all cell densities and 
biological replicates. Changing the levels of normal or charcoal stripped 
FBS in media altered the morphology of myometrial cells, with a spindle 
shape consistent with a contractile phenotype becoming more defined as 
serum levels were reduced.
Conclusion: The phenotype of myometrial cells in vitro is mainly 
independent of their density in culture. Myometrial cells appear to exist 
in contractile phenotypes under serum-starved conditions and transition 
towards synthetic phenotypes as FBS concentrations are increased. 
Phenotypic transformation of myometrial cells that occurs during labour 
might be modelled in vitro through alteration of culture conditions.

F-027
A Decline in Tyrosine Phosphatase SHP-1 during Late Gestation 
Enhances Myometrial Remodeling via Activation of Focal Adhesion 
Kinase Leading to Labor. Lu Gao∗, Huai-Yan Chen, Ling-Tong Gao, 
Wei-Na Liu, Yu-Ji Zhang, Gang Wang, Xin Ni. Second Military Medical 
University, Shanghai, China.
Introduction: Throughout most of pregnancy, myometrial quiescence is 
stringently maintained, while labor is associated with marked changes in 
multiple genes and signaling pathways resulting in increased contracility. 
However, the mechanisms underlying these changes in myometrial 
remodeling are largely unknown. Protein kinases and phosphatases play 
critical roles in regulating the phosphorylation of proteins involved in 
smooth muscle cell functions. According to previous reports and our 
own studies, Src-homology phosphatase type-1 (SHP-1) is significantly 
decreased in rat uterus during late gestation, and in myometrium from 
women in labor compared to tissues from those not in labor, suggesting 
that the decline in SHP-1 may play a potential role in triggering labor.
Methods: Animal model and primary human myometrial smooth 
muscle cells (HUSMCs) were employed to explore the role of SHP-1 in 
myometrial remodeling during late pregnancy and in the onset of labor.
Results: Both mRNA and protein levels of SHP-1 were significantly 
decreased in myometrium from women at term in labor (TL) compared to 
tissues from women not in labor at term (TNL) (P<0.05). Timed-pregnant 
mice injected intraperitoneally (i.p.) once a day since 15.5 dpc with 
the specific SHP-1 inhibitor, PTPI-1, manifested a significant increase 
in preterm labor compared to saline injected controls (18.79±0.13d vs 
19.60±0.1d, P<0.05). Electron microscopic examination showed that 
the focal adhesions between myometrial cells from mice injected with 
PTPI-1 were greatly increased and more dense than in mice injected 
with PBS. We then performed a tyrosine phosphorylation array in 
HUSMCs in which SHP-1 was knocked-down, and found that tyrosine 
phosphorylation levels of 55 proteins were significantly increased (Si/
NC>1.10). Among these, were the MAPK proteins ERK1/2 and p38, 
PI3K and focal adhesion kinase (FAK), suggesting that SHP-1 may play 
important roles in myometrial cell proliferation and remodeling. This was 
confirmed using myometrial samples from mice injected with PTPI-1, in 
which time-dependent increases in phosphorylation levels of ERK1/2, p38, 
PI3K, as well as Y397 and Y576/577 sites of FAK, were observed. Co-IP 
confirmed a direct interaction between SHP-1 and FAK. Moreover, SHP-1 
knockdown using CRISPR-Cas9 promoted the spontaneous contraction 
of HUSMCs, which could be reversed by co-infection of LentiCRISPRv2 
containing FAK sgRNA.
Conclusion: These exciting findings suggest that decreased expression of 
protein tyrosine phosphatase SHP-1 toward term results in activation of 
FAK and downstream focal adhesion pathways and serves a key role in 
the enhancement of myometrial contractility leading to labor.Supported 
by National Natural Science Foundation, and Science and Technology 
Commission of Shanghai Municipals to LG.

F-028
Investigating PKA and AKIP Mediated Regulation of NF-kB 
Transcriptional Activity in Primary Myometrial Cells. Jonathan 
K Li†,1 Hyemin Kim∗,1,2 Mark Johnson∗.1 1Imperial College London, 
London, United Kingdom; 2Samsung Medical Centre, Seoul, South Korea, 
Korea, Republic of.
Introduction: Previous data has shown that PKAcα knockdown ablated 
cAMP repression of inflammation induced COX-2 even in the presence of 
progesterone (P4) treatment. PKAcα is a key mediator of this repressive 
effect. However, in IL-1B treatment, cAMP stimuli coupled with high 
levels of A Kinase Interacting Protein (AKIP1), PKAcα role changes to 
pro-inflammatory and enhances NF-kB subunit p65 phosphorylation. 
There is also a concurrent increase in COX-2. Other studies have shown 
AKIP1 provides a scaffold for NF-kB and PKAcα, and regulates the rate 
of translocation into the nucleus. It is likely that upregulation of COX-
2 expression is a result of increased translocation of NF-kB by AKIP, 
resulting in more binding. In this study, we aim to investigate the roles 
of PKAcα and AKIP1 on P65 binding to COX-2 promoter in context of 
term non laboring myometrium.
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Methods: Human primary myometrial cells were cultured in DMEM 10% 
FCS until passage 3. SiRNA-mediated knockdown of PKAcα and AKIP1 
were performed. Cells were starved in DMEM with 1% charcoal stripped 
FCS 12h prior to treatments. Cells were then incubated either alone or in 
combination with 1µM P4, 1ng/ml IL-1β and 10µM Forskolin (Fsk) for 
1 h for RT-qPCR and ChIP and 6h for western blots. ChIP, was carried 
out using P65 specific antibody. Primers used targeted the putative P65 
binding sites on COX-2 promoter.
Results: Preliminary data showed an increase in COX-2 in IL-1β treated 
cells. IL-1β used in conjunction with Fsk and P4 showed a decrease in 
COX-2. With knockdown of PKAcα or AKIP1 in presence of IL-1β, Fsk 
and P4 retained a suppressive effect, though siPKA had higher levels of 
COX-2. In ChIP, Fsk treatment had a decrease to 0.7 ± 0.1-fold (mean ± 
SD; n=4) in NF-kB binding. During P4 or P4 with Fsk treatment, NF-kB 
binding increased by 1.6 ± 1.2 and 2.4 ± 1.7-fold, respectively. AKIP1 
and PKAcα knockdown in conjunction with IL-1β treatment increased 
in NF-kB binding to COX-2 promoter relative to cells with siNT. When 
Fsk is also used, there is a 4.7 ± 2.8-fold increase in NF-kB binding.
Conclusion: Our results reveal Fsk has an inhibitory effect on NF-kB 
binding in myometrium. However, in siPKA, Fsk increased NF-kB 
binding. This correlates to higher levels of COX-2 relative to siNT 
cells in similar treatments. This suggests that there is increased nuclear 
localization of NF-kB. AKIP1 knockdown on the other hand, we expected 
a decrease in NF-kB binding, but observed an increase in all treatments 
whilst COX-2 did not decrease relative to siNT. P4 in combination with 
Fsk has been shown to affect NF-kB binding though the exact role is not 
known. Overall, results have shown Fsk acts to repress COX-2, but in the 
presence of siPKA, NF-kB binding increases. Given the preliminary nature 
of our data and also the unexpected effect of siAKIP on NF-kB binding, 
further experiments will be required to understand the mechanisms of 
AKIP1.

F-029
The Effectiveness of Electroceutical versus Pharmaceutical Tocolysis 
in Decreasing Preterm Uterine Electrical Activity. Kathryn E Patrick†,1 
Jeffrey Karsdon∗,1 Neil Euliano∗,2 Minh Tam Nguyen∗,2 Anthony 
Gregg∗,3 Frederick Naftolin∗.4 1University of Florida, Gainesville, FL, 
United States; 2OBMedical, Inc., Newberry, FL, United States; 3Baylor 
University Medical Center, Dallas, TX, United States; 4New York 
University, New York University, NY, United States.
Introduction: Preterm labor (PTL) accounts for nearly 50 percent of 
preterm birth (PTB), which is a significant cause of neonatal morbidity 
and mortality. Pharmaceutical tocolysis is the only treatment for PTL. 
These tocolytics are largely ineffective and associated with significant 
maternal and neonatal side effects. Electrical inhibition (EI) is a novel 
electroceutical method of tocolysis with no apparent side effects that 
uses an externally applied electrical current as a uterine pacemaker to 
rapidly alter uterine contractility. Uterine electromyography (EMG) 
measures myometrium electrical activity. EMG burst signal energy during 
a contraction shifts to a higher frequency prior to delivery. EMG power 
spectral density (PSD) peak frequency (fp) can distinguish physiologic 
uterine activity from the electrical activity that initiates mechanical 
contractions. We tested whether EI decreased fp as effectively as 
pharmaceutical tocolytics.
Methods: EI was applied during preterm contractions of patients 
receiving magnesium. EMG PSD analysis determined the fp during EI in 
conjunction with pre- and post-control observation periods. A literature 
search was performed looking for the effect of pharmaceutical tocolytics 
on uterine PSD measurements during preterm labor. The fp (mean±sd) 
before and after treatment, percent difference in PSD, and the rate of 
action (%/h) were calculated.
Results: Three studies were identified using atosiban (oxytocin receptor 
antagonist), progesterone, and nifedipine. Treatment with EI was 
associated with a 30.5% decrease in uterine electrical activity when 
compared to atosiban (25.4%, µW/s), progesterone (21.4%, fp), and 
nifedipine (7.2%, fp) (figure 1). The fp was significantly lower with EI 

compared to progesterone or nifedipine, P<0.05. EI was also associated 
with the fastest rate of decrease in uterine activity at 93%/h when compared 
to nifedipine (29%/h), progesterone (11%/h), and atosiban (5%/h). 
*Figure(s) will be available online.
Conclusion: EI is associated with an effective and rapid decrease 
in preterm uterine electrical activity when compared to the existing 
pharmaceutical alternatives atosiban, progesterone, and nifedipine. EI 
may allow for the safe, rapid, and sustainable inhibition of preterm uterine 
electrical activity, preterm contractions, and PTB.

F-030
Comparison of Prostaglandin E2 (PGE2) and Prostaglandin 
E1 (PGE1) and Characterization of Uterine Response Based on 
Vasoactive Peptide and Flow Volume in Low Risk Pregancy at 
Term. Gabriele Urban∗,1 Stefano Signorini∗,2 Di Iorio Romolo∗,3 Piero 
Tortoli∗.4 1CHNM, Mayenne, France; 2University of Milan-Bicocca, 
Desio Hospital, Italy; 3University of Rome, Rome, Italy; 4University of 
Florence, Florence, Italy.
Introduction: The objective of this study was to compare the effect of 
prostaglandin E2 (PGE2) and prostaglandin E1 (PGE1) for induction of 
labour in low risk pregnancy at term (LRPT) with unfavorable Bishop 
Score analysing vasoactive peptide levels , inflammatory marker and 
uterine artery volume flow modifications.
Methods: All the patients were induced with a Bishop Score < = 3. Patients 
were randomly allocated for PGE1 (25-µg vaginal tablets; [n=100] or 
PGE2 (10 mg vaginal inserts; [n=100]).Serum SP (SP) an Pentraxin 3 
(PTX3) concentration was measured using ELISA blinded to an external 
laporatory and uterine volume flow were analysed using a sperimental 
multigate Doppler analysis in real time set-up (ULAOP). Blood sample 
and Doppler were collected before administarion , after 4 and 8 hours.
Results: The PGE1 branch shows levels of SP significantly higehr 
(p=0.017) than PGE2 group with a progressive increase of SP levels after 
8 hours. Levels of PTX3 are not significant different in the two groups 
(p=0.8), altough a significance increased in serum levels of PTX3 were 
noted (p=0.001) in the sequent sample time. Volume flow in uterine 
artery is significantly increased in the PGE1 compared to the PGE2 
administration (p=0.007) after 4 hours, after 8 hours volume flow is not 
significantly changed in each branch (p=0.6)
Conclusion: PGE1 are associated with earlier increse of vasoactive 
peptide and uterine flow volume than PGE2 in patinets with BS < = 3. 
PTX3 serum levels are increased without significants differences between 
the PGE1 and PGE2 groups.

F-031
Novel and Transformative Changes in the cAMP Effector Pathway 
in Three Distinct Types of Preterm Labour. Alice Varley†, Angela 
Yulia, Kaiyu Lei, Vignesh Jayarajan, Natasha Singh, Suren R Sooranna, 
Mark R Johnson∗. Imperial College London, London, United Kingdom.
Introduction: The cAMP signalling pathway and its effectors, specifically 
the activity of protein kinase A (PKA) and exchange proteins directly 
activated by cAMP (Epac1) in oxytocin receptor (OTR) regulation, have 
been identified to contribute in the onset of term labour. Recent data 
from our group demonstrated critical changes in this pathway, where in 
the absence of myometrial PKA activity, cAMP increased OTR gene and 
protein expression in an Epac1-dependent manner. To date, the role of the 
cAMP effector system has not been examined in preterm labour. Our aim 
was to investigate whether phenotypically distinct forms of preterm labour 
are associated with changes in the cAMP effectors and key components 
of the cAMP signalling pathway.
Methods: Myometrial biopsies were taken from the upper margin of 
the lower segment uterine incision from women, either non-labouring 
or labouring between 24-36 weeks gestation, undergoing Caesarean 
section at Chelsea and Westminster Hospital. Samples were classified 
into phenotypically defined groups including; preterm not in labour 
(PTNL, n=17), idiopathic preterm labour (I-PTL, n=17), labour due to 
chorioamnionitis (CA-PTL, n=11), preterm twin no labour (T-PNL, n=9) 
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and preterm twin labour (T-PTL), n=12). Tissues were snap frozen for 
subsequent analysis by western blotting, quantitative PCR and cAMP 
assays.
Results: Across all 3 causes of preterm labour, there was no change 
in the total myometrial cAMP levels. PKAR2α protein levels however 
declined in all subtypes of preterm labour, whereas the mRNA levels were 
increased in CA- and I-PTL. For PKAc, protein levels were increased in 
CA- and I-PTL, but mRNA levels were unchanged. Epac1 mRNA and 
protein levels were increased in all subtypes of PTL. PDE4B protein 
levels were increased in both CA- and I-PTL. OTR mRNA and protein 
levels were increased in T-PTL, while protein levels were also increased 
in I-PTL samples. All these changes were significant in comparison with 
the PTNL and T-PNL groups.
Conclusion: The changes observed previously in the cAMP effector 
pathway in the human myometrium at term are present in all 3 forms of 
preterm labour and are associated with an increase in OTR mRNA and/or 
protein levels. It is thus plausible that the molecular switch determining 
cAMP action in regulating OTR expression and subsequent initiation of 
term labour may also be the driving influence in preterm labour. As such, 
the cAMP effector system may be a potential future therapeutic target in 
the prevention of preterm labour.

F-032
Accessible Genome in Human Myometrial Tissues. San-Pin S Wu,1 
Tianyuan Wang,1 Matthew L Anderson,2 Francesco J DeMayo∗.1 1National 
Institute of Environmental Health Sciences, Research Triangle Park, NC, 
United States; 2Baylor College of Medicine, Houston, TX, United States.
Introduction: The myometrium maintains the structural integrity for 
the uterus and generates force for parturition. During pregnancy, the 
myometrium remodels structurally and functionally transforming from 
a synthetic to a contractile state. While hormone dependent signaling is 
linked to such change, underlying genetic and epigenetic mechanisms 
remain unclear. We hypothesize that myometrial genome accessibility 
alters between states of pregnancy and is associated with change of gene 
expression.
Methods: Accessible genome of myometrial tissues from 1 nonpregnant 
at the proliferative phase (NP) and 2 term-pregnant (TP) human subjects 
were determined by ATAC-seq. Transcriptomes of human myometrial 
tissues from NP (n=3) and TP (n=3) groups were examined by RNA-seq. 
Enrichment of binding motifs and genome footprinting of transcription 
factors were determined by HOMER and BaGfoot, respectively.
Results: NP and TP specimens displayed distinct patterns of accessible 
genome with 6970 and 11210 unique open chromatin regions (OCRs), 
respectively. Motif analysis revealed that OCRs solely present in the 
NP or the TP states exhibit enrichment of 20 and 15 uniquely enriched 
transcription factor binding motifs, respectively. NP and TP myometrial 
tissues also share common 27256 OCRs in which 24 uniquely enriched 
motifs are identified. Genome footprinting analysis revealed motif 
enrichment of forkhead box, homeobox and early growth response 
transcription factors, among others, in OCRs that changed between NP 
and TP states, suggesting potential genome occupancy of these factors 
in the myometrium. Integrated analysis on myometrial transcriptome 
and accessible genome revealed that expression of 542 genes positively 
and 343 genes negatively correlates with the open chromatin status of 
cis-acting elements nearby. Further examining these cis-acting elements 
identified enriched binding motifs of transcription regulators, including 
progesterone receptor, estrogen receptor and activating transcription 
factors, whose predicted molecular activities are also altered based on 
the expression of their downstream target genes in the myometrium.
Conclusion: Our findings indicate that alterations of genome accessibility 
are part of the myometrial remodeling process and may serve as a 
mechanism to modulate interactions between transcription factors and 
the genome. We also identified myometrial genes that could be subject 
to the control of genome accessibility and candidate transcription factors 
that are associated with regulation of these genes.

F-033
A Comparison of Hysterectomies for Bleeding with Hysterectomies for 
Pain. Turner Bradley,1 Stewart F Cramer,2 Debra S. Heller.3 1University of 
Rochester School of Medicine, Rochester, NY, United States; 2University 
of Rochester School of Medicine, Rochester General Hospital, Rochester, 
NY, United States; 3Rutgers-New Jersey Medical School, Newark, NJ, 
United States.
Introduction: For over 100 years, clinically enlarged uteri have been 
associated with abnormal uterine bleeding. There is also a century-old 
association of outer wall myometrial scars (fibrosis uteri) with parity, 
and we have recently suggested that smaller, similar scars of the nerve 
rich inner myometrium (inner myometrial elastosis [IME]) may correlate 
with pain symptoms. Bulky myometrial hyperplasia (MMH), like fibroids 
and adenomyosis, can cause increased intramural pressure. Increased 
intramural pressure can lead to a globoid outward bulging uterus, 
correlating with clinical enlargement on physical examination, unrelated to 
uterine weight. It can also lead to obstructed venous drainage, as in fibroid 
uteri, resulting in endometrial vascular ectasia and abnormal bleeding. 
Subserosal ridges (SSRs) can resist outward bulging and deflect pressure 
inwards (promoting inward bulging that may be detectable on pelvic 
ultrasound, simulating fibroids), resulting in microscopic tears that heal 
with IME. We sought to compare hysterectomies performed for bleeding 
with those performed for pain.
Methods: 58 hysterectomies for pain and/or bleeding were evaluated 
for weight, wall thickness, and IME. Gross photographs after complete 
fixation were used to avoid missing obvious MMH, which is seldom 
apparent in fresh uteri; and to document SSRs.
Results: Obvious MMH caused pressure-related symptoms in 40/58 cases 
(69%). Hysterectomies for bleeding (mean 118 gm, range 42-218) were 
heavier (p= 0.035) than hysterectomies for pain (mean 91 gm, range 38-
151), but weighed the same as hysterectomies for both bleeding and pain 
(mean 119 gm, range 44-183). Hysterectomies for pain, with or without 
bleeding, had more IME than hysterectomies for bleeding (p= 0.029 and 
0.033, respectively).
Conclusion: When SSRs deflect pressure inwards, bulky MMH causes 
increased intramural pressure that leads to IME (the pain lesion); however, 
when SSRs are absent, bulkier MMH eventually leads to outward bulges 
and abnormal bleeding. The same pathogenesis may explain pain and 
bleeding due to myomas and adenomyosis; however, more study is needed.

F-034
Increased Expression of Osteomodulin and C-Type Lectin Domain 
Family 4 Member in Abnormal Intrauterine Pregnancies Compared 
to Ectopic Pregnancies. Jessica A Lentscher†, Laurel Gillette, Zachary 
Colburn, Richard O Burney, Gregory E Chow∗. Madigan Army Medical 
Center, Tacoma, WA, United States.
Introduction: Ectopic pregnancy is common in the United States, 
occurring in up to 2% of pregnancies. Current clinical detection methods 
are limited, and unfortunately ectopic pregnancy is a leading cause of 
morbidity and mortality among women in the first trimester. A reliable 
diagnostic test for the detection of ectopic pregnancy in the setting of a 
clinically non-viable pregnancy of unknown location (NV-PUL) is needed. 
The expression of osteomodulin (OMD) and C-type lectin domain family 
4 (CLEC4M) was investigated in both ectopic and abnormal intrauterine 
pregnancy endometrial samples. OMD is a member of the small leucine-
rich repeat proteoglycan family, and has known functions in collagen 
formation. CLEC4M is a trans-membrane protein, and has been previously 
linked to von Willebrand factor and liver sinusoidal cells.
Methods: Endometrial samples were collected from women with 
abnormal intrauterine pregnancy (AIUP) or ectopic pregnancy (ECT) 
undergoing surgical intervention (n=57). Of these samples, 28 from 
women with AIUP and 20 from women with ECT met inclusion criteria 
for genome-wide, array-based transcriptome analysis. Samples were 
included for analysis if they had RNA Integrity scores greater than 9, 
gestational age less than 9 weeks, and no known fetal aneuploidy (n=11). 
). Differentially expressed genes (DEG) with statistical significance were 
adjusted for multiple comparison. Orthogonal validation with quantitative 
real time PCR was performed (n=43).
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Results: Comparison of endometrial gene expression signatures from 
AIUP and ECT samples revealed 53 DEGs. Expression of OMD and 
CLEC4M were upregulated 2.5- and 1.4-fold, respectively, in abnormal 
intrauterine pregnancies compared with ectopic pregnancies. RT-PCR 
validation confirmed increased expression of OMD (P=0.003) and 
CLEC4M (P=0.005) in intrauterine pregnancy samples. A logistic 
regression classifier, consisting of these two genes, demonstrated an 
average accuracy of 81.9% for the detection of ectopic pregnancy. Using 
publicly available endometrial transcriptome data from a study with 
similar AIUP and ECT cohorts, the classifier showed 91.7% average 
accuracy in detecting ectopic pregnancy, for an average area under the 
receiver operator characteristic curve of 0.92.
Conclusion: This study demonstrates a novel finding of increased 
gene expression of OMD and CLEC4M in AIUP compared to ECT. 
This finding is strengthened by the validation in an external data set 
with a high accuracy in detecting ectopic pregnancy. These molecular 
candidates for the diagnosis of NV-PUL inform plausible candidates 
for future investigation into development of a peripheral biomarker for 
ectopic pregnancy.

F-035
Using Dynein Heavy Chain-5 & Creatine Kinase Levels in Cervical 
Fluid and Blood for Early Diagnosing of Ectopic Pregnancy. 
Cagdas Sahin∗, Zihni Onur Uygun, Ismet Hortu, Ali Akdemir, Meltem 
Kocamanoglu, A. Mete Ergenoglu, Yasemin Akcay. Ege University, 
Medicine Faculty, Izmir, Turkey.
Introduction: Ectopic pregnancy is a life threatening problems in 
reproductive ages. Diagnosing of ectopic pregnancy in early period 
provides to reducing mortality and morbidity and gives an opportunity 
for medical treatment to preserve fallopian tubes. Evaluation of cervical 
fluid for determining of ectopic pregnancy provides different aspect for 
diagnosis of ectopic pregnancy.
Methods: In this prospective clinical study, ectopic pregnancy patients 
as study group (n=46), intrauterine pregnancy patients as control group 
(n=29) and non-pregnant patients as negative control group (n=10) 
participated to study. Cervical fluid samples were collected with using 
merocel sponge via transvaginal application into the external cervical 
ostium. Additionally, serum samples were obtained from patients and 
all samples were storage in -80 oC freezer for subsequent analysis of 
Dynein heavy chain-5 and creatine kinase. Cervical fluid was extracted 
from sponges for biochemical analysis. Dynein heavy chain-5 and creatine 
kinase levels were determined by enzyme linked immunosorbent assay 
kits in samples.
Results: Reduced cervical fluid dynein heavy chain-5 levels was 
diagnosed in ectopic pregnancy group compared to intrauterine pregnancy 
group (median 3.42 ng/mL; 25%-75% percentile 0 - 9.56 ng/mL vs median 
6.14 ng/mL; 1.40 - 8.31 ng/mL; p<0.001). On the other hand, serum dynein 
heavy chain-5 levels were comparable between two groups (median 1.26 
ng/mL; 0.08 - 8.90 ng/mL vs median 1.41 ng/mL; 0.84 - 6.49; p=0.84). 
But, dynein heavy chain-5 protein was not detected in non-pregnant 
patients’ samples; serum and cervical fluid. Statistical significant increased 
cervical fluid creatine kinase levels were diagnosed in ectopic pregnancy 
group compared to intrauterine pregnancy group (median 4477.61 IU/L; 
0 - 64925.37 IU/L vs 0 IU/L; 0 - 6832.30 IU/L; p=0.006). But serum 
creatine kinase levels were similar between two groups (median 65 IU/L; 
20 - 277 IU/L vs median 66 IU/L; 37 - 202 IU/L; p=0.88).
Conclusion: Measuring of creatine kinase and dynein heavy chain-5 in 
cervical fluid might be promising markers for early diagnosing of ectopic 
pregnancy. Additionally, dynein heavy chain-5 levels in cervical fluid may 
be useful for discriminating normal and abnormal pregnancies.

F-036
Contraceptive Practice in Obese Women Who Have Undergone a 
Bariatric Surgery Procedure. Darios Getahun,1 Morgan R Peltier,2 
Deborah A Wing,3 Theresa M Im,1 Vicki Y Chiu,1 Harpreet S Takhar,1 Sally 
F Shaw,1 Michael J Fassett∗.4 1Kaiser Permanente Southern California, 
Pasadena, CA, United States; 2Winthrop University, Mineola, NY, United 
States; 3University of California, Irvine, CA, United States; 4West Los 
Angeles KPSC Medical Group, Los Angeles, CA, United States.
Introduction: Available evidence suggest that bariatric surgery (BS) can 
provide long-term weight control and health benefits. However, BS may 
affect the absorption and metabolism of drugs. Data on contraceptive 
usage after a BS is limited. We aim to examine the short- and long-term 
contraceptive practice and whether the choice of contraceptive usage 
differs by race/ethnicity.
Methods: For this study, we used data extracted from the 2008-2017 
Kaiser Permanente Southern California electronic medical records. 
Obese women aged between 18 and 44 years who have undergone a BS 
procedure (n=13,925) were followed longitudinally to determine their 
contraceptive practice. Women with a previous history of hysterectomy 
with/without oophorectomy, or who had undergone natural or surgical 
menopause were excluded from the study. We used pharmacy records to 
ascertain contraceptive dispensing and the contraceptive method chosen 
before and after the BS procedure (pre-BS and at <1, 1-2, and >2 post-BS 
years). The contraceptive methods studied were long-acting contraception, 
short-acting hormonal contraception (combined oral contraceptives 
[COCs], progestin only oral contraceptives [POPs], vaginal ring and 
patch) and other contraceptives.
Results: During the study period, the number of women who have 
undergone a BS procedure increased from 1383 in 2008-2009 to 3063 
in 2016-2017 (a relative increase of 122%, p <0.001). Prior to the BS 
procedure, 9996 (75%) were not on contraception, 951 (7.1%) were using 
the long-acting contraception, and 2232 (17%) were using short-acting 
hormonal contraception. The proportion of women who were using long-
acting contraceptive methods increased with the time after surgery (21.2%, 
32.5% and 42.6%, at < 1, 1-2, and >2 years post-BS, respectively [p-value 
for difference <.001). On the other hand, the method of choice for short-
acting hormonal contraception dropped from 72%, 60% and 51%, at < 1, 
1-2, and >2 years post-BS, respectively [p-value for difference <.001). The 
most substantial drop was observed in vaginal ring and COCs usage (71% 
and 24% reductions, respectively). A significant race/ethnicity difference 
(p<.0001) was observed in post-BS contraception practice.
Conclusion: Findings of this study suggest significant shift in post-BS 
contraceptive method choice and it varies across time and race/ethnicity. 
Further investigation is needed to explore factors influencing post-BS 
contraception practice and the reason for racial-ethnic differences.

F-037
The Effects of Guizhi Fuling Wan on the Development of 
Endometriosis. Chih-Chen Chen, Chun-Yen Huang, Li-Yen Shiu, 
Ya-Chun Yu, Tzu-Wei Liu, Jui-Chi Lai, Nari Kay, Yu Chang, S. Joseph 
Huang∗, S. Joseph Huang∗. E-Da Hospital, Kaohsiung, Taiwan.
Introduction: Endometriosis is a chronic gynecologic disorder which 
perturbs women’s lives worldwide. It causes severe pelvic pain and usually 
leads to infertility. Although several surgical and medical interventions 
are available to treat this disease, the recurrence rate stays high. Although 
the pathogenesis of endometriosis remains unclear, immune dysregulation 
is suggested to be associated with the development of endometriosis. 
Macrophages (Mφs) play major role in the pathogenesis of endometriosis, 
whereas the role of B-cells still needs to be elucidated. Guizhi Fuling 
Wan (GFW) is a traditional Chinese herbal formula used for the 
treatment of inflammatory conditions with unprecedented safety record. 
It was suggested to be effective in treating endometriosis. Our previous 
data demonstrated that GFW significantly inhibited the expression 
of macrophage-recruiting chemokines in the endometrium. Thus, the 
current study aimed to investigate the effects of GFW on endometriosis 
and immune modulation. The treatment combining the drugs used in the 
current clinical practice and GFW will also be investigated.
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Methods: Autologous endometriosis mouse model was established 
by suturing 4 pieces of endometrial tissue 1 mm in diameter to the 
peritoneum. The mice were pretreated with either ddH2O or various 
doses of GFW for 7 days before the surgery followed by maintaining the 
treatment or combined with a drug used in the current clinical practice 
for 28 days. A sham-operated mouse was treated with the same GFW 
protocol. After sacrifice, the area of endometriotic cysts and the degree of 
pelvic adhesion were measured. The numbers of Mφs and B-cells in the 
peritoneal lavage was determined by flow cytometric analysis. Moreover, 
the expression of I-CAM and VEGF was assessed by Western blotting 
and immunohistochemistry (IHC)
Results: GFW significantly decreased the area of endometriotic cysts and 
the degree of pelvic adhesion, compared to controls. I-CAM and VEGF 
expression was reduced by GFW. GFW did not exhibit additive effects 
on the treatment of endometriosis by drugs used in the current clinical 
practice. The numbers of Mφs and B-cells in the peritoneal lavage were 
reduced and increased by GFW, respectively.
Conclusion: GFW effectively inhibited the development of endometriosis 
without additional effects on current drugs. The regulation of macrophage 
and B-cell recruitment is associated with the GFW treatment in mice 
with endometriosis.

F-038
Phenotypic Characterisation of Lesion-Resident and Peritoneal 
Macrophages in a Mouse Model of Endometriosis. Chloe Hogg†, 
Andrew W Horne∗, Jeffrey W Pollard∗, Erin Greaves∗. University of 
Edinburgh, Edinburgh, United Kingdom.
Introduction: Endometriosis is a chronic inflammatory estrogen-
dependent disorder defined by the presence of endometrial-like tissue 
outside the uterus (lesions), estimated to affect ~176 million women 
worldwide. Current treatment options are unsatisfactory and there is 
an unmet need for new medical therapies. Macrophages play a role 
in the growth, vascularization and innervation of lesions, and offer a 
potential therapeutic target. However, the phenotype of macrophages 
in endometriosis lesions is underexplored. We hypothesized that 
endometriosis macrophages possess a lesion-specific phenotype that is 
independent of ontogeny.
Methods: We induced endometriosis in WT mice using donor ‘menses’ 
endometrial tissue from Csf1r-EGFP mice (macrophages express GFP), 
allowing us to distinguish GFP+ endometrial macrophages in the resulting 
lesions. Lesions and peritoneal lavage were analysed by flow cytometry.
Results: 16% (SEM± 4%) of macrophages in lesions were GFP+ 
endometrial macrophages(N=6). These cells had a homogeneous 
phenotype (CX3CR1+ CCR2+ MHC II- CD86+). Of the GFP- host 
derived macrophages 28.4% (SEM± 3%) had the same phenotype as the 
endometrial macrophages. We also identified another four phenotypes 
of GFP- macrophages that were MHC11+ and CCR2-. Each population 
accounted for 10% of total macrophages. Macrophage phenotypes 
in lesions were consistent across animals. We found more CCR2+ 
macrophages in the peritoneal cavity of mice with endometriosis compared 
to naive (p=0.005) and sham animals (p=0.01) (N=6). The number of 
macrophages expressing CCR5, CD200, CD86, MHC II and CX3CR1 
was similar in peritoneal macrophages from endometriosis mice compared 
to sham mice.
Conclusion: The phenotype of lesion-resident macrophages appears to 
be largely independent of origin and consistency across animals suggests 
that a predominant ‘lesion-specific’ macrophage signature exists. We 
suggest that, once incorporated into lesions, macrophages obtain a defined, 
pro-disease phenotype in response to local micro-environmental clues. 
Other macrophage phenotypes are present but the dynamics of these 
cells currently remains unknown. This data indicates that macrophages 
in lesions possess a predictable phenotypic signature and contributes to 
the aim of developing macrophage-targeted therapies for women with 
endometriosis.

F-039
Obesity Does Not Impact on Endometrial Gene Expression in Women 
with Endometriosis. Sarah J Holdsworth-Carson,1 Jessica Chung,1 Martin 
Healey,1 Jenny N Fung,2 Grant Montgomery,2 Peter Rogers,1 Jane Girling.3 
1University of Melbourne, Parkville, Australia; 2University of Queensland, 
Brisbane, Australia; 3University of Otago, Dunedin, New Zealand.
Introduction: It is well established that women with an obese body 
mass index (BMI) have a reduced incidence of endometriosis. Recently, 
we determined that while the incidence of endometriosis was lower in 
obese patients, these women had more severe disease (as per the revised 
American Fertility Society (rAFS) score) compared to women with 
lower BMIs. This obesity-associated increase in endometriosis severity 
was reflected by the observation that obese women were diagnosed with 
significantly less stage I disease. Endometriosis is considered a disease of 
endometrial origin; therefore, it is of interest to study eutopic endometrial 
gene expression in studies pertaining to endometriosis. The objective of 
this study was 2-fold: 1) In obese women with endometriosis, does the 
eutopic endometrium demonstrate differential gene expression relative 
to women with endometriosis and a lower BMI? 2) In obese women 
with stage I endometriosis, does the eutopic endometrium demonstrate 
differential gene expression compared to women with a lower BMI who 
also have stage I disease?
Methods: Endometriosis was diagnosed following surgical and 
histopathological confirmation. Women with/without endometriosis 
were grouped into BMI (kg/m2) categories. Total RNA from endometrial 
tissue was extracted and gene expression was generated using Illumina 
Human HT-12 v4.0 Beadchips. Following correction for multiple testing 
(including for menstrual cycle stage), genes with an adjusted P value (false 
discovery rate) less than 0.05 were declared differentially expressed.
Results: Endometrial gene expression from obese women with 
endometriosis (n=15) were compared to women with endometriosis and 
normal (n=78), pre-obese (n=35) and combined lower BMIs (n=113); no 
significant differential gene expression between groups was observed. 
Next, we limited the analysis to women with stage I endometriosis (obese 
n=7, pre-obese n=21, normal n=41, and combined pre-obese and normal 
BMIs n=62); no significant differences were observed.
Conclusion: Obesity has negative consequences in several endometrial 
pathologies. For example, studies report differential endometrial gene 
expression in association with obesity in endometrial cancer. In contrast 
and with respect to endometriosis, we conclude that obesity does not 
impact on endometrial gene expression. Future research will need to look 
beyond the endometrium to determine the influence of obesity on disease 
mechanisms in endometriosis.

F-040
Migrating Stem Cell-Like Pale Cells in Adenomyosis: New Insight 
into the Disease Pathogenesis. Mohamed Gamal Ibrahim†,1 Veronika 
Altenburger†,1 Walid Shalaan†,1 Sebastian Schäfer,1 Ludwig Kiesel∗,1 
Birthe Heitkötter∗,1 Uwe Hansen∗,1 Sylvia Mechsner∗,2 Martin Götte∗,1 
Andreas Schüring∗.1 1University Hospital of Muenster, Muenster, 
Germany; 2Charité University of Medicine, Berlin, Germany.
Introduction: A dislocation of fragments of endometrium into the 
myometrium, secondary to chronic uterine dysperistalsis, is till nowadays 
the most accepted theory of the adenomyosis (AM) pathogenesis. 
However, no evidence of such tissue dislocation is described. Moreover, 
a unique cell population, named pale cells (PCs), was seen -ultra-
microscopically- migrating through ultra-micro-rupture in the basal 
membrane of the basal glands into the underlying stroma of AM-uteri. 
They reside in the endometrial glands of the basalis endometrium and 
lack any visible cell-cell contact to the neighboring epithelial cells. 
Furthermore, PCs were previously seen in peritoneal endometriotic 
lesions, too. Hence, PCs may exhibit a (bi-directional) migration, to be 
involved in adenomyosis/endometriosis development.Research question: 
Do PCs exhibit stem cell markers?
Methods: Basic research study based on immunohistochemistry and 
Immunofluroscence staining of paraffin sections of full-thickness AM (n= 
34) and non-AM uteri (n=26). Biopsies were obtained from hysterectomy 
specimens of pre-menopausal patients. Different cell markers were 
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analyzed in eutopic endometrium (non-AM), eutopic endometrium 
(AM) and ectopic endometrium (AM lesions); Syndecan-1, NUMB, 
E-cadherin, Musashi-1 and CD15. An immunoreactive score (IRS) was 
then calculated. A transmission electron microscopy (TEM) was done 
in peritoneal endometriosis and eutopic endometrium, and immunogold 
labeling with Musashi-1 and CD15 of the PCs was done.
Results: Syndecan-1 immunolabeling was maintained in eutopic 
endometrium, while significantly lower expressed in AM lesions. 
E-cadherin immunolabeling was also maintained in both eutopic 
and ectopic endometria. Furthermore, NUMB immunolabeling was 
significantly higher in AM lesions than in eutopic endometrium. However, 
single E-cadherin negative epithelial cells in both eutopic and ectopic 
endometria were seen, co-expressing stem cell markers; Musashi-1 
and CD15. They were more concentrated in the basalis endometrium. 
Moreover, these cells (PCs) were morphologically characterized by 
TEM, were labelled with Musashi-1 and CD15, and lacked any adherens 
junctions.
Conclusion: A maintained expression of Syndecan-1, NUMB and 
E-cadherin in eutopic and ectopic endometrium is in favor of a maintained 
cell polarity. This hence negotiates the widespread assumption of 
dislocation of endometrial fragments into the myometrium in the course 
of the disease development. Furthermore, the PCs exhibited stem cell 
markers that may give a new insight into a possible role of those cells in 
the disease development.

F-041
Exosome Proteins from Peritoneal Fluid Samples of Women as 
Potential Biomarkers of Endometriosis. Hannah M Nazri†,1 Maria 
Imran,1 Kavita S Subramaniam,1 Roman Fischer,2 Benedikt Kessler,2 
Krina T Zondervan,1,3 Thomas T Tapmeier∗,1 Christian M Becker∗.1 
1Endometriosis CaRe Centre, University of Oxford, Oxford, United 
Kingdom; 2University of Oxford, Oxford, United Kingdom; 3Wellcome 
Centre for Human Genetics, Oxford, United Kingdom.
Introduction: Endometriosis is the presence of ectopic endometrial-like 
tissue outside the uterus which is associated with severe menstrual and 
non-menstrual pain (lower abdominal pain, painful sex and defecation) 
and infertility. The cause of endometriosis is unknown. No clinically 
useful biomarker has yet been identified. The diagnosis currently relies on 
the (inconsistent) application of risk factors, non-specific symptoms and, 
as the gold standard, diagnostic laparoscopy. Consequently, this causes 
diagnostic delay. Exosomes, cell-derived nanovesicles, have been implied 
in malignant and benign disease as novel inter-cellular communication 
agents. They are of great interest in disease pathology and as potential 
carriers of specific biomarkers. Our objective was to study proteins found 
in exosomes derived from the peritoneal fluid (PF) of endometriosis and 
control samples, as potential biomarkers for endometriosis. Differences 
in concentrations and sizes of exosomes between the two groups have 
been observed and potentially reflect qualitative differences i.e. exosome 
proteins.
Methods: In this pilot study, PF was sampled from 28 endometriosis 
patients with different stages of disease and surgical controls and the 
exosomes therein were analysed. Samples were pooled according to 
cycle phase and disease stage. Exosomes were isolated using sequential 
centrifugation steps and size exclusion chromatography. The resulting 
experimental samples were analysed by nanoparticle tracking analysis, 
transmission electron microscopy, immunoblotting and mass spectrometry.
Results: Exosomes are present in PF. The concentration varies with 
disease stage (p<0.0001, ANOVA, Dunnett’s post-test). Proteomic 
analysis shows endometriosis-specific proteins in exosomes derived from 
patient PF compared to controls. The protein content changed according 
to menstrual phase; in exosomes of the proliferative phase, nine proteins 
were found in the endometriosis but not in the control group, in the 
secretory phase, three proteins were present in the endometriosis groups 
but not in the controls.
Conclusion: Our findings demonstrate proteomic differences in 
exosomes derived from the PF of endometriosis and control samples. 

The endometriosis-specific protein signature identified will have to be 
validated as a biomarker of endometriosis in larger WERF EPHect-
compliant studies and investigated towards its role in the pathogenesis.

F-042
Deformability of Eutopic Endometrial Stromal Cells is a Potential 
Biomarker of Endometriosis. Essam R Othman∗,1 Ahmad Altayyeb,2 
Maha Khashbah,1 Mohamed El-Mokhtar,1 Abdelhady Esmaeel,1 Cornelis 
B Lambalk,3 Velja Mijatovic,3 Mohamed O Abdelgawad.1 1Assiut 
University, Assiut, Egypt; 2Zewail City of Science and Technology, Giza, 
Egypt; 3Amsterdam University Medical Center, Amsterdam, Netherlands.
Introduction: Endometriosis is characterized by presence of endometrial 
tissue outside the uterus. It is a chronic disorder affecting 5-10% of 
women in their reproductive years and causes pelvic pain, and subfertility. 
Currently, the gold standard of diagnosis of endometriosis is laparoscopy 
which is expensive, requires anesthesia, and is not without risks. Here 
we present a microfluidic platform for endometriosis diagnosis based on 
measuring deformability of eutopic endometrial stromal cells
Methods: Primary human endometrial stromal cells were isolated from 
eutopic endometrium of endometriosis patients (4407 cells, from 7 
endometriosis patients), and from disease free women (4541 cells, from 
6 control women) and were pumped through microchannels ( formed of 
PDMS by standard soft lithography, with dimensions of 8 μm x 20 μm 
x 150 μm; as WxHxL) at a constant flow rate of 2 μL/min. High speed 
imaging was used to capture videos of endometrial cells as they flow 
inside microchannels and a computer vision code was used to track cells, 
measure their area, and calculate the time each cell takes to pass through 
the microchannel
Results: Eutopic endometrial stromal cells from endometriosis patients 
showed significantly higher velocity (96.530 ± 0.710 mm/ second) as 
they passed through microchannel compared to cells from control women 
(57.518 ± 0.585 mm/ second) indicating increased deformability of the 
former cell type compared to the latter (P value < 0.001). Using velocity 
of eutopic endometrial stromal cells passing through microchannels as 
a biomarker of endometriosis, a sensitivity of 100%, and a specificity 
of 83% can be achieved at a cutoff velocity of 63.21 mm/second for the 
microchannel size and flow rate used in this study.
Conclusion: Our microfluidic platform identified a mechanical signature 
of eutopic endometrial stomal cells of endometriosis patients, which can 
be used as a test for non-surgical diagnosis of the disease.
*Figure(s) will be available online.

F-043
A New Rat Model to Investigate Endometriosis-Associated Pain 
Using Menstrual Endometrial Tissue. Eleonora Persoons†, Katrien 
De Clercq†, Joris Vriens∗, Sílvia Poseiro coutinho Pinto. K.U. Leuven, 
Leuven, Belgium.
Introduction: Endometriosis is a gynaecological disease characterised by 
functional endometrium-like lesions outside of the uterine cavity, which 
are thought to be established via retrograde menstruation. Severe chronic 
abdominal pain is one of the main symptoms of endometriosis and burdens 
the patients enormously. Unfortunately, no specific pain treatments 
are available nowadays that ablate the pain symptoms completely and 
effectively. Currently, the origin of endometriosis is studied in different 
animal models; however, no adequate animal is available to investigate the 
endometriosis-associated pain. Although there are numerous mice models 
available, researchers often prefer rats as the nociceptive behaviour of rats 
is more pronounced compared to mice. To date, however, endometriosis rat 
models are restricted to either homologous or heterologous endometriosis 
induction. Although these methods are effective, they do not really 
resemble the human physiological process of retrograde menstruation and 
often require extensive surgery that can interfere with the pain behaviour 
assessments. In this light, we aim to develop a heterologous rat model for 
endometriosis in which menstrual tissue derived from a donor rat, which 
will be injected into the peritoneal cavity of the recipient rats, thereby 
re-enacting the retrograde menstruation theory. These recipient rats will 
be tested for ongoing pain, mechanical, and thermal hyperalgesia.
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Methods: Based on Greaves et al. (2014), ovariectomised donor 
female rats are subjected to high oestradiol (E2) s.c. injections on three 
consecutive days to induce estrus by day 4. To obtain proper hormonal 
concentrations during the window of implantation, low E2 injections will 
be administered in combination with a progesterone (P4) pellet. Using 
daily vaginal smears, changes in the estrus cycle will be monitored. A 
decidualisation stimulus will be given to attain the thickening of the 
endometrium, which is later followed by the removal of the P4 pellet to 
cause menstruation. The collected menstrual tissue of the donor rat will 
then be injected i.p. to induce endometriosis in recipient rats, where after 
their pain behaviour will be monitored for ongoing pain, mechanical, and 
thermal hyperalgesia.
Results: To determine the proper E2 concentration in the donor rat, four 
different concentrations of high E2 were tested (0.1, 0.5, 1, and 2 µg / 100 
µL) for their ability to induce estrus in rats. On day 4, estrus was observed 
in 100% of the animals when administered 0.5 µg / 100 µL (n = 25) which 
was preceded by pro-estrus on day 3. The success rate, however, dropped 
to 75% when 0.1 µg / 100 µL was used (n = 4), while 1 (n = 5) and 2 µg 
/ 100 µL (n = 5) caused an untimely shift to estrus.
Conclusion: This rat model is a promising tool to study endometriosis-
associated pain in a physiological relevant manner and can be used in a 
drug screening for novel treatments of endometriosis-associated pain.

F-044
β2 Adrenergic Receptor Expression in Human Endometrial Stromal 
Cells Potentially Mediates Catecholestradiol-Induced Proliferation: 
Implications for Endometriosis. Rachel G Sprague†, Joung W Kim, 
Esma Kirimlioglu-Konuk, Ronald R Magness∗, Anthony N Imudia∗, 
Charles J Lockwood∗, Umit A Kayisli∗. University of South Florida, 
Tampa, FL, United States.
Introduction: Catecholestrogens are biologically active metabolites of 
17β-estradiol (E2) synthesized by cytochrome P450 enzymes forming 
2-Hydroxyestradiol (OHE2) and 4-OHE2. Although, catecholestrogens 
bind estrogen receptors (ERs) with low affinity, their high affinity for 
β2-adrenergic receptor (β2-AR), regulates uterine endothelial cell 
proliferation in gestation. Women with endometriosis have aberrant E2 
metabolizing enzymes potentially inducing catecholestrogen production. 
We hypothesize that ectopic endometrial tissue expresses β2-AR and 
that 2-OHE2 and 4-OHE2 stimulate endometrial cell proliferation thereby 
contributing to endometriosis.
Methods: Paired eutopic/ectopic endometrial sections from women with 
endometriosis in the proliferative (n=5) or secretory (n=4) phases were 
immunostained using β2-AR antibody and evaluated semi-quantitatively 
by HSCORE. Confluent human endometrial stromal cells (HESCs) 
derived from endometrial biopsies were cultured in 96-well plates (5x103 
cells/well) and treated with vehicle control or with 10-8 and 10-10 M E2 
or 2-OHE2 or 4-OHE2 for 48h. XTT assay measured cell viability as an 
indicator of proliferation. Experiments (n=6) were performed in triplicate 
and results were analyzed by One-way ANOVA and post hoc Tukey test.
Results: Immunohistochemistry analysis revealed weak to moderate 
β2-AR staining in both endometrial stromal and epithelial cells with 
no apparent difference in β2-AR expression between eutopic and 
ectopic endometrial tissues. However, compared to the basal is layer 
both stromal and epithelial cells in the functionalis layer of eutopic 
endometrium displayed stronger β2-AR staining. In vitro XTT analyses 
revealed that compared to control, 10-10 and 10-8 M E2 treatment elevated 
proliferative index by 1.17- and 1.52-fold of control (P<0.01). For the 
catecholestrogen responses, 10-10 and 10-8 M 2-OHE2 stimulated HESC 
proliferation by 1.28- and 1.47-fold, respectively (P<0.01), whereas 10-10 
and 10-8 M 4-OHE2 treatment resulted in a 1.45- and 1.46-fold increase, 
respectively (P<0.01).
Conclusion: The increased β2-AR expression in the functionalis layer 
of the endometrium suggests a role in retrograde menstruation-related 
endometriosis development. Our finding of the relative greater potency 
of 4-OHE2 for the induction of endometrial stromal proliferation also 
suggests a role of β2-AR in the genesis of endometriosis.

F-045
Treatment Algorithm for Women with Eendometriosis Related 
Subfertility. Lisette van der Houwen†, Velja Mijatovic∗. Amsterdam 
UMC, Amsterdam, Netherlands.
Introduction: Endometriosis disease is classified as minimal, mild, 
moderate or severe by the revised American Society for Reproductive 
Medicine (rASRM) based on the extension of endometriosis lesions 
visualized by surgery. Treatment of endometriosis related subfertility is 
in particular based on severity of endometriosis disease. This, however, 
does not correlate to pregnancy rates. What directly interferes with the 
ability to achieve pregnancy is hormonal suppression therapy, which in a 
subset of women with endometriosis must be continued to prevent them 
from progression and/or recurrence of endometriosis related complaints. 
Thus, treatment decision should be centered in particular around the 
severity of endometriosis related complaints and, as a consequence, the 
need to continue with hormonal suppression therapy instead of severity of 
endometriosis classified by the rASRM, as is currently done. Therefore, 
the objective is to develop an evidence based based on the necessity of 
hormonal suppression therapy in women with endometriosis.
Methods: The internationally available guidelines and literature is 
collected to narratively review the available data. The evidence concerning 
assisted reproduction and surgery in endometriosis related subfertility is 
stated and substantiated with its corresponding level of evidence.
Results: The developed treatment algorithm is presented in Figure 1. 
*Figure(s) will be available online.
The evidence of surgical treatment of endometriosis related subfertility 
is presented in Table 1. 

Table 1 Surgery in endometriosis related subfertility

Peritoneal 
endometriosis Ovarian endometriosis Deep endometriosis

Ablation/excision 
with adhesiolysis Cystectomy Excision

- improves pain 
(level A)

- is superior to drainage and 
coagulation in terms of pain/
naturally conceived pregnancy 
(level A)

- improves pain 
and quality of life 
(level B)

- improves 
naturally conceived 
pregnancy (level B)

- might reduce ovarian 
function and might lead 
to ovarian insufficiency, 
especially in repeated surgery 
(level C)

- might improve 
pregnancy after IVF 
(level D)

- improves 
pregnancy after IUI 
(level D)

- might result in more 
ovarian damage compared to 
a combination of stripping 
and ablation of the cyst wall 
(level D)

- effect on pregnancy 
is not well 
established (level C)

- improves 
pregnancy after 
IVF/ICSI (level C)

- doesn’t improve ART 
pregnancy (level A)

- is advised to be 
performed in a 
center of expertise 
(GPP)

IUI intrauterine insemination; IVF in vitro fertilization; ICSI intracytoplasmic 
sperm injection; ART assisted reproductive techniques; level A high quality 
evidence; level B moderate quality evidence; level C low quality evidence; 
level D very low quality evidence; GPP Good Practice point based on experts’ 
opinion

Conclusion: The algorithm visualizes a structured basis for treatment 
decision making, and can be individually used and tailored by using 
shared decision making techniques. Implementation of this algorithm in 
daily practice should be formally evaluated. It also highlights important 
knowledge gaps. By investigating the efficacy and safety of different 
treatment options the algorithm can be adjusted in advance.
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F-046
Farnesoid X Receptor Agonist GW4064 Inhibits Aromatase and 
ERβ Expression in Human Endometriotic Stromal Cells. Pei-Li Wu, 
Cheng Zeng, Ying-Fang Zhou, Ling Yin, Xiao-Lan Yu, Qing Xue. Peking 
University First Hospital, Beijing, China.
Introduction: Endometriosis is an estrogen-dependent disease. Farnesoid 
X receptor (FXR) activation has been shown to inhibit estrogen signaling 
in breast cancer and testicular tumors. However, the role of FXR in 
endometriosis is still poorly understood. Here, we aimed to investigate 
whether FXR activation by its synthetic agonist GW4064 has a therapeutic 
effect on endometriosis and the underlying molecular mechanisms.
Methods: Human endometriotic stromal cells (ESCs) and endometrial 
cells (EMs) derived from ovarian endometriomas and eutopic endometrial 
tissues; Real-time quantitative PCR and western blot were performed to 
quantify gene expression; ESCs were cultured with GW4064, signaling 
pathway inhibitors and small interfering RNA (siRNAs). Binding of FXR, 
CREB and Stat3 to the CYP19A1 and ESR2 promoters were measured 
by chromatin immunoprecipitation assay; Association between FXR 
and CREB were assessed by coimmunoprecipitation assay; Animal 
experiments were performed in a xenograft mouse model. The implanted 
endometrial lesions were harvested, and RNA and protein were extracted 
for quantification.
Results: We found that the expression of FXR in endometriotic tissues 
and ESCs was higher than that in paired endometrial tissues and EMs. 
Treatment of ESCs with GW4064 at different concentrations led to a dose-
dependent decrease in aromatase and ERβ expression, with a maximal 
effect at a dose of 2 µM. Phosphorylation of ERK1/2, p38, AMPK and 
Stat3 proteins was rapidly induced by 2 µM GW4064 in ESCs. In contrast, 
ERK1/2 inhibitor reversed the GW4064-induced reduction in aromatase 
expression. In addition, treatment with p38, AMPK and Stat3 inhibitors 
or small interfering RNAs could also reverse the GW4064-induced 
reduction of ERβ expression in ESCs. GW4064 treatment markedly 
increased Stat3 phosphorylation, enhancing the binding of Stat3 to the 
ESR2 promoter, which resulted in the downregulation of ERβ. In addition, 
the coimmunoprecipitation assay showed that FXR and CREB could 
work as a transcription complex. And the chromatin immunoprecipitation 
analysis revealed that binding of CREB to the CYP19A1 promoter 
region was significantly decreased following GW4064 treatment in 
ESCs , while the binding of FXR to the CYP19A1 promoter region was 
markedly increased. Moreover, treatment of endometriosis xenografts 
with GW4064 suppressed aromatase and ERβ expression in endometriosis 
graft of nude mice.
Conclusion: In summary, our study demonstrated that activation of FXR, 
which was highly expressed in endometriotic tissues, reduced aromatase 
and ERβ expression in endometriosis. Our results therefore suggest that 
FXR might be a novel molecular target for the treatment of endometriosis.

F-047
Mislocalization of β-Catenin is Causally Linked to Uterine Fibroids 
Phenotype: Mechanism for Growth and Opportunity for Novel 
Therapeutics. Mohamed Ali†, Ayman Al-Hendy∗, Qiwei Yang∗. 
University of Illinois at Chicago, Chicago, IL, United States.
Introduction: Uterine Fibroid (UF) is the most common benign tumor 
in the myometrium (MM) of reproductive age women. Nuclear (Nu) 
translocation of β-catenin is linked to the development of many diseases, 
but have not been studied in human UFs. Moreover, the mechanism 
underlying the regulation of β-catenin through estrogen and histone 
deacetylases (HDACs) is largely unknown. Our hypothesis is that 
increased Nu translocation of β-catenin contributes to the UF phenotype 
by activating β-catenin responsive genes (BRGs). Estrogen and HDACs 
may play a critical role in regulation of β-catenin signaling activation.
Methods: Laboratory study using human MM and UFs tissues, isolated 
primary cells and immortalized cell lines of human UF (HuLM) and 
myometrium (UTSM).
Human UF and adjacent MM tissues were collected at time of 
hysterectomy. Immunohistochemistry (IHC) and Western blot (WB) 
were performed to determine the localization and protein expression. 
Nu and cytoplasmic (Cyt) fractions were prepared. HuLM cells were 

treated with varied doses of 3 β-catenin inhibitors (ICG-001, Cordycepin 
and XAV939) and 2 HDAC inhibitors (HDACis) (Apicidin and HDAC 
inhibitor VIII). UTSM cells were treated with β-catenin activator (Wnt3a) 
and 17β Estradiol. Cell proliferation was measured using MTT assay. 
RNA expression was measured using qRT-PCR. Unpaired student-t test 
was used for statistical analysis.
Results: IHC showed, for the first time, significantly increased β-catenin 
Nu translocation in UFs vs MM tissues (n=9) (p<.05). β-catenin Nu 
expression was higher in HuLM/ UF primary cells vs UTSM/ MM 
primary cells using WB, reflecting augmented activation of β-catenin 
signaling. WB analysis of UF tissues (n=5) and primary cells (n=2) 
showed significant upregulation of Cyclin D1, c-Myc and HDAC 1,2,3 
and 8 while p27 was downregulated compared to MM tissues/primary 
cells (p<.05). Estradiol induced Nu translocation of β-catenin and 
consequently the gene expression of BRGs CCND1 and c-MYC in UTSM 
cells (p<.05). Treatment with β-catenin inhibitors showed significant 
dose dependent growth inhibition in HuLM cells, while Wnt3a treatment 
exhibited significantly higher proliferation compared to control at 24 & 
48 hours (p<.05). HDAC inhibitors showed significant dose and time 
dependent HuLM growth inhibition (p<.05). Molecular analysis showed 
that chemical inhibition of β-catenin or HDAC in HuLM resulted in 
significant downregulation of β-catenin and BRGs including Cyclin D1 
and c-Myc both at protein and mRNA level, while β-catenin activation 
in UTSM resulted in significant upregulation of same markers (p<.05).
Conclusion: Our study demonstrates higher β-catenin nuclear 
translocation in UFs, which contributes to UF phenotype. β-catenin 
signaling is modulated by estradiol and HDAC activity in human UF 
cells. These novel mechanisms may provide promising treatment options 
for patients with UFs.

F-048
Characterization of Gonadal Hormone Regulation in a Novel In Vivo 
Mouse Model for Human Fibroids. Minnie Malik, Joy Britten, William 
Catherino. USUHS, Bethesda, MD, United States.
Introduction: Uterine leiomyomas are benign, hormonally responsive 
tumors affecting at least 70% of reproductive aged women. Human 
leiomyoma 3D culture xenografts offer an effective model for the 
evaluation of the role that steroid hormones play in growth of the tumors. 
We evaluated the cell phenotype, viability, proliferation and functionality 
of 3D xenografts after 8-weeks and 12-weeks of implantation.
Methods: 3D leiomyoma and myometrial cell cultures were implanted 
subcutaneously in ovariectomized NOD/SCID female mice. Placebo, 
Estradiol (E), progesterone (P) and combination (E+P) pellets were 
implanted in mice. After 8-weeks and 12-weeks the tumors were surgically 
removed. Immunohistochemical (IHC) analysis of leiomyoma and 
myometrium mouse xenografts were carried out.
Results: Gross examination of leiomyoma xenografts demonstrated 
the presence of a sizable tumor mass macroscopically, compared to 
initial 3D culture inserted, suggesting tumor growth. Visual and light 
microscopy revealed sub-dermal localization of the tumor masses after 
8 and 12-weeks. Compared to placebo (Fig. 1A), the xenografts in all 
hormone-treated groups demonstrated on an average a 3 to 5-fold growth at 
the end of 8-weeks (Fig. 1B-D). Immunohistochemistry analysis revealed 
that leiomyoma xenografts stained positively for human smooth muscle 
α-actin, versican, fibronectin, and Ki-67. Under all hormonal regimens, 
xenografts demonstrated high proliferation and significant matrix 
formation. Figure 2 demonstrates the difference in cellularity and matrix 
formation in tumors obtained from placebo (2A) and E+P combination 
(2B) group. At the end of 12-weeks, xenografts from the combination 
(E+P) group appear to have significant increased matrix formation as 
compared to the xenografts from 8-week group as well as placebo controls, 
estradiol and progesterone 12-week groups.
Conclusion: Human 3D fibroid xenografts are stable and demonstrate 
hormone-promoted growth. Though estrogen may be required for initial 
growth of the tumor it is the combination of estrogen and progesterone 
that is required for matrix formation. This validated 3D xenograft models 
provides insight into the origins and promotion of leiomyogenesis.
*Figure(s) will be available online.
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F-049
Fibroids and Breast. Daniel Martinez†,1,2 Fadi Yacoub†,1 Shukla 
Minakshi†,1 Vanessa Pinard,1,3 Cassandra Charles†,1 Ozgul Muneyyirci-
Delale∗.1 1SUNY Downstate Medical Center, Brooklyn, NY, United States; 
2Kings County Hospital, Brooklyn, NY, United States; 3Kings County 
Hospital Center, Brooklyn, NY, United States.
Introduction: Shen TC et al (2017) has found the incidence of breast 
cancer is higher in women with uterine leiomyoma then in those without 
it. Increased risk of breast risk of breast cancer was documented in women 
with history of uterine leiomyoma. According to Tseng JJ et al (2017) 
increased density of breast tissue has been associated in some studies 
with a greater risk of breast cancer than those with no densities. We 
hypothesized that dense Breast tissue is expected to be the most prevalent 
radiological findings among women with uterine leiomyomas (UL).
Methods: We conducted a retrospective medical record review to evaluate 
the association between UL and breast pathology who have been seen at 
SUNY Downstate Medical Center Outpatient OB/GYN Suite. Medical 
charts will be reviewed starting from May 1st, 2012 and ending over a 
5-year span until May 31st, 2017. Our inclusion criteria were women 
who are 18 years old and older and who have both pelvic sonogram and 
breast imaging. We excluded pregnant women, women who have been 
diagnosed with HIV or Renal failure, women on steroid treatment, women 
who are receiving combined hormone therapy, and women who have a 
psychiatric illness. Data were analyzed using two-tailed student t-test, 
Fisher exact test, Odds ratio.
Results: 232 records were accessed for this study: 64 women without 
UL as controls and 168 women with UL. Women were predominantly 
Black (94%) with mean HbA1C levels of 6.4 ± 8.0 % and Vitamin D 25-
OH levels of 26.4 ± 11.5 ng/mL. The women ranged in age from 28 to 
81 years old. The average age of controls was 46.5 ± 10.7 years, which 
was significantly younger than women with UL aged 51.9 ± 8.9 years 
(p< 0.001). There was no difference in the demographics between the 
groups which included BMI (p = 0.27), gravidity (p = 0.84), HbA1C (p = 
0.09) and Vitamin D 25-OH levels (p = 0.59). There was no difference in 
mammogram findings (p = 0.25), breast density (p = 0.55) and BIRADS 
score (p = 0.54) between the groups. In the subset of women who had 
breast sonogram imaging (n= 83), UL women 7 times more likely to have 
breast sonogram findings of fibroglandular, breast cysts or calcifications 
than controls (p = 0.0025). There were only 2 cases of breast cancer found 
during this review; both cases in UL women.
Conclusion: Uterine leiomyoma women’s mammogram findings were 
not different from the control. However, breast sonographic findings were 
significantly different than controls for fibroglandular elements, breast 
cyst or calcification.

F-050
Risk of Hysterectomy at the Time of Myomectomy is Noted to be 
Higher than Previously Quoted in the Literature- An American 
College of Surgeons’ National Surgical Quality Improvement 
Program (ACS NSQIP) Database Study. MacKenzie Purdy†, Tana 
Kim†, Lauren Kendall Rauchfuss†, Katherine A. Bews, Amy E. Glasgow, 
Elizabeth B. Habermann, Zaraq Khan∗. Mayo Clinic, Rochester, MN, 
United States.
Introduction: Uterine fibroids (UFs) are a burden for up to 70% of women 
over their lifetime. Many women of reproductive age who have symptoms 
desire surgical treatment but want to maintain their uteri. Myomectomy is 
the most common surgical option for this population. Although the goal 
of a myomectomy is to preserve the uterus, complications may require 
conversion to a hysterectomy. Given this potentially devastating surgical 
risk, it is important to identify the rate of unplanned hysterectomy during 
a myomectomy procedure.
Methods: Following IRB approval, the American College of Surgeons’ 
National Surgical Quality Improvement Program (ACS NSQIP) was 
analyzed from years 2010-2016. CPT codes were used to identify 
hysterectomy procedures performed in the setting of a planned 
myomectomy. Pre-operative characteristics and morbidity outcomes 
were obtained. Univariate analysis was performed using Chi-Square, 

Fisher Exact, and Kruskal Wallis as appropriate. Multivariate logistic 
regression was performed to report risk factors for women undergoing 
an unplanned hysterectomy.
Results: A total of 3,407 women had a myomectomy procedure. Of these 
women, 134 (4%) had a hysterectomy performed. In a univariate model, 
age >43, obese class II and higher, hypertension, ASA class greater than 
2, and surgical approach (open and laparoscopic) were shown to have 
significantly elevated risk of hysterectomy (p<0.05). When adjusting for 
age, BMI, race, hypertension, ASA class, and high fibroid burden (defined 
as >250g or >5 UFs), increased odds of unplanned hysterectomy was 
noted for patients older than 38, non-Hispanic white race, patients with 
hypertension and patients with class III obesity (p<0.05). Women with an 
unplanned hysterectomy were at increased risk for longer hospital stay (2 
days vs 1 day), longer operation time (174 min vs 135 min), and increased 
blood transfusions and wound complications compared to women who 
did not have a hysterectomy (p< 0.01).
Conclusion: Risk of unplanned hysterectomy during a scheduled 
myomectomy is higher than previously quoted in the literature. Counseling 
patients about this risk is important especially for women wishing to 
maintain their fertility. Many characteristics were found to significantly 
increase the risk of hysterectomy which aid in patient counseling and 
proper patient selection for this procedure.

Morbidity Outcome Table. Values are N (%) unless otherwise noted; *Median 
(interquartile range)

Variable Hysterectomy 
(N=134)

No 
Hysterectomy 
(N=3273)

P value

Length of Stay (Day)* 2 (1-3) 1 (0-2) <0.001

Operation Time (Min)* 157 (114-213) 123 (80-177) <0.001

Transfusions Intra-op/
Post-op 26 (19.4) 316 (9.7) 0.001

Wound Complication 6 (4.5) 30 (0.9) 0.002

Superficial Incisional 
SSI 5 (3.7) 22 (0.7) 0.004

Major Complication 4 (3) 49 (1.5) 0.15

Minor Complications 5 (3.7) 55 (1.7) 0.09

Any Readmission 
(2012+) 4 (3.5) 47 (1.5) 0.11

Return to OR 2 (1.5) 26 (0.8) 0.3

F-051
Alternative Angiogenesis Mechanisms in Uterine Fibroids Related 
to Heavy Menstrual Bleeding. Kavita S Subramaniam,1 Thomas T 
Tapmeier,1 Chen-Yi Wang,1 Darragh O’Brien,1 Martin Philpott,1 Sanjiv 
Manek,2 Bernhard Lindenthal,3 Maik Obendorf,3 Bianca de Leo,3 Holger 
Hess-Stumpp,3 Thomas M Zollner,3 Valentine Macaulay,1 Benedikt 
Kessler,1 Krina T Zondervan,1 Udo Oppermann,1 Adrian Harris∗,1 
Christian M Becker∗.1 1University of Oxford, Oxford, United Kingdom; 
2Oxford University Hospitals Foundation Trust, Oxford, United Kingdom; 
3Bayer AG, Berlin, Germany, Berlin, Germany.
Introduction: Uterine fibroids are benign tumours affecting up to 
80% of women of reproductive age. Approximately 30% of fibroid 
patients suffer from severe symptoms including painful heavy menstrual 
bleeding. Similar to cancer, fibroids have a highly irregular vasculature 
in the surrounding pseudocapsule. While this indicates a potential 
role of hypoxia and hypoxia-inducible angiogenic factors, HIF-1α has 
been reported to be undetectable in uterine fibroids. We aim to identify 
alternative factors involved in the vascularisation of uterine fibroids.
Methods: Fibroids and pseudocapsule samples were obtained from 
patients undergoing surgery at the John Radcliffe Hospital, Oxford, United 
Kingdom. Gene and protein expression was investigated by RNA-Seq 
and proteomics analysis. Differential expression of candidate angiogenic 
factors was validated on FFPE tissues using immunohistochemistry. The 
candidate factors were tested in vitro on human umbilical vein endothelial 
cells (HUVEC), human microvascular endothelial cells (HMEC-1) and 
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human uterine microvascular endothelial cells (HutMEC). The angiogenic 
potential of candidate factors compared to vascular endothelial growth 
factor (VEGF) was evaluated in proliferation and tube formation assays. 
Cubes of vascularised fibroid tissue were cleared and imaged by light sheet 
microscopy to visualise the composition and architecture of blood vessels.
Results: Immunohistochemistry staining confirmed the presence of 
candidate angiogenic factors, with a low staining intensity for HIF-1α. 
Cell proliferation, tube lengths and the number of endothelial meshes 
formed were higher in cells treated with the candidate factors compared 
to VEGF. Cleared whole mice uterus in a pilot experiment showed 
distinct blood vessels pattern and architecture upon visualisation with 
3D reconstruction imaging.
Conclusion: Angiogenesis in uterine fibroids and heavy menstrual 
bleeding potentially signals through an alternative mechanisms and not 
necessarily through hypoxia-induced HIF-1α.

F-052
Sphingosine 1-Phosphate (S1P) Pathway in Uterine Fibroids and 
Adenomyosis. Silvia Vannuccini†,1,2 Chiara Donati∗,1 Francesca 
Cencetti∗,1 Caterina Bernacchioni†,1 Felice Petraglia∗.1 1University of 
Florence, Florence, Italy; 2University of Siena, Siena, Italy.
Introduction: Sphingosine 1-phosphate (S1P) is a pleiotropic sphingolipid 
involved in a variety of cellular processes, including cell proliferation, 
inflammation, fibrosis and angiogenesis. S1P is generated by the enzyme 
sphingosine kinase (SK) and it can be irreversibly degraded by S1P lyase 
(SPL) or reversibly dephosphorylated by S1P phosphatases (SPP). The 
majority of S1P effects are mediated by a family of G protein-coupled 
receptors named S1P receptors (S1PR). A complex cross-talk has been 
observed between S1P signaling axis and numerous different extracellular 
agents such as growth factors, cytokines and hormones. Uterine fibroids 
are characterized by increased proliferation of disordered smooth muscle 
cells, altered extracellular matrix (ECM) deposition, and enhanced 
responsiveness to sex steroid hormones. Hypertrophy and hyperplasia 
of the surrounding myometrium are observed also in adenomyosis, with 
altered cell proliferation, neuroangiogenesis and fibrosis. Thus, the aim 
of the study is to investigate whether S1P signaling axis is deregulated 
in human uterine fibroids and adenomyosis.
Methods: The study included premenopausal women undergoing 
hysterectomy for either uterine fibroids or adenomyosis. Samples of 
fibroid, adenomyosis and normal myometrium tissues were excised. 
Fibroids or adenomyotic were defined based on well-established 
histopathological criteria. RNA was extracted from 30 tissue samples (10 
uterine fibroids, 10 adenomyosis and 10 control myometrium samples), 
total RNA (1 μg) was reverse transcribed and quantification of mRNA 
was performed by real-time PCR. Each measurement was carried out in 
triplicate, by simultaneous amplification of the target sequence together 
with the housekeeping gene beta actin. The 2-ΔΔCT method was applied as 
a comparative method of quantification and data were normalized to beta 
actin. The expression of genes related to S1P metabolism (SK, SPL, SPP) 
and signaling (S1P receptors) between fibroids, adenomyosis and healthy 
myometrium. Statistical analysis was performed using Student’s t test.
Results: Preliminary findings showed that the expression of genes related 
to S1P metabolism and signaling is significantly different in fibroids 
and adenomyosis compared to healthy myometrium. In particular, S1P3 
receptor, whose role in the induction of fibrosis is well established, was 
significantly upregulated in both uterine fibroids and adenomyosis.
Conclusion: An altered S1P metabolism and signaling contribute to 
smooth muscle cells proliferation observed in uterine fibroids and 
adenomyosis. Besides, S1P pathway seems to be involved in fibrosis 
induction, through the remodeling of S1P receptors expression profile.

F-053
Charactering Pelvic Floor Activities in Pregnant Women using 
Magnetomyography. Hari Eswaran∗, Diana Escalona-Vargas, Sallie 
Oliphant. University of Arkansas for Medical Sciences, Little Rock, AR, 
United States.
Introduction: The levator ani muscles (LAMs) are integral to pelvic floor 
support and injury to this muscle complex has been associated with pelvic 
floor disorders, but our ability to evaluate their neuromuscular integrity 
is limited. Our objective was to characterize spectral characteristics of 
LAMs in pregnancy using MMG and explore its clinical utility.
Methods: We collected MMG data on a convenience sample of 
nulligravidas with singleton gestations ranging from 1st to 3rd trimester 
using the 151-sensor SARA system shaped to match the pregnant 
abdomen. Subjects performed LAM contractions (Kegels) generating 
subjective small (SmK), moderate (MK), and strong (StK) Kegels each 
10s with intervening 10s rest. We collected 10s of purposeful isolated 
abdominal and thigh activation. Subjects had clinical exam confirmation 
of ability to perform Kegel contraction. We utilized simultaneous surface 
EMG to evaluate for accessory muscle recruitment, with electrodes located 
on abdomen, thigh, and perineum. Data was collected with a sampling 
rate of 1.2 kHz and were band-pass filtered between 20-200 Hz. MMG 
epochs were extracted with baseline correction within window of -3s to 
+10s with respect to the voluntary contraction start time. Amplitude and 
spectral-related indicators were calculated across Kegel epochs: root-
mean square (RMS) amplitude, percentage increase of Kegel amplitude 
relative to rest (AKR), and relative power spectrum density (rPSD) in 
three frequency bands (low, middle and high).
Results: We successfully recorded MMG signals on 5 women between 
12 and 35 weeks gestation. MMG signals related to LAM activity were 
extracted from 4 subjects (data capture error in 1 subject) for a total of 10 
datasets. Left panels in Fig. 1A show representation of small, moderate 
and large Kegels along with abdominal and thigh exercise from a subject 
at 33 weeks gestation. Fig.1B shows simultaneous EMG recordings from 
abdominal, pelvic and thigh muscles to quantify their contribution during 
Kegels. Fig 1 C,D,E,F show PSD distribution across Kegels and rest. 
Ternary diagram in Fig 1 G,H, I characterizes Kegel rPSD. Each point 
on the ternary diagram represents the combination of three proportions, 
one each frequency band (low, middle and high).
Conclusion: We demonstrated the ability to detect and isolate LAM 
MMG signals during voluntary Kegel contractions in pregnant women. 
MMG is a novel, non-invasive tool to passively measure depolarization 
activity of muscles and offers a unique method to evaluate the LAMs in 
a clinical setting.
*Figure(s) will be available online.

F-054
Mannose-Binding Lectin Gene Polymorphism and Chlamydia 
Trachomatis Antibodies in Brazilian Women with Tubal Occlusion. 
Joao G Vinagre†,1 Steven S Witkin,2 Eiko I Fukazawa†,1 Renata Robial,1 
Edmund C Baracat,1 Iara M Linhares∗.1 1Faculdade de Medicina da 
Universidade de São Paulo, São Paulo, Brazil; 2Weill Cornell Medicine, 
New York, NY, United States.
Introduction: Characterize the relationship between mannose-binding 
lectin (MBL) genotype, exposure to Chlamydia trachomatis (Ct) and 
occluded Fallopian tubes. MBL is a component of innate immunity active 
against microbial pathogens. The presence of allele B in the MBL gene 
has been associated with production of an unstable protein with reduced 
anti-microbial activity.
Methods: In 75 women with occluded Fallopian tubes and 75 women 
with patent tubes in Sao Paulo, Brazil genotype and allele frequencies 
at codon 54 of the MBL gene were determined by gene amplification 
and endonuclease digestion. IgG antibody (ab) to Ct was determined by 
ELISA. All studies were performed blinded. Associations were analyzed 
by Fisher’s exact test and Student t test.
Results: The polymorphic MBL B allele, as well as the AB and BB 
genotypes, were more prevalent in women with blocked tubes (p<0.01). 
Carriage of the B allele and AB and BB genotypes in this group were 
also associated with abdominal symptoms. Conversely, there were no 
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associations between Ct ab and tubal status or presence of symptoms. 
Both groups were matched for age, race, and sexual variables. A reduced 
number of pregnancies was associated with tubal occlusion (p<0.01), but 
not with Ct ab status.
Conclusion: Carriage of the variant MBL B allele, but not the presence 
of Ct ab, is highly associated with development of tubal occlusion. 
Microorganisms other than Ct also contribute to development of tubal 
occlusion in this population. The level of MBL-related innate immunity 
influences the consequences of infection by Ct or other microbes.

F-055
Reversibility of Testosterone-Induced Reproductive Changes 
Following Cessation of Testosterone Therapy in a Transgender Mouse 
Model. Hadrian M Kinnear†, Elizabeth S Constance†, Anu David∗, 
Gillian Rubenstein†, Erica E Marsh∗, Vasantha Padmanabhan∗, Ariella 
Shikanov∗, Molly B Moravek∗. University of Michigan, Ann Arbor, MI, 
United States.
Introduction: It is not known whether transgender men can expect 
to pause cross-sex testosterone (T) therapy, resume menstruation, and 
harvest qualitatively normal oocytes or become pregnant. We previously 
developed a mouse model of cross-sex T therapy, which demonstrated 
T-induced cessation of cyclicity and perturbations at the level of the ovary 
(Moravek et al; Fertil Steril. 2018;110(4):e21.) The objective of this study 
was to test the hypothesis that T cessation will reverse T-induced cyclic and 
ovarian changes and that mice will then be capable of natural breeding.
Methods: Postpubertal 8-9-week-old female C57BL/6J mice received 100 
μL subcutaneous injections twice weekly of 0.45 mg of T enanthate (n = 
10) or the sesame oil vehicle control (n = 5) for 6 weeks. Estrous cycles 
were monitored via daily vaginal cytology (before, during, and after T 
therapy). Mice that resumed cycling following T cessation were placed 
with C57BL/6J males for breeding for 14 weeks (n = 4) or sacrificed 
after 3-4 cycles (n = 4) for ovarian histological analyses as compared to 
similarly-aged controls. Serum hormones were measured every 1-2 weeks 
and terminally (age 26-35 weeks). Results were analyzed in GraphPad 
Prism using Welch’s t-test, Mann-Whitney, ANOVA, or Kruskal-Wallis 
with post-hoc tests, as appropriate.
Results: All vehicle-treated controls (100%, n = 5) cycled throughout 
the study, while T therapy caused cessation of cyclicity with persistent 
diestrus during the 6 weeks of treatment. Following T cessation, 8 mice 
(80%) resumed cycling within 12-18 weeks, 1 mouse did not cycle 
within 20 weeks (10%), and 1 mouse was sacrificed early due to vaginal 
prolapse (10%). Two T-treated mice demonstrated enlarged fluid-filled 
reproductive organs (1 ovary, 1 uterus). Preliminary hormone analysis 
demonstrated elevated mean serum T (ng/mL) at the point of T cessation 
(3.6) compared to control T levels (0.06, p = 0.001). Ovarian histology 
in T-treated mice revealed stromal cell hypertrophy and a lack of corpora 
lutea despite resumption of cyclicity and 3-4 estrous cycles. In our ongoing 
breeding study, 1/4 T-treated mice and 1/2 control mice have produced 
viable offspring via natural breeding.
Conclusion: Cessation of T therapy allows for resumption of estrous 
cyclicity in most T-treated female mice, but aberrations in ovarian 
histology are still observed after resumption of cyclicity and 3-4 estrous 
cycles. Additionally, viable pregnancy (and therefore ovulation and 
implantation) can occur in mice following cessation of T therapy.
Support: SREI Research Grant, UMOR, MSTP, CMB, CTRB T32-
HD079342. Disclosure: E.E.M. consults for Allergan.

F-056
Sonographic Estimation of Fetal Weight in Obese Women at Term. 
Lisa M Carroll†,1 Robert Johnston,1 Bradley Bosse†,1 Judith Chung,1 
Kenneth Chan∗.2 1University of California - Irvine, School of Medicine, 
Orange, CA, United States; 2MemorialCare Miller Children’s & Women’s 
Hospital, Long Beach, CA, United States.
Introduction: Accurate estimation of fetal weight has important clinical 
implications for the care of pregnant women presenting to labor and 
delivery units at term. Obesity is an increasingly prevalent co-morbid 
condition of pregnancy and significantly impairs both clinical and 
ultrasonographic estimation of fetal weight. Improved accuracy in the 

prediction of birth weight and diagnosis of clinically significant fetal 
growth abnormalities among obese patients at term would allow for 
better assessment of the risk for clinically relevant conditions effecting 
delivery planning, such as shoulder dystocia, cephalo-pelvic disproportion, 
uteroplacental insufficiency, and post-partum hemorrhage.
Methods: This was a prospective, non-randomized, single-institution 
study involving women over 18 years old with body mass index (BMI) 
of 30 or above who were carrying singleton pregnancies of at least 37 
weeks gestation and were admitted for anticipated delivery. Exclusion 
criteria included imminent delivery or fetal malformations. Sonographic 
fetal biometric measurements as well as measurements of subcutaneous 
adiposity and amniotic fluid were obtained. Baseline demographic 
information and delivery outcomes were obtained. Estimated fetal 
weight (EFW) was calculated using the Hadlock formula compared to the 
Intergrowth-21 formula, and these estimates were subsequently compared 
to the actual birth weight.
Results: Among women enrolled (n=172), the mean BMI was 37.3 +/- 7.0. 
The mean sonographic EFW calculated with the Hadlock formula was 
3475g +/- 511g and the mean EFW calculated with the Intergrowth-21 
formula was 3321g +/- 502g, which represents a significant difference 
in estimates (p< 0.01). The difference between the Hadlock EFW and 
the actual birth weight was 311g +/- 242g and the difference between 
the Intergrowth-21 EFW and actual birth weight was 331g +/- 270g. 
The Hadlock formula tended to over-estimate the birth weight and the 
Intergrowth-21 formula tended to under-estimate; however, the difference 
was not significant (p= 0.274) and neither formula was superior in 
estimating the final birth weight. For this cohort, neither formula was 
more accurate in predicting macrosomia or growth restriction at birth. 
Neither formula performed better among subsets of patients with BMI 
above 40 or with sonographic subcutaneous adiposity measuring more 
than 2.0cm. Among patients with co-morbid diabetes or hypertension, 
neither formula was superior in predicting the actual birth weight or in 
identifying macrosomia or growth restriction.
Conclusion: In obese women carrying a term pregnancy, the Hadlock 
and Intergrowth-21 formulas for estimating fetal weight provide differing 
estimates of fetal birth weight, but neither is superior in predicting birth 
weight or identifying fetal growth abnormalities.

F-057
The Utility of Umbilical Artery Pulsatility Index (UAPI) in Predicting 
Adverse Pregnancy Outcomes in Pregnancies Complicated by Preterm 
Premature Rupture of Fetal Membranes (PPROM). Ahizechukwu C 
Eke†,1 Ernest Graham,2 Nada Elsayed,2 Na Shin,2 Theresa Boyer,2 Irina 
Burd∗.3 1Division of Maternal Fetal Medicine & Clinical Pharmacology, 
Johns Hopkins University School of Medicine, Baltimore, MD, United 
States; 2Johns Hopkins University School of Medicine, Baltimore, MD, 
United States; 3Division of Maternal Fetal Medicine, Johns Hopkins 
University School of Medicine, Baltimore, MD, United States.
Introduction: Increased umbilical artery pulsatility index (UA-PI) 
is associated with adverse obstetrical outcomes. Our objective was 
to investigate the relationship between UA-PI changes and adverse 
pregnancy outcomes after PPROM.
Methods: This was a prospective-cohort study of liveborn non-anomalous 
chromosomally normal infants admitted to the NICU from April 2009 to 
March 2016. Women whose pregnancies were complicated by PPROM 
were compared to gestational age matched controls without PPROM. 
Marginal linear regression was performed to assess the independence 
of UA-PI to predict adverse pregnancy outcomes. Receiver operator 
curve (ROC) analysis was employed to assess the relationship between 
sensitivity and false positive rate (1-specificity) and to select the best cut-
off value for UA-PI to predict adverse pregnancy outcomes. Prediction 
performance was evaluated using Brier scores, Nagelkerke’s R2 and 
c-statistic. Hosmer-Lemeshow test was used to assess model goodness 
of fit.
Results: Of 1,145 pregnancies that met inclusion criteria, 262 (22.9%) 
were complicated by PPROM. Gestational ages ranged from 23.3 to 
34.0 (mean 27.8) weeks, and mean birthweight was 1087 (±411) vs 
1933 (±1177) grams in cases and controls respectively. UA-PI was an 
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independent predictor of intraventricular hemorrhage (β =0.24, 95% 
CI 0.12-0.34, p<0.05), periventricular leukomalacia (β =0.05, 95% CI 
0.02-0.08, p<0.05), fetal birthweight and length of hospital stay (Table 
1). The utility of UA-PI in predicting pregnancy outcomes was highest 
with a combination of gestational age, magnesium and betamethasone 
administration (sensitivity 75%, specificity 65%, PPV 19%, NPV 96%), 
providing an area under the ROC area under the curve (AUC) of 0.84 (95% 
CI 0.69-0.91; P<0.001), Figure 1. A mean PI above the 75th percentile 
was the best index for predicting adverse neonatal outcomes.
Conclusion: UA-PI above the 75th percentile was most discriminative for 
predicting adverse pregnancy outcomes following PPROM. Evaluation 
of changes in UA-PI may serve as a novel tool for assessment of delivery 
timing in PPROM cases, and requires further prospective validation.
*Figure(s) will be available online.

F-058
Decision to Incision and Risk for Acidemia, Low Apgars, and Hypoxic 
Ischemic Encephalopathy. Sabine Bousleiman, Cynthia Gyamfi-
Bannerman, Zainab Siddiq, Dena Goffman, Jean-Ju Sheen, Jason Wright, 
Mary D’Alton, Alexander Friedman. Columbia University, New York 
City, NY, United States.
Introduction: Prior analysis of the Cesarean Registry determined 
decision-to-incision time ≤30 minutes for emergency cesarean was not 
associated with improved outcomes. The objective of this study was 
to further characterize decision-to-incision time and risk for adverse 
outcomes.
Methods: This secondary analysis of the MFMU Cesarean Registry 
evaluated women undergoing emergency cesarean delivery. Emergency 
indications included cord prolapse, non-reassuring fetal heart tracing, 
placenta previa with hemorrhage, and placental abruption. The primary 
outcome was hypoxic ischemic encephalopathy (HIE). Secondary 
outcomes included umbilical cord pH <7.0 and Apgar ≤5 at 5 minutes. 
We categorized decision-to-incision as ≤10, 11-20, 21-30, 30-50, and >50 
minutes. Incision-to-delivery times were also evaluated and categorized 
as 0-5, 6-10, and >10 minutes. Outcomes were compared with the chi-
squared or Fisher’s exact test.
Results: 5,784 deliveries were included. Risk for HIE was highest at <10 
minutes and 11-20 minutes compared to longer intervals (p<0.01). 66% of 
HIE cases (n=23 of 35) were delivered with a decision-to-incision interval 
of ≤20 minutes. Risk for umbilical cord pH <7.0 was significantly higher 
with shorter decision-to-incision interval (Figure 2) (p<0.01), with 66% 
of these cases (n=111/168) occurring with a decision-to-incision interval 
of ≤20 minutes. Apgar score of ≤5 was also significantly more likely with 
shorter intervals with 71% of cases (n=102/144) occurring with a decision-
to-incision interval ≤30 minutes. In evaluating incision-to-delivery times, 
an interval ≤5 minutes was associated with increased risk for adverse 
outcomes. When the analysis was repeated evaluating cord pH <7.1 and 
Apgar ≤4 at 5 minutes findings were similar. Restricting the analysis to 
women without prior cesarean, findings were similar.
Conclusion: For most adverse neonatal outcomes, decision-to-incision 
and incision-to-delivery intervals were short. For centers similar to those 
in this study, response times for emergency cesarean may be not be a 
major factor in adverse neonatal outcomes.
*Figure(s) will be available online.

F-059
Thromboelastography (TEG) Reference Ranges in the Third 
Trimester of Pregnancy. Manuel E Rivera-Alsina,1 Tiffany Hong†,2 Jacob 
Garcia†,2 Gabrielle C Rivera†,2 Christine C Rivera∗,2 Priyanka Acharya∗.2 
1Methodist Health System Dallas, Coppell, TX, United States; 2Methodist 
Health System Dallas, Dallas, TX, United States.
Introduction: Multiple changes occur to the coagulation system as 
pregnancy progresses. TEG was first introduced by Hartert in 1948. 
Five parameters are measured, each correlate with a different component 
of clot formation and breakdown. Common measurements and their 
corresponding coagulation implications are noted in Table II. Results are 
often available STAT, giving access to clot dynamics, with initial values 
(R, K, α-angle, and MA) available in minutes. TEG has been compared 

between pregnant non-pregnant populations. Reference ranges during 
different stages in pregnancy for TEG have been reported. Reference 
values are not congruent from study to study. Specific ranges for pregnancy 
should be calibrated for each institution. Changes in coagulation occur as 
pregnancy progresses, ‘normal ranges’ can change with gestational age.
Methods: Inclusion Criteria: Patients in the third trimester of pregnancy 
(28 to 41 weeks), with no history of coagulation or bleeding disorders, 
Gestational Hypertension, Pre Eclampsia, Chronic Hypertension, 
Diabetes, or cancer. Research Design: Retrospective chart review 
Information was gathered in a database protected by encryption. Data 
Analysis: Simple demographics and data analysis of outcomes was 
performed. The project was statistically evaluated by statisticians.
Results: Between June 2017 and May 2018, 130 patients met inclusion 
criteria. Table I lists the demographics of our patient population. Table 
II provides the TEG results of our study group and the reference ranges 
for our laboratory.
Table I: Demographics

Mean Age 25.2 Y/O

Hispanics 77%

AA 13.6%

Caucasians 9.4%

Average Gravity 2.95

Average Parity 2.4

SVD 91.8%

C/S 8.2%

BMI 34.7

Table II: TEG Results

TEG Function Reference 
Lab Value

Pregnant 
Cohort N=130 Measures

TEG Activity 
Clotting Time 86-118 sec. 126.35 sec. Clotting Factors 

(Extrin./Intrin.)

TEG R 0.0-1.0 min. 0.82 min Clotting Factors 
(Intrinsic)

TEG K 1.0-2.0 min. 0.97 min Fibrinogen/Platelets

TEG Alpha 
Angle 64-80 DEG 77.05 DEG Fibrinogen/Platelets

T max Amplitude 52-71 mm. 71.99 Platelet Number and 
Function

TEG G Clot 5.0-11.6 D/
SC 13.21 D/SC Entire Cascade

TEG EPL 0-15% 0.97% Fibrinolysis

TEG % Lysis 30 
min. 0-8% 0.96% Fibrinolysis

Standard coagulation tests were normal in our study population.
Conclusion: TEG results at our institution demonstrated increased 
coagulability and decreased fibrinolysis in our study population. There 
was a faster initiation of hemostasis, with increased in clot strength.

F-060
Proteomic Profile of Maternal Plasma in Women with Intrahepatic 
Cholestasis of Pregnancy. Kareem K Tabsh†∗, Natalie K Barker, Paul 
Langlais, Meghan Hill. University of Arizona- Tucson, Tucson, AZ, 
United States.
Introduction: Intrahepatic Cholestasis of Pregnancy (ICP) is a reversible 
liver condition associated with adverse perinatal outcomes including 
meconium staining, stillbirth, and preterm delivery. The purpose of this 
study was to use quantitative proteomics to profile protein abundance 
changes in maternal plasma to identify potential biomarkers of ICP.
Methods: Plasma samples from women with ICP (n=10) and gestational 
age-matched control women without ICP (n=10) were collected. Women 
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were diagnosed with ICP based on the criteria laid defined by the Society 
for Maternal-Fetal Medicine. Plasma protein was subjected to in solution 
digestion with trypsin and the resulting peptide mixture was analyzed 
by tandem mass spectrometry. Label-free quantitative proteomics was 
performed on extracted ion abundance values using Progenesis QI for 
Proteomics.
Results: 416 proteins were identified across the twenty plasma samples 
analyzed and 43 of these proteins had a statistically significant difference 
in abundance between the two groups. Of these 43 significantly-affected 
proteins, 40 were decreased and 3 were increased in expression in ICP. 
The most pronounced difference in protein concentration was a 20-fold 
decrease in Immunoglobulin kappa variable 6D-21 (p= 0.0218). The 
second most affected protein was a 4.8-fold decrease in Spermatogenesis-
associated protein 5-like protein 1 (p=0.0015). The 43 significantly-
affected proteins were searched against the DAVID gene ontology 
classification database to identify statistically over- and under-represented 
gene ontology (“GO”) tags among the proteins in the Biological Processes 
GO cluster. The 43 proteins associated with altered expression in ICP 
displayed significant enrichment for the classical complement activation 
pathway and proteolysis.
Conclusion: In our quantitative proteomics study on profiling protein 
abundance differences in the plasma of women with ICP versus controls, 
we identified significant differences in concentrations of 43 proteins, which 
could be developed as biomarkers.

Table

Protein Peptide 
Count

Unique 
Peptides

Fold Change (in ICP 
group compared to 
control group)

ANOVA 
(p)

Immunoglobulin 
kappa variable 
6D-21

1 1 -20.27 0.0218

Spermatogenesis-
associated protein 
5-like protein 1

1 1 -4.80 0.0015

Apolipoprotein(a) 23 23 -4.65 0.0198

Neurofascin 1 1 -4.32 0.0094

CD5 antigen-like 9 8 -4.17 0.0055

Alcohol 
dehydrogenase 1 1 +3.75 0.0016

Centrosomal 
protein of 135 
kDa

1 1 -3.72 0.0110

Immunoglobulin 
lambda variable 
3-19

2 2 -3.16 0.0076

Complement 
C4-A 71 3 -3.06 0.0016

Dopamine beta-
hydroxylase 2 2 -2.77 0.0434

F-061
Independent Associations of Multiple Gestation Pregnancies in a 
Large Suburban Medical Center. Ciara S Talbot†, Sun K Kim†, Perry 
S Friedman†, Dotun Ogunyemi∗. Beaumont Hospital Royal Oak, Royal 
Oak, MI, United States.
Introduction: The rate of multiple gestation pregnancies has continued 
to rise leading to an increase in preterm births, perinatal mortality, and 
maternal morbidity. There is concern with this increase in multiple 
gestation pregnancies that there may be a change in the affect of several 
known outcomes such cesarean section rate, maternal length of stay 
and admission, and neonatal adverse outcomes. The primary purpose 
of this study was to re-examine the independent maternal and neonatal 
associations of multiple gestations in a large suburban medical center.
Methods: A retrospective review was performed of 31,503 women who 
delivered at a single suburban hospital system from January 2013 to 

December 2016 comparing 29,632 (94%) women with a single gestation 
and 1,880 (6%) women with a multiple gestation. The primary outcomes 
were maternal length of stay, maternal re-admission, cesarean delivery, 
and a composite neonatal outcome defined as a set of neonatal adverse 
outcomes consisting of a five minute APGAR score less than 4, umbilical 
artery PH less than 7.0, umbilical base excess greater than -12, sepsis, 
seizures, encephalopathy, and respiratory failure. Logistic regression 
analysis was used to determine independent associations.
Results: Women with multiple gestations were more likely to have a 
longer maternal length of stay and increased maternal readmissions (OR= 
10.39, 1.66) with a higher likelihood to have gestational hypertension, 
chronic hypertension, severe pre-eclampsia and gestational diabetes. 
(OR= 1.43, 2.30, 6.14, 1.85) They also had higher cesarean delivery, 
placenta previa, placental abruption, and postpartum hemorrhage rates 
(OR=8.82, 3.21, 3.00, 2.42). However, women with multiple gestations 
were less likely to have operative deliveries, inductions of labor, and 
epidural use (OR=0.28, 0.30, 0.22). Significant neonatal outcomes 
include an increased neonatal composite (OR=3.01) with increased risk 
of birth defects, hypoglycemia, hypoxemia, longer NICU admissions and 
neonatal length of stay (OR=2.06, 5.53, 6.08, 8.62, 14.90). After logistic 
regression analysis, the only primary outcome that was significant was 
cesarean delivery (adjusted OR= 3.60). Other secondary outcomes that 
were significant include magnesium use, baby length of stay, umbilical 
arterial gas base excess, severe pre- eclampsia, and NICU admission 
(adjusted OR=10.46, 7.75, 4.47, 4.65, 3.05).
Conclusion: Multiple gestation pregnancies are associated with many 
high risk maternal conditions and intrapartum, postpartum, and neonatal 
outcomes when compared to single gestation pregnancies. The only 
primary outcome that was significant for multiple gestation pregnancies 
was cesarean delivery.

F-062
Rates of Echocardiographic Findings in Monochorionic Twins with 
Fluid Discordance Compared to Twin-Twin Transfusion Syndrome. 
Katlynn Adkins†, Megan Lagueux, Claire Levek, Kaci Pickett, Bettina 
F Cuneo, Lisa W Howley, Michael V Zaretsky∗. University of Colorado 
School of Medicine, Aurora, CO, United States.
Introduction: The frequency of abnormal echocardiographic findings in 
monochorionic twins with fluid discordance that do not meet criteria for 
the diagnosis of twin-twin transfusion syndrome (TTTS) is not known. Our 
objective is to evaluate the rate of abnormal echocardiographic findings 
in this group and compare those rates to cases meeting criteria for TTTS.
Methods: We performed a retrospective analysis of 248 subjects referred 
for suspected TTTS. Right and left ventricle Tei score (abnormal left 
ventricular (LV) Tei >.43 and abnormal right ventricular (RV) Tei >.48), 
cardiac hypertrophy, and tricuspid and mitral valvular regurgitation (TR 
and MR) were compared between those who had fluid discordance but 
did not meet criteria for TTTS by standard staging compared to those 
who met criteria for TTTS. We excluded selective intrauterine growth 
restriction cases within the fluid discordance group. From fluid discordant 
twin pairs, the twins with higher amniotic fluid were compared to recipient 
twins and those with lower amniotic fluid were compared to donor twins. 
Clinical characteristics were compared using two-sample t-tests, Wilcoxon 
Rank-Sum, Fisher’s exact and chi-square tests.
Results: We compared 35 subjects with fluid discordance who did not meet 
criteria for TTTS to 162 patients with TTTS at an average gestational age 
of 20 +/- 3 weeks gestation. High rates of abnormal TEI scores, tricuspid 
regurgitation and cardiac hypertrophy were identified in both groups with 
the findings mainly identified in the twin with higher fluid level and the 
recipient twin in the case of TTTS. There was no significant difference 
in Tei scores, valvular regurgitation, or cardiac hypertrophy between the 
fluid discordance and overt TTTS (Tables 1a and 1b).
Conclusion: Fluid discordant monochorionic twins have high rates of 
abnormal echocardiographic findings with rates similar to those with 
TTTS. Development of nomograms specific to normal and abnormal 
monochorionic twins are necessary if echocardiographic findings are 
successfully incorporated into TTTS staging.
*Figure(s) will be available online.
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F-063
The Effects of Maternal Obesity and Plurality on Umbilical Cord 
Serum Magnesium Level in Preterm Birth at 24-32 Weeks of 
Gestation. Yun Sun Choi, Chae Jungsoo, Seo Mi Rang, Kim Yoo Min, 
Choi Suk-Joo, Oh Soo-young, Roh Cheong-Rae, Kim Jong-Hwa. Samsung 
Medical Center, Seoul, Korea, Republic of.
Introduction: Magnesium sulfate is commonly prescribed during 
pregnancy for tocolysis, fetal neuroprotection and prevention of seizure 
in preeclampsia. Maternal obesity and plurality may affect medication 
distribution and umbilical cord serum level, but the effects are not fully 
determined. Therefore, we aimed to evaluate the effects of maternal obesity 
and plurality on umbilical cord serum magnesium level.
Methods: This is a retrospective cohort study of neonates who were 
exposed to antenatal magnesium sulfate and born at 24-32 weeks of 
gestation from January 2012 to June 2018. The subjects were stratified 
into three groups according to maternal body mass index (BMI) [normal 
(18.5-23 kg/m²), overweight (23-25 kg/m²), and obese (≥25 kg/m²)], 
and plurality (singleton, twin, and triplet). Univariable and multivariable 
analyses were done to compare the umbilical cord blood serum magnesium 
levels among groups.
Results: A total of 161 neonates were included in the analyses. In 
the univariate analysis, umbilical cord serum magnesium levels were 
significantly different among the maternal BMI groups (3.2±1.2 mg/dl in 
the normal group (n=43), 3.5±1.4 mg/dl in the overweight group (n=31), 
and 3.9±1.4 mg/dl in the obese group (n=87), respectively, P=0.017) and 
the trend of increase in magnesium levels were statistically significant 
(P=0.022, Jonckheere-Terpstra test). The umbilical cord serum magnesium 
levels were not significantly different according to plurality (3.7±1.4 
mg/dl in the singletons (n=121), 3.6±1.4 mg/dl in the twins (n=35), and 
2.4±0.7 mg/dl in triplets (n=4), P=0.157). However, in the multivariable 
analysis adjusting for total dose of magnesium sulfate infused, tocolytics, 
gestational age at delivery, and neonatal sex, maternal BMI and plurality 
were not significantly associated with umbilical cord serum magnesium 
levels.
Conclusion: Maternal obesity and plurality were not significantly 
associated with umbilical cord blood serum magnesium levels of neonates 
who were exposed to antenatal magnesium sulfate.

F-064
Placental Histopathology and Prediction of Recurrent Preterm Birth. 
Annie Dude, Xiang Feng, Moeun Son. Northwestern University, Chicago, 
IL, United States.
Introduction: Preterm birth is a major cause of neonatal morbidity and 
mortality. The recurrence risk of another preterm birth is up to 50%. 
Our aim was to examine whether placental histopathology can predict 
recurrent preterm birth.
Methods: This is a case control study of women who had a singleton 
preterm birth between 20+0 and 36+6 weeks’ gestational age, then a 
subsequent singleton delivery at the same institution. Women were 
included if they had a placental pathology report available from their 
initial delivery. Cases were defined as women who had a recurrent preterm 
birth. Controls were defined as women who had a subsequent term birth. 
Placental pathology reports from the first delivery were examined to 
determine whether different types of maternal and fetal lesions were 
associated with recurrent preterm birth. Lesions were categorized as 
evidence of vascular malperfusion (vasculopathy, infarct, advanced 
villous maturation, perivillous fibrin, fibrin deposition) or inflammation 
(chorioamnionitis, funisitis, vasculitis). Lesions were further characterized 
as fetal vs. maternal in nature.
Results: Of 1,787 women with a preterm birth in the index pregnancy, 
872 (48.8%) had a pathology report available. Of these 872 women, 224 
(25.7%) had a recurrent preterm birth. 350 placentas (40.4%) had evidence 
of any inflammation (maternal or fetal) and 275 placentas (31.8%) showed 
signs of vascular malperfusion (maternal or fetal). Any inflammation in 
the placenta from the index delivery was significantly associated with an 
increased likelihood of a preterm delivery in the subsequent pregnancy 
(p = 0.04). Any vascular malperfusion was not associated with preterm 
delivery (p = 0.94).

Conclusion: Any inflammation (maternal, fetal, acute, or chronic) on an 
initial placental pathology report is associated with a recurrent preterm 
birth in a subsequent delivery.

F-065
Distinct Cervicovaginal Space Microbiota are Associated with 
Spontaneous Preterm Birth (SPTB) Women at High-Risk for 
Prematurity. R Dhingra, A V Glover, L Chi, K Lu, T A Manuck∗. UNC-
Chapel Hill, Chapel Hill, NC, United States.
Introduction: We sought to determine whether the cervicovaginal (CV) 
microbiota in early pregnancy varies in high-risk women who deliver 
preterm vs. at term.
Methods: We conducted a prospective cohort study of women with 
singleton, non-anomalous pregnancies at a single tertiary institution, 
2016-2018. All women were at high risk for PTB due to (a) history of 
prior SPTB (b) short transvaginal cervical length <25mm <24 weeks and/
or (c) cervical dilation <24 weeks’ gestation. Vaginal swabs were collected 
at 12-24 weeks’ gestation. 16s rRNA gene analyses were performed to 
characterize the composition and structure of the CV microbiota. The 
relative abundance of bacteria at the phylum level was compared between 
those with PTB <37 weeks and those with term deliveries ≥37 weeks. 
The secondary outcome was PTB <34 weeks. Data were analyzed by 
quantitative insights into microbial ecology (QIIME), and the operational 
taxonomic units (OTUs) were obtained by UCLUST with 97% sequence 
similarity. Principal coordinate analysis (PCoA) was used to compare 
the microbiome profiles between the groups. Statistically significant 
differences (p < 0.05) of the microbiota community compositions between 
the groups were determined by a nonparametric t-test conducting Metastats 
in Mothur software. Logistic regression of each phylum’s bacterial 
abundance on SPTB was conducted, adjusting for history of SPTB and 
race. Adjusted odds ratios (aOR) are expressed in terms of a 0.1 increase 
in relative bacterial abundance.
Results: 44 women met inclusion criteria; 59.1% delivered <37 weeks 
[median 29.9 (IQR 27.9-32.5) weeks], and 45.5% delivered <34 weeks. 
Samples were collected at a median 19.6 (IQR 15.8-21.8) weeks’ gestation. 
CV microbiota phylum were significantly different among women 
delivering <37 weeks compared to those delivering at term (Figure 1). 
In regression models, bacteroidetes was associated with increased odds 
of PTB <37 weeks (aOR 1.9, 95% CI 1.1-4.0). Similarly, CV microbiota 
phylum differed among women delivering <34 weeks compared to those 
delivering ≥ 34 weeks (Figure 2). Bacteroidetes was associated with 
increased odds of PTB <34 weeks (aOR 2.4, 95% CI 1.2-6.0).
Conclusion: Among women at high risk for SPTB, relative abundance of 
bacteroidetes phylum are associated with increased odds of PTB <34 and 
<37 weeks. Confirmation and refinement of these findings may provide a 
non-invasive way to further risk stratify women at highest risk for SPTB 
and develop novel therapeutic strategies.
*Figure(s) will be available online.

F-066
Duration of Fetal Exposure to General Endotracheal Anesthesia 
at Cesarean Delivery and Perinatal Outcomes. Kate Swanson†,1 
Luzhou Liang,2 William A Grobman,2 Nicole Higgins,2 Moeun Son∗.2 
1University of California, San Francisco, San Francisco, CA, United 
States; 2Northwestern University, Feinberg School of Medicine, Chicago, 
IL, United States.
Introduction: Cesarean deliveries (CD) performed under general 
endotracheal anesthesia (GETA) have been associated with neonatal 
respiratory complications and lower Apgar scores. Our objective was 
to examine whether these associations are related to duration of fetal 
exposure.
Methods: A retrospective study of women with singleton non-anomalous 
gestations who underwent CD ≥34 weeks of gestation with GETA for 
maternal medical indication at a single tertiary care center from 2000-
2016. Those with documented non-reassuring fetal status or stillbirth prior 
to GETA induction were excluded. Fetal exposure duration was calculated 
as the time interval from GETA induction to delivery, and categorized 
into quartiles. The lowest quartile (shortest duration) was considered the 
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exposure variable. The primary outcome was a composite of neonatal 
respiratory complications (continuous positive airway pressure or high-
flow nasal cannula for ≥2 consecutive hours, inspired oxygen ≥30% for 
≥4 consecutive hours, mechanical ventilation including non-invasive 
positive pressure ventilation, stillbirth, or neonatal death ≤72 hours of 
birth). The secondary outcome was 5-minute Apgar score <7. Bivariable 
and multivariable analyses were used to compare outcomes.
Results: 260 maternal-neonatal dyads were analyzed. They were 
dichotomized based on fetal exposure ≤4 minutes (the lowest quartile 
cut-off) or >4 minutes. The frequency of the primary indication for CD 
was similar between groups. Women with a fetal exposure ≤4 minutes 
had a higher frequencies of requiring GETA for indications of failed 
neuraxial analgesia and need for emergent delivery without epidural 
catheter in place (e.g., rapidly laboring with non-vertex presentation). 
Nevertheless, fetal exposure >4 minutes was associated with a significantly 
increased frequency of the primary outcome, as well as 5-minute Apgar 
<7 (Table). These findings persisted after adjusting for labor prior to CD 
and indication for GETA.
Conclusion: Fetal exposure to GETA >4 minutes is associated with 
increased adverse neonatal outcomes - primarily due to respiratory 
complication - and lower 5-minute Apgar scores.
*Figure(s) will be available online.

F-067
Hemoglobin Levels Explain Unreliability of Hemoglobin A1c in 
Pregnancy. Paula K Edelson, Kaitlyn E James, Aaron Leong, Melody 
Cayford, Juliana Arenas, Sarah N Bernstein, Jessica S Tangren, David 
M Nathan, Camille E Powe∗. Massachusetts General Hospital, Boston, 
MA, United States.
Introduction: HbA1c is used clinically to diagnose diabetes and pre-
diabetes; however, this measure is affected by red blood cell turnover and 
is often considered unreliable in pregnancy. We assessed the relationship 
between HbA1c and glycemia during an oral glucose tolerance test 
(OGTT) during pregnancy and postpartum. We explored hemoglobin 
(Hgb) level as a contributor to mismatch between glycemia estimated by 
HbA1c and observed during an OGTT.
Methods: We studied pregnant women with risk factors for diabetes 
at 10-14 weeks gestation (N=56), 24-28 weeks gestation (N=32), and 
6-12 weeks postpartum (N=26). We performed 2-hour 75-gram OGTTs 
and concurrent HbA1c at each time point. Subjects who met criteria for 
gestational diabetes (GDM) at 10-14 weeks did not undergo subsequent 
OGTT. Hgb level was measured in the first and third trimester. We 
excluded women with pre-gestational microcytic anemia or abnormal 
hemoglobin electrophoresis. HbA1c-estimated average glucose levels 
were calculated using a formula validated outside of pregnancy and 
compared to mean glucose levels during OGTT (mOGTT). Repeated 
measure ANOVA was used to compare difference between mOGTT 
and HbA1c-estimated average glucose levels across time and Pearson’s 
correlation was used to assess relationships between variables of interest 
at each time point. An age-adjusted linear regression model was used to 
investigate the relationship between Hgb level and the difference between 
mOGTT and HbA1C-estimated average glucose.
Results: Eight subjects met criteria for GDM at 10-14 weeks (14%), 
and an additional 6 subjects with initially normal OGTT developed 
GDM at 24-28 weeks (19%). HbA1c and mOGTT were significantly 
correlated at 10-14 weeks (rho=0.31, P=0.03), but not at 24-28 weeks 
(rho=0.26, P=0.13) or postpartum (rho=0.39, P=0.06). The difference 
between mOGTT and HbA1C-estimated average glucose was highest 
at 24-28 weeks gestation (18.7±3.7 mg/dl), and lower at 10-14 weeks 
gestation (5.2±3.4 mg/dl) and postpartum (5.7±4.5 mg/dl) (P=<0.001). 
In age-adjusted linear regression models, there was an increase of 9.5 
mg/dl in the difference between mOGTT glucose and HbA1c-estimated 
average glucose for every 1 g/dl decrease in hemoglobin between 24-28 
weeks (95% CI 0.7-18.0, P=0.04). The same relationship was not seen 
at 10-14 weeks (P=0.1).
Conclusion: HbA1C likely underestimates the degree of glucose 
intolerance in late pregnancy. Lower Hgb level at 24-28 weeks gestation is 

associated with a greater underestimation of glucose tolerance by HbA1c. 
Accounting for maternal Hgb level may aid in the clinical interpretation 
of HbA1c levels during pregnancy.

F-068
Threshold for Initiation of Medical Treatment for Women with 
Gestational Diabetes. Rachel Harrison†, Ashley R Wong, Erin E 
Isaacson, Anna Palatnik∗. Medicall College of Wisconsin, Milwaukee, 
WI, United States.
Introduction: Gestational diabetes mellitus (GDM) affects 5-8% of 
pregnant women, many of whom will require treatment beyond diet and 
exercise. Despite this high prevalence, there is no consensus regarding 
the glycemic threshold for conversion from diet to medical treatment for 
GDM. The goal of this study was to compare two different thresholds 
for the number of elevated glucose values prior to initiation of medical 
treatment for GDM.
Methods: This was a retrospective cohort study of women with a singleton 
pregnancy and diagnosis of GDM delivering in a single tertiary care 
center. GDM was diagnosed using Carpenter-Coustan two-step approach. 
Maternal and neonatal outcomes were compared using bivariable and 
multivariable analyses between women who started pharmacotherapy 
(insulin or oral hypoglycemic agent) at two different thresholds of elevated 
capillary blood glucose (CBG) values: 1. at least 20% but <40% vs 2. at 
least 40%. The primary outcome was a composite neonatal outcome that 
included macrosomia, large-for-gestational-age (LGA), shoulder dystocia, 
neonatal hypoglycemia, hyperbilirubinemia requiring phototherapy, 
respiratory distress syndrome (RDS), stillbirth and neonatal demise. 
Secondary outcome was the rate of cesarean delivery. Sample size was 
calculated to be 266, with 133 women in each group.
Results: In univariable analysis, women who received pharmacotherapy 
at the threshold of 20% elevated CBG values, compared to 40%, gained 
less weight in pregnancy (7.5kg ± 5.2 vs.9.5kg ± 7.2, p=0.010) and had 
lower BMI at delivery (34.9 ± 8.6 vs. 39.6 ± 7.3, p=0.003). The composite 
neonatal outcome or the rates of cesarean delivery did not differ between 
the two groups. However, LGA rate was lower among women treated 
at the threshold of 20% elevated CBGs compared to 40% (10.3% vs. 
33.3%, p=0.008). In multivariable analysis, controlling for race/ethnicity, 
total weight gain in pregnancy and gestational age at the time of GDM 
diagnosis, the primary composite neonatal outcome was not associated 
with a lower threshold for pharmacotherapy initiation. Reduction in LGA 
associated with treatment initiation at the threshold of 20% elevated CBG 
values persisted in the multivariable logistic regression (Table).
Conclusion: Lowering the threshold for pharmacotherapy initiation for 
GDM was associated with lower rates of LGA.
*Figure(s) will be available online.

F-069
Longitudinal Analysis of Relationships between Individual Fatty 
Acids and Gestational Diabetes Mellitus in Maternity Log Study. 
Satsuki Kumatani,1 Ochi Daisuke,1 Yamauchi Takafumi,1 Tsunemoto 
Yoshiki,1 Wagata Maiko†,2,3 Tanabe Osamu,4,2 Minegishi Naoko,2 
Hiyama Satoshi,1 Nagasaki Masao,2 Sugawara Junichi∗,2,3 Maternity Log 
Study Group. 1NTT DOCOMO, INC., Yokosukashi, Kanagawa, Japan; 
2Tohoku University, Sendai, Miyagi, Japan; 3Tohoku University Graduate 
School of Medicine, Sendai, Miyagi, Japan; 4Radiation Effects Research 
Foundation, Hiroshima, Hiroshima, Japan.
Introduction: Several metabolomic studies have investigated differences 
in individual fatty acid (FA) levels in maternal plasma between pregnant 
women with and without gestational diabetes mellitus (GDM). However, 
some of them were targeted only at single sampling points during 
pregnancy, while others showed results possibly confounded by BMI. In 
this study, we longitudinally analyzed the association between individual 
FA levels in maternal plasma and GDM, excluding the effects of BMI.
Methods: We have designed a prospective cohort study named “Maternity 
Log Study.” In this study, we collected biological samples (blood and 
urine) from 302 pregnant women during three periods, i.e. 12-23 weeks 
(period 1) and 24-34 weeks (period 2) of gestation, and postpartum, as 
well as daily lifelog data. Metabolites in blood plasma were analyzed by 
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gas chromatography/mass spectrometry (GC/MS) for relative ion intensity. 
We examined differences in metabolomic profiles between the GDM and 
healthy control groups by multivariate logistic regression model adjusted 
by maternal age, pre-pregnancy BMI and parity. The criterion of statistical 
significance was p<0.05.
Results: A total of 17 pregnant women developed GDM (JSOG criteria), 
and 188 women were selected as a healthy control group. Compared with 
the control group, levels of linoleic and palmitoleic acids in the GDM 
group were significantly higher in period 1 (linoleic acid, 34,459±17,769 
vs 19,203±11,145, p<0.001) and lower in period 2 (palmitoleic acid, 
9613.234±7,349 vs 11580.25±9,485, p<0.001), whereas the stearic acid 
level in the GDM group was significantly higher in periods 1 and 2 (period 
1: 4,676,213±110,266 vs 3,667,567±108,386, p<0.001). The palmitic 
acid level was significantly higher in the GDM group only in period 1 
(8,487,188±234,607 vs 599,545±221,978, p<0.001). In the postpartum 
period, there was no significant difference. Compared with the control 
group, the ratio between palmitic and palmitoleic acids (palmitic acid / 
palmitoleic acid) in the GDM group was lower in period 1 (46.6±26.7 vs 
76.1±79.8, p<0.002), but higher in period 2 (100.9 ±63.5 vs 83.7±68.3, 
p<0.001).
Conclusion: After adjusting the influence of pre-pregnancy BMI, we 
found that levels of linoleic, palmitic, palmitoleic, and stearic acids 
were all positively correlated with the increase in insulin resistance 
from period 1 to 2 in the GDM group. Combinatorial analyses with 
genomic, transcriptomic, and lifelog data may further reveal underlying 
mechanisms of GDM.

F-070
Weight Gain in Twin Pregnancies: At What Point in Pregnancy Does 
It Matter Most? Lilly Y Liu†,1 Kelly B Zafman†,1 Nathan S Fox∗.2 1Icahn 
School of Medicine at Mount Sinai, New York, NY, United States; 2Icahn 
School of Medicine at Mount Sinai; Maternal Fetal Medicine Associates, 
PLLC, New York, NY, United States.
Introduction: Proper maternal weight gain in twin pregnancies is 
associated with improved fetal growth and decreased incidence of preterm 
birth. However, it remains unclear when gestational weight gain has the 
greatest influence on pregnancy outcomes. Our objective is to identify 
when in pregnancy maternal weight gain has the greatest impact on twin 
outcomes.
Methods: This is a retrospective cohort study of women with normal 
pre-pregnancy BMI (18.5 - 24.9 kg/m2) and twin pregnancies delivered 
> 24 weeks by a single MFM practice between 2005-2017. Baseline 
characteristics, weight gain patterns, and pregnancy outcomes were 
compared between women with and without adequate average gestational 
weight gain (based on the 2009 IOM recommendations). This analysis 
was performed for overall weight gain, as well as from 0-16 weeks, 16-24 
weeks, and 24 weeks to delivery.
Results: A total of 609 women with twin pregnancies and normal 
BMI were included in this study. There were no differences in baseline 
characteristics. Overall, inadequate weight gain was associated with lower 
birthweight and higher incidence of preterm birth. From 0-16 weeks, 
inadequate weight gain was associated with birthweight <10th percentile 
(57.8% vs. 47.8%, p=0.04), and < 5th percentile (33.5% vs. 20.9%, 
p<0.05). From 16-24 weeks, inadequate weight gain was associated 
with lower birthweights of the larger twin (2357 + 527 vs. 2515 + 519g, 
p=0.03) and smaller twin (2073 + 538 vs. 2219 + 501g, p=0.05). From 24 
weeks to delivery, inadequate weight gain was associated with a higher 
incidence of spontaneous preterm <37 weeks (40.1% vs. 28.3%, p<0.05), 
<34 weeks (22.2% vs. 6.4%, p<0.05), and <32 weeks (13.0% vs. 1.9%, 
p<0.05), as well as earlier gestational age at delivery (34.80 + 3.54 vs. 
36.26 + 1.99, p<0.05).
Conclusion: In twin pregnancies, gestational weight gain prior to 24 
weeks is associated with improved fetal growth, and gestational weight 
gain after 24 weeks is associated with decreased incidence of preterm 
birth. This may help elucidate the mechanism of action of gestational 
weight gain on pregnancy outcomes.
*Figure(s) will be available online.

F-071
Early Gestational Diabetes - Where Should Our Focus Be? Kathy C 
Matthews†,1 Rohini Kopparam†,1 Rana Khan†,1 Shari E Gelber∗.2 1New 
York Presbyterian Weill Cornell, New York, NY, United States; 2Maternal 
Fetal Medicine Associates, New York, NY, United States.
Introduction: Screening for diabetes early in pregnancy is designed 
to identify a cohort of women with unique risk factors. Due to the 
likelihood that such patients have undiagnosed pre-gestational diabetes, 
they may get referred for serial growth ultrasounds so as to evaluate 
for fetal growth restriction (FGR). The objective of this study was to 
determine the distribution of newborn birth weights in patients with an 
early diagnosis of GDM.
Methods: Retrospective cohort study of singleton pregnancies managed 
by one center from 2010-2016. Inclusion criteria were singleton 
pregnancies with GDM screening prior to 16 weeks’ gestation and 
recorded birth weight and gender. Multifetal gestations were excluded. 
Patients were targeted for early GDM screening based on ACOG 
recommendations. GDM was screened for using a 50g glucose challenge 
test, and confirmed with a 100g glucose tolerance test. SGA was defined 
as a newborn birth weight <10th percentile. Newborns weighing >90th 
percentile at birth were considered large for gestational age (LGA). We 
compared the incidence of newborn births weights between women who 
were diagnosed with early GDM and those who were not. Chi square was 
used for statistical comparison.
Results: 110 patients underwent early GDM screening, 23 (20.9%) of 
whom were diagnosed with GDM and 87 (79.1%) of whom were not. 
The distribution of newborn birth weights are shown in the Table. There 
was no statistical difference in birth weights between the two groups 
(p=0.58). In the GDM group, 8.7% of patients had SGA infants, 26.1% 
had LGA infants, and the remainder had AGA newborns. There was no 
difference in outcomes for high risk patients regardless of whether they 
were diagnosed with early GDM or not.
Conclusion: Fewer than 10% of women with an early diagnosis of GDM 
had SGA newborns and over 25% had LGA infants, which is significantly 
higher than the baseline population. Women with an early diagnosis of 
GDM may benefit from targeted interventions to prevent fetal macrosomia, 
such as extensive nutritional counseling, as LGA is more likely than SGA 
in these high risk patients.

Newborn Birth Weights in Patients With and Without Early GDM

Newborn Birth Weight Early GDM (n=23) No Early GDM (n=87)

SGA 2 (8.7%) 6 (6.9%)

AGA 15 (65.2%) 66 (75.9%)

LGA 6 (26.1%) 15 (17.2%)

F-072
Fetal Sex is Associated with Early Postpartum Glucose Intolerance 
in Women with Gestational Diabetes. Hiroshi Yamashita∗,1 Yasuhi 
Ichiro∗,1 Maeda Kazuhisa∗,2 Nomiyama Makoto∗,3 Mizunoe Tomoya∗,4 
Tada Katsuhiko∗,5 Yorozu Moe∗,5 Kodama Takashi∗,6 Ogawa Masanobu∗,7 
Okura Naofumi∗,8 Kawakami Kosuke∗,8 Yamaguchi Ken∗,9 Maekawa 
Yuka∗,10 Hayashi Kimikazu∗.11 1Nagasaki Medical Center, Omura, Japan; 
2Shikoku Medical Center for Children and Adults, Zentsuji-City Kagawa, 
Japan; 3Saga Hospital, Saga, Japan; 4Kure Medical Center, Kure, Japan; 
5Okayama Medical Center, Okayama, Japan; 6Higashihiroshima Medical 
Center, Higashihiroshima, Japan; 7Kyusyu Medical Center, Fukuoka, 
Japan; 8Kokura Medical Center, Kitakyusyu, Japan; 9Kyoto Medical 
Center, Kyoto, Japan; 10Mie Chuo Medical Center, Tsu, Japan; 11Kanmon 
Medical Center, Shimonoseki, Japan.
Introduction: Risk factors associated with the development of diabetes 
are not clearly demonstrated and may depend on race ethnicity. We 
investigated risk factors associated with glucose intolerance during early 
postpartum period in Japanese women with current GDM.
Methods: In this prospective multicenter cohort study, Japanese women 
with GDM diagnosed by the IADPSG criteria were recruited during 
pregnancy and underwent a follow-up 75-g oral glucose tolerance test 
(OGTT) at 6-9 weeks postpartum. We defined postpartum abnormal 
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glucose tolerance (p-AGT) as impaired glucose tolerance (IGT) and 
diabetes by the WHO criteria. We investigated the association between 
p-AGT and maternal and perinatal characteristics including plasma 
glucose (PG) and HbA1c at diagnostic OGTT during pregnancy. p-AGT-
associated variables with p<0.20 in a univariate analysis were examined 
for their independent association with p-AGT by a multivariate analysis.
Results: Among 464 women with GDM recruited during pregnancy, 
we included 357 with complete perinatal and postpartum data available. 
We found 112 women (31%) with p-AGT, including 9 with diabetes and 
103 with IGT. A univariate analysis showed that maternal age, parity, 
fasting and postprandial PG and HbA1c at the OGTT during pregnancy, 
insulin therapy, cesarean section, and fetal sex were candidate variables. 
A multivariate analysis using those candidate variables showed that PG 
at 1-hr (p=.014) and 2-hr (p=.0094) OGTT during pregnancy, and fetal 
sex (p=.022) were significant and independent variables associated with 
p-AGT after adjusting for confounders, including postpartum obesity 
and breastfeeding status. PG ≥190 mg/dl at 1-h and ≥158 mg/dl at 2-h 
OGTT as well as female sex were predictors of p-AGT with respective 
adjusted odds ratio (95% confidence interval) of 2.03 (1.16-3.57), 1.91 
(1.08-3.43), and 1.85 (1.09-3.20).
Conclusion: In Japanese women with GDM, mild postprandial 
hyperglycemia at a diagnostic OGTT during pregnancy and female sex 
of infants were independent predictors of early p-AGT. Women with 
those risk factors should be sure to undergo postpartum follow-up tests.

F-073
Training Obstetric Providers in Resuscitative Endovascular Balloon 
Occlusion of the Aorta in Patients with Placenta Percreta. Michael A 
Belfort,1 Karin Fox∗,1 Alireza A Shamshirsaz∗,1 Stephanie Gordy,1 Laura 
J Moore∗,2 Alex Chau,1 Kamlesh Kukreja∗.1 1Baylor College of Medicine, 
Houston, TX, United States; 2University of Texas McGovern School of 
Medicine, Houston, TX, United States.
Introduction: Hemorrhage is a major cause of mortality, especially in 
austere environments with limited blood bank, interventional radiology 
(IR), and surgery services. Ultrasound directed placement of an aortic 
balloon catheter (Figure, panels A and B) to effect REBOA is increasingly 
used in military, emergency and trauma settings for up to 30 minutes to 
reduce hemorrhage in cases with massive blood loss. Fluoroscopy is not 
necessary for placement. REBOA below the renal arteries (Zone 3) can 
temporarily increase upper body systolic BP by up to 40 mmHg and reduce 
pelvic bleeding in exsanguinating patients, adding time for transfusion 
and surgical repair. Trauma surgeons (TS) and IR are not immediately 
available in obstetric settings, especially in low resource areas. Training 
obstetric providers in REBOA may add to our armamentarium against 
maternal mortality.
Methods: 3 MFM providers in our Percreta Team underwent the Basic 
Endovascular Skills for Trauma (BEST) Course (Brenner et al, 2014) 
in REBOA with didactics, simulation and cadaver placement. We then 
observed 7 ultrasound (US) guided right common femoral artery (RCFA) 
sheath placements by IR or TS in stable patients with placenta percreta 
prior to hysterectomy (Figure, panel A). Thereafter, MFM placed the 
sheath with IR present.
Results: 12 patients had RCFA access obtained via a 4F sheath (4 by TS, 
4 by IR and 4 by MFM/IR). In 5 patients, a 7Fr sheath and a REBOA 
catheter were then prophylactically placed in Zone 3 but in only one case 
was the balloon inflated during surgery (Jehovah’s Witness). There were 
no complications noted. We used a 4Fr sheath to minimize risk and cost, 
and to permit continuous arterial monitoring with ability to upsize to 7F, 
via Seldinger technique, for REBOA, if needed. Elements of essential 
training included a BEST course, observations in non-critical settings, 
and IR training/presence, and were sufficient for clinical competency.
Conclusion: US guided RCFA sheath and REBOA placement is feasible 
in a controlled obstetric setting and obstetric providers with appropriate 
training in US guided needle procedures can learn the technique. Next 
steps include increasing experience before expanding the program to our 
low resource multi-disciplinary obstetric unit in Malawi, and monitoring 
multi-center data regarding risks, benefits and nuances of REBOA in 
obstetrics.

*Figure(s) will be available online.

F-074
Significantly Decreasing the Cesarean Delivery Rate through an 
Educational Intervention. Brian A Crosland†,1 Megan Oakes†,1 Kenneth 
Chan∗.2 1University of California Irvine, Orange, CA, United States; 
2Miller Children’s and Women’s Hospital/Long Beach Memorial Medical 
Center, Long Beach, CA, United States.
Introduction: A recent article by Clark et al (Am J Obstet Gynecol 2018) 
questioned the appropriateness and feasibility of reducing current cesarean 
rates. At Miller Children’s and Women’s Hospital/Long Beach Memorial 
Medical Center (MCWH/LBMMC) in California, USA, we created a 
multi-faceted approach to reducing cesarean rates.
Methods: MWCH/LBMMC is a community hospital with 6100 
annual deliveries. The academic staff and residents manage 25% of the 
deliveries. In 2013, the we initiated a program to educate, monitor, and 
provide feedback to all Ob/Gyns to reduce cesarean rates based on 2014 
Obstetric Care Consensus Guidelines. We compare total, primary, and 
NTSV (nulliparous, term, singleton, vertex) cesarean rates between two 
epochs: Jan 1, 2011-Dec 31, 2013 and Jan 1, 2014-Dec 31, 2017 using 
the CMQCC (California Maternal Quality Care Collaborative) database. 
The Composite Serious Maternal Morbidity (CSMM) and Composite 
Serious Neonatal Morbidity (CSNM) as defined by the CMQCC were 
also compared between these epochs.
Results: The implementation of the labor dystocia checklist resulted 
in statistically significant, sustained decrease in cesarean rates for the 
total, primary, and NTSV rate (Figure 1) after implementation of the 
educational program (p<0.01, p<0.002, p<0.003, respectively). Although 
there was an increase in CSMM and CSNM rates after implementation 
of the educational program, these rates were consistent with a state-wide 
increase in these indices and not statistically significant (Figure 2).
Conclusion: In spite of recent debate that cesarean delivery rates may be 
at a set-point, we found that implementation of an educational program 
based upon contemporary labor dystocia guidelines was associated with 
a decrease in cesarean delivery rate. Concerns that such interventions 
would be associated with increased CSMM and CSNM were not explicitly 
evident in our review. Broader application of such a tool is needed to 
validate these findings; however, these results suggest moving the needle 
of bettering the cesarean delivery rate is both possible and safe.
*Figure(s) will be available online.

F-075
Preeclampsia with Severe Features: Is Increasing Diagnosis 
Associated with Decreased Risk? Jessica Spiegelman, Yongmei Huang, 
Mary D’Alton, Jason Wright, Dena Goffman, Alexander Friedman. 
Columbia University, New York City, NY, United States.
Introduction: The diagnosis of preeclampsia with severe features (sPEC) 
is increasing on a population basis in the United States. These trends 
could be due in part to reclassification of other hypertensive diseases of 
pregnancy with lesser risk. One means of evaluating whether risk has truly 
increased is by evaluating trends for severe morbidity associated with 
sPEC. If risk for severe morbidity is stable or increasing in the setting of 
sPEC, true increases in population-based risk are more likely.
Methods: This retrospective cohort study used the Nationwide Inpatient 
Sample from 1998-2014. Women with sPEC were included for analysis. 
Outcomes included overall severe morbidity without transfusion as 
defined by the Centers for Disease Control and Prevention, acute heart 
failure/pulmonary edema (AHF/PE), acute renal failure (ARF), and 
stroke. Risk for eclampsia was evaluated as a secondary outcome. The 
Cochrane-Armitage trend test was used to determine the significance of 
trends over time.
Results: A total of 167,503 deliveries complicated by sPEC were included 
for analysis. The incidence of severe preeclampsia increased from 0.85% 
to 1.73% from 1998 to 2014 (p<0.01) (Figure 1). In that same time period, 
the incidence of overall severe maternal morbidity without transfusion 
decreased from 6.34% to 4.12% (p<0.01). The incidence of AHF/PE 
decreased from 1.27% to 0.42% (p<0.01), while the incidence of ARF 
increased from 1.07% to 1.48% (p<0.01) and stroke decreased from 
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0.36% to 0.09% (p<0.01) (Figure 2). The incidence of eclampsia also 
decreased, from 0.08% to 0.06% (p<0.01) in women with or without a 
co-existing diagnosis of sPEC.
Conclusion: The profile of risk for severe morbidity associated with sPEC 
appears to be changing. While overall severe morbidity decreased over 
the study period, along with risk for stroke and AHF/PE, risk for ARF 
increased. Further research is required to determine whether the increase 
in sPEC represents a true increase in the disease, or whether it stems 
from more frequent ascertainment by clinicians. Additionally, improved 
clinical management of sPEC may in part be responsible for decreased 
incidence of some morbidities.
*Figure(s) will be available online.

F-076
Are Risk for Severe Preeclampsia with Severe Features Truly 
Increasing? Jessica Spiegelman, Yongmei Huang, Dena Goffman, Mary 
D’Alton, Wright Jason, Alexander Friedman. Columbia University, New 
York City, NY, United States.
Introduction: Population-based analyses have shown a significant 
increase in the diagnosis of preeclampsia with severe features (sPEC) 
in the United States in recent years. This increase could represent a true 
increase in incidence, increased detection by clinicians, or reclassification 
of less severe disease. Trends in use of magnesium sulfate among women 
with preeclampsia with severe features as well as trends in underlying 
comorbidity could inform whether sPEC is truly increasing.
Methods: This was a retrospective cohort analysis using the Perspective 
Database from January 2006 through March 2015. Women with a 
diagnosis of sPEC were included for analysis. Outcomes included 
proportion of delivery hospitalizations in which magnesium sulfate 
was administered, and obstetric comorbidity index scores. The obstetric 
comorbidity index measures underlying risk for severe morbidity based 
on medical, obstetric, and demographic risk factors. The comorbidity 
index was calculated without preeclampsia and gestational hypertension. 
The Cochrane-Armitage trend test was used to determine significance of 
trends over time.
Results: A total of 81,231 delivery hospitalizations complicated by sPEC 
were included for analysis. The number of sPEC cases increased by more 
than 2/3 over the study period. The magnesium sulfate administration 
significantly increased from 82.1% to 85.9% from 2006-2015 (p<0.001) 
(Figure 1). The proportion of patients with the lowest-risk obstetric 
comorbidity score index of 0 decreased from 67.3% to 57.5% (p<0.001) 
while the proportions of patients with a score of 1 increased significantly 
(21.5% to 27.2%, p<0.001). The highest risk patients, those with a score of 
2 or higher, increased significantly (11.1% to 15.2%, p<0.001) (Figure 2).
Conclusion: Rates of magnesium sulfate administration are increasing 
along with overall comorbidity among women with sPEC. These trends 
suggest that the increase in the diagnosis of sPEC in recent years may 
be due to a true increased incidence of severe disease. Further research 
is required to characterize sPEC trends to aid in determining which 
interventions may be most likely to obviate maternal risk.
*Figure(s) will be available online.

F-077
Association between Hyperemesis Gravidarum and Ischemic 
Placental Diseases in Subsequent Pregnancies: Race/Ethnicity 
Disparities. Darios Getahun,1,2 Michael J. Fassett,3 Deborah A Wing,4 
Morgan R Peltier∗.5 1Kaiser Permanente Southern California, Pasadena, 
CA, United States; 2Rutgers-Robert Wood Johnson Medical School, 
New Brunswick, NJ, United States; 3Kaiser Permanente West Los 
Angeles Medical Center, Los Angeles, CA, United States; 4University of 
California, Irvine, CA, United States; 5Winthrop University, Mineola, 
NY, United States.
Introduction: To examine the association between hyperemesis 
gravidarum (HG) and ischemic placental diseases in subsequent 
pregnancies and whether the risk is modified by race/ethnicity.
Methods: We conducted a retrospective cohort study of first two 
(n=88,457) and first three (n=25,497) consecutive singleton pregnancies 
using data extracted from the 1998-2017 Kaiser Permanente Southern 

California longitudinally-linked electronic medical records for inpatient 
and outpatient care. Due to similarities in pathophysiologic mechanisms 
we grouped placental preeclampsia, small-for-gestational age (SGA) birth, 
placental abruption as ischemic placental diseases (IPD). Clinical codes 
were used to ascertain HG and IPD diagnosis. Adjusted relative risks (RR) 
and their 95% confidence intervals quantified the risks.
Results: The overall incidence of HG was 3.4%. Rates of preeclampsia, 
SGA birth, and placental abruption were 6.9, 13.2, and 0.8 per 100 births, 
respectively. HG in the first pregnancy was associated with 1.17-fold 
(95% CI 1.11-1.23) risk of IPD compared with first pregnancy without 
HG (table). HG in both the first and second pregnancy was associated 
with 1.28-fold (95% CI 1.02-1.60) risk of IPD.

HG status
Total 
birth 
(N)

Subsequent 
birth with 
IPD

p-value

1st Birth 2nd 
Birth IPD (%)

*Adj. 
RR 
(95% 
CI)

First 
pregnancy

No -- 244,578 19.14 1.00 
(reference)

Yes -- 8,613 21.63 1.17 (1.11, 
1.23) <.0001

First two 
pregnancies

No No 82,580 10.81 1.00 
(reference)

Yes No 2,212 12.25 1.16 (1.02, 
1.60) .0234

No Yes 3,002 12.26 1.08 (0.97, 
1.21) .1569

Yes Yes 663 13.73 1.28 (1.02, 
1.60) .0298

*Adjustment were made for maternal race/ethnicity, age, education, 
household income, smoking during pregnancy and gestational age.A 
stratified analysis by race/ethnicity and gestational age categories revealed 
that a history of HG is significantly associated with increased risk of 
recurrence in subsequent pregnancies at a preterm gestation among Whites 
and at term gestation among Blacks and Hispanics.
Conclusion: These results suggest that prior HG predicts an increased risk 
for a subsequent HG and risks are higher among non-white racial/ethnic 
groups and closely monitoring these at-risk women may be of benefit.

F-078
Intrapartum Fetal Heart Rate Patterns and Perinatal Outcome 
in Cases of Intraamniotic Infection (≥ 34 Weeks). Yuki Kodama∗,1 
Masanao Ohhashi∗,2 Junsuke Muraoka†,1 Toshiyuki Uchida∗,3 Yasuyuki 
Fujita∗,4 Keiya Fujimori∗,5 Hiroshi Sameshima∗.1 1University of 
Miyazaki, Miyazaki, Japan; 2Miyazaki Association Hospital, Miyazaki, 
Japan; 3Hamamatsu University School of Medicine, Hamamatsu, Japan; 
4Kyusyu University, Fukuoka, Japan; 5Fukushima Medical University, 
Fukushima, Japan.
Introduction: Intraamniotic infection, also known as chorioamnionitis 
(CAM), is one of the risk factors of perinatal morbidity and mortality. 
But little is known to deliver such patient of CAM by using fetal heart 
rate (FHR) monitoring. The aim of this study was to examine the 
correlation between fetal FHR patterns and perinatal outcome in cases 
with intraamniotic infection born at ≥ 34 weeks of gestation.
Methods: We performed the retrospective cohort study based on a 
questionnaire survey conducted by the Perinatology Committee, Japan 
Society of Obstetrics and Gynecology. The diagnosis of intraamniotic 
infection was based on Lencki’s criteria or pathological findings; a poor 
perinatal outcome was defined as death or brain damage. We collected 498 
cases of intraamniotic infection born at ≥ 34 weeks of gestation without 
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major malformations out of 87,827 deliveries. We divided them into two 
groups: one met with Lencki’s criteria (clinical chorioamnionitis: clinical 
CAM); the other did not but had pathologically-proven intraamniotic 
infection (subclinical CAM). We analyzed their clinical features, the last 
2 hours of FHR patterns before delivery, gestational age, sex, birthweight, 
Apgar score, umbilical arterial blood gas analysis results and the infant’s 
prognosis in each group.
Results: The clinical CAM and subclinical CAM groups included 240 and 
258 cases, respectively. Abnormal FHR patterns (late deceleration [LD] or 
decreased baseline variability [DV]) were significantly associated with a 
poor perinatal outcome. The combination of LD and DV showed a 12.8% 
PPV and 99.5% NPV, and was significantly associated with poor outcomes 
in clinical CAM cases (OR: 5.14, p < 0.01). No significant associations 
were observed between specific FHR patterns and the perinatal outcomes 
in subclinical CAM cases. In addition to fetal poor outcomes, there 
were maternal complications such as endometritis (n=73), sepsis (n=7), 
peritonitis (n=6) disseminated intravascular coagulation (DIC) (n=4).
Conclusion: In clinical CAM cases, the combination of LD and DV in 
FHR monitoring might predict a poor perinatal outcome.

F-079
The Effect of Parenteral Magnesium Sulfate on the Rate of 
Postpartum Hemorrhage. Sereen Nashif†, Jean Ricci Goodman∗, Priya 
Patel†, Angie Tsuei†, Sourabh Sharma†, Lindsey McAlarnen†, Rebecka 
Bogue†, Callie Hurtt†, Mary Lynn∗. Loyola University Medical Center, 
Maywood, IL, United States.
Introduction: Postpartum hemorrhage is the leading cause of worldwide 
maternal mortality and greatly increases the risk of morbidity. There 
are many known causes of hemorrhage, including prolonged labor and 
chorioamnionitis. Prior studies have shown conflicting data regarding an 
association between intrapartum parenteral magnesium administration and 
postpartum hemorrhage. The aim of this study was to determine if there 
is an association between magnesium and postpartum hemorrhage using 
quantitative blood loss (QBL).
Methods: A retrospective cohort study was designed and carried out to 
test the hypothesis that intrapartum parenteral magnesium is not associated 
with postpartum hemorrhage. We reviewed cesarean and vaginal term 
and preterm deliveries at Loyola University Medical Center between 
July 2017 and June 2018. Demographics, labor and delivery course, and 
maternal and neonatal outcome data were summarized. Comparisons of 
rates of postpartum hemorrhage, QBL, postpartum hemoglobin, and rates 
of transfusion between patients who did and did not receive intrapartum 
magnesium were made using appropriate statistical methodology via 
SPSS. Data is reported as mean with 95% confidence intervals with 
p<0.05 considered significant.
Results: Of 814 charts reviewed, 83 patients received intrapartum 
parenteral magnesium. Patients who received magnesium were more 
likely to undergo postpartum hemorrhage (P<0.009 OR 2.11, 95% CI 1.21-
3.69). The mean QBL was statistically greater for patients on magnesium 
(658.5 mL vs 470.3 mL, p<0.001). There was no statistically significant 
difference in the mean postpartum hemoglobin for patients who did and 
did not receive magnesium (11.1 g/dL vs 9.9 g/dL, p=0.67). There was 
no statistically significant difference in rates of blood transfusion between 
groups (Fisher’s exact test, p=0.137).
Conclusion: Intrapartum parenteral magnesium is associated with 
increased rates of postpartum hemorrhage and greater quantitative blood 
loss with no differences in postpartum hemoglobin levels or rates of 
blood transfusion.

F-080
A Study of Post Partum Hemorrhage Risk Factors Using Artificial 
Neural Networks. Gabriella Schivardi†,1 Barbara Grijuela∗,1 Gian Marco 
Podda∗,1 Marco Cattaneo∗,1 Enzo Grossi∗,2 Anna Maria Marconi∗.1 
1University of Milano, Milano, Italy; 2Villa Santa Maria Foundation, 
Tavernerio, Italy.
Introduction: The World Health Organization states that Post Partum 
Hemorrhage (PPH) is the leading cause of mortality and severe maternal 
morbidity worldwide. Therefore, it becomes essential to study risk factors 

in order to identify women at risk to improve their clinical management. 
The aim of this study was to identify the risk factors associated with 
primary post-partum hemorrhage and to determine the accuracy of 
artificial neural networks as a statistical method to identify mayor risk 
factors. The hypothesis is that artificial neural networks can be a valid 
forecasting tool for hemorrhage risk at the time of delivery.
Methods: We conducted a retrospective study on 305 women with PPH 
and 305 controls matched by age, analyzing the role of variables that 
have been identified as possible risk factors. Other ante and intra-partum 
variables were also taken into consideration in order to identify other risk 
factors previously undetected. Traditional statistical methods and artificial 
neural networks (ANN) were used to analyze the data. Auto Contractive 
Maps were used as a neural network system. These have been shown to be 
capable of identifying hidden, non-linear associations and the strength that 
these associations have with the different parameters taken into account.
Results: The results obtained by the two statistical methods were similar 
and ANN identified PPH with an overall accuracy of 70%. Variables that 
were significantly related to PPH overlapped and were mainly related to 
labor and delivery. Furthermore, neural networks allowed us to identify 
the impact strength of each variable
*Figure(s) will be available online.
Conclusion: Artificial neural networks have proved to be capable 
of reaching a good sensitivity, specificity, and global accuracy in the 
identification of more relevant hemorrhage risk factors. The innovative 
potential of this method is represented by the possibility of identifying a 
priori women with an increased hemorrhagic risk. This will allow tailoring 
the management of these women minimizing the consequences that a 
delivery complicated by hemorrhage involves. These results represent 
the starting point for the expansion of the retrospective case series and 
the creation of an antepartum risk score, in addition to a subsequent 
prospective validation.

F-081
A Retrospective Study of Reccurent Rate of Preterm Birth in Japan. 
Rie Seyama†, Shintaro Makino∗, Jun Takeda∗, Toshihumi Suzuki∗, Yojiro 
Maruyama∗, Atsuo Itakura∗. Jutendo University Faculty of Medicine, 
Tokyo, Japan.
Introduction: The incidence of preterm birth is currently about 6% in 
Japan. Although history of preterm birth is known to be the most important 
risk factor for preterm birth in a subsequent pregnancy, Japanese recurrent 
preterm birth rate is still unknown. Thus, we investigated Japanese 
perinatal data-base to know how preterm birth history contribute to the 
subsequent preterm birth.
Methods: We reviewed Japanese perinatal data-base between 2014 and 
2015. Japanese perinatal data-base is the largest data-base in Japan; 
however, it is not nation-wide that only secondary and tertiary hospitals, 
and just few of local clinics participate to this system. In the study 
period, 459,918 pregnant women were registered. After exclusion of the 
cases with unknown labor history and current obstetrical complications 
(gestational diabetes, hypertensive disorder of pregnancy, multiplets, 
HELLP syndrome, abruptio placenta, placenta previa, etc.), 113,163 were 
eligible for this study.
Results: Overall preterm birth rate was 9.1% in our data-base. The 
preterm birth rates in primipara and multipara women without a history 
of preterm birth were 8.1% and 8.4%, respectively. The preterm birth rate 
in the women with history of preterm birth was significantly increased to 
23.5%. As the number of previous preterm birth increased to once, twice, 
and 3 times or more, the rate of preterm birth in subsequent pregnancy 
was increased to 22.3, 34.8, 43.8%, respectively. Even women who had 
full-term delivery, the peak of delivery weeks became significantly earlier 
along with increasing the number of previous preterm birth.
Conclusion: We firstly evaluated the recurrent rate of preterm birth 
in Japan. Our data showed that the recurrent rate of preterm birth was 
associated with the number of previous preterm birth.
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F-082
Relationship between Maternal Age and Labor Induction Outcomes. 
Elizabeth N Teal†,1 Adam K. Lewkowitz†,2 Carol Tran†,1 Sarah Koser†,1 
Stephanie Gaw∗.1 1University of California, San Francisco, San 
Francisco, CA, United States; 2Washington University School of Medicine 
in St. Louis, St. Louis, MO, United States.
Introduction: Nearly 25% of pregnancies in the US result in induction 
of labor (IOL) and that proportion will likely increase in the near future. 
There is mixed data on the relationship between maternal age and mode 
of delivery and very limited data surrounding other IOL outcomes. This 
study aims to determine whether maternal age is associated with increased 
IOL duration and/or increased perinatal morbidity.
Methods: This retrospective cohort study included nulliparous women 
with non-anomalous, singleton, vertex pregnancies who underwent IOL 
with intact membranes at a tertiary-care academic hospital from January 
2015 to April 2017. Maternal age was stratified into the following groups: 
<20 years, 20-34 years, 35-39 years, and ≥40 years. The primary outcome 
was IOL duration. Secondary outcomes were vaginal delivery (VD) rate, 
operative delivery rate, maternal morbidity (hemorrhage, infection, 3rd 
or 4th degree laceration), and neonatal morbidity (NICU admission). 
The data were analyzed using the Kruskal-Wallis test and multivariable 
regression analysis.
Results: Of the 955 patients included, 673 (70.5%) had a VD. VD rates 
by age were 68.4%, 75.8, 64.8%, and 57.9% for <20, 20-34, 35-39, and 
≥40 years respectively. Age 35-39 was associated with 40% lower odds 
of VD compared to <35 (aOR 0.6, 95% CI 0.4 - 0.8). The effect was 
greater for those ≥40 (OR 0.4, CI 0.3 - 0.7). There was a increase in 
median IOL duration with increasing age(p=0.002). After adjusting for 
potential confounders (BMI, race, gestational age, IOL indication), odds 
of hemorrhage was increased in patients >35 (age 35-39, aOR 1.7, CI 1.2 
- 2.4; age ≥40, aOR 1.9, CI 1.1- 3.1). There was no association between 
age and transfusion, infection, 3rd or 4th degree laceration, operative 
delivery, or NICU admission.
Conclusion: In this cohort, maternal age was associated with increased 
IOL duration, reduced odds of VD, and increased odds of hemorrhage. 
These data increase understanding of risks associated with maternal 
age in the setting of IOL and may help to manage patient and provider 
expectations.
*Figure(s) will be available online.

F-083
Non-Invasive Diagnosis of CMV Infection with Fetal Central Nervous 
System Derived Exosomes. Laura Goetzl∗,1 Yifat Eldar-Yedidia,2 Miriam 
Hillel,2 Nune Darbinian,3 Nana Merabova,3 Arianna Valeri†,3 Yechiel 
Schlesinger∗.2 1University of Texas; Health Sciences Center at Houston, 
Houston, TX, United States; 2Shaare Zedek Medical Center, Jerusalem, 
Israel; 3Temple University School of Medicine, Philadelphia, PA, United 
States.
Introduction: Congenital Cytomegalovirus (CMV) infection can have 
devastating neurologic sequelae. Identification of fetal abnormalities is 
often delayed until the midtrimester and definitive diagnosis requires 
invasive procedures. Fetal CNS-derived exosomes (FCEs) have shown 
promise in the non-invasive prenatal diagnosis of fetal brain injury.
Methods: Pregnant subjects with primary CMV infection were divided 
into three groups: Non transmitters (NT, n=5), asymptomatic transmitters 
(AST, n=5) and symptomatic transmitters (ST, n=4). Primary CMV 
infection was defined as IgG seroconversion or low avidity CMV IgG 
with or without IgM, or CMV viremia. Transmission was defined as 
CMV viral detection in amniotic fluid or newborn urine. Symptoms were 
determined by fetal/neonatal CNS evaluation including brain ultrasounds, 
retinal examination and auditory brain stem response. Maternal serum 
was collected 6.3 ± 2.8 weeks following maternal infection. Serum 
was precipitated with ExoQuick solution and FCEs were isolated 
with biotinylated anti-Contactin-2/TAG1 antibody-streptavidin matrix 
immunoabsorption. FCE Synaptopodin (SYNPO) and Neurogranin (NG) 
protein levels were measured using standard ELISA kits and normalized 
to the exosome marker CD81.

Results: Diagnostic samples were collected at a mean of 13.1 ± 3.1 
weeks prior to any signs of fetal infection. FCE SYNPO was significantly 
reduced in both AST and ST groups compared to NTs (Figure 1). Although 
ST SYNPO was lower than AST SYNPO, this difference did not reach 
statistical significance (p=0.28), possible due to small sample size. FCE 
NG was also significantly reduced in both AST and ST groups compared 
to NTs (p=0.04) . Of interest, 1 of 4 cases of ST was limited to severe 
isolated unilateral hearing loss without prenatal findings. FCE SYNPO 
and NG were only partially correlated (r=0.56, p=0.039) suggesting a role 
for multiple markers to improved diagnostic accuracy.
Conclusion: Human fetal transmission of CMV can be detected non-
invasively using FCEs isolated from maternal blood as early as 11 weeks’ 
gestation. Larger studies are required to accurately estimate positive and 
negative predictive value for neurologic symptoms. Lower levels of 
FCE SYNPO and NG in AST raises concerns that CMV infection can be 
accompanied by subclinical neurologic changes.
*Figure(s) will be available online.

F-084
Gestational Programming of Type 2 Diabetes: Does Methylation Play 
a Role? Chellakkan S Blesson, Sangeetha Mahadevan, Daren Tanchico, 
Meena Balakrishnan, Ronald A Harris, Chandra Yallampalli. Baylor 
College of Medicine, Houston, TX, United States.
Introduction: Gestational low protein (LP) programming causes glucose 
intolerance and insulin resistance leading to type 2 diabetes in adult 
offspring without obesity. Our data showed that LP offspring showed 
impaired suppression of hepatic glucose production via gluconeogenesis 
and glycogenolysis with greater effects in females. Few earlier studies 
had shown that epigenetic modification such as methylation could be 
responsible for developmental programming.
Methods: Pregnant rats were fed control (20% protein) or isocaloric low 
protein (LP) (6%) diet from gestational day 4 until delivery. Standard 
diet was given during lactation and to pups after weaning. Euglycemic 
hyperinsulinemic clam was performed at 7-8 months old offspring to 
confirm insulin resistance. Overnight fasted rats were euthanized at 8 
months, liver was harvested. RNA was isolated for microarray analysis 
and Methylated DNA immunoprecipitation array (MeDIP-chip) was 
performed. The data from microarray and MeDIP-chip were overlaid to 
identify potential genes that are regulated by methylation. These genes 
were then verified by qPCR followed by bisulfite sequencing.
Results: Our results show that both males and females were glucose 
intolerant and insulin resistant. Microarray analysis showed that 189 and 
119 genes were up regulated, and 227 and 263 genes were down regulated 
in males and females respectively. Overlaying data from MeDIP-chip 
was able to filter our data with 7 upregulated and 4 downregulated genes 
in males and 5 upregulated and 4 downregulated genes and females. 
We further characterized high and intermediate-CpG-density promoters 
(HCP and ICP) by qPCR. We were able to validate only 5 genes using 
qPCR in both sexes. Bisulfite sequencing showed that none of the genes 
had any significant methylation changes when compared to the controls 
in both the sexes.
Conclusion: Our data shows that methylation may not play a significant 
role in the LP induced programming of T2D in liver.

F-085
Maternal Obesity (MO) Programs Offspring (F1) Visceral Adipose 
Tissue(VAT) Adipocyte Size (AS) and Gene Expression in a Sex-
Dependent Manner. Carlos A Ibañez-Chavez†,1 Consuelo Lomas-Soria,1,2 
Eyerahí Bravo Flores†,3 Mario Solís†,3 Guadalupe Estrada Gutierrez∗,3 
Peter W Nathanielsz∗,4 Elena Zambrano∗.1 1Instituto Nacional de Ciencias 
Médicas y Nutrición SZ, Mexico, Mexico; 2CONACyT, Biología de la 
Reproducción, Instituto Nacional de Ciencias Médicas y Nutrición SZ, 
Mexico, Mexico; 3Instituto Nacional de Perinatología Isidro Espinosa 
de los Reyes, Mexico, Mexico; 4University of Wyoming, Laramie, WY, 
United States.
Introduction: Experimental animal studies show that MO programs 
VAT, causing sex-dependent gene changes and hypertrophy in male and 
female F1. Hypertrophy is associated with sex-dependent glucose and 
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lipid metabolic dysfunction. To determine the genetic mechanisms, we 
analyzed the adipogenic gene expression profile in adipose tissue of young 
adult male and female MOF1.
Methods: At postnatal day (PND) 21, female Wistar rats (F0) were 
weaned to either a control diet (C= 4 kcal/g) or a high energy obesogenic 
diet (MO= 5 kcal/g). All F0 were mated with control male rats at PND 
120. All F1 of both groups (C or MO) were weaned onto C diet (n=6). 
At F1 PND 110, one male and one female of each litter was euthanized. 
Adipocyte Size (AS) was measured as cross-sectional area and mRNA 
gene expression related to regulation of adipogenesis were determined 
in visceral fat depot samples by a qPCR array of 84 genes (PARN-Z49C 
Rat Adipogenesis array - QIAGEN). Data with p≤0.05 and a fold change 
(FC) ≥1.8 for gene expression were considered significant.
Results: F1MO programed increased fat cell size vs F1C, with greater 
dispersion of individual AS with a low proportion of small adipocytes 
and greater proportion of large adipocytes in males (without changes 
in mRNA growth factors genes). The RT-PCR profile showed 53 genes 
down-regulated in male F1MO vs F1C and 15 genes up regulated in female 
F1MO. Only 3 genes changed in both sexes - Creb1 (a transcription factor 
that stimulates the transition from preadipocytes to adipocytes), IRS2 plays 
a key role in insulin action, Lmna (gene related to lipodystrophy); in males 
mRNA for these three genes was down -2.0, -3.7, -3.4 FC respectively 
and up in females, 6.3, 15.9, 5.1 FC respectively.
Conclusion: MO programs VAT AS hypertrophy. Increased AS in male 
F1MO is associated with down-regulation of pro-adipogenic genes. In 
contrast, fat accumulation in females can be associated with increased 
expression of genes engaged in insulin signaling. This work was supported 
by the Newton Fund RCUK-CONACyT (FONCICYT/49/2016).

F-086
Exosomal MiRNA Profile in Exosomes Isolated from Adipose Tissue 
Explants from Normal and Gestational Diabetes Mellitus Pregnancies. 
Nanthini Jayabalan†,1 Dominic Guanzon†,1 David McIntyre∗,2 Martha 
Lappas∗,3 Carlos Salomon∗.1,4 1Center for Clinical Research, The 
University of Queensland, Herston, Australia; 2Mater Research Institute-
The University of Queensland, Woolloongabba, Australia; 3University 
of Melbourne, Melbourne, Australia; 4University of Concepción, 
Concepción, Chile.
Introduction: Exosomes released from adipose tissue macrophages 
regulates glucose tolerance by the delivery of bioactive miRNAs to 
insulin target cells. However, no studies have investigated the contribution 
of adipose tissue derived exosomes in progression and development of 
gestational diabetes mellitus (GDM). The aim of this project was to 
characterise the adipose tissue exosomal miRNA profile in patients with 
normal glucose tolerant (NGT) and GDM.
Methods: Omentum were obtained from BMI-matched NGT (n=10) 
and GDM (n=10) women at delivery (>37 weeks gestation). Exosomes 
were isolated from tissue-conditioned media by differential centrifugation 
and characterised using nanoparticle tracking analysis and enrichment 
of protein using Western Blot. Total exosomal RNA was isolated by 
miRNeasy (Qiagen) according to manufacturer’s instructions. Illumina 
TrueSeq Small RNA kit was used to construct a small RNA library. The 
resulting sequencing FASTQ files were analysed using miRDeep2 to 
identify both known and novel miRNAs. Finally, miRNAtarget genes 
and gene ontology pathways were detected using CyTargetLinker and 
BiNGO applications in Cytoscape, respectively.
Results: Exosomes were ranging between 30-120nm with expression of 
CD63, CD9 and TSG101. We identified a total of 1209 miRNAs with 18 
miRNAs were significantly differentially expressed in GDM exosomes. 
Comparatively, 12 miRNAs were upregulated while 6 were downregulated 
in the exosomes from GDM pregnancy compared to normal pregnancy. 
Gene ontology analysis showed that some of our candidate miRNAs 
regulate genes involved in insulin signalling and glucose homeostasis 
pathways.
Conclusion: We suggest that adipose tissue-derived exosomal miRNA 
may be responsible for the alterations in maternal metabolism which 
contributes to the pathophysiology of GDM.

F-087
Maternal Obesity (MO) Programs Sex-Dependent Changes in 
Offspring (F1) Serum Biogenic Amino Acids (BAA) and Associated 
Key Hepatic Regulatory Genes that Control BAA Biosynthesis and 
Metabolism. Consuelo Lomas-Soria,1,2 Luis A Reyes-Castro,1 Guadalupe 
Rodriguez-Gonzalez,1 Matthias Schwab∗,3 Peter W Nathanielsz∗,4 Laura 
A Cox∗,5 Elena Zambrano∗.1 1Instituto Nacional de Ciencias Médicas y 
Nutrición SZ, Mexico, Mexico; 2CONACyT, Biología de la Reproducción, 
Instituto Nacional de Ciencias Médicas y Nutrición SZ, Mexico, Mexico; 
3Univesity of Jena, Jena, Germany; 4University of Wyoming, Laramie, WY, 
United States; 5Wake Forest Baptist, Winston-Salem, NC, United States.
Introduction: MO programs F1 (MOF1) sex-dependent metabolic 
dysfunction. We have detailed the altered phenotype of MOF1 rats in a well 
characterized rat model of MO (PMID:29972240). Recent studies have 
associated a dysregulation of serum AA levels, including branched-chain 
amino acids (BCAAs) and Non-Alcoholic Fatty Liver Disease. However, 
sex differences in F1 serum BAA programmed by MO are unknown. Our 
objective was to evaluate F1 serum AA metabolome profile in F1MO.
Methods: F0 female rats ate chow (C) or obesogenic diet (MO) from 
weaning through lactation. After weaning both F1C and F1MO ate C 
diet. Male and female F1 serum and liver were collected at necropsy 
on postnatal day 110 to evaluate the AA metabolome using liquid 
chromatography-mass spectrometry (BIOCRATES Life Sciences, 
Austria). Liver differentially expressed genes were measured by RNA-
seq. Betaine-homocysteine S-methyltransferase (BHMT) and Glycine 
N-Methyltransferease (GNMT) protein (immunohistochemistry) and 
RNA were analyzed. Data M ± SEM, sexes were analyzed separately by 
ANOVA. p set <0.05.
Results: The AA profile showed serum BAA changes in F1MO males (11 
up and 6 down vs CF1) and females (4 up and 6 down). Only 3- glutamine, 
up in male, down in female, valine up and carnosine down in both sexes.
Kegg pathways related to AA biosynthesis, AA metabolism (cysteine, 
methionine, glycine, serine and threonine), and degradation (valine, 
leucine and isoleucine) were down-regulated in males but unchanged in 
females. Specific key genes in these pathways changed in males were 
4-aminobutyrate aminotransferase, aldehyde dehydrogenase, BCAAs 
aminotransferase. In males but not females GNMT and BHMT mRNA 
and protein were decreased (p<0.05).
Conclusion: Dysregulation of serum AA concentrations in F1 
programmed by MO is sex-dependent and is associated with altered 
genes central to AA metabolism. The affected genes play key roles 
in methylation a fundamental process in programming. For example 
decreased GNMT leads to hypermethioninemia while BHMT could lead 
to hyperhomocystinemia which are considered dysmethylation disorders 
which in the rare genetic cases described in humans can in extreme cases 
lead to demyelination. While it is not suggested that MOF1 are exposed to 
this degree of abnormality the clinical cases do raise the possible of much 
less but nevertheless biologically significant effects in MOF1. Funding: 
Newton RCUK-CONACyT (FONCICYT/49/2016).

F-088
Normal Pyruvate Dehydrogenase Activity in Skeletal Muscle of 
Growth Restricted Ovine Fetuses. Alexander L Pendleton†, Laurel R 
Humphreys†, Melissa A Davis†, Leticia E Camacho, Miranda J Anderson, 
Sean W Limsand∗. University of Arizona, Tucson, AZ, United States.
Introduction: Fetal sheep with placental insufficiency-induced 
intrauterine growth restriction (IUGR) are hypoglycemic, hypoxemic, 
and hypoinsulinemic. These conditions lower fractional rates of glucose 
oxidation and promote gluconeogenesis, suggesting lactate shuttling 
between skeletal muscle and liver. Suppression of pyruvate dehydrogenase 
(PDH) activity was proposed because of higher pyruvate dehydrogenase 
kinase 4 (PDK4) mRNA concentrations in IUGR muscle. Although PDK4 
inhibits PDH activity to reduced pyruvate metabolism, PDH protein 
concentrations and activity have not been examined in skeletal muscle 
from IUGR fetuses. Therefore, we aimed to elucidate the regulation of 
pyruvate entry into the Tricarboxylic Acid cycle by evaluating the protein 
expression and activity of PDH and the kinases and phosphatases that 
regulate PDH phosphorylation status in IUGR skeletal muscle.
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Methods: Semitendinosus (ST) muscles were isolated from hyperthermia-
induced IUGR sheep fetuses (n=9) and compared to age-matched, pair 
fed control fetuses (n=9). Protein was isolated in CelLytic buffer with 
protease inhibitors. Immunoblots were conducted with commercial 
antibodies against PDH, phosphorylated PDH (E1α), PDK1, PDK4, 
pyruvate dehydrogenase phosphatase 1 and 2 (PDP1 and PDP2) and 
β-tubulin (loading control). Densitometry was performed using Image 
J Software. The PDH and lactate dehydrogenase (LDH) activities were 
determined with Sigma PDH and LDH colorimetric assays, respectively. 
Group differences were determined with ANOVA and LSD tests.
Results: IUGR fetuses weighed less (p<0.01) than control (CON) fetuses 
(1.77±0.20 vs 3.13±0.16 kg). Furthermore, IUGR fetuses had smaller 
total ST muscle mass (p<0.01) compared to CON fetuses (6.64±0.90 vs 
11.1±0.67 g). Phosphorylated PDH concentrations were 56.3% lower 
(p<0.01) in IUGR fetuses compared to CON fetuses. In addition, PDH 
activity was 68.5% greater (p<0.01) in IUGR fetuses compared to control 
fetuses (27.8±7.8 vs 16.5±4.7 nmol/min/mL). PDK4, PDK1, PDP1, PDP2, 
or PDH concentrations were not different between groups. LDH activity 
was also not different between groups.
Conclusion: In contrast to previous speculation, PDH activity was 
greater in skeletal muscle from IUGR fetuses, which parallels lower 
phosphorylated PDH. Therefore, the greater expression of PDK4 mRNA 
did not translate to greater PDK4 concentrations or inhibition of PDH 
as proposed. These finding suggest alterations to enhance pyruvate 
metabolism in IUGR fetuses but alternative limitations may result from 
lower pyruvate carboxylase activity or impaired mitochondrial function.

F-089
Maternal Low Protein Diet during Gestation Programs Offspring 
Glucose Intolerance in Adulthood Regardless of Postnatal Plane of 
Nutrition in Female Mice. Kathleen A. Pennington,1 Ryan Fleischmann,2 
Chandra Yallampalli,1 Marta L Fiorotto.2 1Baylor College of Medicine, 
Houston, TX, United States; 2USDA/ARS Children’s Nutrition Research 
Center, Houston, TX, United States.
Introduction: A poor nutritional environment during gestation and/or 
neonatal life increases the risk for obesity and diabetes in adulthood. These 
long-term effects may be exacerbated when a mismatch occurs in the plane 
of nutrition of the offspring in the transition between developmental stages. 
Our objective was to distinguish the contributions to the increased risk of a
Methods: Mice were exposed to one of two nutritional planes during 
gestation (G) by being born to FVB dams fed a control (CON; 20% 
protein, 7.5% fat) or a low protein diet (LP; 8% protein, 7.5% fat) and 
cross-fostered at birth to one of three nutritional planes: dam fed CON 
and 7 pups/dam (CON), dam fed CON and 4 pups/dam (over-nourished, 
OV), or dam fed LP with 8 pups/dam for a total of 6 groups: CON-CON, 
CON-LP, CON-OV, GLP-CON, GLP-LP, GLP-OV. At weaning all female 
offspring were weaned to CON diet. At 1 and 2 years age body composition 
was measured by quantitative magnetic resonance and i.p. glucose and 
insulin tolerance tests (ipGTT and ipITT) were performed.
Results: At one year of age, CON-LP and GLP-LP were similar in weight 
and body composition, but weighed less (p<0.05) compared to all other 
groups. GLP-CON and GLP-LP females were glucose intolerant (p<0.05) 
compared to all other groups. GLP-LP had improved (p<0.05) insulin 
tolerance compared to CON-OV and CON-CON; no other differences in 
ipITT were observed among groups. By two years of age, weights were 
increased (p<0.05) in CON-OV offspring, compared to all groups except 
GLP-CON. Body fat percentage was increased (p<0.05) in CON-OV 
compared to CON-CON and CON-LP offspring, however no difference in 
body fat was observed in GLP females, regardless of postnatal nutrition. 
Both gestational and postnatal nutrition had a significant effect (p<0.05) 
on glucose tolerance. CON-CON were the most glucose tolerant while 
GLP-OV were the least compared to all other groups (p<0.05). CON-CON 
females were the most insulin sensitive, while CON-OV were the least 
insulin sensitive compared to all other groups (p<0.05). GLP effects on 
insulin sensitivity were minimal.
Conclusion: Maternal LP diet programmed glucose intolerance at both 
one and two years of age, even when postnatal and adult nutrition were 
optimal. CON-OV females developed obesity, glucose intolerance and 

insulin resistance compared to all other groups; but this effect was 
only observed at 2 years of age. Taken together the data indicates that 
over nourishment following a gestational low protein diet compounds 
the negative effects of gestational undernutrition and postnatal over 
nourishment on glucose tolerance. Funded by USDA/ARS 6250-51000-
051(MLF). 

F-090
Aldosterone Synthetic Pathway in Adipose Tissue and Programming 
Effects of Antenatal Glucocorticoids in Sheep. Jie Zhang, Angela G 
Massmann, Jorge P. Figueroa∗. Wake Forest SOM, Winston-Salem, NC, 
United States.
Introduction: Antenatal exposure to high levels of glucocorticoids (GC) 
is associated with significant cardiometabolic alterations. Our working 
hypothesis states that GC alters the development of visceral adipose tissue 
which plays a central role in the development of metabolic alterations in 
the adult offspring. All components of the renin angiotensin system are 
expressed in adipose tissue (AT) and AT is thought to be an important 
production site of aldosterone (ALDO). The aim of this study was to 
determine if antenatal exposure to glucocorticoids alters the expression 
of aldosterone synthase in isolated AT cells in culture.
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. Omental adipose (OM) tissue 
was collected from 1.8 mo offspring at necropsy (n=6/per treatment and 
sex). AT was dissociated with 0.15% collagenase I. The cell suspension 
was strained through a 100µm filter, centrifuged at 250 g and cultured. 
When confluent preadipocytes were induced to differentiate into mature 
adipocytes with media containing insulin (10 µg/ml), dexamethasone 
(1 µM), IBMX (0.5 mM), indomethacin (200 µM) and 0.5% Excyte in 
DMEM/F12 without FBS. After 48h, induction media was replaced with 
maintenance media (insulin alone) in DMEM/F12. Cells were collected 
at Day 0 and Day 7. CYP11B2 and FABP 4 expression was determined 
by western blot using specific antibodies (ab167413, Abcam at 1:250 and 
ARP33985, Aviva at 1:500 respectively). Data expressed as Mean±SEM 
and analyzed by ANOVA and two sample t test.
Results: As shown on the left panel (A) of the figure, CYP11B2 expression 
levels in cells from female Beta sheep were significantly higher at Day 0. 
Differentation into adipocytes had a small effect on CYP11B2 expression 
in both groups, but no Beta effect was detected on D 7. As expected, 
FABP 4 expression increased following induction in both groups (Panel 
B), however, the effect was significantly larger in cells derived from Beta 
exposed sheep,< 0.05 by ANOVA.
Conclusion: Our data strongly support the hypothesis that the unfavorable 
intrauterine environment associated with exposure to glucocorticoids 
alters the development of adipose tissue. ALDO is known to promote 
cardiac hypertrophy, glucose intolerance and hypertension, all features 
of Metabolic Syndrome and present in our model of fetal programming. 
In addition, FABP 4 is a biomarker closely associated with obesity and 
components of the metabolic syndrome. HL 68728 and HD 04784.
*Figure(s) will be available online.

F-091
Maternal Hyperuricemia Implicates Endothelial Function in 
Offspring Born to Preeclampsia. Yejin Park,1,2 Yun Ji Jung,1 Hanoll 
Pi,1 Ha-Yan Kwon,3 Young-Sun Maeng,1 Ja-Young Kwon∗.1 1Division 
of Maternal-Fetal Medicine, Department of Obstetrics and Gynecology, 
Institute of Women’s Medical Life Science, Placenta-Derived Stem Cell 
Genomic Research Lab, Yonsei University College of Medicine, Seoul, 
Korea, Republic of; 2Division of Maternal-Fetal Medicine, Department 
of Obstetrics and Gynecology, Gangnam Severance Hospital, Yonsei 
University Health System, Seoul, Korea, Seoul, Korea, Republic of; 
3Department of Obstetrics and Gynecology, Dongguk University Ilsan 
Hospital, Graduate School of Medicine of Dongguk University, Goyang, 
Korea, Seoul, Korea, Republic of.
Introduction: Evidence show that hyperuricemia in early age is associated 
with development of hypertension in later adult period as uric acid 
contribute to endothelial dysfunction. Exposure to high level of uric 
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acid may be one of mechanisms involved in utero programming leading 
to early-onset hypertension in the offsprings born to preeclampsia (PE). 
Thus, we investigated the effect of maternal hyperuricemia on endothelial 
progenitor cells (EPCs) functions in offsprings born to preeclampsia.
Methods: Paired maternal serum and cord blood serum was collected 
from normal and PE groups at the time of delivery. Hyperuricemia was 
defined maternal serum uric acid level of 6 mg/dL or higher. The capacity 
of CD133+/C-kit+Lin- (CKL-) human umbilical cord blood EPCs derived 
from gestational age-matched normal and preeclamptic (n=10 each) 
pregnancies to differentiate to form outgrowth endothelial cells (OECs) 
was assessed by observing both their morphology, and the number and 
size of generated OECs colonies according to serum uric acid level. EPCs 
from normal pregnancies were cultured in untreated, and hyperuricemia-
conditioned media to assess the effects of uric acid on EPC differentiation 
potency and compared between in both conditions.
Results: Uric acid level in maternal serum had linear correlation with those 
in cord blood serum(P=0.001). And cord blood EPCs from preeclampsia 
with hyperuricemia exhibited delayed differentiation time and reduction 
in size and number of OEC colonies compared to those with normal uric 
acid level or from normal pregnancies. Moreover, cord blood EPCs from 
normal pregnancies exposed to uric acid, showed delayed differentiation 
times, and reduced size and number of OEC colonies compared to those 
without hyperuricemia in vitro.
Conclusion: Maternal hyperuricemia in preeclampsia deteriorates 
differentiation potency of endothelial progenitor cells in offspring via 
inducing fetal hyperuricemia compared to those from preeclampsia with 
normal uric acid level. * This research was supported by a Basic Science 
Research Program grant (NRF-2017R1D1A1B03029081, and NRF- 
2016R1D1A1B03933337) awarded by the National Research Foundation 
of Korea (NRF) funded by the Ministry of Education and by a National 
Research Foundation of Korea (NRF- 2017R1C1B5076378) grant funded 
by the Ministry of Science and IT (MSIT).

F-092
IUGR Remodels Fetal Cardiac Left Ventricular Mitochondria in 
Baboons. Susana P Pereira†,1,2,3 Ludgero C Tavares†,1,2 Ana I Duarte∗,1 
Ines Baldeiras∗,1,2 Teresa Cunha-Oliveira∗,1 Maria S Santos∗,1,2 Alina 
Maloyan∗,4 Antonio J Moreno∗,2,1 Laura A Cox∗,5 Cun Li∗,6 Peter 
W Nathanielsz∗,6 Mark J Nijland∗,3 Paulo J Oliveira∗.1,2 1Center for 
Neuroscience and Cell Biology, Coimbra, Portugal; 2University of 
Coimbra, Coimbra, Portugal; 3Center for Pregnancy and Newborn 
Research, San Antonio, TX, United States; 4Oregon Health and Science 
University, Portland, OR, United States; 5Texas Biomedical Research 
Institute, San Antonio, TX, United States; 6Wyoming Pregnancy and Life 
Course Health, Laramie, WY, United States.
Introduction: We have developed a fetal IUGR model (~13% fetal weight 
reduction) produced by moderate 30% reduction in global food eaten when 
comparing with control ad lib fed pregnant baboons. We characterised 
changes in cardiac mitochondrial phenotype to enable translation to 
human development.
Methods: Term control and IUGR baboon fetuses were necropsied at 
c-section under general anesthesia. Fetal blood biochemistry and left 
ventricular (LV) cardiac mitochondrial end-points were characterized.
Results: IUGR adversely impacted fetal LV mitochondria in a sex-
dependent fashion. IUGR increased fetal mitochondrial DNA content 
~1.6-fold, transcription of key mitochondrial transport (eg. slc25A24, 
slc25A27, p <0.05) and oxidative phosphorylation genes (OXPHOS, eg. 
NDUFB6, NDUFB7 and ATP5F1, p<0.05), increasing content of several 
mitochondrial respiratory chain proteins (NDUFB8, UQCRC1 and cyt. 
c, p<0.05). However, OXPHOS complex activities decreased (~30-80%, 
p<0.05) in IUGR fetuses, possibly contributing to ~80% decreased ATP 
content and 40% increased LV lipid peroxidation (p<0.05). LV microscopy 
showed mitochondria with sparse and disarranged cristae.
Conclusion: These changes at key bioenergetic checkpoints suggest that 
IUGR orchestrates events that ultimately impair fetal cardiac LV capacity 
to produce energy via the OXPHOS system. Impaired fetal cardiac 

mitochondrial fitness may presage remodeling and premature aging of 
LV function which we have demonstrated in 5.5-years old IUGR baboons 
(Kuo et al. J. Physiol. 2017 595(4):1093-1110).
Acknowledgments: NIH (PO1-HD21350) FEDER/COMPETE/FCT 
(SFRH/BPD/116061/2016, PTDC/DTP-DES/1082/2014, POCI-01-0145-
FEDER-016657, POCI-01-0145-FEDER-007440)

F-093
Transgenerational Impact of Maternal Obesity (MO) in Sheep 
on Cardiovascular Function in Third Generation Offspring (F3). 
Qiurong Wang†,1 Christopher Pankey†,1 McKenna M Considine†,1 
Dallas Q Sturdevant†,1 June Boon,2 Stephen P Ford∗,1 Wei Guo,1 Peter 
W Nathanielsz∗.1 1University of Wyoming, Laramie, WY, United States; 
2Colorado State University, Fort Collins, CO, United States.
Introduction: Maternal obesity (MO) increases risks of offspring 
cardiovascular (CVS) diseases. We found that MO impairs offspring (F1) 
cardiomyocyte contractile function and intracellular calcium handling 
(PMID: 30289749). While clear from several studies that MO affects 
F1 CVS function, it is not clear whether MO’s CVS impact MO passes 
transgenerationally. We determined if F0 MO’s CVS effects pass to third 
generation (F3) lambs.
Methods: Multiparous Rambouillet/Colombia cross ewes (F0) ate 
either control (CON) diet - 100% National Research Council (NRC) 
recommendations, or an obese (MO) diet - 150% NRC from 60 days prior 
to conception through gestation. Offspring of F0 (F1) ate 100% NRC from 
weaning through life. After puberty all F1 ewes were bred to a single 
normal weight ram and maintained on 100% NRC through pregnancy. 
The offspring of F1 ewes (F2) ate CON diet and were bred to a single 
normal weight ram to generate F3. After birth F3 (CON F3 n=8 ewe, 3 
ram lambs and MO F3 n=6 ewe, 7 ram lambs) were reared by their F2 
mothers. CVS measurements were made before F3 weaning at 3 months 
age. Cardiac function and geometry were evaluated in conscious sheep 
with two-dimensional guided M-mode echocardiography using a 2-4 
MHz sector transducer. Blood pressure (BP) was recorded via auricular 
artery catheterization. ANOVA analysis showed male and female F3s for 
all measurements were similar Therefore female and male F3s in each 
group were pooled for further analysis using unpaired Student’s t-test, 
Mean±SEM, *p < 0.05.
Results: At birth, morphometric measurements in MOF3 and CONF3 
were similar. Despite the F3 lambs’ young age , end diastolic volume (54.8 
+/- 2.2 vs. 46.0 +/-2 .1, ml, p=0.03) and end systolic volume (19.1 +/-0.9 
vs. 14.3 +/- 1.6, ml, p=0.01) were increased in MOF3 vs. CONF3. LV 
internal diameter at end diastole (3.6 +/- 0.06 vs. 3.3 +/- 0.09, cm, p=0.02) 
and systole (2.3 +/-0.04 vs. 2.1 +/- 0.09, cm, p<0.01) were increased in 
MOF3 vs. CONF3. MO tended to decrease fractional shortening (35.0 
+/- 1.2 vs. 38.3 +/- 1.6, %, p=0.09) and ejection fraction (0.65 +/- 0.02 
vs. 0.70 +/-0.02, p=0.08). MO did not affect diastolic and systolic BP. 
However, pulse pressure (18.6 +/-2.2 vs. 27.1 +/- 2.6, mmHg, p=0.02) 
was decreased in MOF3 vs. CONF3.
Conclusion: To our knowledge this is the first study on transgenerational 
programming through F1 and F2 to the F3 of CVS function in any 
species. In the light of the positive findings will follow these F3 lambs 
through life to determine emergence of further programmed CVS and 
other changes. In addition, since confirmation of epigenetic passage 
requires studies in F3, these F3 lambs provide opportunities to determine 
epigenetic, transgenerational passage in gene function throughout the 
body. HD070096-01A1.

F-094
Effect of Maternal Dietary Mismatch in Pregnancy and Lactation on 
Postnatal Baboon (Papio sp.) Early Life Phenotype. Cun Li, Susan L 
Jenkins, Hillary F Huber†, Peter W Nathanielsz∗. University of Wyoming, 
Laramie, WY, United States.
Introduction: Maternal mismatch (MM) between pregnancy and lactation 
diets results in neonatal catch-up growth, predisposing offspring (F1) 
to chronic health problems. Nonhuman primate models are needed for 
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translation to human programming outcomes. We present baboon F1 
morphometry from birth-3 years, and blood cortisol (CORT) and ACTH 
from 2-24 months.
Methods: Control mothers ate chow; MM mothers ate 30% less than CTR 
in pregnancy and high-fat high-energy diet from birth through lactation.
Results: MM mothers of males (M; n=17) and females (F; n=15) lost 
weight during pregnancy, with lower weight gain (p≤0.05) than CTR 
mothers of M (n=19) and F (n=19). At birth, there were trends (p≤0.1) 
toward lower weight in MM F1 M (n=17; 0.84±0.02kg) and F (n=15; 
0.72±0.04kg) vs CTR M (n=19; 0.91±0.03kg) and F (n=19; 0.79±0.03kg). 
From 0-3 years, body weight of MM F1 M (n=4-17) and F (n=4-15) grew 
more steeply (p<0.01) than CTR M (n=14-20) and F (n=13-20F). MM M 
F1 tended to have steeper growth slopes of BMI and chest circumference 
(circ) (p≤0.1). MM F F1 showed steeper increase in BMI and abdominal 
circ (p<0.01). M growth slopes in Table 1; F Table 2. ACTH and CORT 
slopes from 2-24 months were similar between MM and CTR F1 M and 
F. CORT and ACTH increased after weaning in M and F of both groups 
(p<0.01).

Table 1. Growth slopes of male CTR vs MM.

Body weight BMI Chest circ

CTR males Y=0.24X+0.003 Y=0.17X+6.1 Y=0.74X+21.1

MM males Y=0.26X+0.005 Y=0.20X+5.95 Y=0.78X+20.6

p <0.0001 0.07 0.11

Table 2. Growth slopes of female CTR vs MM.

Body weight BMI Abdominal circ

CTR females Y=0.23X+0.82 Y=0.15X+6.12 Y=0.58X+18.3

MM females Y=0.26X+0.59 Y=0.22X+5.15 Y=0.68X+17.6

p <0.0001 <0.0001 0.008

Conclusion: In our baboon models of nutritional developmental 
programing we intentionally employ moderate maternal nutritional 
reduction to allow greater translational value to human pregnancy 
nutritional challenges such as reduced placental function. We have shown 
that even this moderate level leads to major changes in cardiac structure 
and function (PMID 27988927, 29098705, 30144074). MM F1 tended 
to be smaller at birth but grew more rapidly from 0-3 years. Weaning 
was stressful regardless of diet, with all groups showing similar increase 
in ACTH and CORT post-weaning. Strengths of baboon programming 
studies include 1) ability to control challenges and remove confounds 
present in epidemiological studies, 2) genetic similarity to humans, 3) 
precocial stage at birth. Funding: R24OD011183, R24RR031459.

F-095
Association of Glucose and Triglycerides Trajectories through 
Pregnancy with Birth Weight in a Perinatal Cohort. Luz I Omaña-
Guzmán†,1,2 Luis Ortiz-Hernández∗,1 Carmen Canchola∗,3 Marie 
O´Neill∗,4 Felipe Vadillo∗.2 1UAM, Mexico City, Mexico; 2UNAM/
INMEGEN, Mexico City, Mexico; 3SEDESA, Mexico City, Mexico; 
4University of Michigan, Michigan, MI, United States.
Introduction: Pregnancy is a critical period for fetal development because 
exposure to diverse adverse factors may cause irreversible changes in 
the structure and function of forming organs. Metabolic disturbances 
accompanying concomitant obesity and pregnancy may induce 
developmental modifications in the fetus, leading to different metabolic 
phenotypes, which may introduce a risk health in future life. Alterations 
in maternal concentrations of glucose and triglycerides (TG) could be 
associated with an abnormal fetal growth. Therefore, our objective was 
to analyze the association of entire pregnancy trajectories of maternal 
glucose and TG with birth weight (BW) in pregnant women.
Methods: A prospective cohort study of pregnant women seen monthly 
since week 12 of gestation, was conducted in a public hospital in Mexico 
City. Group-based trajectory models were used to characterize TG and 
glucose trajectories during pregnancy. Linear regression models were run 
to assess the association of TG and glucose trajectories groups with birth 

weight. Linear regression models were adjusted for pre-gestational body 
mass index, maternal age, maternal height, monthly gestational weight 
gain, gestational age at birth and babies’ sex.
Results: For this analysis, 613 women were included. Three trajectory 
groups of TG were identified: low (44.7%), medium (39%) and high 
(16.3%) levels over pregnancy. Three groups for glucose were identified 
too: low (43.7%), medium (49.6%) and high (6.7%) levels over pregnancy. 
TG increased as pregnancy progressed following a linear pattern. Low 
and moderate glucose trajectories had similar values of glucose through 
pregnancy, whereas the high glucose trajectories had a cubic pattern. 
Compared to low levels groups, high TG and glucose trajectories were 
associated with higher birth weight (B=96.5 gr, p=0.034 and B=184.0 
gr, p=0.005, respectively).
Conclusion: High TG and glucose concentrations in maternal serum 
during pregnancy are associated with higher birth weight. These results 
support the potential modulation of children phenotype by the maternal 
metabolic environment. Follow-up of the participating children to 
characterize the complete metabolic and endocrine phenotype is actually 
under way.

F-096
Maternal Obesity Alters Hippocampal Epigenetic Landscape and 
Gene Expression in the Fetal Baboon. Ashley Martin†, Willard M 
Freeman, Sunam Gurung, Darlene Reuter, Alisha Preno, James Papin, 
Dean Myers∗. University of Oklahoma HSC, Oklahoma City, OK, United 
States.
Introduction: Obesity is an epidemic in the U.S. with ~1/2 of women 
in the USA overweight or obese during pregnancy. There is a parallel 
increase in childhood developmental disabilities (DD’s), including 
attention deficit and autism spectrum disorders. Maternal obesity is 
considered to create an adverse intrauterine environment. Epidemiological 
and animal studies support the links between maternal obesity and DD’s, 
including disturbances in cortical and hippocampal development. The 
fetus is susceptible to epigenetic programming via changes in DNA 
methylation. Diet-independent obesity occurs in the olive baboon 
(Papio anubis) spontaneously as a phenotypic trait in certain individuals 
(PMID: 12529488). We hypothesized that maternal obesity would impact 
epigenetic and gene expression patterning in the hippocampus of fetuses 
from obese dams.
Methods: Spontaneously obese (n=6) and age-matched control (n=4) P. 
anubis dams fed a standard diet were euthanized at 0.9 gestation and fetal 
and maternal samples obtained. Genomic DNA (gDNA) and RNA were 
prepared from hippocampi and subjected to methylated cytosine (mC) 
and hydroxymethylated C (hmC) oxidative bisulfite (oxBS) sequencing. 
RNA was subjected to strand-specific RNAseq: data was analyzed using 
Ingenuity Pathway Analysis software.
Results: Global hmCG levels were decreased in the fetal hippocampus 
from obese vs control dams (p=0.013). Distinct patterns of up- and down-
regulation of mRNA were observed in obese vs control hippocampus. 
Canonical pathways most affected by obesity included leptin and axonal 
guidance signaling. Top diseases/disorders indicated by network analysis 
included developmental disorders, cellular morphology/function and 
neurological disease.
Conclusion: hmCG exists primarily in the CNS, specifically in neurons, 
and is critical for fetal CNS development. It is thought that hmCG 
patterning is set during development, persisting through adulthood. Our 
data supports that maternal obesity affects hmCG on a global level in the 
fetal hippocampus, altering developmental gene expression. A decrease 
in hmCG in the obese group could have profound effects on neurological 
development, including but not limited to aberrant neurodevelopment or 
developmental cue timing shifts. These patterns could persist throughout 
life and affect long-term mental health. This baboon model can be 
exploited to further understand genetic x diet impacts on fetal CNS 
programming in a primate.
*Figure(s) will be available online.
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F-097
Antenatal Glucocorticoid Treatment and Epigenetic Outcomes in 
the Hippocampus and Blood of Juvenile Offspring. Aya Sasaki†,1,2 
Margaret E Eng†,1 Abigail H Lee†,1,2 Alice Kostaki,1 Stephen G 
Matthews∗.1,2 1University of Toronto, Toronto, ON, Canada; 2Mount Sinai 
Hospital, Toronto, ON, Canada.
Introduction: Synthetic glucocorticoids (sGC) are administered to 
pregnant women at risk of preterm delivery, approximately 10% of 
all pregnancies. Studies in animal models have shown that offspring 
exposed to elevated glucocorticoids, either by administration of sGC or 
endogenous glucocorticoids as a result of maternal stress are at increased 
risk of developing behavioral, endocrine, and metabolic dysregulation. 
DNA methylation has been proposed to play a critical role in long-
lasting programming of gene regulation that underlie behavioural and 
physiological phenotypes in offspring. Peripheral tissues such as blood 
are an accessible source of DNA for epigenetic analyses in humans. Here, 
we examined the hypothesis that prenatal sGC exposure will alter DNA 
methylation signatures in offspring hippocampus and whole blood. We 
also hypothesized that there will be common methylation signatures in 
these tissues and these will provide epigenetic biomarkers of sGC exposure 
that can be used in translational studies.
Methods: Pregnant guinea pigs were treated with multiple courses of 
sGC in late gestation. DNA methylation in approximately 3.7 million 
CpG sites was analyzed using reduced representation bisulfite sequencing 
in the hippocampus and whole blood from juvenile female offspring.
Results: Results indicate that there are tissue-specific methylation 
signatures of prenatal sGC exposure. However, among differentially 
methylated genes, 179 genes are modified in both brain and blood. Also, 
about 90% of the common differentially methylated CpG sites between 
these tissues show the same directionality of DNA methylation. Pathway 
enrichment analyses of these genes show that prenatal sGC exposure 
alters methylation of gene clusters involved in brain development and 
cardiovascular function.
Conclusion: In conclusion, these data suggest coordinated epigenetic 
programming in response to alterations in glucocorticoid signaling. The 
findings may suggest that epigenetic biomarkers in blood may be used 
as a surrogate tissue for reporting changes in the brain when brain tissue 
is not available, such as in human studies.

F-098
Prenatal Maternal Stress Differentially Affects Maternal Behavior and 
Offspring Development in a Two-Hit Model. Barbara Verstraeten†,1,2 
Erin Falkenberg,3 Gerlinde Metz∗,3 David Olson∗.1 1U Alberta, Edmonton, 
AB, Canada; 2Ghent University, Ghent, Belgium; 3U Lethbridge, 
Lethbridge, AB, Canada.
Introduction: Prenatal maternal stress (PNMS) is known to affect 
maternal behavior and care of her offspring and their development. Here 
we assess the effects of pregnancy on innate anxiety-like behavior in 
postpartum rats and the effect of PNMS on stress-related behavior as well 
as offspring early sensorimotor development using two stress hits. We also 
discuss correlations between innate anxiety and aspects of maternal care, 
associations between offspring test performance and physical development 
and predictability of adult behavior based on pup performance.
Methods: F0 generation rats were subjected to psychological stressors 
(restraint 20 min/day; swimming 5 min/day) or/and maternal immune 
activation (MIA) on gestational days (GD) 12-18 and 17-delivery 
respectively. Interleukin (IL)-1β was used for MIA (5µg/mL daily, i.p.) 
and saline for controls. Dams were evaluated for anxiety-like behavior 
and for PNMS effects on maternal care (pup retrieval, maternal reception) 
and stress-related behavior on the open field test (OFT) and elevated plus 
maze (EPM). F1 pups were tested for negative geotaxis on postnatal 
day (P)9 and eye opening and performance on a simplified OFT on P15. 
Analyses were performed for correlations between ante- and postpartum 
F0 behavior and care, negative geotaxis and pup weight, P15 eye opening 
and OFT behavior as well as pup and adult OFT behavior.
Results: Anxiety-like behavior in dams on the EPM was decreased 
postpartum as compared to preconceptional levels in control dams 
(p<0.05). PNMS did not significantly alter maternal care nor behavior 

on the OFT and EPM. Locomotion on the OFT prior to pregnancy was 
negatively correlated with pup retrieval latency (p<0.01). The latter was 
positively associated with the latency to enter a closed arm of the EPM 
(p<0.01). Female two-hit offspring turned slower on the negative geotaxis 
test (p<0.05) however pup weight may play a role in performance (2-way 
MANOVA p<0.05). PNMS altered eye opening rate in a sex-dependent 
manner (females p<0.001; males p<0.05). OFT results on P15 did not 
significantly differ although they were associated with eye opening 
(percentage of squares entered in the OFT margin females p<0.05; males 
p=0.01). P15 performance was predictive of adult behavior on the OFT 
in a sex-specific way (total number of squares vs total distance females 
p<0.05; males p=0.01; vs margin time males p<0.05).
Conclusion: Absence of PNMS effects on maternal care and behavior 
may be due to the physiological motherhood-associated reduction in 
anxiety and stress responsiveness in early postpartum. Evaluation of 
early offspring development and pup behavior should most likely take 
into account physical aspects of development including weight and eye 
opening. Adult locomotion and anxiety-like behavior can potentially be 
predicted based on pup performance on the OFT.

F-099
Determining How In Utero HIV Exposure, with or without Infection, 
Influences Neurodevelopment in Infants before Age Three: Findings 
from an Evidenced-Based Review of Observational and Experimental 
Studies. Marina White†, Kristin L Connor∗. Carleton University, Ottawa, 
ON, Canada.
Introduction: Maternal HIV infection profoundly affects pregnancy 
outcomes and infant development. As access to antiretroviral therapy 
for pregnant and breastfeeding women increases, the population of HIV 
exposed, uninfected (HEU) infants continues to rise. Yet, the extent to 
which (neuro)development is altered in HEU infants remains unclear. 
Our objective was to evaluate observational and experimental studies 
on neurodevelopment in HIV-exposed, infected (HEI) and HEU infants 
compared to HIV-unexposed, uninfected (HUU) controls, to determine 
what is known about the developmental effects of in utero HIV exposure 
and whether early life nutritional factors modify these trajectories.
Methods: We conducted a structured review guided by PRISMA steps: 
article identification, screening, eligibility and inclusion. Peer-reviewed 
publications were retrieved from databases using pre-defined keyword 
terms. A 3-level screening process was used. Eligible study designs 
were randomised controlled trials, controlled clinical trials, cohort, case-
control, or cross-sectional studies with neurodevelopmental measures as 
the primary outcome for children (<3 years) born to HIV+ mothers. 94 
articles underwent full review and data extraction; 33 articles qualified 
for inclusion in 5 neurodevelopmental outcome themes: language (n=13), 
motor (n=29), cognitive (n=24), behavioural (n=8) and structural (n=4). 
Three articles were flagged for inclusion of breastfeeding practices 
or maternal nutrition measures. Effect size (Hedge’s g [CI 95%]) was 
calculated to establish effects of HEI or HEU on development, and 
heterogeneity among samples sizes was quantified by (I2).
Results: Heterogeneity between studies for motor (82%), cognitive 
(83%), language (73%) and behaviour (72%) measures was high. The 
effect of HEI was largest for cognitive (g=0.7 [0.2, 1.2]) and motor 
measures (g=0.7 [0.6, 0.9]), while smaller for language (g=0.4 [-0.02, 
0.7]) and behaviour (g=0.4 [-0.2, 1.1]). HEU had a medium effect on 
cognitive outcomes (g=0.5 [0.1, 0.8]) and a small effect on motor (g=0.1 
[0.02, 0.2]), language (g=0.1 [-0.03, 0.1]) and behaviour (g=0.1 [-0.1, 
0.2]). Relationships between motor and behaviour scores and white 
matter abnormalities in HEI and HEU infants were evident. Perinatal 
daily maternal multivitamin administration improved motor outcomes, 
while maternal vitamin A administration over this period and duration 
of exclusive breastfeeding did not affect neurodevelopmental outcomes.
Conclusion: Overall, in utero HIV exposure has lasting effects on 
neurodevelopment in HEU infants, which has implications for the 1.5 
million HEU infants born each year. There is a clear absence of data 
evaluating the role of breastfeeding practices and maternal nutrition, 
suggesting critical variables that may confound these outcomes have 
yet to be explored.
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F-100
Does the Early Nutritional Environment and In Utero HIV Exposure, 
without Infection, Impact Infant Development? Marina White†,1 
Eleanor Duffley†,1 Ute D Feucht,2 Felicia Molokoane,2 Theresa Rossouw,2 
Kristin L Connor∗.1 1Carleton U, Ottawa, ON, Canada; 2U Pretoria, 
Pretoria, South Africa.
Introduction: Malnutrition and infectious disease often coexist in 
socially inequitable contexts. Whilst evidence shows that malnutrition 
in the perinatal period adversely affects offspring development and non-
communicable disease risk, less is known about the effects of infectious 
disease exposure during these critical windows on offspring outcomes. 
Links between in utero HIV-exposure, in the absence of offspring 
infection, perinatal nutritional environments, and infant development 
are poorly defined. We hypothesised that early nutritional environments 
and in utero HIV-exposure would associate with poorer development.
Methods: Mother-infant dyads were recruited after delivery from 
Kalafong Hospital, Pretoria, South Africa, and followed until 10 weeks 
postpartum (wks PP; HIV+ n=22; HIV- n=9). Infants from HIV+ mothers 
were uninfected. Maternal data and food security, breastfeeding, infant 
growth and neurodevelopment (Guide for Monitoring Child Development) 
outcomes were obtained. Data were analysed using adjusted multiple 
regression. Major initial findings are presented (mean [95% CI], R2). 
Sig=p<0.05*.
Results: At birth and 10 wks PP, there were no differences in WHO 
Growth-standardised scores or growth rates from birth-10 wks PP between 
HIV-exposed, uninfected (HEU) and HIV-unexposed, uninfected (HUU) 
infants. HEU infants had lower head circumference than HUU (-1.6 [-2.1, 
-1.1] vs -0.1 [-0.9, 0.7]*, R2=0.3). BMI at birth and growth rate from 
birth-10 wks were negatively correlated (r=-0.4 [-0.7, -0.02]*). Not vs 
always having enough to eat associated with lower infant growth rates 
from birth-10 wks (0.03 kg/day [0.02, 0.03] vs 0.04 [0.03, 0.04]*, R2=0.2). 
At 10 wks, length z-scores (-1.5 [-1.9, -1.1] vs -0.8 [-1.3, -0.4]*, R2=0.2), 
expressive language (2.7 [2.4, 2.9] vs 3.0 [2.9, 3.3]*, R2=0.3), relating and 
response (2.5 [2.0, 2.8] vs 2.8 [2.5, 3.5]*, R2=0.4) and play scores (1.5 
[1.2, 2.3] vs 1.9 [1.8, 3.0]*, R2=0.4) were lower in infants whose mothers 
reported worrying about having adequate food vs never worrying. Relating 
and response scores were lower in infants whose mothers reported having 
run out of food in the past 12 months vs always having adequate food 
(2.5 [1.9, 2.8] vs 2.9 [2.6, 3.5]*, R2=0.5).
Conclusion: Food insecurity associated with lower infant cognitive 
scores at 10 wks, irrespective of infant HIV exposure status. Infants 
with lower BMI at birth had catchup growth. 13% of individuals in 
South Africa are food insecure, which can profoundly impact maternal-
infant health. Suboptimal (neuro)development in infancy can hinder 
early child development, school readiness and lifelong human capital. 
Pending analyses will evaluate interactions between the early nutritional 
environment (food security, diet, and breastfeeding practices) and infant 
HIV exposure on infant growth and development.

F-101
Fetal Baboon Exposure to Clinical Courses of Synthetic 
Glucocorticoids (sGC) Does Not Alter F1 Female Reproductive Cycles 
but is Associated with Slower Growth of F2. Hillary F Huber†,1 Susan 
L Jenkins,1 McKenna M Considine†,1 Cun Li,2 Peter W Nathanielsz∗.1 
1University of Wyoming, Laramie, WY, United States; 2University of 
Wyoming, San Antonio, TX, United States.
Introduction: Women threatening premature delivery receive sGC to 
accelerate fetal lung development. There are few investigations of long-
term effects of this treatment regimen on reproductive outcomes and none 
in nonhuman primates. In a baboon (Papio sp.) model, we have shown 
exposure to sGC in fetal life has consequences lasting into adulthood, 
including increased pericardial fat and liver lipids (PMID 28337030) and 
greater body size with increased serum lipids (PMID 29871548). Here, 
we tested for differences between F1 adult females exposed to sGC as 
fetuses and controls (CTR) in menstrual cycle timing, as well as F2 of 
CTR and sGC mothers for differences in body size, adrenocorticotropic 
hormone (ACTH), and cortisol.

Methods: Maternal F0 received 3 courses of sGC treatment, each 2-day 
IM injection of betamethasone phosphate (175 μg/kg day) at 0.6, 0.64, 
& 0.68 gestation. Reproductive characteristics were investigated in F1 
sGC (n=5, 10.8±0.5 yrs) and CTR (n=9, 9.9±0.4 yrs). Sex skin swelling 
was visually observed 3x/wk and scored from 0 to 4 for 2 to 10 cycles; 
analysis by t-test, chi-square, and Levene’s test. Body size of male F2 
of sGC (n=4) and CTR (n=6) was measured at birth and ages 2, 6, 9, 12, 
18, & 24 mos; blood samples were taken. Linear regression calculated 
slopes of F2 body size variables, ACTH, and cortisol; sGC vs CTR F2 
analyses by t-tests. Data presented as mean ± SEM.
Results: Cycles were similar in F1 CTR and sGC: cycle duration (30.6±0.7 
days v 28.9±1.1, respectively, p=0.2), max swelling duration (8.3±0.8 days 
v 8.5±0.8, p=0.9), days per cycle with zero swelling (13.7±0.7 days v 
12.7±1.5, p=0.5), days with any level swelling (16.9±0.8 days v 16.2±1.2, 
p=0.6), and number abnormal cycles (χ2<0.01, p=0.9). Variances were 
similar between F1 sGC and CTR in all cycle measures. Age at first 
delivery was similar in F1 CTR and sGC (6.6±0.5 yrs vs 7.1±0.6, p=0.3). 
Body weight growth was slower in F2 sGC (Y = 0.23X + 0.81) than CTR 
(Y = 0.25X + 0.84) from 0 to 24 mos (p=0.04) but F2 were similar in all 
other measures of body size, ACTH, and cortisol.
Conclusion: F1 sGC adult females were similar to CTR in all measures 
of reproductive cycles. Increased variance in cycle duration has been 
reported in perimenopausal women and aged baboons (PMID 14499490), 
but sGC showed no difference from CTR. All sGC females have given 
birth to >1 viable offspring. sGC F2 body weight increased more slowly 
than CTR but other measures of body size and hormones were similar. 
There is a need to better understand the effects of exposure to sGC during 
development on long-term health.

F-102
Presence of Bacterial RNA in Normal Ovine Fetal and Neonatal 
Tissues: Method for Improved Sensitivity of Detection of Bacterial 
Nucleic Acids in Tissue. Charles E. Wood∗, Beau Doerr†. University of 
Florida, Gainesville, FL, United States.
Introduction: Fetal development is thought to proceed in a sterile 
environment. Recent reports of the presence of bacterial DNA in human 
placenta, the transfer of live bacteria from mother to fetus after hypoxia 
in the pregnant sheep, and the presence of bacteria in the meconium 
of newborn infants have suggested that the fetus might be exposed to 
bacteria in utero. We performed the present studies to test the hypothesis 
that bacterial RNA can be found in tissues obtained from fetal sheep.
Methods: Pregnant ewes were euthanized at various stages of pregnancy 
throughout the latter half of gestation. Lambs were euthanized 1 day or 
1 week after spontaneous birth. The animals in this study were free of 
clinical disease. Tissues were isolated, dissected, and snap-frozen using 
RNAse and DNAse-free instruments. All tissues were rapidly frozen in 
sterile tubes in liquid nitrogen. Tissues were stored at -80C until analyzed. 
Approximately 150 mg of tissue was homogenized and both RNA and 
DNA extracted in Trizol. RNA was isolated, converted to cDNA using 
random hexamers, then subjected to endpoint PCR using primers 341F 
and 806R that amplify a 465 bp region of bacterial 16S rRNA. All assays 
were performed with both positive and negative controls.
Results: With the exception of meconium, we detected two products in 
most tissues, one with the correct molecular weight and one with a lower 
molecular weight than that predicted for 16S rRNA. That product was 
sequenced and identified using Sanger sequencing as RNA encoded by 
sheep mitochondrial DNA. All 15 samples of fetal liver and all 3 samples 
of lamb liver contained identifiable bacterial RNA. Spleen contained 
bacterial RNA less consistently (10/19 fetal and 4/5 lambs). In small and 
large bowel, 5 of 8 fetuses and 1 of 1 lamb contained bacterial RNA. In 
meconium, 6/6 fetuses (143 days gestation) harbored bacterial RNA.
Conclusion: The present results support previous work from this and 
other laboratories demonstrating that bacteria gain access to the normal 
fetal sheep. Bacteria in normal fetal tissues are widely scattered, making 
recovery of nucleic acids from them somewhat difficult using standard 
DNA extraction techniques. The use of larger quantities of tissue (~150 
mg), isolation of RNA, and conversion of RNA to cDNA affords a greater 
probability of isolating identifiable bacterial 16S rRNA. We were not 
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successful in finding bacterial RNA in all tissues, making contamination 
of tissues an unlikely confounding variable. All negative controls 
were devoid of product, making contamination of reagents an unlikely 
confounding variable. Indeed, this result is in agreement with histological 
and sequence-based identification of bacteria in fetal tissues previously 
reported by our group.

F-103
Maternal Smoking during Pregnancy and Changes in Prostaglandin 
Enzymes in the Human Fetus. Aikaterini Zafeiri†,1 Panagiotis Filis∗,1 
Sophie Shaw†,1 John P Iredale∗,2 Madeleine J Swortwood∗,3 Rod T 
Mitchell∗,4 David C Hay∗,4 Peter J O’Shaughnessy∗,5 Paul A Fowler∗.1 
1University of Aberdeen, Aberdeen, United Kingdom; 2University of 
Bristol, Bristol, United Kingdom; 3Sam Houston State University, 
Huntsville, TX, United States; 4University of Edinburgh, Edinburgh, 
United Kingdom; 5University of Glasgow, Glasgow, United Kingdom.
Introduction: Prostaglandins (PGs) are inflammatory modulators with 
important homeostatic and regenerative roles in the liver and their 
dysregulation can lead to pathological outcomes. Over 20% of pregnant 
women smoke and smoke constituents that reach the fetal liver can disrupt 
PG synthesis, contributing to negative outcomes for the offspring. In 
this study we examined the effect of maternal smoking on PG synthesis 
pathway in the human fetal liver.
Methods: RNA was extracted from 80 human fetal livers (12-19 wks 
of gestation) from elective terminations of normal pregnancies (NHS 
Grampian, REC 04/S0802/21). mRNA transcripts were quantified using 
Illumina RNAseq sequencing. Statistical analyses employed generalised 
linear models to examine interrelationships between fetal age, sex and 
smoke exposure (validated by fetal cotinine levels) to determine the 
effect of maternal smoking in the expression of PG biosynthetic enzymes.
Results: Compared with fetuses from non-smoking mothers, exposure 
was associated with: 1) male-specific increase in PLA2G2A, PTGS2, 
PTGIS and PTGIR at ≥16 gestation wks, 2) female-specific increase in 
PLA2G2A, PTGIS and PTGIR at 14-16 gestation wks. Changes in those 
enzymes suggest increased PG production potentially establishing an 
inflammatory environment in the fetal liver. Increase in the prostacyclin 
(protective PG) receptor PTGIR suggests compensatory liver mechanisms 
including cytoprotection and vasodilation to counteract inflammation 
(Figure 1). Overall, an upregulation of this part of the PG pathway was 
found in fetuses of both sexes at different gestational stages. Our findings 
are being followed-up in a cohort of 254 human fetal livers. 
*Figure(s) will be available online.
Conclusion: Maternal smoking disrupts liver inflammatory homeostasis 
via the alteration of PG signalling, potentially contributing to 
developmental perturbations and disease predisposition. Our observations 
are also relevant to alterations in PG signalling in the fetal organs caused 
by commonly used over-the-counter analgesics during pregnancy. 
Identification of the exact point/s of the effect would further our current 
knowledge of how in-utero toxicant exposure can lead to adverse health 
outcomes.

F-104
Stillbirth and Fetal Anomalies. Shannon L Son†,1,2 Michelle P 
Debbink†,1,2 Jessica M Page†,1,2 Karen J Gibbins,1,2 Michael W Varner,1,2 
Robert M Silver∗.1,2 1University of Utah Health, Salt Lake City, UT, United 
States; 2Intermountain Healthcare, Salt Lake City, UT, United States.
Introduction: Approximately 10% of stillbirths (SB) are attributed to 
fetal anomalies, but anomalies are also common in livebirths (LB). We 
aim to characterize pregnancies affected by anomalies and assess risks 
of SB associated with specific anomalies.
Methods: Secondary analysis of a prospective multi-center, case-
control study of all SB and LB controls in five catchment areas. Autopsy 
was performed in SB with medical record abstraction for SB and LB. 
Distribution of anomalies in LB and SB compared with univariable and 
multivariable analyses with weighted proportions for oversampling of 
LB. Pearson’s chi square used in univariable analyses, and crude and 
adjusted odds ratios (aOR) with 95% confidence intervals reported for 
logistic regressions.

Results: Of 620 singleton SB, 8.7% had one or more major anomalies 
whereas 3.6% of LB had major anomalies. Among anomalous pregnancies, 
univariable analyses revealed extremes of maternal age, history of drug 
use, lower gestational age at delivery, non-Hispanic black race, high 
BMI, less education, non-private insurance, smoking, and nulliparity 
were associated with SB. The two anomaly types with the highest odds 
of SB were craniofacial (aOR 20.77) and thoracic (aOR 18.20). Nearly all 
anomaly types were significantly higher in SB and no anomaly types were 
more common in LB. SB cases more often had three or more anomalies 
than did LB (4.15% vs 0.29%, p<0.0001, aOR 16.92). When SBs with 
known genetic abnormalities were excluded, the relationship remained 
significant. In multivariable analyses, the association between SB and 
fetal anomalies remained significant after controlling for age, ethnicity, 
education, insurance status, and BMI (Table 2).
Conclusion: In pregnancies affected by anomalies, the odds of SB are 
higher with increasing number of anomalies. SB is more common in 
nearly all anomaly types even when controlling for demographic factors. 
This analysis informs provider counseling surrounding fetal anomalies 
and will facilitate the refinement of SB classification systems in order to 
consider fetal anomalies as a cause of death.
*Figure(s) will be available online.

F-105
Could Trisomy 21 Brains be Enhanced? Bruce K. Young∗,1 Michael 
Chan,1 Margaret Dziadosz,2 Maryann Perle,1 Tenzin Lhakhang.1 1New York 
University SOM, New York, NY, United States; 2St. Barnabas Medical 
Center, Livingston, NJ, United States.
Introduction: Amniotic fluid-derived cells (AFC) are heterogeneous, 
express stem cell markers, differentiate into all three germ layers, are 
obtained for clinical indications and may be used in regenerative medicine. 
We have demonstrated enhancement of neurological differentiation and 
gene expression specific to neural development by dexamethasone (DX)
administration to cultured euploid AFC. These results imply a potential 
for possible alterations of fetal brain development by DX so we assessed 
the potential of DX for enhancement of neural differentiation in AFC 
from trisomic fetuses. Objective: To study effects of DX on neural 
differentiation in AFC cultures from T21 and T18 fetuses. 
Methods: This study was approved by the Institutional Review 
Board. Samples were collected from patients who had a midtrimester 
amniocentesis. Samples were used from early passages of actively dividing 
cells. There were 5 samples from trisomy 21, 3 from trisomy 18 and 5 from 
euploid fetuses. Fresh amniotic fluid samples were cultured and induced to 
differentiate in 96 well plates as spheroids. Morphology and proliferation 
analysis, flow cytometry, incubation with DX and induction to neural 
lineage were performed. Fluorescent microscopy and Image-J were used 
to assess Nestin, B -Tubulin and Glial Fibrillary Acidic Protein(GFAP). 
RNA was collected via RNeasy Mini Kit. Samples were analyzed using 
Affymetrix Gene 2.0 arrays with 1525 genes analyzed. DAVID cluster 
analysis used fold change >2 and p<0.05 for significance.
Results: No significant differences in morphology or proliferation were 
observed among all cultures. There was heterogeneity in response to 
induction to Nestin, B-Tubulin and GFAP among all samples, and all the 
euploid AFC responded. One T21 sample showed a DX dose response 
of enhanced neural differentiation in Nestin, B-Tubulin and GFAP, the 
neural lineage genes. None of the other T21 or T18 cells responded. The 
T21 sample that enhanced showed a different gene expression from the 
other samples. Amyloid protein gene, locus on chromosome 21, was 
downregulated, and 12 genes upregulated were associated with neural 
function: ADGRG5, ECEL1P2, KCNC3, GJB7, NPY6R, KCNQ1, 
NXPH4, P2RX6P, QRFPR, RIMBP2, RYKP1, SYP.
Conclusion: Expression of Nestin, B-Tubulin and GFAP was enhanced 
by DX treatment in AFC from one T21 fetus. This responsiveness has 
a genetic signature. We speculate that this genome might identify some 
T21 fetuses, and since amyloid was suppressed, some Alzheimer patients 
for potential DX therapy..
*Figure(s) will be available online.
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F-106
Accuracy of Clinical Suspicion of Growth Restriction at Term Despite 
a Normal Growth Ultrasound. Brittany Green, Lisa Hui, Roxanne 
Hastie, Stephen Tong, Fiona C Brownfoot∗. University of Melbourne, 
Melbourne, Australia.
Introduction: Small for gestation age (SGA) is a major determinant of 
poor perinatal outcome. Our current methods for identifying the presence 
of an SGA fetus at term are modest. If there is clinical concern the fetus 
may be SGA then an ultrasound is often requested to derive an estimated 
fetal weight. Unfortunately selective ultrasonography only accurately 
identifies 20% of patients with SGA. Therefore if there is ongoing clinical 
concern of SGA, often patients will undergo planned birth. Thus, we set 
out to determine rates of SGA among women undergoing planned birth 
for prenatal clinical suspicion of SGA, despite a normal estimated fetal 
weight (EFW) on a recent ultrasound
Methods: We performed a retrospective cohort study at a tertiary obstetric 
hospital, examining births between 2011-2014. We included all women 
with a fetal growth ultrasound at >36 weeks reporting an EFW >10th 
centile (appropriate for gestational age, AGA) who subsequently had 
an induction of labor or caesarean birth at > 37 weeks due to ongoing 
clinical suspicion of SGA. The primary outcome was the incidence of 
SGA newborns using customized centiles.
Results: There were 532 women that had a planned birth for clinical 
suspicion of SGA during the study period. Of these, 205 (38.5%) 
had an AGA fetus on ultrasound > 36 weeks but were subsequently 
delivered because of a persisting clinical suspicion of SGA on abdominal 
assessment. 68% (n=139/205) delivered an SGA infant. Furthermore, 
almost half of these SGA infants (47.5%) had a birthweight <3rd centile. 
Neonatal outcomes were worse for the SGA infants, with 15.1% 
(n=21/205) requiring special care nursery compared to 1.5% (n=1/205) 
of those AGA grown at birth (Table 1).
Conclusion: A reassuring ultrasound with EFW > 10th centile in the late 
third trimester should not override clinical concerns of impaired fetal 
growth at term. Close observation or planned birth for these fetuses 
should still be considered.

F-107
Can Placental Inositol (PI) Suppress the Pro-Adipogenic Effects of 
Maternal Glycaemia in the Fetus? MT Tint,1 HF Chang,1 G Wong,2 A 
Chu,2 D Tull,3 B Nijagal,3 V Narayana,3 R Lewis,4 K Chang,5 C Chi,1 F 
Yap,5 KH Tan,5 L Shek,1 YS Chong,1 P Gluckman,2 YS Lee,1 M Fortier,5 K 
Godfrey,4 J Eriksson,1 P Meikle,6 N Karnani,2 SY Chan∗.1 1National Univ 
SG, SG, Singapore; 2SG Institute for Clinical Sciences, SG, Singapore; 
3Metabolomics AU, Melbourne, Australia; 4Univ of Southampton, Soton, 
United Kingdom; 5KK Women’s & Children’s Hosp, SG, Singapore; 6Baker 
Institute, Melbourne, Australia.
Introduction: Maternal glycemia promotes fetal adiposity in a 
continuum. Inositol is an insulin sensitizer and a component of key 
second messenger signals. In diabetes, circulating and tissue inositol 
levels are depleted causing dysregulated metabolism. Inositol has been 
proposed in prevention and treatment of gestational diabetes but its effects 
on the fetoplacental unit are unexplored. Aims: To examine the factors 
associated with PI content, how PI could influence birthweight (BW) and 
fetal adiposity, and whether PI could modify the pro-adipogenic impact 
of maternal glycemia in the fetus.
Methods: Relative PI was analyzed by LCMS and converted to Z-scores 
in 885 placentae collected at delivery from spontaneously conceived 
singleton term (≥37 weeks) pregnancies of the Growing up in Singapore 
Towards healthy Outcomes (GUSTO) mother-offspring cohort. Maternal 
fasting (FPG) and 2-hour (2hPG) plasma glucose were assessed by a 75g 
OGTT at 26-28 weeks’ gestation. In a subset of 262 neonates, abdominal 
adipose tissue (AAT) volumes were measured in 3 compartments 
[superficial (sSAT) & deep subcutaneous (dSAT) and internal (IAT)] 
by MRI using a published algorithm. Multivariable regression analysis 
was performed.
Results: Lower PI was significantly associated with higher 2hPG [β 
(95%CI) -0.06 (-0.11, -0.01) Z-score per mmol/L], lower gestational 
age [0.11 (0.03, 0.18) Z-score/week], absence of tobacco exposure, 

vaginal delivery and longer time to placental collection postpartum. After 
adjustment for these factors, and for maternal age, BMI, ethnicity, parity 
and fetal sex, PI was not associated with BW but it was associated with 
AAT in an inverted U-shaped manner. When stratified by PI tertiles, cases 
within the lowest and middle tertiles showed positive associations between 
FPG & BW, and between FPG & AAT but FPG was not associated with 
BW nor AAT in the highest PI tertile. Per 1 mmol/L increase in FPG 
there were significant increases in BW, sSAT, dSAT and IAT volumes: β 
(95%CI) in the lowest PI tertile - 176 g (83, 270), 16.5 ml (9.0, 24.0), 4.9 
ml (2.8, 7.0), 6.6 ml (4.2, 9.0), and in the middle PI tertile - 195 g (97, 
293), 16.8 ml (9.8, 23.9), 4.5 ml (2.2, 6.9), 5.4 ml (2.4, 8.4) respectively.
Conclusion: Our results suggest that a high PI has the potential to modify 
fetoplacental metabolic pathways and mitigate the pro-adipogenic effects 
of maternal glycemia with the prospect of improving the long term 
metabolic health of the offspring. Further studies are needed to see if 
inositol treatment in pregnancy can increase PI and to understand its role 
in fetal programming.

F-108
Maternal Supraphysiological Dyslipidemia Induces an Increase 
in Arginases Impairing Feto-Placental Endothelial Function in 
Pregnancies with Gestational Diabetes Mellitus. Susana Contreras- 
Duarte, Lorena Carvajal, Claudette Cantin, Barbara Fuenzalida, Andrea 
Leiva. Pontificia Universidad Católica de Chile, Santiago, Chile.
Introduction: Gestational diabetes mellitus (GDM) is an alteration 
in glucose levels that appears during pregnancy and in some cases is 
presented along with high lipid levels or maternal supraphysiological 
dyslipidemia (MSPD). Scarce information exists about the impact of 
MSPD on the GDM-associated fetal endothelial dysfunction. Aim: To 
evaluate the impact of maternal supraphysiological lipids on feto-placental 
endothelial function of gestational diabetes mellitus pregnancies.
Methods: Four groups of non-obese pregnant women were recruited: 
normal with normal lipid levels (MPD<280mg/dL of total cholesterol (TC) 
and/or triglycerides (TG), n=27), with high lipid levels (MSPD≥280mg/
dL TC/TG, n=25), diabetic with physiologic lipid levels (MPD-GDM, 
n=13) and supraphysiological lipid levels (MSPD-GDM, n=20). At 
delivery, umbilical cord and maternal blood samples were collected. TG, 
TC, low (LDL) and high (HDL) density lipoproteins were determined 
enzymatically. Human umbilical vein endothelial cells (HUVEC) were 
isolated by enzymatic digestion. Arginases activity was determined as urea 
formation. L-citrulline, to test nitric oxide levels was measured by high 
pressure liquid chromatography. Abundance of hCat1, Arginase II, total 
and phosphorylated eNOS was evaluated by western blot.
Results: In MSPD and MSPD-GDM groups, TC (303±11 and 292±11 mg/
dL respectively, P<0.0001), LDL (166±8 and 164±12 mg/dL respectively, 
P<0.0001) and TG (337±25 and 314±8.3 mg/dL respectively, P<0.0001) 
were elevated respect to MPD (231±9 (TC), 122±6 (LDL) and 178±8 
(TG) mg/dL) and HDL were diminished in MSPD-GDM, respect to 
MSPD (68±3 vs 75±5 mg/dL, P<0.05). Arginases activity was increased 
in MSPD-GDM (43.8±5.3 arbitrary units (AU), P<0.025) respect to MPD 
(27.3±5 AU). L-citrulline was decreased in MSPD (1.3±0.7 AU, P<0.007) 
and MSPD-GDM (0.5±0.3 AU, P<0.05) and increased in MPD-GDM 
(3.6±1.7 AU, P<0.002) relative to MPD (1±0.4 AU). hCat1 abundance was 
significant higher in GDM groups (0.97±0.1 AU MPD and 1.1±0.1 AU 
MSPD, P<0.05), respect to MPD (0.1±0.02 AU). Meanwhile, Arginase II 
abundance was augmented in MSPD-GDM (3.7±1 AU) relative to MPD 
women (0.3±0.2 AU, P<0.05). Total and phosphorylated eNOS abundance 
was comparable between groups.
Conclusion: Supraphysiological dyslipidemia increases arginine 
metabolism worsening endothelial dysfunction in GDM pregnancies. 
Support: FONDECYT 1150344, 3180442. CONICYT and School of 
Medicine, PUC-PhD fellowships.
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F-109
Promotion of Glucose Utilization and Production Rates is Independent 
of Norepinephrine in Intrauterine Growth Restricted Ovine Fetuses. 
Melissa A Davis, Leticia Camacho, Alexander Pendleton, Miranda 
Anderson, Nathan Steffens, Sean Limesand. University of Arizona, 
Tucson, AZ, United States.
Introduction: Placental insufficiency-induced intrauterine growth 
restriction (PI-IUGR) causes fetal hypoglycemia and hypoxemia, which 
chronically elevates plasma norepinephrine (NE). In PI-IUGR fetuses, 
higher rates of endogenous glucose production (EGPR) fulfill deficiencies 
in umbilical glucose uptake (UGU) and make glucose utilization rates 
(GUR) equivalent to controls even though insulin concentrations are lower. 
High NE may explain both low insulin and high EGPR. Our objective 
was to determine whether ablation of the chronic adrenergic stimulation 
facilitated higher EGPR in PI-IUGR fetuses during euglycemic and 
hyperinsulinemic clamps.
Methods: PI-IUGR was induced by maternal hyperthermia and fetuses 
were randomly assigned at surgery (97±1 days of gestation) to either sham 
(n=8; IS) or adrenal demedullation (n=6; IA) groups. All control fetuses 
(CON; n=9) underwent a sham surgery. At 123±2 days, fetal catheters were 
surgically placed. At 131±1 days, umbilical blood flow was measured by 
3H2O diffusion, and weight-specific fluxes for glucose and radiolabeled 
glucose were determined at two steady-state periods: euglycemic clamp 
(EC; ~1.1mM) and hyperinsulinemic-euglycemic clamp (HEC; 2mU/min/
kg estimated fetal weight). Group means differences were determined by 
ANOVA/LSD test.
Results: During EC, plasma glucose concentrations were not different 
between IS and IA but 11-15% greater than CON (P<0.05, 1.02±0.04mM). 
Insulin concentrations were similar among groups. UGU was lower in IS 
and IA than CON (P<0.01; IS 15.8±1.7, IA 13.3±1.9, CON 30.6±1.6µmol/
min/kg), but glucose entry rate (GER; UGU+exogenous glucose) for 
IS and IA was ~36% greater (P<0.01) than CON UGU. GURs were 
higher in IS and IA than CON (P<0.01; IS 54.5±3.8, IA 57.0±4.3, CON 
33.0±3.5µmol/min/kg). EGPR was greater in IS and IA fetuses than CON 
(P<0.05, IS 13.2±3.5, IA 14.3±4.0, CON 2.6±3.3µmol/min/kg). NE was 
4-fold greater in IS than CON, which were not different from IA. During 
the HEC, insulin increased (P<0.01) ~12 fold from EC and were similar 
across groups. Glucose concentrations were similar. IS and IA UGU 
remained less (P<0.01) than CON, but GER did not differ. Although 
EGPR was not different between groups, it remained detectable in IS 
and IA, which contributed to the higher GUR in IS and IA (P<0.01, IS 
75.3±5.0, IA 80.2±5.8, CON 55.7±4.7µmol/min/kg). Fetal weights were 
not different between IUGR groups but were 35% less (P<0.01) than CON.
Conclusion: Regardless of NE, PI-IUGR fetuses promote GUR despite 
decreased UGU partially through the establishment of EGPR. Moreover, 
our findings show higher GUR and EGPR persist irrespective of glucose 
and insulin levels, indicating that the greater capacity for glucose disposal 
is independent of NE.

F-110
Adrenal Demedullation Lowers Placental Glucose Uptake Resulting 
in Higher Rates of Fetal Glucose Utilization and Production during 
Hyperinsulinemia. Melissa A Davis, Leticia Camacho, Miranda 
Anderson, Nathan Steffens, Sean Limesand. University of Arizona, 
Tucson, AZ, United States.
Introduction: Under normal conditions, fetal norepinephrine 
concentrations do not affect glucose metabolism, but under stressful 
conditions, norepinephrine secretion from adrenal chromaffin cells was 
stimulated. We have shown that bilateral adrenal demedullation (AD) 
lowers insulin secretion responsiveness in normally-grown fetuses; 
however, the effects in glucose homeostasis have not been evaluated. 
The objective of this study was to chronically ablate the norepinephrine 
response to hypoxemia and isolate the hypoxic effects on insulin-
stimulated glucose metabolism in fetal sheep.
Methods: Fetuses were randomly assigned at surgery (96±1 days 
of gestation; dGA) to either sham (n=7; SH) or AD (n=6) groups. 
At 123±2 dGA, fetal and maternal catheters were surgically placed, 
including a maternal tracheal catheter to create hypoxemia with nitrogen 

insufflation. At 130±2 dGA, weight-specific fluxes for oxygen, glucose and 
radiolabeled glucose were determined at two periods: hyperinsulinemic-
euglycemic clamp (HEC) and hypoxemic-HEC (H-HEC). During each 
period, umbilical blood flow was calculated by 3H2O diffusion. Data were 
analyzed with a mixed-design ANOVA.
Results: Plasma norepinephrine concentrations were not different between 
groups during the HEC, but increased to a greater extent during H-HEC 
in SH than AD fetuses. Plasma insulin concentrations were similar across 
groups and periods. Plasma glucose concentrations were 24% lower 
(P<0.01) in AD fetuses, which were maintained across periods within 
groups. During both periods, weight-specific umbilical blood flow was 
36% less (P<0.01) in AD fetuses. Net umbilical oxygen uptake (UOU) 
was 17% less (P<0.01) in AD than SH fetuses, which lowered (P<0.01) 
the AD blood oxygen content by 38% compared to SH fetuses. During 
the H-HEC, blood oxygen content decreased (P<0.01) by 24% in AD 
and 38% in SH fetuses. There was no effect between periods in rates of 
glucose metabolism. Across both periods, net umbilical glucose uptake 
(UGU; 31.4±2.7 vs 20±2.4 μmol/min/kg) was lower (P<0.05) in AD 
fetuses despite higher (P<0.05) rates of glucose utilization (GUR; 59.9±3.7 
vs 72.1±3.3 μmol/min/kg) and glucose production (GPR; 4.44±2.5 vs 
24.2±4.4 μmol/min/kg).
Conclusion: Loss of normal adrenal medulla responsiveness lowered 
umbilical blood flow and caused placental insufficiency because 
net umbilical (fetal) uptake for oxygen and glucose were less in 
AD fetuses. The lower uptakes reduced arterial oxygen and glucose 
concentrations, which promoted GUR and GPR in AD fetuses independent 
of norepinephrine. Although hyperinsulemia normally suppresses 
gluconeogenesis, the higher GPR in AD fetuses indicates lower hepatic 
insulin sensitivity.

F-111
Chronic Hypoxia Potentiates Hepatic Gluconeogenic and 
Mitochondrial Adaptations Despite Maintained Fetal Oxygen and 
Nutrient Uptake Rates in Late Gestation Fetal Sheep. Amanda Jones†,1 
Laura Brown,1 Paul Rozance,1 William Hay Jr,1 Sean Limesand,2 Stephanie 
Wesolowski∗.1 1University of Colorado School of Medicine, Aurora, CO, 
United States; 2University of Arizona, Tucson, AZ, United States.
Introduction: Hypoxia is a feature of pregnancy complications including 
placental insufficiency induced intrauterine growth restriction (PI-IUGR). 
PI-IUGR fetuses have premature activation of gluconeogenesis; however, 
the role of hypoxia in the developmental regulation of gluconeogenesis 
remains unknown. We hypothesized that chronic hypoxia would decrease 
fetal oxygen and nutrient uptake rates and increase transcription for fetal 
gluconeogenesis.
Methods: Surgeries were performed on late gestation fetal sheep to place 
sampling catheters in the fetal artery and umbilical vein, and in the fetal 
vein for infusion. A tracheal catheter was placed in the ewe to infuse 
nitrogen for 9±0 days to reduce maternal and fetal arterial pO2 (HOX; 
n=11) compared with ewes and fetuses receiving compressed air (CON; 
n=7). At 133±0 days gestation (term=145 days), umbilical blood flow 
was measured by 3H2O diffusion and weight specific net fetal nutrient 
uptake rates were calculated. Nutrients measured included whole-blood 
oxygen content and pyruvate and plasma glucose and lactate. Fetal 
livers were collected for qPCR. Data were analyzed by student’s t-test 
or mann-whitney u-test.
Results: Fetal arterial pO2 was 20% less in HOX (14.6±0.5 mmHg) vs 
CON (18.33±1.0 mmHg). Fetal body weights and umbilical blood flow 
were similar between groups. Fetal oxygen uptake rates were similar 
between groups because fetal oxygen extraction was 36% greater in HOX 
vs CON (P<0.05). Fetal plasma glucose concentrations were similar, yet 
plasma lactate and whole-blood pyruvate concentrations were 3- and 
2-fold greater, respectively, in HOX vs CON (P<0.05). Fetal glucose and 
lactate uptake rates were similar, yet fetal pyruvate output was greater in 
HOX (22.6±2.1 umol/min/kg) vs CON (10.6±4.2 umol/min/kg; P<0.001). 
Hepatic expression of gluconeogenic genes G6PC (P=0.005) and PCK1 
(P=0.06) were increased 6.4- and 3.4-fold, respectively, in HOX vs 
CON. Expression for lactate-pyruvate interconversion (LDHA) and 
mitochondrial function (p53) were increased 2- and 1.2-fold, respectively, 
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in HOX vs CON (P<0.05). Hypoxia increased expression of mitochondrial 
respiratory enzyme COX42 and antioxidants SOD2 and CAT by 2.5-, 
1.5-, and 2-fold, respectively, in HOX vs CON (P<0.05). Expression for 
glycolysis (PFK1) and inhibitory genes for pyruvate oxidation (PDK1, 
PDK2, PDK4) were unchanged.
Conclusion: Hypoxia potentiates hepatic transcription for fetal 
gluconeogenesis independent of changes in fetal oxygen, glucose, or 
lactate uptake rates. Maintained oxygen uptake and increased pyruvate 
output by the HOX fetus may be due to altered substrate preference for 
oxidative metabolism and increased mitochondrial efficiency in the liver 
during chronic hypoxia.

F-112
Correlation of Fetal Doppler Assessments with Neonatal Ponderal 
Index in Fetal Growth Restriction. Jon G Steller†, Henry L Galan, 
Diane Gumina, Allison Gillan, Beth Bailey, John C Hobbins, Shane 
Reeves∗. University of Colorado Anschutz Medical Campus, Aurora, 
CO, United States.
Introduction: The neonatal Ponderal index (PonI; weight/length3) is a 
quantitative modality that utilizes both neonatal weight and length to 
stratify risk in small for gestational age newborns. A low PonI has been 
linked with increased risk of cesarean delivery, low AGPAR scores, and 
metabolic acidemia, and thus serves as a surrogate for retrospectively 
distinguishing between normal and pathologic fetal growth restriction 
(FGR). Fetal umbilical and cerebral Doppler measurements are modalities 
of monitoring placental function and the fetal response to hypoxemia in 
setting of FGR. The objective of this study was to assess the correlation 
between fetal Doppler measurements and neonatal PonI.
Methods: 37 patients whose fetuses had estimated fetal weights (EFW) 
<10th %ile at the time of entry were studied with serial exams. The final 
exam prior to delivery was used to obtain EFW and Doppler waveforms 
from the umbilical artery (UA), middle cerebral artery (MCA), anterior 
cerebral artery (ACA), and posterior cerebral artery (PCA). Percentiles 
were calculated from pulsatility indices (PI) based on age-related 
nomograms.
Patients were separated into two groups by the 2016 International 
Society of Obstetricians and Gynecologists (ISUOG) guidelines. Small 
for gestational age (SGA) was defined by a fetal EFW in the 3-10th %ile 
with normal Dopplers. FGR was distinguished by having SGA plus UA 
PI >95th %ile or CPR <5th %ile for gestational age (GA), or an EFW <3rd 
%ile. Pearson’s* and Spearman’s^ correlations were used as determined 
by a D’Agostino-Pearson normality test to correlate the sonographic 
features in each group with neonatal PonI.
Results: Average GA in the SGA and FGR groups at time of exam was 
35.78 and 35.69 weeks, respectively. The difference in PonI between the 
two groups neared, but did not reach, significance (p=0.051). Stronger 
correlations were observed between cerebral Doppler indices and PonI 
in the FGR group, than in the SGA group, however, the correlation was 
similar between UA PI and PonI in both groups.
Conclusion: Given the modest correlations observed between cerebral 
Doppler measurements and PonI in the setting of FGR, further 
investigation of such indices may improve the ability to distinguish 
between normal and pathologic FGR, and assist with contemporaneous 
risk prediction for adverse neonatal outcome. As not previously shown, 
this data adds validity to the ISUOG definition of FGR by incorporating 
newborn clinical data. (Funded by the Perelman IUGR Study)

Correlations
SGA (n=16) FGR (n=21)

PonI 
R-Value

PonI 
P-Value

PonI 
R-Value PonI P-Value

MCA PI %ile 0.14* 0.59 0.33* 0.15

ACA PI %ile -.013* 0.64 0.39* 0.08

PCA PI %ile -0.27* 0.29 0.10^ 0.68

UA PI %ile -0.12* 0.64 -0.04^ 0.86

EFW %ile 0.07* 0.79 0.33^ 0.14

F-113
Direct Negative Impact on Fetal Cardiac Structure, Function 
and Gene Expression of Dexamethasone and Betamethasone. T. A 
Garrud†,1 W. Tong†,1 N. Teulings†,1 F. G Conlon†,1 S. G Ford†,1 Y. Niu,1 
J. B Derks,2 L. M Nicholas†,1 S. E Ozanne,1 D. A Giussani∗.1 1University 
of Cambridge, Cambridge, United Kingdom; 2University Medical Centre, 
Utrecht, Netherlands.
Introduction: Antenatal glucocorticoid therapy reduces mortality 
and morbidity in pre-term birth, but there are concerns about adverse 
cardiovascular side-effects on the offspring. Therefore, there is interest 
in establishing direct cardiovascular effects on the fetus and isolating 
mechanisms of action of the two most used synthetic glucocorticoids: 
dexamethasone (Dex) and betamethasone (Beta). The chicken embryo 
is the only established model to isolate the direct effects of any therapy 
on the developing cardiovascular system independent of the mother and 
placenta. Here, we tested the hypothesis that Dex or Beta have differential 
detrimental effects on fetal cardiac structure, function and gene expression. 
The hypothesis was tested by investigating the effects of Dex or Beta 
administered in human clinically relevant doses on cardiac function, on 
myocyte density and volume, markers of oxidative stress, the unfolded 
protein response (UPR), as well as on cell cycle regulators in the chicken 
embryo heart.
Methods: Fertilised eggs were dosed on embryonic day 14 (term is 
21 days; 0.67) with 0.1mg.kg-1 of either glucocorticoid or vehicle via 
a pinhole in the air cell. At embryonic day 19, ex vivo cardiac function 
was determined (Langendorff preparation). In a second cohort, day 19 
embryonic hearts were digested enzymatically for isolated cardiomyocyte 
analysis. A third group of day 19 embryo hearts were snap frozen in liquid 
N2 for molecular analysis using RTqPCR and Western blot. Data were 
compared statistically using ANOVA.
Results: Exposure to either glucocorticoid resulted in cardiac systolic and 
diastolic dysfunction, with the effects of Beta being more severe (A and 
B). Dex resulted in cardiomyocyte hypertrophy, while Beta resulted in 
loss of cardiomyocyte density (C and D). Dex only promoted oxidative 
stress while both Dex and Beta similarly up-regulated markers of the 
UPR activation (E-H). Beta had greater effects than Dex on markers of 
cell senescence (I and J).
Conclusion: Clinically relevant doses of Dex or Beta, which are routinely 
administered in human clinical practice, have a direct negative differential 
impact on fetal cardiac structure, function and gene expression. These 
are important translational implications for considering which synthetic 
glucocorticoid is best to use in the treatment of preterm birth.
Supported by The British Heart Foundation and The Wellcome Trust
*Figure(s) will be available online.

F-114
Can Dopplers Predict Cardiac Dysfunction in IUGR? John C Hobbins,1 
Diane Gumina,1 Michael Zaretsky,1 Camille Driver,1 Greggory DeVore.2 
1University of Colorado, Denver, CO, United States; 2David Geffen School 
of Medicine, UCLA, Los Angeles, CA, United States.
Introduction: Intrauterine growth restriction (IUGR) has been linked 
to cardiovascular disease. Since cardiac dysfunction (CD) often affects 
cardiac size and shape, we compared cardiac screening methods to Doppler 
surveillance tests in fetuses with low estimated fetal weight (EFW).
Methods: Fifty fetuses between 28 and 37 weeks with EFW <10th 
percentile were studied serially. At each visit, 4-chamber ultrasound clips, 
Doppler wave forms from umbilical arteries (UA) and middle cerebral 
arteries (MCA) were obtained, allowing calculation (MCA/UA) of the 
cerebral placental ratios (CPR). At end-diastole, outer-surface vertical and 
horizontal measurements were made from the base to the apex of the heart 
(BAL) and the widest transverse width (TW). Measurements were made 
within both ventricles (RVBAL, LVBAL, RVTW, LVTW). This enabled 
calculation of cardiac area (CA) and global sphericity index (GSI) (BAL/
TW), and left and right ventricular areas (LVA, RVA). The last cardiac 
measurements before delivery were compared against normative data 
from 200 appropriate for gestational age (AGA) fetuses and percentiles 
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were calculated. MCA, UA, and CPR results were converted to percentiles 
based on published nomograms.Two groups were assigned: those with no 
Doppler abnormalities (ND) and those with at least one (AD).
Results: Table 1 describes the percentage of fetuses in these 2 groups 
with abnormal (>90th% and<10th %) cardiac findings. Fetuses in both 
groups had abnormally large hearts (43% with ND vs 37% with AD) and 
globular shaped hearts (GSI<10th%) (26% with ND vs 30% with AD). 
Impressively, TW was enlarged in 57% of ND and 74% of AD fetuses. The 
only significant difference between groups was that abnormal Dopplers 
were associated with smaller (<10th%) LVBAL (56% vs 9%) (p=0.002) 
and LVA (48% vs 13%) (p=0.01).
Conclusion: 1. A high proportion of fetuses with EFW<10th% have larger 
and rounder hearts than controls, irrespective of Doppler results. 2. The 
left ventricles of AD Fetuses were more likely to be smaller (LVA) and 
shorter (LVBAL) secondary to hypertrophy. 3. ND fetuses with EFW 
3rd -10th%, thought to be “constitutionally” small, have the same rate of 
abnormal cardiac changes as even smaller fetuses or those with AD. 4. 
Doppler alone will not predict cardiac dysfunction but screening through 
4 chamber CAs and GSIs may be used to trigger more comprehensive 
cardiac evaluation before and after birth.

Table 1. Percent of Fetuses with Abnormal Four-Chamber View Shape and 
Size

End-Diastolic 
Measurements

IGUR with Normal 
Doppler
N=23

IUGR
(Abnormal Doppler)

N=27

>90th Centile

GSI
 (Flattened Heart) 0% (0) 7% (2)

Area 43% (10) 37% (10) 

Basal-Apical Length 17% (4) 30% (8)

Transverse Width 57% (13) 74% (20) 

<10th Centile

GSI (Round Heart) 26% (6) 30% (8) 

Area 4% (1) 11% (3)

Basal-Apical Length 0% (0) 11% (3)

Transverse Width 9% (2) 4% (1)

F-115
Alterations in Fetal Cardiac Function Following Antenatal Steroid 
Treatments in a Sheep Model of Pregnancy. Yusaku Kumagai†,1 
Masatoshi Saito∗,1 Haruo Usuda,2 Shimpei Watanabe,1 Shinichi Sato,1 
Takushi Hanita,1 Gabrielle C. Musku,3 Sean Carter,2 Nobuo Yaegashi,1 
Alan H. Jpbe∗,4 John P. Newnham∗,5 Kemp W/ Matthew∗.2 1Tohoku 
University, Sendai, Japan; 2University of Western Australia, Perth, 
Australia; 3Murdoch University, Perth, Australia; 4University of 
Cincinnati, Cincinatti, OK, United States; 5University of Wstern Australia, 
Perth, Australia.
Introduction: While the effects of glucocorticoids on fetal lung maturation 
have been well described, the dose and route of antenatal steroid (ANS) 
administration have never been optimized, and the effects of modified ANS 
regimens on the fetal heart remain unclear. We have previously reported 
fetal lung maturation in association with low-concentration fetal ANS 
exposures. The objective of the current study was to compare cardiac 
effects between constant, low-dose fetal ANS exposures, and traditional 
intramuscular ANS administration.
Methods: Ewes with single fetuses at 114 days gestation received either: 
i) a low-dose maternal intravenous bolus and maintenance infusion 
of betamethasone phosphate to target fetal plasma betamethasone 
concentrations of 1-4 ng/ml (Group A; n=6) for a period of 48h; ii) 2 
high-dose maternal intramuscular injections of 0.25 mg/kg Celestone 
Chronodose® (1:1 betamethasone phosphate and betamethasone acetate) 
spaced at 24 hours simulating current clinical use (Group B; n=6); or iii) 
intramuscular saline (Group C; n=6). Transverse cardiac diameter(TCD), 
early and late diastolic filling (E/A) ratios of mitral and tricuspid 

valve(MV-E/A, TV-E/A), left myocardial performance index (MPI), 
preload index, and peak velocity of descending aorta as fetal cardiac 
function was assessed by ultrasound with a Philips CX-50 8 hours after 
ANS treatment was initiated. Non-parametric comparisons for all pairs 
using the Steel-Dwass method were calculated using the JMP software.
Results: Group B Celestone Chronodose fetuses had significantly lower 
TV-E/A values than Control Group C fetuses (p=0.013). Group A infusion 
fetuses had significantly higher TCD values than the Control Group C 
fetuses (p=0.017). There were no significant differences in parameters 
between Group A and Group B.
Conclusion: ANS administration, even at sub-clinical fetal concentrations, 
alters fetal cardiac function. Our data suggest that the fetal cardiac effects 
of low-concentration ANS exposures (delivered by infusion) may differ 
from those of high-dose intramuscular treatments currently used clinically.

F-116
Saltatory Pattern of Fetal Heart Rate is a Sign of Fetal Hypoxia during 
Labor. Mikko Tarvonen∗,1 Susanna Sainio∗,2 Esa Hämäläinen∗,2 Sture 
Andersson∗,3 Kari Teramo∗.3 1Helsinki University Hospital, Helsinki, 
Finland; 2University of Helsinki, Helsinki, Finland; 3University of Helsinki 
and Helsinki University Hospital, Helsinki, Finland.
Introduction: Electronic monitoring of FHR is the most common fetal 
surveillance method during labor. While late decelerations (Dip 2) and 
major bradycardia episodes are known to be associated with fetal distress, 
very little is known of the importance of saltatory patterns. High fetal 
serum erythropoietin (EPO) levels are known to indicate fetal chronic 
hypoxia. The aim of our study was to evaluate whether saltatory FHR 
pattern is a sign of fetal chronic hypoxia.
Methods: FHR recording by CTG of the last 2 h of 202 singleton 
childbirths with 1 min Apgar scores <8 were analyzed independently 
by 2 experienced perinatologists (SS, KT). 93% of the CTG recordings 
were via a scalp electrode. The concordance between the perinatologists’ 
FHR analyses was 86%. Saltatory pattern was defined as variability >25 
bpm with minimum of 7 oscillations during 2 min. Fetal bradycardia 
was defined as FHR <100 bpm lasting >3 min. Umbilical artery (UA) 
blood for pH, BE and pO2 analyses and umbilical vein (UV) blood for 
EPO measurement were obtained from double-clamped umbilical cord at 
birth. 1 and 5 min Apgar scores were recorded. EPO concentrations were 
analyzed by an immunological method (Immulite 2000 XPi, Siemens 
Healthineers, Germany). Statistical analyses were performed by ANOVA, 
Scheffe’s, Kruskal-Wallis and Chi-square tests.
Results: Saltatory patterns occurred in 15.3% (31/202), Dip 2 changes 
in 47.5% (96/202), bradycardia in 54.0% (109/202) and monotony in 
38.1% (77/202) of cases. The inclusion criteria (1 min Agar scores <8) 
explain the high number of abnormal FHR patterns. Tables 1 and 2 show 
the medians of EPO, pH, BE and pO2 values of the FHR patterns absent 
or present. EPO levels were significantly elevated in cases with saltatory 
and Dip 2 patterns but not in cases with bradycardia or monotony pattern. 
UA pH and BE were significantly worse in all patterns present compared 
with normal patterns. UA pO2 did not differ in any of the patterns at birth.
Conclusion: Saltatory pattern of FHR rate is a sign of chronic fetal 
hypoxia during labor.

Table 1. FHR patterns in 202 cases with absent or present of the pattern.

Salt - Salt + p Dip 2 - Dip 2 + p

Number 171 31 106 96

EPO mU/ml 47.3 241 <0.0001 31.2 83.8 <0.0001

UA pH 7.15 7.08 <0.0001 7.19 7.09 <0.0001

BE meq/l -9.0 -11.1 <0.0001 -7.95 -10.25 <0.0001

pO2 kPa 2.65 2.40 N.S. 2.4 2.7 N.S.
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Table 2. FHR patterns in 202 cases with absent or present of the pattern.

Brady - Brady + p Mono - Mono + p

Number 93 109 125 77

EPO mU/ml 50.3 48.3 N.S. 41.8 63.3 N.S.

UA pH 7.20 7.08 <0.0001 7.16 7.09 0.006

UA BE meq/l -9.0 -11.1 <0.0001 -9.0 -10.0 0.027

UA pO2 kPa 2.65 2.40 N.S. 2.65 2.50 N.S.

F-117
Lack of Evidence for Increased Activity of the Hypothalamus-
Pituitary-Adrenal Axis (HPAA) in Fetuses of Obese Baboon Mothers. 
Cun Li∗,1,2 Dongbin Xie,1,2 Peter W Nathanielsz∗.1,2 1University of 
Wyoming, Laramie, WY, United States; 2Texas Pregnancy & Life-Course 
Health (TPLH) Research Center, San Antonio, TX, United States.
Introduction: We have previously shown increased activity of the 
HPAA in intrauterine growth restricted (IUGR) fetuses of moderately 
undernourished mothers (PMID 23625543). There is no clear evidence 
as to the effect of maternal obesity (MO) on fetal HPAA. We have now 
determined changes in HPAA activity and key HPAA regulators in term 
fetuses in a well characterized model of MO in baboon pregnancy (PMID 
26537341).
Methods: Nonpregnant female baboons of similar age and weight were 
randomly assigned to control (CTR, Purina Monkey diet- 12% energy 
fat, 0.29% glucose, 0.32% fructose, energy 3.07 kcal/g) or MO diet (45% 
energy fat, 4.62% glucose, 5.64% fructose, 2.32% sucrose, energy 4.03 
kcal/g and free access to high-fructose beverages) for at least 9 months. 
Diets were maintained through pregnancy. Each group contained 20 
fetuses: 9 female and 11 male. Fetal hypothalamus and pituitary were 
collected at Cesarean section under general anesthesia at 90% gestation. 
GR, pGR, AVP, and POMC were measured by immunohistochemistry 
(IHC) with Image J quantification of stained fraction. Male and female 
data were similar and were pooled. Analysis by Student’s t-test: P<0.05.
Results: Fetal birth weight was similar between CTR and MO groups 
(female: 757.0±30.0 vs 720.3±27.4 g; male: 828.1±27.2 vs 812.7±26.5 g). 
Plasma cortisol was similar in fetuses of CTR and MO mothers (21.2±1.5 
vs 18.7±1.3 ug/dl) as was ACTH (415.7±64.6 vs 301.3±46.3 pg/ml). 
Paraventricular nuclear (PVN) glucocorticoid receptor (GR) area stained 
(3.5±0.5 vs 11.51±0.8%) and phosphoGR area stained (pGR; 1.58±0.2 vs 
9.45±2%) were increased in MO fetuses. Unfortunately, the corticotropin 
releasing hormone (CRH) antibody we have used previously for IHC 
is now no longer available so we could not measure CRH. PVN AVP 
was similar in CTR and MO fetuses (10.6±1.5 vs 9.7±1.0%). Pituitary 
POMC % area stained was decreased in MO fetuses by 67% (12.2±1.1 
vs 3.97±0.3%).
Conclusion: We conclude HPAA activity at the pituitary and circulating 
cortisol level is similar in fetuses of obese and control mothers. We 
hypothesize that increased negative feedback at the GR level prevents any 
rise in HPAA activity resulting from metabolic stress. Funding: HD21350.

F-118
Non-infectious Inflammation during Pregnancy is Associated with 
Fetal Growth Restriction and Altered Neurodevelopment. Marie-
Eve Brien†,1,2 Ines Boufaied,2 Sylvie Girard.1,2 1Universite de Montreal, 
Montreal, QC, Canada; 2Ste-Justine Hospital Research Center, Montreal, 
QC, Canada.
Introduction: Prenatal inflammation can negatively modulate placental 
function, having a negative impact on fetal development, such as fetal 
growth restriction (FGR), and is associated with an increased risk 
of neurodevelopmental disorders such as cerebral palsy and autism. 
Pathogens are most often used in animal models; however, infections are 
not usually detected during pregnancy, but inflammation is still present. 
We developed a new animal model of exposure to an endogenous inducer 
of inflammation, uric acid, during pregnancy (Brien et al., 2017). In this 
model, FGR was observed alongside placental inflammation and immune 
cells infiltration of the placenta. However, the impact of prenatal exposure 

to non-infectious inflammation on postnatal development is still unknown. 
Therefore, our objective was to investigate the effects of prenatal exposure 
to uric acid on the fetal development, particularly neurodevelopment.
Methods: Using our model of prenatal inflammation-induced FGR, we 
investigated the impact of in utero exposure to uric acid on the developing 
brain at several time point, from gestational day 22 (GD22) to postnatal 
day 21 (PND21). We evaluated microglial and astroglial activation, 
neuronal precursors and myelin formation by immunohistochemistry. 
Motricity and coordination were evaluated by the Open Field test. We 
also investigated the therapeutic potential of targeting the interleukin 
(IL)-1 system.
Results: Prenatal non-infectious inflammation led to sustained growth 
restriction that was still significantly observed at PND21. Anti-
inflammatory treatment was able to restore postnatal growth. Increased 
number of microglial cells was seen in the hippocampus at PND7/ 21 
and in the corpus callosum at PND7. Astrogliosis was observed in the 
white matter, motor cortex and hippocampus at both PND7 and 21. 
Prenatal treatment with IL-1Ra reduces the number of microglia and 
astrocyte observed in the pups exposed to uric acid. Decreased number 
of neuronal precursor cell was also observed in the Dentate Gyrus at 
later developmental stages and this reduction was abolish with IL-1Ra 
treatment. Motor skills were also decreased after uric acid exposition 
during pregnancy.
Conclusion: Prenatal exposure to non-infectious inflammation, 
mimicking the most frequent clinical situation, has important negative 
impact on pups development, particularly neurodevelopment. Prenatal 
anti-inflammatory intervention could offer a new mean to protect the 
developing fetus through maintained weight gain and cognitive function. 
Further investigations are currently ongoing on the effects of the impact 
of prenatal anti-inflammatory treatment in this clinically relevant model.

F-119
Effect of High Level Antenatal Ultrasound Exposure on 
Neurodevelopmental Outcomes in the Offspring. Darios Getahun,1,2 
Michael J Fassett,3 Richard Contreras,1 Morgan R Peltier∗.4 1Kaiser 
Permanente Southern California, Pasadena, CA, United States; 2Rutgers-
Robert Wood Johnson Medical School, New Brunswick, NJ, United States; 
3West Los Angeles Kaiser Permanente Southern California Medical 
Group, Los Angeles, CA, United States; 4Winthrop University Hospital, 
Mineola, NY, United States.
Introduction: To examine if having 3-5 and ≥6 antenatal ultrasound (AUS) 
examinations is associated with increased risk of neurodevelopmental 
disorders (NDD) in the offspring of low-risk pregnancies and whether 
this risk is modified by child’s sex and gestational age at birth.
Methods: A retrospective cohort study of children age 2-6 years delivered 
in Kaiser Permanente Southern California hospitals between 2007-2014 
(n=85,653) was performed using data extracted from the electronic 
medical records. Clinical diagnostic and procedural codes from routine 
prenatal services and neurodevelopmental diagnosis codes were used 
to ascertain the exposure and outcomes of interest (autism spectrum 
disorder [ASD], attention deficit hyperactivity disorder [ADHD], and 
intellectual disability [ID]). Prenatal ultrasound exposure was categorized 
as 1-2 (reference), 3-5 and ≥6 groups. Adjusted hazard ratios (HR) with 
95% confidence interval (CI) were estimated to quantify the magnitude 
of associations.
Results: Overall prevalence of NDD was 3.1%. Compared with non-NDD 
children, NDD children were more likely to be male. Children of women 
with 3-5 and ≥6 AUS were more likely to be diagnosed with NDD (ASD 
[HR 1.34, 95%CI 1.09-1.62], ADHD [HR 1.52, 95%CI 1.23-1.86], and 
ID [HR 1.39, 95%CI 0.32-4.72]) than offspring of women with 1-2 AUS. 
However, the association for ID failed to reach statistical significance. A 
stratified analysis by gestational age at birth revealed that both at preterm 
and term gestations children of women having 3-5 and ≥6 AUS were 
associated with significantly increased risk of NDD (at preterm 1.65-fold 
[95%CI 1.21-2.59] and at term 1.15-fold [95%CI 1.06-1.26] and at preterm 
1.66-fold [95%CI 1.02-2.63] and at term 1.35-fold [95%CI 1.15-1.57], 
respectively). Exposure to 3-5 or ≥ 6 AUS affect both sexes equally.
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Conclusion: Our results suggest that 3-5 and ≥6 AUS are associated with 
increased risk of childhood NDD. Due to several potential confounding 
factors that were not accounted for in this study, the association observed 
to NDD may be by chance and need confirmation.

F-120
Fetal Cortical Inflammation Following Zika Virus (ZIKV) Infection 
during the 3rd Trimester in the Olive Baboon (Papio Anubis). Sunam 
Gurung†, Darlene Reuter, Ashley Martin, Jamie Dubaut, Alisha Preno, 
James Papin, Dean Myers∗. University of Oklahoma HSC, Oklahoma 
City, OK, United States.
Introduction: Maternal ZIKV infection is associated with congenital 
zika syndrome (CZS) which includes fetal microcephaly and other 
neuropathologies. Although early and mid-gestation are considered most 
vulnerable to vertical transfer of ZIKV with severe CZS, ZIKV-associated 
birth defects including brain anomalies have been identified in infants from 
mothers infected during the 3rd trimester, even in the absence of vertical 
transfer (PMID: 27372398). In macaques, maternal delivery of a viral 
mimetic (polyI/C) during gestation is sufficient to induce infant behavioral 
disorders and as such, maternal ZIKV infection without vertical transfer 
may still induce fetal neuropathology. We hypothesized that 3rd trimester 
ZIKV infection in baboons would induce fetal neuroinflammation in the 
absence of vertical transfer.
Methods: Timed-pregnant female baboons were inoculated subcutaneously 
with ZIKV (n=5; French Polynesian isolate:H/PF/2013, 104 ffu;) during 
mid-3rd trimester (144-155 days gestation [dG]; term ~183 dG). Age-
matched fetuses (n=5) were used as controls. Dams were assigned for 
euthanasia at 7 days post-infection (dpi; n=2), 14 dpi (n=2) and 21 dpi 
(n=1). ZIKV infection resulted in one fetal death (7 dpi) and one preterm 
delivery (12 dpi); both were omitted from immunohistochemical (IHC) 
analysis. IHC was performed on fetal cortices for the inflammatory marker 
Iba-1 (reactive microglia) and quantified using NIH ImageJ (mean+/- 
SEM; Student’s t-test). vRNA was quantified by qPCR.
Results: All dams exhibited viremia. ZIKV RNA was detected in placenta 
at 7dpi (n=2) but not at 14 or 21 dpi. One viable fetus (14dpi) had ZIKV 
RNA in lung, stomach and amniotic fluid. No fetuses had detectable ZIKV 
RNA in any CNS structure. All three viable fetuses from ZIKV infected 
dams exhibited increased microglia in the frontal cortex compared to 
controls (Figure 1).
Conclusion: Despite vertical transfer to the placenta and/or fetal 
compartment (fetus, amniotic fluid; 3/5 pregnancies), no fetus had ZIKV 
RNA in the CNS, however, fetal cortical neuroinflammation was observed 
in all fetuses. Infants from ZIKV infection during late-gestation are at risk 
for potential cognitive/behavioral deficits arising from neuroinflammation, 
even in the absence of ZIKV penetration to the brain (NIH NS103772, 
OD010988).
*Figure(s) will be available online.

F-121
Serotonin Delivery and Metabolism are Affected by High Maternal 
BMI in the Human Fetus. Natasha Walker†,1 Panagiotis Filis∗,1 
Christian Pifl∗,2 Michelle Bellingham∗,3 Peter J O’Shaughnessy∗,3 Paul A 
Fowler∗.1 1University of Aberdeen, Aberdeen, United Kingdom; 2Medical 
University of Vienna, Vienna, Austria; 3University of Glasgow, Glasgow, 
United Kingdom.
Introduction: More Scottish expectant mothers are overweight or obese 
than of a healthy weight. Both pregnancy and offspring are impacted 
by high maternal BMI although disease mechanisms remain unclear. 
Due to the importance of serotonin for fetal neurodevelopment, altered 
signalling may contribute to the increased incidence of behavioural and 
neurodevelopmental problems in children born to mothers with high 
BMI. It is uncertain whether the human placenta synthesizes serotonin, 
or if the developing fetus depends on maternal supply and subsequent 
transplacental transfer.
Methods: Electively terminated products of conception from normally-
progressing pregnancies (8-18 weeks gestation) were collected from 
Aberdeen (NHS Grampian, REC 15/NS/0123) and Newcastle (HDBR, 
Newcastle & North Tyneside, R&D 15/1/010). Multiple biopsies were 

taken from placentas (n=89) and whole fetal brains were pulverised (n=41) 
to ensure representative sampling. Placental plasma membrane proteins 
were isolated using liquid-liquid phase partitioning then quantified by 
LC-MS/MS. Serotonin and 5-hydroxyindoleacetic acid were quantified 
in fetal brain by HPLC/electrochemical detection. Transcripts involved 
in the serotonin synthesis pathway were measured by RT-qPCR in both 
placenta and fetal brain. Multivariate regression analyses were performed 
with maternal BMI (<25 vs ≥25), fetal age and fetal sex as covariates.
Results: The major serotonin uptake transporter (SERT) was decreased in 
the placenta from mothers with BMI≥25 (P=0.01). Serotonin synthesizing 
enzymes (TPH1 and AADC) were expressed in very low levels in the 
placenta but were significantly increased in fetal brain if the mother 
had high BMI (P=0.04 and P=0.03, mean across gestation). Levels of 
the serotonin inactivating enzyme MAOA (and the MAOA/MAOB ratio) 
were decreased in fetal brains from high BMI pregnancies (P=0.03 and 
P=0.02). Fetal brain serotonin and metabolite levels were not affected by 
maternal BMI. There were no fetal sex-effects related to these changes.
Conclusion: High maternal BMI is associated with compromised 
serotonin transport to the fetus. The placenta displays low expression 
of serotonin synthesizing enzymes suggesting serotonin delivery to 
the fetus depends on maternal supply and appropriate expression of 
SERT. Adaptations in the fetal brain likely contributed to unchanged 
brain serotonin levels in overweight/obese pregnancies. The pattern of 
homeostatic fetal enzymatic adaptations, especially in MAOA, has been 
associated with autism and impaired brain development in rodent models, 
suggesting mechanistic links between high maternal BMI and aberrant 
neurodevelopment in the child.

F-122
Ovarian Cancer Cell Invasiveness Regulates Their Exosomes Which 
Induces Oncogenic Potential and Cancer Progression In Vivo. Mona G. 
Alharbi†,1 Andrew Lai∗,1 Felipe Zuñiga∗,2 Lewis Perrin∗,3 Yaowu He∗,3 
John D Hooper∗,3 Carlos Salomon∗.1,2 1Exosome Biology Laboratory, 
Centre for Clinical Diagnostics, University of Queensland Centre for 
Clinical Research, Royal Brisbane and Women’s Hospital, The University 
of Queensland, Brisbane, Australia; 2Department of Clinical Biochemistry 
and Immunology, Faculty of Pharmacy, University of Concepción, 
Concepción, Chile; 3Mater Research Institute, University of Queensland, 
Translational Research Institute, Brisbane, Australia.
Introduction: Cancer metastasis is a common observation in ovarian 
cancer patients and is a major cause for unfavorable outcomes. Recent 
literature shows exosomes as an important mediator of cell signaling in 
cancer progression and metastasis. Thus, this study aims to determine 
the effect of exosomes from cells with different migration capacity on 
tumor growth and metastasis using an ovarian cancer cell line-derived 
xenograft (CDX) mouse model.
Methods: Exosomes were isolated from high invasive SKOV-3 (exo-
SKOV-3) and poor invasive OVCAR-3 (exo-OVCAR-3) cell lines. 
Exosomes (10µg/ml) were injected into a CDX, twice a week for six weeks 
and tumour growth in mice was examined using IVIS imaging. Tumour 
tissue and plasma for exosome isolation (mice-exo) were collected and 
the protein profile analyzed by quantitative proteomics using SWATH-
MS. Ingenuity pathway analysis was used to determine the signaling 
pathways associated with effect of exosomes in vivo. A panel of nine 
selected proteins was confirmed via western blot.
Results: Using an in vivo imaging system, exo-SKOV-3 formed metastatic 
niches, whereas exo-OVCAR-3 formed colonies of clustered cells near to 
site of the injection. Kinetic parameters, such as the rate of tumor growth, 
showed that the number of weeks required to reach the half-maximal 
stimulatory time (ST50) following a 10µg dose of exo-OVCAR-3 was 4.0 
± 0.31 weeks, whereas it took 4.5 ± 0.32 weeks to reach ST50 following 
exo-SKOV-3 injection. SWATH analysis identified 105 proteins in 
tumor tissues that were significantly and differentially expressed in mice 
injected with exo-SKOV-3 compared with exo-OVCAR-3. In mice-exo, 
a total of 771 proteins were identified, and 40 proteins were significantly 
differentially expressed in mice injected with exo-SKOV-3 compared 
to mice injected with exo-OVCAR-3. Our results revealed that these 
dysregulated proteins are associated with the Wnt canonical pathway 
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(β-catenin) in cancer tissue which is reflected in mice-exo via increasing 
the expression of adaptor molecules Crk, which is known as an invasive 
response regulator protein.
Conclusion: The data obtained in this study suggests that exosomal 
signalling may play an essential role in cancer metastasis by contributing to 
ovarian cancer progression by regulating Wnt canonical pathway in cancer 
tissue and this phenomena can be reflected in the circulating exosomes.

F-123
Chronic Exposure to Unopposed ,Pathophysiological Estradiol in 
Aging Mice Did Not Result in Endometrial Cancer. Aditi A Joshi†, 
Nigar Sofiyeva, Katie Radford, Farrah L Saleh, Serena Wong, Clare A 
Flannery. Yale School of Medicine, New Haven, CT, United States.
Introduction: Unopposed estrogen is a known risk factor for atypical 
hyperplasia (AH) and endometrial carcinoma (EC) in women. Prior mouse 
models have replicated this pathology but used supraphysiological levels 
of estradiol (E2). We sought to determine whether chronic exposure to 
pathophysiological levels of unopposed E2 would result in AH and EC.
Methods: Female, FVB/N mice underwent bilateral ovariectomy (OV; 
n=18) or sham (n=18) surgery at 9-12 weeks of age. From a prior E2 dose 
curve study, a dose was selected to provide E2 levels 3-4-fold higher than 
in situ ovarian production. E2 0.1mg (OV-E2; n=9) or placebo (OV-P; 
n=9) pellets were inserted subcutaneously in OV mice. One uterine horn 
was surgically removed at 3 and 6 months for histopathology assessment 
by a Gyn Pathologist blinded to the study. Metabolic profiling included 
insulin and glucose tolerance testing and MRI for body composition, and 
was analyzed by one-way ANOVA.
Results: By 3months post-surgery, OV-E2 and OV-P mice gained more 
weight (2.5-3.2 fold, p<0.001, respectively) and had a higher fat mass 
(2.1-2.4 fold, p<0.001, respectively) than Sham mice. Insulin sensitivity 
and fasting glucose were similar between groups (n=NS, respectively). By 
6months post-surgery, when mice were over 1 year old, body weight and 
fat equalized between groups (n=NS, respectively), indicating menopausal 
status in Sham mice. On histology, we found that chronic E2 led to greater 
dilation and number of glands than in OV-P or Sham endometrium. While 
E2-induced cystic changes and gland number significantly increased by 
6months, only one mouse developed complex hyperplasia by 6months. 
One mouse with 6months of sustained E2 exposure developed complex 
hyperplasia with atypia by 3months but this did not progress. No OV-P 
or Sham mice developed cystic dilation or hyperplasia.
Conclusion: In our model of aging mice, chronic unopposed, 
pathophysiological levels of estradiol induced endometrial cystic dilation 
that worsened with time, but nuclear atypia was uncommon and did 
not progress. The metabolic similarity between estradiol and placebo 
exposed mice eliminates confounding differences in the effect of insulin or 
adipokines on endometrial pathology. Our study indicates that unopposed 
estradiol at levels seen in anovulatory or postmenopausal women with 
obesity may contribute but are insufficient to cause endometrial carcinoma.

F-124
MicroRNA Profiles Provide Insight into Mechanism of Action of 
Anti HPV Monoclonal Antibodies. Linda J Li†, Gina Deiter, Yuka 
Imamura, Kristin Lambert, Joshua Kesterson, Rebecca Phaeton∗. Penn 
State Hershey Medical Center, Hershey, PA, United States.
Introduction: Cervical cancer has aberrant patterns of micro RNA (miR) 
expression secondary the influence of Human Papilloma Virus (HPV) 
oncoproteins E6 and E7. We have novel therapeutic monoclonal antibodies 
(mAb) against these proteins in preclinical animal models. To gain insight 
into their mechanism of action, we tested the differential response of miR 
in response to each immunotherapy.
Methods: We compared 34 miR known to be deregulated in the following 
cell lines: CIN 680 (premalignant Cervical Intraepithelial Neoplasia 3), 
cervical cancer cell lines SiHa (HPV 16 low viral copy) and Caski (HPV 
16 high viral copy), and C33A (HPV-) control. We then evaluated the 
differential expression of miRs in response to treatment with C1P5 (anti 
HPV E6 mAb) and TVG701Y (anti HPV E7 mAb) compared to control 
MOPC21. We compared the differential profiles at 4 and 8 hours post 
treatment. Total RNA was isolated, reverse transcribed and the cDNA was 

used in quantitative PCR. We performed all reactions in triplicates and 
calculated the relative expressions of miR using 2-ΔΔCt utilizing miR25 as 
endogenous control. Significance was set as >1.5 fold change between 
C1P5 and TVG701Y treatment compared to MOPC21. Cluster analysis 
was performed to graphically quantify miR levels over time comparing 
the various treatments.
Results: Of the 34 miRs, 16 reached statistical significance. Regardless 
of HPV status, cluster analysis showed that response to anti-HPV mAbs 
was dichotomous between C1P5 and TVG701Y. Specifically miRs 15b, 
16, 27a, 99a, 132, 148a, 155, and 200 were dichotomous at the 4 hour time 
point and then were normalized to the mean at 8 hours. This suggests a 
time related impact on the cell cycle that the cells can overcome without 
continued exposure to antibodies. Differential expression of miRs 15a 
and 99a is seen between CIN 680 and SiHa cancer cells (figure 1 and 2); 
which may be reflective of the low HPV copy number compared to Caski. 
“$$graphic1” “$$graphic2”
Conclusion: Anti-E6 and E7 mAbs have independent miR signatures, 
which are potential biomarkers of therapeutic response.
*Figure(s) will be available online.

F-125
Higher Prevalence of Type 2 Diabetes in Premenopausal Women 
with Atypical Endometrial Hyperplasia Than Women with Simple 
Hyperplasia Despite Similar BMI. Emily Xiao, Katherine Cooke†, Erica 
Dun, Clare Flannery∗. Yale University, New Haven, CT, United States.
Introduction: Obesity is an independent risk factor for endometrial 
cancer (EC) and its precursor, atypical hyperplasia (AH). While EC and 
AH predominantly affect postmenopausal women, their incidence in 
premenopausal women is increasing with that of obesity. Previously, we 
also found a high incidence of obesity in premenopausal women with 
simple hyperplasia (SH), which has a negligible (<1%) risk of malignant 
transformation. Given the known heterogeneity in metabolic health among 
women with obesity, we hypothesize that women with AH have greater 
metabolic dysfunction than women with SH.
Methods: We conducted a retrospective review of 324 women aged 18 
to 45 years diagnosed with endometrial hyperplasia at our center from 
Jan 2013 through Sept 2018, identified using CPT and ICD-10 codes. 
95 women had histologically confirmed AH (n = 57) or SH (n = 38). We 
collected relevant clinical data including age at diagnosis, race, BMI, 
and medical history. Age, BMI, and lipid profiles were compared using 
independent samples t-tests, and categorical variables were analyzed 
with Fisher’s exact test.
Results: Women with AH and SH had similar mean age (38 ± 1 vs 37 ± 
1 years, p = NS) and racial distribution. Surprisingly, mean BMI (40 ± 2 
vs 39 ± 2 kg/m2, p = NS) and BMI distribution were also similar between 
groups. Of the women with reportable lab data (n = 63), 36 had AH and 
27 had SH. Mean HDL (ref. range > 50 mg/dL) was abnormal in both 
groups (44 ± 2 vs 47 ± 3 mg/dL, p = NS), as was HbA1c (6.4 ± 0.2 vs 
6.0 ± 0.2 %, p = NS) (ref. range ≥ 5.7% for pre-diabetes). We found a 
significantly higher prevalence of type 2 diabetes in AH women (31% 
vs 8%, p = 0.01), while hypertension was equally prevalent in the two 
groups (26% vs 24%, p = NS). Mean triglycerides (ref. range < 150 mg/
dL) in AH women was both abnormal and significantly higher than in SH 
women (155 ± 19 vs 106 ± 10 mg/dL, p < 0.05). AH and SH women had 
similar total and LDL cholesterol (p = NS, respectively). In a subgroup 
analysis of younger women under 35, women with AH had significantly 
higher BMI (45 ± 2 vs 36 ± 2 kg/ m2, p < 0.025) and greater metabolic 
impairment than AH women over 35 years. Yet, SH women had similar 
BMI distribution in both age groups.
Conclusion: Our data show a high prevalence of metabolic abnormalities 
in premenopausal women with either AH or SH, indicating that abnormal 
metabolism is involved in both benign and atypical endometrial 
proliferation. Women with atypical nuclear features and abnormal 
glandular architecture have a higher prevalence of type 2 diabetes and 
more severely dysregulated metabolism than women with simple gland 
proliferation, despite similar obesity levels. These findings indicate a 
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visceral distribution of adiposity in women with AH. Weight management 
and addressing metabolic risk factors may reduce the risk of endometrial 
hyperplasia and malignant transformation.

F-126
Identification of Potential New Biomarkers during Pregnancy 
Complications. Marie-Eve Brien†,1,2 Ines Boufaied,2 Nathalie Bernard,3 
Jean-Claude Forest,4,3 Yves Giguère,4,3 Sylvie Girard.1,2 1Universite de 
Montreal, Montreal, QC, Canada; 2Ste-Justine Hospital Research Center, 
Montreal, QC, Canada; 3Centre de recherche du Centre Hospitalier 
Universitaire de Quebec, Quebec, QC, Canada; 4Universite Laval, 
Quebec, QC, Canada.
Introduction: Preeclampsia (PE), preterm birth (PTB) and intra-
uterine growth restriction (IUGR), affect 5-12% of all pregnancies. 
All of these pathologies have been shown to be associated with a 
pro-inflammatory profile in their placentas. However, the presence of 
inflammatory mediators in the maternal circulation is still controversial. 
To use inflammatory mediators as biomarkers of women at high-risk of 
developing pregnancy complications, it is of high importance to study 
their levels prior to the apparition of clinical symptoms. Our objective 
was to determine the changes in inflammatory mediators in the 2nd and 
3rd trimesters or uncomplicated or pathological pregnancies in order 
to identify potential markers associated with complications as well as 
normal labour.
Methods: We performed a nested case-control study of 200 women 
selected from 6000 women recruited at the CHU de Quebec. Women with 
normal (i.e. uncomplicated) term pregnancy (NORM); PE (severe or not); 
PTB or IUGR (N=50/each) were included. Plasma samples from the 2nd 
and 3rd trimesters were studied to detect over 30 inflammatory mediators, 
including cytokines, angiogenic factors and alarmins by multiplex, ELISA 
or specific assays. Demographical and obstetrical information were also 
obtained to allow adequate classification.
Results: In normal pregnancies important changes are observed 
between the 2nd and 3rd trimester, such as decreased PlGF and elevated 
sFTL-1 and endoglin levels. Furthermore, increased levels of several 
inflammatory mediators, MCP-1, CXCL10, IL-6 and uric acid were 
also observed. These gestational ages associated changes all suggest a 
pro-inflammatory phenotype closer to term and were also observed in 
complicated pregnancy, but to different extent. In the 2nd trimester, levels 
of PlGF and CXCL9 were decreased in women with PE and increased 
sFLT-1 and endoglin were also detected. No difference was observed in 
the 2nd trimester in women that ended up delivering prematurely. In IUGR, 
increased HMGB1 and IL-1α were observed in the 2nd trimester only.
Conclusion: Our work shows important inflammatory changes in the 
maternal circulation in uncomplicated pregnancies between the second and 
third trimester. This confirms that even normal delivery is an inflammatory 
event. Changes in the levels of mediators in the second trimester were 
observed primarily in PE. These altered levels of inflammatory mediators 
could potentially be used to facilitate early diagnosis of complications 
of pregnancy.

F-127
Preventing the Primary Cesarean in Practice: Evaluating Adherence 
to ACOG/SMFM Guidelines by Provider Affiliation at a Single 
Institution. Emma Gilmore†, Christina Escobar†, Yuzuru Anzai∗, Alan 
Arslan∗, Maria Teresa Benedetto-Anzai∗, Teresa Cheon∗, W. Spencer 
McClelland∗. New York University, New York, NY, United States.
Introduction: In 2014, a consensus paper published by ACOG and 
SMFM offered guidelines for diagnosing arrest of dilation (AOD) 
and failed induction of labor (FIOL), in order to reduce the primary 
Cesarean Delivery (CD) rate. As previously published, at our institution 
the adherence to these guidelines is low, at 21%. However, there exists 
limited understanding of factors that may contribute to poor physician 
adherence to these guidelines. The objective of this study is to determine 
the effect of physician affiliation, specifically group verses solo practice, 
on guideline adherence rates at a single institution.
Methods: A retrospective cohort analysis was conducted at our institution 
of all singleton primary CDs performed for FIOL or AOD between March 

1st 2014 and May 31st 2016. Cases were defined as being adherent or non-
adherent to published guidelines. Univariate and multivariate analyses 
were carried out to compare the association of adherence to guidelines 
with regard to physician affiliation, specifically for solo physicians versus 
physicians in group practices.
Results: Solo physicians adhered to ACOG guidelines in 12/89 CDs 
(13.5%). Group practice physicians adhered to ACOG guidelines in 
111/502 CDs (22.1%) (p=0.065).
Conclusion: There was a trend towards lower guideline adherence 
rates demonstrated by solo physicians, although this result did not meet 
statistical significance. This finding may be related to different pressures 
in solo versus group practice, or to different familiarity with updated 
guidelines among the particular population of physicians at our institution. 
Further research is necessary to elucidate this phenomenon.

F-128
Timing of Administration of Tranexamic Acid during Cesarean 
Hysterectomy for Placenta Accreta. Mallory E Kremer,1 Subhashini 
Ladella,2 Loren J Schmidt.3 1University of Washington, Seattle, WA, 
United States; 2University of California San Francisco, Fresno, Fresno, 
CA, United States; 3Fresno Pacific University, Fresno, CA, United States.
Introduction: There is growing evidence supporting the off-label use 
of intravenous
tranexamic acid (TXA) to reduce blood loss in obstetrical hemorrhage. 
Prophylactic TXA is typically given prior to skin incision in elective 
surgery such as orthopedics, but there is limited data regarding optimal 
timing for drug administration in obstetrics, particularly in patients 
undergoing cesarean delivery. Of particular interest is the optimal use of 
TXA in patients undergoing cesarean hysterectomy for placenta accreta.
Methods: A retrospective review was performed of all patients who 
underwent cesarean hysterectomy (CH) from 1/2017 to 9/2018 at a single 
site, tertiary hospital. Twenty patients with placenta accreta undergoing 
CH who received 1 gram or more of IV TXA at any time during their 
operative course were identified. Times and dosing of TXA administration, 
delivery times, operative start and stop times, and estimated blood loss 
and transfusion was recorded.
Results: TXA was at times ordered by anesthesia provider without 
obstetrician input. TXA was administered preoperatively as early as 45 
minutes before delivery and as late as 174 minutes after delivery. There 
was no demonstrable decrease in bleeding when TXA was given more 
than 15 minutes before skin incision, nor when given immediately at 
the time of delivery. A simple linear regression was performed with a 
Pearson’s correlation coefficient of 0.075. Mean quantitative blood loss 
(QBL) was 6633 cc (SD 6826) and mean number of units of packed red 
cells delivered was 11 units (SD 13).
Conclusion: There does not seem to be an effect on QBL from the 
administration of 1 gram of IV TXA before skin incision or at the time of 
delivery during cesarean hysterectomy. There are likely more significant 
factors other than TXA impacting the high variance of EBL during surgical 
cases complicated by massive hemorrhage.

F-129
Social Isolation in Rats Affects Pregnancy Outcomes and Stress 
Markers Profile. Nayara A Lopes†,1 Vaishvi Patel,1 Ashlee Matkin,2 J. 
Keiko McCreary,2 Xin Fang,1 Erin Falkenberg,2 Gerlinde A. Metz∗,2 David 
M. Olson∗.1 1University of Alberta, Edmonton, AB, Canada; 2University 
of Lethbridge, Lethbridge, AB, Canada.
Introduction: Maternal stress before and during pregnancy results 
in adverse perinatal outcomes, such as preterm labor predisposing 
offspring for metabolic and cardiovascular diseases. Social isolation (SI) 
as a maternal stressor is associated with altered brain development and 
behavior in rodents. As such, SI may model adverse pregnancy outcomes 
(APOs) associated with depression in pregnant women. We hypothesize 
that SI before conception and during pregnancy predisposes a rat to APOs 
and to an altered profile of inflammatory and stress markers that may be 
epigenetically programmed.
Methods: Female rats of the F0 parental and F1 generation (F0 n=8-10; 
F1 n=6-8) were assigned to SI or control groups. SI involved housing 
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dams alone for two weeks before breeding and during pregnancy. This 
gave rise to three groups of F1 dams: control, single generation SI (SG) 
and multigenerational SI (MG). Gestational age at birth was recorded in 
hours. F0 and F1 uterine tissues were collected at weaning of offspring 
(lactational day 21). RT-qPCR for mRNA abundance analysis was 
performed for uterine inflammatory and stress markers such as Il1b and 
the endogenous receptor antagonist Il1ra, corticotropin-releasing hormone 
and receptors (Crh, Crhr1/2) and 11β-hydroxysteroid dehydrogenase type 
2 (Hsd11b2). Data were analyzed by t-test (F0) and one-way ANOVA 
(F1), p<0.05 with 0.05<p≤0.1 considered trends.
Results: SI tended to decrease gestational length of F0 pregnancies 
(p=0.085). In F0 uterus, Hsd11b2 mRNA levels were significantly 
decreased in the SI group (p<0.05). Similarly, Crh mRNA was significantly 
lower in tissues from SI dams (p<0.05), with a trend towards reduced 
Crhr1 mRNA (p=0.067). No changes were detected in pro-inflammatory 
mediator mRNA. In F1 uteri, expression of Il1b was significantly 
downregulated in the SG (p<0.01) and MG (p<0.05) groups compared 
to controls. Il1ra abundance was lower in SG (p<0.05) but not the MG 
groups versus control tissues. Conversely, Hsd11b2 mRNA expression 
was increased in SG tissues (p<0.05), but not in the MG group. Crh and 
receptors mRNA expression were not significantly different.
Conclusion: SI preconceptionally and during pregnancy differentially 
affects gene expression in F0 and F1 postpartum uteri. SI has an opposite 
effect in F0 compared to F1 on Hsd11b2 expression which encodes the 
enzyme that inactivates corticosterone, potentially altering the local 
corticosterone levels. The inflammatory state appeared unchanged in 
F0 uteri but reduced in F1. Altered programming as a consequence of 
epigenetic changes by stress could change the offspring’s ability to adapt 
to stress later in life. Analysis of uterine cytokines and stress mediators 
after F2 and F3 pregnancies will help explain the effect of SI across 
generations on APOs and gene expression.

F-130
Rethinking Pregnancy Monitoring: Remotely Recording Fetal and 
Maternal ECG, and Uterine Activity. Simcha Yagel,1 Sarah Schott,2 
Nadav Schwartz,3 Lorinne Levit-Rosen,1 Steven Warsof,4 Michal 
Lipschuetz,1 Martin Jakobs,2 Jack Rychik,5 Christof Sohn.2 1Hadassah 
Hospital, Jerusalem, Israel; 2University Hospital, Heidelberg, Germany; 
3University of Pennsylvania, Perelman School of Medicine, Philadelphia, 
PA, United States; 4Eastern Virginia Medical School, Norfolk, VA, United 
States; 5The Children’s Hospital of Philadelphia, Philadelphia, PA, 
United States.
Introduction: Electronic fetal monitoring of the fetal heart rate and uterine 
activity is a central component to pregnancy management. However, the 
current fetal monitoring systems use Doppler-based cardiotocography 
[CTG], which is sensitive to fetal motion and probe placement. Similarly, 
tonodynanometry is an outdated technology for uterine activity monitoring 
that lacks quantitative output and is sensitive to maternal movement. 
Moreover, these technologies require the mom to be tethered to a machine. 
A 21st century digital solution is needed to expand access to care and 
drive patient engagement. Nuvo has developed the Invu™ system - a 
self-administered, medical-grade device and cloud-based platform, 
that remotely and accurately records fetal ECG (fECG), maternal ECG 
(mECG) and maternal uterine activity (MUA). Our study objective was 
to validate Invu by Nuvo™ compared to standard of care in deriving fetal 
heart rate (FHR) and maternal heart rate (MHR) from mECG and fECG 
signal. Additionally, we sought to determine the feasibility of detecting 
and recording MUA via the mECG signal waveform morphology.
Methods: We performed an open-label, multicenter, comparative study 
of simultaneous Invu and CTG recordings in singleton, pregnant women 
aged 18-50 years with BMI <45 kg/m2 at gestational age >32+0 weeks 
without fetal anomalies. FHR, MHR and MUA were directly extracted 
through recordings of fECG and mECG. MUA was determined by 
computing the modulation of the R-wave component in the mECG signal 
during contractions.
Results: Data from 147 pregnant women at mean (SD) 35.0 (1.89) weeks 
gestation were recorded without adverse events. The Pearson correlation 
coefficients for FHR and MHR (95% CI) were 0.921 (0.920, 0.923; 

P<0.001) and 0.974 (0.974, 0.974; P<0.001), respectively. Preliminary 
analysis showed promising results for Invu as an innovative, reliable 
method for monitoring MUA. Furthermore, Invu’s fECG, collected 
in a non-invasive manner, demonstrated a clear PQRST waveform 
morphology.
Conclusion: Invu’s FHR and MHR endpoints correlated highly with 
CTG. Also, the novel R-wave analysis successfully detected uterine 
contractions. Invu by Nuvo™ uses an ECG-based technology with the 
potential to evolve healthcare delivery by enabling remote and mobile 
monitoring. Moreover, this technology may serve as a foundation for 
further data mining to develop novel predictors of fetal health.

F-131
Hemodynamic Adaptation to Pregnancy and Placenta-Related 
Outcome (HAPPO Study): Rationale and Design. Rianne C. Bijl†, 
Jérôme M.J. Cornette, Annemien E. van den Bosch, Sten P. Willemsen, 
Anton H.J. Koning, Jolien W. Roos-Hesselink, Régine P.M. Steegers-
Theunissen, Maria P.H. Koster∗. Erasmus MC, Rotterdam, Netherlands.
Introduction: Pregnancy requires an adaptive response of the maternal 
cardiovascular system to meet the demands of the rapidly growing 
placenta and fetus. A healthy pregnancy outcome largely depends on the 
adequate establishment of the placental vascularization early in gestation. 
Consequently in complicated pregnancies (e.g. preeclampsia and/or 
intrauterine growth restriction), abnormal placentation is frequently seen. 
Women who develop such complications have an increased risk for future 
cardiovascular disease. We hypothesize that latent maternal cardiovascular 
dysfunction leads to cardiovascular maladaptation to pregnancy, impaired 
placental vascular development and subsequent pregnancy complications.
Methods: In this prospective cohort study, embedded in the Rotterdam 
periconception cohort (Predict study), 200 women with a history of 
pregnancy complications (high risk group) and 100 women with an 
uncomplicated obstetric history (low risk group) will be included. At 5 
moments (preconception, first-, second- and third trimester, and post-
partum), women will undergo extensive examination of the macro- and 
microcirculatory condition, including transthoracic echocardiography, 
peripheral pulse wave analysis, laser Doppler flowmetry, impedance 
cardiography and cardiopulmonary exercise testing. During pregnancy, 
examination of the placental vasculature will be performed using 3D 
ultrasound and Virtual Reality techniques. By conducting a multivariate 
linear mixed model, trajectories of hemodynamic parameters over time 
will be analyzed. A possible difference in women who do or do not develop 
pregnancy complications, will be analyzed with a likelihood ratio test. 
Also, subgroup analysis will be performed to study baseline and trajectory 
differences between high- and low risk women, independent of subsequent 
pregnancy outcome.
Results: Not yet applicable.
Conclusion: The results of this study will hopefully provide 1) more 
understanding of longitudinal cardiovascular adaptation to pregnancy 
from the preconception period onwards, as well as placental vascular 
development, 2) new insights in associations between cardiovascular 
adaptation, placental health and pregnancy outcome, 3) starting points 
for future possibilities to optimize cardiovascular and placental health by 
interventions in clinical validation studies, and 4) enable development 
of more accurate, personalized prevention and treatment strategies for 
high-risk pregnancies from the earliest moments in pregnancy onwards. 
Thereby, we aim to reduce subsequent maternal and perinatal morbidity 
and mortality in the future, eventually leading to life-long reduced risks 
and costs of non-communicable diseases, such as cardiovascular disease.

F-132
Lipid Dysfunction and Adrenomedullin Expression in Omental versus 
Subcutaneous Adipose Tissues in Diabetic Pregnancies. Yuanlin 
Dong, Ancizar Betancourt, Michael Belfort, Chandrasekhar Yallampalli. 
Baylor College of Medicine/Texas Children’s Hospital, Houston, TX, 
United States.
Introduction: Defective lipid metabolism is one of the features of 
gestational diabetes mellitus (GDM). Enhanced lipolysis in GDM 
adversely affects maternal and fetal health and increased incidence of 
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perinatal mortality and morbidity. We have previously reported increased 
adrenomedullin (ADM) and its receptors expression in omental adipose 
tissue (OMAT) in GDM pregnancies, but the reginal differences in 
adipose tissue metabolism in GDM remains unknown. Present study 
was designed to determine whether ADM is differentially expressed in 
subcutaneous adipose tissue (SCAT) and OMAT, and if it is involved in 
the lipid dysfunction in GDM.
Methods: The SCAT and OMAT were collected from women during 
Cesarean sections in term pregnancy with normal glucose tolerance 
(NGT, BMI<25 kg/m2), obese (OBS, BMI>30 kg/m2) and GDM (n=4 
in each group). The presence of ADM, its receptor components CRLR, 
RAMP2, RAMP3, and macrophage marker, CD68, was assessed by 
immunofluorescent staining with specific antibodies. The effects of ADM 
with or without its antagonist, ADM 22-52, on lipolysis in adipose tissue 
explants were assessed by glycerol measurement in culture medium.
Results: (1) ADM and its receptor components, CRLR, RAMP2, and 
RAMP3, were expressed by adipocytes in both SCAT and OMAT from 
NGT, OBS, and GDM women. (2) Determined by staining intensity per 
adipocytes, expressions of ADM and RAMP2, but not CRLR and RAMP3, 
were significantly greater in OMAT compared with SCAT in all segments 
tested. (3) OMAT from GDM women displayed enhanced expression 
of ADM, CRLR, RAMP2, RAMP3, as well as the macrophage marker, 
CD68, but these enhancements were not seen in SCAT in GDM patients. 
(4) Basal glycerol 24 hours-release by OMAT from OBS and GDM was 
much higher than that by SCAT in the same groups, and OMAT from GDM 
released more glycerol in 24 hour culture medium than OMAT from NGT 
and OBS groups. (5) ADM dose-dependently stimulates glycerol release 
by OMAT, but not by SCAT, from women with NGT, and these ADM-
induced increases were reduced by pre-incubation of the adipose tissue 
with ADM receptor components CRLR/RAMP2 blocker, ADM 22-52.
Conclusion: Pregnancy complicated by GDM displayed excessive ADM 
and its receptor expressions in OMAT, but not in SCAT. ADM dose-
dependently stimulated lipolysis in OMAT from NGT pregnancies, but 
not in SCAT. Therefore, we propose that visceral adipose tissues, OMAT, 
seem to contribute substantially to the lipid metabolic dysregulation in 
GDM pregnancies, and increased macrophage infiltration in OMAT 
may play a major role in stimulating ADM and its receptor expressions 
in GDM patients.

F-133
Timing of Readmissions in the Fourth Trimester. Timothy Wen,1 Arielle 
Fein,1 Mark Clapp,2 Mary D’Alton,1 Alexander Friedman.1 1Columbia 
University, New York City, NY, United States; 2Massachusetts General 
Hospital, Boston, NY, United States.
Introduction: Understanding when postpartum readmissions occur may 
help reduce risks for maternal morbidity and hospital readmission. The 
purpose of this analysis was to analyze when postpartum readmissions 
occurred for a range of obstetric, medical, and surgical indications.
Methods: We identified delivery hospitalizations and subsequent 60-
day postpartum readmissions from 2010 to 2014 using the Nationwide 
Readmissions Database. Cause-specific readmissions were identified 
with primary ICD-9-CM codes for appendicitis, sepsis, heart failure, 
gallbladder disease, wound complications, breast complications, urinary 
tract infection, endometritis, hypertension, thrombotic condition, upper 
respiratory infection, dilation and curettage, hysterectomy, transfusion, 
and laparotomy. We calculated when readmissions occurred in 10 day 
increments from delivery discharge: ≤10, 11-20, 21-30, 31-40, 41-50, 
51-60 days. The chi squared test was used to compare probability of 
readmission by time interval from delivery hospitalization discharge.
Results: 68.9% of cause-specific postpartum readmissions occurred 
≤20 days of delivery hospitalization discharge with an additional 11.5% 
occurring day 21 to 30 (Table 1). The proportion of admissions occurring 
day 1 to 20 was largest for heart failure (82.6%), hypertension (93.5%), 
uterine infections (85.7%), laparotomy (75.8%), transfusion (73.3%), 
hemorrhage (72.9%), and wound complications (79.1%). The largest 
proportion of readmissions for breast complications occurred days 11-30 
(59.1%). In comparison, more than half of readmissions for appendicitis 
(65.9%), gallbladder disease (76.2%), psychiatric disease (52.2%), and 

hysterectomy (66.9%) occurred day 31 to 60 after delivery discharge. For 
other conditions risk was more broadly distributed. For all conditions, risk 
varied significantly by duration from discharge (p<0.01).
Conclusion: For many conditions such as heart failure, hypertension, 
transfusion, and uterine infection, readmission occurs soon after delivery 
hospitalization discharge. For high risk patients, short-interval post-
delivery-discharge follow up may be indicated to decrease likelihood of 
readmission. However, for other indications such as psychiatric disease, 
thrombotic complications, and certain infectious complications, early 
follow up is unlikely to mitigate risk.
*Figure(s) will be available online.

F-134
Maternal Hemodynamics in Hypertensive Pregnancies with and 
without Fetal Growth Restriction. Helen Perry†,1 Julia Binder†,2 
Juande Gutierrez†,1 Thilaganathan Basky∗,1 Asma Khalil∗.1 1St George’s 
University of London, London, United Kingdom; 2Medical University of 
Vienna, Vienna, Austria.
Introduction: There is increasing evidence for the role of the maternal 
cardiovascular system in hypertensive disorders of pregnancy (HDP). 
Other researchers have suggested that HDP associated with small for 
gestational age (SGA) babies, which occurs mainly at earlier gestations, 
is a placenta-mediated disease. The aim of this study was to describe 
maternal hemodynamic differences, using a non-invasive device, in HDP 
associated with SGA and in HDP alone. (SGA) babies, which occurs 
mainly at earlier gestations, is a placenta-mediated disease.
Methods: This was a prospective study in control pregnancies and 
hypertensive pregnancies with and without small for gestational age 
babies. Measurements of maternal hemodynamics, using a non-invasive 
device (USCOM-1A) were obtained. Variables that could be affected 
by gestational age and maternal characteristics were corrected for using 
device-specific reference ranges. Statistical analysis was performed using 
the Chi-squared test and Mann-Whitney test.
Results: A total of 316 hypertensive and 401 control pregnancies at 
26-41 weeks’ gestation were included in the analysis. As expected, 
hypertensive women had higher mean arterial blood pressure (MAP) and 
delivered at earlier gestations with smaller babies. Compared to controls, 
hypertensive pregnancies with SGA babies had significantly (all p<0.001) 
lower median heart rate (HR) (76bpm vs 85bpm), lower cardiac output 
(CO) (0.85MoM vs 0.98MoM), and higher systemic vascular resistance 
(SVR) (1.4MoM vs 1.0MoM) and uterine artery (UtA) pulsatility index 
(PI) (1.7MoM vs 1.0MoM). Compared to women with hypertension-only, 
women with hypertension and SGA had significantly (all p<0.01) lower 
HR (76bpm vs 83bpm) and CO (0.85MoM vs 0.97MoM), and higher SVR 
(1.4MoM vs 1.2MoM) and UtA PI (1.7MoM vs 1.1MoM). There was no 
significant difference in MAP (110 vs 107, p=0.445) or stroke volume 
(SV) (1.0MoM vs 0.99MoM, p=0.411) between the two hypertensive 
groups at presentation implying that in HDP, maternal HR is the main 
determinant of lower CO and higher SVR. 
Conclusion: Hypertensive pregnancies with SGA babies present 
with more severe cardiovascular dysfunction than hypertension-only 
pregnancies, as evidenced by lower HR and CO as well as higher SVR and 
uterine artery resistance. Even hypertensive women without SGA babies 
exhibit impaired hemodynamic indices compared to normal pregnancies. 
SV is unaffected in hypertensive pregnancies suggesting that the observed 
drop in CO is a consequence of lower maternal HR. These findings do not 
support a placental etiology in more severe, early-onset HDP affected by 
SGA babies. Maternal HR could be an important factor in understanding 
and guiding treatment in HDP.

F-135
Uterine Progesterone Receptor Distribution during the Ovarian 
Cycle and at the Maternal-Fetal Interface. Esma Kirimlioglu-Konuk†, 
Maja Okuka, Charles J. Lockwood, Umit A. Kayisli, Ronald R. Magness. 
University of South Florida, Tampa, FL, United States.
Introduction: The uterus undergoes molecular and structural changes 
during the ovarian cycle and pregnancy (Preg), including reduced 
vascular tone and enhanced vasodilation. Progesterone (P4), regulation 
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of decidualization and myometrial quiescence are progesterone receptor 
(PR)-mediated. Declining circulating P4 levels and PR functionality 
are accompanied by labor in ovine and human Preg. It is unclear if PR 
expression is altered in pericapillary uterine artery (UA) arterioles and 
uterine tissues during the ovarian cycle and at the placental maternal-fetal 
interface. Objectives: To investigate in situ spatial and temporal uterine 
PR distribution during the ovine ovarian cycle and at the maternal-fetal 
interface.
Methods: PR and α-Smooth Muscle Actin (SMA) [vascular smooth 
muscle (VSM) marker] immunohistochemistry was performed on paraffin 
sections of sheep uterus from nonpregnant (Luteal [Lut] & Follicular [Fol] 
n=6 each) and 2nd trimester (Tri; 0.55 gest n=3) and 3rd Tri (0.82 gest n=6) 
of Preg (Term=147d). 2nd and 3rdTri placentomes were also stained for PR 
at the maternal-fetal interface. Results were semi-quantified by H scoring.
Results: Compared to Lut and Fol, during Preg endometrial epithelial 
PR expression was undetectable. By contrast, moderate Lut PR levels 
were elevated in Fol and 2nd Tri myometrium, but fell in the 3rdTri. 
In placentomes, maternal stromal cells displayed PR with strong 
immunoreactivity in 2nd Tri and moderate expression in 3rdTri. Neither 
maternal uterine (Lut, Fol, Preg) nor fetoplacental tunica intima 
(endothelium) and tunica media (α-SMA +, VSM) displayed PR 
immunostaining. The maternal pericapillary vascular cells alone in the 
placentomes exhibited PR immunoreactivity. Since these pericapillary 
cells also immunostained positive for α-SMA and displayed a different 
morphology than VSM, they were identified as pericytes. These maternal 
placentomal pericytes displayed strong PR expression in the 2ndTri, with 
a moderate decrease in the 3rdTri.
Conclusion: Decreased PR expression in myometrium, decidua and 
in maternal pericapillaries of placentomes in the 3rdTri may be an 
antecedent for functional P4 signaling withdrawal, resulting in decidual 
and myometrial preparation for labor. Strong PR expression in maternal 
α-SMA (+) pericapillary pericyte vascular cells solely in the placentomes 
suggests that a PR-P4 signaling mechanism regulates the uteroplacental 
microvascular circulation. NIH: HD38843, HL87144, HL117341

F-136
Quantitative Proteomics Using SWATH in Skeletal Muscle and 
Placenta from Gestational Diabetes Mellitus Reveals Novel Alterations 
Associated with Glucose Metabolism and Insulin Sensitivity during 
Pregnancy. Soumyalekshmi S Nair,1 Andrew Lai†,1 David McIntyre∗,2,3 
Martha Lappas∗,4,5 Carlos Salomon∗.1,6 1University of Queensland- Centre 
for Clinical Research, Brisbane, Australia; 2Mater Research Institute, 
University of Queensland, Brisbane, Australia; 3Translational Research 
Institute, Brisbane, Australia; 4University of Melbourne, Victoria, 
Australia; 5Mercy Hospital for Women, Victoria, Australia; 6University 
of Concepción, Concepción, Chile.
Introduction: Abnormal glucose metabolism in skeletal muscles and 
placenta are central to the pathophysiology of Gestational Diabetes 
Mellitus (GDM) and identification of the underlying mechanism can 
lead to therapeutic targets. Hence, this study characterized the changes in 
proteomic profile in the skeletal muscles and placenta in GDM, by using 
a quantitative mass spectrometric (MS) approach.
Methods: Primary trophoblast cells and skeletal muscle tissues were 
obtained from normal pregnant and GDM women, at delivery. OFFGEL 
fractionation was performed for protein lysates and its tryptic peptide 
digests. Information-dependent acquisition (IDA) of the mass spectra 
was performed using liquid chromatography, tandem MS and quantitative 
proteomics performed using the Sequential Windowed Acquisition of All 
Theoretical Mass Spectra- MS (SWATH-MS).
Results: The IDA library of skeletal muscle and trophoblast cells 
consisted of 2682 and 1962 proteins respectively (FDR = 1%). Of these 
proteins, 42 were upregulated and 9 downregulated in skeletal muscle 
and 73 upregulated and 68 downregulated in placenta, from GDM 
patients compared to NGT (p value ≤ 0.05). Additionally, 20 proteins 
were differentially expressed in Diet-controlled-GDM vs Insulin-treated-
GDM in both skeletal muscle and placenta. Proteins such as Chloride 
Intracellular Channel 4 and Transitional Endoplasmic Reticulum ATPase, 
which target cellular pathways including trans-epithelial transport and 

cell cycle and protein degradation, were differentially expressed in both 
skeletal muscle and placenta in GDM. On gene ontology analysis, the 
proteins differentially abundant in GDM were targeting the glucose 
metabolic process including glucose catabolism, gluconeogenesis, and 
pentose-phosphate shunt.
Conclusion: This data suggest that GDM is characterized by differential 
expression of proteins associated with glucose metabolism and may help 
in understanding the physiological mechanisms of glucose intolerance in 
normal pregnancy and GDM. This work is supported by Lions Medical 
Research Foundation, Diabetes Australia, and Fondo Nacional de 
Desarrollo Científico y Tecnológico (FONDECYT 1170809).

F-137
Enhanced Stromal H2S Production via Selective CBS Upregulation 
Stimulates Endometrial Angiogenesis during the Proliferative Phase 
and Pregnancy in Women. Qianrong Qi†,1 Thomas J. Lechuga†,1 Nicole 
A. Nguyen†,1 Sassi Sarnthiyakul†,1 Ronald R Magness,2 Dongbao Chen∗.1 
1University of California, Irvine, Irvine, CA, United States; 2University 
of South Florida, Tampa, FL, United States.
Introduction: Angiogenesis is required for endometrial regeneration 
during the proliferative phase and pregnancy which are both estrogen-
dominant physiological states. Estrogens stimulate endogenous generation 
of the potent angiogenic factor hydrogen sulfide (H2S) that is synthesized 
from L-cysteine by cystathionine-β-synthase (CBS) and cystathionine-
γ-lyase (CSE). However, it is unknown if H2S plays a significant role in 
endometrial angiogenesis. We hypothesized that elevated estrogens during 
the proliferative phase and pregnancy stimulate endogenous endometrial 
H2S production via CBS and/or CSE to promote endometrial angiogenesis.
Methods: Endometria from postmenopausal and premenopausal 
(proliferative and secretory phase) non-pregnant (NP) and pregnant (P) 
women (n=4-8/group) were collected. Tissue CBS and CSE mRNAs 
were determined by qPCR and their proteins by immunoblotting. H2S 
production was determined by the mythlene blue assay. Endometrial 
sections were fluorescently stained with antibodies against CBS, CSE, 
and CD31; fluorescence imaging analysis was performed to determine 
cellular expression of CBS and CSE proteins and angiogenesis of the 
CD31-labeled microvessels. Primary endometrial stromal cells (hESC) 
and microvascular endothelial cells (hEMEC) were isolated, cultured, and 
treated with 17β-estradiol (10 nM E2β) and progesterone (1 μM P4) for 24 
h. A co-culture model of hESC with hEMEC was developed to determine 
the effect of hESC-derived H2S on hEMEC migration.
Results: CBS (but not CSE) mRNA/protein, H2S production, and 
angiogenesis were greater (P<0.05) in endometria from the proliferative 
than either the secretory phase or postmenopausal NP women that were 
similar and all three were further increased (P<0.01) in P women. CBS and 
CSE proteins were localized immunofluorescently in the stroma, glands, 
and microvessels in endometrium, but only CBS protein expression was 
positively correlated with endometrial angiogenesis. Co-culture with 
hESC from both NP and P women enhanced hEMEC migration, which 
was blocked by a specific inhibitor or siRNA of CBS; however, P-hESCs 
were more potent (P<0.05) in stimulating hEMEC migration due to greater 
CBS expression and H2S production. Treatment with E2β, but not P4, 
stimulated CBS but not CSE expression and H2S production in hESC.
Conclusion: Elevated estrogens during the proliferative phase of the 
menstrual cycle and pregnancy stimulate stromal cell H2S production 
via selective CBS upregulation to promote endometrial endothelial cell 
angiogenesis in women.

F-138
The Association between Glucose Tolerance Testing in Pregnancy and 
Subsequent Elevated Blood Pressure and Hypertension as Defined by 
the New AHA Guidelines. Maged Costantine. Eunice Kennedy Shriver 
National Institute of Child Health and Human Development, Maternal-
Fetal Medicine Units Network, Bethesda, MD, United States.
Introduction: We hypothesize that oral glucose tolerance testing (OGTT) 
during pregnancy may serve as a window to future maternal health. We 
aimed to determine the association between OGTT features in pregnancy 
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and elevated blood pressure (BP) and HTN later in life, as defined by 
the recent American College of Cardiology/American Heart Association 
revised guidelines.
Methods: Secondary analysis of a follow-up study of women who 
participated in a multicenter treatment trial for mild GDM. In the index 
pregnancy, women were screened for GDM using a two-step process (1-
hour glucose loading test (GLT) followed by 3-hours oral glucose tolerance 
test (OGTT)). Women with abnormal GLT but normal OGTT (n=430) 
and those diagnosed with GDM (n=458) were contacted between 4 and 
10 years after their index pregnancy, and trained staff measured their BP. 
For this analysis, we excluded those who were pregnant at the time of 
follow up. The primary outcome was elevated BP or higher defined as 
either SBP≥120 or DBP≥80 mmHg or receiving HTN medications. The 
secondary outcome was stage 1 or higher HTN (SBP≥130 or DBP≥80 
mmHg or receiving HTN medications). The association between the GLT, 
OGTT individual points and curve shape during the index pregnancy and 
the outcomes were evaluated. Univariable and multivariable analyses 
were performed.
Results: 888 women (age 28 ±5 years) with a BMI of 30 ±5 kg/m2 
during pregnancy were followed 7 ±1 years after index pregnancy. On 
multivariable analysis, there were no associations between GLT, fasting 
and 1-hour OGTT values and the study outcomes. The 2-hour OGTT 
was positively associated, and the 3-hour was inversely associated with 
the primary outcome. (Table) When the shape of the OGTT curve was 
evaluated, (Figure) a monophasic OGTT response with a peak at 1 hour 
followed by a decline in glucose was associated with both an increased 
risk of elevated BP or higher and stage 1 HTN or higher, compared with 
a biphasic OGTT response (glucose peaked at 1 hour, then declined at 2 
hours, then peaked again at 3 hours).
Conclusion: The present investigation suggests that a monophasic shape 
of the OGTT curve may represent a novel marker that identifies women 
who are at risk of having elevated BP or HTN later in life.
*Figure(s) will be available online.

F-139
Identifying a Maternal Biological Signature of Vulnerability to 
Prenatal Stress. Fergus P McCarthy,1,2 James M Keane,3 Ger Clarke,3,4 Ali 
S Khashan,1,3,5 Louise C Kenny,6 John F Cryan,3,7 Ted G Dinan,3,4 Siobhain 
M O’Mahony.3,7 1Irish Centre for Fetal and Neonatal Translational 
Research (INFANT), Cork University Maternity Hospital, Cork, Ireland; 
2Department of Obstetrics and Gynaecology, University College Cork, 
Cork, Ireland; 3APC Microbiome Ireland, University College Cork, 
Cork, Ireland; 4Department of Psychiatry and Neurobehavioral Science, 
University College Cork, Cork, Ireland; 5School of Public Health, 
University College Cork, Cork, Ireland; 6Department of Women’s and 
Children’s Health, Institute of Translational Medicine, University of 
Liverpool, Liverpool, United Kingdom; 7Department of Anatomy and 
Neuroscience, University College Cork, Cork, Ireland.
Introduction: Stress during pregnancy can negatively influence birth 
outcomes and incur adverse neurodevelopmental consequences in 
the offspring. Psychological stress can increase gastrointestinal (GI) 
permeability leading to bacterial components entering circulation, 
induction of a low-grade inflammatory state as well as alterations 
in tryptophan metabolism. All of which can impact negatively on 
neurodevelopment. We aim to investigate whether psychological stress 
during pregnancy elicits a measurable biological signature.
Methods: A healthy cohort (N = 102) of nulliparous female participants 
with singleton pregnancies were selected randomly from SCOPE Cork (N 
= 1774) and utilised in the analysis. Self-reported assessments of stress in 
the form of the perceived stress scale (PSS) were utilised to stratify this 
cohort into equally matched high and low stress groups. Plasma samples 
were collected at 15 and 20 weeks of pregnancy. Surrogate markers of GI 
permeability (IFABP; LBP; sCD14), pro-inflammatory cytokines (TNFα; 
IFNγ; IL-6; IL-18) and chemokines (IL-8; IP-10; MCP-1; SDF-1α) were 
measured by Enzyme-linked Immunosorbent Assay (ELISA).
Results: sCD14, which is released by macrophages on stimulation with 
endotoxin, was significantly increased in the group categorised as having 
a high perceived stress level compared to the low stress group (966.44 

± 210.25 vs 867.89 ± 184.22, p=0.008). LBP, a surrogate marker of 
translocation of cell wall components from Gram-negative bacteria, was 
also shown to be increased in the high stress group (17.74 ± 6.91 vs 14.64 
± 6.22, p=0.016). Furthermore, TNF-α concentrations were also found 
to be influenced by levels of perceived prenatal maternal stress (1.09 ± 
1.01 vs 0.70 ± 0.92, p=0.03).
Conclusion: The present study identifies three biomarkers which 
demonstrate the potential to form the core of a maternal biological 
signature of vulnerability to prenatal stress. It is envisaged that such a 
biological signature could be used to inform suitable intervention strategies 
aimed at counteracting the effects of prenatal maternal stress either via 
stress reduction techniques or microbiota targeted nutritional approaches 
to improve epithelial barrier function of the GI tract.

F-140
Characterisation of Vaginal Cytokine Expression During ART: A 
Cohort Study. Shahriar Mowla†, Jingyi Xie†, Phillip Bennett∗, David 
MacIntyre∗, Shirin Khanjani∗. Imperial College London, London, United 
Kingdom.
Introduction: Reproductive functions such as endometrial receptivity 
and trophoblast invasion are closely regulated by the immune system. 
Hormonal changes following controlled ovarian hyperstimulation during 
IVF are likely to influence the local immune response and therefore 
expression of vaginal cytokines and chemokines. Cytokine expression 
can be utilised as a non-invasive biomarker to improve cycle management 
and outcome. The aims of this study are, i) to investigate changes in 
cytokine concentrations in the cervico-vaginal fluid (CVF) during IVF, in 
response to changes in plasma expression of oestradiol and progesterone 
and, ii) to identify differences in expression of local cytokines in fresh 
and frozen embryo transfer cycles; as well as successful and unsuccessful 
treatment outcomes.
Methods: Vaginal swabs and blood samples for estrogen (E2) and 
progesterone (P4) were collected from 53 patients at 6 stages during IVF 
(co-ordination, pituitary suppression, ovarian hyperstimulation, oocyte 
retrieval, embryo transfer and clinical pregnancy). Vaginal samples were 
analysed using the Human Magnetic Luminex Screening assay for the 
presence of 17 pro- and anti-inflammatory cytokines known to be involved 
in the peri-implantation period and early pregnancy.
Results: A heatmap analysis indicated that groups of closely related 
cytokines had similar patterns of expression. Significant differences 
in expressions of IGFBP-1, IL-1β and IL-8 were observed throughout 
different stages of treatment. These changes corresponded with differences 
in serum levels of E2 and P4. IL-8 expression reduced as the E2 levels 
increased from the start of pituitary suppression to the embryo transfer 
stage, indicating a reduction in inflammation at the time of implantation. 
IGFBP-1 was detected to be significantly higher at the time of embryo 
transfer for patients who reached clinical pregnancy. The overall difference 
in expression of analytes were not statistically significant between fresh 
and frozen embryo transfer routes.
Conclusion: Local inflammatory responses are altered through different 
stages of IVF, correlating with plasma levels of E2 and P4. Fresh and 
frozen ET cycles produced similar cytokine profiles, suggesting the 
different routes of treatment elicit similar effects.

F-141
Single Cell RNA-Sequencing Canvas of Immune Cells during Murine 
Pregnancy. Dorothy K. Sojka, Beatrice Plougastel-Douglas, Prabhakar 
S Andhey, Liping Yang, Maxim N Artyomov, Wayne M. Yokoyama. 
Washington University, St. Louis, MO, United States.
Introduction: The maternal-fetal interface undergoes dynamic 
changes that accept the allogeneic fetus and aid in its development. 
Embryo implantation induces remodeling of the endometrium, called 
decidualization, and the accumulation of immune cells. Natural killer 
(NK) cells occupy the largest niche in the pregnant uterus followed by the 
myeloid compartment and T cells. It had been previously hypothesized that 
the uterine NK (uNK) cells are derived from splenic NK cells and home 
to the uterus during pregnancy. Recently, however, we showed that there 
is a mixture of circulating conventional NK (cNK) and tissue resident 
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NK (trNK) cells in the pregnant uterus. Given this heterogeneity of uNK 
cells, detailed re-evaluation of immune cells is necessary to obtain an 
unbiased profile of these cells during pregnancy.
Methods: Herein, we used single cell RNA-seq analysis of sorted CD45+ 
hematopoietic cells from non-pregnant and pregnant spleens and the 
implantation and inter-implantation uterine sites at gestational day 11.5 
(midgestation) to evaluate the immune cell landscape during pregnancy.
Results: We found clusters of pregnancy-induced immune cells. Most 
notably, there were uNK cells from the implantation sites that were not 
present in the inter-implantation site of the uterus or either non-pregnant 
or pregnant spleens. This pregnancy-induced cluster had an unique 
transcriptional profile distinct from cNK and trNK cells found at the 
implantation site.
Conclusion: These results provide the basis for higher resolution and 
identification of immune cells in the pregnant environment.

F-142
Anti-Tumorous Actions of Melatonin in Placental Choriocarcinoma 
Cells : Implications of UPR Pathway, Autophagy and Apoptosis. 
Josianne Bienvenue-Pariseault†,1,2,3 Lucas Sagrillo-Fagundes†,1,2,3 Cathy 
Vaillancourt∗.1,2,3 1INRS - Institut Armand-Frappier, Laval, QC, Canada; 
2Center for Interdisciplinary Research on Wellbeing, Health, Society and 
the Environment (CINBIOSE), Montreal, QC, Canada; 3Réseau Québécois 
en Reproduction (RQR), Montreal, QC, Canada.
Introduction: Context: Placental choriocarcinoma originates from the 
malignant transformation of trophoblasts. It occurs in 1 pregnancy in 40 
000. The woman affected by this cancer is treated with chemotherapy 
that has teratogenic risk for subsequent pregnancy. Safer anti-tumorous 
compound is needed to treat this cancer. Melatonin, an indolamine 
produced by the pineal gland but also by the placenta, is known for its 
role in circadian cycle but also for its anti-cancerous properties. Due to 
its low toxicity to normal cells and due to the fact that placental cells 
have its receptors, melatonin is a promising treatment for placental 
choriocarcinoma. It has been demonstrated that exogenous melatonin, by 
its actions on endoplasmic reticulum (ER) stress, autophagy and apoptosis, 
has a cytotoxic effect on ovarian and breast cancer cells. These effects 
on placental choriocarcinoma cells (BeWo) has never been established, 
though. Hypothesis: Melatonin has anti-tumorous actions on BeWo cells. 
Objectives: Determine in BeWo cells, if melatonin has an effect on: 1) the 
ER stress unfolded protein response (UPR), 2) autophagy and 3) apoptosis.
Methods: BeWo cells were treated with or without melatonin (1 
mM) under normoxic condition (8% O2). Factors implicated in ER 
stress, autophagy and apoptosis were analyzed by Western blot, 
immunofluorescence, and RT-qPCR.
Results: Melatonin, compared to DMSO (vehicle), significantly increases 
protein levels of GRP78 (400%; P=0,0172), IRE1α (257%; P=0,0293), 
PERK (190%; P=0,0379), P-eIF2α (108%; P=0,0148), ATF4 (85%; 
P=0,0643) and has a slight tendency to increase CHOP (58%; P=0,1392), 
but doesn’t affect TRAF2, NFkB and the splicing of the XBP1 mRNA. 
Melatonin increases phosphorylation of AMPK (670%; P=0,0070) and 
the protein level of ATG7 (97%; P=<0,0001), but has no effect on the 
autophagic flux. Also, it has a slight tendency to increase protein levels 
of clived Parp (73%, P=0,0811) and Bax/Bcl2 ratio (66%, P=0,0738).
Conclusion: This study suggests that anti-cancerous action of melatonin 
in placental choriocarcinoma cells is mediated by the induction of ER 
stress UPR’s PERK- P-eIF2α-ATF4-CHOP pathway which leads to 
apoptosis. Our results add impact to the fact that melatonin is a potent 
anti-tumorous molecule.
*Figure(s) will be available online.

F-143
Placental Metals and Expression of miRNAs that Target TGF-β 
Pathway. Paige A. Bommarito†,1 Boggess Kim∗,2 Fry C. Rebecca∗.1,2 
1Gillings School of Global Public Health, Chapel Hill, NC, United States; 
2School of Medicine, University of North Carolina at Chapel Hill, Chapel 
Hill, NC, United States.
Introduction: Pre-eclampsia (PE) is hypothesized to arise from impaired 
trophoblast invasion into the maternal decidua, giving rise to shallow 
placentation. In vitro, trophoblast invasion is impaired when exposed 
to toxic metals, such as cadmium (Cd). This effect may be mediated by 
metals-induced changes in microRNA (miRNA) expression. Specifically, 
miRNAs that target the transforming growth factor beta (TGF-β) pathway 
have been previously implicated in PE development. We hypothesized 
that placental toxic metal levels are associated with the expression of 
miRNAs that target the TGF-β pathway. We also hypothesized that these 
associations are modified by placental levels of the essential metals, 
selenium (Se) and zinc (Zn).
Methods: Placenta samples were collected from participants in a case-
control study of 172 women participating in the Maternal Oral Therapy to 
Reduce Obstetric Risk (MOTOR) cohort. We quantified placental metals 
(arsenic [As], chromium [Cr], Cd, lead [Pb], mercury [Hg], selenium [Se], 
and zinc [Zn]) using inductively coupled plasma-mass spectroscopy, and 
miRNA expression (miR-26a, miR-101, miR-193b, and miR-199b-5p) 
using a qPCR-based assay. The association between individual metals and 
miRNA expression was examined using multivariable linear regression 
models. Interactions between toxic and essential metals were assessed 
using interaction-based models.
Results: After accounting for potential confounders, placental As and Cr 
levels were positively associated with the miR-26a, miR-101, and miR-
199b-5p expression, and negatively associated with miR-193b expression. 
There were no associations between placental Cd, Pb, or Hg levels and 
miRNA expression. Placental Se and Zn levels were associated with lower 
miR-193b expression and placental Se was positively associated with miR-
101 expression. We also identified significant antagonistic interactions 
between placental Se and several toxic metals, including As, Pb, and Hg, 
with respect to miR-26a and miR-193b expression.
Conclusion: Placental metal levels are associated with the expression of 
TGF-β-targeting miRNA. Antagonistic interactions between placental 
Se and toxic metals may indicate that lower placental Se may increase 
susceptibility to metals-associated changes in miRNA expression.

F-144
Reduction of Mitochondrial Function in the Hypoxic Human 
Placenta: The Importance of Mitochondria Remodelling and Complex 
II Activity. Flavien Delhaes†, Christina Godin Vanderboor, Timothy 
Regnault. UWO, London, ON, Canada.
Introduction: Altered mitochondrial function in response to uteroplacental 
hypoxia has been postulated to increase susceptibility to pregnancy 
complications such as preeclampsia or intrauterine growth restriction 
(IUGR). Mitochondria are dynamic organelles able to change their 
structure to meet the specific needs of cells. We postulated that hypoxia 
may alter their morphology as well as respiratory chain complex (RCC) 
content or activity contributing to the placental dysfunction. The aim of 
this study was to evaluate mitochondrial alterations (structural, molecular 
and functional) in cytotrophoblast (CT) and syncytiotrophoblast (SCT), 
the two main subtypes of cells composing the placenta when maintained 
in chronic hypoxia.
Methods: CT and SCT were maintained at 37 °C in either 3%, 8% or 20% 
O2 for 72 H. Mitochondrial morphology was visualized by Mitotracker 
staining; RCC content (CI, CII, CIII, CIV, CV) was evaluated by western 
blot (Mitoprofile) and CII activity by spectrometric assay. 2-Way ANOVA, 
Bonferroni’s comparisons test was used to examine differences among 
groups (n=3-6).
Results: 3 and 8% O2 induce perinuclear clustering of mitochondria 
whereas at 20% O2 they were evenly spread in the cytoplasm. Mitochondria 
biomass (total length/ µm2 of region of interest) in CT and SCT cells 
was significantly reduced under hypoxia with a 2.0-fold (***P < 0.001) 
and 1.5-fold downregulation (*P < 0.05) respectively for 3 and 8 % 
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compared to 20% O2. At at 3% O2, all the RCCs content (CI to CV) were 
significantly decreased; 3.0-fold downregulation for CT and SCT (***P 
< 0.001) as well a CII activity; 3.0 and 1.5-fold downregulation in CT 
and SCT respectively (**P < 0.05) compared to 20% O2.
Conclusion: Low-oxygen levels altered subcellular mitochondrial 
distribution resulting in a translocation of mitochondria to a perinuclear 
region. Such mitochondrial clustering may markedly influence local 
concentration of ATP or ROS and contribute to nuclear signaling [1]. 
Additionally, decreasing oxygen level (3 and 8 % O2) was associated 
with a linear and significant decrease in mitochondria biomass suggestive 
of a tight regulation of mitochondria biogenesis for both cell types. 
Alteration of CII activity has been identified as a generator of ROS in 
energy deficient cells [2] opening the possibility that CII is an important 
contributor to pathological ROS production in the placenta. This work 
highlights the impact of low oxygen levels on placental mitochondria and 
identifies mitochondrial distribution and reduced CII activity as a new 
potential biomarkers of mitochondria dysfunction. These insults may lead 
to abnormal placental metabolism and be involved in the development of 
pregnancy complications (preeclampsia, IUGR).

F-145
Unexplained Stillbirths and Stillbirths in Women with Diabetes are 
Associated with Increased Placental Inflammation and Trophoblast 
Area. Daniel Shingleton,1 Alan Kerby,2 Gauri Batra,1 Megan Sharps,2 
Bernadette Baker,2 Rebecca L Jones,2 Alexander E p Heazell.2 1Royal 
Manchester Children’s Hospital, Manchester, United Kingdom; 
2University of Manchester, Manchester, United Kingdom.
Introduction: Stillbirths are frequently associated with abnormal 
placental appearances on histopathological examination. Previous studies 
applying quantitative assessment of immunohistochemical staining 
of placental tissue found that stillbirths associated with fetal growth 
restriction had a distinct phenotype which was also present in some 
“unexplained” stillbirths. We applied this method to further delineate 
placental morphology in women with diabetes (WwD). We compared 
placental morphology from pregnancies in non-diabetic women with 
live births (healthy control group), live births in WwD, non-anomalous 
stillbirths in WwD and unexplained stillbirths.
Methods: Matched Samples (n=10 per group) were obtained from 
the MFHRC Tissue Bank and from the Department of Paediatric 
Pathology, Royal Manchester Children’s Hospital with ethical approval. 
5µm tissue sections were cut from three areas of placenta and stained 
with haematoxylin and eosin to assess syncytial nuclear aggregates or 
immunoperoxidase staining using antibodies against CD31, Cytokeratin-7 
(CK7), Ki67, CD163, CD45 and CD3. Tissue sections were imaged and 
staining quantified in whole slide analysis where possible or 10 regions 
of interest using QuPath and Histoquest software.
Results: Both unexplained stillbirths and those in WwD had increased 
area of CK7 immunostaining compared to healthy controls (Median 
1.94% and 1.80% vs 1.51%/villous area respectively, p<0.001). There 
was no difference in villous vascularity. Ki67 was decreased only in 
unexplained stillbirth compared to healthy controls (Median 2.93% 
vs. 4.08%/nuclei; p<0.05). Compared to healthy controls there were 
increased CD163+ macrophages in placentas from live births in WwD 
(Median 12.56% vs 4.88%/nuclei; p<0.05), which were further increased 
in unexplained stillbirths and stillbirths in WwD (Medians 11.67% and 
15.15% respectively; p<0.001). There was no change in the proportion 
of CD45+ and CD3+ cells.
Conclusion: This study extends previous observations demonstrating that 
stillbirths in WwD have a consistent phenotype. The isolated increased 
macrophages suggests sterile inflammation which cannot solely be 
attributed to post-mortem artefact as they are also increased in live births 
in WwD. Further studies are needed to identify causes of the observed 
phenotypes which may give mechanistic understanding in these cases 
of stillbirth.

F-146
PPARγ Mediates Human Trophoblast Differentiation by 
Transcriptional Activation of GCM1 and Indirect Regulation of 
sFLT. Leena Kadam†,1 Kohan-Ghadr Hamid-Reza†,2 Dora Baczyk†,3 
John Kingdom∗,3 Sascha Drewlo∗.2 1Wayne State University School of 
Medicine, Detroit, MI, United States; 2Michigan State University, Grand 
Rapids, MI, United States; 3University of Toronto, Toronto, ON, Canada, 
Toronto, ON, Canada.
Introduction: PPARγ is a crucial protein in placentation as its knockouts 
die embryonically due to abnormal placentation. Altered levels of PPARγ 
have been associated with human placental pathologies but its downstream 
molecular targets are unknown. We hypothesized that PPARγ modulates 
placental function by regulating Glial cell missing-1 (GCM1) involved 
in trophoblast differentiation and antiangiogenic factor soluble FMS like 
tyrosine kinase 1 (sFLT)-both implicated in placental pathologies like 
Pre-eclampsia (PE).
Methods: First trimester placental explants were the primary culture 
model and critical results were confirmed in preeclamptic and age matched 
control placentae. Explants were exposed to PPARγ specific agonist- 
Rosiglitazone (10uM) and antagonist -T0070907 (T7, 1uM). The effects 
on GCM1 and sFLT levels were assessed by qPCR and ELISA. Chromatin 
immunoprecipitation (ChIP) assay was used to study PPARγ binding to 
sites in GCM1 & sFlt promoter and si-RNA silencing experiments were 
conducted to study regulation of sFlt expression.
Results: Rosiglitazone significantly increased GCM1 (n≥6, p=0.05) and 
reduced sFLT (n≥6, p=0.03) expression in 1st trimester placenta. Exposure 
to T7 significantly decreased GCM1 (n≥3, p=0.01) and increased sFLT 
(n≥6, p=0.03) suggesting PPARγ regulated them both. Bioinformatic 
analysis revealed putative PPARγ response elements (PPRE) in GCM1 
(2 sites) and sFLT (1 site) promoters. ChIP assay using an anti-PPARγ 
antibody confirmed PPARγ binding to one putative PPRE’s in GCM1 
promoter. Rosiglitazone treatment resulted in higher enrichment of this 
PPRE site (n=3, >2 folds) which reduced with T7 treatment. These changes 
in PPRE enrichment correlated with changes GCM1 mRNA expression 
in replicate explants. PPRE in the sFLT promoter did not show any 
enrichment suggesting no PPARγ binding at that site. siRNA mediated 
knockdown of GCM1 (n≥4, ~50% reduction) in 1st trimester tissue lead 
to significantly higher secretion of sFLT (n≥4, p=0.028 as compared to 
non-silenced controls) indicating GCM1 involvement in sFLT regulation. 
In PE tissues, GCM1 expression was significantly lower (n≥6, p=0.001 
compared to controls) and ChIP assay showed a significantly lower 
enrichment of the PPRE site (n≥4, p=0.02). Rosiglitazone treatment 
rescued GCM1 expression in PE placentae and reduced sFLT.
Conclusion: Here, we outline the PPARγ-GCM1-sFLT molecular axis in 
human placenta and highlight its potential dysregulation in PE. Altered 
trophoblast differentiation & dysregulated pro/anti-angiogenic factor 
balance are classical characteristics associated with PE. PPARγ mediated 
upregulation of GCM1 and indirect down regulation of sFLT indicate its 
crucial role in PE and human placental development.

F-147
Inhibition of Dynamin Reduces Soluble (Pro)renin Receptor (s(P)
RR) Secretion from Human Trophoblasts. Kirsty G Pringle∗, Prathama 
Mukherjee†, Saije K Morosin†, Sarah J. Delforce†, Jacinta H. Martin†, 
Brett Nixon∗. University of Newcastle, Newcastle, Australia.
Introduction: Preeclampsia affects 3-5% of all pregnancies and is 
associated with adverse maternal and fetal outcomes. We propose that in 
women with preeclampsia, there is increased placental release of soluble 
(pro)renin receptor, s(P)RR, which contributes to the pathogenesis of 
preeclampsia. The (P)RR is a multi-functioning protein that stimulates 
tissue growth, migration and angiogenesis, and is abundant in the 
developing placenta. The placenta releases s(P)RR and its secretion 
is enhanced in vitro, during trophoblast syncytialisation. Soluble (P)
RR levels are increased in women with preeclampsia, however the 
mechanism(s) by which s(P)RR is secreted from the placenta are 
currently unknown. Drawing on compelling evidence that the dynamin 
family of mechanoenzymes actively participate in both endocytotic and 
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exocytotic processes in a variety of cell types, we aimed to determine 
whether dynamin plays a central role in regulating the placental secretion 
of s(P)RR.
Methods: The expression and localization of dynamin isoforms (i.e. 
DNM1, DNM2, and DNM3) in early gestation (10-11 weeks, n=3) and 
term placentae (38-40 weeks, n=3), in addition to a choriocarcinoma 
trophoblast cell line, BeWo, were characterised using immunoblot and 
immunofluorescence or immunocytochemistry, respectively. BeWo cells 
were treated with 100μM forskolin for 24h to induce syncytialization, 
followed by treatment with a dynamin inhibitor (Dynasore), an inactive 
isoform control (Dyngo-θ), or vehicle (DMSO) for 6 h (n=3 experiments 
in triplicate).
Results: Immunoblot analyses revealed that only DNM2 and DNM3 
were expressed in the placenta, with DNM2 more abundant in term 
compared with 1st trimester placenta (P<0.0001). DNM2 was uniformly 
distributed in the syncytiotrophoblast, with enrichment toward the apical 
margin and partial co-localisation with Golgin-97, a marker of the Golgi 
apparatus. In addition, DNM3 was distributed throughout the cytosol of 
both cytotrophoblast and syncytiotrophoblast cells. Dynasore treatment 
appeared to reduce the overall secretome of BeWo cells. However, analysis 
of the individual bands on a silver stained SDS-PAGE gel demonstrated 
that the secretion of only one protein of ~29kDa was significantly 
reduced (P<0.01). To determine if this band reflected s(P)RR protein 
(predicted size: 29kDa), the abundance of s(P)RR in the conditioned 
medium of cultured BeWo cells was assessed by immunoblot. Inhibition 
of dynamin with Dynasore significantly reduced s(P)RR levels in the 
conditioned media.
Conclusion: As Dynasore specifically targets DNM1 and DNM2, and 
DNM1 is not expressed by the placenta, we suggest that DNM2 is 
mediating the release of s(P)RR from the placenta.

F-148
Targeted Liposomes for Selective Delivery of Epidermal Growth 
Factor to the Syncytiotrophoblast. A Novel Therapy for Fetal Growth 
Restriction? Lewis Renshall†, Frances Beards, Susan Greenwood, 
Paul Brownbill, Edward Johnstone, Colin Sibley, John D Aplin, Lynda 
Harris∗. Maternal and Fetal Health Research Centre, University of 
Manchester, Manchester Academic Health Science Centre, Manchester, 
United Kingdom.
Introduction: Placental insufficiency is the leading cause of fetal growth 
restriction (FGR) in the developed world. Targeted delivery of therapeutics 
to improve placental function and eliminate maternal and fetal side effects 
represents a novel strategy to reduce the short and long-term impacts of 
FGR. We have previously demonstrated that placental-homing peptides 
selectively target the syncytiotrophoblast of the human placenta and can 
be conjugated to biocompatible liposomes encapsulating therapies. We 
sought to determine whether encapsulation of epidermal growth factor 
(EGF), a growth hormone purported to increase trophoblast proliferation, 
in liposomes decorated with a novel syncytiotrophoblast targeting peptide 
altered placental cell turnover in explants from normal and growth 
restricted pregnancies.
Methods: Liposomes were synthesised using the thin-film method and 
were either decorated with a fluorescently labelled placental-targeting 
peptide CCGPSARAPC, or were undecorated. Placentas from normal 
term pregnancies (N=6) or from pregnancies with an individualised 
birth weight ratio < 3rd centile (N=3) were obtained by caesarean at 
term. Explants were cultured for up to 72 h in the presence of PBS, 
recombinant human EGF (100 ng/ml), EGF encapsulated in non-targeting 
liposomes (EGF-NT; final concentration 100 ng/ml) or EGF encapsulated 
in targeted liposomes (EGF-T). Fluorescent localisation of EGF-T was 
performed on cryosections. Placental cell turnover was assessed by 
immunohistochemistry using antibodies to Ki67 (proliferation) and 
M30 (apoptosis). Lactate dehydrogenase (LDH) and human chorionic 
gonadotrophin (hCG) were quantified in explant culture medium and 
normalised to explant protein content.
Results: EGF-T liposomes selectively bound to the syncytiotrophoblast 
layer in both normal and FGR placentas. There were no differences in the 
basal levels of hCG secretion, LDH release, proliferation or apoptosis at 

24, 48 or 72 h, when comparing PBS treated normal and FGR placentas 
[P > 0.05]. Free EGF, non-targeted EGF and targeted delivery of EGF 
had no effect on hCG secretion, LDH release, proliferation or apoptosis 
at any time point in placentas from either normal or FGR pregnancies 
when compared with PBS treated placentas [P > 0.05].
Conclusion: We have demonstrated that the novel peptide CCGPSARAPC 
can be conjugated to a drug-loaded liposome and can selectively deliver 
therapeutics to the placental syncytiotrophoblast. Furthermore, these data 
indicate that liposomes, and the novel targeting peptide CCGPSARAPC, 
are not detrimental to placenta but that EGF is not an effective treatment 
under these experimental conditions.

F-149
Maternal Obesity Alters the Placental Transcriptome in a Fetal Sex 
Dependent Manner. Fredrick J Rosario,1 Jeannie E Chan,2 Theresa L 
Powell,1 Laura Ann Cox,2 Thomas Jansson∗.1 1University of Colorado 
Anschutz Medical Campus, Aurora, CO, United States; 2Wake Forest 
School of Medicine, Winston-Salem, NC, United States.
Introduction: Infants born to obese mothers have an increased risk 
to develop obesity and metabolic disease in childhood and adult life. 
Emerging evidence suggests that the placenta plays a key role in mediating 
fetal programming, however the underlying molecular mechanisms are 
poorly understood. Some studies suggest that the placental response to 
maternal obesity is dependent on fetal sex. In this study, we used a mouse 
model of diet-induced obesity that consistently produces fetal overgrowth 
and has many of the maternal metabolic characteristics that are observed 
in obese women delivering large babies. We hypothesized that maternal 
obesity alters the placental transcriptome in a sexually dimorphic manner.
Methods: Non-virgin female C57BL6/J mice were fed normal chow 
(Control, 11% fat) or an obesogenic high-calorie diet (OB, 41% fat) plus 
20% sucrose solution before mating and throughout pregnancy. Placentas 
were collected on embryonic day 18.5 and RNA-Seq libraries were 
prepared on individually sexed placentas (n=5/sex/group) to determine 
genes differentially expressed in OB versus control placentas (P<0.05). 
DAVID and Ingenuity Pathway Analysis were used to identify functional 
pathways enriched in differentially expressed genes (P<0.05, z-score>|2|).
Results: Compared to control, maternal obesity significantly altered the 
expression of 1352 genes in male placentas; 542 genes were up-regulated 
and 810 genes were down-regulated. In female placentas, 1294 genes 
were significantly altered in the obese group; 746 genes were down-
regulated, and 498 genes were up-regulated. The top canonical pathway 
down-regulated in response to maternal obesity in male placentas was 
oxidative phosphorylation, whereas sirtuin signaling, NF-kB signaling, 
phosphatidyl inositol and fatty acid degradation were up-regulated. In 
female placentas, the top canonical pathways down-regulated in maternal 
obesity were triglycerol biosynthesis, glycerophosholipid metabolism, 
and endocytosis, whereas bone morphogenetic protein, TNF and MAPK 
signaling were up-regulated in female placentas of the obese group. 
Maternal obesity was associated with down-regulation of metabolic 
and protein processing in the endoplasmic reticulum-stress pathway in 
placentas of both sexes. Hierarchical clustering and principal component 
analysis showed a clear distinction in the placental transcriptomes from 
both sexes when comparing control and obese groups.
Conclusion: Our global gene expression profiling approach demonstrates 
that maternal obesity with fetal overgrowth differentially regulates the 
placental transcriptome in male and female placentas. These alterations 
may represent some of the complex ways in which maternal obesity 
exerts its effect on the offspring through changes in placental function.

F-150
Genes Governing Placental Development are Regulated by ARID3A-
ARID3B-KDM4C Complex. Asghar Ali, Gina C Nay, Russell V 
Anthony, Gerrit J Bouma, Quinton A Winger∗. Colorado State University, 
Fort Collins, CO, United States.
Introduction: A properly functioning placenta is critical for the health 
of the growing fetus. Proliferation, invasion and migration of trophoblast 
cells is necessary for placental development, and functional placental 
insufficiency results in fetal growth restriction. The pluripotency factors 
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LIN28A and LIN28B regulate gene expression by inhibiting let-7 
miRNA, and knockdown of LIN28A or LIN28B results in increased let-
7 miRNA in trophoblast cells. Let-7 miRNAs target a number of genes, 
potentially including the AT-rich Interaction Domains (ARIDs) family 
of DNA binding proteins. ARID3A is transported to the nucleus by the 
membrane transporter, importin-9 (IPO9), where it forms a complex 
with ARID3B and lysine demethylase 4C (KDM4C). This complex 
binds to DNA at sequence specific sites to regulate gene expression by 
demethylating histones. Genes regulated by this complex have been 
identified primarily in cancer cell lines and have not been studied in 
the placenta. Interestingly, several genes regulated by this complex are 
known to have important functions in placental development, including 
HMGA1, cMYC, VEGFA and WNT1, and knockout of ARID3A in mice 
results in embryonic lethality.
Methods: In this study we used the human first trimester trophoblast 
cell line, ACH-3P, to investigate gene regulation by the ARID-KDM4C 
complex.
Results: Co-immunoprecipitation confirmed the physical binding 
of ARID3A, ARID3B and KDM4C in ACH3P cells and chromatin 
immunoprecipitation (ChIP) confirmed that this complex binds to the 
promoter region of HMGA1, cMYC, VEGFA and WNT1. CRISPR-Cas9 
targeted knockout of ARID3B resulted in significantly decreased HMGA1, 
cMYC, VEGFA and WNT1 mRNA and protein. These results suggest 
that, in addition to being direct targets of let-7 miRNA; HMGA1, cMYC, 
VEGFA and WNT1 are also regulated by let-7 miRNA through the ARID-
KDM4C complex in human trophoblast cells. To our knowledge, this is 
the first study to confirm the presence of the ARID-KDM4C complex 
in a human trophoblast cell line and that the complex binds to promoter 
regions of genes known to regulate placental development.
Conclusion: In summary these results suggest that the ARID-KDM4C 
complex regulates gene expression in human trophoblast cells through 
epigenetic regulation of histone methylation and plays a role in 
the regulation of important genetic factors necessary for placental 
development.
This project was supported by Agriculture and Food Research Initiative 
Competitive Grant # 2017-67015-26460 from the USDA National Institute 
of Food and Agriculture.

F-151
The Interaction between Endovascular Human Trophoblast and 
Endothelial Cells is Regulated In Vitro by Lysophosphatidic Acid. 
Jimena S Beltrame†,1 Leopoldina Scotti†,2 Micaela S Sordelli†,1 Vanesa 
A Cañumil†,1 Ana M Franchi∗,1 Fernanda Parborell∗,2 Maria L Ribeiro∗.1 
1CEFYBO, CONICET-University of Buenos Aires, Buenos Aires, 
Argentina; 2IBYME, CONICET, Buenos Aires, Argentina.
Introduction: Spiral artery remodeling at the maternal-fetal interface 
is crucial for successful pregnancy and requires the interaction between 
first trimester trophoblast and endothelial cells of the maternal vessels. 
However, the precise mechanism of this dialogue has yet to be determined. 
Previously, we reported that lysophosphatidic acid (LPA), a bioactive 
lipid, promotes angiogenesis of rat implantation sites and acquisition of 
human first trimester trophoblast endovascular phenotype. The current 
study investigated whether LPA modulates in vitro trophoblast-endothelial 
crosstalk.
Methods: HTR-8/SVneo trophoblast cell line H8 were seeded on top of 
Geltrex, incubated with LPA or LPA+NS-398 (selective cyclooxygenase-2 
inhibitor), LPA+1400W (selective inducible nitric oxide synthase 
inhibitor) or LPA+IL-6 neutralizing antibody and assayed for tube 
formation to model the acquisition of trophoblast endovascular phenotype. 
Supernatants were collected and used as conditioned media (CM). To test 
trophoblast-endothelial crosstalk, the endothelial cell line EA.hy926 was 
incubated with trophoblast CM. EA.hy926 apoptosis (TUNEL assay) and 
migration (wound healing) were evaluated. IL-6 mRNA levels (qPCR) 
and MMPs activities (zymography) were determined in H8.
Results: CM from LPA-induced tubulogenesis stimulated endothelial 
cells migration (p < 0.05) and did not modify apoptosis. However, LPA 
added directly to EA.hy926 did not affect endothelial cells migration 
compared to control-CM. Soluble factors derived from cyclooxygenase-2 

and IL-6 pathways were involved in H8 - EA.hy926 interaction under LPA 
effect. Moreover, LPA increased IL-6 mRNA levels by cyclooxygenase-2 
pathway in H8 cells (p < 0.05). Finally, MMP-2 and MMP-9 activities in 
H8 supernatants were triggered by LPA (p < 0.05).
Conclusion: Collectively, LPA promotes trophoblast-endothelial crosstalk 
in vitro and induces the release of trophoblast soluble factors that stimulate 
endothelial cells migration without changes in apoptosis. The evidence 
presented here provides new insights about an active role of LPA as a lipid 
mediator regulating vascular adaptations at the maternal-fetal interface.

F-152
Hypoxia-Inducible Factor 2 (EPAS1) Decreases Syncytialization in 
Primary Villous Cytotrophoblasts. Arthur Colson, Christophe Depoix∗, 
Corinne Hubinont∗, Frédéric Debiève∗. Université Catholique de Louvain, 
Brussels, Belgium.
Introduction: It is now well accepted that the placenta develops under 
low oxygen tension during the first trimester of pregnancy. The hypoxia 
promotes invasion and remodeling of the uterine arteries by extravillous 
cytotrophoblasts. However, under clinical conditions such as preeclampsia 
(PE) or intrauterine growth restriction (IUGR), cytotrophoblasts face 
up to chronic hypoxic stress along the pregnancy. The nuclear hypoxia-
inducible factors 1 (HIF1), 2 (EPAS1) and their common beta subunit aryl 
hydrocarbon receptor nuclear translocator (ARNT) are widely implicated 
in cellular processes occurring under hypoxia. We hypothesize that 
HIF1 and EPAS1 production alters the development of the syncytium by 
reducing fusion of the cytotrophoblasts.
Objective: to study the anti-fusion effects of hypoxia on cytotrophoblasts 
via HIF1a and EPAS1
Methods: Villous cytotrophoblasts were extracted from normal term 
placentae after elective cesarean section or vaginal delivery. The cells were 
cultured under normoxic (21% O2) or hypoxic (2.5% O2) conditions. The 
production of HIF1, EPAS1 and ARNT in cytotrophoblasts was reduced 
using small interfering RNAs (siRNA), and the expression of several 
genes, respectively involved in syncytialization (Syncytin-1, E-cadherin), 
differentiation (bHCG, Inhibin A) and placental angiogenesis (PlGF, 
sFLT-1), was quantified by real-time qPCR.
Results: Our results showed that a reduced production of EPAS1 or 
ARNT under low oxygen tension increased by 50% the expression of 
syncytin-1 gene (p=0.03) and doubled HCGB gene expression (p=0.007). 
Furthermore, decreasing the quantity of EPAS1-ARNT complex in the 
cytotrophoblast enhanced the syncytialization process. Conversely, 
altering HIF1 expression had no significant impact on these genes. On 
the other hand, we observed an increase in PlGF gene expression and a 
decrease in sFLT1 gene expression (p=0.02) when EPAS1 expression was 
reduced. At last, transfected cytotrophoblasts cultured under normoxia 
showed no difference in gene expression compared to control. This fact 
is coherent with the recognized operating mode of HIFs consisting in its 
rapid degradation under 21% O2.
Conclusion: We can conclude that EPAS1 decreases the fusion of the 
villous cytotrophoblasts and alters the normal angiogenic balance under 
low oxygen condition. A better understanding of the genomic regulation 
of syncytialization, and of PlGF/sFLT1 balance under hypoxia remain 
crucial since therapeutic targets for PE or IUFGR are still lacking in 
clinical practice.

F-153
In Vitro Culture of Human Primary Cytotrophoblasts as a Model to 
Study the Effects of Chemotherapy on Placental Function. Christophe 
L. Depoix∗, Arthur Colson†, Mina Mhallem-Gziri, Corinne Hubinont∗, 
Frédéric Debiève∗. Universite Catholique de Louvain, Woluwe-Saint-
Lambert, Belgium.
Introduction: Nowadays, 1 to 2 out of 1000 pregnancies are diagnosed 
with cancer, with breast cancer as the first in incidence. This number 
increases due to higher rates of cancer in general, a better diagnostic, 
and the increase of the maternal age at the time of the first pregnancy. 
Chemotherapy can be started during pregnancy depending on the period 
of gestation. It must be avoided during the first trimester since it is known 
to be associated with teratogenesis and major congenital malformations. 
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Thereafter, chemotherapy is relatively well supported by the fetus but it 
increases stillbirth, fetal growth retardation, and preterm birth. Presently, 
the effects of commonly used chemotherapeutic drugs on trophoblast 
biology are not well defined. Our objectives are to better understand the 
effects of chemotherapy on placental development by treating in vitro 
cultures of primary human cytotrophoblasts with epirubicin, docetaxel, 
vinblastine, and methotrexate, four drugs used to treat common cancers 
diagnosed in pregnant women.
Methods: Cytotrophoblasts, isolated and purified from term placentas 
obtained after cesarean section or vaginal delivery (n≥5) were cultured 
for 2 days under 21% O2, allowing differentiation into syncytiotrophoblast 
cells. Increasing doses of drugs were then added to the medium, and the 
cells were incubated for another day. First, we measured cell viability. 
Then, the expression of hCGβ and PlGF genes, respectively involved 
in trophoblast differentiation and placental angiogenesis was quantified 
by real-time PCR. Finally, the cell capacity to reject the drugs using the 
MDR-1 and BCRP efflux transporters was investigated by treating the 
cells with increasing doses for one hour, and assessing the transporter 
activities with a fluorescent specific substrate.
Results: Cell viability strongly decreased with increasing doses of 
epirubicin, docetaxel and vinblastine. Epirubine was the most toxic drug, 
followed by docetaxel and vinblastine. Both hCGβ and PlGF mRNA 
expression decreased. Interestingly, methotrexate had no effect on cell 
viability and gene expression. The efflux assays showed that epirubicine 
had no inhibitory effect on MDR-1, while methotrexate had nearly no 
effect on BCRP.
Conclusion: As expected, epirubicine, docetaxel and vinblastine were 
very toxic for trophoblast cells. This toxic effect may lead to formation 
of smaller placentas, and explain the fetal growth retardation observed 
in pregnancies treated with chemotherapy. Interestingly, methotrexate 
commonly used to treat ectopic pregnancies had no effect on trophoblasts. 
Our results show that our in vitro model of trophoblast differentiation 
may be used to determine the potential effects of new chemotherapeutic 
drugs on placental development, and to fine-tune existing treatments in 
pregnant women.

F-154
Cell Culture Passage Number Affects Expression Profile and Behavior 
of HTR-8/SVneo Trophoblast Cells. Sicily E Garvin†, Brian Kilburn, 
Leena Kadam, D. Randall Armant∗. Wayne State University, Detroit, 
MI, United States.
Introduction: Attempts at culturing human first trimester placental 
explants have been challenging, limiting the study of early trophoblast 
behaviors, including growth, differentiation, migration and invasion. 
The HTR-8/SVneo (HTR) cell line has been used widely for in vitro 
investigation of extravillious trophoblast (EVT) characteristics, function 
and behavior. However, existing data are inconsistent, impeding validation 
of this cell line as an apt model system. We hypothesize that observed 
differences in HTR genetic expression profile and behavior could be 
associated with the number of culture passages.
Methods: Low passage (30-50) HTR cells and commercially available 
high passage (>82) HTR cells were cultured under normoxic (ambient, 
20% O2) or hypoxic (2% O2) conditions for four hours. Protein expression 
was determined by immunohistochemistry. Invasive behavior was studied 
using a Matrigel invasion assay. Cell proliferation was assessed by 
immunohistochemistry for Ki67.
Results: Low passage HTR cells expressed cytokeratin-7 (CK7), heparin-
binding EGF-like growth factor (HBEGF), beta-chorionic gonadotropin 
(β-HCG) and were negative for vimentin. High passage HTR cells 
similarly expressed HBEGF however expression of CK, β-HCG was 
lower and they were positive for vimentin. Low passage HTR cells were 
more invasive than high passage HTR cells (6800 cells low passage vs 
2500 cells high passage).Low passage HTR cells were more responsive 
to hypoxia with increased HBEGF protein levels and cell proliferation. 
Low passage HTR cells also responded better to HBEGF stimulated 
invasion compared to high passage HTR cells (18700 cells low passage 
v/s 6900 cells high passage).

Conclusion: With increasing number of culture passages HTR cells 
diverge in their expression of characteristic trophoblast markers and 
responsiveness to hypoxia. Our data support use of low passage HTR-8/
SVneo cells as a model for EVT and cautions against the use of this cell 
line at high passage number.

F-155
The Role of LINC-HELLP Bound Proteins PCBP1, PCBP2 and 
YBX1 in Extravillous Trophoblast Invasion. Danai Georgiadou†, Souad 
Boussata, Gijs Afink∗, Marie van Dijk∗. Amsterdam University Medical 
Centers, Amsterdam, Netherlands.
Introduction: Mutations in the LINC-HELLP non-coding RNA have 
been associated with familial forms of the HELLP syndrome in the Dutch 
population. It has been shown previously that these mutations adversely 
influence the invasive capabilities of extravillous trophoblasts during 
first trimester pregnancy by disrupting the binding of specific proteins to 
LINC-HELLP. By using both in vitro and ex vivo experiments, in this 
study we investigate if these proteins, i.e. PCBP1, PCBP2 and YBX1, are 
regulatory players of extravillous trophoblast invasion during placentation.
Methods: HTR8/SVneo extravillous trophoblasts and first trimester 
placental explants were used to investigate the effect of downregulation 
of PCBP1, PCBP2 and YBX1 genes on the invasive phenotype of 
extravillous trophoblasts (EVT). For gene silencing we used siRNAs 
specifically designed for our genes of interest and compared them to non-
targeting control siRNAs. Significant knockdown was confirmed by qPCR 
and Western blot. Invasiveness of HTR8/SVneo cells was measured by 
transwell invasion assays followed by AlamarBlue-based quantification 
of invaded cells using fluorescence spectrometry. The effect of siRNA 
mediated knockdown in first trimester placental explants was studied by 
measuring the relative EVT outgrowth using ImageJ.
Results: The invasion assays indicated that downregulation of YBX1 leads 
to an increase in the amount of cells that become invasive. However, an 
opposite effect was exerted after downregulation of PCBP1. Silencing of 
PCBP2 did not seem to have any effect on EVT invasion. A similar trend 
was observed when silencing these genes in placental explants; EVT 
outgrowth seemed to progress upon silencing of YBX1 but appeared 
to decrease after PCBP1 downregulation in comparison with the non-
targeting control.
Conclusion: Knockdown of YBX1 and PCBP1 appears to influence the 
invasive capacities of extravillous trophoblasts during the first trimester 
of pregnancy, albeit in opposite directions. Interestingly, by others YBX1 
has been shown to be upregulated in tumors, with knockdown causing 
cell cycle arrest. On the other hand, PCBP1 has been identified to be 
downregulated in trophoblastic tumors, while its expression levels were 
increased in severe pre-eclamptic placentas. In conclusion, this study is 
the first step in fully elucidating the role of these proteins in healthy and 
dysfunctional placental development.

F-156
Pools of the Calcium-Binding Protein S100P are Specifically Localised 
to the Plasma Membrane of Trophoblast Cell Lines and Regulate 
Cellular Motility and Invasion. Tara Lancaster†,1 Maral Tabrizi†,1 
Thamir Ismail,2 Stephane Gross.1 1Aston University, Birmingham, United 
Kingdom; 2University of Liverpool, Birmingham, United Kingdom.
Introduction: S100P, a member of the S100 family of proteins that 
regulate an array of intracellular and extracellular processes, has been 
primarily implicated in the motility and invasiveness of epithelial cancer 
cells. We have recently demonstrated that this factor also plays important 
regulatory functions towards trophoblast cell motility and invasion, 
providing a new unexplored physiological role for this protein. However, 
the molecular mechanisms behind these processes remain unknown. In 
order to elucidate the molecular pathways that are controlled by S100P, 
we first established the cellular localisation of S100P.
Methods: Using trophoblastic cell lines JEG-3 and BeWo, as well as the 
first trimester extravillous HTR8 trophoblast cells, we investigated the 
physiological localisation of S100P using different biochemical assays 
including subcellular fractionation by differential centrifugation and 
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further explored the biological consequences of a specific pool of the 
protein at the plasma membrane using directed inhibition by antibodies 
and to examine their effects on cellular motility and invasion.
Results: S100P was shown to be exclusively detected in cytoplasmic 
and membrane fractions of all trophoblasts cell lines tested. Interestingly, 
we discovered that post translational modifications of the protein were 
required for its association with the plasma membrane. Targeting 
membrane-associated S100P and inhibiting its functions through 
the addition of S100P antibody resulted in significant inhibition of 
trophoblast’s ability to migrate and invade, regardless of the levels of the 
protein found at the membrane.
Conclusion: Present data shows that S100P is almost exclusively present 
in the cytoplasm/membrane fraction of all cell lines examined, and that a 
significant proportion is associated with the plasma membrane following 
specific post translational modification, regulating both the motility 
and invasion of trophoblast cells. Future work will be based around 
identification of the post translational modification process, as well as 
isolation of S100P-associated complexes within the membrane fractions.

F-157
The Regulation of Trophoblastic Proliferation and Invasion by 
ACTN4 is Impaired in Early-Onset Preeclampsia. Wei Peng†,1 Chao 
Tong∗,1 Yubin Ding∗,1 Hongbo Qi∗,1 Philip Baker∗.2 1Chongqing Medical 
University, Chongqing, China; 2University of Leicester, Leicester, China.
Introduction: Early-onset preeclampsia (EO-PE) is a pregnancy 
complication earlier than the 34th week that has long been attributed 
to inadequate trophoblast invasion. Cellular invasion depends on the 
formation of invasive structures. ACTN4 maintain cytoskeleton integrity 
and regulate cell movement. We therefore hypothesized that ACTN4 
expression in trophoblasts is associated with EO-PE.
Methods: ACTN4 expression patterns in EO-PE placentas (n=7) and 
normal placentas (n=10) were detected by immunohistochemistry and 
Western blotting. The roles of ACTN4 in AKT translocation were assessed 
by Co-IP and plasma-membrane fractions isolation. Actin filament in 
podosomes formation were stained by TRITC-phalloidin. Cell invasion 
was performed by matrigel invasion assay. In vivo study, ACTN4-deficient 
mice were generated by intravenous injection of EGFP-tagged ACTN4 
interfering adenovirus.
Results: Immunohistochemistry and Western blotting indicated that 
ACTN4 less detected in EO-PE placentas. Co-IP confirmed that 
ACTN4 interaction with AKT in trophoblast cells. Gain- and loss-of 
ACTN4 revealed that ACTN4 mediated AKT membrane translocation 
and phosphorylation in role of trophoblasts proliferation. Moreover, 
E-cadherin negatively regulated ACTN4 and β-catenin co-localization 
in trophoblast cell podosomes, and ACTN4 downregulation suppressed 
the E-cadherin-induced cell invasion increase via depolymerizing actin 
filaments. Furthermore, loss of ACTN4 in vivo elevated maternal blood 
pressure and reduced placentas and fetus weight, which were mainly 
because of a decreased junctional/labyrinth zone ratio and proliferation 
cell in placentas, as well as downregulated of AKT phosphorylation.
Conclusion: ACTN4 regulates trophoblast proliferation and motility 
through modulating AKT translocation and interacting with β-catenin, 
respectively. ACTN4 deficiency results in impaired proliferation and 
aberrant cytoskeletal remodeling in trophoblasts, both of which lead to 
abnormal placentation and PE development.

F-158
Development and Characterization of a Three-Dimensional (3D) 
Spheroid Culture System to Model Placental Extravillous Trophoblast 
Invasion. Michael Wong†, Sarah Shawky†, Mishquatul Wahed†, 
O’Llenecia Walker†, Sandeep Raha∗. McMaster University, Hamilton, 
ON, Canada.
Introduction: Placental extravillous trophoblast (EVT) invasion 
is essential in establishing proper blood supply to the fetus during 
pregnancy. However, current 2D in vitro models do not culture cells in 
an anatomically-relevant manner, limiting our ability to understand the 
impact of maternal insults (e.g., drug exposure). 3D cell cultures (e.g., 
spheroids) have been demonstrated by cancer researchers to be more 

accurate as preclinical drug models, but these are not well characterized to 
date with placental cells. The objective is to develop a 3D EVT spheroid 
model that will allow us to emulate the process of placental invasion in 
vitro, and to investigate the impact of various drugs and toxins on 3D 
spheroid invasion.
Methods: Human HTR8/SVneo placental EVT cells were cultured in 
96-well, ultra-low attachment plates to promote self-assembly of 3D 
spheroid cultures. To compare the gene expression profiles of EVTs 
cultured in 3D to 2D, >20,000 genes were analyzed via transcriptome 
profiling microarray (Clariom S) and validated via quantitative real-
time polymerase chain reaction. To characterize spheroid invasion, 3D 
EVTs were embedded in an extracellular matrix, imaged in real-time via 
brightfield/fluorescent microscopy, and quantified using a high-content, 
spheroid invasion analysis macro (INSIDIA). To investigate the impact of 
extrinsic insults on invasion, invading 3D EVTs were exposed to various 
drugs and compounds (e.g., lipopolysaccharide (LPS), dexamethasone 
(DEX), tetrahydrocannabinol (THC)).
Results: Gene expression profiles were significantly altered in EVTs 
cultured as 3D spheroids compared to 2D, with notable changes including 
an 8-fold increase in vascular endothelial growth factor, 6-fold increase 
in integrin (ITG)A1, 5.5-fold increase in ITGA5, and 3-fold increase in 
ITGB1 in 3D EVTs (p<0.001 for all). When embedded into an extracellular 
matrix, EVTs dynamically invaded away from the spheroid core, and 
invasion was significantly augmented by exposure to LPS (p<0.05), and 
inhibited by DEX (p<0.05) and THC (p<0.05), all in dose-dependent 
manners.
Conclusion: We have developed a novel 3D spheroid-based model to 
study placental EVT invasion. Advantages include: (1) gene expression 
profiles that suggest greater invasiveness and cell-cell interaction, (2) 
invasion and migration behaviour that more accurately mimics the 
phenomenon in vivo compared to traditional assays, and (3) a high-
throughput platform to investigate the impact of drugs relevant to 
pregnancy in a real-time.

F-159
Molecular and Cellular Characterization of Placenta Previa and 
Accreta. Elisa T Zhang†,1 Keyla M. Badillo Rivera†,1 Roberta L. 
Hannibal†,1 Kelly McGowan†,1 Xiaowei Zhu†,1 Gudrun Meinhardt†,2 
Martin Knoefler∗,2 Juergen Pollheimer∗,2 Ann Folkins∗,1 Deirdre J. 
Lyell∗,1 Julie C. Baker∗.1 1Stanford University School of Medicine, Palo 
Alto, CA, United States; 2Medical University of Vienna, Vienna, Austria.
Introduction: Healthy pregnancies require proper formation of the 
maternal-fetal interface. Perturbations in placental development lead to 
a host of prenatal and postnatal complications in both mother and infant. 
A major contributor to pregnancy disorders is a history of prior Cesarean 
section (C-section). With C-section rates at greater than 30% of all 
deliveries in the United States and as high as 50% in nations such as Brazil 
and China, this presents a substantial source of clinical problems. Two 
common consequences of prior C-sections are placenta previa, in which 
the placenta mislocalizes to the lower portion of the uterus and can block 
exit of the fetus during birth, and placenta accreta, in which the placenta 
overinvades into the uterus and occasionally even into neighboring organs. 
Previa and accreta together afflict approximately 1% of all pregnancies 
and often lead to serious complications such as hemorrhage, pre-term 
birth, hysterectomy, and even maternal or fetal death. In spite of their 
prevalence, previa and accreta are diseases with little molecular insight.
Methods: We performed 3’SEQ of cored FFPE tissues from 2 
accreta, 2 previa, and 9 spontaneous pre-term birth control fetal 
membranes and decidua basalis samples. We confirmed key markers by 
immunofluorescence in a validation cohort of 16 accreta, 6 previa, and 
6 term control samples. We also performed targeted proteomics on 20 
healthy control, 3 previa, and 18 accreta 3rd trimester plasma samples. 
Lastly, we performed a novel uterine injury surgery on mice to establish 
an animal model for these diseases.
Results: Here we present molecular and cellular signatures of previa 
and accreta identified by transcriptomics. These signatures feature a 
striking upregulation of invasive extravillous trophoblast (EVT)-specific 
factors. We confirmed key markers, including PRG2 and WFDC1, using 
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immunofluorescence. Our proteomic findings identified signatures of 
accreta in maternal blood and highlight both a potentially systemic aspect 
of this disease and an avenue for developing blood-based diagnostics. 
Lastly, we present a novel mouse model of uterine injury that would be 
transformative for modelling disease onset and progression.
Conclusion: Our work contributes toward an understanding of both the 
molecular mechanisms and the systemic signatures of placenta accreta 
and previa, which would contribute to the development of improved 
diagnostics and therapeutics.

F-160
Is the Gestational Lipid Profile Associated with the Lipid Profile of 
Both Mothers and Their Children Later in Life? Maria C Adank†, 
Laura Benschop†, Anna M Smak Gregoor†, Sophie P Van Streun†, 
Sarah Schalekamp-Timmermans, Vincent WV Jaddoe, Jeanine E Roeters 
van Lennep, Eric AP Steegers. Erasmus Medical Center, Rotterdam, 
Netherlands.
Introduction: An atherogenic lipid profile is a risk factor for 
atherosclerosis. In early gestation, the lipid profile resembles the non-
gestational atherogenic lipid profile and has been associated with a risk 
of pregnancy complications in both mother and child. The aim of this 
study is to assess whether the gestational lipid profile in early pregnancy 
is associated with the lipid profile of the mother and child six years after 
pregnancy.
Methods: Mothers (n = 3912) and mother-child pairs (n = 2692) were 
included in this prospective, population-based study embedded in the 
Generation R Study. Non-fasting blood samples were obtained from 
mother and child in early pregnancy and six years later to determine 
total cholesterol, triglycerides and HDL-c levels. LDL-c, non-HDL-c 
and remnant cholesterol were calculated.
Results: Maternal lipids in early pregnancy were positively and 
independently associated with identical lipids of the mother six years 
afterwards. For the mother-child analyses total cholesterol, triglycerides, 
LDL-c and HDL-c were positively and independently associated with 
identical lipids of the child six years later. The associations were slightly 
stronger in girls compared to boys.
Conclusion: The early gestational lipid profile is positively associated 
with the lipid profile of both mother and child six years after pregnancy. 
Monitoring the gestational lipid profile might help to identify those 
mothers and children at risk for a postpartum atherogenic lipid profile 
in an early stage.

F-161
Maternal and Fetal Plasma Lipid Concentrations Across the Third 
Trimester in Normal and IUGR Baboon Pregnancies. Stephanie S 
Chassen,1 Veronique Ferchaud-Roucher,2 Cun Li,3,4 Thomas Jansson,1 
Peter W Nathanielsz,3,4 Theresa L Powell∗.1,1 1Univ of Colorado, Aurora, 
CO, United States; 2Univ of Nantes, Nantes, France; 3Univ of Wyoming, 
Laramie, WY, United States; 4SW National Primate Research Center, San 
Antonio, TX, United States.
Introduction: Fatty acids (FA) are critical for normal fetal brain 
development and must be transferred across the placenta from the mother. 
In humans, maternal circulating lipids increase markedly throughout 
gestation. Little is known about placental FA transport in intrauterine 
growth restriction (IUGR), which is associated with neurodevelopmental 
impairment. We recently demonstrated a preferential storage of long chain 
polyunsaturated fatty acids (LCPUFA) as triglyceride in human IUGR 
placentas. In this study we determined maternal and fetal plasma lipid 
concentrations in baboons across the third trimester in normal pregnancies 
and in pregnancies in which IUGR was induced by maternal nutrient 
restriction (MNR). We hypothesized that maternal lipid concentrations 
increase across gestation similar to the human and that Fetal/Maternal 
(F/M) concentration ratios are lower in the MNR fetus.
Methods: Pregnant baboons were fed control (ad libitum) or MNR diet 
(70% of control calories) from gestation day (GD) 30 (term is ~GD184). 
Plasma samples (maternal uterine vein; fetal umbilical vein) were collected 
at GD120 (control n=8; MNR n=9), GD140 (control n=6; MNR n=7) 
and GD170 (control n=6; MNR n=6). Targeted lipidomic analysis was 

performed using GC-MS following extraction of plasma FA in total lipids. 
Statistical differences and correlations were assessed using student’s t test 
and Pearson’s coefficient.
Results: Placental and fetal weights trended lower in MNR vs control near 
term. Relative fetal brain weights were similar between groups. Advancing 
gestational age correlated with increased maternal total lipid FA plasma 
concentrations in control (R2=0.32; p=0.009) and MNR (R2=0.19; 
p=0.045) but decreased fetal circulating total lipid FA concentrations in 
control (R2= -0.35; p=0.006) and MNR (R2= -0.28; p=0.01). These changes 
resulted in decreased F/M total lipid ratios in both control (R2= -0.46; 
p=0.001) and MNR (R2= -0.42; p=0.001) across 3rd trimester. Similarly, 
F/M ratios of LCPUFAs arachidonic and docosahexaenoic acids decreased 
significantly across gestation in both groups. At term total lipid FA F/M 
ratio was higher in MNR than control (p=0.047).
Conclusion: Maternal total lipid FA concentrations increase with gestation 
in both control and MNR groups despite decreased dietary fat availability 
in MNR. MNR did not alter total lipid F/M ratios until term, when the 
MNR F/M ratio was higher than in control. This may be compensatory to 
maintain critical delivery of lipids across the placenta to the fetal brain. 
The overall decrease in fetal plasma FAs across gestation in both groups 
and maintained brain growth in MNR is consistent with preferential lipid 
uptake by the fetal brain.

F-162
Collagen, Fibrillin, and Elastin Gene Expression in Pregnancies 
Complicated by Pregnancy Induced Hypertensive Disorders and 
Spontaneous Preterm Birth. Maritza G. Gonzalez†, Miranda J Anderson, 
Leticia E Camacho, Sean W Limesand∗, Meghan G Hill∗. University of 
Arizona, Tucson, AZ, United States.
Introduction: In normal pregnancy, branching of the placental villi 
occurs in late gestation, providing a low-resistance circuit for blood flow. 
The support structures for these villi are rich in collagens, fibrillin, and 
elastin. It is unclear if placentas from preterm births due to pregnancy-
induced hypertensive disorders show different extracellular support 
structure content and architecture than those from spontaneous preterm 
births (SPB). Our group has demonstrated lower mRNA expression 
of extracellular matrix genes in a cohort of growth-restricted fetuses 
compared to normally-grown controls and suspected that abnormal gene 
expression and architecture was causal in iatrogenic preterm births for 
pregnancy-induced hypertensive disorders (IPB-H). Our objective was to 
investigate mRNA expression of extracellular matrix proteins (collagens, 
fibrillin, and elastin genes) to determine if there were differences in 
structure content in IPB-H compared to SPB
Methods: Singleton pregnancies that were interrupted prematurely 
secondary to IPB-H were compared to SPB. There were 16 IPB-H subjects 
and 16 SPB subjects. At placental delivery, 1 central and 4 peripheral 
3mm biopsies were collected and stored in RNAlater (Qiagen). Biopsies 
were combined and placental RNA was extracted. Collagens I, III, IV, V, 
VI, fibrillin-1, and elastin-1 mRNA concentrations were measured with 
quantitative PCR and normalized to the geometric mean of ribosomal 
s15, TATA box binding protein, and 14-3-3 protein zeta/delta expression. 
Statistical analysis was performed on group means for IPB-H and SPB 
using a 2-sided t-test with significance set at P<0.05.
Results: IPB-H (333 ± 46 g) placental weight tended (P=0.06) to be lower 
compared to SPB (461 ± 46 g). However, neonatal weight was not different 
(P=0.20) between IBP-H (1590 ± 221 g) and SPB (2003 ± 221 g). Mean 
gestational age for IPB-H was 31 weeks gestation and mean gestational 
age for SPB was 32 weeks gestation. Placental mRNA concentrations 
for collagens I, III, IV, V, VI, fibrillin-1, and elastin-1 were not different 
between IPB-H and SPB neonates.
Conclusion: We expected lower mRNA expression of extracellular matrix 
genes in IPB-H as compared to SPB. However, IPB-H and SPB have 
similar placental expression levels of extracellular matrix genes but with 
different clinical manifestations of preterm birth. Future directions include 
morphological evaluation of these placentas to determine structural 
characteristics. Similar placental pathology may be present and lead to a 
variety of mechanisms for preterm birth.
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F-163
Prenatal Maternal Immune Activation in the Rat Alters Maternofetal 
Leucine Transport without Impact on Fetal Growth. Hager M Kowash, 
Harry G Potter, Reinmar Hager, Joanna C Neill, Jocelyn D Glazier. 
University of Manchester, Manchester, United Kingdom.
Introduction: Maternal immune activation (mIA) increases susceptibility 
to neurodevelopmental disorders (NDDs) such as schizophrenia in 
offspring. We hypothesised that mIA impairs rat placental (PLC) and 
visceral yolk sac (YS) function, contributing to compromised fetal brain 
development, enhancing NDD risk. We investigated effects of mIA, 
induced by viral-mimetic polyinosinic:polycytidylic-acid (poly(I:C)), 
on PLC and YS function, focussing on essential amino acid transporter 
system L, which mediates leucine (LEU) transport by LAT subtypes.
Methods: At gestational day (GD) 15, pregnant Wistar rats were injected 
with poly(I:C) (10mg/kg i.p.) or saline control. Maternal plasma IL-6, 
TNF-α and IL-1β were measured 2h and 3h post-injection. PLC, YS, and 
fetal weights were recorded 3h (GD15) and 24h (GD16) post-injection. 
After maternal 14C-LEU injection at GD16, tissue 14C-LEU accumulation 
was measured at 2min in fetuses, placentas and YS. At GD15 and GD16, 
cDNA was generated from matched placenta and YS; Il6, Tnf, Il1b, Slc7a5 
(LAT1), Slc7a8 (LAT2) Slc43a2 (LAT4) expression was measured. 
Haematoxylin and eosin staining compared PLC morphology. A univariate 
General Linear Model and General Linear Mixed Model were used to 
analyse dam and fetal traits.
Results: Poly(I:C) significantly increased maternal plasma IL-6 and 
TNF-α concentration at 2h and 3h post-injection, but not IL-1β. Poly(I:C) 
treatment had no impact on litter size or number of resorptions at GD16, 
nor did it influence PLC, YS, fetal or fetal brain weights. At GD15, 
PLC, but not YS, Il6 expression was elevated by poly(I:C) (p=0.036), 
whilst Tnf expression was increased in YS (P=0.04) but unaffected in 
placenta. Cytokine gene expression was unaltered at GD16 in both tissues. 
Time-dependent disappearance of 14C-LEU from maternal plasma was 
similar between treatments. Both fetal and YS 14C-LEU accumulation 
was significantly reduced following poly(I:C) treatment in both sexes 
(P<0.05). PLC and YS expression of Slc7a5, Slc7a8 and Slc43a2 genes 
were unaffected by treatment. No gross differences in PLC morphology 
were apparent at GD15 or 16 between groups.
Conclusion: Poly(I:C) induces acute maternal and fetal inflammatory 
responses. Reduced fetal and YS accumulation of 14C-LEU suggests 
impaired maternofetal transfer capacity to the fetus. Since this was not 
reflected by reduced fetal weight at GD16, we predict that other PLC and 
YS functional pathways are likely to be altered to maintain fetal growth.

F-164
Differential Expression of System L Amino Acid Transporter Isoforms 
in Rat Placenta & Yolk Sac. Wejdan Owaydhah, Nick Ashton, Jocelyn 
Glazier. The University of Manchester, Manchester, United Kingdom.
Introduction: Optimal fetal growth is dependent on adequate placental 
nutrient transfer, including transport of amino acids (AAs) essential for 
protein accretion and biosynthesis. Diminished activity of placental 
system L transporter, which transports essential AAs, is associated 
with fetal growth restriction (FGR). In rodent models of altered growth 
phenotypes, which present a useful investigative tool, the visceral yolk 
sac (YS) is also likely to contribute to maternofetal AA transport. System 
L activity is mediated by heterodimeric (CD98-LAT1 and CD98-LAT2) 
and monomeric (LAT4) transporters. However, the expression and 
molecular identities of system L transporters in rodent YS are not well 
defined. This study investigates the expression of system L subtypes in 
matched rat placenta and YS.
Methods: Placenta and YS were harvested from pregnant Wistar rats 
at gestational day 21 (term, 23 days) and fetuses sex-typed by PCR. 
Expression of genes encoding CD98, LAT1, LAT2 and LAT4 was 
examined by real-time qPCR and protein expression of system L isoforms 
by Western blotting and immunohistochemistry.
Results: Gene expression of system L AA transporter moieties, Slc7a5 
(LAT1), Slc7a8 (LAT2), Slc3a2 (CD98) and Slc43a2 (LAT4) were each 
identified in rat placental and YS tissues with similar expression patterns 
between sexes. Slc7a5 gene expression was significantly higher in 

placenta relative to YS (P<0.0001), mirrored by LAT1 protein expression. 
Conversely, Slc7a8 and Slc43a2 gene expression was significantly higher 
in YS compared to placenta (P<0.001 and P<0.0001 respectively), 
replicated for LAT2 and LAT4 protein expression. Placental Slc3a2 
(CD98) expression was significantly higher in placenta than in YS 
(P<0.05). Immunohistochemistry revealed LAT1, LAT2, LAT4 and CD98 
were co-expressed in both tissues, with each LAT subtype exhibiting a 
differential distribution pattern. LAT1 was distributed to both labyrinth 
(LZ) and the junctional zone (JZ) of placenta, with punctate staining to 
endodermal cells of YS. In contrast, LAT2 and LAT4 were more highly 
expressed in YS than placenta, despite intense distribution of LAT2 to 
JZ, with LAT2 expressed in LZ in common with LAT4. Both LAT2 and 
LAT4 demonstrated intense endodermal cell staining in the YS, with a 
marked basolateral distribution in endodermal cells.
Conclusion: LAT1 predominates in placenta, whilst LAT2 and LAT4 are 
major system L subtypes in YS. Different system L transporter subtypes 
are implicated in mediating system L activity across rat placenta and YS 
to meet fetal AA demand.

F-165
Modelling of Antenatal Dexamethasone Regimes in Mice Reveals 
Adverse Gestational Stage-Dependent Effects on Fetal and Placental 
Weight, without Variation in Placental Hemodynamics. Emma N 
Panting†,1 Jessica R Ivy,2 Adrian Thomson,2 Carmel M Moran,2 Karen E 
Chapman,2 Caitlin S Wyrwoll.1 1University of Western Australia, Perth, 
Australia; 2The Queen’s Medical Research Institute, Edinburgh, United 
Kingdom.
Introduction: Potent synthetic glucocorticoids (GC) are administered to 
pregnant women at risk of preterm delivery, aiming to reduce neonatal 
morbidity and mortality. In animal models, chronic GC administration 
during pregnancy reduces placental efficiency, placental size and 
weight, and alters umbilical blood flow. Whether similar changes occur 
in experimental models simulating antenatal corticosteroid therapy is 
unknown. This study addresses how GC exposure prior to endogenous 
fetal GC synthesis (initiates at embryonic day [E]14.5) vs exposure at peak 
endogenous GC concentration (E16.5-E17.5) affects fetal and placental 
development. We hypothesise that mid and late gestation dexamethasone 
(dex) exposure reduces fetal and placental weight, increases umbilical 
artery (UA) resistance and reduces blood flow velocity.
Methods: Female C57BL/6 mice were time-mated and the day of plug 
designated E0.5. Dams were injected IP with vehicle (veh) or dex (500μg/
kg) at E13.5 or E16.5 (n=5-7/group). A control group (con) received no 
injection. In vivo pulsed-wave Doppler ultrasound scanning was conducted 
24h post-injection (E14.5 or E17.5, respectively) to measure UA blood 
flow. Dams were sacrificed immediately after scanning. Fetal and placental 
tissues were collected and weighed. Doppler waveforms were used to 
measure UA- mean velocity (MV), resistance index (RI), reversed end 
diastolic flow (REDF), pulsatility index (PI) and velocity time integral 
(VTI). Data were analysed by ANOVA with post hoc Bonferroni’s test 
(mean±SEM). **p<0.01, ****p<0.0001 vs con; #p<0.05 vs veh.
Results: In both sexes, fetal weight was reduced at E14.5 after 24h dex 
treatment (dex 0.22±0.005g****/#, con 0.26±0.01g, veh 0.24±0.005g, 
n=17-26); placental weight was unaffected. At E17.5, fetal weight was 
unaltered by 24h dex treatment, but placental weight was significantly 
reduced in male placentas only (dex 0.080±0.001g**/#, con 0.088±0.002g, 
veh 0.087±0.002g, n=10-13). Doppler assessment of UA-MV revealed 
high within-group variability with no sex or treatment differences. Normal 
gestational decreases in UA-RI and UA-REDF were observed, with no 
treatment or sex effect. UA-PI decreased in male fetuses in all treatment 
groups between E14.5 and E17.5. UA-VTI was unchanged.
Conclusion: Timing of GC exposure exerts differing effects on fetal and 
placental development. If administered prior to initiation of fetal adrenal 
GC production, dex detrimentally reduces fetal growth without affecting 
placental weight. Conversely, dex exposure at maximal endogenous GC 
production at E17.5 exerts no effect on fetal weight but reduces placental 
weight. Despite this reduction in weight, placental hemodynamic function 
is conserved.
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F-166
Reduced SIRT1 Levels are Evident in 15 Weeks Maternal Serum 
and in Term Placentas of Pregnancies Complicated by Gestational 
Diabetes Mellitus. Anna P Ponnampalam∗,1 Shree Vijayaswathi Senthil 
Kumar†,1 Vishakha Mahajan†,1 Hua Zhang,2 Rennae Taylor,1 Lesley 
McCowan∗,1 Philip Baker∗.3 1The University of Auckland, Auckland, 
New Zealand; 2Chongqing Medical University, Chongqing, China, New 
Zealand; 3University of Leicester, Leicester, United Kingdom.
Introduction: Gestational diabetes mellitus (GDM) is associated with 
significant maternal and perinatal complications. Although GDM affects 
11% of all pregnancies on average, the incidence has reached epidemic 
proportions within Asian (>16%) and Indian (>20%) populations. Sirtuin 1 
(SIRT1), a ‘‘reverse thrifty gene’’ that protects against metabolic diseases 
by directing the organism to limit energy consumption and expenditure, 
is a nutrient sensing protein deacetylase involved in glucose and insulin 
metabolism and nutrient transport. We aimed to characterize and determine 
the role of SIRT1 in human placenta and to investigate whether circulating 
concentrations can be used as an early marker for GDM.
Methods: Human term placentas were obtained from women whose 
pregnancies were normal or complicated by GDM and controlled by diet. 
SIRT1 activity was inhibited in primary syncytiotrophoblasts with the 
selective SIRT1 inhibitor Ex-527 in vitro. Gene and protein expressions 
were examined by real-time PCR and western blotting, respectively. Serum 
samples from GDM cases and controls who participated in the SCOPE 
study in Auckland, New Zealand were obtained at 15 and 20 weeks’ 
gestation. SIRT1 levels in serum were analysed by ELISA.
Results: SIRT1 mRNA and protein expressions were down-regulated 
in term placentas from pregnancies complicated with GDM. 
Hyperglycaemia resulted in reduced SIRT1 protein expression in primary 
syncytiotrophoblasts in vitro. Whereas, SIRT1 inhibition resulted in up-
regulation of fatty acid transporter proteins FATP2, FATP4 and GLUT4 
after 24 hours and down-regulation of FATP6, amino acid transporters 
SNAT2 and ASCT1 gene expressions after 48 hours. SIRT1 levels were 
significantly lower at 15 weeks’ in women who developed GDM compared 
to control women.
Conclusion: Our data implicate a role for SIRT1 in the pathogenesis 
of GDM and in the regulation of nutrient transporter proteins in human 
placenta. Manipulation of SIRT1 may constitute a novel future approach 
for the treatment of GDM.

F-167
Myoinositol (MI) Effects on Human Term Placental Lipid Uptake 
and Metabolism is Fatty Acid (FA)-Specific. OC Watkins†,1 MO Islam,1 
P Selvam,1 R Pillai,1 A Cazenave-Gassiot,1 A Bendt,1 KM Godfrey,2 
R Lewis,2 M Wenk,1 SY Chan∗.1 1National Univ of Singapore, SG, 
Singapore; 2Univ of Southampton, Southampton, United Kingdom.
Introduction: Disrupted placental lipid metabolism in gestational diabetes 
(GD) has potential long term offspring health sequelae. MI is being 
trialed in prevention and treatment of GD but its effects on placenta are 
unknown. Aim: To explore the effect of MI on FA uptake and metabolism 
in normal placenta.
Methods: Placentae (n=7) were collected from uncomplicated term 
singleton pregnancies delivered by elective cesarean section from women 
(mean + SD booking BMI 27 + 6 kg/m2) with normal mid-gestation 
glucose tolerance (by a 75 g OGTT using WHO 2013 criteria). All 
newborns were appropriately-grown for gestational age with a mean 
customized birth weight centile of 55% (± 35). Placental explants were 
cultured for 24h with the addition of 0, 30 or 100 µM MI (corresponding to 
a deficient, physiologically-normal or supra-physiological environment), 
following which media with the same MI concentration was replaced, this 
time with either no FA or stable isotope-labeled 13C16-Palmitic acid (PA), 
13C18-Oleic acid (OA) or 13C22-docosahexanoic acid (DHA). Explants were 
incubated at 37°C in 5% CO2/air and harvested at 24h and 48h after FA 
addition. Lipids were extracted and analysed by liquid chromatography 
mass spectrometry with targeted dynamic multiple reaction monitoring.
Results: Placental explants incubated with 13C-PA, 13C-OA or 13C-DHA 
produced stable isotope labeled phosphatidylcholine (PC), triacylglycerol 
(TAG), lysophosphatidylcholine (LPC) and phosphatidylethanolamine 

(PE) lipid species which were individually quantified. At 24h, MI addition 
at 30 and 100 µM increased the amount of labeled lipids by ~24%, with 
similar effects seen for 13C-PA and 13C-OA labeled lipids. At 48h, MI 
addition increased the amount of 13C-OA-PEs by 36%,13C-OA-PCs by 
46% and 13C-OA-TAGs by 196% but reduced the amount of 13C-PA-PEs 
by 22%, 13C-PA-TAGs by 14%, and 13C-DHA-TAGs by 21% vs. no MI 
(all p<0.05). All lipids labeled with the same 13C-FA showed similar 
responses to MI at each time point. Placentae from female infants showed 
greater 13C-OA incorporation in response to MI. Even within this small 
sized sample, and across modest ranges of maternal glycemia and BMI, 
there were significant negative correlations between fasting glucose and 
13C-PA-LPC amount (Rho -0.9) and between maternal BMI and 13C-PA-
PC MI responsivity (Rho -0.89), and significant positive correlations 
between 2h post-load glycaemia and 13C-OA-TAGs (Rho 0.93) as well 
as 13C-OA-PE MI responsivity (Rho 0.86).
Conclusion: MI affects FA-specific upstream lipid metabolism such as FA 
uptake or FA activation in human term placenta. The association of these 
processes with antenatal glycemia and BMI suggests that MI treatment in 
GD may further alter placental lipid metabolism. Whether this would be 
beneficial or exacerbate the pathology needs investigating.

F-168
The Role of Igf2 in Regulating the Endocrine Capacity of the Mouse 
Placenta. Bethany R L Aykroyd†, Alison J Forhead∗, Amanda N 
Sferruzzi-Perri∗. University of Cambridge, Cambridge, United Kingdom.
Introduction: Abnormal fetal growth can result in perinatal morbidity and 
mortality and is associated with life-long health consequences for the child. 
In mice, global loss of insulin-like growth factor 2 (Igf2), a paternally-
expressed imprinted gene, causes fetoplacental growth restriction in 
association with placental transport changes. However, the placenta also 
secretes hormones which adapt maternal physiology to support fetal 
growth (Napso et al. Front Physiol 9:1091, 2018). Mouse dams with 
entire litters lacking Igf2 in the placental endocrine junctional zone (Jz, 
Jz-Igf2UE) fail to metabolically adapt in association with fetal growth 
restriction (Yong et al. Placenta 57:247, 2017). However, the specific 
role of Igf2 in regulating placental endocrine function is unknown. We 
hypothesised that Jz-Igf2UE impairs placental endocrine cell formation 
and hormone expression.
Methods: Heterozygous Igf2Flox males were mated with homozygous 
TpbpaCre female mice to generate litters of mixed genotype; ~50% 
of conceptuses were wildtype and ~50% were Jz-Igf2UE. Dams were 
schedule 1 killed using cervical dislocation on day 16 of pregnancy 
(term ~D20.5), when the Jz is at its largest. Placental and fetal weights 
were recorded. The placental Jz was isolated and the mRNA expression 
of hormones, IGF2 signalling and endocrine cell marker genes were 
assessed by qPCR. Fetuses were sexed by genotyping for Sry. Student’s 
t-tests were used to determine significant differences between Jz-Igf2UE 
and wildtype for each sex (P<0.05).
Results: In females but not males, Jz-Igf2UE significantly increased 
insulin receptor α (Insra) but decreased insulin receptor β (Insrb) and 
placental lactogen 2 (Prl3b1). Jz-Igf2UE decreased expression of the IGF2 
receptor (Igf2r) and trended to reduce the glycogen cell marker (Gjb3; 
P=0.07) in males but not females. Jz-Igf2UE significantly increased the 
expression of the steroidogenic gene, Cyp17a1 in females, with a trend 
also observed in males (P=0.052). There was no significant effect of 
Jz-Igf2UE on fetal or placental weights in these mixed genotype litters.
Conclusion: Jz-Igf2UE alters hormone expression and possibly glycogen 
cell abundance in the mouse placental endocrine region. However, 
the nature of these changes depend on fetal sex. Work is underway to 
determine whether Jz-Igf2UE impairs placental endocrine cell formation 
by assessing the density of Jz cell types, including glycogen cells, using 
stereology and glycogen assays.
Supported by the Royal Society, Cambridge Trust and Wolfson College.
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F-169
Elevated Maternal Corticosterone Inhibits Placental Thyroid 
Hormone Synthesis and Dysregulates Wnt Signaling in the Fetal 
Lung. Emmanuel Paul†, Arianna Smith†, Ranuka Sinniah†, Karen 
Racicot∗. Michigan State University College of Human Medicine, Grand 
Rapids, MI, United States.
Introduction: Allergic asthma is a chronic inflammatory lung disease 
with a complex etiology significantly influenced by the environment, even 
prior to birth. For example, women suffering from heightened maternal 
psychosocial stress during pregnancy are at greater risk of having children 
that develop allergic asthma. The association between prenatal stress and 
allergic asthma in offspring has also been demonstrated in animal models, 
but despite this, the mechanism underlying this relationship remains 
poorly understood. While pregnant women under stress have increased 
circulating cortisol, this is not observed in the fetus because the placenta 
converts cortisol to an inactive metabolite. Therefore, maternal stress 
likely influences fetal programming indirectly, by affecting placental 
functions related to lung development.
Methods: Previously, we developed a model to study the indirect effects 
of prenatal stress on fetal programming by providing pregnant mice with 
corticosterone (CORT), orally, resulting in a 2-fold increase in maternal 
CORT but no increase in the fetus. We determined that, indeed, indirect 
exposure to maternal stress enhanced allergic inflammation in offspring. 
Therefore, using this model, in the present study we tested our hypothesis 
that maternal stress influences asthma programming by affecting placental 
functions related to lung development. We utilized Next Generation 
Sequencing to characterize gene expression in placentas and fetal lungs.
Results: At E18.5, placentas and fetal lungs were collected and NGS 
was used to characterize changes in global gene expression associated 
with maternal CORT. Pathway analysis indicated that thyroid hormone 
(TH) regulation was significantly influenced by maternal CORT. Pathway 
analysis indicated that thyroid hormone (TH) regulation was significantly 
influenced by maternal CORT. Specifically, two genes involved in 
metabolism and transport of TH, DIO2 and SLC16a2, were downregulated 
and this was associated with a significant reduction in active TH in fetal 
serum. Since prenatal exposure to TH is necessary for normal lung 
development, we next determined if there were changes in TH-regulated 
pathways in fetal lungs. Interestingly, maternal CORT affected Wnt 
signaling in the fetal lung, which is a key developmental pathway with 
complex TH signaling crosstalk. Furthermore, two of the most robustly 
affected genes were Sox17 and Foxa2, which both have important roles 
in lung development and asthma pathogenesis.
Conclusion: Elevated maternal CORT inhibits placental TH synthesis 
and dysregulates Wnt signaling in the developing fetal lung. Ongoing 
studies are seeking to determine if changes in placental TH are mediating 
the changes in Wnt signaling in the lung, and if these changes contribute 
to prenatal programming of allergic asthma in offspring.

F-170
Guinea Pig Cytomegalovirus Infection of the Fetal Membranes 
Induces Immune Signaling Associated with Preterm Birth. Craig 
J. Bierle∗, Dira S Putri, Zachary W. Berkebile, Claudia Fernandez-
Alarcon, Juan E. Abrahante, Mark R Schleiss. University of Minnesota, 
Minneapolis, MN, United States.
Introduction: Human cytomegalovirus (HCMV) can infect amnion- 
and chorion-derived cells in vitro and persistent human CMV infection 
of the amnion has been associated with preterm birth and other adverse 
pregnancy outcomes. As infection of the chorioamnion or exposure of 
the fetal membranes to inflammatory signaling can lead to the premature 
rupture of membranes and preterm birth, we sought to determine 
whether guinea pig CMV (GPCMV) infects the fetal membranes in vivo 
and to characterize the antiviral response of the amniotic epithelium to 
cytomegalovirus infection.
Methods: Pregnant guinea pigs were infected with GPCMV and 
euthanized before the onset of labor so that GPCMV viral loads in 
maternal, fetal, and placental tissues and amniotic fluid could be quantified. 
Amniotic epithelial cells were purified from guinea pig amnion and 

transduced with HPV16 E6/E7. GPCMV replication and the immune 
response to infection were compared between primary and transduced 
amniotic epithelial cells and lung fibroblasts.
Results: GPCMV was found to infect both the amnion and yolk sac in vivo. 
In many cases, infection of the guinea pig fetal membranes occurred in 
the absence of detectable viral infection in either the fetus or the amniotic 
fluid. While primary and HPV16 E6/E7-transduced guinea pig amniotic 
epithelial cells supported GPCMV replication, amniotic epithelial cells 
were less infectable than fibroblasts and GPCMV replicated at slower 
kinetics in the amniotic epithelial cells. Transcriptome profiling revealed 
significantly (>2 fold, p<0.05) higher levels of TLR1, TLR2, and TLR3 
expression by the amniotic epithelial cells than the fibroblasts and that 
GPCMV infection resulted in a significant induction of viral nucleic 
acid-sensing immune pathways only in the amniotic epithelial cells. 
Furthermore, GPCMV infection of amniotic epithelial cells resulted in a 
significant (>2 fold, p<0.05) increase in transcripts encoding the cytokines 
IL-1α, IL-8, CCL5/RANTES, IP-10, and TRAIL, which have all been 
associated with preterm birth in humans.
Conclusion: As is the case with HCMV, GPCMV naturally infects the 
fetal membranes during viral infections in pregnancy. Immune pathways 
that may regulate CMV infection of the amnion and/or contribute to fetal 
membrane weakening and preterm birth were identified.

F-171
Ralstonia Insidiosa: Introducing a Member of the Placental 
Microbiota—Who, What, Where, How? Lindsay A Parnell†,1 Yin Yin,1 
Matthew Wargo,2 Indira U. Mysorekar∗.1 1Washington University SOM, 
St. Louis, MO, United States; 2University of Vermont SOM, Burlington, 
VT, United States.
Introduction: A healthy placenta is critical for a healthy pregnancy and 
neonatal outcomes. Recent evidence has demonstrated the presence of 
distinct microbial community profiles in the placenta with the greatest 
prevalence of communities being associated with the basal plate (BP). 
Bacterial species-specific analysis revealed that Ralstonia insidiosa (R.i) 
comprise the most abundant species in the BP. R.i are gram-negative bacilli 
that can survive in low nutrient conditions. However, whether R.i home 
to a particular niche in the BP, how they may arrive there, and whether 
they are associated with adverse outcomes is unknown.
Methods: We developed methods to isolate and culture R.i. Wild-type 
and YFP-tagged strains of R.i were generated. Fluorescent probes for 
detecting R.i strains via in situ hybridization were designed and tested. 
R.i-specific primers were used to detect R.i. in human placental BP tissue 
from preterm and term deliveries. Specificity of R.i localization was tested 
using BP explants. and cultured EVT cells. Finally, to determine potential 
routes of entry into the placenta, YFP labelled R.i were introduced into 
a pregnant mouse model via oral gavage and intrauterine inoculation. 
Placentas were collected for staining, bacterial CFU quantification, and/
or qpcr using YFP and R.i-specific primers.
Results: R.i is present in preterm and term basal plate term samples; 
the bacteria are intracellular and localize specifically to EVTs. BP 
tissue explants when exogenously colonized with R.i also revealed that 
the bacteria specifically home to EVTs suggesting that these immune-
privileged cells are a specific niche for R.i.. R.i. could invade intracellularly 
and proliferate within EVT cell lines and even high loads of R.i did not 
induce cell death. Finally, R.i home to the placenta following oral gavage 
and intrauterine injection of R.i in pregnant mice. Neither route of entry 
elicited an inflammatory or cell death response in the tissue.
Conclusion: We have identified R.i as a key member of the placenta 
microbiota in the BP by 16S sequencing, validation, and direct localization 
of R.i within EVTs in the BP. We harnessed ex vivo, in vitro, and in vivo 
models to study the cell-specific localization and potential routes of 
R.i entry into the placenta. Future studies will address the functional 
importance of R.i for placental health and physiology. 
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F-172
Elevated Numbers of Placental Macrophages in FGR with the 
Presence of an Altered Placental Inflammatory Profile. Megan Sharps†, 
Rebecca Jones, Susan Greenwood, Tracy Hussell, Alexander Heazell∗. 
University of Manchester, Manchester, United Kingdom.
Introduction: Fetal growth restriction (FGR) is the strongest single risk 
factor for stillbirth in high income countries. Placental dysfunction is 
present in cases of FGR, stillbirth, and pregnancies with reduced fetal 
movements (RFM). There is evidence for placental inflammation in 
pregnancies where the infant is at high risk of stillbirth, with elevated 
numbers of placental macrophages. We investigated the number of 
placental macrophages and the placental cytokine profile in FGR infants.
Methods: Two FGR groups were studied: I) cases where FGR was 
defined as an individualised birthweight centile (IBC) ≤3rd centile (n=14) 
and compared to uncomplicated pregnancies (n=14) and II) cases where 
FGR was defined as a decrease of ≥25 centiles between a third trimester 
estimated fetal weight and IBC (n=24), in women presenting with RFM. 
Group II FGR cases were compared with a) uncomplicated pregnancies 
(n=12) and b) RFM pregnancies with normal fetal growth rates (n=12). 
All were matched for maternal and fetal demographics. Placentas were 
randomly sampled, and placental macrophages quantified as a percentage 
of positive cells compared to nuclei using immunohistochemistry for 
CD163 and unbiased image-analysis. ELISAs for IL-1α, IL-1β, IL-1Ra, 
IL-6 and IL-8 were conducted on placental lysates from the same groups 
of FGR and controls.
Results: There was no difference in placental macrophages between 
FGR infants (≤3rd centile) and controls (median 3.7% and 2.69%/nuclei). 
In contrast, there was an increase in placental macrophages from RFM 
pregnancies complicated with FGR compared to both control groups 
(median 5.28%, 2.89% and 1.28%/nuclei respectively, both p≤0.005). 
There was no difference in placental macrophages between RFM controls 
and healthy controls. In FGR ≤3rd centile, there was a significant increase 
in the levels of the pro-inflammatory cytokines IL-1α (median 4.31 vs 
2.09pg/ml/mg protein, p=0.03), IL-6 (median 143.4 vs 85.95pg/ml/
mg protein, p=0.04) and IL-8 (median 4.34 vs 2.65 pg/ml/mg protein, 
p=0.05) compared to controls. In contrast, RFM pregnancies with FGR 
had a significant decrease in IL-1α compared to healthy controls (median 
2.207 vs 23.36pg/ml/mg protein, p<0.0001).
Conclusion: There is heightened immune activation in the placenta, with 
elevated placental macrophages in pregnancies with a fall in fetal growth 
trajectory in the third trimester. This was not seen in pregnancies where 
the infant was ≤3rd centile at delivery, potentially due to a proportion of 
these infants being constitutively small. However, an altered inflammatory 
profile was observed in both groups. These data extend previous 
observations linking inflammation to placental dysfunction and adverse 
fetal outcomes. Further work is required to establish whether there is 
a relationship between the levels of cytokines in placental lysates and 
maternal serum.

F-173
The Influence of Maternal Obesity on Macrophage Subsets in 
the Human Decidua. Karlijn van Benthem, Anne Laskewitz†, Tom 
Kieffer†, Marijke Faas∗, Torsten Plösch∗, Sicco Scherjon∗, Jelmer Prins∗. 
University Medical Center Groningen, Groningen, Netherlands.
Introduction: Obesity in women of reproductive age constitutes a 
growing health problem, and is associated with adverse pregnancy 
outcomes for both mother and child. Obesity is associated with a low 
grade inflammatory state and altered immune characteristics, such as 
altered macrophage subset balances. The effects of obesity on the maternal 
immune regulation during pregnancy is not known. However, disturbed 
macrophage characteristics could be essential in obesity associated 
pregnancy pathology through effects on the regulation of placental 
development. This study aims to investigate the effects of maternal obesity 
on macrophage subsets in the decidua of women with term uncomplicated 
pregnancies.
Methods: Macrophages were isolated from the decidua basalis and 
decidua parietalis from women with a pre-gravid BMI lower than 25 
(control) and a BMI higher than 30 (obese). Placentas of 10 obese and 

10 control women after an uncomplicated term pregnancy were included. 
Macrophages were characterized and quantified using multi-color flow 
cytometry. Furthermore, mRNA expression levels of angiogenesis markers 
Flt-1, PGF and VEGF-A will be analyzed in macrophages. A Mann 
Whitney test was used to determine significance differences. 
Results: The decidua parietalis showed significantly lower levels of pro-
inflammatory M1 macrophages (p < 0.01) in obese women compared to 
control women. The geometric mean fluorescence intensity of the M1 
marker HLA-DR showed a trend (p = 0.06) to be lower in obese women. 
Possibly, mRNA levels of associated mRNA angiogenesis factors are 
also decreased in decidual macrophages in obese women. Macrophage 
subsets in the decidua parietalis differed significantly from the macrophage 
subsets in the decidua basalis.
Conclusion: The lower M1 macrophages levels in obese women 
might indicate a mechanism to compensate for the pro-inflammatory 
environment in obese women to ensure healthy pregnancy outcomes. As 
obesity is associated with adverse pregnancy outcomes, it could be that 
if this compensatory mechanism fails, adverse pregnancy outcome is 
imminent. We expect diminished angiogenetic expression of Flt-1, PGF 
and VEGF-A in the decidua of obese women. The different macrophage 
balances in the decidua parietalis and basalis confirms the need to 
investigate these layers separately.

F-174
Abstract Withdrawn

F-175
Exosomes Released from Wharton’s Jelly Stem Cells as Potential 
Remyelination Therapy in Perinatal Brain Injury. Marianne S Joerger-
Messerli,1,2 Valérie Haesler,1,2 Gierin Thomi†,1,2,3 Marialuigia Spinelli,1,2 
Daniel V Surbek,1,2 Andreina Schoeberlein.1,2 1Department of BioMedical 
Research (DBMR), University of Bern, Bern, Switzerland; 2Department of 
Obstetrics and Gynecology, Bern University Hospital, Bern, Switzerland; 
3Graduate School for Cellular and Biomedical Sciences (GCB), University 
of Bern, Bern, Switzerland.
Introduction: Preterm birth may lead to a maturation stop or even 
death of oligodendrocyte progenitor cells (OPC), resulting to overall 
hypomyelination, a major hallmark of perinatal brain injury. As preclinical 
transplantation of Wharton’s Jelly-derived mesenchymal stem cells (WJ-
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MSC) preserves hypomyelination in perinatal brain injury, we hypothesize 
that extracellular membrane vesicles, the so-called exosomes, derived 
from WJ-MSC trigger oligodendroglial commitment and differentiation 
in endogenous neural progenitor cells (NPC) and OPC, respectively. 
Thus, the aim of this study is to investigate the potency of WJ-MSC-
derived exosomes to promote oligodendroglial cell fate switch in NPC 
and differentiation in OPC.
Methods: WJ-MSC-derived exosomes were isolated from culture 
supernatants by serial centrifugations. Exosome microRNA (miRNA) 
content was assessed by real-time PCR. After co-culture with WJ-MSC-
derived exosomes, NPC and OPC-like MO3.13 cells were evaluated for 
the expression of markers involved in oligodendroglial specification and 
differentiation, respectively, by real-time PCR and Western Blot analysis.
Results: miRNA that are involved in oligodendroglial cell fate switch 
and differentiation (e.g. miR-338) were present in WJ-MSC-derived 
exosomes. After 72 h of co-culture with exosomes, the expression of 
oligodendrogenic miR-338-3p (p<0.05) and miR-338-5p (p<0.05) were 
significantly increased in NPC. Furthermore, Notch signaling known 
to trigger oligodendroglial specification was activated in NPC, which 
was shown by the enhanced cleavage of Notch protein and the elevated 
transcription of the Notch target gene hairy and enhancer of split 1 (Hes1; 
p<0.05). The level of Let-7 miRNA (p<0.05), known to act through Notch 
to accelerate the generation of OPC from NPC, was increased in NPC 
after 72 h of co-culture with exosomes, as well. However, the transcription 
of the astrocyte marker glial fibrillary acidic protein (Gfap; p<0.05) and 
the neuronal cell fate factor neurogenic differentiation factor 1 (Neurod1; 
p<0.05) were significantly reduced. The co-culture of exosomes with 
MO3.13 for 5 days significantly increased the transcription of myelin 
basic protein (Mbp; p<0.05), a marker for mature oligodendrocytes.
Conclusion: In conclusion, we have shown that isolated WJ-MSC-derived 
exosomes trigger NPC and OPC towards oligodendroglial differentiation, 
which seem to be partially ascribed to exosomal miR-338.
Financial support by Gottfried and Julia Bangerter-Rhyner Foundation.

F-176
Longitudinal Spectral Photoacoustic Imaging of Placental Function. 
Dylan J Lawrence, Megan E Escott, Suttira Intapad, Sarah H Lindsey, 
Carolyn L Bayer∗. Tulane University, New Orleans, LA, United States.
Introduction: Photoacoustic (PA) imaging is a hybrid light and sound 
imaging modality that derives contrast from the optical absorption of 
chromophores in biologic tissue. Spectral photoacoustic (sPA) can 
distinguish between oxygenated and deoxygenated blood, providing 
image-based measurements of relative tissue oxygen saturation. Using 
ultrasound-guided sPA imaging, we longitudinally monitored placental 
oxygenation, an indicator of placental function, in the development and 
treatment of an in vivo rat model of preeclampsia.
Methods: The reduced uterine perfusion pressure (RUPP) preeclampsia 
model was implemented on a random cohort of animals (n=10) following 
established techniques (Gilbert et al. Hypertension 53(2):399, 2009). 
High-resolution US and sPA images were acquired every other day 
beginning on gestational day (GD) 14 of timed-pregnant Sprague Dawley 
rats. All sPA images were exported for processing and a linear least-squares 
spectral unmixing algorithm was used to estimate oxyhemoglobin and 
deoxyhemoglobin concentrations. The superoxide dismutase mimetic 
Tempol or the phosphodiesterase inhibitor sildenafil (30 or 45 mg/kg BW, 
respectively) were administered daily via drinking water (n=4).
Results: Two days after the RUPP surgery, the placenta was hypoxic (p < 
0.05) compared to normal pregnant animals and remained hypoxic through 
GD18. RUPP animals receiving treatment showed improved placental 
oxygenation and blood pressure compared to untreated RUPP animals.
Conclusion: Using noninvasive imaging, we longitudinally evaluated 
preeclamptic therapeutic response by monitoring changes in placental 
oxygenation.
*Figure(s) will be available online.

F-177
PLGF and sFLT-1 Predict Preeclampsia and Latency to Delivery in 
Patients Undergoing Evaluation for Hypertension. Rebecca R Adami†, 
Martinez Carolina†, Park Soojin, Morgan Meads, Brooke Sanders†, Emily 
Ngan†, Jennifer Tasarz, Aishwarya Vuppala, Ramos Gladys∗, Jerasimos 
Ballas∗, Douglas Woelkers∗, Hilary Roeder∗, Louise Laurent∗. UCSD, 
San Diego, CA, United States.
Introduction: Preeclampsia (PE) is a pregnancy-specific syndrome of 
vascular dysfunction characterized by hypertension and end-organ injury. 
The traditional evaluation of PE requires time-consuming assessment 
of nonspecific findings which can lead to prolonged, and possibly 
unnecessary, hospitalization. Placental growth factor (PLGF) and the 
ratio of soluble fms-like tyrosine kinase 1 (sFlt-1) to PLGF have shown 
promise as novel biomarkers for PE. We hypothesize that a PLGF <200 
and an sFlt-1:PLGF ratio > 20 will correlate with presence of PE at time 
of clinical triage assessment at 6 hours and at delivery, latency to delivery 
<1 week, and preterm delivery <37 weeks.
Methods: Women undergoing evaluation for signs or symptoms of PE 
at the University of California, San Diego (UCSD) OB Triage who were 
between 20 0/7-37 0/7 weeks gestation were prospectively recruited. 
Maternal plasma was collected at the time of evaluation and stored at 
-80 oC until analysis. The level of PLGF was quantified using an ELISA 
assay (Alere). Levels of PLGF and sFLT were also quantified using an 
ELISA assay (Roche). The clinical triage diagnosis after a maximum 
of 6 hours of evaluation was adjudicated by a fellow in Maternal-Fetal 
Medicine (MFM). Each subject was adjudicated for PE at delivery by two 
OB-GYN physicians, at least one of which was an MFM subspecialist.
Results: 80 study subjects undergoing evaluation for hypertension at 
UCSD between 8/2015 and 3/2018 were enrolled. Subjects with PLGF 
value < 200 and sFlt-1:PLGF ratio >20 were significantly more likely to 
have a diagnosis of PE at clinical triage and delivery, deliver preterm, and 
deliver within 1 week. An sFlt-1:PLGF ratio >20 and PLGF <200 had a 
PPV of 95.2% and 100%, respectively, for PE at time of clinical triage. 
A PLGF <200 had a PPV of 93.3% for predicting latency to delivery of 
less than 1 week.
Conclusion: PLGF level <200 and sFlt-1:PLGF >20 are predictive of 
preeclampsia at the time of clinical triage. A PLGF >200 is reassuring and 
indicative of at least a 1 week latency to delivery. The use of PLGF and 
sFlt-1: PLGF too aid in decision-making may lead to decreased time spent 
during triage evaluation, decreased days of hospitalization, and optimal 
use of antenatal steroids in patients presenting for evaluation for PE.
*Figure(s) will be available online.

F-178
Are Routine Blood Pressures Superior Predictors of Adverse 
Pregnancy Outcomes? Anna Birukov†,1 Jan S Joergensen∗,2 Julie H 
Nielsen†,2 Marianne S Andersen∗,2 Ralf Dechend∗,1 Louise B Andersen†.3 
1Charite, Berlin, Germany; 2Odense University Hospital, Odense, 
Denmark; 3Herlev Hospital, Copenhagen, Denmark.
Introduction: Routine blood pressure (BP) measurement in pregnancy is 
non-invasive and universally accessible. Our hypothesis was that routine 
BP measured throughout pregnancy could be a simple predictor for adverse 
pregnancy outcomes; preeclampsia, severe hypertension, emergency 
cesarean, small-for-gestational-age or preterm birth, and the predictive 
value of BP relative to sFlt-1/PlGF ratio and PlGF.
Methods: We included 1824 women from the prospective, population-
based Odense Child Cohort, who had one or more recorded BP during 
pregnancy and angiogenic factor concentrations measured, 115 developed 
preeclampsia. Associations between predictors and and adverse pregnancy 
outcomes were assessed by multiple regression, adjusting for maternal 
pre-pregnancy BMI, age, smoking status and parity, and by ROC-curve 
analysis.
Results: BP was strongly correlated to increased crude and adjusted 
odds of preeclampsia and severe hypertension. No correlation was seen 
to other adverse pregnancy outcomes when excluding women who had 
preeclampsia. Diastolic BP as a single predictor for preeclampsia had ROC 
AUC of 0.75 (95%CI 0.69-0.82) at gestational age (GA) 20-24 weeks, and 
AUC 0.80, (95%CI 0.75-0.84) at GA 28-32 weeks (AUC 0.78, 95%CI 
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0.74-0.83 excluding early-onset PE). Similar findings were seen for severe 
hypertension; ROC AUC of 0.81 for DBP measured in GW 28-32. DBP 
outperformed both sFlt-1/PlGF and PlGF at mean GA 28 weeks (AUC 
for PlGF; 0.76 (95%CI 0.70-0.81), p=0.046 for difference). DBP ≥77 had 
sensitivity 70.43%, specificity 73.04%, identifying 81 of 115 PE cases.
Conclusion: A diastolic BP at GA 28 weeks was equivalent or superior 
to angiogenic marker concentrations, for predicting hypertensive adverse 
outcomes of pregnancy in an unselected pregnancy cohort. In perspective, 
DBP in mid-pregnancy to early third trimester could be pivotal for 
identifying at-risk pregnancies in low-resource settings.

F-179
Microvascular Outcomes of a Pregnancy Complicated by 
Preeclampsia. Logan C Barr†. Queen’s University, Kingston, ON, 
Canada.
Introduction: The development of preeclampsia (PE) in pregnancy is 
associated with future cardiovascular disease through poorly understood 
mechanisms. Endothelial dysfunction persists in women following PE in 
pregnancy. We hypothesize that microvascular endothelial dysfunction 
associated with PE may predate macrovascular disease. This study 
employs laser speckle contrast imaging (LSCI) to examine any association 
of PE with postpartum changes in microvascular endothelial function.
Methods: Women with previous PE (n=23) and normotensive controls 
(n=10) between 6 months and 5 years postpartum have been recruited. 
Recruitment is ongoing. All participants delivered singleton pregnancies 
and were free of cardiovascular disease. Microvascular reactivity in 
the right volar forearm was assessed using LSCI (moorFLPI-2, Moor 
Instruments Inc, Axminster, UK). Iontophoresis of 1% acetylcholine 
and sodium nitroprusside solutions, causing endothelial-dependent and 
-independent vasodilation respectively, was performed in electrode 
chambers affixed to the forearm. Stepwise application of current (20 µA, 
50 µA, and 2 applications each of 100 µA and 120 µA) was conducted 
using an iontophoresis controller (MIC2, Moor Instruments Ltd, 
Axminster, UK). A three-minute post-occlusive reactive hyperaemia test 
assessed endothelium-dependent flow-mediated vasodilation following 
suprasystolic occlusion (moorVMS-PRES, Moor Instruments Ltd, 
Axminster, UK).
Results: There were no significant differences between preeclamptic and 
normotensive participants with respect to age. Formerly preeclamptic 
participants had significantly higher BMI (P = 0.02), systolic (P = 0.01) 
and diastolic blood pressure (P = 0.01) compared to normotensive 
counterparts. Vasodilation significantly increased with iontophoretic 
dose among both groups compared to the lowest dose (P<0.05). There 
were no significant differences between subject groups in endothelium-
dependent, nor endothelium-independent vasodilation to pharmacologic 
stimuli. A test of group-dependent fixed effect with vasodilation due to 
acetylcholine approached significance (P = .078). Subject groups were not 
different in hyperemic response, nor time to return to baseline following 
cuff occlusion. 
Conclusion: Preeclampsia does not appear to be associated with 
microvascular vasodilatory changes in the postpartum period. The precise 
relationship of PE to postpartum microvascular function may be masked 
by low participant numbers at this preliminary stage.

F-180
Urinary Metals, Circulating Angiogenic Biomarkers, and Pre-
Eclampsia in the LIFECODES Birth Cohort: A Single-Contaminant 
and Mixture-Based Approach. Paige Bommarito†,1 Stephani S. 
Kim,2 John D. Meeker,3 Rebecca C. Fry∗,1 David E. Cantonwine∗,4 
Thomas F. McElrath∗,4 Kelly K. Ferguson∗.2 1Gillings School of Global 
Public Health, Chapel Hill, NC, United States; 2National Institute of 
Environmental Health Sciences, Research Triangle Park, NC, United 
States; 3University of Michigan School of Public Health, Ann Arbor, MI, 
United States; 4Brigham and Women’s Hospital, Harvard Medical School, 
Boston, MA, United States.
Introduction: Pre-eclampsia (PE) is a reproductive disorder characterized 
by insufficient placentation. Exposures to toxic metals and deficiencies 
in essential metals are known to adversely affect placentation and may 

contribute to PE risk. However, the effect of exposure to combinations 
of these metals remains unknown. We hypothesize that exposures to 
toxic metals and deficiencies in essential metals during pregnancy will 
be associated with changes in placentation that may contribute to PE.
Methods: We examined urinary trace metals, alone and in mixtures, in 
relation to both levels of maternal circulating angiogenic biomarkers and 
PE diagnosis. We used 383 subjects from the LIFECODES prospective 
birth cohort, which included 28 women with PE. Urine samples collected 
during pregnancy were analyzed for 17 trace metals. Plasma samples were 
also analyzed for soluble fms-like tyrosine (sFlt-1) and placental growth 
factor (PlGF), which serve as biomarkers of placental vascularization and 
PE risk. Linear regression models were used to estimate the relationship 
between urinary trace metals and circulating sFlt-1, PlGF, and the sFlt-1/
PlGF ratio. Cox proportional hazard models were used to estimate the 
hazard ratios (HR) of PE associated with urinary metals concentrations. 
Lastly, principal components analysis (PCA) was used to identify 
combinations of trace urinary metals and their associations with both 
angiogenic biomarkers and PE.
Results: In single contaminant models, several toxic and essential metals 
were associated with decreases in circulating PlGF and increases in the 
sFlt-1/PlGF ratio. For example, urinary cadmium was associated with a 
7.23% (95% Confidence Interval [CI]: 0.84, 13.2) and the detection of 
urinary chromium was associated with a 26.6% (95% CI: 9.44, 40.5) 
decrease circulating PlGF levels. In Cox models, detection of urinary 
chromium was also associated with PE: HR (95% CI) = 4.02 (1.10, 14.8). 
Using PCA, 3 principal components (PC) were identified, characterized by 
loading from Essential Metals (PC1), Toxic Metals (PC2), and Seafood-
Associated Metals (PC3). Individually, PC1 and PC2 were associated 
with lower levels of PlGF and a higher sFlt-1/PlGF ratio, but were not 
associated with PE.
Conclusion: Prenatal toxic and essential metals exposure may be 
associated with both placental vascularization and the risk of PE.

F-181
Calcitonin Gene-Related Peptides: Potential Role in Regulating 
Soluble Fms-Like Tyrosine Kinase-1 and Angiotensin 2 Effects in 
Vascular Smooth Muscle Cells. Madhu Chauhan, Meena Balakrishnan, 
Ancizar Betancourt, Chandra Yallampalli. Baylor College of Medicine, 
Houston, TX, United States.
Introduction: Pregnancy is associated with a state of relative insensitivity 
to the pressor hormone angiotensin 2 (Ang2) that contributes to low 
systemic vascular resistance. Ang2 resistance observed during pregnancy 
has been found to be specific to vascular smooth muscle cells. However, 
the modified vascular responses that occur during normal pregnancy are 
prevented in hypertensive pregnancies. Soluble fms-like tyrosine kinase-1 
(sFlt-1) is shown to increase the sensitivity of maternal vasculature to Ang2 
resulting in vascular dysfunction in pregnancy. However, it is not known 
if sFLT-1 and Ang2 affect the vascular action of three related hypotensive 
peptides calcitonin gene related peptide (CGRP), adrenomedullin (ADM) 
and adrenomedullin2(ADM2) that function through G-protein coupled 
receptor calcitonin receptor-like receptor (CRLR) in presence of one 
of the three receptor activity modifying proteins (RAMP1,2or 3). This 
study was designed to assess the ; 1) expression of CRLR and RAMPs 
in omental artery smooth muscle cells (OASMC),2) effect of sFLT-1 and 
Ang2 on cAMP generation by CGRP, ADM and ADM2 in OASMC and, 
3) effect of sFLT-1 on interaction of RAMP1 and RAMP2 with angiotensin 
receptor (ATR1) in OASMC.
Methods: HOASMC were isolated from normal pregnancy and used at 
passages 2-4. Cells were treated with or without sFlt-1 or Ang2 for 24 hrs 
in serum free DMEM and used for either mRNA, co-immunoprecipitation 
or for cAMP generation in response to the treatments with peptides (10-7M, 
5 min) in presence of 100 μM of phosphodiesterase inhibitor isobutyl-
1-methyl-xanthine (IBMX). MRNA was measured by qRT-PCR, Co- 
immunoprecipitation by IP kit (Abcam, USA) and cAMP by EIA (Cayman, 
USA). Data was analyzed by Prism GraphPad Software using unpaired t 
test or 1-way ANOVA. P ≤ 0.05 was considered statistically significant.
Results: 1)CRLR, RAMP1 and RAMP2 mRNA are expressed in OASMC, 
2) sFLT-1 inhibits cAMP generation in OASMC isolated from pregnant 
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women (P<0.05), 3) Inhibition of cAMP generation by sFLT-1 in OASMC 
is fully rescued by CGRP, ADM, and ADM 2 (P<0.05), 4) Ang2 does 
not inhibit basal cAMP generation in OASMC, 5)Ang2 pretreatment 
results in decreased cAMP generation by CGRP (P<0.05) but does not 
affect ADM or ADM2 induced cAMP synthesis in OASMC, 6) ATR1 
co-immunoprecipitates with both RAMP1 and RAMP2 proteins in 
OASMC ,7) sFLT-1 increases the interaction of RAMP1 but not RAMP2 
with ATR1and this sFLT-1 induced increase is differentially inhibited by 
CGRP ADM and ADM2.
Conclusion: Rescue of both: a) sFLT-1 induced inhibition of cAMP 
synthesis and b) sFLT-1 induced increase in RAMP1 and ATR1 
interaction by CGRP, ADM and ADM2 in OASMC, suggest a potential 
pathophysiological role for these peptides in regulating maternal vascular 
tone and Ang2 resistance observed during human pregnancy.

F-182
Truncating Mutations in the ECT2L and OBSCN Genes Are 
Associated with Preeclampsia. HS Gammill,1 R Chettier,2 A Brewer,2,3 
R Shree,1 E Tsigas,3 K Ward.2 1Univ. of Washington, Seattle, WA, 
United States; 2Taueret Laboratories, Salt Lake City, UT, United States; 
3Preeclampsia Foundation, Melbourne, FL, United States.
Introduction: Protein truncating variants (PTVs) usually cause complete 
or partial loss of gene function. Discovering PTVs may implicate 
molecular pathways underlying the pathophysiology of a disease. In this 
study, we utilized whole exome sequencing (WES) to identify PTVs 
associated with preeclampsia (PE).
Methods: Using IRB-approved protocols and after informed consent, 
n=403 Caucasian women with a history of PE completed a questionnaire 
and provided medical records for diagnostic confirmation. WES of DNA 
isolated from saliva was performed using Thermo Fisher’s Ion Proton 
system and the AmpliSeq Exome Capture Kit. Frameshift, stop-gain, and 
splicing variants with a minor allele frequency of <0.1% in the general 
population were considered. Allele frequencies in Caucasian women with 
PE were compared with data from 55,860 non-Finnish European Controls 
(http://gnomad.broadinstitute.org/).
Results: Two genes had PTVs associated with PE (see Table). Splicing 
variants in ECT2L (Epithelial Cell-Transforming Sequence 2 Oncogene-
Like gene) and OBSCN (Obscuran) individually passed the correction 
threshold for multiple testing (p<10E-05). In addition, a 14-base pair 
deletion was observed immediately following the splicing variant in 
ECT2L in five subjects. One subject had a different rare splicing variant 
in ECT2L, five subjects had additional splicing variants, and two subjects 
had stop-gain mutations in OBSCN. Overall, 17 PE subjects (4.2%) carried 
one of these rare variants present in only 0.24% of population controls, 
from which PE was not excluded and thus likely occurred at generally 
expected frequency.
Conclusion: We have identified novel PTVs associated with PE. ECT2L 
functions as a putative guanine nucleotide exchange factor; the protein 
has not been implicated in PE or any other pregnancy disorders to date, 
though it may play a role in leukemia. OBSCN variants are relatively 
common in inherited cardiomyopathies; we recently reported an excess 
rate of cardiomyopathy mutations in women who develop PE (Circulation 
2018). The lack of specific exclusion of PE from population controls 
biases against association, suggesting that we may have underestimated 
the strength of these associations. Further studies are indicated to confirm 
these findings and investigate pathophysiologic implications.

Gene Variant Location PE 
frequency

Control 
frequency p value

ECT2L

Splicing 
(+14 
base 
deletion)

NM_001195037: 
exon15:c.2028+1G>T 1.24% 0.000% 1.91E-11

OBSCN Splicing NM_001098623: 
exon97:c.22496-1G>C 0.99% 0.026% 9.40E-06

F-183
The Incidence of Hypertensive Disorders of Pregnancy Per Pregnancy 
and Per Woman: A Population-Based Study. Vesna Garovic∗, Wendy 
White∗, Mie Saiki∗, Santosh Parashuram†, Oscar Garcia Valenia†, Lisa 
Vaughan∗, Amy Weaver∗, Michelle Mielke∗. Mayo Clinic, Rochester, 
MN, United States.
Introduction: Hypertensive disorders of pregnancy (HDP) are associated 
with poor pregnancy outcomes and increased risks for cardiovascular 
and renal disease later in life. The HDP incidence is commonly assessed 
using diagnostic codes, which are not reliable. The goal of this study was 
to determine the incidence of HDP, expressed both as per pregnancy and 
per woman, by utilizing population-based medical record review and 
abstraction.
Methods: Using the Rochester Epidemiology Project medical record-
linkage system, we identified 7,544 women residents of Olmsted 
County who delivered between January 1, 1976 and December 31, 1982 
(liveborn or stillborn, n=9,862 pregnancies). We classified pregnancies 
into normotensive, gestational hypertension, preeclampsia, eclampsia, 
preeclampsia superimposed on chronic hypertension, and chronic 
hypertension using a validated electronic algorithm applied to the data 
abstracted from the medical records, and expressed the incidence of 
HDP per pregnancy. For a subset of women for whom we had sufficient 
information for all of their pregnancies, we also calculated the incidence 
of HDP per woman (1,839 women with 4,322 pregnancies).
Results: Among 9,862 pregnancies, we identified 719 (7.3%) that 
met criteria for HDP: 4 (0.04%) eclampsia, 324 (3.3%) preeclampsia, 
22 (0.22%) preeclampsia superimposed on chronic hypertension, 300 
(3.0%) gestational hypertension, and 69 (0.7%) chronic hypertension. 
The incidence of HDP and preeclampsia doubled when assessed on a 
per woman basis: 15.3% (281/1839) and 7.5% (138/1839), respectively.
Conclusion: Our study provides population-based per pregnancy and per 
woman incidences of HDP. The HDP incidence expressed per pregnancy 
may underestimate the number of women at risk for future cardiovascular 
and renal disease based on a history of this condition.

F-184
Antepartum L-Citrulline Supplementation Improves Long-Term 
Maternal Vascular Dysfunction in a Preeclampsia-Like Mouse Model. 
Mary Gemmel†, Elizabeth F Sutton†, Judith Brands, Marcia J Gallaher, 
Robert W Powers∗. Magee-Womens Research Institute, Pittsburgh, PA, 
United States.
Introduction: Cardiovascular disease is the leading cause of death 
among women worldwide. Preeclampsia, a pregnancy-specific syndrome 
characterized by new onset hypertension and proteinuria, is associated 
with 2-8 times increased risk of developing cardiovascular disease in 
later life. Therefore, identifying therapeutics to improve postpartum 
preeclampsia-associated cardiovascular dysfunction is critical. The 
nutraceutical L-citrulline promotes nitric oxide (NO) availability, a process 
critical for healthy vascular functioning and demonstrated to be adversely 
affected by preeclampsia. The aim of our study was to determine whether 
antepartum L-citrulline supplementation improves long-term vascular 
health following a preeclampsia-like pregnancy.
Methods: To model the human preeclampsia syndrome, male complement 
component C1q knockout (C1q-/-) mice were bred to wildtype C57BL/6 
female mice. C1q-/- x C57BL/6 (PE) breeding schemes result in a 
preeclampsia-like pregnancy, i.e. pregnancy-specific hypertension, altered 
kidney and placental morphology, and vascular dysfunction. A subset of 
dams were provided L-citrulline (CIT, 0.25%) in drinking water from 
gestation day 0.5 through delivery. At 6 months of age, body weight, heart 
weight, heart/body weight ratio, blood pressure, and vascular function by 
wire myography were assessed.
Results: There were no significant differences in body weight, heart 
weight, or heart/body weight ratio in PE and PE + CIT dams at 6 
months of age (p=0.15, p=0.24, p=0.99 respectively). Mice with a 
history of a preeclampsia-like pregnancy (PE) demonstrated blunted 
endothelial-dependent relaxation compared to PE + CIT mice (p=0.02) 
indicating improved endothelial function following antenatal citrulline 
supplementation. Additional comparisons between dams with a history 
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of PE, PE + CIT, and normotensive pregnancies (5757) support improved 
endothelial function, as endothelial-dependent relaxation was significantly 
different (p=0.003) between 5757 and C157 dams, but not 5757 and C157 
+ CIT dams, at 6 months of age.
Conclusion: L-citrulline supplementation during pregnancy improves 
endothelial-dependent vascular function at 6 months of age following 
a preeclampsia-like pregnancy. The current work provides insight into 
therapeutics which may improve long-term postpartum maternal vascular 
function following exposure to adverse pregnancy outcomes, and therefore 
may improve maternal health throughout the lifespan.
This work was funded by the American Heart Association Go Red 
for Women Strategic Focused Research Network (contracts AHA 
AHA16SFRN27810001 and 16SFRN27860002)

F-185
Dichotomy of Hypoxia in Mitochondrial Fission during Placental 
Development versus Preeclampsia. Taylor Gillmore†,1,2 Isabella 
Caniggia∗.1 1Lunenfeld-Tanenbaum Research Institution, Maple, ON, 
Canada; 2University of Toronto, Toronto, ON, Canada.
Introduction: Mitochondria maintain cell homeostasis by balancing 
mitochondrial dynamic (MD) events of fusion and fission. We have 
reported that in preeclampsia (PE), MD are tilted toward fission leading 
to increased trophoblast cell death. However, the relevance of MD in 
placental mesenchymal cells (pMCs), which play a key role in villous 
vascularization and trophoblast homeostasis, remains to be established. 
Considering that during placentation, physiological changes in oxygen 
tension are critical for proper trophoblast homeostasis, we sought to 
investigate the effect of oxygen on MD in pMCs, and ascertain if placental 
hypoxia, typical of PE, is a contributor to altered MD in these cells.
Methods: pMCs isolated from first trimester placentae (6-12 weeks, 
n=7), PE (n=2) and term control pregnancies (n=4), were characterized 
by FACs analysis. Transmission electron microscopy (TEM) was used to 
assess mitochondrial morphology and quantified by Feret’s diameter (FD), 
circularity and aspect ratio (AR). Mitochondria were isolated from pMCs 
by differential centrifugations. Western blotting and immunofluorescence 
were employed to assess expression and localization of fusion/fission 
markers (OPA1- optic atrophy 1; p-DRP1-phosphorylated dynamin 
related protein 1). In situ proximity ligation assay (PLA) was employed 
to examine mitochondrial to ER tethering.
Results: TEM analysis revealed that mitochondria from 5-8 wks pMCs 
exhibit heightened fission events as shown by significantly greater 
circularity, shorter FD, decreased AR and increased total number per 
cell compared to 10-12 wks pMCs. This was associated with increased 
p-DRP1 and decreased OPA1 protein levels. PLA of outer mitochondrial 
membrane protein, VDAC1 and outer ER membrane protein, IP3R showed 
increased mitochondrial-ER tethering (a prerequisite for fission) in 5-8 
wk pMCs. Exposure of 10-12wk pMCs to 3% O2 resulted in smaller, 
globular mitochondria, accompanied by increased p-DRP1 content and 
localization to the mitochondria, indicating enhanced fission. Similarly, in 
PE, p-DRP1 levels were elevated, while OPA1 was markedly reduced. This 
was accompanied by changes in mitochondria number and morphology. 
As well, PLA demonstrated increased mitochondrial to ER tethering 
in PE pMCs. Interestingly, although both 5-8 wk and PE pMCs are 
associated with hypoxia, we observed increased mitochondria-to-primary 
lysosome tethering in early pMCs, in contrast to increased mitochondria-
to-secondary lysosome tethering in PE.
Conclusion: Our data suggest that changes in oxygen tension experienced 
by the developing placenta are critical in regulating MD events whereby, 
early on, heightened fission events maintain smaller but functional 
mitochondria. In preeclampsia, where placental hypoxia persists, the 
exuberant fission is associated with high rates of autophagy. (Supported 
by CIHR).

F-186
Differential Dynamics of the Maternal Immune System in Healthy 
Pregnancy and Preeclampsia. Xiaoyuan Han†, Mohammad S Ghaemi†, 
Kazuo Ando, Laura Peterson†, Edward A. Ganio, Amy S Tsai†, Dyani 
Gaudilliere, Jakob Einhaus†, Eileen S Tsai, Natalie M Stanley†, Anthony 
Culos, Athena H Taneda, Ramin Fallahzadeh†, Ronald J Wong, Virginia 
D Winn, David K Stevenson, Martin S Angst, Nima Aghaeepour, Brice 
Gaudilliere. Stanford University, Palo Alto, CA, United States.
Introduction: A healthy pregnancy relies on a dynamic immunological 
interplay between the mother and her fetus. Severe pregnancy 
complications arise when this immunological interplay is disrupted. Here 
we provide an in-depth analysis of maternal immune system dynamics in 
healthy pregnancies and in preeclampsia, one of the most severe pregnancy 
complication and a leading cause of maternal mortality.
Methods: Peripheral blood mononuclear cells (PBMC) were isolated 
from 11 preeclamptic and 12 normal pregnancies prospectively collected 
from the March of Dimes Prematurity Research Center cohort at Lucile 
Packard Children’s Hospital. Using a high-dimensional mass cytometry 
immunoassay we characterized the dynamic changes of over 900 immune 
cell attributes (including cell distribution and functional responses). 
A multivariate Lasso (least absolute shrinkage and selection operator) 
classification method was applied for the analysis.
Results: The predictive analysis revealed a set of ten cell-specific immune 
features that accurately identified patients before the clinical diagnosis of 
preeclampsia (median AUC 0.90, IQ [0.81, 0.92]). Aspects of the analysis 
recapitulated prior knowledge of immune dysfunctions in preeclampsia, 
such as elevated pro-inflammatory innate immune responses early in 
pregnancy and impaired regulatory T (Treg) cell signaling. The analysis also 
revealed novel immune responses strongly associated with and preceding 
the onset of preeclampsia, notably abnormal STAT5ab signaling dynamics 
in CD4+T cell subsets (AUC 0.92, p = 8.0E-5).
Conclusion: These results provide a global readout of maternal immune 
system dynamics in healthy pregnancy and preeclampsia and the 
groundwork for identifying clinically-relevant immune dysfunctions 
for the prediction and prevention of preeclampsia and other pregnancy 
complications.
*Figure(s) will be available online.

F-187
Blood Pressure Profile after Delayed-Onset Postpartum Preeclampsia. 
Alisse Hauspurg†, Emily Redman†, Carl Hubel, Sarah C. Rogan†, Arun 
Jeyabalan∗. University of Pittsburgh, Pittsburgh, PA, United States.
Introduction: Delayed onset postpartum preeclampsia (PPPEC) is a 
poorly understood and understudied disease process. Whether PPPEC is 
associated with the same risks of future cardiovascular disease (CVD) as 
preeclampsia during pregnancy is unknown. The aim of this study is to 
characterize follow up blood pressure and rates of chronic hypertension 
associated with PPPEC compared to controls.
Methods: This is a case-control study of delayed onset PPPEC diagnosed 
from 48 hours to 6 weeks postpartum matched by delivery date to women 
with uncomplicated pregnancies. We included women delivered between 
2014 and June 2018 at a single, high volume tertiary-care center with 
postpartum and follow up information available through the electronic 
medical record. Women with an antenatal diagnosis of preeclampsia or 
pre-pregnancy chronic hypertension were excluded. Blood pressure and 
anti-hypertensive medication use were collected. Univariate analysis was 
used to compare hypertension rates and anti-hypertensive medication use. 
Multivariable logistic regression was performed and included co-variates 
identified in a backward stepwise approach.
Results: We included 86 women with delayed onset postpartum 
preeclampsia and 169 controls. Median follow up time was 1.5 years 
[IQR 0.8-2.8]. 51.1% of women (44/86) with delayed-onset PPPEC 
were discharged from the hospital on an anti-hypertensive, with most 
women (31/44; 70.5%) remaining on anti-hypertensive agents at six 
weeks postpartum. 20.9% (18/86) required anti-hypertensive medication 
long-term (≥3 months postpartum). Compared to controls, delayed-onset 
PPPEC was associated with higher systolic and diastolic blood pressures 
at both the postpartum visit and long-term (p<0.001). Delayed-onset 
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postpartum preeclampsia was associated with an aOR 2.83 (95%CI 1.48-
5.42) of chronic hypertension after adjustment for body mass index and 
time postpartum (45.3% vs. 16.0%; p<0.001).
Conclusion: Delayed onset postpartum preeclampsia is associated with 
an increased risk of progression to chronic hypertension. Our findings 
suggest that delayed onset PPPEC may be associated with an increased 
risk of future CVD.
*Figure(s) will be available online.

F-188
Effect of Black Race on Maternal and Neonatal Morbidity among 
Women with Preeclampsia. Conisha M Holloman†,1 Clifton O 
Brock†,1 John Barton∗,2 Jacqueline Parchem∗,1 Baha M Sibai∗,1 PETRA 
Investigators.1 1McGovern Medical School at the University of Texas 
Health Science Center at Houston (UTHealth), Houston, TX, United 
States; 2Baptist Health Lexington, Lexington, KY, United States.
Introduction: Hypertensive diseases of pregnancy are common causes 
of preventable maternal death. Black women are at increased risk for 
preeclampsia (PE) and suffer higher rates of obstetric complications. Our 
objective was to determine the effect of black race on PE-related morbidity.
Methods: This is a secondary analysis of the PETRA Trial, a multicenter 
prospective observational study evaluating the association between 
placental growth factor (PIGF) and time- to-delivery in women at risk 
for PE. Inclusion criteria were maternal age 18-45, singleton pregnancy, 
signs/symptoms of PE between 20 and 41 weeks, and final diagnosis of 
PE adjudicated by an independent panel. Women without PE (including 
gestational or chronic hypertension alone) were excluded. Women were 
categorized as Black or Non-Black based on self-identified race. Primary 
outcomes were composite maternal (CMM) and neonatal morbidity 
(CNM). Secondary outcomes were preterm birth < 34 weeks (among 
women enrolled prior to 34 weeks), small for gestational age birth weight 
(SGA), and cesarean delivery (CD). Multivariate logistic regression was 
performed to adjust for confounders.
Results: Of 1156 women in the PETRA cohort, 580 met inclusion 
criteria: 203 (18%) Black and 377 (33%) Non-Black. Advanced maternal 
age, nulliparity, chronic hypertension, autoimmune disease, and GA at 
enrollment were found be significantly different between the two groups 
(p<0.05). CMN, CNM, SGA, and CD were similar between groups (Table 
1). After adjustment for confounders, preterm birth < 34 weeks was the 
only outcome associated with Black race (aOR 2.07; CI 95% 1.16-3.68).
Conclusion: CMM and CNM were similar between Black and Non-Black 
women with PE. Black women were, however, at an increased risk for 
earlier preterm infants. More investigation is needed to understand this 
observed difference.
*Figure(s) will be available online.

F-189
Elabela and Fas Serum Concentrations as Biomarkers for Early 
Onset and Late Onset Preeclampsia. Chaur-Dong Hsu∗,1 Roberto 
Romero∗,2 Adi Tarca∗,1,2 Bogdan Panaitescu†,1 Percy Pacora∗,1 Zhong 
Dong∗,2 Sonia Hassan∗,1,2 Nardhy Gomez-Lopez∗.1,2 1Wayne State 
University School of Medicine, Department of OB/GYN, Detroit, MI, 
United States; 2Perinatology Research Branch, NICHD/NIH/DHHS, 
Detroit, MI, United States.
Introduction: Fas-Fas ligand (Fas-L) and Elabela-Apelin Receptor 
signaling pathways are implicated in the pathophysiology of preeclampsia 
(PE). To address the recent concept that early-onset (<34 weeks; EOP) 
and late-onset (≥34 weeks; LOP) PE are distinct disease entities with 
different etiologies, we investigated whether maternal circulating sFas, 
sFasL and Elabela protein concentrations were altered in EOP and LOP.
Methods: Blood samples were collected from 108 women at the time 
of diagnosis with PE and 106 normotensive pregnant women at matched 
gestational ages (GA). PE was defined by ACOG criteria. Women were 
further segregated into four groups: (1) EOP (N=54); (2) gestational 
age (GA)-matched controls <34 weeks (N=56); (3) LOP (N=52); (4) 
GA-matched controls ≥34 weeks (N=52). Serum concentrations of sFas, 

FasL and Elabela were determined using validated immunoassays. Two 
sample t-tests, multi-variate logistic regression, and Receiver Operating 
Characteristic Curves were used for analyses.
Results: 1) The mean maternal concentrations of sFas (p=0.003) and 
Elabela (p=0.002), but not sFasL, were higher in overall PE than in 
controls; 2) sFas concentrations were also higher in EOP (p=0.011), 
but did not reach significance in LOP (p=0.09), when compared to GA-
matched controls; 3) in contrast, Elabela concentrations were higher in 
LOP (p<0.001), but not in EOP, compared to GA-matched controls; and 4) 
while the combination of Elabela and sFas did not improve prediction of 
EOP compared to sFas alone, we have found that women were especially 
at risk of LOP when both sFas and Elabela were increased (p interaction 
=0.037) with the combined model achieving an area under the ROC 
curve of (AUC=0.78).
Conclusion: 1) Elevated concentrations of sFas and Elabela in PE indicate 
that both Fas-FasL and Elabela-Apelin Receptor pathways play a central 
role in the pathophysiology of PE; 2) Increased concentrations of sFas 
in EOP, of Elabela in LOP, and the synergy of sFas and Elabela only in 
LOP support that fact that EOP and LOP are different entities of the same 
syndrome; and 3) a combination of sFas and Elabela may have clinical 
value as biomarkers for LOP.

F-190
Strong Association between Pre-Eclampsia and Increased Risk of 
End Stage Kidney Disease: A Swedish Nationwide Cohort Study. Ali 
S Khashan∗,1,1 Marie Evans,2,3 Marius Kublickas,2 Fergus P McCarthy,1 
Louise C Kenny,4 Peter Stenvinkel,2 Tony Fitzgerald,1 Karolina 
Kublickiene.2 1University College Cork, Cork, Ireland; 2Karolinska 
Institutet, Stockholm, Sweden; 3Karolinska University Hospital, 
Stockholm, Sweden; 4University of Liverpool, Liverpool, United Kingdom.
Introduction: The prevalence of chronic kidney disease (CKD) is reaching 
an epidemic proportion with 10-12% of the global population showing 
signs of CKD. More recently, the scientific community has dissipated 
the importance of sex and gender in order to understand women’s kidney 
health. We examined the association between pre-eclampsia and the risk 
of end-stage kidney disease (ESKD) in healthy women
Methods: Using data from the Swedish Medical Birth Register, women 
who had singleton live births in Sweden between 1982 and 2012 were 
identified. Pre-eclampsia, kidney disease, cardiovascular disease, diabetes 
and gestational diabetes diagnoses were identified from the Swedish 
Medical Birth Register and the Swedish National Hospital Register. 
Women with a diagnosis of kidney disease, cardiovascular disease 
including hypertension or diabetes prior to the first pregnancy were 
excluded. The outcome was incident ESKD, identified from the Swedish 
Renal Registry from 1991 onwards along with the specified cause of renal 
disease. We conducted Cox proportional hazards regression analysis to 
examine the association between pre-eclampsia and ESKD adjusting for 
several potential confounders: maternal age, body mass index, education, 
country of birth and smoking. We performed subgroup analyses according 
to preterm pre-eclampsia, small for gestational age and women who had 
two pregnancies with pre-eclampsia in both.
Results: The final study cohort consisted of 1,366,441 healthy women who 
had 2,665,320 singleton live births in Sweden between 1982 and 2012. 
During the study period, 67,273 (4.9%) women having 74,648 (2.8% of 
all pregnancies) singleton live births had pre-eclampsia and 410 women 
developed ESKD. There was an association between pre-eclampsia and 
ESKD in the unadjusted analysis (HR=4.99, [95% CI:3.93-6.33]) which 
remained in the extensively adjusted (HR=4.96, [95% CI:3.89-6.32]) 
models. Women who had preterm pre-eclampsia (adjusted HR=9.19; [95% 
CI:5.16-15.61]) and women who had pre-eclampsia in two pregnancies 
(adjusted HR=7.13, [95% CI:3.12-16.31]) had the highest risk of ESKD 
compared to women with no pre-eclampsia
Conclusion: The present findings suggest that women with pre-eclampsia 
with no major co-morbidity before the first pregnancy are at five-fold 
increased risk of ESKD compared to parous women with no pre-eclampsia. 
Pre-eclampsia should be considered as an important, sex specific risk 
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factor for subsequent ESKD. Whether screening and/or preventative 
strategies will reduce the risk of ESRD in females is worthy of further 
investigation.

F-191
Low-Dose Aspirin Therapy Has Beneficial Effects That Extend to the 
Placenta. Stephanie M Lee†,1 Daniel T Reep,2 S.M. Khorshed Alam,2 
Marwah Al Dulaimi,2 Sonya L. Washington,2 Edward H. Springel,1 Jerome 
F. Strauss,1 Charles E. Chalfant,3 Scott W. Walsh∗.2 1VCU Health System, 
Richmond, VA, United States; 2Virginia Commonwealth University School 
of Medicine, Richmond, VA, United States; 3University of South Florida, 
Tampa, FL, United States.
Introduction: The actions of low-dose aspirin (ASA) therapy given to 
prevent preeclampsia (PE) are generally attributed to selective inhibition 
of maternal platelet thromboxane. However, beneficial effects of ASA 
must extend to the placenta, a major source of eicosanoids. Indeed, 
the PE placenta is characterized by increased thromboxane, decreased 
prostacyclin, and oxidative stress.
Methods: As part of the NICHD Human Placenta Project, we recruited 
normal pregnant women not on ASA (NP, n=34) and women at risk for PE 
for whom ASA is standard of care. Placentas were collected at delivery for 
explant culture and media analyzed for eicosanoids and sphingolipids by 
quantitative mass spectrometry. NP women were compared with women 
at risk for PE who developed severe PE (SPE, del <37 wks, n=13). 
Patient compliance was difficult to verify, so we used cyclooxygenase 
metabolites, thromboxane and prostaglandins, as biochemical markers 
to confirm ASA use.
Results: Thromboxane was not increased and prostacyclin was not 
decreased in SPE placentas, perhaps due to attenuation of oxidative 
stress as evidenced by suppressed isoprostane production (NS, NP vs 
SPE). PGEs and PGF2a were significantly decreased in SPE (P<0.05) 
indicating ASA use. Anti-inflammatory omega 3 PUFAs (EPA, DHA) 
were increased (P<0.01) likely due to decreased oxidative stress that 
spared their oxidation. Our data also help explain why some women on 
ASA develop PE. In women with SPE, there were alterations in lipids not 
affected by ASA. There were significant elevations in 5-, 12-, 15-, and 
20-HETE (P<0.01) and in sphingolipids, ceramide C18:0, sphingomyelin 
C18:0, sphingosine-1-phosphate d18:1So and sphingosine-1-phosphate 
d18:0Sa (P<0.01) that cause hypertension, inflammation, and placental 
cell apoptosis. Lipoxin A4, a pro-resolving mediator of inflammation, was 
significantly decreased (P<0.05). In total, 12 of 30 eicosanoids and 10 of 
42 sphingolipids were abnormal defining a lipid “fingerprint” for SPE.
Conclusion: 1) Beneficial effects of low-dose aspirin therapy extend 
to the placenta; 2) Abnormalities in eicosanoids and sphingolipids not 
affected by low-dose aspirin may explain why some women still develop 
PE. Supported by NICHD grant U01HD087198.

F-192
Renal Functional, Morphometric, and Transcriptomic Changes 
during Pregnancy in a Rat Model of Preeclampsia. Eugenia Mata 
Greenwood, Shannon Bragg, Arlin Blood. Loma Linda University, Loma 
Linda, CA, United States.
Introduction: The main goal of this study was to determine pregnancy-
specific renal adaptations in the Brown Norway rat, a novel model of 
preeclampsia, in comparison to Sprague-Dawley rats.
Methods: We studied age-matched non-pregnant and pregnant (day 18) 
Brown Norway (BN) and Sprague-Dawley (CD) rats. Renal glomerular 
filtration rates (GFR) were determined by terminal surgeries using FITC-
inulin. Morphometric changes were analyzed by electron microscopy. 
Transcriptomic gene expression patterns were determined by RNA 
sequencing and validated by real-time PCR.
Results: Pregnancy resulted in a significant increase of GFR in CD 
rats. BN rat kidneys showed mesangial cell swelling with endothelial 
cell fenestration loss (see image). RNA sequencing revealed that the 
expression of 67 genes was significantly different between the four groups 
(BN-not pregnant, BN pregnant, CD not-pregnant and CD pregnant, 
n=5 per group). In addition, 474 genes were significantly different 
between pregnant CD and BN rats. Validation data revealed that the 

kidney androgen regulated protein (Kap), polymeric immunoglobulin 
receptor (Pigr), aldoketoreductase 1 member c2 (Akr1c2), and the pro-
inflammatory transcription factor Fos were significantly upregulated in BN 
rat kidneys compared to CD rat kidneys particularly at pregnancy stages. 
In contrast, dihydrofolate reductase (Dhfr) and interferon alpha inducible 
protein 27 (Ifi27) were significantly higher in pregnant CD compared to 
pregnant BN rats. Ingenuity pathway analysis revealed the activation of 
pro-coagulant and pro-inflammatory genes in kidneys of BN rats, and 
activation of innate immunity and antioxidant genes in kidneys of CD rats.
Conclusion: BN rats showed compromised renal function, glomeruli 
damage, and increased expression of pro-inflammatory and renal damage-
related genes during pregnancy. CD and BN rats are useful animal models 
to investigate the role of the kidney during complicated and uncomplicated 
pregnancies.
*Figure(s) will be available online.

F-193
Early Pregnancy Procoagulant Phenotype in Women Who Develop 
Preterm Preeclampsia. Kelley C. McLean, Ira Bernstein, Thomas Orfeo, 
Kathleen Brummel-Ziedins, Maria C Bravo∗. University of Vermont, 
Burlington, VT, United States.
Introduction: Women with hypertensive pregnancy complications exhibit 
altered hemostatic features, which may be present prior to pregnancy, and/
or in early pregnancy. Here, we investigate the hypothesis that women 
who develop preterm preeclampsia have a distinguishable procoagulant 
hemostatic state by early pregnancy.
Methods: This is a retrospective sub-analysis of a prospective study, in 
which thrombin generation (TG) potentials at pre-conception (follicular 
phase) and early pregnancy (first trimester [12-14 weeks]) were compared 
between women who later developed preterm preeclampsia (n= 6), and 
women that did not (n= 28). The latter group included normotensive 
pregnancies (n= 14), preeclampsia at term (n= 5), and gestational 
hypertension (n= 9). Platelet-poor plasma collected at the two timepoints 
was analyzed for tissue factor (TF)-initiated TG and TF-initiated TG in 
the presence of recombinant soluble thrombomodulin (TF + TM), to test 
for differences in protein C pathway efficacy. Analyzed TG parameters 
included peak level, maximum rate, and endogenous thrombin potential 
(ETP). Unpaired Student t-tests were used to compare parameters between 
groups at each visit, and over time. Data are expressed as mean standard 
deviation, with p <0.05 used as the threshold for significance.
Results: There was no significant difference in pre-pregnancy TG 
parameters (TF or TF + TM), between women who went on to develop 
preterm preeclampsia and those that did not. However, by the end of the 
first trimester, women who went on to develop preterm preeclampsia 
had higher TF-initiated peak TG (452 ± 73nM vs. 365 ± 45nM, p=.001), 
maximum rate (181 ± 40nM/min vs. 137 ± 35nM/min, p=.009), and ETP 
(2558 ± 344nM•min vs. 2186 ± 315 nM•min, p=.014). Similarly in the 
presence of TM, women who went on to develop preterm preeclampsia 
had higher peak TG (333 ± nM vs. 261 ± 70nM, p=.023), maximum 
rate (149 ± 22nM/min vs. 113 ± 35nM/min, p=.021), and ETP (1759 ± 
281nM•min vs. 1380 ± 378nM•min, p=.028). A comparison of the extent 
of change in TG potential between pre-conception and early pregnancy 
in the two cohorts showed no difference in the TF assay. However, in the 
TF + TM assay the preterm preeclamptics demonstrated a greater fold-
change in peak TG (3.7 ± 1.8-fold vs. 2.2 ± 1.4-fold, p=.027), maximum 
rate (3.9 ± 1.9-fold vs. 2.2 ± 1.2-fold, p=.007), and ETP (2.9 ± 1.4 vs. 
1.6 ± 0.8-fold, p=.050).
Conclusion: Women destined to develop preterm preeclampsia exhibit 
a comparatively procoagulant phenotype as early as the first trimester. 
In the transition from pre-conception to the late first trimester, TG 
potential assessed in the presence of TM increases more in the preterm 
preeclamptic cohort. This suggests that women who ultimately develop 
preterm preeclampsia appear to be less responsive to the effects of the 
anticoagulant protein C pathway, and more procoagulant, by the end of 
the first trimester.
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F-194
miR-200b-5p is Significantly Elevated in Placentas and Plasma 
of Preeclamptic Patients. Alina P Montalbano, Alison C. Wortman, 
Carole C. Mendelson∗. UT Southwestern Medical Center, Dallas, TX, 
United States.
Introduction: Preeclampsia (PE), a multisystem pregnancy disorder, 
affects 3-8% of all pregnancies and is a leading cause of maternal and 
perinatal morbidity. While abnormal placentation is strongly implicated 
in development of PE, its pathogenesis and treatment remain elusive. 
MicroRNAs (miRNAs) are evolutionarily conserved RNAs that act as 
potent post-transcriptional regulators of gene expression. Identification 
of circulating plasma miRNAs indicative of early onset PE will provide 
a critically needed noninvasive method for rapid prenatal diagnosis of 
patients at high-risk for PE. Previously, enhanced expression of hsa-miR-
200b in placentas of PE patients was reported; however, the -3p vs. -5p 
strand specificity was not indicated (Pineles et al., 2007). Interestingly, 
elevated secretion of antiangiogenic factors, such as sFlt-1, by the placenta 
was suggested to inhibit the action of angiogenic vascular endothelial 
growth factor (VEGF) leading to endothelial cell dysregulation commonly 
observed in PE. Pertinently, VEGF-A is a predicted target of miR-200b-
5p; suggesting the potential role of this miRNA in decreased placental 
expression of VEGF-A in PE patients. Objective: To profile hsa-miR-
200b-3p and -5p expression in term placentas isolated from PE and 
normotensive patients. Expression levels in patient-matched plasma was 
evaluated to assess their potential roles as predictive biomarkers of PE.
Methods: We compared levels of hsa-miR-200b-3p and -5p in women 
with term (~39.4 wks) singleton gestations with PE (157 ± 11/97 ± 5 
mm Hg; n=15) to term matched normotensive controls (127 ± 13/79 ± 
6 mm Hg; n=15). Plasma and tissue RNA was isolated using a Qiagen 
miRNeasy Serum/Plasma Kit and miRNeasy Mini Kit, respectively. 
miScript SYBR Green PCR Kit and miScript Primer Assays (Qiagen) 
were used for real-time detection of the miRs. U6 was used to normalize 
Ct values and fold-change was calculated using the 2-ΔΔCt method. Plasma 
sFlt-1 levels where assessed by Quantikine ELISA (R&D Systems), as 
instructed; Graphpad Prism was used for statistical analyses.
Results: Plasma sFlt-1 levels were significantly higher (p<0.001) in PE 
patients (10,176 pg/ml ± 2591 pg) compared to normotensive controls 
(6,733 pg/mL ± 2206 pg). miR-200b-3p levels were similar in plasma 
and placental samples of PE vs. normotensive patients. hsa-miR-200b-
5p levels were significantly higher in matched placentas (p<0.0001) and 
plasma (p<0.001) isolated from PE patients, compared to controls.
Conclusion: Enhanced expression of miR-200b-5p in placentas of PE 
patients suggests a pathogenic role through suppression of the angiogenic 
factor, VEGF-A. Elevated circulating miR-200b-5p levels in PE patients 
correlates strongly with tissue levels of miR-200b-5p and placental 
disease, suggesting that miR-200b-5p may serve as an early noninvasive 
diagnostic marker for the identification of patients at risk for PE.

F-195
Immune Cell Lines Induce Endothelial Dysfunction in Human 
Umbilical Vein Endothelial Cells (HUVECs). Aishwarya Rengarajan†, 
Ian Bird, Manish Patankar, Derek Boeldt. University of Wisconsin 
Madison, Madison, WI, United States.
Introduction: Human Umbilical Vein Endothelial Cells (HUVECs) 
can be used as a model for studying endothelial function in pregnancy 
and preeclampsia (PE) using sustained phase Ca2+ bursting in confluent 
HUVECs. In PE, decreased Ca2+ bursting contributes to reduced 
production of vasodilator Nitric oxide (NO) in intact endothelial 
vessels. Reduced NO further contributes to reduced vasodilation in the 
uteroplacental unit and eventually hypertension. HUVEC models of PE 
mimic reduced Ca2+ bursting with ATP as an agonist. Peripheral blood 
mononuclear cells (PBMCs) which include monocytes, natural killer 
cells, T-cells, B-cells and dendritic cells contribute to decreased Ca2+ 
bursting in HUVECs similar to levels seen in PE models. However, the 
effect of specific immune cell subsets on pregnancy related endothelial 
cell function is unknown. Hypothesis: Multiple immune cell subtypes 
promote endothelial dysfunction similar to established PE models by 
inhibiting Ca2+ bursting. 

Methods: HUVECs over 90% confluence were loaded with Fura-2 for 
Ca2+ imaging. The imaging protocol (30 minutes each) in sequence was: 
100uM ATP, Wash, Immune cell addition, 100uM ATP. The number of 
Ca2+ bursts was compared between the two ATP treatments for each cell. 
Immune cell lines of the following kind were used: THP-1 (monocyte line), 
NKL (natural killer line) and Jurkat (T cell line). 10:1 or 25:1 immune 
cells per HUVEC were used for experiments.
Results: All immune cell lines caused significant decreases in Ca2+ 
bursting. THP1 cells caused Ca2+ bursting reduction to 83.4% ± 2.8% 
and 71.6% ± 2.9% compared to control (p<0.05 for both) with 10:1 and 
25:1 ratios respectively. Similarly NKL caused reduction to 78.6% ± 3.1% 
and 70.2% ± 2.7% compared to control (p<0.05 for both); Jurkat caused 
reduction to 79.3% ± 4.9% and 71.9% ± 2.7% compared to control (p<0.05 
for both) with 10:1 and 25:1 immune cell addition.
Conclusion: The decrease in Ca2+ signaling upon addition of immune cells 
to endothelial cells is similar to established HUVEC models of PE. This 
decrease indicates that immune cells can promote endothelial dysfunction 
by decreasing vasodilator production. Further, multiple immune cell 
subsets have the ability to inhibit endothelial function. Overall, this is 
indicative of possible immune cell involvement in the pathophysiology 
of PE related endothelial dysfunction.

F-196
4-Hydroxyglutamate is a Novel Predictor of Preeclampsia. Ulla Sovio,1 
Nancy McBride†,2 Angela M Wood,1 Emma Cook,1 Francesca Gaccioli,1 
D Stephen Charnock-Jones∗,1 Debbie A Lawlor∗,2 Gordon CS Smith∗.1 
1University of Cambridge, Cambridge, United Kingdom; 2University of 
Bristol, Bristol, United Kingdom.
Introduction: Preterm preeclampsia is a major cause of maternal and 
perinatal morbidity and mortality worldwide. A multicentre randomized 
controlled trial has shown that screening women in the first trimester of 
pregnancy and treating those who are high risk with aspirin reduces the 
risk of preterm delivery with preeclampsia. However, the biomarkers 
employed in risk prediction are only weakly associated with the outcome.
Methods: We conducted a case-cohort study nested with the Pregnancy 
Outcome Prediction (POP) study to analyse untargeted maternal 
serum metabolomics in samples obtained at 12, 20, 28 and 36 weeks 
of gestational age (wkGA) in women with preeclampsia delivering at 
term (n=165) and preterm (n=29), plus a random sample of the cohort 
(n=325). We used longitudinal linear mixed models to identify candidate 
metabolites at 20 and 28 wkGA which differed between women with 
term preeclampsia and women from the random sample of the cohort 
who delivered at term without preeclampsia. Candidates were initially 
validated using the metabolite measurements at 36wkGA in the same 
women. We then tested the association between measurements at 12, 20 
and 28wkGA and the risk of preterm delivery with preeclampsia. Finally, 
we externally validated the association using 24-28wkGA samples from 
the Born in Bradford study (25 cases and 953 controls).
Results: We identified the top 100 metabolites which differed at 20 
and 28wkGA in women with term preeclampsia. Thirty-three (33) of 
these were statistically significant (P<0.0005) in the 36wkGA sample. 
Two metabolites, 4-hydroxyglutamate and C-glycosyltryptophan, were 
identified as independently predictive at 36wkGA of the risk of term 
preeclampsia. Further, 4-hydroxyglutamate was predictive (AUC, 95% CI) 
of preterm preeclampsia when measured at 12wkGA (0.673, 0.558-0.787), 
20wkGA (0.731, 0.657-0.806) and 28wkGA (0.733, 0.627-0.839). The 
predictive ability of 4-hydroxyglutamate at 12wkGA was stronger than 
two existing first trimester protein biomarkers, namely, PAPP-A (0.567, 
0.439-0.695) and PlGF (0.589, 0.463-0.714). Finally, 4-hydroxyglutamate 
at 24-28wkGA was also significantly positively associated with subsequent 
preeclampsia (term or preterm) among women from an independent cohort 
collected in the Born in Bradford study.
Conclusion: 4-hydroxyglutamate is a novel biochemical predictor of 
preeclampsia which provides better first trimester prediction of preterm 
disease than currently employed protein biomarkers.
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F-197
Metabolite Biomarkers for Early Prediction of Pre-Eclampsia in 
Women with Obesity. Matias C Vieira∗,1 Gregoire Thomas∗,2,3 Lucilla 
Poston∗,1 Robin Tuytten∗,3 Dharmintra Pasupathy.1 1King’s College 
London, London, United Kingdom; 2SQU4RE, Lokeren, Belgium; 
3Metabolomic Diagnostics, Cork, Ireland.
Introduction: Obese women have an increased risk of pre-eclampsia 
(PE). We have suggested that early pregnancy clinical- and bio-marker 
risk factors for PE differ in obese and non-obese women (Vieira et al, 
Obesity 2017,25:460). Using a library of quantitative mass spectrometry 
(MS) assays for metabolites implicated in PE, we investigated early 
pregnancy biomarkers predictive of PE in the UPBEAT cohort of obese 
women and explored interaction in sub-groups.
Methods: A MS assay library containing 54 metabolites was used to 
analyze plasma (16 ± 1.5 weeks), in a nested case:control study of 65 
women who later developed PE, and 645 controls from the UPBEAT 
study (Poston et al, Lancet Diabetes Endocrinol 2015,3(10):767-777). 
PE was defined according to ISSHP 2001 criteria. 44 metabolites (%CV 
&le; 25%, missing values &le; 20%), placental growth factor (PlGF), 
triglycerides and simple clinical risk factors were considered for predictor 
analysis. Univariable prognostic performance was quantified using 
AUROC; variables with AUROC &ge; 0.60 and a lower limit of the 
95% confidence interval of AUROC &ge; 0.50 were deemed of interest. 
The additive prognostic potential of metabolites was compared to that of 
routine factors alone (clinical and PlGF). Sub-group analyses for explored 
interaction with parity, morbid obesity (bmi &ge; 40) ethnicity, GDM 
status, preterm PE. The significance in difference between AUROCs were 
tested using Delong’s method.
Results: Univariable analysis revealed 11 predictors with AUROC ranging 
from 0.60 to 0.68, with mean systolic (SBP) and mean diastolic blood 
pressure (DBP) (mean of 2 measurements) being the most predictive 
(Figure 1; top left panel). Multivariate models were also developed using 
the 11 predictors (figure 1; bottom left panel). Differences in predictive 
performance of risk factors were observed in some subgroups (figure 1; 
right panel).
Conclusion: In addition to blood pressure measurements, a set of specific 
metabolites with predictive performance for PE in obese women was 
identified. Although a trend of increased predictive performance with the 
addition of metabolites biomarkers was observed, the difference did not 
reach statistical significance when compared to the routine model (PlGF 
and BP). Subgroup analysis suggests different mechanistic may contribute 
to pre-eclampsia in sub groups of obese pregnant women.
*Figure(s) will be available online.

F-198
Increased Maternal Plasma and Urinary Levels of Neutrophil 
Gelatinase-Associated Lipocalin (NGAL) and Kidney Injury 
Molecule-1 (KIM-1) in Women with Preeclampsia. Yuping Wang∗, 
Yang Gu, Danielle Cooper, John Morgan, Charles McCathran, David 
Lewis. LSUHSC-Shreveport, Shreveport, LA, United States.
Introduction: Kidney glomerular lesion is a significant pathological 
characteristic in PE. Neutrophil gelatinase-associated lipocalin (NGAL) 
and kidney injury molecule-1 (KIM-1) are biomarkers for acute kidney 
injury. This study was undertaken to determine if altered maternal and 
urine levels of NGAL and KIM-1 levels are present in PE.
Methods: Maternal venous blood and urinary specimen were obtained 
from 203 pregnant women at University Health, Louisiana State 
University Health Sciences Center - Shreveport (LSUHSC-S), including 
83 from normal pregnant women, 20 from women complicated with 
chronic hypertension (CHT), and 100 from PE. Venous blood (n=54) 
and urinary (n=52) specimen were also obtained 24hrs and 6-8 weeks 
postpartum from normal and PE pregnant women. Plasma and urine levels 
of NGAL and KIM-1 were measured by ELISA. Patient demographic 
data including maternal age, blood pressure, BMI, gestational age at 
blood draw and delivery, delivery mode and history of CHT and PE were 
obtained by chart review. Data are presented as mean±SE and analyzed 

by ANOVA, Mann-Whitney test, unpaired or paired t-test. Correlations 
between maternal and urine KIM-1 to NGAL were calculated. A p level 
less than 0.05 was considered statistically significant.
Results: Our results showed: 1) Both maternal and urine levels of NGAL 
and KIM-1 were significantly higher in PE than normal pregnant controls: 
plasma NGAL: 63.3±4.1 vs. 44.4±3.4 ng/ml and KIM-1: 1,207±284 vs. 
388±91 pg/ml; urine NGAL: 64.3±10.9 vs. 36.4±7.9 ng/ml and KIM-1: 
858±119 vs. 371±65 pg/ml, p<0.01, respectively; 2) Maternal plasma, but 
not urine, levels of NGAL were significantly higher in CHT, 81.6±10.9 ng/
ml, than in normal controls, p<0.01; 3) Neither plasma nor urine KIM-1 
levels were different between CHT and normal controls; 4) Urine KIM-
1 and NGAL levels were correlated in PE (r=0.317) and CHT (r=0.32); 
5) Urine, but not plasma, levels of NGAL and KIM-1 were significantly 
reduced 6-8 weeks postpartum compared to prenatal levels in PE, p<0.05.
Conclusion: NGAL is an acute phase protein and is induced in 
inflammatory conditions and it is rapidly release in response to tubular 
injury. KIM-1 is considered a specific biomarker for renal proximal 
tubule injury. Increased urine secretion of NGAL and KIM-1 indicates 
that tubular injury is present in PE.

F-199
Preeclampsia Differentially Dysregulates Transcriptomic Profiles and 
Function in Female and Male Fetal Endothelial Cells. Chi Zhou†,1 
Qin Yan∗,2 Xin-Wen Chang,1 Ronald R. Magness∗,3 Bird M. Ian∗,1 Jing 
Zheng∗.1 1University of Wisconsin-Madison, Madison, WI, United States; 
2Tongji University School of Medicine, Shanghai, China; 3University of 
South Florida, Tampa, FL, United States.
Introduction: Preeclampsia (PE) impairs maternal and fetal endothelial 
function. Children born to mothers with PE are at increased risk of 
cardiovascular diseases in adulthood, implicating that PE adversely 
programs fetal vasculature in utero. To date, the mechanism underlying 
PE-dysregulated endothelial function remains elusive. In addition, it 
is unclear if there are sexual dimorphisms in PE-dysregulated fetal 
endothelial function. We hypothesize that PE dysregulates fetal 
endothelial transcriptome and disturbs cytokine- and growth factor-
induced endothelial function in a fetal sex-specific manner.
Methods: Highly purified, unpassaged human umbilical vein endothelial 
cells (P0-HUVECs) were isolated immediately after delivery from 
normotensive (NT; 39±0.5 wks) and PE (38±0.5 wks) pregnancies with 
female (F; n=5-8 for NT & PE) and male (M; n=6-8 for NT & PE) fetuses. 
RNAseq analysis was performed for F & M P0-HUVECs from NT & PE. 
Bioinformatics and statistical analysis with false discovery rate (FDR) 
multiple testing correction were performed to identify the differentially 
expressed (DE) genes among groups. RNAseq data were confirmed with 
RT-qPCR. Functional genomics analysis was performed with ingenuity 
pathway analysis software to identify PE-dysregulated pathways. Cell 
proliferation, migration, and monolayer integrity assays were performed 
with passage 1 (~5 days of culture) F and M HUVECs from NT and PE 
pregnancies (n=5-7).
Results: There are 1561 DE-genes between F and M NT P0-HUVECs. 
Compared with NT cells in the same sex, PE dysregulated 926 and 172 
genes in F and M P0-HUVECs, respectively. PE differentially disrupted 
eNOS and Ca2+ signaling pathways as well as TNF-, TGFβ1-, and FGF2-
regulated genes in F & M P0-HUVECs. PE promoted TNFα-induced cell 
proliferation in F but not M HUVECs. TNFα significantly stimulated cell 
migration in F and M HUVECs from NT. PE inhibited this TNFα-induced 
cell migration in F but enhanced it in M HUVECs PE. TNFα significantly 
decreased endothelial monolayer integrity in F, but not in M HUVECs 
from NT. PE further reduced TNFα-weakened monolayer integrity in 
both F and M HUVECs in a dose-dependent manner. Additionally, PE 
inhibited FGF2-strengthened monolayer integrity in F HUVECs but not 
in M HUVECs.
Conclusion: PE differentially dysregulates endothelial function-associated 
pathways in female & male fetal endothelial cells. PE also dysregulates 
fetal endothelial responses to cytokine (TNFα) and growth factor (FGF2) 
depending on fetal sex. These fetal sex-specific PE-dysregulated genes/
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pathways could serve as potential sex specific biomarkers and therapeutic 
targets for fetal endothelial dysfunction and cardiovascular diseases in 
PE children. (AHA17POST33670283, NIH HD38843)

F-200
Uterine and Placental β2 Adrenergic Receptor (β2AR) Distribution 
during the Ovarian Cycle and Pregnancy. Esma Kirimlioglu-Konuk†, 
Maja Okuka, Charles J Lockwood, Umit A. Kayisli, Ronald R. Magness∗. 
University of South Florida, Tampa, FL, United States.
Introduction: The follicular (Fol) phase and pregnancy (Preg) have 
elevated estrogens and increased uterine perfusion. In Preg ovine uterine 
artery (UA) endothelial cells catecholamine and catecholestradiol 
stimulated proliferation is mediated by β2AR, not estrogen receptors. 
βARs, elicit UA vasodilation and angiogenesis in Preg. We studied spatial-
temporal expressions of β2AR in UA arterioles and uterine tissues during 
ovarian cycle and at the placental maternal-fetal interface.Hypothesis: 
Compared to luteal (Lut) phase, β2ARs are elevated in UA endothelium 
and smooth muscle during physiologic states of elevated estrogen.
Methods: β2AR immunohistochemistry was performed on paraffin 
sections of sheep uterus from nonpregnant (Luteal [Lut] & Fol n=6 
each) and 2nd trimester (Tri; 0.55 gest n=3) and 3rd Tri (0.82 gest n=6) of 
Preg (Term=147d). 2nd and 3rdTri placentomes were stained for β2AR at 
the maternal-fetal interface. Results were semi-quantified by H scoring.
Results: Endometrial luminal and glandular epithelial β2ARs were 
unchanged in Lut, Fol, or Preg. In all groups, uterine capillaries had 
robust β2AR staining. Compared to Lut phase controls, endometrial and 
myometrial resistance arteriolar tunica intima (endothelium) showed 
strong β2AR levels, with further elevations during the Fol phase and 
2ndTri, falling to Lut levels in 3rdTri. By contrast, tunica media (α-SMA+) 
and perivascular stroma (tunica externa) displayed moderate and similar 
β2ARs during the ovarian cycle and 2ndTri, but fell to nearly undetectable 
levels in 3rdTri. Placentomes, showed very high β2AR expression in apical 
endothelium of maternal uterine capillaries and arterioles in the 2ndTri, 
which then decreased in the 3rdTri. Unlike the moderate trophoblast β2AR 
expression that was unchanged, chorion and fetoplacental arterioles 
showed very weak β2ARs in 2ndTri, that rose substantially in the 3rdTri, 
but only at the functional maternal-fetal exchange areas.
Conclusion: Dramatic increases in β2ARs during Preg in UA and 
fetoplacental endothelium of pericapillary resistance arterioles may 
explain the greater angiogenic responses to catecholamines and 
catecholestrogens at the maternal-fetal interface. These β2AR effects on 
Preg UA angiogenesis demonstrate receptor and signaling convergence of 
the endothelial adrenergic and estrogenic systems, providing gestational 
evolutionary advantages for modulating uterine and placental perfusion 
and stress. NIH: HD38843, HL87144, HL117341

F-201
The Protective Effects of Human Umbilical Cord Mesenchymal Stem 
Cell-Derived Exosomes on Preeclampsia. Xinwen Chang†,1 Julei Yao†,1 
Linyan Jia†,1 Qizhi He∗,1 Jing Zheng∗,2 Kai Wang.1 1Shanghai First 
Maternity and Infant Hospital,Tongji University School of Medicine, 
Shanghai, China; 2University of Wisconsin-Madison, Madison, WI, 
United States.
Introduction: The study aims to explore the therapeutic roles of exosomes 
derived from human umbilical cord mesenchymal stem cell (hucMSC-
exos) on preeclampsia.
Methods: HucMSCs were characterized by flow cytometry and 
multipotent differentiation potential analyses. HucMSC-exos were 
isolated from the cultured media of hucMSCs by ultra-centrifuge and 
identified by transmission electron microscopy, nanoparticle tracking 
analysis (NTA) and Western blotting. We used a well-characterized 
soluble fms-like tyrosine kinase-1 overexpression (OV-sFlt1) model to 
generate a preeclampsia-like condition in pregnant mice that reproducing 
the human gestational complication. The therapeutic effects of hucMSC-
exos on preeclamptic mice were examined by measuring blood pressure 
and urinary albumin/creatinine ratio of dams, fetal size, and placental 
histological analyses. A series of functional assays were performed to 
assess the effects of hucMSC-exos on endothelial cell functions in vitro.

Results: HucMSCs were positive for CD105, CD73 and CD90, but 
negative for CD45 and able to differentiate into osteoblasts and adipocytes. 
HucMSC-exos exhibited a typical cup-shaped morphology with a 
mean diameter of 30-150 nm and positive for CD63, CD9 and CD81. 
Overexpression of sFlt1 in pregnant mice induced hypertension and 
restricted fetal size. Administration of the hucMSC-exos to preeclamptic 
pregnant mice partially reversed sFlt-1-induced hypertension and serum 
mouse sFlt-1 concentrations. Treating with hucMSC-exos also increased 
fetal size and improved placental vascular density and diameter in 
comparison with normal saline treated OV-sFlt1 mice. In an in vitro cell 
model, hucMSC-exos augmented the angiogenic properties including cell 
proliferation, migration, and tube formation of OV-sFlt-1 human umbilical 
vein endothelial cells (HUVECs),as well as enhancing the activation of 
endothelial nitric oxide synthase.
Conclusion: Taken together, we propose that hucMSC-exos may be 
efficacious for treating preeclampsia and improving perinatal outcomes 
through protecting against endothelial dysfunction induced by anti-
angiogenic factors in preeclampsia.

F-202
Placental Growth Factor is Decreased in Human Umbilical Vein 
Endothelial Cells Exposed to Preeclamptic Sera. Kewei Zhang∗,1 
Peter Smith∗,1 Vincent Lee∗,2 Indika Alahakoon∗.1 1Westmead Institute 
for Maternal & Fetal Medicine, Westmead Hospital at University of 
Sydney, Sydney, Australia; 2Westmead Hospital at University of Sydney, 
Sydney, Australia.
Introduction: Preeclampsia (PE) is a pregnancy specific complication 
which affects 2-8% of parturient. Alterations in angiogenic factors 
VEGF, PIGF, and their receptors sFlt-1, KDR appear to be involved in 
the pathogenesis of preeclampsia. Endothelial cell function is proposed 
to be altered by these factors in the maternal circulation of women with 
preeclampsia. The objective of this study is to investigate whether PIGF 
expression is altered in HUVEC exposed to the sera from women with 
preeclampsia. We hypothesize that the expression of PIGF protein will 
be reduced in HUVEC treated with preeclamptic sera. 
Methods: Subjects - women between 24-40 weeks of gestation were 
recruited at Westmead Hospital Sydney into clinical groups: non 
pregnancy, normal pregnancy, PE, PE+IUGR. Blood were collected. 
Samples - 5% sera of 2-3 participants from each normal controls, PE and 
PE+IUGR groups at 32 and 38 weeks of gestation were pooled and diluted 
with HUVEC FBS free medium or with medium containing 5% BSA prior 
to exposure to HUVEC. Cell culture - immortalized HUVEC (HUEhT-1) 
were plated in 24 well plates. Pooled sera from each group were added 
to the cells and incubated at 8% and 20% O2 incubators respectively for 
12 hours. Supernatant were collected for detection of Human PIGF by 
ELISA (R&D System Human PIGF DuoSet Kits). 
Results: Our result showed reduced PlGF in HUVEC exposed to any 
preeclamptic sera and to normal groups’ sera compared to untreated cell 
controls at both 20% and 8% O2 incubation. Our data also demonstrated 
there was decrease of PlGF in HUVEC exposed to the sera particularly 
from PE at 32 weeks of gestation compared to untreated HUVEC (Figure 
1). The expression of PIGF was also higher in HUVEC cultured with 10% 
FBS compared to HUVEC cultured with 5% FBS/BSA and free FBS/
BSA. In free FBS/BSA HUVEC at 20% O2 incubation, the expression of 
PIGF were lower in all groups compared with 5% BSA cultured HUVEC 
at same O2 level.
Conclusion: The results of our study suggests that PIGF was decreased in 
HUVEC exposed to the sera of normal and preeclamptic pregnancy. The 
level of PIGF was lower in HUVEC treated with sera of PE at 32 weeks of 
gestation. This reduction in PlGF was higher at the 20% oxygen exposure 
than at 8% oxygen exposure. Our future study will further examine the 
mRNA expression of PIGF and sFlt-1, as well as the protein expression 
of sFlt-1 in HUVEC exposed to the sera of different groups.
*Figure(s) will be available online.
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F-203
Leptin-Induced Placental IL-8 and MCP-1 Production in Fetal 
Macrophages Contributes to the Pathogenesis of Preeclampsia. 
Chinedu Nwabuobi†,1 Zhonghua Tang,2 Kellie Larsen,1 Asli Ozmen,1 
Ozlem Guzeloglu-Kayisli,1 Frederick Schatz,1 Seth Guller,2 Umit A 
Kayisli,1 Charles J Lockwood∗.1 1University of South Florida, Morsani 
College of Medicine, Tampa, FL, United States; 2Yale School of Medicine, 
New Haven, CT, United States.
Introduction: Leptin binding to its receptor (LEPR) regulates body weight 
and functions as a modulator of immune responses and angiogenesis. In 
preeclampsia (PE), there is elevated LEPR and Interleukin (IL)-6 co-
expression in Hofbauer cells. Leptin enhances IL-6 secretion in cultured 
Hofbauer cells, suggesting that LEPR-leptin interactions in Hofbauer 
cells contribute to PE-associated inflammation. IL-8 and monocyte 
chemoattractant protein 1 (MCP-1) recruit neutrophils and monocytes/
macrophages, respectively. Since mounting evidence suggests a potential 
role of IL-8 and MCP-1 levels in PE, we hypothesize that LEPR-leptin 
interactions augment Hofbauer cell secretion of IL-8 and MCP-1.
Methods: Primary Hofbauer cell cultures (n=3) isolated from term 
placentas were treated with control or 10, 100 and 1000 ng/ml recombinant 
(r-) leptin for 24h. Conditioned media supernatants (CMS) were collected, 
and IL-8 and MCP-1 levels measured by ELISA (n=3 with duplicates). 
Statistical analysis was performed using one-way ANOVA with P<0.05 
considered significant. Data are presented as mean ± SEM.
Results: In control Hofbauer cell CMS, MCP-1 levels were 2.1 ± 0.12 
ng/ml. MCP-1 levels displayed a concentration-dependent increase by 
the addition of 10 or 100 ng/ml leptin (7.1 ± 1.5 and 9.6 ± 0.16 ng/ml, 
respectively) with statistical significance attained at 1000 ng/ml leptin 
treatment (93.3 ± 6.7 ng/ml; P<0.05 vs. control). IL-8 levels in control 
CMS were 52.5 ± 4.7 ng/ml, and displayed a concentration-dependent 
increase in Hofbauer cell CMS at 10 or 100 ng/ml leptin treatment (61.0 
± 0.6 or 102.3 ± 5.9 ng/ml), attaining statistical significance at 1000 ng/
ml leptin treatment (399.7 ± 59.8 ng/ml; P<0.05 vs. control).
Conclusion: This study identifies leptin induction of IL-8 and MCP-1 
secretion in cultured Hofbauer cells. Since PE is associated with elevated 
serum leptin levels, this finding suggests a mechanism whereby leptin 
contributes to PE-associated inflammation.

F-204
Maternal Programmed Cell Death Protein 1 (PD-1) Levels are 
Increased in Women with Preeclampsia. Yuping Wang∗, Yang Gu, John 
Morgan, Danielle Cooper, Claude Lockhard, Claude Lockhard, Charles 
McCathran, David Lewis. LSUHSC-S, Shreveport, LA, United States.
Introduction: Programmed cell death-1 (PD-1 or CD279) and its ligand 
(PD-L1 or CD274) have been merged as key players in regulating immune 
tolerance and host immunosuppression. Both PD-1 and PD-L1 have 
soluble forms (sPD-1 and sPD-L1). Preeclampsia (PE) is associated with 
maladaptation of immune tolerance during pregnancy. This study aimed to 
determine if altered maternal sPD-1 and sPD-L1 levels are present in PE.
Methods: Maternal venous blood was obtained from 166 pregnant 
women, 81 from normotensive and 85 from PE. Plasma levels of sPD-
1 and sPD-L1 were measured by ELISA. Patient demographic data 
including maternal age, BMI, nulliparity, gestational age at blood draw 
and delivery, and baby gender were collected by chart review. data are 
expressed as mean±SE. Statistical analysis was performed using computer 
software GraphPat Prism. A probability level of less than 0.05 was set as 
statistically significant.
Results: Maternal sPD-1 concentrations were significantly higher in PE 
than in normotensive controls, 6,262±1,860 pg/ml vs. 1,134±349 pg/ml, 
p<0.01. sPD-1 levels were not statistically different between <34weeks 
and >34weeks of gestation in both normotensive and PE groups. Maternal 
sPD-1 levels were higher in women 4-8 weeks postpartum than that during 
pregnancy in both normal and PE pregnant women. sPD-1 levels were 
relatively higher in mothers with female fetus than with male fetus in PE: 
8,104±3,054 vs. 3,802±2,177 pg/ml, but relatively lower in mothers with 
female fetus than with male fetus in normal pregnant women: 425±134 vs. 
625±182 pg/ml. sPD-L1 was undetectable in maternal plasma specimen.

Conclusion: PD-1 is a cell surface receptor that negatively regulates 
immune responses and promotes self-tolerance by suppressing T-cell 
inflammatory activity. sPD-1 is generated by proteolytic cleavage and 
alternative spliced mRNA. Although the mechanism of how PD-1 and 
its soluble form are regulated during pregnancy is not known, increased 
maternal sPD-1 levels in PE suggest that altered PD-1 or sPD-1 signaling 
pathway is involved in the development of the pregnancy-specific immune 
tolerance during pregnancy and elevated sPD-1 production occurs in PE. 
Whether altered maternal sPD-1 levels is associated with fetal gender 
differences and immune tolerance dissimilarity during pregnancy needs 
further investigation.

F-205
Maternal Serum CXCL9 and CXCL10 and the Risk of Preeclampsia 
and/or Fetal Growth Restriction Associated with Placental 
Inflammation. Francesca Gaccioli,1 Susanne Lager,1 Ulla Sovio,1 Neil 
Sebire,2 Flora Jessop,1 Stephen Charnock-Jones,1 Gordon Smith∗.1 
1University of Cambridge, Cambridge, United Kingdom; 2University 
College Hospital, London, United Kingdom.
Introduction: Villitis of unknown etiology (VUE) is an inflammatory 
lesion of the placental chorionic villi tissue. It is one of the underlying 
mechanisms which leads to placental dysfunction and it has been associated 
with adverse pregnancy outcome. We evaluated maternal circulating 
biomarkers reflective of placental inflammation in preeclampsia (PE) and 
fetal growth restriction (FGR) in presence or absence of VUE.
Methods: Using the Ella platform (ProteinSimple), we measured C-X-C 
motif chemokine ligand 9 and 10 (CXCL9 and CXCL10) at 36 weeks of 
gestation (wkGA) in maternal serum samples (n=663) collected during 
the Pregnancy Outcome Prediction study. Placental inflammation was 
evaluated at term in 833 patients, including 242 PE cases (ACOG 2013 
Guideline) and 196 FGR cases (BW<5th customised centile). VUE was 
diagnosed by 2 pathologists based on automated haemotoxylin and eosin 
staining of 4 villous biopsies per placenta (3µm sections). Cases were 
defined as PE or FGR in the presence or absence of VUE. The present 
analysis includes 17 cases with VUE, 148 cases without VUE, and a 
common comparison group of 289 random controls. When measurements 
were treated as continuous variables, the discrimination between cases 
and controls was quantified using the area under the receiver operating 
characteristic (ROC) curve. The biomarker concentration was also 
analysed as a binary variable in order to evaluate the association with case 
status of an elevation above the 90th centile of the distribution (defined in 
the random sub-cohort).
Results: The association between maternal serum CXCL9 and CXCL10 
and the outcome was much stronger in presence of VUE (area under the 
ROC curve [95% CI] = 0.78 [0.68-0.89] for CXCL9, and 0.72 [0.60-
0.84] for CXCL10) than in the absence of VUE (0.64 [0.59-0.70] for 
both CXCL9 and CXCL10). A CXCL9 concentration above 90th centile 
predicted the outcome better in presence of VUE (OR [95% CI], 2-sided 
Fisher’s exact P: 5.08 [1.81-14.36], P=0.006) than in the absence of 
VUE (2.17 [1.24-3.82], P=0.010). Elevation of CXCL10 was similarly 
predictive of the outcome with or without VUE (2.08 [0.61-7.23], P=0.23 
and 2.36 [1.35-4.15], P=0.004, respectively).
Conclusion: Elevated maternal serum levels of CXCL9 and CXCL10 are 
associated with PE and FGR and the association of CXCL9 is stronger 
in cases with signs of placental inflammation, suggesting that VUE 
might contribute to the aetiology of the disease in some patients. Our 
data indicate that different biomarkers might have varying predictive 
capacity for different disease sub-types in complications with complex 
pathogenesis, such as PE and FGR. Therefore, a panel of biomarkers 
reflective of the multiple disease phenotypes may result in improved 
clinical risk assessment.
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F-206
Adverse Neonatal Outcomes in Stage 1 and Stage 2 Hypertensive 
Pregnancies. Sarah C Rogan†,1 Samia Lopa,2 Elizabeth F Sutton†,2 
Danielle Sharbaugh,2 Janet Catov∗.1,2 1University of Pittsburgh, Pittsburgh, 
PA, United States; 2Magee-Womens Research Institute, Pittsburgh, PA, 
United States.
Introduction: Women with chronic hypertension prior to pregnancy are 
at increased risk for adverse maternal and neonatal outcomes. Recently, 
revised guidelines from the American Heart Association (AHA) and the 
American College of Cardiology (ACC) lowered the threshold for the 
diagnosis of hypertension in adults. The implications of applying these 
criteria to pregnant women are unclear. We sought to determine whether 
neonates of women entering pregnancy with hypertension as defined by 
the AHA/ACC criteria are at increased risk for adverse outcomes.
Methods: We conducted a retrospective cohort study including all women 
who attended at least two prenatal visits before 20 weeks gestation 
and delivered a singleton infant at Magee-Womens Hospital between 
January 2015 and June 2018 (n=18,792 deliveries). Data were obtained 
from the Magee Obstetric Maternal and Infant database (Pittsburgh, 
Pennsylvania), which abstracts features from health records. Applying 
the new ACC/AHA criteria to blood pressure measured prior to 20 weeks 
gestation, women were classified as normotensive (<130/80 mmHg), 
stage 1 hypertensive (130-139/80-89 mmHg), or stage 2 hypertensive 
(≥140/90 mmHg). A random intercept logistic regression model was used 
to assess the association of early pregnancy hypertensive status with a 
composite neonatal adverse outcome including intrauterine and perinatal 
death, small-for-gestational-age (SGA), 5-minute Apgar <7, and NICU 
admission, adjusted for maternal covariates (age, nulliparity, race, BMI, 
smoking status, and preexisting diabetes).
Results: In the cohort, 84% (n=15,856) of deliveries were to normotensive 
women, and 10% (n=1,883) and 6% (n=1,053) were to women with stage 
1 and 2 hypertension, respectively. The mean gestational age at delivery 
for the cohort was 39.0 ± 2.2 weeks and did not differ by hypertensive 
status. The adjusted odds of the composite neonatal outcome was increased 
in women with stage 2 hypertension (aOR 2.41, 95% CI 2.06-2.82) and 
was modestly higher in women with stage 1 hypertension (aOR 1.13, 95% 
CI 0.99-1.29). Compared to normotensive women (12.6%), more infants 
of stage 1 (15.0%) and stage 2 (29.0%) hypertensive women required 
NICU admission (p<0.0001), but SGA was less common in infants of 
stage 1 (8.8%) compared to normotensive (10.2%) and stage 2 (15.7%) 
hypertensive women (p<0.0001).
Conclusion: Infants of women with stage 1 hypertension in early 
pregnancy might be at risk for certain adverse outcomes, but further 
investigation into additional neonatal complications and the potential 
impact of antenatal fetal surveillance should be undertaken. This work 
was supported by the AHA Go Red for Women SFRN (contracts AHA 
AHA16SFRN27810001 and 16SFRN28930000).

F-207
Intrauterine Insemination Pregnancy Outcomes: A Single Center 
Retrospective Study Comparing Fertile and Infertile Women. Jessica 
Ryniec†,1 Tendai Chiware†,1 Lucia Brown,1 Michael DeSarno,2 Elizabeth 
McGee,1 Navid Esfandiari∗.1,3 1University of Vermont Medical Center, 
Burlington, VT, United States; 2University of Vermont College of Medicine, 
Burlington, VT, United States; 3DHMC, Lebanon, NH, United States.
Introduction: Intrauterine insemination (IUI) is simple, noninvasive, 
widely used and less expensive than other methods of assisted 
reproduction. We aimed to evaluate the pregnancy outcomes of women 
undergoing IUI for infertility using their partners sperm, compared to 
fertile women seeking single parent or same sex procreation (RXD).
Methods: All IUIs performed by REI fellows and nurses from January 1, 
2013 to March 31, 2018 at an academic Reproductive Endocrinology and 
Infertility Center were analyzed. Pregnancy outcomes were compared by 
patient demographics, fresh partner and donor sperm, diagnosis, use of 
ovulation induction, provider performing the IUI, post-wash total motile 
sperm count (TMS), and number of IUI cycles undertaken.
Results: There were 1438 cycles performed with a mean age of 34.7 
years ±4.6, BMI of 27.5 kg/m2 ±6.9. The median post-wash TMS was 

20.5 million, with Inter Quartile Range (IQR) 18.9. Most IUIs were 
performed for infertility (60.4%) compared to RXD (39.6%). The 
overall pregnancy rate from IUIs was 13.2%. The median post-wash 
TMS resulting in pregnancies was 22.1 million (IQR 17.6). There was 
a significantly greater pregnancy rate with RXD than partner specimens 
(16.3% vs. 11.8%, p=0.02). The median post-wash TMS was 18 million 
(IQR 22) for infertility and 16.5 million (IQR 8) for RXD. The most 
common diagnosis with pregnancies from IUI (p=<0.0001) included RXD 
(29.4%), unexplained infertility (21%), diminished ovarian reserve (17%), 
PCOS (15%), male factor infertility (12.3%) and others (4.8%). Most 
pregnancies were observed in the first 5 IUI cycles and no pregnancies 
were observed after 10 IUI cycles (p=0.81). REI nurses performed 74% 
of IUIs. IUIs performed by REI nurses and fellows resulted in similar 
pregnancy rates (13.2% vs. 13.25%, p=0.98). To evaluate if other variables 
were significant independent predictors of pregnancy, logistic regression 
analyses were conducted, adjusting for age and BMI. This showed that 
pregnancy was significantly more likely with RXD specimens compared 
to specimens collected by the partner (OR: 1.43, 95% C.I.:(1.00, 2.05), 
p = 0.05). Pregnancy was significantly less likely with use of ovulation 
induction, compared to without (OR: 0.68, 95% C.I.:(0.47, 1.00), p = 0.05).
Conclusion: Our study showed higher pregnancy rates in women 
undergoing IUI for RXD compared to infertility. The higher pregnancy 
rates in the RXD group resulted from IUIs with lower post-wash TMS. In 
the infertility group, pregnancy from IUI was more likely with a diagnosis 
of unexplained infertility, diminished ovarian reserve, PCOS and male 
factor than in other infertility diagnoses. In our center, pregnancy rates 
were similar in IUIs performed by REI nurses compared to REI fellows.

F-208
A New Trend in #Doctoring: Physician Perspectives on Social Media 
Use. Jacqueline Sehring†,1 Anisa Hussain†,1 Elisabeth Rosen†,1 Lauren 
Grimm†,1 Jody Esguerra†,1 Ruchi Amin†,2 Karine Matevossian†,3 
Angeline Beltsos∗,1 Roohi Jeelani∗.1 1Vios Fertility Institute, Chicago, 
IL, United States; 2Wayne State University, Detroit, MI, United States; 
3Advocate Christ Medical Center, Chicago, IL, United States.
Introduction: Social media provides a fun and interactive online platform 
for discovering, creating, networking and marketing. It has even become 
a common source for obtaining health information, with 60-80% of 
Americans reporting doing so. “Health 2.0” describes a new movement 
challenging the notion that healthcare happens between a single patient and 
doctor in the context of a clinic. Now, healthcare communication extends 
beyond the exam room and into the personal lives of physicians and 
patients alike. We propose that physicians use social media as a platform 
to personally connect with patients, bring humanity to what they do, and 
extend their expertise to their own patients and those beyond the scope of 
their practice. Using surveys, we sought to determine the perspectives of 
physicians in regards to social media and healthcare delivery, in addition 
to investigate whether there was an improvement in clinical outcomes.
Methods: An anonymous survey was created and distributed to physicians 
using social media as a platform. The survey asked questions evaluating 
the impact of social media use, with a scale ranging from 0 through 
10, with 10 indicating “strongly agree”. The surveys were analyzed to 
determine average response and response frequencies.
Results: 22 physicians, 80% of which were aged 31-50, responded to the 
survey. Half of the physicians surveyed strongly agreed that social media 
allows them to extend their expertise to their patients and those beyond 
their practice. Most physicians (70.8%) agreed the goal of posting on social 
media is to educate patients, with 52% of physicians strongly agreeing with 
the statement. Physicians were slightly less likely to agree that the goal 
of social media use is to personally connect with patients (57%) or offer 
emotional support (66.6%). Yet, half of the physicians surveyed strongly 
agreed that the role of the physician should extend beyond the walls of 
the practice. On average, 42.8% of physicians noticed improvement in 
desired health outcomes among their followers.
Conclusion: In an era where personalized medicine has taken the forefront 
of healthcare, social media provides a new platform for individualized 
care. We propose that providing educational materials for patients 
through social media allows physicians to better communicate with 
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their patients and improve healthcare delivery. Given our results, most 
physicians strongly agree that the goal of posting on social media is to 
provide education to their patients and those beyond their practice. Of 
note, the majority of physicians using social media for doctoring were 
female in female-driven specialties, such as OB/GYN and Reproductive 
Endocrinology. Next steps involve exploring different areas of medicine 
to evaluate the impact within other subspecialties.

F-209
Body Mass Index is Not Associated with Donor Oocyte Recipient 
Success: A Paired Analysis Utilizing Sibling-Oocytes. Robert Setton†, 
Alice Chung, Lilli Zimmerman, Steven Spandorfer∗. Weill Cornell 
Medicine, New York, NY, United States.
Introduction: Obesity is associated with adverse reproductive outcomes 
including subfertility and increased risk of miscarriage in both natural and 
IVF conceptions. It is unclear if obesity confers a greater adverse effect 
on the oocyte or the endometrium. Donor oocyte recipients (DOR) are 
an ideal model to analyze effects on endometrial receptivity. Studies of 
DOR to date have had conflicting evidence, with some studies indicating 
worsening reproductive outcomes with increasing body mass index 
(BMI), but other studies and a meta-analysis have shown no difference 
in outcomes. We sought to determine if a higher BMI confers an adverse 
effect on endometrial receptivity by analyzing outcomes in sibling-oocyte 
recipients (oocytes from the same donor stimulation transferred to two 
different recipients), a model that controls for oocyte quality to a greater 
degree than any prior study.
Methods: Patients who underwent DOR cycles who received oocytes from 
a donor whose oocytes from a single controlled ovarian hyperstimulation 
cycle were split between two recipients were included. The two 
recipients of the single donor oocyte cycle were paired, categorized 
into two categories based on BMI (normal weight: BMI 18.5-24.9 kg/
m2 and overweight and above: BMI >25.0 kg/m2), and then analysis was 
performed on patients with discrepant BMI categories. Patients with 
uterine and severe male factor infertility were excluded. The primary 
outcome was implantation rate. Secondary outcomes included were 
positive pregnancy rate and delivery rate. Statistical analysis included 
paired t-test, chi-square test, and Fisher’s exact test. P<0.05 was deemed 
statistically significant.
Results: A total of 1,013 patients who underwent DOR cycles between 
January 2010 and December 2016 were screened for inclusion, of which 
408 patients had received oocytes from a split donor oocyte cycle. 
There were 71 pairs of patients (142 recipients) that had discrepant BMI 
categories and were analyzed. The groups were similar for age, gravity, 
parity, number of embryos transferred, and peak endometrial stripe. The 
mean BMI in the normal weight group was 21.9 kg/m2 and the mean 
BMI in the overweight and above group was 29.5 kg/m2. Implantation 
rates were similar for the two groups (54.5%±5.3% vs. 56.3%±4.8% for 
normal and overweight and above, respectively, P=0.72). The positive 
pregnancy rate (77.5% vs. 80.3%, P=0.28) and delivery rate (54.9% vs. 
60.6%, P=0.33) for the normal and overweight and above groups were 
also found to be similar.
Conclusion: In this idealized model that controls to the greatest degree 
possible for factors that would impact implantation, by using paired 
recipients from the same donor from the same stimulation cycle, we 
found that higher BMI did not reduce implantation, positive pregnancy, 
or delivery rates. These findings suggest that higher BMI does not confer 
an adverse effect on uterine receptivity.

F-210
Does In Vitro Fertilization (IVF) Insurance Coverage Change 
Provider Practice? Jenny S George†, Micaela J Stevenson, Anca Tilea, 
Ashley Hesson, Michael Lanham∗, James M Dupree∗, Molly B Moravek∗. 
University of Michigan, Ann Arbor, MI, United States.
Introduction: On January 1, 2015, a large academic institution 
implemented self-directed IVF insurance coverage for employees and 
students with an infertility diagnosis. It is unknown how insurance 
coverage for IVF impacts clinical management. The objective of this 
study was to examine practice patterns within the context of this insurance 

change. We hypothesized that patients with IVF coverage would have a 
shorter time to IVF initiation, fewer non-IVF treatment cycles, increased 
rate of preimplantation genetic testing for aneuploidy (PGT-A), and 
decreased time to live birth.
Methods: ICD-9/10 and CPT codes identified patients who underwent 
IVF from 1/1/15 to 4/28/18 (n= 568). Exclusion criteria included 
evaluation prior to 1/1/15, history of IVF treatment at an outside facility, 
IVF for fertility preservation, severe male factor or tubal factor infertility 
necessitating IVF, and PGT for a monogenic disorder or structural 
rearrangement. Primary outcome was “time to IVF”, defined as number of 
days from presentation to oocyte retrieval. Secondary outcomes included 
use of PGT-A, number of non-IVF cycles (gonadotropin, oral induction, 
intrauterine insemination, and/or hybrid) prior to IVF, total number of IVF 
cycles performed, and time to live birth, defined as number of days from 
presentation to first live birth. We performed univariate analyses using 
Chi-squared, Fisher’s exact, and independent t-tests. Multivariate linear 
regression identified independent predictors of time to IVF.
Results: 320 patients met inclusion criteria (141 without insurance 
coverage and 179 with insurance coverage). Average age in both groups 
was 33.3 years. Median time to IVF was similar between uncovered and 
covered patients (242.7 vs 261.3 days, NS), and was consistent across 
providers (242-257 days, NS). After adjusting for age, provider, infertility 
diagnosis, and previous treatment, time to IVF was not correlated with 
insurance coverage. Anovulatory infertility, PCOS, and no male partner 
were associated with increased time to IVF; age and previous treatment 
were associated with decreased time to IVF (r2= 0.106, p<0.001). 54% 
of patients with coverage had IVF plans that included PGT-A, compared 
to 53% of uncovered patients (NS). Mean number of non-IVF cycles was 
similar between covered and uncovered patients (2.67 vs 2.3 cycles, NS), 
as was the number of IVF cycles performed (1.39 vs 1.43 cycles, NS). 
Time to live birth was similar between uncovered and covered patients 
(582.5 vs 586.6 days, NS).
Conclusion: Time to IVF, number of non-IVF treatment cycles, and 
uptake of PGT-A was similar between patients with and without IVF 
insurance coverage. In patients who ultimately underwent IVF, insurance 
coverage did not affect time to live birth. These data provide reassurance 
that coverage status is unlikely to alter infertility provider practice and 
treatment strategy.

F-211
Association between Serum Estradiol Level on the Day of hCG 
Administration and Clinical Outcome. Xin Li, Qing Xue. Peking 
University First Hospital Beijing, Beijing, China.
Introduction: To evaluate the association between elevated serum 
estradiol (E2) levels on the day of human chorionic gonadotropin (hCG) 
administration during fresh IVF-ET cycles and clinical outcomes.
Methods: A total of 1771 infertile patients with their first fresh IVF-ET 
cycles were analyzed. Patients were categorized by serum E2 levels on the 
day of hCG administration into six groups: Group 1 (≤ 1000 pg/ml), Group 
2 (1001-2000 pg/ml), Group 3 (2001-3000 pg/ml), Group 4 (3001-4000 
pg/ml), Group 5 (4001-5000 pg/ml), and Group 6 (> 5000 pg/ml). The 
retrieved oocyte and MII oocyte numbers and implantation and clinical 
pregnancy rates of the groups were compared. For the 360 women with 
singleton births among all patients, the area under the corresponding ROC 
curve was calculated to assess the predictive value of the E2 change for 
the probability of low birth weight (LBW) infants.
Results: The retrieved oocyte and MII oocyte numbers and implantation 
and clinical pregnancy rates gradually increased from Groups 1 to 5 with 
the increase in E2 levels but decreased in Group 6. The parameters of Group 
1 were statistically worse than those of the other groups (P < 0.05). ROC 
analysis revealed that when a serum peak E2 of 3148 pg/ml was used to 
predict LBW, the sensitivity was 71.4%, and the specificity was 68.3%.
Conclusion: The results indicate that serum E2 levels have a concentration-
dependent effect on clinical outcomes. The optimal range of the E2 level 
during a fresh IVF-ET cycle is 1000-3148 pg/ml.
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F-212
The Probability of Clinical Pregnancy in Recipients of Donor Oocytes 
is Dependent Upon Donor Oocyte Lot Size. Anne Martini†,1 Kevin 
Richter,2 Heidi Hayes,3 Michael Tucker,2 Michael Levy,2 Kate Devine,2 
Alan DeCherney,1 Micah Hill,1 Nicole Doyle∗.1 1National Institutes of 
Health, Bethesda, MD, United States; 2Shady Grove Fertility, Rockville, 
MD, United States; 3California Cryobank, Los Angeles, CA, United States.
Introduction: In commercial egg banks, vitrified oocytes from a single 
donor are commonly split into lots of various sizes based on total number 
of available oocytes and donor performance history. Little data exists to 
guide recipients of donor oocytes on their probability of pregnancy when 
choosing a donor with an egg lot of a particular size. Our objective was 
to estimate the probability of at least one and two clinical pregnancies in 
donor-recipient IVF cycles according to the size of the donor oocyte lot.
Methods: Clinical pregnancies (confirmed intrauterine pregnancies 
with cardiac activity) from vitrified donor oocyte cycles performed from 
2011-2018 were retrospectively reviewed. Lot size ranged from 5-9 
MIIs per recipient cycle. Treatment outcomes were evaluated by lot size 
with linear regression. Cumulative clinical pregnancies from transfer 
of supernumerary vitrified blastocysts were estimated assuming our 
historically observed clinical pregnancy rate for donor oocyte vitrified 
blastocysts warmed for transfer (37.2%). Probabilities of at least one or 
at least two clinical pregnancies per insemination cycle were calculated 
assuming pregnancies as independent events.
Results: A total of 2812 recipient cycles were analyzed. The number of 
embryos per transfer was unrelated to lot size, but the number of surplus 
vitrified blastocysts increased by 0.3 with each additional oocyte in a 
lot. The likelihood of each individual oocyte resulting in an clinical 
pregnancy was 15.1%, requiring 6.6 oocytes to achieve one pregnancy. 
Oocyte efficiency remained consistent regardless of lot size. Estimated 
probabilities of at least one or at least two clinical pregnancies per 
insemination cycle increased incrementally with lot size.
Conclusion: Larger oocyte lots provide higher probabilities of clinical 
pregnancy in donor oocyte recipient cycles, likely due to the higher 
numbers of surplus blastocysts obtained. Estimated probabilities of one, 
two, or more pregnancies per inseminated lot can help informatively 
guide treatment decisions by increasing clarity of expectations for patients 
and caregivers. Lot size preference could potentially vary according to 
recipients’ family planning goals and their value of genetic consistency 
among children.

Table 1

Lot size 5 6 7 8 9 P-value

Number of recipient 
cycles 497 1852 139 276 48

Average number of 
embryos per transfer 1.5 1.5 1.5 1.4 1.4 NS

Average number of 
vitrified surplus high 
quality blastocysts per 
insemination cycle

0.6 0.9 1.2 1.5 1.8 <0.0001

Average total number 
of useable embryos per 
insemination cycle

2.1 2.4 2.7 2.9 3.2 <0.0001

Potential clinical 
pregnancy rate per 
inseminated MII 
oocyte

15.7% 15.2% 14.6% 15.1% 15.3% NS

Estimated probability 
of at least one clinical 
pregnancy per 
insemination cycle

56% 62% 68% 73% 77%

Estimated probability 
of at least two clinical 
pregnancies per 
insemination cycle

17% 22% 28% 34% 40%

F-213
A Step Towards the Automation of Intracytoplasmic Sperm Injection 
(ICSI): Real Time Confirmation of Oocyte Penetration by Electrical 
Resistance Measurement. Amir Mor†,1 Man Zhang†,1 Ecem Esencan†,1 
Burcin Simsek∗,2 Xiao-Bing Gao∗,1 Emre Seli∗.1 1Yale School of Medicine, 
New Haven, CT, United States; 2University of Pittsburgh, Pittsburgh, PA, 
United States.
Introduction: In robotic ICSI, piercing of the oolemma is determined 
by image processing algorithms that remain unreliable. Therefore, 
there is a need for an approach independent of optical visualization. 
We hypothesized that an increase in electrical resistance upon oocyte 
plasmatic membrane piercing can serve as an objective tool to confirm 
oocyte penetration. 
Methods: Oolemma piercing with the ICSI pipette was attempted by 
physically advancing the pipette towards the oocyte (collected from 6-12 
week-old mice) under microscopic visualization. Then, positive pressure 
was applied through the pipette to distend and rupture the oolemma. 
Electrical resistance parameters were characterized for the following: 1) 
TRUE MEMBRANE PIERCING: The oolemma is visually intact and, 
following pressure application, it distends and ruptures); 2) NEGATIVE 
MEMBRANE PIERCING: The oolemma is visually intact, and only 
the zona pellucida distends but the oolemma does not distend/rupture 
(following pressure application). 3) FRAGMENTED MEMBRANE: 
The oolemma is visually not intact (pressure was not applied since the 
oolemma is already ruptured). The electrical resistance of the ICSI pipette 
tip was measured continuously using a designated electrophysiological 
amplifier and median (min - max) resistances were calculated. Wilcoxon 
test for paired measurements was used.
Results: Significant electrical resistance increases were detected in all 
TRUE MEMBRANE PIERCING cases and in these cases only (n=11): 
23.8 MΩ (17.0 - 24.3) extracellularly vs. 31.3 MΩ (21.0 - 130) upon cell 
entry (P < 0.001). In these cases, rupturing the membrane, by positive 
pressure, led to an immediate resistance drop to around the extracellular 
levels 23.5 MΩ (17.0 - 24.6). In NEGATIVE MEMBRANE PIERCING 
cases (n=7), no significant resistance changes were detected: 24.5 MΩ 
(23.9 - 25.3) extracellularly vs. 24.5 MΩ (23.4 - 25.2) during pipette 
advancement (in an attempt to enter the cell), and 24.5 MΩ (23.6 - 
25.2) after pressure application (p was non-significant). Similarly, in 
FRAGMENTED MEMBRANE cases (n=12), no significant resistance 
changes were detected while advancing the pipette tip into the fragmented 
membrane space. Lastly, the baseline (extracellular) resistance did not 
change while touching the zona pellucida or entering the perivitelline 
space in any of the oocytes tested (n=30). 
Conclusion: An electrical resistance increase can serve as a reliable 
tool to confirm oocyte penetration, independent of optical visualization. 
The measurements were stable, reproducible, and can be performed 
immediately prior to sperm injection. This method can potentially be 
integrated into a manual or robotic ICSI system.

F-214
Impact of Infertility on Quality of LIfe in Women Seen in a Clinic 
Serving the Underserved in Phoenix. Linda R Nelson∗,1 Bindu Patel,2 
Dean Coonrod.3 1Unvisersity of Arizona College of Medicine Phoenix, 
Scottsdale, AZ, United States; 2Maricopa Integrated Heatlh System, 
Phoenix, AZ, United States; 3University of Arizona College of Medicine 
Phoenix, Phoenix, AZ, United States.
Introduction: Infertility affects 10 - 15% of couples worldwide and is a 
significant cause of stress. The FertiQoL instrument has been designed 
to quantify the factors important for women with infertility and has been 
used around the world. However, there is a need for additional data on 
women from culturally and economically diverse populations. This study 
was designed to measure the impact of infertility on women seen in a 
public safety-net facility and to identify the facotrs that are associated 
with psychosocial distress in these women.
Methods: Women over 18 years old, receiving care for infertility at 
MIHS CHC clinic from 8/2016 through 6/2018 were asked to participate 
in the study prior to their index visit. If they consented, they were given 
a survey which was a combination of the FertiQoL and demographic 
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questions. Additonal demographic and clinical information was abstracted 
from the medical record. Correllations between the socio-demographic 
variables and the FertiQoL were analyzed. This study was approved by 
the MIHS IRB.
Results: There were 33 patients enrolled in the study the first year and 
17 in the second. The mean age was 33 years old and the mean BMI was 
31. The majority of the patients were Hispanic (82%) and married (70%). 
The mean length of infertiity was 55 months and 42% of the patients were 
nuliparous. Overall the FertilQoL indicated that 57% of the women rated 
their health as good/very good and 72% were satisfied with their quality 
of life. The score for the relational subscale was somewhat lower that 
the other subscales. The score on the relational subscale was also lower 
as compared to that in 2 other larger studies. On the other subscales, our 
patinets had higher FertiQoL scores compared to these same studies. There 
were no differences in the scores between Hispanic and non-Hispanic 
women or between parous and nulliparous women. Those women who 
indicated that they desired psychological support had lower scores on the 
FertiQoL than those who did not want psychological support.
Conclusion: Our study had a small number of women, and the differences 
noted were not statistically significant. It is interesting to speculate 
however, on why our women had lower scores on the relational subscale. 
This finding may indicate that this is an important area in which our 
patinets need additional support. Our patinets did not proceed to high 
tech modalities of treatment such as IVF. We are currently extending 
this study to Hispanic and non-Hispanic women seen at another clinic in 
Phoenix in which IVF is routinely used by the patients. We hope to be able 
to compare whether women with access to high-tech more expensive but 
more successful treatments will respond differnetly on the FertiQoL than 
patinets of similar ethnicity seen in the safety-net clinic.

F-215
Effects of Pipelle Biopsy on the Endometrium and Subsequent 
Pregnancy Outcomes. Anna P Ponnampalam∗, Diana Osavlyuk†, Sarah 
Lensen, Joanna Perry, Cindy Farquhar. The University of Auckland, 
Auckland, New Zealand.
Introduction: Endometrial pipelle biopsy has been hypothesised to 
enhance pregnancy rates among women undergoing IVF. The exact 
molecular mechanism explaining this phenomenon is still not understood. 
The aim of this project was to investigate whether significant gene 
expression changes occurred in endometrium in response to endometrial 
biopsy and whether those changes correlated with pregnancy outcomes.
Methods: Two endometrial biopsies were taken during the window of 
implantation over two consecutive menstrual cycles prior to a planned In 
vitro fertilisation (IVF) cycle. Levels of serum estradiol and luteinising 
hormone (LH) were monitored to accurately determine ovulation time. 
Freshly collected endometrial samples were immersed in RNALater 
and stored at -80°C before analysing expression using real-time PCR. 
Concurrently steroid hormone regulation of the selected genes was 
analysed in endometrial epithelial and stromal cells in vitro.
Results: 28.6% women conceived following IVF. They displayed higher 
IL-6 expression in first baseline biopsy and lower expression of MIP-
1β in their second biopsy compared to women who did not conceive. 
Among the women who conceived, women with unexplained infertility 
displayed upregulation of endometrial IL-11, LIF, UPK1b, CHST2 and 
SDF1 expression in second biopsies compared to women with male 
factor infertility. IL-11, CHST2, TGFβ, TLR9 and SIRT1 levels differed 
significantly between non-pregnant groups with each infertility type. Apart 
from IL-6 and MIP-1β, altered gene expression stemmed primarily from 
populations of women with different infertility diagnoses and was not 
associated with clinical outcomes or as a response to endometrial injury.
Conclusion: Our results imply that performing an endometrial biopsy 
prior to IVF was not associated with improved pregnancy rates. Apart 
from IL-6 and MIP-1β, altered gene expression stemmed primarily from 
populations of women with different infertility diagnoses and was not 
associated with clinical outcomes or as a response to endometrial injury.

F-216
Infertility in Women with Idiopathic Hyperprolactinemia is 
Associated with Oxidative Stress. Larisa Suturina∗, Alina Atalyan∗, 
Lyudmila Lazareva∗, Leonid Sholokhov∗, Maria Rashidova∗, Lyubov 
Kolesnikova∗. Scientific Center for Family Health and Human 
Reproduction, Irkutsk, Russian Federation.
Introduction: Hyperprolactinaemia is one of the most frequent 
endocrinopathies in women of reproductive age and is accompanied 
by menstrual irregularity and infertility in a significant part of women. 
Previously it was suggested that hyperprolactinemia could contribute 
to infertility by inducing oxidative damage, but this data is mainly 
experimental and limited. Our objectives was to estimate the parameters 
of lipid peroxidation and antioxidants in infertile women with idiopathic 
hyperprolactinemia compared to fertile hyperprolactinemic women and 
healthy controls.
Methods: We examined a total number of 82 young premenopausal 
women: 33 hyperprolactinemic infertile women, aged 24.4 ± 0.3 years 
(group 1); 22 hyperprolactinemic fertile women, aged 23.5 ± 0.4 years 
(group 2) and 27 healthy controls, aged 23.6 ± 0.5 years. Exclusion 
criteria were: pituitary tumors, hypothyroidism, NCAH, dopamine 
agonists intake. All recruited women signed informed consent. Study 
was approved by the Institutional Ethics Committee. Serum prolactin, 
FSH, LH, estradiol, testosterone, 17-OH-Pg and TSH were measured 
by ELISA. Hyperprolactinemia was diagnosed in patients with prolactin 
level higher than upper normal limit (600 mIU/liter). Lipid peroxidation 
markers (conjugated dienes and thiobarbituric acid-reactive substances), 
as well as some antioxidants (tocoferol, retinol) and total antioxidative 
blood activity were assessed by spectrophotometric and fluorometric 
methods. ANOVA and Mann-Witney test were used for statistical analysis. 
A p lower than 0.05 was considered statistically significant. Data is 
presented as Mean (SD).
Results: As expected, prolactin concentrations were higher in women 
from groups 1 and 2 compared to controls (729,09 ± 111,17 mIU/liter 
and 935,46 ± 292,64 mIU/liter vs 263 ± 99 mIU/liter) without significant 
difference between groups 1 and 2. Concentrations of conjugated dienes 
were significantly higher in infertile women with hyperprolactinemia 
compare to fertile ones (p=0.04) and controls (p=0.0007). A threefold 
decrease in retinol levels was observed in infertile women both in 
comparison to healthy controls (p =0.001) and to fertile women with 
hyperprolactinemia (p = 0.006).
Conclusion: The data obtained indicate the involvement of lipid 
hyperperoxidation and antioxidant deficiency in reproductive function 
disorders, associated with hyperprolactinemia. 

F-217
Impact of Assisted Reproduction on Maternal Vascular Health in 
Pregnancy and Postpartum. Frauke von Versen-Höynck∗,1,2 Purnima 
Narasimhan,2 Elif Seda Selamet Tierney,3 Valerie L Baker,2 Virginia D. 
Winn∗.2 1Hannover Medical School, Hannover, Germany; 2Stanford 
University Medical Center, Stanford, CA, United States; 3Lucile Packard 
Children’s Hospital, Stanford, CA, United States.
Introduction: Our previous work shows that absence of a corpus luteum 
(CL) at conception is associated with impaired maternal vascular health 
in early pregnancy and an increased risk for preeclampsia. We now 
sought to determine if vascular dysfunction persists in late pregnancy and 
postpartum in women that conceived in the absence of a CL.
Methods: Blood pressure and endothelial function determined by 
EndoPAT were compared by number of CL in a prospective cohort of 
women at 11 to 14 weeks (N=58) and 35-37 weeks (N=44) gestation 
as well as 6-12 weeks postpartum (N=35): 0 CL (programmed frozen 
embryo transfer (FET)); 1 CL (spontaneous pregnancy after infertility 
and modified natural cycle FET); or > 3 CL associated with in-vitro 
fertilization.
Results: Women with 0 CL lacked the physiologic drop in mean arterial 
blood pressure in first trimester (3.39 ± 8.86 vs. -3.28 ± 9.73; P=0.03) 
and Reactive Hyperemia Index (RHI) was impaired compared to women 
with 1 CL. While RHI dropped in late pregnancy in conceptions in the 
presence of 1 CL or > 3 CL and recovered postpartum, suppression of CL 
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development was associated with a persistently low RHI in third trimester 
and postpartum. (*1 CL vs. 0 CL: p= 0.04; **0 CL vs. >3 CL: p=0.07, 
1 CL vs. 0 CL: p=0.09). Although blood pressures were higher in late 
pregnancy and postpartum in the 0 CL group they were not significant 
different compared to the 1 CL and > 3 CL groups.
Conclusion: Maternal vascular health is altered beyond pregnancy in 
women that conceived in the absence of a CL. This finding suggests 
that either yet undetected differences in the population exist already pre-
pregnancy or the aberrant hormonal milieu at conception has a prolonged 
impact on maternal vascular health.

Table: Vascular reactivity characteristics of the study population.

EndoPAT 0 CL 1 CL >3 CL

RHI (AU) (11-14 
weeks)*

1.64 (1.41 to 
1.89); N=18

1.98 (1.59 to 
2.22); N=28

1.72 (1.39 to 
2.10); N=12

RHI (AU) (35-37 
weeks)

1.55 (1.32 to 
1.64); N=13

1.54 (1.40 to 
1.76); N=21

1.54 (1.43 to 
1.60); N=10

RHI (AU) (6-12 weeks 
postpartum)**

1.52 (1.30 to 
1.70); N=10

1.75 (1.48 to 
1.99); N=18

2.21 (1.4 to 
2.74); N=7

F-218
Fetal Programming of Polycystic Ovary Syndrome (PCOS): In Utero 
Androgen Exposure Alters Murine Prenatal Ovarian Mitochondrial 
Structure and Function. Maya Barsky†,1 Liubin Yang†,1 Pardis 
Hosseinzadeh†,1 Jay C Dunn,2 William E Gibbons∗,1 Chellakkan S 
Blesson∗.1 1Baylor College of Medicine, Houston, TX, United States; 
2Agilent Technologies Inc, Boston, MA, United States.
Introduction: PCOS is the most common form of anovulatory infertility. 
While a strong hereditary pattern of PCOS has been established, no 
candidate genes have been found. The inheritance pattern may reflect a 
shared disease predisposing environment, such as hyperandrogenemia 
in utero in which daughters exposed to the same environment develop 
the PCOS phenotype. Given that mitochondria are entirely maternally 
inherited, alterations to mitochondrial structure and function after fetal 
androgen exposure can explain a mechanism of fetal programming and 
the poor oocyte quality seen in PCOS patients. Our aim is to analyze 
mitochondrial structure and real-time function, and alterations in gene 
expression of neonatal ovaries exposed to an in utero hyperandrogenic 
environment in a lean PCOS mouse model.
Methods: Pregnant dams were injected with dihydrotestosterone 
(DHT), 250µg/day/mouse, or vehicle on days 16-18 of pregnancy. Pups 
were euthanized on day 0 of life, ovaries were collected and processed 
for transmission electron microscopy (TEM) (n=3 controls, 4 DHT), 
mitochondrial DNA (mtDNA) copy number (n=6 controls, 5 DHT), 
mitochondrial gene expression with quantitative polymerase chain 
reaction (qPCR) (n=6 controls, 6 DHT). Further, we optimized a novel 
protocol to measure total ovarian oxygen consumption rate (OCR, 
measured in pmol/min/µg protein) using the seahorse analyzer (n=10 
controls, 25 DHT).
Results: Mitochondria structure was altered in the DHT exposed neonatal 
ovaries compared to controls in the oocytes, which showed vacuoles with 
loss of cristae on TEM. Although mitochondrial copy number showed 
no difference, genes encoded in mtDNA such as mtNd and mtCo1 
were downregulated (p<0.05). Mitochondrial function genes Mfn1 and 
Opa1 were also downregulated (p<0.05). The basal respiration (571.0 
vs. 183.1 p< 0.01), maximal respiration (429.1 vs. 124.9 p<0.01), ATP 
linked respiration (413.6 vs. 134.8, p<0.05) and proton leak induced O2 
consumption (157.4 vs. 48.34, p< 0.01) were all greater in DHT treated 
ovaries. Overall, extracellular acidification rate was low for both DHT 
exposed and control groups indicating a low glycolytic rate in neonatal 
ovaries.
Conclusion: Prenatal androgen exposure alters mitochondrial 
ultrastructure, downregulates genes encoded in mtDNA and function, 
and increases oxygen consumption rate. These changes may represent a 
compensatory attempt by the mitochondria to increase oxidative stress 
in androgen exposed ovaries during oogenesis and could lead to the 
diminished oocyte quality seen in PCOS patients.

F-219
Interactions in Metabolic, Inflammatory and Coagulation Markers 
in Women with Polycystic Ovarian Syndrome Compared to Normal 
Women. Tendai Chiware†,1 Maria Cristina Bravo,2 Michael DeSarno,3 
Thomas Orfeo,2 Carole A McBride,3 Elizabeth McGee,1,3 Kathleen 
Brummel-Ziedins,2 Ira Bernstein∗.1,3 1University of Vermont Medical 
Center, Burlington, VT, United States; 2University of Vermont, Burlington, 
VT, United States; 3University of Vermont College of Medicine, Burlington, 
VT, United States.
Introduction: Polycystic Ovarian Syndrome (PCOS) affects 5 to 10% 
of women of reproductive age resulting in menstrual abnormalities, 
hyperandrogenism, infertility, metabolic disturbances and cardiovascular 
risk. We aimed to examine subclinical metabolic, inflammatory and 
coagulation features in young women with PCOS.
Methods: Women were prospectively enrolled in an IRB approved study 
and we report on a subgroup analysis of 12 healthy and 14 women self-
reporting a diagnosis of PCOS. All measurements were collected during 
the follicular phase of the menstrual cycle, or following a withdrawal 
bleed (mean 9.4±3.5 days). Body composition was evaluated by Dual 
energy X-ray absorptiometry scan. Complete blood count, hormones 
(progesterone and estradiol in all women, testosterone, free testosterone 
and sex hormone binding globulin (SHBG) in PCOS), markers of 
inflammation (C-reactive protein (CRP), interleukin-6 (IL6), tissue 
necrosis factor (TNFα)), markers of hemostasis (plasminogen activator 
inhibitor 1 (PAI1), thrombin activatable fibrinolysis inhibitor (TAFI) and 
activated form (TAFIa/ai), and the complex between tissue plasminogen 
activator and PAI1 (tPA PAI1)), metabolic and lipid profiles were assessed. 
The groups were analyzed using t-test and Pearson correlations, data 
presented as mean ± standard deviation with the significance threshold 
set at p < 0.05.
Results: There were no statistically significant differences between 
the groups in age, BMI, lipid profiles, or total fat and fat distribution, 
except for gynoid lean body mass (5741.9g ± 597.9 in healthy, 6402g ± 
817.8 in PCOS, p=0.03). There were statistically significant differences 
in IL6 (2.8pg/mL ±1.2 in healthy, 4.6pg/mL ±2 in PCOS, p=0.01) and 
TNFα between the groups (0.6pg/mL±0.25 in healthy, 1.04pg/mL ±0.45 
in PCOS, p=0.02). We identified statistically significant correlations 
between TNFα and IL6 (r=0.67, p=0.001) and tPA PAI1 complex and CRP 
(r=0.54, p=0.005). In the PCOS group, SHBG was inversely correlated 
with CRP (r=-0.59, p=0.03) and tPA PAI1 (r=-0.57, p=0.03), but not with 
TNFα and IL6. SHBG also had a strong inverse correlation with platelet 
concentration, although this did not achieve statistical significance (r=-
0.51, p=0.06).
Conclusion: Although our sample size is small, our results suggest 
differences in gynoid fat distribution, subclinical inflammatory and 
prothrombotic profiles between PCOS and healthy women. These markers 
have hepatic origin and further prospective study may add to the growing 
body of literature on the PCOS phenotype. These differences may underlie 
some long term health risks associated with PCOS.

F-220
Human Mesenchymal Stem Cells Secretome Inhibits Androgen 
Production by Human Theca-Like Cells: Implications for Stem Cell 
Therapy of Polycystic Ovarian Syndrome. Abdeljabar El Andaloussi†,1 
Nahed Ismail∗,1 Natalia Garcia†,1 Jan MacAllister∗,2 Ayman Al-Hendy∗.1 
1UIC, Chicago, IL, United States; 2Penn State Hershey College of 
Medicine, Hershey, PA, United States.
Introduction: PCOS etiology is not fully understood, excess ovarian 
androgen production by theca cells is thought to be a central factor in 
driving this pathology. In PCOS, the expression of DENND1A.V2, the 
putative PCOS gene, in human theca cells correlated with CYP17A1 
expression and androgen biosynthesis. Our preclinical study using hMSCs 
implanted in the ovary of PCOS Letrozole model showed a significant 
improvement in hyperandrogenemia. The purpose of this study is to 
determine the impact of hMSCs secretome on immortalized human theca-
like cells. We hypothesize that hMSCs secretome contains specific factors 
that are able to inhibit androgen biosynthesis in human ovarian theca cells.
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Methods: Theca-like cells, purchased from ATCC (NCI-H295R), were 
seeded on culture dishes and cultured for 24 hours. Cells were then treated 
with control media (C) or conditioned media (CM). CM was previously 
prepared by collecting the media of hMSCs when those reached 90% 
confluence in their culture plate. 48 hours later, cells and supernatant 
serum free were collected for analysis. The C media was collected from 
3T3 fibroblast cells. Proliferation assay was based on Ki67 analysis with 
flow cytometry, mRNA of CYP17A1, CYP11A1 and DENND1A (V1 and 
V2) expression was quantified by real-time PCR, Western blot and flow 
cytometry. Media testosterone level was measured using RIA.
Results: Human theca-like cells cultured in hMSC CM showed 
significantly higher proliferation rate compared to the control group based 
on the percentage of gated Ki67+ cells (P<0.005). The quantification 
of testosterone in the media of CM-treated theca-like cells revealed 
significantly lower level of testosterone (ng/dl) compared to control 
(476.85 ± 40.09 vs. 267.7 ± 0.11) (P<0.05). The expression of CYP17A1 
(0.03 ± 0.0013 vs. 0.06 ± 0.001) (P<0.005) was decreased significantly 
and correlate with DENND1A expression (0.03 ± 0.003 vs. 0.08 ± 0.001) 
(p < 0.005) but not CYP11A1 (p= 0.12) in CM-treated theca-like cells 
versus control. The intracellular staining measured by FACS based on 
the mean fluorescence intensity of CYP17A1 was (88923.5 ± 1579 vs. 
771300 ± 13152.2) (P< 0.001), DENND1A1 was (46425 ± 2000.6 vs. 
70116 ± 137.1787) (p<0.005) in CM-treated theca-like cells compared to 
control. In western blot analysis of DENND1A, we observed that only the 
variant 2 was decrease significantly under hMSCs secretome treatment 
(p< 0.05). The experimental work on human theca cells established from 
PCOS patients is ongoing in our laboratory.
Conclusion: Therapeutic hMSCs capabilities in PCOS are mediated, at 
least in part, by their ability to inhibit androgen biosynthesis by theca 
cells. Stem cell therapy might potentially be a novel approach for effective 
treatment of PCOS-related morbidities.

F-221
Maternal Androgen Exposure Alters Gene Expression Profile in the 
Ovaries of Neonatal Offspring in a Lean Polycystic Ovary Syndrome 
(PCOS) Mouse Model. Pardis Hosseinzadeh†, Liubin Yang†, Maya 
Barsky†, Chellakkan S. Blesson∗. Baylor College of Medicine, Houston, 
TX, United States.
Introduction: PCOS is the most common ovulatory disorder in the world 
and is associated with adverse fertility outcomes. Lean PCOS comprises 
20-30% of the PCOS population and these patients tend to have higher 
androgen levels than their obese counterparts. Androgens play a key 
role in the etiology and progression of the disease. However, the role of 
androgens and the mechanism by which they cause dysfunction remains 
poorly understood. In a mouse model, maternal exposure to androgens 
causes lean PCOS in adult female offspring.Our aim was to identify 
whether maternal androgen exposure causes changes in gene expression 
related to ovarian function in the offspring at birth
Methods: Pregnant C57/B6 mice received dihydrotestosterone (DHT, 
250µg/mouse/day, n=6) during days16 -18 of gestation. Controls received 
vehicle (sesame oil, n=6). Ovaries from pups were harvested at birth 
(day 0) followed by RNA extraction and cDNA preparation. Quantitative 
polymerase chain reaction (qPCR) was used to compare the expression 
between the two groups. P < 0.05 was considered statistically significant.
Results: We evaluated the expression of 55 validated target genes 
that were involved in various ovarian functions. Our data show that 
prenatal DHT administration upregulated 2 genes of Ddx4 and Esr2, and 
downregulated 23 genes. The downregulated genes were mostly related 
to cell signaling pathways. Key genes such as integrins (Itgav, Itga1 
and Itga4), gap junction protein (Gja1) and hormone receptors (Amhr2, 
Pr, Prmc1, Lhcgr, Oxtr and Ar) were downregulated. KEGG functional 
enrichment analysis revealed that differentially expressed genes in 
neonatal ovaries were involved in PI3K-Akt signaling, oocyte meiosis, 
ECM-receptor interactions, cell adhesion and ovarian steroidogenesis.
Conclusion: Our data show that the expressions of genes involved 
in important inter and intracellular signaling pathways were altered 

in neonatal ovaries exposed to androgens in utero. This indicates 
that androgen exposure reprograms the fetal ovaries onto a different 
developmental trajectory ultimately leading to PCOS in adulthood.

F-222
The Impact of a Three-Component Lifestyle Intervention on 
Emotional Well-Being in Women with PCOS. Geranne Jiskoot∗, 
Reinier Timman, Annemerle Beerthuizen, Alexandra Dietz de Loos, Jan 
Busschbach, Joop Laven. Erasmus MC, Rotterdam, Netherlands.
Introduction: Obesity is common in women with polycystic ovary 
syndrome (PCOS) and affects all features of the condition. Lifestyle 
intervention based on two-components has demonstrated short term 
effect on reproductive, metabolic and psychological level. Long-term 
solutions have not been found yet. Three-component interventions 
including diet, exercise, and cognitive behavioral therapy (CBT) have 
shown to be effective in general to improve well-being but not yet in 
women with PCOS.
Methods: The present study is the largest longitudinal RCT in overweight/
obese women with PCOS. We tested if a three-component lifestyle 
intervention (physical activity, healthy diet and CBT) with (LSMSM) or 
without SMS (LS) improved emotional well-being compared to care as 
usual (CAU); weight loss through publicly available services. Women 
diagnosed with PCOS and a BMI >25 kg/m² were eligible. We measured 
depression with the BDI-II, self-esteem by the Rosenberg Self-esteem 
and body image by the Fear of Negative Appearance Evaluation scale at 
the start of the study, at three, six, nine and twelve months. Multilevel 
regression was applied for longitudinal analyses.
Results: A total of 164 women completed the questionnaires during 
the study period. At baseline, 67,9% in the lifestyle without SMS (LS), 
61.3% in the lifestyle with SMS (LSSMS) and 55.6% of the women in the 
control group (CAU) had elevated depression scores. In LS, depression 
scores decreased with 12.4%, 25.8% in LSSMS and 2.2% in CAU. The 
reduction at 12 months was neither significant in LS (P=0.578) nor in 
LSSMS (P=0.315), both compared to CAU. Self-esteem improved in 
the LS +11.7% and +6.3% in LSSMS but not in CAU (-1.1%). The 
improvements at 12 months was significant in LS (P=0.038) but not in 
LSSMS (P=0.213), both compared to CAU. Within the groups, self-
esteem improved only significantly within LS (P=0.010) not in LSSMS 
(P=0.188) or CAU (P=0.681). Body image improved in all groups but only 
significantly in LSSMS (P=0.015) compared to CAU. Within the groups, 
body image improved within LS (P=0.006) and within LSSMS (P<0.001).
Conclusion: A three-component lifestyle intervention program for obese 
women with PCOS did not result in significantly lower depression scores 
and higher self-esteem if we compare lifestyle with or without SMS to the 
control group. Only body image improved significantly during the lifestyle 
group with and without SMS. Women with PCOS and obesity need long 
term three-component lifestyle interventions for weight loss but need 
extra psychological treatment to improve mood and emotional well-being.

F-223
Effects of High Fat Diet and the Plasticizer Consumption on the 
Sperm DNA Quality. Danae Ortiz†,1 Pablo López de Jesús†,2 Juan Carlos 
Flores-Alonso∗.3 1Instituto Mexicano del Seguro Social, Puebla, Mexico; 
2Posgrado en Ciencias Biologicas y de la Salud, Universidad Autonoma 
Metropolitana, Cd. de Mexico, Mexico; 3Centro de Investigación 
Biomédica de Oriente, Puebla, Mexico.
Introduction: During the last year, several diseases are increasing 
importantly, and the contaminants could the responsible. Into these 
diseases are the obesity and infertility. Obesity is a chronic disease given 
by a fat excess in the body caused by the intake of a hypercaloric diet and 
lack of exercise. There are many studies correlating obesity with masculine 
infertility due to low levels of hormones like testosterone, luteinizing 
hormone and follicle stimulant hormone. In addition, the consumption 
of highly processed foods and its plastic containers could be related due 
the packages could release plasticizers or chemicals, like bisphenol A 
(BPA), that may affect the sperm quality. Thus, we studied the effects 
of consumption of high fat diet and plasticizers on sperm DNA quality.
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Methods: Male mice received for 30 days a high fat diet and water heated 
in plastic containers. Four groups were formed: high fat diet and water 
heated in glass containers (H); normal diet and water heated in plastic 
containers (P); high fat diet and water heated in plastic containers (HP), 
normal diet and water heated in glass containers (C). After we analyzed the 
sperm quality evaluating motility, vitality, cell concentration. In addition, 
the DNA fragmentation was evaluated with TUNEL and COMET assays.
Results: The high fat diet reduced the sperm cell concentration, cell 
motility and increased DNA fragmentation in sperms. The ingest of water 
heated in plastic containers affected negatively the vitality of the cells 
and increased DNA damage. The combination of a high fat diet and water 
heated in plastic containers reduced the percent of live cells and increased 
the percent of cells with DNA fragmented.
Conclusion: A high fat diet and the consumption of water heated in 
plastic containers have a negative effect in the sperm quality of the mouse, 
including DNA fragmentation.

F-224
Ovarian Function in Young Girls Undergoing BMT with or without 
OTC. Maggie Dwiggins†,1 Jessica Shim,2 Holly Hoefgen,3 Amy Walz,2 
Veronica Gomez-Lobo∗.1 1Medstar Georgetown University Hospitals, 
Washington, DC, United States; 2Lurie Children’s Hospital of Chicago, 
Chicago, IL, United States; 3Washington University, St. Louis, MO, 
United States.
Introduction: Children with cancer are surviving to reproductive years 
making preservation of fertility a priority. Ovarian tissue cryopreservation 
(OTC) has become a viable option for pre-pubertal girls and those who 
cannot delay treatment. Anti-Müllerian Hormone (AMH) has been 
suggested as a reliable marker of ovarian function in the adults, but not in 
the pediatric/adolescent or oncology patients. The objective of this study 
is to compare premature ovarian insufficiency (POI) between patients with 
bone marrow transplant (BMT) alone and those with BMT with OTC, 
and to determine reliable and non-invasive markers for ovarian reserve.
Methods: A retrospective chart review was conducted at 3 children’s 
hospitals in females age 2-21 who underwent BMT with (cases) or 
without (controls) OTC. Data collected included patient demographics, 
disease characteristics, and menstrual status. POI was determined based 
on FSH >40mIU/mL, estradiol <5pg/mL, or documentation of diagnosis 
in the absence of available labs. Baseline characteristics were compared 
using two sample t test or Kruskal Wallis test. Categorical variables were 
compared using chi square test or Fisher’s exact test where p=0.05 was 
statistically significant.
Results: Of the 142 eligible patients, 99 underwent BMT and 43 underwent 
BMT+OTC. There were no differences in baseline characteristics. Sixty-
five patients were excluded from final analysis for pre-pubertal status. 
Twenty-three controls (41.8%) had POI compared to 13 cases (65%; 
p=0.26). Post hoc analysis revealed a power of 28%. Pre-treatment and 
12-24 month post-treatment AMH values were available in 21 patients, 
including 10 controls and 11 cases. Post-treatment, AMH was <1 ng/ml 
in 4, and in 15 was undetectable. Of these 19 patients, only one was not 
diagnosed with POI, and 10 continued to have regular menses. Multiple 
post-treatment labs were available for 5 patients at 12 and 24 months, 
and all had persistent AMH <0.03 ng/ml.
Conclusion: Prior studies have suggested an 80% rate of POI in girls 
undergoing BMT. We found a much lower rate, with no statistically 
significant difference between the two groups, however power was low. 
These findings are clinically relevant given we did no harm in removing 
an ovary. The lasting impact for fertility preservation is important to 
families, making OTC a valuable resource. Only 21 patients had AMH 
values prior to treatment and at 12 months after completion of therapy. 
In all but one with AMH <5%ile, POI was diagnosed. Some suggest that 
AMH may recover in conjunction with the menstrual pattern. We did not 
find recovery of undetectable values over 24 months’ time, even with 
return of menses. While further studies are warranted, we found that AMH 
may be a valuable and accurate marker of decreased ovarian function, 
despite normal menstrual cycles.

F-225
Abstract Withdrawn

F-226
Glyphosate and Fertility: The Missing Link. Charalampos 
Chatzicharalampous†, Zeina A Yahfoufi†, Sana N Khan, Robert T Morris, 
Awoniyi Awonuga, Husam M Abu-Soud∗. Wayne State University, Detroit, 
MI, United States.
Introduction: About 15% of reproductive age couples struggle with 
infertility and, according to recent studies, environmental exposures may 
have a negative impact on many aspects of reproductive health. These 
may originate from food and water intake contaminated with pesticides. 
Glyphosate, the primary active constituent of the commercial pesticide 
Roundup, is present at all levels of the food chain: in the water, plants, 
animals, and even in humans. Every single study that has measured human 
contamination with glyphosate has found it to be present. Little is known 
about the health effects of glyphosate-based herbicides at levels found in 
food or water. However, human exposure to glyphosate is thought to result 
in harmful effects that may include cancer and infertility as glyphosate has 
been described as an endocrine disruptor. Given the fact that glyphosate is 
accumulated in cells even at low doses we sought to investigate its impact 
on 1) oocyte quality, as judged by changes in microtubule morphology 
(MT) and chromosomal alignment (CH) of metaphase II mice oocytes; 
and 2) on subsequent mouse embryo development.
Methods: Metaphase II mouse oocytes (n=200) were exposed to 
increasing concentrations of glyphosate (0-200 μM) for 2h after which 
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all oocytes were fixed, stained and scored based on the MT and CH as an 
indicator of the oocyte’s capacity to sustain exposure and then compared 
to untreated controls. Subsequently, outcomes of full and hatching blast 
rate conversion at 96 and 120 hours post fertilization was evaluated.
Results: A statistically significant difference in poor scores for MT and 
CH was found between groups treated with increasing concentrations of 
glyphosate, staring at 50 μΜ, as compared to controls (p< 0.05). Images 
of embryo morphology at 96 hours post fertilization (early blastocyst) and 
120 hours (full and hatching blastocyst) after exposure (0-200 μM) were 
assessed. The rates of embryo development to full or hatching blastocyst 
at 120 hours were significantly lower in those exposed to glyphosate as 
compared to controls at higher concentrations (p<0.05).
Conclusion: This work shows, for the first time, the negative impact of 
glyphosate on reproductive health in the mouse model. Further research 
is needed to identify possible fertility implications in humans.

F-227
Proteomic Profiling of Human Fallopian Tube Lavages across the 
Menstrual Cycle Reveals Candidate Proteins for the Optimization 
of Cleavage-Stage Embryo Culture Media. Dennis Fujii†, Elizabeth 
Yohannes∗, Elaine Por∗, Laurie Gillette∗, Richard Burney∗. Madigan 
Army Medical Center, Tacoma, WA, United States.
Introduction: The fallopian tube microenvironment is crucial for the 
development of the preimplantation embryo as it transits the oviduct 
during the early secretory phase of the menstrual cycle. Cleavage 
stage arrest affects up to 35% of cultured human embryos and may 
reflect incomplete recapitulation of in vivo conditions by current media 
formulations. To inform targeted improvements in embryo culture media, 
we conducted proteomic analysis of human fallopian tube lavages across 
the menstrual cycle and investigated the impact of select proteins on 
cleavage stage arrest using the murine embryo assay (MEA).
Methods: Tubal lavages of the distal segment of human fallopian tubes 
were collected at the time of open tubal anastomosis or abdominal 
hysterectomy. Specimens (n=26) were processed for global unbiased 
proteomic mass spectrometry (MS/MS) analysis with protein identification 
and differential expression (DE) using Proteome Discoverer and 
R-packages. DE proteins were evaluated using Ingenuity Pathway 
Analysis (IPA) to identify pathways and proteins with a potential role in 
embryo development. For the MEA, zygotes harvested from oviducts of 
superovulated C57/B6 female mice were randomly allocated to culture 
media drops containing graduated concentrations of selected proteins and 
assessed for blastocyst development.
Results: Proteomic analysis comparing lavage samples from the early 
secretory (ES) and menstrual phases revealed 74 differentially expressed 
proteins (fold change > 1.5 or < -1.5, padj < 0.05). Proteins involved 
in the regulation of cell survival, oxidative stress, and carbohydrate 
metabolism were upregulated during the early secretory phase, while 
proteins involved in inflammation were downregulated. The adapter-
regulator protein 14-3-3 zeta (YWHAZ) was validated to be upregulated 
in the ES phase by immunoblot (p<0.03) and selected for MEA. Initial 
experiments demonstrate that media supplemented with 0.1 nM 14-3-3 
zeta resulted in an increase in the blastocyst development rate compared 
to media control (71% vs 64%; n=120 zygotes per arm).
Conclusion: This is the first description of the human fallopian tube 
proteome across the menstrual cycle, revealing a unique proteomic 
signature during the early secretory phase to inform efforts aligning in 
vitro culture media formulations with the in vivo microenvironment. 
14-3-3 zeta supplementation reduced cleavage stage embryo arrest and 
provided proof of concept for high throughput testing of other biologically 
plausible candidate proteins using this model.

F-228
Generation of Immortalized Human Endometrial Stromal Cell Lines 
with Different Endometriosis Risk Genotypes. Sarah J Holdsworth-
Carson,1 Jacqueline Donoghue,1 Eliza Colgrave,1 Jenny N Fung,2 Molly 
Churchill,1 Martin Healey,1 Grant Montgomery,2 Jane Girling,3 Peter 
Rogers.1 1University of Melbourne, Parkville, Australia; 2University of 
Queensland, Brisbane, Australia; 3University of Otago, Dunedin, New 
Zealand.
Introduction: Endometriotic lesions are composed in part of endometrial-
like stromal cells, however, there is a shortage of suitable immortalized 
human endometrial stromal cell (hESC) lines available for research. As 
endometriosis is a complex disease with genetics factors playing a role 
in disease risk, it is important that genotype is incorporated into analysis 
of pathological mechanisms. The objective of this study was to create a 
resource of genetically relevant cell lines for endometriosis research by 
generating several hTERT immortalized hESC lines that have homozygous 
genotypes for significant endometriosis risk alleles.
Methods: Primary endometrial stromal cell cultures were prepared 
(following consent) and cryopreserved. Following SNP genotyping 
for rs3820282, rs56318008, rs55938609, rs12037376, rs7521902 or 
rs12061255 (HumanCoreExome Illumina chips), 13 patients were 
selected and hTERT immortalized (Lenti-hTERT-GFP virus). SNP 
genotyping and STR DNA profiling validated that donor tissue matched 
that of the immortalized cell lines and confirmed that cultures were 
genetically novel. Immunocytochemistry and/or RT-PCR were utilized 
to examine expression profiles for morphological markers (vimentin 
and cytokeratin) and key genes of interest (telomerase, estrogen and 
progesterone receptors). Cell proliferation (doubling time) was determined 
for 7/13 cell lines (RealTime Glo MT Cell Viability Assay). Cultures were 
exposed to steroid hormones (E2 and MPA) and examined for changes in 
cell proliferation and decidualization. Cultures were challenged with a 
pro-inflammatory stimulus (LPS) and inflammatory response measured 
by changes in inflammatory gene expression.
Results: The immortalized hESC maintained their fibroblast-like 
morphology and endometriosis-risk genotype. Furthermore, the new 
hESC lines functioned like primary cultures showing positive but diverse 
responses to exogenous hormone and inflammatory stimuli, while 
maintaining significant hormone receptor expression levels. We have 
grown immortalized cultures beyond passage 20, and can report that they 
have retained endometrial stromal cell phenotype.
Conclusion: We successfully developed a range of hESC lines that carry 
important endometriosis-risk alleles. The wider implications of this 
approach will go beyond advancing endometriosis research; these cell lines 
will be valuable in vitro tools for multiple endometrial pathologies offering 
a level of genetic and phenotypic diversity not previously available.

F-229
The Effects of Blood Storage on Plasma miRNA Expression Profiles. 
Sung Hye Kim†, David A MacIntyre, Phillip R Bennett, Vasso Terzidou. 
Imperial College London, London, United Kingdom.
Introduction: MiRNAs are endogenous single-stranded non-coding small 
RNA molecules, which can exhibit aberrant expression under different 
physiological and pathological conditions. Therefore, differentially 
expressed circulating miRNAs have been a focus of biomarker discovery 
including pregnancy-associated complications. However, circulating 
miRNAs still have several issues hindering their reliability for the practical 
clinical application. These include diversified sample collection protocols, 
storage times/conditions, and sample processing and analysis methods. 
This study focused on examining the effect of whole blood storage time 
on the stability of plasma miRNA expression profiles.
Methods: Fresh blood samples (n=5) were collected in Vacutainer tubes 
containing EDTA (7.2mg) from healthy pregnant women. The collected 
blood were stored at 4°C for 30 minutes, 2 hours, 6 hours or 24 hours 
prior to processing to obtain the plasma. Plasma RNA was extracted using 
Plasma/Serum circulating RNA Purification Kit (Norgen Biotek) and 
expression of 179 miRNAs analysed by RT-qPCR using the miRCURY 
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LNA Serum/Plasma Focus miRNA Panel (Exiqon). Cq values were 
obtained using LinRegPCR and the miRNA expression profiles were 
subjected to multivariate analysis using SIMCA-P and clustvis.
Results: Unsupervised principal component analysis (PCA) demonstrated 
clear changes in the miRNA expression profiles between the time points. 
Hierarchical clustering analysis showed clustering of samples processed 
30 minutes after blood collection but this was lost in samples processed 
after 2, 6 and 24 hours. However, variability in the miRNA expression 
profiles associated with storage periods was patient-dependent.
Conclusion: Current protocols describing plasma-based miRNA profiling 
for diagnostics describe major differences in blood processing periods 
ranging from immediately after collection to 26 hours after. Our results 
demonstrate that small differences in the processing times can have 
dramatic effects in analytical reliability and reproducibility. This highlights 
the importance of standardisation of blood holding time period in order to 
minimize potential bias and to allow future biomarker discovery/validation 
through multi-centre consortia.

F-230
Seasonality and Zika Virus (ZIKV) Impact In Vitro Implantation in 
a Rhesus Macaque Model. L Block†, M Aliota, X Wang, T Friedrich, 
K Mean, M Schotzko, A Wenzel, G Wipez, T Golos, J Kropp Schmidt∗. 
University of Wisconsin, Madison, WI, United States.
Introduction: Rhesus macaques are an excellent model of human 
embryo implantation and pregnancy. Our objectives were to use in vitro 
implantation to assess the impact of season on the morphokinetics of 
preimplantation development, and to determine whether ZIKV affects 
embryonic development and trophoblast function.
Methods: Rhesus preimplantation embryo development was monitored 
by time-lapse imaging to define developmental kinetics. Developmental 
parameters were calculated from early cleavage through completion of 
hatching. During in vitro fertilization (IVF), gametes were co-incubated 
with 2x105 PFU Zika virus/H.sapiens-tc/PUR/2015/PRVABC59_v3c2 
(PRVABC59) overnight, or no ZIKV. Hatched blastocysts were exposed 
one of three (2x103-5) doses of ZIKV for five hours, or no ZIKV. 
Trophoblast outgrowths were monitored and conditioned media collected 
on day 2, 6 and 10. To evaluate trophoblast function, choriogonadotropin 
(CG) was measured by RIA, progesterone (P4) was measured by ELISA, 
and other analyte secretions were measured by Luminex assay. Statistics: 
student’s t-test for size and hormone secretion; ANOVA for attachment; 
log-rank test for survival.
Results: Based on time-lapse microcinematography, spring blastocysts 
hatched, on average, 10 hours later compared to fall embryos. Fall embryos 
with asynchronous cleavage had different morphokinetics than fall 
embryos with synchronous cleavage, while spring embryo development 
did not change. Although survival (p <0.1213) and attachment (p <0.1523) 
of trophoblast outgrowths from the fall and spring are not significantly 
different, trophoblasts from spring embryos failed to expand and secreted 
less CG (d6 and d10, p<0.0001) and P4 (d6, p <0.0339; d10 p<0.0024). 
Luminex assays showed that while several analytes (CD40L, IL-1RA, 
BDNF, VEGF-A) were impacted by season, they were not impacted by 
ZIKV exposure. Regardless of season, exposure to ZIKV at fertilization 
did not alter cleavage or blastocyst formation rates: 76% and 29% 
for control, 72% and 30% for ZIKV exposed, respectively. However, 
introducing ZIKV at the hatched blastocyst stage negatively affected the 
embryos. Compared to controls, exposing blastocysts to 2x105 ZIKV led 
to reduced attachment and survival, while lower doses reduced trophoblast 
outgrowth, suggesting dose-related effects. These findings suggest ZIKV 
impacts trophoblast function, which is further supported by a trend towards 
reduced CG secretion.
Conclusion: ZIKV does not impact zona enclosed embryos, which is 
important for IVF clinics to know if ZIKV exposure during IVF impacts 
pregnancy. Macaque embryo periimplantion development is negatively 
impacted by ZIKV regardless of season. Thus, early stages of pregnancy 
may be profoundly sensitive to infection-induced loss. In addition, there 
appears to be a seasonal effect on trophoblast quality.

F-231
The Role of Myeloperoxidase and Hypochlorous Acid in Oocyte 
Quality: A Friend or Foe? Charalampos Chatzicharalampous†, Zeina 
Yahfoufi†, Robert T Morris, Awoniyi Awonuga, Husam M Abu-Soud∗. 
Wayne State University, Detroit, MI, United States.
Introduction: Myeloperoxidase (MPO) is found in large amounts during 
inflammation leading to poor reproductive outcomes. However, the exact 
mechanisms by which MPO affects oocyte quality remain unclear. MPO is 
known to generate hypochlorous acid (HOCl), a damaging reactive oxygen 
species (ROS), utilizing hydrogen peroxide (H2O2) and chloride (Cl-). 
Both MPO and H2O2 can, separately, deteriorate oocyte quality, however, 
in combination, this effect is not as evident. In this study we sought to 
investigate the potential biological significance of these observations 
as well as the possible mechanisms by which MPO and the MPO-H2O2 
system may interact with oocytes. We hypothesized that MPO has the 
ability to bind on oocyte membranes, as this was found in immune cells 
as well as spermatozoa and it may induce apoptosis.
Methods: Metaphase II mouse oocytes with (n=100) and without 
(n=100) cumulus cells were treated with increasing concentrations of 
the following: a catalytic amount of MPO; H2O2 alone; the MPO-H2O2 
system that generates HOCl in a ratio of 1:1 H2O2:HOCl; and a control 
group. Pyocyanin was also used as a classical apoptosis activator. We used 
the MPO-H2O2 system looking at the effect of the released HOCl and its 
ability to prevent deterioration of oocyte quality. Protection by cumulus 
cells was also evaluated. Oocyte quality was evaluated using TUNEL 
assay, caspase 3/7 apoptosis assay as well as microtubule morphology 
and chromosomal alignment. To further support our hypothesis, we 
incubated metaphase II mouse oocytes with Rhodamine B isothiocyanate 
(RITC)-labelled MPO (red dye). Oocytes were then incubated with anti-
MPO-antibodies. Binding of MPO to oocyte membranes was examined 
by fluorescence microscopy.
Results: All treatment groups compared to controls were found to 
negatively affect oocyte quality in a time dependent manner (p<0.05). 
Notable exception was the MPO-H2O2 system (HOCl) at lower 
concentrations. Induction of apoptosis was observed in oocytes exposed 
to higher HOCl concentrations, while no apoptotic cells were observed 
in the untreated oocytes and at lower concentrations of HOCl (p<0.05). 
H2O2 alone, MPO and pyocyanin also mediated apoptosis. (p<0.05). 
Treatment of oocytes with higher HOCl concentrations (greater than 100 
µM) was consistent with previous reports of significant damaging effects 
comparable to MPO and H2O2 alone. Cumulus cells did not offer any 
protection. RITC-labelled MPO was found to bind to oocyte membranes 
as it was observed by fluorescence microscopy.
Conclusion: This work shows, for the first time, the ability of MPO, a 
pro-inflammatory enzyme, to bind to oocyte membranes and it may explain 
the possible mechanism of action for the oocyte quality deterioration 
under inflammatory conditions. Neutralization of the MPO and H2O2 
detrimental effects may be achieved by conversion/ generation of HOCl 
at low concentrations.

F-232
Sperm Derived from Testicular Sperm Extraction is Associated with 
Differences in Time-Lapse Morphokinetics of Resulting Human 
Embryos. Eva van Marion†, Jeroen Speksnijder, Godfried van der 
Heijden, Willem Boellaard, Effrosyni Chavli†, Jeffrey Hoek†, Régine 
Steegers-Theunissen, Joop Laven, Esther Baart. Erasmus Medical Center, 
Rotterdam, Netherlands.
Introduction: The discovery of retrieving mature spermatozoa through 
testicular sperm extraction in men with azoospermia, made it possible to 
use these spermatozoa for intracytoplasmic sperm injection. Although 
testicular derived spermatozoa can be fully formed and have fertilizing 
ability, they did not undergo final sperm maturation during transport 
through the epididymis and addition of fluid from both the seminal vesicle 
and prostate. Testicular spermatozoa are associated with a higher incidence 
in double strand DNA breaks and aneuploidy, as well as aneuploidy of 
resulting embryos. Little is known about the impact of using testicular 
derived sperm for fertilization on preimplantation embryo development. 
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Our aim is to gain more insight into these effects by studying the impact 
of sperm origin on the developmental kinetics of human preimplantation 
embryos.
Methods: This was a retrospective, observational study including couples 
undergoing an intra-cytoplasmic sperm injection cycle with testicular 
sperm (TESE-ICSI; n=124) or ejaculated sperm (ICSI; n=130), with 
resulting embryos cultured in the EmbryoScopeTM time lapse incubator. 
Embryo transfer was performed on day 3 after fertilization and embryos 
were frozen on day 4. Embryos were annotated for pronuclear appearance 
and -fading, and for time-points in reaching the 2- through 8-cell stages.
Results: Treatment outcomes were not significantly different between 
TESE-ICSI cycles compared to ICSI cycles (biochemical pregnancies 
42.2% vs 45.9% respectively, live born rates: singletons 25.7% vs 
23.0% and twins 0% vs 1.6% respectively). To compare time-lapse 
morphokinetics, we performed a linear mixed model while adjusting 
for female age and clustering of embryos from one couple. TESE-ICSI 
embryos needed 0.9 hours (95% CI: 0.20 to 1.59) more in the interval from 
pronuclear appearance to pronuclear fading. When comparing TESE-ICSI 
embryos fertilized by motile versus immotile testicular spermatozoa, the 
latter group showed an even greater delay of 1.47 hours (95% CI: 0.18 
to 2.75) for the same interval. After this initial delay, all TESE-ICSI 
embryos seem to accelerate development and reach the five- and six-cell 
stage respectively 1.77 and 1.65 hours earlier (95% CI: -3.18 to -0.36 and 
95% CI:-3.05 to -0.25) than ICSI embryos.
Conclusion: DNA double strand break repair of sperm DNA is performed 
by the oocyte and has been described in animal models to occur primarily 
during the first embryonic interphase. We hypothesize that the observed 
delay is due to increased sperm DNA damage, with more time needed 
for DNA repair. The fact that TESE-ICSI embryos recover from this 
delay and have good implantation potential suggests that DNA repair 
can be successful.

F-233
Progesterone-Induced Differentiation of Endometrial Luminal 
Epithelium Controls Embryo Invasion. Shun Akaeda, Yasushi Hirota∗, 
Tomoko Fujita∗, Yamato Fukui†, Tomoki Tanaka†, Takehiro Hiraoka†, 
Tomoyuki Fujii∗, Yutaka Osuga∗. The University of Tokyo, Tokyo, Japan.
Introduction: Endometrial epithelial growth arrest, a hallmark of 
differentiation, is induced by progesterone (P4) during the endometrial 
acquisition of receptivity to the embryo. A tumor suppressor retinoblastoma 
(RB) protein promotes cell growth arrest. In the current study using mice 
with uterine RB deficiency (RB cKO mice), we investigated whether 
endometrial epithelial differentiation induced by P4 supports embryo 
implantation.
Methods: RB cKO mice were generated by crossing RB-floxed and 
Pgr-Cre mice. Female RB cKO mice and control mice were mated with 
fertile wild-type male mice to evaluate their reproductive phenotypes.
Results: The litter size was significantly reduced in RB cKO mice 
compared to control mice. In RB cKO mice, ovulation, fertilization, and 
embryo attachment occurred normally, and ovarian hormone levels and 
ovarian hormone responsive genes in uteri were also normal. However, 
histological analyses demonstrated a consistent proliferation of the luminal 
epithelium until the embryo attachment and the subsequent defect of 
embryo invasion without elimination of luminal epithelium around embryo 
in RB cKO mice. Importantly, daily supplementation of P4 in RB cKO 
mice normalized the status of epithelial cell proliferation during embryo 
attachment and the elimination of luminal epithelium during embryo 
invasion, and completely restored embryo invasion and litter size. In RB 
cKO mice, P4 supplementation upregulated mRNA expression of cyclin-
kinase inhibitors Cdkn1a and Cdkn2c.
Conclusion: These findings indicate that P4 controls cell-cycle regulatory 
pathways and induces appropriate cell differentiation in endometrial 
luminal epithelium during embryo attachment, which leads to successful 
embryo invasion.

F-234
Serum from Women with Endometriosis Changes the Levels of 
Cytokines Produced by Stromal and Endothelial Endometrial Cells in 
a 3D Co-Culture System. Caroline Borgato†,1 Aline R. Lorenzon-Ojea∗,1 
Elaine Cardoso†,1 Alexandre Borbely∗,2 Eduardo L.A. Motta∗,3 Paulo 
Cesar Serafini∗,3 Tatiana Bonetti∗,3 Vanessa Freitas∗,1 Lidia Myung†,4 
Mauricio S. Abrão∗,4 Estela Bevilacqua∗.1 1Institute of Biomedical 
Sciences, University of São Paulo, Sao Paulo, Brazil; 2Federal University 
of Alagoas, Maceio, Brazil; 3Clinica Huntington, Sao Paulo, Brazil; 
4Hospital das Clinicas, Medical School, University of São Paulo, Sao 
Paulo, Brazil.
Introduction: Endometriosis is a chronic inflammatory disease 
characterized by the presence of ectopic endometrial tissue. In this study, 
we use a 3D-co-culture system of a partially reconstituted endometrium, 
to explore the possibility that factors from endometriotic serum affect the 
profile of cytokines produced by the endometrium, determining changes 
that can affect fertility.
Methods: Endometrial biopsies (n = 15) and serum (n=15) were collected 
from patients without endometriosis (control). The serum of post-surgery 
patients with endometriosis using contraceptives (treated, n=10) and, 
without contraceptive (untreated, n=5) was also obtained. Biopsies were 
digested with collagenase II/DNAase, and magnetic beads anti-CD105 
(MACS) were used for positive and negative selection of endothelial cells 
and stromal cells, respectively. For the 3-D environment, 0.1 x 106 stromal 
cells in supplemented DMEM/F12 medium were added to extracellular 
matrix components and cultured for 12 h (37 °C, 5% CO2); endothelial 
cells (0.1 x 106 cells) were added on the surface of the culture. The medium 
was then either replaced by endometriotic (with/without treatment) or 
healthy sera (n=3-8). After 24 and 48 h, cytokine concentrations were 
measured in the culture homogenates using CBA (Cytometric Bead Array).
Results: The reconstituted endometrium was morphologically 
characterized by immunofluorescence (specific markers for mesenchymal, 
decidual, endothelial and epithelial cells) and showed a typical stromal-
endothelial organization. Serum from patients with endometriosis 
induced the expression of IL-2, IL-6, IL-10, IFN-g, and TNF-a, with an 
inflammatory tendency. Serum from treated patients showed a cytokine 
profile, which tended to a non-exacerbating inflammatory profile (IL-4, 
IL-6, and IL-8).
Conclusion: 1. The endometrium-associated inflammatory responses may 
be dependent on the endometriosis treatment.2. The differential expression 
of cytokines by endometrial cells, when incubated with endometriotic 
serum, emphasizes the role of the environment in the physiology of the 
endometrium. 3. The use of endometrial stromal and endothelial cell 
co-cultures may be a useful tool in the study of infertility pathologies, 
allowing global analyzes arising from mutual interactions between cell 
types of the same tissue and conditions.

F-235
Anandamide and Cyclooxigenase 2 Regulate Uterine Stromal 
Fibroblasts Behavior. Vanesa A Cañumil†,1 Jimena S Beltrame†,1 
Micaela S Sordelli†,1 Ana M Franchi∗,1 Gabriela Meresman∗,2 Maria 
L Ribeiro∗.1 1CEFYBO, CONICET-University of Buenos Aires, Buenos 
Aires, Argentina; 2IBYME, CONICET, Buenos Aires, Argentina.
Introduction: Anandamide (AEA) is a lipid mediator from the group of 
endocannabinoids that participates in embryo implantation. AEA tone is 
regulated by its degrading enzyme, fatty acid amide hydrolase (FAAH) and 
dysregulations in AEA production are correlated with implantation failure 
and recurrent abortion. Also, cyclooxigenase-2 derived prostaglandins 
play a crucial role at implantation sites. During early pregnancy the 
endometrial stroma is mainly formed by fibroblasts, and later when embryo 
invasion begins, these fibroblasts develop into decidual cells. Yet, the role 
of stromal fibroblasts during early gestation remains unexplored. It has 
been described that anandamide and prostaglandins regulate fibroblast 
behavior in many biological systems. Using in vitro and in vivo models 
we investigated the action of anandamide in stromal fibroblasts behavior 
at the maternal-fetal interface.
Methods: As day 5 pregnant rat uterus (day of implantation) is principally 
composed by stromal fibroblasts, Wistar females were sacrificed in 
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this day of gestation. Uterine horns were excised and incubated for 1 
h with AEA 1 nM alone or in the presence of indomethacin (a non-
selective cyclooxigenase-1 and 2 inhibitor) or meloxicam (a highly 
selective cyclooxigenase-2 inhibitor). We determined the production of 
prostaglandins by RIA. For the in vivo approach, rats in day 5 of gestation 
received an intra-uterine injection of URB-597 (a FAAH selective 
inhibitor). Parameters related to implantation events and cyclooxigenase-2 
protein level (western blot) were studied in day 8 of pregnancy. In order 
to validate the results in human stromal fibroblasts, T-hESC cells were 
seeded in 24 well plates, incubated for 12 h with AEA (1 nM - 1000 nM) 
or URB-597 (1 nM - 100 nM) and the percentage of wound healing was 
determined.
Results: AEA increased prostaglandins E2 and F2 alpha production (p < 
0.05) in day 5 pregnant rat uterus. Pre-incubation with indomethacin or 
meloxicam reversed AEA stimulation, suggesting that cyclooxigenase-2 
mediated anandamide effect. Dysregulated in vivo AEA tone due 
to treatment with URB-597 increased the percentage of embryonic 
resorptions (p < 0.05) in 100% of females without modifying the number 
of implantation sites. Also, in 83% of cases we observed aberrant embryo 
spacing. Cyclooxigenase-2 protein level was augmented in resorbed 
implantation sites compared to control. Finally, AEA and URB-597 
stimulated T-hESC migration in a concentration-response manner.
Conclusion: These results suggest that AEA regulates processes 
that depend on stromal fibroblasts by a mechanism that involves 
cyclooxigenase-2. Therefore, deficient AEA-prostaglandins signaling 
may contribute to endometrial pathologies associated to aberrant stromal 
fibroblasts migration.

F-236
The Effect of Oxytocin and Atosiban on the Inflammatory State and 
the miRNA Expression Profile of Desidualized Human Endometrial 
Stromal Cells. Maria Gil Julia†,1 Sung Hye Kim†,1 Camilla West,1 Aylin 
Hanyaloglu,1 Shirin Khanjani,1 Jan Brosen,2 Vasso Terzidou.1 1Imperial 
College London, London, United Kingdom; 2University of Warwick, 
Coventry, United Kingdom.
Introduction: Successful implantation of an embryo in the maternal 
endometrium is the rate limiting step in assisted reproduction technologies. 
Inflammation plays a crucial role in implantation, making the endometrium 
receptive for an embryo. Previous work has studied the pro-inflammatory 
effects of oxytocin and atosiban in the human myometrial and amniotic 
cells, as well as the role of oxytocin in the miRNA expression profile 
in myometrial cells. This study focused on the effects of oxytocin and 
atosiban on the inflammatory state and the miRNA expression profile of 
the decidualized human endometrial stromal cells (HESCs) in order to 
evaluate the potential use of atosiban in the context of implantation and 
increase of endometrial receptivity
Methods: HESCs obtained from endometrial scratches of patients 
undergoing fertility treatments were cultured, decidualized, and treated 
with different concentrations of oxytocin and atosiban. Western blots were 
used to determine the relative amount of active inflammatory markers 
p65, p38, ERK1/2 and the downstream prostaglandin synthetic enzyme, 
COX-2 (n=6). qRT-PCR was used to determine the level of expression 
of pro-inflammatory cytokines and chemokines, IL-6, IL-8, CXCL1 and 
CCL2 (n=6). Finally, NanoString nCounter® was used to determine 
changes in the miRNA expression profile of HESCs treated with atosiban 
or oxytocin versus non-stimulated cells (n=4).
Results: HESCs treated with oxytocin showed an increase in p-p38 and 
p-ERK1/2 as well as the downstream cytokines IL-6, IL-8, CXCL1 and 
CCL2, compared to non-stimulated control. Atosiban-treated cells showed 
an increase in activation of p38 with no clear increase of the downstream 
cytokines. The miRNAs that contributed the most to the separation of 
the treatment groups and the non-stimulated controls were identified. 
From the top 10 miRNAs identified, in silico pathway analysis revealed 
that hsa-miR-4454, hsa-miR-154 and hsa-miR-29b are associated with 
processes involved in mediating endometrial receptivity.
Conclusion: There is a difference between the mechanisms by which 
atosiban contributes to inflammation in HESCs to that of oxytocin. Several 
miRNAs were found to be differentially expressed when decidualized 

HESCs were treated with oxytocin and/or atosiban including hsa-miR-445, 
hsa-miR-154 and hsa-miR-29a, which were previously linked with 
endometrial receptivity, angiogenesis and decidualization.

F-237
Role of FOXO1 in Endometrial Decidualization: Implications for 
Preterm Birth. Shu-Wing Ng,1 Allen C Ng,1 Chungyan Lee,1 Shu-Kay 
Ng,2 William R Welch,3 Felice Arcuri,4 Paolo Toti,4 Errol R Norwitz.1 
1Tufts Medical Center, Boston, MA, United States; 2Griffith University, 
Nathan, Australia; 3Brigham and Women’s Hospital, Boston, MA, United 
States; 4University of Siena, Siena, Italy.
Introduction: Optimal decidualization of the endometrium is critical 
for successful embryo implantation and placentation. In contrast to 
most mammalian viviparous species, decidualization in humans occurs 
spontaneously every menstrual cycle under the influence of steroid 
hormones in the absence of an embryo. Forkhead box protein O1 (FOXO1) 
is a master transcription factor that regulates decidualization in response to 
progesterone stimulation. We hypothesize that FOXO1 dysregulation leads 
to abnormal decidualization and subsequent pregnancy complications. 
We examined FOXO1 expression in tissues from patients with pregnancy 
complications (pre-eclampsia (PE), spontaneous preterm birth (sPTB)) 
and tested the function of FOXO1 by knocking down its expression in 
human endometrial stromal cells (HESCs) and measuring decidualization 
biomarkers in conditioned medium.
Methods: Immunohistochemistry of FOXO1 expression was performed 
in fetal membranes/placentas collected from 10 term births, 11 PE, and 5 
sPTB (26-34 weeks). Two approaches were used to knockdown FOXO1 
function in HESCs: (1) CRISPR-Cas9 nucleoriboprotein complex 
transfection, and (2) transduction with lentivirus harboring short-hairpin 
RNA constructs. Prolactin and IGFBP1 ELISA was performed to test the 
function of knockdown HESCs after induction of decidualization by 1 μM 
of medroxyprogesterone acetate (MPA) and 0.5 mM of dibutyryl-cAMP 
for 12 days. Cell proliferation was measured by MTT assay.
Results: Expression of FOXO1 was localized only to decidual cells in fetal 
membranes. Significant differences in FOXO1 expression were found from 
term birth, PE, and sPTB (P<0.001, Kruskal-Wallis test), with reduced 
expression of FOXO1 in both PE (P=0.002) and sPTB (P=0.006) versus 
term birth (Mann-Whitney analysis with Bonferroni correction). FOXO1 
expression was significantly correlated with gestational length (r=0.767, 
P<0.001). HESCs with knockdown of FOXO1 did not show significant 
change in proliferation. However, there was a significant reduction in 
the production of the decidualization biomarkers, prolactin and IGFBP1.
Conclusion: FOXO1 expression in decidual cells of PE and sPTB 
fetal membranes was significantly reduced compared with term birth 
membranes. Knockdown of FOXO1 in HESCs impaired the capacity of 
the cells to undergo decidualization. Taken together, these results suggest 
that FOXO1 is a critical regulator of endometrial decidualization and 
dysregulation of FOXO1 may be important in the mechanism of sPTB.

F-238
Optimization and Preliminary Evaluation of Autologous Human 
Platelet Lysate Production as a Novel Treatment for Recurrent 
Implantation Failure (RIF). Tina Tu-Thu Ngoc Nguyen†,1,2 Mitchell 
MacDougall†,1,2 Stewart J Russell†,2 Clifford L Librach∗.2,1,3 1University 
of Toronto, Toronto, ON, Canada; 2CReATe Fertility Centre, Toronto, ON, 
Canada; 3Women’s College Hospital, Toronto, ON, Canada.
Introduction: Although multiple aetiologies have been proposed for 
recurrent implantation failure (RIF), including inadequate endometrial 
receptivity and endometrial thickness (a predictor of receptivity), current 
therapies are relatively ineffective. Recent reports suggest that platelet-rich 
plasma (PRP) may improve pregnancy outcomes for unexplained RIF and/
or thin endometrium patients by promoting endometrial growth. However, 
heterogeneous PRP preparation methods were used, and the mechanism of 
action of PRP or its derivative, human platelet lysate (PL), on endometrial 
proliferation or receptivity remains unclear. We aimed to optimize isolation 
of autologous PRP and PL (aPL) and investigate their effects compared 
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to commercially-sourced pooled human PL (pHPL), on primary human 
endometrial cell (EC) proliferation in vitro. We hypothesize that different 
PRP and PL will promote EC proliferation with variable efficiency.
Methods: Endometrial tissue was biopsied from consented patients 
(Institutional REB approved) with previous pregnancies (control) or 
with RIF and/or a thin endometrium. Primary epithelial ECs (EECs) 
and stromal ECs (ESCs) were enzymatically isolated. Three double-
spin centrifugation protocols were compared to optimize aPRP and 
aPL isolation from autologous whole blood and assessed for yield and 
purity. The immune and growth factor protein content of the isolated aPL 
and pHPL was quantified using enzyme-linked immunosorbent assays 
(ELISA) and Proteome Profiler™ arrays. Cultured EECs and ESCs were 
treated with 5% aPL or pHPL for 24 hours following serum starvation and 
cell proliferation was assessed using cell counting kit (CCK)-8 assays.
Results: Analysis of platelet-derived growth factor homodimer BB 
(PDGF-BB) content by ELISA showed that the fastest double-spin 
protocol (900 and 1500 x gravity) with a single freeze-thaw cycle to 
produce aPL was optimal both for PDGF-BB yield and clinical feasibility. 
aPL and pHPL displayed comparable amounts of major growth factors 
known to be expressed and secreted by platelets. Both aPL and pHPL 
effectively stimulated EEC and ESC cell proliferation in vitro, compared 
to platelet-poor plasma control.
Conclusion: These studies provide the groundwork for standard 
production of aPL for treatment of RIF and other endometrial-based 
infertilities. Our results suggest that PL promotes endometrial cell 
proliferation. We predict that PL also increases the expression of biological 
markers necessary for the endometrium to be receptive to embryo 
attachment and thus, will be our next avenue for investigation.

F-239
G-CSF Treatment Increases Treg Peripheral Blood Levels in Women 
with Recurrent Miscarriage. Fabio Scarpellini,1 Marco Sbracia∗,1 Georgi 
Stamenov Georgi∗.2 1CERM, Rome, Italy; 2Nadezhda Women’s Health 
Hospital, Sofia, Bulgaria.
Introduction: Recurrent Spontaneous Abortion has been suggested to 
be linked to the depletion or malfunction of Treg cells in early stages 
of pregnancy. We previously showed that G-CSF may be useful in the 
treatment of recurrent miscarriage. The G-CSF is a citokyne promoting 
leukocyte growth, but also trophoblast development. In this study we 
tested by flow cytometry the number of Treg cells in peripheral blood of 
patients treated with G-CSF.
Methods: The blood samples of 10 women with Recurrent Miscarriage 
treated with G-CSF (60 microgram daily from the day of ovulation through 
the 9th week of geatation), of 10 women with recurrent miscarriage treated 
with placebo (saline infusion from the day of ovulation through the 9th 
week of gestation) and in 10 phisiological pregnancies, were collected 
at 7/8 week of gestation. Leukocytes extractedfrom peripheral blood 
samples were stained for Flow cytometric analysis using FACScalibur 
(BectonDickinson) All antibodies used were purchesed eBioscences. Treg 
cells were the CD4+CD25+Foxp3+. Statistical analysis was performed 
using unpaired t test.
Results: Treg levels in peripheral blood of women treated with G-CSF 
during pregnancy were statistically significant higher than in women with 
RM treated with placebo and in women with phisiological pregnancy (P < 
0.001and P < 0.01 respectivelly). The other populations of lymphocytes 
did not show statisticaly significant differences.
Conclusion: G-CSF administration in women with Recurrent Miscarriage 
increases the number of Treg cells in the peripheral blood. This may be 
one of the mechanism of action in the positive effect of G-CSF on the 
pregnancy outcome in these women.

F-240
Functional Role of Estrogen Receptor Alpha in Progesterone Response 
in Human Endometrial Stromal Cells. Bahar D Yilmaz†, Kaoru 
Miyazaki, Christia Angela M Sison, Amanda Kohlmeier, Serdar E Bulun∗. 
Northwestern University, Chicago, IL, United States.
Introduction: Nuclear hormone receptors are essential for endometrial 
stromal differentiation (decidualization) and function. It was suggested 
that interactions between progesterone receptor (PGR) and estrogen 
receptor-alpha (ESR1) at chromatin alters gene regulation in progesterone-
responsive tissues, such as breast cancer. We hypothesize that ESR1 has 
a functional role in PGR-chromatin interactions in human endometrial 
stromal cells.
Methods: We analyzed a published ESR1 and PGR chromatin 
immunoprecipitation sequencing (ChIP-seq) dataset on the breast cancer 
cell line T47D (GSE: 80367) to determine their common target genes. 
From this gene list, we focused on the known progesterone response 
genes in the endometrium, including the promyelocytic leukemia zinc 
finger (PLZF) and DNA damage inducible transcript 4 (DDIT4). For 
functional studies, we isolated primary endometrial stromal cells (ESC) 
from hysterectomy specimens. ESCs were treated with the synthetic 
progesterone agonist R5020 in the presence of estradiol. To investigate 
whether ESR1 and PGR simultaneously bind to specific DNA sequences, 
we performed chromatin immunoprecipitation-qPCR using designed 
primer pairs flanking the progesterone response elements (PREs) within 
the PLZF and DDIT4 genes. Their differential mRNA expression was 
investigated via RT-qPCR. Functional role of ESR1 was tested via 
siRNA knockdown of ESR1 in ESCs followed by R5020 treatment. We 
also compared transcript levels of PLZF and DDIT4 in normal ECSs, 
endometriotic stromal cells (OSCs) obtained from ovarian endometriomas, 
and in eutopic ESCs of women with endometriosis.
Results: R5020 treatment enriched ESR1 binding as well as PGR binding 
at the PREs of the progesterone response genes PLZF and DDIT4, 
which was accompanied by an induction of mRNA levels (n=3, p<0.05). 
Silencing of ESR1 gene blunted the upregulation in PLZF and DDIT4 
in response to R5020. When compared with normal ESCs, PLZF mRNA 
levels were lower in both eutopic ESCs from women with endometriosis 
and OSCs, which have diminished levels of ESR1. Interestingly DDIT4 
mRNA level was higher in OSCs compared to normal ESCs. (n=4/
group, p<0.05) 
Conclusion: ESR1 is not merely a PGR-inducing factor but has important 
functional roles in progestin-mediated PGR binding to chromatin 
and transcriptional gene regulation in endometrial stromal cells. The 
transcriptional dysregulation of the common target genes, PLZF and 
DDIT4, in normal vs endometriotic ESCs emphasizes the critical role of 
common ESR1 and PGR target genes in normal endometrial function.

F-241
Possible Endometrial Angiogenic Role of MFGE8 and Its Ability 
to Predict Implantation Failure in IVF. Liang Yu,1 Tamar Alkon,2 
Sergio Oehninger,1 Silvina Bocca∗.1 1Jones Institute, Eastern Virginia 
Medical School, Norfolk, VA, United States; 2RMA NY Mexico, Mexico 
City, Mexico.
Introduction: Endometrial milk fat globule EGF factor 8 (MFG-E8) gene 
and protein are expressed with predominant localization in epithelium 
during the window of implantation and functions in tissue remodeling in 
many extrauterine organs. We hypothesize that MFG-E8 plays a role in 
maintaining the integrity of the normal endometrium, and dysfunction of 
MFG-E8 during endometrial angiogenesis disrupts the normal protective 
effect of this protein and can predict implantation failure and pregnancy 
loss. This is a prospective controlled study aiming to quantify MFG-E8 
in serum and in endometrial biopsies and to assess its role in endometrial 
angiogenic processes.
Methods: Eighteen women ages 21-35y were recruited into three groups: 
fertile controls (egg donors), IF (unexplained implantation failure 
following 2 failed IVF cycles) and RPL (unexplained first trimester 
miscarriages). IRB approval was obtained and participants signed 
informed consent. Serum MFG-E8, estradiol (E) and progesterone (P) 
were quantitated in the proliferative and secretory phases. An endometrial 
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biopsy was obtained for protein and gene expression analysis. To 
investigate the ability of MFG-E8 to activate an angiogenic process, in 
vitro cultured HEEC were treated with MFG-E8, formation of branches 
was examined by a sprouting assay on a 3D gel matrix containing 
extracellular matrix components.
Results: MFG-E8 significantly increased branches formation in HEEC 
in a time dependent fashion, (p<0.05) (fig 1), suggesting its role in 
promoting the angiogenic processes. Patients with IF had significantly 
higher serum MFG-E8 levels than controls and RPL subjects (p<0.05) 
(fig 2). There were no differences in MFG-E8 gene and protein expression 
in endometrial biopsies.
Conclusion: These in vitro studies demonstrate that MFG-E8 mediates 
endometrial angiogenesis acting directly on endometrial endothelial cells, 
whereas the clinical data show that MFG-E8 serum levels may identify 
cases with implantation failure. This study extends our current knowledge 
on the possible regulatory role of MFG-E8 in the human endometrium.
*Figure(s) will be available online.

F-242
Prolonged Reproductive Lifespan in a Mouse Model Expressing 
Re-Routed FSH. Sara Babcock Gilbert†, T. Raj Kumar∗. University of 
Colorado Anschutz Medical Campus, Aurora, CO, United States.
Introduction: The pituitary gonadotropins luteinizing hormone (LH) 
and follicle stimulating hormone (FSH) are produced by gonadotropes, 
but released in distinct patterns in many species, attributed to their 
hormone - specific β subunits. LHβ contains a gonadotrope-specific 
sorting determinant (C’-heptapeptide) that specifies a regulated, pulsatile 
release in response to gonadotropin-releasing hormone, while FSHβ 
lacks this peptide, is mostly secreted constitutively. We have previously 
shown that when FSH is genetically redirected to the regulated pathway 
similar to LH in vivo, ovarian function, measured by increased number 
of ovulations is enhanced in these mice. In ovaries of 3-week old mice, 
there was no difference in the number of primordial (PMF) or primary 
(PF) and secondary (SF) follicles, but there was an increase in number of 
pre-antral follicles (PAF). However, it is unclear if enhanced ovulations 
persist even at advanced age. To test the hypothesis whether persistent 
ovulations continue to occur with aging, we have analyzed ovarian follicle 
counts in mice expressing re-routed FSH at different ages.
Methods: FSHβ or mutant FSHβ containing the C’-heptapeptide encoding 
human transgenes were introduced onto Fshb-null background. Ovaries 
were obtained from female mice (control, FSH released in constitutive 
manner [FR], and re-routed FSH [FRP], n=2-4) at a young (8-10 weeks), 
middle (10-24 weeks) and old (52 weeks) age. One ovary per mouse was 
fixed in formalin at 4C overnight, processed and paraffin-embedded. 
PAS-hematoxylin stained serial ovarian sections (4μm) were magnified 
(x400) and the numbers of PMF, PF, PAF and CL were counted. Only 
follicles with oocytes containing a visible nucleus were counted. Data were 
expressed as number of follicle types in each genotype and analyzed by 
2 - way ANOVA. P≤0.05 was considered significant. Number of corpora 
lutea (CL) was assessed as an index of ovulatory capacity.
Results: In each genetic group (control, FR, FRP) there were significant 
differences in follicle numbers at each age with more PMF and PF present 
compared to antral and CL. There were no differences found between 
groups at the early follicular phases (PMF, PF) at any age, indicating 
that the ovarian follicle pool is not altered in FRP group as a result of 
re-routed FSH. While CL number was not significantly increased based 
on the cohort, there was a trend in higher follicle numbers in the young 
and old age FRP groups.
Conclusion: Re-routed FSH leads to enhanced ovulation performance 
and prolonged reproductive lifespans in mice. The pool of PMF remains 
similar between genotypes with age while the re-routed FSH model has 
increased numbers of CL seen at both young and old ages. These findings 
are in support of the hypothesis that the prolonged reproductive lifespan 
in re-routed FSH is from enhanced follicle survival and decreased atresia 
in mouse ovaries.

F-243
Implications of Telomere Biology in Female Reproductive Aging 
Using the SAMP8 Mouse Model. Irene Sánchez-de-Puerta†,1,2 María 
del Tránsito Gónzalez-García†,1 Elisa Varela∗,1,2 Juan Antonio García-
Velasco∗.1,2 1IVIRMA, Madrid, Spain; 2URJC, Madrid, Spain.
Introduction: Nowadays, one of the main causes of infertility is the 
delay of childbearing because of the depletion of follicular reserve during 
aging. However, some women reach this state prior to the normal age of 
menopause and the causes are still poorly understood. In addition, how 
this process may affect the embryo has not been studied. Telomeres, which 
protect chromosomes, are a primary pathway involved in aging. Because 
telomere length shortens with age, the proliferative capacity of cells is 
limited, compromising organ regeneration and function. Nevertheless, the 
connection of telomeres in ovarian aging and fertility is largely unknown. 
We investigated the implication of the telomeres in the reproductive system 
and fertility. Objective: To uncover telomeric mechanisms underlying 
ovarian aging and development.
Methods: We used SAMP8 mice as a model of accelerated female 
reproductive senescence. SAMR1 mice, which has the same background 
but do not present accelerated aging, was selected as control for the 
experiments. Ovaries from young (3 months old) and middle-age (7 
months old) SAMP8 and SAMR1 mice were collected and cryostate 
sections of whole ovarian tissue were obtained. The length of the 
telomeres was measured in these samples by quantitative fluorescent in situ 
hybridization (QFISH). Imagines were acquired by confocal microscopy 
and analysed by DEFINIENS program. In addition, to evaluate telomere 
biology during development we have generated mouse embryonic 
fibroblast (MEF) from 13.5-days embryos that come from SAMP8 and 
SAMR1 young and middle-age mice. We blocked these cells in metaphase 
and analysed the existence of telomeric aberrations by using QFISH and 
confocal microscopy.
Results: QFISH analysis of complete ovarian tissue shows a decrease 
in telomere length during aging in SAMP8 mice. Ovaries from 7 
months old mice have shorter telomeres than those of 3 months old (p 
value <0.0062). MEFs of SAMP8 mice show a significant number of 
telomeres with aberrations, even those that come from young mothers. 
Specifically, SAMP8 MEFs presents high levels of multitelomeric signals 
in comparison with control mice.
Conclusion: Our data shows telomeric alterations in the SAMP8 mouse 
that affect the early stages of development. Given the relationship between 
telomeres and aging, telomeric alterations in SAMP8 mice may promote 
their accelerated reproductive aging.

F-244
Rescue of Long-Term Ovarian Function, Fertility, and Fecundity in a 
Murine Model of Galactosemia by Blocking Endoplasmic Reticulum 
Stress. Bijina Balakrishnan,1 Evelyn Llerena Cari†,2 Anwer M Siddiqi,3 
Elise Bales,2 Kent Lai∗,1 Joshua Johnson∗.2 1University of Utah SOM, 
Salt Lake City, UT, United States; 2University of Colorado School of 
Medicine (AMC), Aurora, CO, United States; 3University of Florida SOM, 
Gainesville, FL, United States.
Introduction: We are evaluating a mouse model of classic galactosemia, 
null for the enzyme galactose-1-phosphate uridylyltransferase (GalTKO 
mouse). As seen in patients, GalTKO females exhibit an accelerated loss 
of the ovarian reserve of primordial follicles, and are thus an example 
of severe primary ovarian insufficiency (POI). Because we detected an 
upregulation of endoplasmic reticulum (ER) stress signaling in GalTKO 
ovaries1, we tested whether the ER stress-blocking agent Salubrinal (Sal) 
might alleviate the POI-like phenotype.
Methods: Mice received daily per os treatment, beginning on day 35 of 
postnatal life. Treatments were soymilk containing 5 mg/kg b.w. Sal pre-
dissolved in Dimethylsulfoxide (DMSO) vehicle (0.6% v/v) or, DMSO 
vehicle alone. Animals were treated for 5 weeks, and then either treated 
with a superovulation regime (PMSG followed by hCG 24 hours later) 
and oviductal egg collection, or were monitored for estrus cycle length 
for 14 consecutive days. Animals from the latter group were then housed 
with males of proven fertility for a breeding trial, and the first three litters 
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were tracked. Gross phenotyping of offspring was performed, including 
pup weight tracking and the determination of organ weights (brain, heart, 
liver, lungs, ovary, spleen).
Results: Sal-treated GalTKO animals were found to produce significantly 
more eggs than vehicle-treated controls after superovulation (Table - “Eggs 
ovulated”). Sal-treated animals also produced larger litters than vehicle 
and untreated groups (Table - “Breeding”), and exhibited the greatest 
normalization of estrus cycle stage length. Last, all offspring from Sal- and 
vehicle-treated controls were grossly normal, and no significant difference 
was found between pup or organ weights.
Conclusion: Blocking ER stress via Sal treatment results in significantly 
improved and extended ovarian function, fertility, and fecundity in the 
GalTKO mouse. Having demonstrated these improvements we now 
seek to better understand the mechanistic impact of galactosemia upon 
the primordial reserve, and the mechanism of that Sal acts through to 
protect ovarian function. These data will be used to support future clinical/
translational studies.
*Figure(s) will be available online.
1- Balakrishnan et al., 2017 Biochim Biophys Acta Mol Basis Dis, 1863, 
12:3286-3293

F-245
MicroRNA Expression Profile of In Vitro Matured Marmoset Oocytes. 
Seung-Yup Ku,1 Yoon Young Kim,1 Hoon Kim,1 Yong Jin Kim,2 Lee 
Sang Hoon,2 Byeong-Cheol Kang.3 1Seoul National University Hospital, 
Seoul, Korea, Republic of; 2Korea University Medical Center, Seoul, 
Korea, Republic of; 3Seoul National University College of Medicine, 
Seoul, Korea, Republic of.
Introduction: In vitro maturation of oocytes is a frequently used assisted 
reproductive technique and has been successfully established in human and 
rodent. Marmoset (Callithrix jacchus), new world monkey, is a new model 
for reproductive biomedical research due to its physiological similarities 
to human. In this study, we analyzed the microRNA expression of in vitro 
matured marmoset oocytes.
Methods: Ovaries of three-year-old female common marmoset were 
collected under anesthesia and the oocytes were retrieved. Each oocyte 
was in vitro matured at various concentrations of human chorionic 
gonadotropin (hCG) and epidermal growth factor for 48 hours. Maturity 
of oocytes was observed under phase contrast microscope. Each single 
oocyte was lysed and reverse transcribed into cDNA using single cell-
to-CT™ qRT-PCR Kit. The expression of Callithrix jacchus-specific 
microRNAs was analyzed using delta/delta CT calculation.
Results: Oocyte maturation was affected by the hCG concentration. The 
metaphase II oocyte yield was highest and the expression of Cj-let-7b 
and Cj-mir-27a was up-regulated in 200 mIU/mL hCG-treated group. The 
target genes of up-regulated miRs included POU3F, CDKL3, NANOS1 
and TEX30.
Conclusion: Taken together, microRNAs related to early oocyte maturation 
in Marmoset were analyzed, and their expression was affected by hCG 
concentration during in vitro maturation (2016R1E1A1A01943455).

F-246
Development of a Human Granulosa Cell Model to Probe the Role of 
Hippo Pathway Signaling in Primordial Follicle Activation. Jacqueline 
Maher†,1 Paul Driggers,1 Ophelia Yin†,2 James Segars∗.1 1Johns Hopkins 
University School of Medicine, Baltimore, MD, United States; 2University 
of California, Los Angeles, Los Angeles, CA, United States.
Introduction: Primordial follicle activation is incompletely understood, 
but disruption of Hippo pathway signaling has been shown to promote 
gonadotropin independent follicle activation in granulosa cells. 
Additionally, F-actin formation has been shown to increase primordial 
follicle activation through Hippo signaling inhibition and A-Kinase 
Anchoring Protein-13 (AKAP13) possesses a Rho-guanine exchange 
region (GEF) that promotes actin nucleation. Here we sought to probe 
the influence of AKAP13 on the Hippo pathway with the use of A13, an 
AKAP13 inhibitor, in a human granulosa cell line.
Methods: COV434 cells, derived from a primary human granulosa cell 
tumor, were used as a model. Downstream in the Hippo pathway co-

activators Yes-associated protein (YAP) and transcriptional co-activator 
with PDZ-binding motif (TAZ) bind to the Tea Domain Family of 
transcription factors (TEAD). Since TEADs mediate nuclear YAP/TAZ 
function in transcriptional activation, a TEAD luciferase reporter (TEAD 
luc = 8xGTIIC-luc) construct was used as a proxy for gene activation 
by YAP/TAZ. As a first step to examine cell signaling and TEAD luc 
activity, HEK 293T and COV434 cells were plated at 240K cells/well in 
3 different sized (48, 24, and 12) well plates. Using a modified reverse 
transfection protocol, cells were transfected with 1.0µg of TEAD luc. 
After 24 hours, cells were lysed and assayed for luciferase activity and 
normalized with a MTS assay. Next, we used A13, a small molecule 
previously identified based on a virtual screening of molecules that 
inhibited the Rho-GEF activity of AKAP13. COV434 cells were plated 
in 96 well plates, transfected for 24 hours with 500ng of TEAD luc, and 
treated with 0µM, 10µM, or 20µM of A13. Student’s t-tests were used 
to determine statistical significance.
Results: As a positive control, increasing well size, which decreased cell 
density, resulted in an increase in TEAD luc activity in HEK 293T cells 
as expected. In a similar manner, TEAD luc activity was observed to 
increase as the cell density decreased. From 48 to 24 well-plates, 24 to 12 
well-plates, and 48 to 12 well-plates, COV434 cells demonstrated a 0.7-
fold higher (p<0.0005), 5.5-fold higher (p<0.0001), and 9.7-fold higher 
TEAD luc activity, respectively. In the 2nd experiment, when compared to 
the control, effects of inhibitor A13 in COV434 cells demonstrated a 24% 
decrease (p<0.045) and a 74% decrease in TEAD luc activity (p<0.005) 
at 10µM and 20µM concentration, respectively.
Conclusion: These findings showed that blocking the Rho-GEF activity of 
AKAP13 with A13 reduced TEAD luc activity in COV434 cells, consistent 
with inhibition of YAP/TAZ activity. The COV434-TEAD luciferase 
reporter model may be useful to probe the early events of Hippo pathway 
signaling which promote primordial follicle activation in granulosa cells.

F-247
Prednisolone Treatment in Early Pregnancy Disrupts Maternal 
Immune Adaptation and Alters Pregnancy Outcomes in Mice. Tom 
E.C. Kieffer†,1 Peck Yin Chin,2 Ella S Green,2 Lachlan M Moldenhauer,2 
Jelmer R Prins,1 Sarah A Robertson∗.2 1University Medical Center 
Groningen, Groningen, Netherlands; 2Robinson Research Institute, 
Adelaide, Australia.
Introduction: Prednisolone is increasingly utilised off-label in women 
undergoing IVF treatment in the hope of improving embryo implantation 
rates, purportedly by lowering the risk of immunological rejection. This 
use is not clinically proven except in specific autoimmune disorders, so 
the validity of its wider use is debatable. Active processes of the maternal 
immune system including regulatory T (Treg) cell generation are essential 
for implantation and pregnancy success, and the effects of prednisolone 
on the T cell response to pregnancy are unknown. We investigated the 
effects of prednisolone given in the peri-implantation phase on Treg cell 
generation and pregnancy outcomes in mice.
Methods: Female mice were administered 20 µg prednisolone on day 
0.5, 1.5 and 2.5 post coitum (pc), after allogeneic mating. In the first 
cohort, mice were killed at estrus, on day 3.5 and 9.5 pc (n=8 per group), 
and Treg cells in the para-aortic lymph nodes (PALN), blood and spleen 
were analysed using flow cytometry. In a second cohort, late gestation 
parameters were analysed on day 18.5 pc (n=20 per group).
Results: Prednisolone disrupted the expansion of CD4+ cells (p<0.01), 
Treg cells (p<0.05), and effector T cells (p<0.01) within the PALN. 
Blood and spleen CD4+cell, Treg cell, and effector T cell numbers and 
proportions were not affected. IFNγ+Treg cell (p<0.01) and effector cell 
(p<0.05) counts in the PALN at day 9.5 pc were reduced. At day 18.5 pc, 
there was a 20% increase in total implantation sites (p=0.02) and a 19% 
increase in viable implantation sites (p=0.03) in mice given prednisolone. 
Fetal and placental weights were not different.
Conclusion: We conclude that treatment with prednisolone at a dose and 
duration comparable to that used in women disrupts maternal immune 
adaptation in mice. The impact of prednisolone in the peri-implantation 
phase on perinatal outcomes and offspring phenotype is yet to be 
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determined. These data raise further questions on the rationale for and 
safety of administering prednisolone to unselected patient groups in human 
reproductive medicine.

F-248
Regulatory T Cell Dysfunction May Contribute to Pregnancy Loss. 
Emma L Lewis†, Guillermo O. Barila, Paige M Porrett, Michal A Elovitz∗. 
University of Pennsylvania, Philadelphia, PA, United States.
Introduction: Early pregnancy loss occurs in 1 in 10 known pregnancies. 
A proposed mechanism of unexplained early pregnancy loss is a failure 
in maternal-fetal tolerance. Regulatory T cells (Tregs) are necessary 
to maintain maternal-fetal tolerance, and depletion of Tregs in murine 
pregnancy results in fetal loss. Multiple studies have suggested that women 
with recurrent pregnancy loss also have lower Treg quantities. Whether 
qualitative defects in Treg function are associated with pregnancy loss has 
not been studied. We hypothesize that aberrant Treg function contributes 
to early pregnancy loss.
Methods: An established model of immune-mediated fetal loss was 
used: CBA female mice mated to DBA/2 males. C57BL/6 female mice 
were mated to Balb/c males as healthy control pregnancies with the same 
paternal MHC-haplotype (H-2d). Pregnant CBA and C57BL/6 mice (N=7/
group) were sacrificed on E14 and assessed for fetal resorption. Maternal 
spleen, blood, implantation sites and placenta were collected for analysis 
by flow cytometry. Spleens were also collected from virgin CBA and 
C57BL/6 female mice to determine if differences between strains were 
pregnancy specific (N=6-7/group). In further experiments, CD8+ T cells 
and Tregs were sorted from spleens of both virgin and pregnant (E14), 
CBA and C57BL/6 dams (N=5-6/group). The sorted cells were used for 
in vitro suppression and proliferation assays.
Results: Rates of fetal resorption in the CBA and C57BL/6 pregnancies 
were consistent with the literature (CBA: 21.1%, C57BL/6: 1.14%, 
p=0.0005). Pregnant (E14) CBA dams have fewer splenic Tregs (p=0.011) 
and placental Tregs (p=0.023) than C57BL/6 dams. In contrast, virgin 
CBA mice have equivalent quantities of splenic Tregs to virgin C57BL/6 
mice. The Treg compartment in C57BL/6 mice expands during pregnancy 
(p=0.0003), but in CBA mice does not (FigA). Given this failure of Treg 
expansion in pregnant CBA mice, we tested the ability of splenic Tregs 
from virgin and pregnant (E14) CBA and C57BL/6 dams to proliferate 
in vitro and found no difference in proliferative capacity. However, Tregs 
from pregnant CBA dams had less suppressive activity than Tregs from 
C57BL/6 dams (p=0.004) (FigB). Tregs from virgin CBA and C57BL/6 
did not differ in suppressive function.
Conclusion: CBA mice have functional defects in their Treg compartment 
that are unmasked by pregnancy. Future experiments will address the 
molecular details of how this Treg dysfunction may lead to pregnancy 
loss. Elucidating functional immune aberrations in pregnancy loss will 
provide mechanism-based therapeutic targets.
*Figure(s) will be available online.

F-249
IL-33/ST2 Localization and Expression in a Pregnant Mouse Model. 
Barry E Perlman†, Salma Begum, Tracy Wu, Aimee M Beaulieu, Sara S 
Morelli, Nataki C Douglas. Rutgers-New Jersey Medical School, Newark, 
NJ, United States.
Introduction: Immune cell populations at the maternal-fetal interface 
mediate embryo implantation, placentation and placental function. IL-33, 
an epithelial cytokine with pleiotropic effects on immune cell function, has 
recently been demonstrated to play a key role in pregnancy. IL-33 signals 
through the membrane bound ST2 receptor (mST2) and is neutralized by 
the decoy receptor soluble ST2 (sST2). Controlled ovarian stimulation 
(COS) used for in vitro fertilization (IVF) has been linked to dysregulated 
IL-33/ST2 signaling. Our objective was to characterize IL-33 expression 
in the ovary and uterus in mouse pregnancy, and to determine if mouse 
superovulation (SO) alters expression of IL-33/ST2.
Methods: C57BL/6 female mice were mated during a natural cycle (NC) 
or after superovulation (SO) with 5 IU of equine chorionic gonadotropin 
followed by 5 IU of human chorionic gonadotropin 46 hours later. Mice 
were sacrificed at embryonic day (E) 0.5, E4.5, and E7.5. Serum was 

collected and ovaries and uteri removed. Immunofluorescence was 
performed on tissue sections from C57BL/6 female mice to localize 
IL-33 expression. Ovaries were stained at E4.5 and E7.5 with anti-
IL-33 and anti-CD31 antibodies. Uteri were stained at E0.5 and E7.5 
with antibodies directed against IL-33, CD31 and pancytokeratin. Total 
RNA was isolated from ovaries at E0.5 and qRT-PCR was performed. 
Expression of StAR, IL-33, mST2 and sST2 mRNA was normalized to 18S 
rRNA and then compared between SO mice and NC controls. Experiments 
were performed 3-6 times.
Results: In the ovary, IL-33 expression was associated with the 
vasculature of the theca layer. In the endometrium, at E0.5 and E7.5, 
IL-33 was expressed in glandular epithelium, luminal epithelium, and 
myometrium but not the stroma or endothelium. SO resulted in increased 
serum progesterone levels (36.6±18.2 ng/ml [mean±SD] vs. 10.0±5.4 
ng/ml, p=0.07), and increased ovarian StAR mRNA expression 2.8-
fold (p=0.004), consistent with increased ovarian steroidogenesis. SO 
significantly increased ovarian mST2 and sST2 mRNA expression (figure). 
Unpaired t-test was used with **p<0.01.
Conclusion: IL-33 localization to the uterine luminal and glandular 
epithelium is a novel finding. SO increases ovarian sST2 expression in 
mice, as previously demonstrated in human COS. These data provide 
the foundation for future studies to determine the effect of SO on IL-33-
dependent uterine immune cell effector functions.
*Figure(s) will be available online.

F-250
Altered Memory T Cell Proportions in Follicular Fluid Associated 
to Pregnancy Success in IVF Treatment. Jelmer R Prins†, Lotte M 
Marissen†, Tom E Kieffer†, Sicco A Scherjon∗, Hoek Annemieke∗, 
Astrid E Cantineau∗. University Medical Center Groningen, Groningen, 
Netherlands.
Introduction: During pregnancy, the maternal immune system is in 
contact with non-self fetal antigens. Despite all that, the fetus is tolerated 
and not rejected. The maternal immune system is modulated by several 
factors such as hormonal changes, semen, lifestyle, and possibly follicular 
fluid (FF). FF represents a micro-environment for the oocyte to grow and 
mature. FF is composed of many substances including immune substances, 
that also might play a role in implantation. Altered immune characteristics 
in FF could cause altered modulation of the local maternal immune system 
and with that influence pregnancy success. Objective: This study aims to 
analyze T cells and T cell subsets in FF in relation to pregnancy success.
Methods: FF aspirates were collected at the time of oocyte retrieval from 
patients undergoing IVF/ICSI treatment. Using flowcytometry, levels 
of CD4+ and CD8+ T cells (CD3+) were determined. Within these cell 
populations the proportions of active T cells (CD69+), regulatory T cells 
(Tregs) (Foxp3+), and memory T cells (CD45RO+, CCR7) were analyzed. 
In total FF of 30 patients was analyzed, 11 who became pregnant in the 
current cycle and 19 who did not. Comparison between the successful and 
unsuccessful group was performed using a Mann-Whitney U test, p<0.05.
Results: Women who became pregnant in the current cycle had higher 
levels of CD3+ and CD4+ cells (p<0.01), and lower levels of CD8+ 
cells (p<0.05) in the FF. Moreover, these women had lower proportions 
of effector CD4+ (p<0.05) and lower levels of memory Tregs (p<0.01) 
in their FF. Within the CD8 cells, the proportion of total memory cells (p 
< 0.05) and the proportion of effector memory cells (p <0.01) was lower 
within the FF of women that became pregnant in the current cycle. There 
was no difference in the proportions of activated or regulatory CD4+ and 
CD8+ T cells.
Conclusion: Our results indicate altered T cell subsets in FF related 
to pregnancy success. This could indicate a possible role of FF in the 
modulation of the maternal immune system in preparation of pregnancy, 
and with that in implantation success. A Luminex assay on FF to determine 
the cytokine balance will be performed to confirm our findings and 
strengthen this hypothesis.
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F-251
The Immune Modulatory Effects of Both Progesterone and a 
Combination of Progesterone and Aminophylline on the Maternal 
Immune System. Gavin R Sooranna†, Nishel M Shah, Natasha Singh, 
Mark R Johnson. Imperial College London, London, United Kingdom.
Introduction: Progesterone (P4) has been shown to be an effective 
immune-modulator. In reproductive tissue it suppresses inflammation 
whilst maintaining uterine quiescence. Previous research has shown that in 
myometrium, aminophylline, a drug commonly used for the treatment of 
asthma, enhances the cAMP mediated anti-inflammatory effect of P4 that 
is thought to occur following binding to membrane P4 receptors. The aim 
of this study was to profile the longitudinal changes in immune phenotype 
in high-risk pregnant women receiving either P4 alone or a combination 
therapy of P4 and aminophylline intended to prevent preterm labour.
Methods: We recruited pregnant women (N=14) between 13-20 weeks 
of gestation identified as high risk for developing preterm birth. They 
were randomised to receive either P4 (N=7) or a combined P4 and 
aminophylline treatment (N=7). Peripheral blood (PB) and cervical brush 
(Cb) samples were collected before treatment and at one and two months 
after treatment. Flow-cytometric analysis of PB and Cb mononuclear 
cells was performed. All p-values were two-tailed and unadjusted and 
significance was defined as p <0.05.
Results: P4 treated women showed a significant decrease in PB classical 
monocytes (CD14+CD16-; p=0.0497) but an increase in non-classical 
monocytes (CD14-CD16+; p=0.0422) after the first month of treatment. 
These trends were also observed in the P4 and aminophylline treated 
cohort. Neither P4 or combined P4 and aminophylline had any effect on 
proportions of CD16-CD56+ and cytolytic (CD16+CD56+) natural killer 
(NK) cells. However, anergic NK cell percentages showed a significant 
increase in the P4 and aminophylline treated cohort after one month 
(CD16+CD56-; p=0.0333). In addition, in the P4 treated patients, CD57 
expression on CD4+ T-cells were decreased significantly after two months 
(p=0.0226), and a similar trend was seen with the combination therapy. 
In the cervical mucous P4 alone but not combined P4 and aminophylline 
therapy was associated with an increase in total innate lymphoid cells.
Conclusion: Our results show that P4 supplementation in pregnancy may 
attenuate peripheral blood innate immune activation as shown by reduced 
proportions of classical monocytes, whilst enhancing the immunogenic 
potential of cervical mucous by increasing proportions of innate lymphoid 
leukocytes. Combination therapy appears to potentiate the anti-cytotoxic 
effects of P4 on NK cells by increasing proportions of the anergic subset. 
That being said, neither treatment appears to suppress the potential for 
maternal immune responses, as demonstrated by increased non-classical 
monocytes and decreased T-cell senescence, which are likely gestational 
effects.

F-252
Altered Tolerogenic Phenotype of Endometrial CD4T and T 
Regulatory Cells (Treg) in Recurrent Pregnancy Loss (RPL). Jen 
Southcombe, Gurmeher Chadha, Timothy Child, Ginny Mounce, Ingrid 
Granne. University of Oxford, Oxford, United Kingdom.
Introduction: Murine studies have revealed the importance of controlled 
inflammation, tolerance and Treg induction for successful pregnancy, 
particularly early implantation events. There are however limited data 
regarding Treg in early human pregnancy, although indications are that 
they are less prevalent in the decidua of women who have had miscarriage. 
This study aimed to investigate both Treg and conventional CD4+T helper 
cells (CD4Tconv) in the endometrium of women who have proven fertility 
versus unexplained RPL, during the window of implantation.
Methods: Endometrium was taken by pipelle biopsy and enzymatically 
digested to give a single cell suspension, then flow cytometry (BD LSR 
II) was performed to analyse the CD4Tconv (live/CD45+/CD3+/CD4+/
CD25lo) and Treg populations (live/CD45+/CD3+/CD4+/CD25hi/
CD127lo/FoxP3+; n=8). We also compared endometrial Treg to matched 
peripheral blood Treg. For deeper phenotyping we analysed cellular 
expression of HLA-DR (activation marker), IL-18R (displays potential for 
type 1 cytokine potential) and of a group of immune molecules known as 
co-activating and co-inhibitory receptors (CTLA-4/PD-1/TIGIT/TIM-3/

LAG-3), that confer functional potential to the cell and are known to be 
dysregulated in other diseases where Treg are implicated (e.g.: cancer 
and autoimmune pathologies).
Results: We find that Treg comprise between 2-10% of the endometrial 
CD4T cell population, and endometrial Treg have higher expression 
of FoxP3 (p<0.05) and the regulatory molecules HLA-DR, IL-18R, 
CTLA-4, PD-1, TIGIT and TIM-3 (p<0.01) than those in the circulation. 
Endometrial CD4Tconv have enriched HLA-DR, IL-18R and PD-1 
compared to peripheral blood cells (p<0.01). RPL patients had similar 
numbers of endometrial Treg cells and FoxP3 expression, but lower 
expression of TIGIT (p<0.05). PD-1 and IL-18R was lower on endometrial 
CD4Tconv from RPL compared to controls (p<0.05).
Conclusion: This phenotype indicates a more activated CD4Tconv 
population with a skew away from the proinflammatory type 1 cytokine 
profile required for implantation. As TIGIT+ Tregs are known to inhibit 
autoreactive T cell proliferation in several disease models, the reduction 
detected in RPL may indicate a lack of suppressive activity and control 
of the CD4Tconv population, along with other cell types. Differences 
identified in this study will inform future experiments to begin to elucidate 
mechanisms of dysfunctional tolerance in RPL.

F-253
Soluble Factors in the Murine Placenta Regulate Gene Expression in 
Alternatively-Activated Macrophages. Hui Zhao∗, Flora Kalish, Ronald 
J Wong∗, David K Stevenson∗. Stanford University School of Medicine, 
Stanford, CA, United States.
Introduction: Uterine and placental macrophages play critical roles in 
maintaining a normal pregnancy. These macrophages, originating from 
either maternal bone marrow (BM) cells or uterine progenitor cells, 
undergo significant adaptations to the placental microenvironment. 
The majority of these cells differentiate into alternatively-activated 
macrophages (M2s), which produce factors that regulate fetal-maternal 
tolerance, placental angiogenesis, or hypoxic and oxidative stress 
responses. We hypothesized that soluble factors in the placenta affect 
macrophage polarization and gene expression.
Methods: Placentas were collected from pregnant mice (FVBn) at 
E9.5, E11.5, and E13.5. Maternal sera, liver, brain, and amniotic fluid 
were collected to serve as control tissues. Tissue were homogenized, 
centrifuged, and filtered to isolate soluble factors. Macrophages were then 
derived from BM cells isolated from non-pregnant female FVBn mice 
and polarized into M2a by IL4 exposure. These alternatively-activated 
BM-derived macrophages (BMDMs) were then incubated with these 
tissue-specific soluble factors for 24h. Gene expression profiles were 
then determined by a PCR array consisting of a customized primer panel.
Results: Compared with IL4-treated-only BMDMs, antioxidants 
[superoxide dismutase-1 (SOD1), heme oxygenase-1 (HO-1)], vascular 
endothelial growth factor (VEGFA), and M2a markers [chitinase-like1 
(YM1), mannose receptor-1 (Mrc1)] were significantly upregulated (2 to 
15-fold) after exposure to placental soluble factors. However, other factors 
(such as matrix metalloproteinase-2 [MMp2], glutathione peroxidase 1 
and 3 [Gpx1, Gpx3]) were significantly decreased. Interestingly, colony 
stimulating factor 1 receptor (CSFR1) and hypoxia-inducible factor-
1-alpha (Hif1A) increased only after incubation with E9.5 placental 
lysate, but decreased with E11.5 and E13.5 lysates. VEGF receptor 2 
(VEGFR2) and anti-inflammatory IL10 significantly increased in E11.5 
and E13.5 lysate. Cyclin-dependent kinase inhibitor 1 (p21), a cell cycle 
regulator, was reduced after treatment with E11.5 and E13.5 lysate. Most 
interestingly, these expression patterns were unique to incubation with 
placental soluble factors and not observed after incubation with soluble 
factors from maternal sera, liver, or brain or amniotic fluid.
Conclusion: We conclude that soluble factors in the placental 
microenvironment appear to regulate expression of polarized macrophages 
in a gene- and gestational age-dependent manner and may play critical 
roles in the maintenance of a normal pregnancy.
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F-254
Quantification and Clonogenicity of Stem/Progenitor Cells in 
Menstrual Blood from Normal Healthy Women. Caroline E. Gargett∗,1,2 
Sophie Suke†,1,2 Caitlin Filby†,1,2 Jemma Evans.1 1Hudson Institute of 
Medical Research, Clayton, Australia; 2Monash University, Clayton, 
Australia.
Introduction: Shedding and regeneration of the endometrium is 
critical for fertility and embryo implantation, while disordered shedding 
(endometriosis, adenomyosis) and/or regeneration (Asherman’s 
Syndrome) is associated with debilitating menstrual disorders. 
Endometrial stem/progenitor cells likely to play a role in endometrial 
regeneration are SUSD2+ mesenchymal stem/stromal cells (eMSCs) 
and N-cadherin+ (NCAD) epithelial progenitors (eEPC). NCAD+ 
eEPC form endometrial gland-like structures in 3D cultures, have self-
renewing capacity and are located in the bases of glands. SUSD2+ cells 
are perivascular in both the functionalis and basalis. SUSD2+ eMSC 
and NCAD+ eEPC are shed during menstruation in women with/without 
endometriosis (unpublished). In normally menstruating women, the 
cycle to cycle variation in proportions and clonogenicity of endometrial 
stem/progenitor cells is unknown. The aim of this study is to determine 
biological variations in the proportion and clonogenicity of endometrial 
stem/progenitor cells in menstrual blood across menstrual cycles in normal 
menstruating women.
Methods: Menstrual blood (day 2) was collected from healthy women (not 
on hormones; regular cycles) in a menstrual cup. Endometrial cells were 
isolated by filtration, enzymatic digestion, density gradient separation, 
leukocytes depleted by CD45 magnetic beads and red blood cells by 
hypotonic lysis The percentages of SUSD2+ and NCAD+ cells were 
determined by flow cytometry using conjugated SUSD2 and N-cadherin 
antibodies and clonogenicity by colony forming assays (cell seeding 
density, 50 cells/cm2).
Results: Menstrual blood was collected from 3 women (21-38yrs; median 
36) over 3 cycles (cycle length 28-30d; median 28). SUSD2+ cells 
were present in all menstrual blood samples (1.0-7.1% of CD45- cells; 
median 5.4%). NCAD+ cells were detected in 5 of 7 samples (0-3.0% of 
CD45- cells; median 0.6%) with no significant variation between cycles 
or participants (p = 0.4). The clonogenicity of CD45- endometrial cells 
was variable, ranging from 3.9% -17.8%.
Conclusion: In this pilot study, clonogenic, NCAD+ and SUSD2+ cells 
were detectible in menstrual blood, although NCAD+ cells were present at 
lower frequency as expected from their basalis location. Further samples 
are currently being collected to determine the variability of endometrial 
stem/progenitor cells shed between women and between cycles of 
individual women. Quantification of endometrial stem/progenitor cells in 
menstrual blood may provide a simple, non-invasive method for prognosis 
of fertility and endometrial disorders such as endometriosis.

F-255
Pre-Conception Sitagliptin Increases Endometrial Clonogenicity in 
Women with Recurrent Pregnancy Loss. A Double Blind Randomised 
Placebo Controlled Trial. Shreeya Tewary†,1 Emma Lucas†,1 Lauren 
Ewington†,1 Angela Polanco†,2 Peter Kimani∗,1 Jan Brosens∗,1 Siobhan 
Quenby∗.1 1Warwick Medical School, Coventry, United Kingdom; 
2University Hospital Coventry and Warwickshire, Coventry, United 
Kingdom.
Introduction: Recurrent pregnancy loss (RPL) is associated with 
abnormal decidualisation, contributed to by a deficiency of endometrial 
stem-like progenitor cells. Endometrial mesenchymal stem cell 
recruitment occurs via the interaction of stromal cell-derived factor-1 
(SDF-1) and chemokine receptor 4 (CXCR4) expressed on bone marrow 
derived stem cells. Degradation of SDF-1 is inhibited by DPP4 inhibition 
which increased stem cell recruitment to the lung in mice. Uterine injury 
also increases endometrial stem cell recruitment in mice. This double, 
blind, randomised, placebo controlled trial was designed to assess if 
the DPP4 inhibitor Sitagliptin increases endometrial clonogenicity in 
women with RPL.
Methods: The study included women who were aged 18-42, had 3 or 
more miscarriages and regular menstrual cycles. The endometrium was 

sampled on day LH +7-10 then, participants were randomised by permuted 
block randomisation to receive the DPP4 inhibitor Sitagliptin (100mg 
capsule) or an identical placebo taken once daily over 3 menstrual cycles. 
Once treatment was completed, the endometrium was re-sampled (day 
LH+7-10). The primary outcome measure was a colony-forming unit 
(CFU) assay defined as the number of cell colonies per 1500 endometrial 
stromal cells after 3 cycles of treatment. Secondary outcome measures 
included the increase in the CFU and patient acceptability and compliance.
Results: Thirty-three women completed the trial. The primary analysis 
fitted a Poisson regression model, that was adjusted for age and baseline 
CFU count. The CFU count in the Sitagliptin group (27.67) was greater 
than in the placebo group (25.06) adjusted RR 1.52 (CI 1.32, 1.75), P 
<0.01). Change in CFU was assessed with a random effects Poisson 
regression model that consisted of the CFU counts at the baseline and at 
3 months and included an interaction term for visit and group. The CFU 
count in the Sitagliptin group at 3 months was 1.68 times the baseline 
count (p = <0.01) compared to an increase of only 1.08 times from the 
baseline in the placebo group (p = 0.26). The trial was acceptable and 
safe for the women.
Conclusion: There was an increase in endometrial clonogenicity as 
determined by the CFU assay in patients with RPL treated with Sitagliptin 
therapy for 3 menstrual cycles pre-conceptually compared to those on 
placebo. This early phase trial has demonstrated that it is possible to 
increase endometrial clonogenicity. A large scale clinical trial for women 
with RPL and deficient endometrial clonogenicity is warranted.
Funder: Tommy’s Charity. Sponsor: University Hospital Coventry and 
Warwick. ISRCTN: 67932311

F-256
Human Platelet-Rich Plasma from Patients with Uterine Pathologies 
Contributes to Endometrial Regeneration: A Current Therapeutic 
Approach? Lucía de Miguel-Gómez†,1 Amparo Faus,1 Sara López-
Martínez,1 Nuria López-Pérez,1 Gemma Castillón,2 Antonio Pellicer∗,3,4 
Irene Cervelló∗.1 1Fundación Instituto Valenciano de Infertilidad (FIVI), 
Valencia, Spain; 2IVI-RMA Barcelona, Barcelona, Spain; 3IVI-RMA 
Valencia, Valencia, Spain; 4Reproductive Medicine Research Group, IIS 
La Fe, Valencia, Spain.
Introduction: Platelet concentrates have been used in regenerative 
medicine, including the gynaecological field, along the last 2 decades. 
Platelet-rich plasma (PRP) is used to support tissue proliferation and 
regeneration due to the specific secretion of growth factors (as TGFβ, 
VEGF or PDGF). We aimed to verify if PRP from patients with uterine 
pathologies (endometrial atrophy (EA) and Asherman syndrome (AS)) 
could promote in vitro endometrial cell proliferation and regeneration in 
comparison with umbilical cord plasma (C+) or without treatment (C-).
Methods: Isolation of PRP from 3 patients with EA/AS based on 2 step 
centrifugation procedure was performed, and concentrates were analysed 
to evaluate the proteomic profile. We collected 6 endometrial biopsies 
from healthy donors and human endometrial stromal cells (hESCs) were 
isolated. We evaluated the effects of activated PRPs on cell proliferation, 
wound healing (WH) and migration. In all the procedures we established 
5 conditions: PRP1, PRP2, PRP3, C+ and C-. After 48h viable hESCs 
in proliferation were measured by MTS assay. Also hESCs were grown 
to confluence, when the monolayer was lesioned. The lesion gap was 
evaluated (several time intervals) until its complete closure. Statistical 
analysis was performed to compare the effects of PRP versus controls.
Results: PRPs analysis showed specific protein profiles related to 
neovascularization and growth factors. MTS assay revealed that hESCs 
treated with PRP1, PRP2, PRP3 and C+ increased cell proliferation (39.2, 
51, 40.5 and 90 %, respectively) in comparison to C-. Data from the 3 PRP 
treatments were statistically significant (p-value=0.0034) together with 
the C+ condition (p-value<0.0001). Regarding to WH, results showed a 
noticeable higher trend to cover the initial gap when wounds were treated 
with PRPs or C+.
Conclusion: The PRP from patients with uterine pathologies seems 
to be an effective treatment, rich in growth factors, enhancing hESCs 
proliferation and migration in vitro. These preliminary results suggest the 
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potential use of PRP as an autologous and non-operative procedure for EA/
AS patients to restore their own endometrium. SUPPORT: PI17/01039; 
PROMETEO/2018/137.

F-257
Treatment of Asherman Syndrome with Adipose Derived Mesenchymal 
Stem Cells. Masoumeh Majidi Zolbin†, Ramanaiah Mamillapalli, Gulcin 
Sahin Ersoy, Hugh S Taylor∗. Yale School of Medicine, New Haven, CT, 
United States.
Introduction: Asherman’s Syndrome (Ash) characterized by endometrial 
atrophy, fibrosis and adhesions. Endometrial healing is orchestrated by 
multiple cell types and molecular pathways; endogenous endometrial 
and bone marrow-derived stem cells have been implicated in the process. 
We used an established mouse model for Asherman’s syndrome and 
demonstrated that systemic injection of adipose-derived mesenchymal 
stem cell (AD-MSCs) efficiently will target fibrosis pathway and improve 
healing and pregnancy after Ash.
Methods: Asherman’s syndrome was mechanically induced in c57BL/6 
female mice. An equal number of mice received sham surgery. Each mouse 
population randomly received either Adipose derived MSCs or PBS. In 
total four groups (N=15 each) consisted of Sham+AD-MSCs, Sham+PBS, 
Ash+AD-MSCs and Ash+PBS. MSCs were obtained from the adipose 
tissue of GFP+ mice and transplanted into the recipient female mice by 
retro orbital injection; stem cell engraftment assessed by FACS after 3 
estrous cycles. Mice were also evaluated after 90 days to assess fertility, 
time to delivery and litter size. Fibrosis was assessed by trichrome staining 
and a qRT-PCR fibrosis array. Stromal regeneration was evaluated by 
ColIII and αSMA by immunohistochemistry. Proliferation determined 
by PCNA immunofluorescence staining.
Results: Histological evidence showed that Ash mice developed increased 
fibrosis within the uterine cavity compared to controls (p<0.0007). Among 
mice with Ash there was significant 3 fold difference between the AD-
MSCs treated group versus control treated group (p<0.004). There was no 
significant engraftment in animals without Ash. Flowcytometry analysis 
similarly showed an increase in the percentage of GFP+ cells engrafted 
in the Ash group than in the sham group (p<0.015). Stem cell treatment 
with AD-MSCs led to significant decreases in fibrosis markers collagen 
III and α-SMA compared to the control group (p<0.02 and p<0.003, 
respectively). Epithelial regeneration and proliferation were increased 
after treatment. Fibrosis array studies showed that 32% of genes were 
differentially expressed (> 2 fold) after AD-MSC treatment including 
genes involved in cellular adhesion (Itga3, Itgb6), profibrotic pathways 
(CCL11, CCL12, CCL3, MMP8, Serpine1, TIMP4) and inflammatory 
cytokines (IFNγ, IL10, IL1a, IL1b, TNF, Ccr2, CCL11, CCL12). The AD-
MSCs treated Ash mice had significantly larger litters (8 vs 4, p<0.005) 
and required a shorter time to conceive (26 vs 35 days, p<0.01) compared 
to PBS treated controls.
Conclusion: Adipose derived mesenchymal stem cell therapy enhanced 
endometrial repair after induction of Asherman’s syndrome leading to 
improved fertility. Adipose tissue is an easily accessible source of MSCs 
for regenerative reproductive medicine.

F-258
Paternal Bias: The Impact of Not Accounting for Paternal Factors 
in Reproductive Epidemiological Studies. Andrea Bellavia, Susanna 
D Mitro, Russ Hauser, Tamarra James-Todd. Harvard T.H. Chan School 
of Public Health, Boston, MA, United States.
Introduction: Determinants of children’s health are commonly 
investigated by focusing on maternal characteristics. Although several 
studies have suggested a potentially important role of paternal factors, 
father’s contribution to child health remains largely understudied. Ignoring 
paternal risk factors may have an impact also when evaluating associations 
between maternal exposures and child outcomes. In epidemiologic 
studies, in particular, paternal factors are rarely accounted for as potential 
confounders, with implications for results validity. For example, if we 
wanted to evaluate the effect of maternal BMI on offspring birth weight 
(BW), we may need to adjust for paternal BMI, which is both associated 

with maternal BMI and an independent predictor of BW (due to the 
underlying genetics, but also to social factors that link paternal BMI with 
maternal BMI and offspring BW).
Methods: We conducted a simulation study to investigate the extent of the 
bias due to omitting paternal factors under several scenarios. Specifically, 
we used the example of paternal BMI as a potential confounder of maternal 
BMI and BW, assuming a true effect of maternal BMI of 25 grams (for 
any 5-units of BMI), and simplifying paternal BMI as obese vs non-obese. 
We hypothesized several scenarios by varying: i) the independent effect 
of paternal BMI on BW; ii) the association between maternal and paternal 
BMI; iii) the interaction between maternal and paternal BMI.
Results: The Figure presents results in the setting where an interaction 
is present, and evaluates the bias at increasing hypothetical coefficients 
for the independent effect of paternal BMI on BW. Neglecting to account 
for paternal BMI would severely bias the estimated effect of maternal 
BMI, with increasingly larger bias as the effect of the paternal risk factor 
increases. For example, if the difference in BW between babies born to 
obese vs non-obese fathers was 40 grams, but paternal BMI was omitted, 
the effect of maternal BMI on BW would be overestimated by almost 
2-fold the correct value. Several additional scenarios will be presented, 
as well as additional examples based on omitting other paternal factors.
Conclusion: Results of this study demonstrate the importance of 
incorporating paternal factors even when evaluating associations between 
maternal exposures and child outcomes. Existing cohorts must be 
leveraged or new cohorts established to allow a full understanding of the 
interplay of maternal and paternal factors in predicting child outcomes.
*Figure(s) will be available online.

F-259
The Introduction of Doppler Ultrasound in Antenatal Care - the 
Effects on Fetal Death Rates. A Study of All Pregnancies in Norway 
during 1990-2015. Anne Eskild∗,1 Irene Skau∗,2 Jostein Gryttten∗.1 
1Akershus Unversity Hospital, Lørenskog, Norway; 2Universty of Oslo, 
Oslo, Norway.
Introduction: There has been a decline in fetal death rates in Norway 
of almost 80% since the 1970s. In a previous study we have shown 
that the introduction of term date estimation during the 1980s, by fetal 
ultrasonographic examinations of all pregnancies, reduced the fetal death 
rates in post-term pregnancies by 50%. After the 1980s, the reduction in 
fetal death rates has been most prominent in preterm pregnancies. We 
studied whether introduction of Doppler ultrasound can explain parts of 
the decline in fetal death rates after the1980s.
Methods: We included all singleton pregnancies in Norway during 
the years 1990-2015 (approximately 1,5 million) by using data from 
the Medical Birth Registry of Norway. Doppler ultrasonographic 
examinations are performed in secondary and tertiary antenatal care, 
only (by specialists in obstetrics). Thus, information about the year of 
introduction Doppler ultrasound was obtained by a questionnaire, send by 
mail in 2016, to all maternity wards in Norway (n=46), and all wards, but 
one responded. Data were analyzed by applying Difference-in- Difference 
analyses, and we made adjustments for hospital specific trends in fetal 
death, and also for individual risk factors of fetal death (i.e. maternal 
age, parity, maternal disease). We studied all pregnancies, and we made 
separate analyses among pregnancies with preterm delivery (28-36 weeks) 
and term delivery (> 37 weeks). We also studied separately women with 
any hypertensive pregnancy disorder and/or diabetes.
Results: Doppler ultrasound was gradually introduced to all, but three, 
maternity wards in Norway during 1992-2014. Introduction of Doppler 
ultrasonographic examinations had non- significant overall effect on the 
decline in fetal death rates. However, in preterm pregnancies, the overall 
fetal death rates declined by 40% during 1990-2015, and 30% of this 
decline could be explained by the introduction of Doppler ultrasound. 
Among pregnancies with hypertensive pregnancy disorder and/or diabetes, 
the introduction of Doppler ultrasound reduced the occurrence of fetal 
death significantly independent of pregnancy week at delivery, but the 
effect was most prominent in preterm pregnancies.
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Conclusion: The introduction of Doppler ultrasound can explain 30% of 
the reduction of preterm fetal deaths in Norway during 1990-2015. The 
effect was most prominent in pregnancies with a hypertensive disorder 
and/or diabetes.

F-260
Variation in Preconception Body Mass Index in Predicting Future 
Gestational Weight Gain. Darios Getahun,1,2 Deborah R Young,1 Corinna 
Koebnick,1 Michael J Fassett,3 Fagen Xie∗.1 1Kaiser Permanente Southern 
California, Pasadena, CA, United States; 2Rutgers-Robert Wood Johnson 
Medical School, New Brunswick, NJ, United States; 3West Los Angeles 
Kaiser Permanente Southern California Medical Group, Los Angeles, 
CA, United States.
Introduction: To examine whether high preconception body mass index 
(BMI) variability predict gestational weight gain (GWG) over Institue of 
Medicine (IOM) recommendations.
Methods: We conducted a retrospective cohort study of pregnancies 
(n=183,088) delivered in all Kaiser Permanente Southern California 
hospitals between 2008-2016. GWG was grouped according to IOM 
guidelines based on preconcepton weight category. GWG relative to 
preconception BMI variability was calculated and expressed as standard 
deviation and coefficient of variation. Quartile cut-offs of weight 
variability over 4-successive years were calculated for each BMI (kg/
m2) category (underweight [<18.5], normal [18.5-24.9], overweight 
[25-29.9] and obese [≥30]). Poisson Regression analysis was used to 
estimate the relative risks (RR), comparing upper and lower quartiles, 
adjusting for race/ethnicity, age, education, smoking during pregnancy 
and gestational age.
Results: The prevalence of overweight and obesity were 28% and 27%, 
respectively. Women who were underweight prior to conception tended 
to gain weight according to IOM guidelines, whereas women who were 
overweight and obese tended to gain in excess of IOM guidelines. Among 
underweight women, compared to those with BMI variability in the bottom 
quartile, BMI variability in a higher quartile was a strong predictor of 
excess GWG (Table). However, among overweight and obese women, 
BMI variability in a higher quartile was 10 and 18 percent, respectively, 
predictor of excess GWG. Furthermore, there is heterogeneity across racial 
background and preconception BMI variability in predicting excess GWG.
Conclusion: Preconception BMI variability can be used to predict excess 
GWG. However, its ability in predicting excess GWG risk depends on 
race/ethnicity and preconception BMI categories.
*Figure(s) will be available online.

F-261
Recent Trends in the Antenatal Ultrasound Utilization: A Retrospective 
Analysis of 10 Years. Darios Getahun,1,2 Morgan R Peltier,3 Deborah A 
Wing,4 Richard Contreras,1 Harpreet S Takhar,1 Michael J Fassett∗.5 
1Kaiser Permanente Southern California, Pasadena, CA, United States; 
2Rutgers-Robert Wood Johnson Medical School, New Brunswick, 
NJ, United States; 3Winthrop University, Mineola, NY, United States; 
4University of California, Irvine, Irvine, CA, United States; 5West Los 
Angeles Kaiser Permanente Southern California Medical Group, Los 
Angeles, CA, United States.
Introduction: To examine the recent trends in antenatal ultrasound 
(AUS) utilization and whether the trend is modified by pregnant women’s 
comorbid status.
Methods: A retrospective analysis of Kaiser Permanente Southern 
California (KPSC) healthcare system medical records on singleton 
pregnancies delivered at 15 KPSC hospitals between 2007-2016 
(n=265,650) was performed. We examined the proportion of women 
having 3-5 and ≥6 AUS examinations based on maternal comorbidity 
status and race/ethnicity. Event rates in the earliest (2007-2008) versus 
most recent (2015-2016) periods were compared. Relative risks (RR) were 
used to estimate these changes after adjusting for confounders.
Results: Between 2007-2008 and 2015-2016, the proportion of women 
with 3-5 AUS examination climbed from 28.7% to 59.4% (adj. RR 2.59, 
95% confidence interval [CI] 2.52-2.68) among low-risk women and 
from 23.5% to 76.5% (adj. RR 1.44, 95% CI 1.39-1.49) among high-risk 

women. The proportion of women with ≥6 AUS increased from 16% to 
84.1% (adj. RR 5.48, 95% CI 4.98-6.04) among low-risk women and 
from 10.1% to 90.0% (adj. RR 3.95, 95% CI 3.66-4.26) among high-
risk women. The increase was more for Blacks (128% to 366%) and 
Hispanics (114% to 285%) than for Whites (91% to 182%) and Asian/
Pacific Islanders (99% to 236%) in both low-risk and high-risk women.
Conclusion: Dramatic increases in AUS have occurred over the past 
decade-especially in low-risk women. Although AUS is considered a 
safe, inexpensive and reliable procedure of modern obstetrics, current 
utilization of the technology suggests that fetal exposures to AUS are 
at unprecedented levels and well beyond the levels envisioned when it 
entered clinical use about 40 years ago. Closer monitoring is needed to 
ensure that the technology, as it is currently, being used is not contributing 
to adversely pregnancy or child development. Recent advances in 
digitizing the majority of hospital records into large databases makes 
this possible.

F-262
Impact of Parental Ancestry on Reproductive Success at High 
Altitude. I. Grant†,1 R. Soria,2 C. G Julian,3 E. Vargas,2 L. G Moore,3 
D. A Giussani∗,1 C. E Aiken∗.1 1University of Cambridge, Cambridge, 
United Kingdom; 2Instituto Boliviano de Biología de Altura, La Paz, 
Bolivia, Plurinational State of; 3University of Colorado, Denver, CO, 
United States.
Introduction: Globally, ~140 million people live at altitudes above 
2500m, and at least 200,000 women each year experience pregnancy at 
extreme high altitude (>3500m). High altitude pregnancy is associated 
with stillbirth, low birth weight and neonatal complications, the risks of 
which are greater in European than Andean women (Jensen & Moore 
Am J Pub Health, 1997; Soria et al, Ped Res 2013). However the impact 
of high altitude on early pregnancy loss is unclear, including whether 
ancestry influences the risk of miscarriage.
Objective: We hypothesised that Andean ancestry confers protection from 
early pregnancy loss (<12 weeks estimated gestation) at high altitude.
Methods: A cohort of women from La Paz, Bolivia (altitude 3300-4100m) 
with at least one viable live birth was identified. Data were extracted from 
medical records including; maternal and paternal ancestry, demographic 
factors, and reproductive history. Parental ancestry was classified using 
parental surnames with methodology validated by gene markers (Vargas 
et al., Am J Physiol 2007). Multivariate logistic regression was used to 
assess risk of early pregnancy loss by both maternal and paternal ancestry, 
after adjustment for parity and maternal age.
Results: 27.5% of the cohort had ever experienced miscarriage; 17.6% 
prior to their first live birth. Andean women experienced their first live 
birth at younger ages than European women (21.9±4.5 vs. 24.9±4.1; 
p<0.001, Fig1A). Women of Andean origin experienced more pregnancies 
per year of reproductive life (p<0.05, Fig1B) and had significantly 
higher ratios of live births to miscarriages than European or mixed 
women (p<0.001, Fig1C). Andean women were 30% less likely to have 
experienced a miscarriage prior to their first live birth (OR 0.70; CI 
0.58-0.85, P<0.001). There was no independent effect of male partner’s 
ancestry on miscarriage risk (Fig 1D).
Conclusion: The risk of early pregnancy loss at high altitude is lower 
in Andean women. The lack of paternal ancestry effect suggests that the 
underlying mechanisms relate to different maternal adaptations to early 
pregnancy rather than to fetal genetics.
Supported by the Royal Society, UK.
*Figure(s) will be available online.
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F-263
Human Decidual Cells are Highly Permissive to ZIKA Virus Infection 
in a Trimester-Dependent Manner. Xiaofang Guo, Umit A Kayisli, 
Nihan Semerci, Asli Ozmen, Kellie Larsen, Shaheda Akter Urmi, Joseph 
Huang, Frederick Schatz, Charles Lockwood, Ozlem Guzeloglu-Kayisli∗. 
University of South Florida, Morsani College of Medicine, Tampa, FL, 
United States.
Introduction: Maternal ZIKA virus (ZIKV)-infection elicits damage 
to the developing fetus. The exact mechanism for trans-placental ZIKV 
transmission is unknown. The decidua is a primary interface between 
maternal and fetal cells. Since syncytiotrophoblast in contact with maternal 
blood resists ZIKV infection we hypothesized that decidual cells are a 
reservoir and source of ZIKV infection of adjacent placental anchoring 
villi. Thus, we compared ZIKV-permissiveness of human endometrial 
stromal cells (HESCs), as well as first-trimester decidual cells (FTDCs) 
and term decidual cells (TDCs).
Methods: Cultured HESCs, FTDCs, and TDCs (n=3/each) were infected 
by ZIKV MR766 strain at the multiplicity of infection (MOI) of 1. 
Immunofluorescence staining using anti-flavivirus 4G2 monoclonal 
antibody recognized ZIKV E protein determined ZIKV infection rate. 
Virus replication kinetics were measured by qPCR using ZIKV specific 
primers in cell lysates and conditioned media supernatants obtained from 
mock- or ZIKV-infected cells.
Results: Immunofluorescence analysis detected ZIKV E-protein 
expression in ZIKV-infected HESCs, FTDCs, and TDCs, but not in 
mock-infected cells. ZIKV infection rate was significantly higher in 
FTDCs (74%) and HESCs (71%) vs. TDCs (65%; p<0.05). Intracellular 
ZIKV RNA copies were detected in all infected cells by qPCR. However, 
significantly higher intracellular ZIKV RNA copies were found in ZIKV-
infected FTDCs (~ 7x107 RNA copies/µgr) and HESCs (~ 5x107) vs. TDCs 
(~ 1.8 x107; p=0.003) representing a 3.9- and 2.7-fold increase in FTDCs 
and HESCs, respectively compared to TDCs. Similarly, extracellular viral 
RNA copies were significantly higher in conditioned media supernatants 
derived from ZIKV-infected FTDCs and HESCs (~7x104 RNA copies/
µl) vs. conditioned media supernatants derived from ZIKV-infected 
TDCs (~1x104; p=0.003). A comparison of ZIKV growth curves in 
conditioned media supernatants collected between 24 to 96 h revealed 
similar growth rates in HESCs and FTDCs with a slower growth curve 
in TDCs (p<0.001).
Conclusion: These results reveal that all three maternal cell types serve as 
reservoirs for placental/fetal infection. Moreover, higher ZIKV infection 
and replication rates in HESCs and FTDCs vs. TDCs are consistent with 
the increased pathogenicity of first-trimester maternal ZIKV infection. 
Supported by the Florida Department of Health (#7ZK23).

F-264
Abstract Withdrawn

F-265
The Conflicting Roles of Pre-Pregnancy Obesity and Gestational 
Weight Gain on Placental Inflammation Risk in Preterm Pregnancy. 
Alexander Layden†,1 Tony Parks,2 Janet Catov∗.1 1University of 
Pittsburgh, Pittsburgh, PA, United States; 2University of Toronto, Toronto, 
ON, Canada.
Introduction: The prevalence of preterm birth in the US remains at 
10%, among the highest of any developed nation. Obesity and excess 
weight gain during pregnancy may increase the risk of preterm birth 
through placental inflammation. In a cohort of women delivering preterm 
(<37weeks gestation), we hypothesize that 1) women with an obese pre-
pregnancy BMI have a greater risk of placental inflammatory lesions 
compared to women with a lean pre-pregnancy BMI, and 2) there is a 
greater risk of placental inflammation with increasing gestational weight 
gain.
Methods: Women with a singleton preterm pregnancy (<37wks) with 
placental evaluation delivering at Magee-Womens Hospital in Pittsburgh, 
Pennsylvania between 2008 and 2012 were included for this analysis 
(n=2185) and stratified by pre-pregnancy BMI as lean (18.5 to <25kg/

m2), overweight (25 to <30kg/m2), or obese (≥30kg/m2). Gestational 
weight gain was calculated as maternal weight at delivery minus maternal 
pre-pregnancy weight and was analyzed as z-scores using recommended 
nomograms. Inflammatory lesions were extracted from pathology reports 
and included acute markers: chorioamnionitis, vasculitis, and funisitis; 
and villitis, a marker of chronic maternal inflammation. Modified Poisson 
regression was used to measure the relative risks of placental inflammatory 
lesions associated with obesity and gestational weight gain z-scores.
Results: There was no association between BMI status and risk of placental 
inflammatory lesions among preterm pregnancies. However, among obese 
women, every 1-unit increase in gestational weight gain z-score was 
associated with about a 25% decreased risk of chorioamnionitis (RR: 0.77, 
95% CI: 0.66-0.89), fetal vasculitis (RR: 0.74, 95% CI: 0.59-0.93), and 
chronic villitis (RR: 0.75, 95% CI 0.58-0.99). No association was reported 
for non-obese women (BMI < 30 kg/m2) between gestational weight gain 
and placental inflammation risk. An even greater risk reduction in chronic 
villitis was reported for every 1-unit increase in gestational weight gain 
z-score (RR: 0.39, 95% CI 0.25-0.62) when analysis was restricted to 
obese women with spontaneous preterm birth only.
Conclusion: Among preterm pregnancies, we report that greater 
gestational weight gain was associated with a lower risk of placental 
inflammation in obese women but not lean women. This is the first study 
to date to measure gestational weight gain as a risk factor for placental 
inflammation in preterm pregnancies. Our findings highlight the complex 
relationship between maternal obesity and placental inflammation in 
preterm pregnancies.

F-266
Lifestyle and Health Status of OBGYN Female Residents. Aya Mohr 
Sasson†,1,2 Yoav Baruch†,3,2 Alyssa Hochberg†,4,2 Ola Gutzeit†,5 Noam 
Pardo†,1,2 Shali Mazaki-Tovi∗,1,2 Eyal Sivan∗.1,2 1Sheba Medical Center, 
Tel-Hashomer, Ramat-Gan, Israel; 2Sackler School of Medicine, Tel Aviv 
University, Tel-Aviv, Israel; 3Lis Maternity and Women’s Hospital, Tel Aviv 
Sourasky Medical Center, Tel-Aviv, Israel; 4Helen Schneider Hospital 
for Women, Rabin Medical Center, Petach-Tikva, Israel; 5Department of 
Obstetrics and Gynecology, Rambam Health Care Campus, Haifa, Israel.
Introduction: The aim of the study is to learn the influence of obstetrics 
and gynecology (OBGYN) female resident’s lifestyle on gynecological 
and obstetrics characteristics compared to the general population
Methods: A case control study including female residence of OBGYN 
from ten different hospitals in Israel, that completed an internet 
questionnaire published during 2017-2018, that were compared to women 
matched by age from the general population. Questions dealt with lifestyle 
habits, gynecological characteristics and obstetrical outcomes. Data are 
presented as median and inter-quartile range.
Results: During the study period 97 women completed the questionnaire, 
of them 56 (57.7%) residents in OBGYN and 41(42.3) controls. Mean 
age was 34 (IQR32-35) vs. 33 (IQR31-35) for resident women and the 
controls, respectively (p=0.75), with no differences in the rate of marriage 
[39 (69.6%) vs. 32(78%); p= 0.71], gravity [1(o-2) vs.2(0-2); p=0.82], 
parity [2(0-3) vs.2(1-3);p=0.91], Body Mass Index [ 21.69(20.42-
23.50) vs. 21.56(20.51-24.51)mg/m²;p=0.98] smoking (15(26.8%) vs. 
13(31.7%); p=0.36], or coffee consumption [3(2-3.7) vs. 2(2-3.5) cups/
day; p=0.76] between the groups. Resident women found their work more 
stressogenic [53(94.6%) vs. (20(48.8%); p=0.001]. They suffered from 
higher rates of deprived sleep [42(75.6%) vs. 13(31.8%); =0.001], were 
less punctilious on brushing their teeth [13(23.2%) vs. 27(65.8); p=0.001] 
and more did not maintain a healthy diet [35(62.5%) vs.15(36.6%); 
p=0.003]. Nevertheless, 62.5% of the residents claimed they are happy 
compared to 65.9% in the controls (p=0.73). Regular menstruation rate 
was similar between the resident and the controls ( p=0.73), although 
9(19.2%) suffered from changes in length and strength of bleeding during 
residency. Pregnancy was found to be more than double in the residents 
group [30(53.6%) vs. 9(22%); p=0.002], with no differences in the rate 
of abortions [ 10(17.9%) vs. 8(19.5%); p=0.84], augmentation of labor 
[(9%) vs. 7(17.1%); p=0.18] or cesarean sections [ 7(12.5%) vs. 7(17&); 
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p=0.48]. Logistic regression analysis found both parity and residency 
as independent variables significantly associated with pregnancy rate 
[(B=0.69, p=0.007),(B=0.1.92, p=0.014),respectively].
Conclusion: Although resident women in OBGYN report decrease in 
lifestyle and health status, comparable gynecological and obstetrics 
outcomes were seen, with residency and parity being independently 
associated with higher pregnancy rate.

F-267
Maternal Periodontal Disease is Associated with High Grade/High 
Stage Chorioamnionitis. A Cross Sectional Analysis in Northern 
Tanzania. Alfons Nadal,1,2 Jaume Miranda-Rius,2,3 Lluis Brunet-Llobet,3,4 
Vanessa Blanc,5 Eduard Lahor-Soler,2,3 Nyobasi Gesase,6 Rubén León,5 
Gileard Masenga.6 1Hospital Clínic, Institut d’Investigacions Biomèdiques 
August Pi i Sunyer (IDIBAPS), Barcelona, Spain; 2Faculty of Medicine 
and Health Sciences, Universitat de Barcelona, Barcelona, Spain; 3Institut 
de Recerca Sant Joan de Déu (IRSJD), Fundació Sant Joan de Déu, 
Barcelona, Spain; 4Hospital Universitari Sant Joan de Déu. Universitat 
de Barcelona, Barcelona, Spain; 5Dentaid Research Center, Barcelona, 
Spain; 6Kilimanjaro Christian Medical Centre, Kilimanjaro Christian 
University College, Moshi, Tanzania, United Republic of.
Introduction: Periodontal disease (PD) may be a risk factor for adverse 
pregnancy outcomes such as pre-eclampsia, low birthweight and preterm 
birth. Periodontitis is principally caused by Gram-negative anaerobic 
bacteria, which raise local and systemic levels of pro-inflammatory 
mediators. We aimed to investigate the relationship of maternal PD with 
acute chorioamnionitis as a potential cause of adverse pregnancy outcome.
Methods: 50 pregnant women aged 19-41 delivering at Kilimanjaro 
Christian Medical Centre were enrolled with informed consent. Placental 
histology was reviewed by a single pathologist blinded to clinical 
diagnosis. Chorioamnionitis was classified according to the Amsterdam 
Placental Workshop Group Consensus Statement. Maternal PD was 
examined using the Community Periodontal Index modified by the WHO 
Oral Health Assessment Form 2013 within five days of delivery by the 
same calibrated examiner.
Results: PD was detected in 16 women (30.8%). Histological 
chorioamnionitis was found in 15 placentas (30%) and it was high grade 
or stage greater than 1 in 11 (22%). PD was associated with high grade or 
stage greater than 1 histological chorioamnionitis (7 out of 16 -43.75%- 
vs 4 out of 34 cases -11.76%-, p=0.024, Fisher’s exact test), lower birth 
weight (1968 vs 2484 g, p=0.038, t-test), and lower feto-placental ratio 
(5.25 vs 6.92, p=0.003, t-test).
Conclusion: In summary, maternal PD can adversely affect pregnancy 
indicating a group of pregnant women at a higher risk of developing 
chorioamnionitis, lower birth weight, and lower feto-placental ratio.

F-268
In Nepal a Culturally Appropriate Method of Education Regarding 
Antenatal and Delivery Care was Highly Effective in Changing 
Behaviour. Binod B Sharma†,1 Deborah Joanne Loxton∗,1 Henry 
Murray∗,2 Giavanna Luise Angeli∗,1 Christopher Oldmeadow∗,3 Simon 
Chiu†,3 Roger Smith∗.1 1University of Newcastle Australia, New Lambton, 
Australia; 2John Hunter Hospital, New Lambton, Australia; 3Hunter 
Medical Research Institute (HMRI), New Lambton, Australia.
Introduction: Nepal’s maternal mortality rate is among the highest in the 
world. In rural villages women do not access to health care. Singing plays 
a central role in everyday life in the villages of Nepal. We organised an 
intervention to educate community through singing health messages on 
safer pregnancy and childbirth.
Methods: 36 villages were randomly grouped into two clusters 
(intervention and a control). In the intervention cluster, we engaged 
community members to design develop and execute the intervention. 
Villagers create songs including the key health messages into the locally 
popular melodies which were judged by community leaders. The local 
teachers and students sang the songs in a procession through the villages. 
A pictorial wall chart with key health messages was provided to every 
household. A baseline and post-intervention survey was conducted in both 
clusters and at 12-months in the intervention cluster.

Results: The majority of the participants (81.9%) indicated that the songs 
were very helpful. Participants who found the songs helpful were more 
likely to indicate they provided additional food (p=0.016), rest (p=0.004) 
and plan properly for a birth (p=0.005). The majority of participants 
(63.9%) indicated that they provided information to their neighbours and 
friends, with 357 (41.3%) of the participants still singing the songs from 
the program 12 months after the intervention. 94.3% of female and 93.1% 
of male respondents would “very much” like the singing program to be 
used in other areas of health. 92.9% of female and 92% of males expressed 
that they would be very willing to participate in a singing intervention in 
the future. It was a taboo for senior males of the family and community 
leaders (typically they are males) to discuss pregnancy and childbirth 
before the intervention, this changed dramatically after the intervention 
see the video at https://youtu.be/wMATlewi-ME
Conclusion: Health education practices in a low literacy and income 
environment should co-opt the local culture to facilitate adoption of new 
ideas. The interventions should consider the problem that is felt by the 
community, involve the community from the inception of the program, 
value local culture and practices and help communities to help themselves. 
This approach is low cost and effective.

F-269
Trends in Utilization of the Emergency Room for Cervicitis: Increased 
Charges for Emergent Treatment of a Non-Emergent Condition. 
Nicole D Ulrich†, Emma Giuliani†, Regina Baker, Erica Mahany∗, Erica 
E Marsh∗. University of Michigan, Ann Arbor, MI, United States.
Introduction: Cervicitis is a common condition among women of all ages. 
While it is easily treated in the outpatient clinic setting, many patients still 
utilize the Emergency Department (ED) for treatment. Few publications 
have examined trends in use of ED resources for this presentation. The 
goal of this study is to assess these trends from 2006-2014.
Methods: This was a retrospective cross-sectional study of female 
patients age 10 and older who visited the Emergency Department with a 
primary diagnosis of cervicitis (ICD-9 code 616.0) using the Nationwide 
ED Sample Database, Healthcare Cost and Utilization Project, Agency 
for Healthcare Research and Quality. We assessed additional variables 
including age, hospital type, insurance status, household income quartile, 
visit charges, and disposition. All analyses were performed using SAS 
9.4 (Cary, NC).
Results: Between 2006 and 2014, the estimated number of ED visits by 
women with cervicitis has remained relatively stable, encompassing a 
total of 50,911 visits in 2006 [95% CI 44,502-57,321] and 42,693 visits 
in 2014 [95% CI 37,314-48,072]. This accounted for 0.062% of ED visits 
by girls and women 10 years and older in 2014. The average inflation-
adjusted charges per patient ED visit increased by 63%, from $1,997 
in 2006 to $3,252 in 2014 (p “<” 0.0001), yielding an increase in total 
associated charges from $101.8M in 2006 to $138.2M in 2014. Regional 
and socioeconomic differences were notable. In 2014, the majority of 
visits for cervicitis were to hospitals in the South (55.8%) and by women 
with Medicaid (48.3%, CI 45.4 - 51.2%), and those who self pay (27.6%, 
CI 24.7-30.5%). This represents an increase in Medicaid visits and a 
decrease in self-pay since 2006, when Medicaid accounted for 36.7% 
(CI, 34.2-39.2%) and self pay for 34.3% (CI, 32.3-36.3%) of visits. The 
majority of visits in 2014 occurred in Metropolitan areas with populations 
greater than 1 million (54.9%), in teaching hospitals (63.6%), in women 
between 15 and 24 yo (49.8%) and among those in the lowest quartile 
for household income based on zip code (49.5%). This did not represent 
a significant change over time from visits in 2006.
Conclusion: While the number of ED visits for cervicitis, a condition 
generally treated in an outpatient clinic setting, has stayed relatively stable 
from 2006 to 2014, the charges for these visits have increased significantly. 
Women with Medicaid and those that self pay made up the overwhelming 
majority of women seen in the ED for cervicitis as of 2014, and those 
in the lowest zip code income quartile continue to be overrepresented. 
These findings suggest a disparity in access to care among these groups 
that results in increased health care costs associated with treating this 
non-emergent condition in an emergency room setting.
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F-270
Preterm Birth Genome Project (PGP) Phase III: Development of 
a Bespoke PTB Array, globePTB. Carol A Wang,1 Blagica Penova-
Veselinovic,2 Melanie K White,1 Qi W Ang,2 Scott Williams,3 Craig 
E Pennell∗.1 1University of Newcastle, Newcastle, NSW, Australia; 
2University of Western Australia, Perth, WA, Australia; 3Case Western 
Reserve University, Cleveland, OH, United States.
Introduction: Preterm birth (PTB) is major cause of death among 
children under five; life-long sequelae include motor/sensory impairment, 
respiratory, visual, and developmental problems. Evidence implicates 
genetics in PTB. Limitations with existing genotyping arrays include 
variable call rates and challenges with ethnic diversity. Custom arrays 
are commercially available for cancer, auto-immune, metabolic, and 
cardiovascular disease studies; none exists for PTB. Aim: To address the 
resource ‘gap’ by designing globePTB (for sponPTB in ethnically diverse 
groups), allowing genome-wide discovery, validation and fine-mapping 
regions of interest.
Methods: Three classes of SNPs are included on globePTB(shown 
in Figure). Class I included SNPs within fine-mapped regions of 1Mb 
interval of lead SNPs from i.Published GWAS with successful replication; 
ii.PGPII GWAS of spontaneous PTB in Caucasians; iii.Multi-ethnic meta-
analysis of spontaneous PTB in five populations. Class II included SNPs 
within dense genotyping of: i.Biologically plausible genes from recent 
publications; ii.Genes from IPA pathway analysis relating to UHRF2, the 
lead SNP from PGPII. Class III SNPs (MAF >5%) were generated by 
applying the imputation grid across SNPs from Classes I and II to achieve 
a wide coverage across a diversed population. 
*Figure(s) will be available online.
Results: New data on globePTB demonstrated high quality call rates 
(>95%) and wide coverage across a diversed population. A total of 368,377 
markers were included from 62 fine-mapped regions (Class I) and 169 
densely genotyped genes (Class II). The remaining 760,314 markers (Class 
III) were generated as a result of applying the imputation grid to markers 
from Classes I and II. The resulting array, glopePTB, consists of 1.13M 
SNPs and provides >93% genome coverage in five populations including 
Caucasians (CEU), East Asians (EAS), South Asians (SAS), Hispanics 
(AMR), and African Americans (AA).
Conclusion: Generic genotyping arrays perform well in numerous 
phenotypes, but exclude densely genotyped genes/fine-mapped regions 
for plausible PTB loci. globePTB can lead to discovery of novel genetic 
risk factors for early PTB through study of multiple ethnic groups. 
Identifying those at highest genetic risk allows stratification of high risk 
care to those who need it most and step us toward personalised medicine 
in our discipline.

S-001
Safety and Pharmacokinetics of the Oral Prostaglandin F2alpha 
Receptor Antagonist, OBE022, in Patients with Threatened 
Spontaneous Preterm Labor. Andrew Humberstone,1 Jose Luis Bartha,2 
Seppo Heinonen,3 Juha Räsänen,3 Aydin Tekay,3 Michel Brethous,1 Jean-
Pierre Gotteland,1 Oliver Pohl,1 Ernest Loumaye.1 1ObsEva SA, Geneva, 
Switzerland; 2La Paz Hospital, Madrid, Spain; 3Helsinki University 
Hospital, Helsinki, Finland.
Introduction: OBE022 is a novel, orally-active prostaglandin F2α 
(PGF2α) receptor antagonist being developed as a tocolytic agent for 
preterm labor. The PROLONG study is the first clinical trial of OBE022 
in pregnant women with threatened spontaneous preterm labor. We report 
the results of Part A of the trial, in which OBE022 was administered open-
label to 8 patients at gestational ages between 28 to 34 weeks, in order to 
assess pharmacokinetics (PK) and initial safety. Part B of the trial, will 
be a double-blind, randomized, placebo controlled, parallel group design, 
to assess the efficacy, safety and pharmacokinetics of OBE022 in patients 
at a gestational age between 24 to 34 weeks.
Methods: OBE022 was administered orally 500 mg twice per day for 7 
days in patients already receiving standard-of-care therapy for preterm 
labor, atosiban infusion, for 48 h. Maternal, fetal and infant safety were 

monitored. OBE022 PK were assessed on Days 1, 2, 3 and 7. Fetal cardiac 
safety was monitored using Doppler ultrasound. Time to delivery and 
uterine contractions were assessed.
Results: Seven of the eight patients did not deliver within the 7 days of 
treatment and one patient delivered the day after starting OBE022. Uterine 
contractions decreased after administration of OBE022. Pharmacokinetic 
analysis showed that OBE022 was well absorbed from Day 1 to Day 7 and 
steady-state serum concentrations and pharmacokinetics were similar to 
those observed previously in non-pregnant women. One serious adverse 
event of alpha-1-antitrypsin deficiency in the infant was reported as not 
related to study drug. There were 17 non-serious adverse events, all mild 
or moderate including one event in an infant (mild jaundice). There were 
no adverse events reported for the fetuses, and no clinically significant 
abnormal findings on the Doppler ultrasound including no constrictive 
effect on the ductus arteriosus.
Conclusion: OBE022 was well absorbed and well tolerated in women with 
threatened spontaneous preterm labour. The pharmacokinetics of OBE022 
were similar to those previously reported in non-pregnant women.

S-002
The Effects of Extra Cellular Matrix Collagen Rigidity on 
3-Dimensional Cultures of Fetal Membrane Cells. Poorna Menon†,1 
Lauren Richardson†,2 Ramkumar Menon∗.2 1Clear Falls High School, 
League City, TX, United States; 2UTMB, Galveston, TX, United States.
Introduction: The highly elastic amnion layer of the fetal membrane 
is made of amnion epithelial cells (AEC) connected to a collagen rich 
extracellular matrix that contains mesenchymal cells (AMCs). The layer 
withstands shear stress and strain exerted by the growing fetus partly by 
regulating the rigidity of the collagen layers. However, it is unclear how 
the cell-collagen interactions and collagen rigidity impacts integrity of 
the membrane. Using soft substrate plates with various rigidities, this 
study determined the optimal substrate rigidity for 3-dimensional (3D) 
growth of AECs and AMCs.
Methods: Primary AECs and AMCs from term, not in labor, fetal 
membranes were cultured on 6-well soft substrate plates coated with 
matrigel (1:50) and a biocompatible elastomer with rigidities of 0.5 kPa, 2 
kPa, 8 kPa, 16 kPa, 64 kPa. Controls were cells grown in standard culture 
conditions. All plates were analyzed for cell morphology and viability 
(bright field microscopy and crystal violet staining), cellular transitions 
(staining for vimentin/cytokeratin-18(CK-18) ratios) and inflammatory 
markers (ELISA). T-test were used for statistical analyses.
Results: Compared to the control, AECs in each of the substrate rigidities 
formed 3D features (spheroids and sheets) and retained cell viability. Ideal 
3D features were observed in AECs grown at 2 and 8 kPa. AECs in the 2 
kPa plates developed spheroid-like structures. Conversely, AECs in the 
8 kPa plates showed growth of multiple mono-layer cell sheets that were 
attached to the substrate and grew vertically into the elastomer. These 
AEC sheets, when transplanted into new culture wells with no matrix or 
elastomers, remained viable and contained a significantly lower vimentin/
CK-18 ratio than control suggesting that they maintained epithelial 
characteristics (p <0.0001). AMCs did not form 3D structures, yet all cells 
remained viable. AMCs in 2 kPa and 8kPa had morphologies and vimentin 
levels similar to that of AECs (AMC 2kPa: 437±33, AMC 8kPa: 411±32; 
AEC: 498±51) compared to controls suggesting that the environment 
(matrix and rigidity) favored mesenchymal to epithelial transition (MET).
Conclusion: Using substrate rigidity plates, this study recreated 
cell-collagen interactions occuring during pregnancy. Under optimal 
environments, AECs proliferated and produced an amnion membrane 
sheet with characteristics seen in utero. MET observed in our study 
indicates that AMCs in ECM matrix may maintain the sheet structure of 
epithelial layer by filling gaps created cell shedding during membrane 
remodeling. This knowledge will benefit future studies on how pregnancy 
risk factors can compromise rigidity contributing to membrane associated 
pregnancy pathologies.
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S-003
Interplay of Transcriptional Signaling by Progesterone, Cyclic AMP, 
and Inflammation in Myometrial Cells. Zachary Stanfield†, Peyvand 
Amini, Junye Wang†, Lijuan Yi†, Huiqing Tan†, Mark R Chance, Mehmet 
Koyuturk, Sam Mesiano∗. Case Western Reserve University, Cleveland, 
OH, United States.
Introduction: The process of parturition is thought to involve specific 
changes in signaling pathways in myometrial cells that transforms the 
uterus to the highly contractile labor state. This process is affected by 
progesterone (P4), inflammatory stimuli, and the activity of intracellular 
signaling pathways, especially the cyclic AMP (cAMP) pathway. We 
explored the interaction of these pathways in myometrial cells using a 
transcriptomic approach.
Methods: hTERT-HMA/B cells (a human myometrial cell line) expressing 
the P4 receptors (PRs) was exposed to P4 (100nM), forskolin (10μM; to 
induce cAMP production) and/or interleukin-1β (IL-1β; 1 ng/mL) for 
24h. Total RNA from triplicate cultures was then isolated and subjected 
to RNA-sequencing. Transcriptome data were verified by assessing the 
expression of sample genes by qRT-PCR in independent experiments. 
Differential gene expression analysis, pathway and genomic motif 
enrichment, and regulatory network analysis was performed. Data from 
hTERT-HMA/B cells were also compared to transcriptome analyses of term 
myometrium collected before and after active labor.
Results: In hTERT-HMA/B cells P4 strongly inhibits the expression of 
genes indicative of inflammation, primarily through the JUN transcription 
factor. Forskolin (cAMP) alone also had anti-inflammatory activity and 
promoted a gene expression pattern typical of the hypertrophic, relaxed 
phenotype associated with quiescent myometrial tissue. Key potential 
regulators for these actions of cAMP include PRKCZ and CEPBA/B/D. 
P4 and forskolin functioned synergistically to block the activity of a 
subset of known inflammatory signaling pathways and transcriptional 
regulators, including STAT3/6 and OCT1/7, but had no effect on NFKB 
activity. Principal component analysis showed that cells treated with 
forskolin and P4 were highly similar to non-laboring term myometrium, 
while IL-1β-treated cells were most similar to laboring tissue.
Conclusion: Myometrial cell quiescence is induced by the combined 
anti-inflammatory actions of P4 and cAMP at the genomic level. The 
pathways and regulators identified in this work may be candidate targets 
for therapies to prevent preterm birth. In addition, the data suggest that the 
hTERT-HMA/B cell line is a good approximation of term myometrial tissue.

S-004
The Role of SLIT2/ROBO1 Signaling in Spontaneous Preterm 
Birth. Heli Tiensuu, Minna K. Karjalainen, Antti M Haapalainen, Anu 
Pasanen, Marja Ojaniemi, Mika Rämet, Mikko Hallman. University of 
Oulu, Oulu, Finland.
Introduction: Maternal and fetal genetic factors contribute to spontaneous 
preterm birth (SPTB). Nevertheless, the influence of fetal genome on 
SPTB is poorly characterized. Placenta has a proposed regulatory roles 
in initiation of labor. This study focuses on the role of placenta and the 
changes in biological pathways that may influence the length of pregnancy 
in premature births arisen from variation in the fetal genome. The aim was 
to discover fetal genetic variants predisposing to SPTB using genome-wide 
association study (GWAS) and subsequently to study the expression and 
regulatory roles of the candidate genes.
Methods: Fetal genetic factors associating with SPTB were identified 
using GWAS with prospective cohort of SPTB infants and term control 
infants of the Finnish origin. mRNA expression levels of the best gene 
findings of GWAS were compared between placentas from preterm and 
term deliveries using relative qRT-PCR. Localization of the gene products 
were visualized in the placentas using immunohistochemistry. Function 
of the genes was studied in human placental trophoblast HTR-8/SVneo 
cells in silencing experiment where the genes were post-transcriptionally 
silenced by siRNAs.
Results: Best GWAS hits associated with SLIT2 and ROBO1, encoding 
ligand/receptor pair. SLIT2 association was replicated in European 
population. The most promising SLIT2 variant (Fr. 0.05) also associated 
with gestational length and with very preterm birth (OR 4.06, p = 1.55E-

07). qRT-PCR showed that both SLIT2 and ROBO1 mRNA expressions 
were significantly higher in basal plate of SPTB placentas compared to 
corresponding expressions in term placentas. Immunohistochemistry 
demonstrated that both SLIT2 and ROBO1 are located in villous 
trophoblasts. siRNA silencing of ROBO1 or SLIT2 in trophoblast-derived 
cells causes significant changes in expression levels of genes including 
seven pregnancy specific glycoproteins (PSG), IL1A, IL1B and several 
other genes associated with inflammation and immune response.
Conclusion: Our results show that fetal SLIT2 variants are associated with 
the risk of early SPTB. SLIT2 and ROBO1 expressions in placenta are 
also correlated with SPTB. SLIT2-ROBO1 signaling mechanism leading 
to SPTB is associated with altered expression of several PSG genes and 
upregulation of inflammatory response.

S-005
The Role of Fetal-Placental Exosome Signaling in the Initiation 
of Labor through the Apelin Pathway. Stacy M Yadava†, Nataliya 
Parobchak, Bingbing Wang, Todd Rosen∗. Rutgers Robert Wood Johnson 
Medical School, New Brunswick, NJ, United States.
Introduction: Fetal signals contributing to activation of human labor may 
be mediated by fetal exosomes. Exosomes contain cell-specific collections 
of bioactive materials including proteins, lipids, and microRNAs 
(miRNAs) that regulate the physiology of target cells. We have identified 
fetal miRNA-15b-5p as an exosomal miRNA that is upregulated during 
labor and delivery. Here, we demonstrate the transfer of fetal exosomes 
into human syncytiotrophoblasts and explore a possible role for miRNA-
15b-5p in labor initiation through the apelin signaling pathway.
Methods: Exosomes were isolated from umbilical cord arterial 
blood specimens and treated with immunofluorescent PKH67 dye. 
Syncytiotrophoblast cells were isolated from scheduled, uncomplicated 
cesarean deliveries at or after 39 weeks EGA and treated with labeled 
exosomes to confirm cell uptake. miRNA15b-5p was previously identified 
as a miRNA that is upregulated in fetal exosomes during labor. We focused 
on miRNA-15b-5b and its relation to apelin, a placental protein with 
reduced abundance in specimens obtained after labor at term. A luciferase 
assay was used to evaluate miRNA binding to apelin mRNA. Further 
examination of the apelin pathway with PCR and western blot allowed 
for identification of downstream signals in human placenta.
Results: Immunofluorescence studies showed uptake of labeled exosomes 
(green) into syncytiotrophoblast cells (Figure 1). The luciferase assay 
results support binding of miRNA15b-5p to the apelin promoter region 
(p=0.02). miRNA15b-5p treated cells showed decreased expression 
of apelin protein and higher levels of IL-1 and TNF-a RNA (p<0.05), 
which are known to be associated with labor. Apelin mRNA levels were 
not altered by miRNA15b-5p, suggesting a post-transcription effect on 
protein translation. When syncytiotrophoblasts were treated with Apelin, 
we noted a decrease in IL-1, IL-8 and TNF-a (p<0.02). Inhibiting the apelin 
receptor led to an increase in IL-1 and TNF-a (p<0.05).
Conclusion: Using immunofluorescence techniques, we were able to 
confirm entry of umbilical cord blood exosomes into syncytiotrophoblasts. 
By analyzing the downstream effects of fetal exosomal miRNA15b-5p, 
we showed decreased levels of apelin with pro-labor effects on associated 
cytokines. While the timing of labor is multifactorial, exosomal miRNA 
may represent a signaling mechanism for the initiation of human 
parturition. These data suggest that fetal-placental signaling may play a 
role in the length of human gestation.
*Figure(s) will be available online.

S-006
Changed Circulating Levels of Transforming Growth Factor-βs in 
Spontaneous Preterm Labor. Junjie Bao∗,1 Yong Zou∗,2 Zheng Zheng∗,1 
Huizhu Zhang∗,1 Li Pin∗,1 Huiping Hu†,1 Huishu Liu.1 1Guangzhou 
Women & Children Medical Center, Guangzhou, China; 2The Third 
Affiliated Hospital of Sun Yat Sen University, Guangzhou, China.
Introduction: Transforming growth factor betas (TGF-βs) are 
multifunctional cytokines involved in maintaining immune homeostasis, 
and have been suggested to play an important role in pregnancy. The 
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objective of this study was to determine the circulating levels of TGF-
βs (TGF-β1, TGF-β2, TGF-β3) in spontaneous preterm labor women, 
compared with those of gestational weeks matched controls.
Methods: Peripheral blood samples were collected from 19 spontaneous 
preterm labor women and 19 controls (This study had obtained informed 
consent and permission from the hospital ethics committee). TGF-βs in 
serum were measured in duplicate by Luminex assay according to the 
manufacturer’s instructions. Statistical analysis was done using Student’s 
t test.
Results: Maternal serum TGF-β1 levels were decreased in preterm labor 
group as compared to controls (p<0.05). Maternal serum TGF-β3 levels 
in preterm labor group were increased as compared to controls (p<0.05). 
We observed no significant difference in TGF-β2 levels between groups 
(p>0.05).
Conclusion: The changed circulating levels of TGF-βs indicate their 
probably different regulating roles in spontaneous preterm labor. Further 
study is needed to clarify how they work.
*Figure(s) will be available online.

S-007
Chronic Maternal/Fetal Inflammation Differentially Regulates 
Eicosanoid Enzyme Gene Expression in Endometrium and 
Trophoblast. Fatema B Almughlliq†,1 Yong Q Koh,1,2 Hassendrini N 
Peiris†,2 Kanchan Vaswani,2 Renuka Sekar,1,3 Akwasi A Amoako,1,3 
Sailesh Kumar,1,4,5 Murray D Mitchell∗.2 1University of Queensland, 
Brisbane, Australia; 2Queensland University of Technology, Brisbane, 
Australia; 3Royal Brisbane & Women’s Hospital, Brisbane, Australia; 
4Mater Research Institute, Brisbane, Australia; 5Mater Health Services, 
Brisbane, Australia.
Introduction: Poor implantation is associated with pregnancy loss 
and abnormal pregnancies. Intrauterine infection and maternal/fetal 
inflammatory responses are associated with implantation failure and 
preterm delivery. Studying the effect of chronic inflammation on the 
interaction between trophoblast and the endometrium may provide a basis 
to understand disorders related to these processes.
Methods: Two cell lines were used to establish an in vitro model of 
maternal-fetal crosstalk: RL95-2 cell line representing the receptive 
state of the uterine epithelium and HTR-8/SVneo cell line (HTR-8) 
representing the human extravillious trophoblast. Experiments were 
conducted using transwell inserts, where RL95-2 were grown in the 
bottom well while HTR-8 were grown in the transwell insert (Control 
maternal fetal model; cMFM). Interleukin 1β (IL-1β) was used as a key 
pro-inflammatory cytokine to generate a hostile environment. RL95-2 
cells were treated with 1ng/ml IL-1β 24 h before MFM (I-MFM), 24 h 
after MFM (MFM-I) and 24 h before and after MFM (I-MFM-I). RL95-2 
and HTR-8 cells were collected for eicosanoid enzyme gene expression 
evaluation. The experimental layout is shown in Figure 1.
*Figure(s) will be available online.
Figure 1 Experimental layout
Results: No changes were observed in PTGS1 gene expression in RL95-2 
and HTR-8 cells in cMFM when compared to treatment groups. PTGIS 
was expressed in HTR-8 cells but not in RL95-2 cells. Gene expression 
of PTGS2 was increased in RL95-2 cells in I-MFM-I in comparison 
to cMFM (P= 0.009) and I-MFM (P= 0.02). RL95-2 cells showed an 
increase in FAAH gene expression in I-MFM in comparison to cMFM 
(P= 0.0002). FAAH gene expression was increased in HTR-8 cells in 
MFM-I in comparison to cMFM (P= 0.006), I-MFM (P= 0.005) and 
I-MFM-I (P= 0.01).
Conclusion: Chronic inflammation affects maternal-fetal crosstalk by 
differentially regulating eicosanoid enzyme gene expression.

S-008
Infection/Inflammation-Associated Preterm Delivery within 7-14 
Days of Presentation with Symptoms of Preterm Labour: A Bimodal 
Predictive Model. Emmanuel Amabebe†, Xiaoya He†, Robyn Wood†, 
Dilly O Anumba∗. University of Sheffield, Sheffield, United Kingdom.
Introduction: We sought to determine the relationship of cervicovaginal 
fluid (CVF) inflammatory mediators and metabolites with spontaneous 
preterm birth (PTB, < 37 week’s gestation) and delivery within 7-14 
days of presentation with symptoms of threatened preterm labour (PTL).
Methods: CVF from 97 (preterm = 19, term = 78) singleton women with 
symptoms of threatened PTL (19-36 weeks’ gestation) were analysed 
for cytokine/chemokines by multiplexed bead-based immunoassay, 
while metabolites were quantified by enzyme-based spectrophotometry 
in a subset of 61 women (preterm = 16, term = 45). Overall, 10 women 
delivered within 14 days of sampling. Prevalence of targeted commensal 
and PTB-associated vaginal bacterial species was determined by PCR 
(n = 70; preterm = 14, term = 66). Predictive capacities of individual 
biomarkers and cytokine-metabolite combinations for PTB and delivery 
within 7-14 days of sampling were analyzed by logistic regression and 
area under the receiver operating characteristic curve (AUC, Table 1).
Results: Only IL-6 (0.89, 0.79-0.96), TNF-r1 (0.87, 0.78-0.93), and 
Acetate/Glutamate ratio (0.87, 0.76-0.95) were predictive (AUC, 
95%CI) of delivery within 7 days of sampling individually. Certain 
cytokine-metabolite combinations were predictive of PTB, and others 
of delivery within 7-14 days of sampling (Table 1). There were also 
significant correlations between cytokines and metabolites (Table 2). 
Fusobacterium sp. (29% v 8%), Mubiluncus mulieris (21% v 3%) and 
Mycoplasma hominis (29% v 9%) were also detected in more preterm-
delivered than term women (P < 0.001), while, M. curtisii was found in 
more term-delivered than preterm women (21% v 33%, P < 0.001). The 
prevalence of Gardnerella, Bacteroides sp., and Lactobacillus sp. did not 
differ significantly between the groups. 
Conclusion: The combination of CVF metabolites and pro-inflammatory 
mediators which are indicators of host-microbial interactions related to 
preterm labour are able to distinguish symptomatic women at risk of 
imminent preterm birth and this can be tested in larger population for 
potential clinical utility.

S-009
Prognostic Utility of Cervicovaginal Fluid Pro-Inflammatory 
Cytokines for Risk of Preterm Delivery within Two Weeks of 
Presentation with Symptoms of Threatened Preterm Labour. 
Emmanuel Amabebe†, Xiaoya He†, Dilly O Anumba∗. University of 
Sheffield, Sheffield, United Kingdom.
Introduction: This study sought to determine whether cervicovaginal 
fluid (CVF) cytokine/chemokine expression patterns in pregnant women 
presenting to the delivery suite with symptoms of preterm labour may 
enable prognostication of spontaneous preterm birth (PTB, < 37 weeks’ 
gestation) and delivery within 2 weeks of index sampling.
Methods: CVF samples of a cohort of women with singleton pregnancies 
(19+6-36+2 weeks’ gestation, n = 97) presenting with symptoms of 
threatened preterm labour were analysed for IL-1α, IL-1β, IL-2, IL-
4, IL-6, IL-8, IL-10, IL-12p20, RANTES, TNF-r1, and IFN-γ using 
multiplexed bead-based immunoassay. Quantitative fetal fibronectin 
(qFFN) and vaginal sonographic determination of cervical length (CL) 
were also performed. The predictive capacities of the biomarkers for 
PTB and delivery within 2 weeks of index assessment were determined 
by area under the receiver operating characteristics (AuROC) curve and 
logistic regression models.
Results: Nineteen (~20%) women delivered preterm while 10 (10%) 
delivered within 2 weeks of sampling. Of all biomarkers, only body 
mass index (BMI) (P = 0.02), TNF-r1 (P = 0.006), RANTES (P = 0.02), 
IL-6 (P = 0.03), qFFN (P = 0.005), and CL (P = 0.002) were higher in 
preterm-delivered women compared to term-delivered women; while 
only RANTES (P = 0.02), IL-6 (P = 0.03) and maternal age (P = 0.03) 
were higher in women who delivered within 2 weeks of sampling. All 
6 biomarkers were predictive of PTB (AuROC, 95%CI): BMI (0.70, 
0.58-0.80), TNF-r1 (0.70, 0.59-0.79), RANTES (0.87, 0.60-0.99), IL-6 
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(0.72, 0.59-0.83), qFFN (0.78, 0.59-0.83) and CL (0.79, 0.66-0.89). Only 
RANTES (0.91, 0.65-1.0), IL-6 (0.79, 0.67-0.88) and maternal age (0.73, 
0.62-0.82) were predictive of delivery within 2 weeks of sampling.
Conclusion: Symptomatic women destined to deliver preterm express 
significantly higher pro-inflammatory mediators at mid to late gestation. 
In this cohort, RANTES appears to be a powerful predictor of preterm 
birth compared to other biomarkers including qFFN and CL. Whether 
determination of pro-inflammatory cytokines such as RANTES can assist 
triaging of these patients remains to be determined.

S-010
P2X7 Receptor Blockade Reverses the Increased Placental Ribosomal 
Protein S6 Phosphorylation Induced by Intrauterine Inflammation. 
Jie Dong†, Jun Lei∗, Ji Yeon Lee∗, Michael W. McLane∗, Su Li†, Quan 
Na†, Anna Chudnovets†, Irina Burd∗. Johns Hopkins University School 
of Medicine, Baltimore, MD, United States.
Introduction: Exposure to intrauterine inflammation (IUI) contributes 
to preterm birth and prematurity-associated morbidity. However, 
mechanisms underlying the adverse perinatal outcomes are not fully 
understood. mTORC1 is a placental nutrient sensor and plays a vital 
role in placental function. Our previous study showed that BBG, a P2X7 
receptor antagonist, can alleviate IUI-associated outcomes. Therefore, 
we sought to determine whether IUI may influence mTORC1 activity in 
placenta, and whether BBG can decrease abnormal IUI-related outcomes 
by affecting mTORC1 signaling.
Methods: Utilizing a mouse model of IUI, 25 µg lipopolysaccharide 
(LPS) in 100μl PBS or 100μl PBS was administered into each CD1 
pregnant dam by IU injection at embryonic day 17. Each dam received 
2.7 mg BBG in 100μl PBS 1h before surgery. At 6h and 24h, placentas 
were harvested. Western blot was used to measure the protein expression 
of S6 and 4Ebp1, the two mTORC1 downstream effectors, including the 
total (t-S6 and t-4Ebp1) and phosphorylation levels (p-S6 and p-4Ebp1).
Results: After 6h of surgery, compared to PBS placenta, the expression of 
p-S6 was significantly increased in LPS placenta (Fig. 1A, P < 0.01), but 
the p-4Ebp1 expression was robustly reduced in LPS placenta (Fig. 1B, P 
< 0.05). BBG significantly reduced the increased placental p-S6 expression 
caused by LPS (Fig. 1A, P < 0.05), but did not affect the reduced p-4Ebp1 
expression following LPS exposure (Fig. 1B). No significant difference 
was found in the expression of t-S6 and t-4Ebp1 among those groups after 
6h of LPS injection (Fig. 1C, D). After 24h of surgery, we found that the 
expression of p-S6 and p-4Ebp1 was increased and decreased respectively 
in LPS compared with PBS placenta (Fig. 2A, 2B, P < 0.05). Similarly, 
we found that BBG significantly reduced the increased placental p-S6 
expression caused by LPS (Fig. 2A, P < 0.05) after 24h of surgery. No 
significant difference was found in the expression of t-S6 and t-4Ebp1 
among those groups after 6h of LPS injection (Fig. 2C, D).
Conclusion: IUI leads to increased p-S6 but decreased p-4Ebp1 in 
mouse placenta after 6 and 24 hours of LPS treatment, indicating that 
placental mTORC1 signaling is affected by IUI. BBG inhibits the elevated 
phosphorylation activity of S6 induced by IUI in placenta, suggesting that 
BBG may alleviate IUI-mediated effects by down-regulation of S6 activity.
*Figure(s) will be available online.

S-011
Exposure to Maternal Inflammation Leads to Differential Changes of 
Ribosomal Protein S6 Phosphorylation in Placenta and Fetal Brain. 
Jie Dong†, Jun Lei∗, Ji Yeon Lee∗, Michael W. McLane∗, Su Li†, Quan 
Na†, Anna Chudnovets†, Irina Burd∗. Johns Hopkins University School 
of Medicine, Baltimore, MD, United States.
Introduction: Exposure to maternal inflammation (MI) contributes to 
preterm birth and perinatal brain injury. However, mechanisms behind 
the adverse outcomes are not fully understood. mTORC1 is a placental 
nutrient sensor and plays a vital role in fetal brain development. Therefore, 
we hypothesized that MI impacts mTORC1 activity in placenta and fetal 
brain.
Methods: Two mouse models of MI were utilized, including acute local 
inflammation (ALI) and sub-chronic systemic inflammation (CSI). To 
mimic ALI, 25 µg lipopolysaccharide (LPS) in 100μl PBS or 100μl 

PBS was administered into each CD1 pregnant dam via IU injection at 
embryonic day 17. To establish the model of CSI, 1µg IL-1β in 100μl PBS 
or 100μl PBS was IP injected into each pregnant dam at embryonic day 
15. After 6h of LPS injection and 24h of IL-1β administration, placentas 
and fetal brains were harvested. The protein expression of S6 and 4Ebp1, 
the two mTORC1 downstream effectors, including the total (t-S6 and 
t-4Ebp1) and phosphorylation levels (p-S6 and p-4Ebp1), was measured.
Results: The expression of p-S6 was significantly increased in LPS 
placentas (n=5) compared with PBS placentas (n=6) (Fig. 1A, B, P < 
0.01), but the expression of p-4Ebp1 was robustly decreased in LPS 
placentas (Fig. 1A, B, P < 0.01). No significant difference was found in 
t-S6 and t-4Ebp1 between PBS and LPS placentas. In the IL-1β placentas 
(n=7), the expression of p-S6 was also significantly elevated compared 
to PBS placentas (n=5) (Fig. 1C, D, P < 0.001), but the expression of 
p-4Ebp1, t-S6 and t-4Ebp1 in IL-1β placentas was similar to that in PBS 
placentas. In fetal brain, only p-S6 expression was significantly reduced 
in LPS group (n=8) compared to PBS group (n=8) (Fig. 2A, B, P < 0.01). 
The expression of p-4Ebp1, t-S6 and t-4Ebp1 was similar between LPS 
and PBS fetal brains. We also did not find that the expression of p-S6, 
t-S6, p-4Ebp1 and t-4Ebp1 in IL-1β brain (n=6) differed from PBS brain 
(n=5) (Fig. 2C, D).
Conclusion: Both maternal ALI and CSI lead to increased p-S6 expression 
in mouse placenta, but only ALI decreased p-S6 expression in fetal brain, 
indicating that S6 phosphorylation may be associated with placental 
insufficiency during MI, and that acute local MI may affect fetal brain 
development due to reduced S6 activity. The findings that increased S6 
but decreased 4Ebp1 activity occurred in LPS placenta indicate mTORC1 
signaling may be affected due to acute local MI.
*Figure(s) will be available online.

S-012
The Cervicovaginal Metabolomic Signature is Different among 
Women with CST IV in the 2nd Trimester Who Ultimately Have a 
Preterm Birth. Michal A. Elovitz,1 Amy G Brown,1 Jacques Ravel∗.2 
1University of Pennsylvania, Philadelphia, PA, United States; 2University 
of Maryland, Baltimore, MD, United States.
Introduction: Cervicovaginal (CV) microbial communities are 
characterized as community state types (CSTs) based on predominating 
bacteria. In contrast to CST I, II, III, and V, CST IV lacks Lactobaccilus 
and is dominated by anaerobes. Several studies have shown CST IV to be 
associated with spontaneous preterm birth (sPTB). The prevalence of CST 
IV is significantly higher in African-American (AA) women and yet, the 
majority of AA women with CST IV do not have a sPTB. We hypothesize 
that the metabolic output in the CV space will discriminate AA women 
with CST IV who do and do not ultimately have a sPTB.
Methods: Using biospecimens collected from a large cohort of pregnant 
women, a metabolomic study was performed. Inclusion criteria were AA 
women, 16S characterization of the CV microbial communities at 16-20 
weeks, and a confirmed sPTB (<34 weeks) or term birth ((38-40 weeks) 
The CV metabolome was assessed in 4 groups: CST I-term; CST I-sPTB, 
CST IV-term; CST IV-sPTB. Sample size was 10 women per group. CV 
samples were analyzed by Metabolon with 304 named biochemicals 
analyzed. Two-way ANOVA was used to analyze comparisons between 
the groups interrogating birth outcome as the main effect and birth status 
and CST interaction.
Results: As expected, gestational age at delivery was different between the 
groups. Principal component analyses demonstrated primary clustering by 
CST compared to birth outcome. Hierarchical clustering analyses revealed 
that CST IV was associated with significant changes in the amnio acid 
and carbohydrate super pathways. 93 biochemicals were significantly 
different in women with CST IV vs CST I who had a term birth. 115 
biochemicals were different in women with CST IV vs CST I who had a 
sPTB. In women with CST IV, 17 biochemicals were significant different 
in those who had sPTB compared to a term birth. Significant differences 
in the glycolysis pathway were present in CST IV-sPTB vs. CST IV-
term including increases in glucose-6-phosphate, glucose-1-phosphate, 
pyruvate and lactate suggesting anaerobic glycolysis is elevated in the 
CV space in women with CST who ultimately have a sPTB.
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Conclusion: Microbial interactions with mucosal and epithelial surfaces 
are complex. While CST IV has been associated with sPTB, the effect 
is not consistent. Our findings suggest that the metabolic output, from 
the bacteria and/or the host, may play a role in sPTB. Additionally, these 
findings suggest that interrogating the CV space in a more comprehensive 
manner beyond the microbial communities is necessary to fully understand 
and predict sPTB. The significant changes in the metabolic profiles at 16-
20 weeks confirm that the pathogenesis of sPTB begins months prior to 
the clinical event. Hence, therapeutic strategies to limit sPTB must occur 
early in pregnancy and address these metabolic and microbial changes 
in the CV space.

S-013
The Subset of Preterm Births with Rejection-Related Biomarkers 
Identifies Parturients with Accelerated T Regulatory Cell Functional 
Transition. Jennifer B. Gilner,1 Kyle Strickland,1 Chad Grotegut,1 R. 
Phillips Heine,1 Abigail Hardin†,1 Amy Murtha,2 Kent Weinhold,1 Joanne 
Kurtzberg∗.1 1Duke University, Durham, NC, United States; 2University 
of California San Francisco, San Francisco, NC, United States.
Introduction: Targeted prevention of preterm birth (PTB) is an urgent 
need, but cannot be realized without improved understanding of the 
many different disease processes that make up the syndrome of PTB. We 
hypothesize that T regulatory (T-reg) cell dysfunction is a mechanism of 
disease in the subset of preterm births marked by a maternal anti-fetal 
rejection phenotype.
Methods: Blood and placental samples were collected from 112 singleton 
PTB (22.9-33.9 weeks gestation) and 13 full term births (37.4-40.9 
weeks gestation). Biomarkers including chronic (lymphohistiocytic) 
placental inflammation, maternal serologic anti-human leukocyte antigen 
antibodies, and fetal plasma CXCL10 levels were recorded to stratify 
PTB subjects by evidence of maternal immunologic rejection; rejection 
phenotype was defined as ≥2 positive markers. CD4+CD25+CD127low/- 
T-regs were isolated by immunomagnetic beads. Suppression potency 
of maternal T-regs was assessed by co-culture with anti-CD3/-CD28 
stimulated T responder cells. The PTB rejection subset was compared 
to PTB negative for rejection as well as to normal term births. T-reg 
suppression potency was compared by t-tests (Holm-Sidak method), 
significance at alpha=0.05. Clinical and demographic variables were 
compared by medians with p-value from Wilcoxon rank sum test for 
continuous variables and frequency with p-value from Fisher’s exact test 
for categorical variables, significance at p<0.05.
Results: Rejection phenotype was assigned by biomarkers to 33/112 
PTB (29.4%). Rejection PTB did not differ significantly from the 
PTB comparison cohort in terms of demographics, obstetric history, 
index pregnancy complications, gestational age at delivery, or delivery 
indication. T-reg suppression potency was significantly decreased in 
rejection-related PTB as compared to the PTB comparison cohort. 
However, rejection phenotype maternal T-regs directly mirrored function 
of maternal T-regs from full term births. 
*Figure(s) will be available online.
Conclusion: In PTB with markers of immunologic rejection, maternal 
T-reg suppressive function closely parallels T-reg function at full term, 
but differs significantly from PTB without rejection markers. This 
pattern suggests premature transition of T-regs to a functional state 
characteristic of a later stage of pregnancy. Support: SMFM/AAOGF 
Research Scholarship

S-014
Characterization of Membrane Vesicles from Group B Streptococcus 
(GBS) Clinical Isolates. Cole McCutcheon†, Rebecca Flaherty, Maja 
Magel, Shannon D Manning, Margaret Petroff. Michigan State University, 
East Lansing, MI, United States.
Introduction: While a large percentage of pregnant women are 
asymptomatically colonized with the fetal and neonatal pathogen Group 
B Streptococcus (GBS), only a fraction of these women or their offspring 
will ever develop disease. We have previously shown that invasive strains 
of GBS interact with macrophages and decidual stromal cells differentially 
compared to colonizing strains of GBS. Recent work has shown that GBS 

is capable of producing membrane vesicles (MVs), which promote adverse 
fetal outcomes; however, no study to date has compared strain specific 
differences in ascension or MVs.
Methods: For ascension experiments, timed pregnancies in C57BL/6J 
mice were performed prior to vaginal infection with GBS. After the 
infection period tissues were plated on Todd Hewitt Agar for GBS. For MV 
isolation, cultures were pelleted and sterile filtered prior to concentration 
via Amicon centrifugation units and ultracentrifugation. MVs were then 
counted via NanoSight or used to treat differentiated THP-1s. THP-1 
supernatants were then collected and cytokines quantified via ELISA.
Results: Here we show that a colonizing strain appears to be deficient in 
its ability to ascend from the vaginal tract and cause in utero infections 
in a murine model of ascending infection. Specifically, an invasive 
strain appears to be able to ascend to more distal placental positions 
(75% infections positive; n = 4) compared to the colonizing strain (0% 
infections positive; n = 3). Additionally, the colonizing strain appears to 
be deficient in its ability to cause fetal infections (0% infections positive; 
n = 3) compared to the invasive strain (75% infections positive; n = 4) 
Furthermore, we show for the first time, that both colonizing and invasive 
strains of GBS produce MVs, with strain variation in MV production. 
Specifically, we found an invasive strain of GBS that produces fewer 
MVs (0.035 MV/CFU) compared to both a colonizing (0.045 MV/CFU) 
and invasive strain (0.048 MV/CFU) of GBS (p value <0.01 via ANOVA 
with TukeyHSD). Although certain invasive and non-invasive strains 
produce similar levels of MVs, preliminary data suggests that they may 
elicit alternate cytokine responses from THP-1s. While IL-1B and IL-6 
production appear to be constant between our invasive and non-invasive 
strain (IL-6: Invasive = 4.59 pg/mL Colonizing = 4.02 pg/mL)( IL-1B: 
Invasive 838.6 pg/mL Colonizing 827.6 pg/mL), MCP-2 production 
appears to be increased in our colonizing strain (23.65 pg/mL) relative 
to our invasive strain (12.97 pg/mL).
Conclusion: Ultimately, this suggests that MVs from invasive and 
colonizing strains may have different composition compared to one 
another, making it a potential determinant of invasive vs. colonizing 
phenotypes. Future studies will aim to characterize the contents of these 
MVs using comprehensive proteomics and lipidomics.

S-015
Short-Chain Fatty Acids as Novel Therapeutics for Preventing 
Inflammation-Induced Preterm Birth. Caitlyn Nguyen-Ngo†, Hope 
Moylan†, Ratana Lim, Martha Lappas∗. The University of Melbourne, 
Melbourne, Australia.
Introduction: Spontaneous preterm birth (sPTB) affects up to 20% of 
pregnancies worldwide and results in significant long-term offspring 
complications, including cerebral palsy and other neurodevelopmental 
disabilities. sPTB is triggered by infectious and inflammatory insults 
that activate production of pro-inflammatory cytokines, uterotonics 
and contraction-associated proteins (CAPs), and the expression and 
increased activity of extracellular matrix (ECM) degrading enzymes. 
Dietary metabolites, such as short-chain fatty acids (SCFAs), are 
produced by intestinal gut microbiota, and play major roles in metabolism, 
inflammation and disease. The aim of this study was to determine the 
effects of the SCFAs butyrate and propionate on pro-inflammatory and 
pro-labour mediators in human gestational tissues.
Methods: Primary human myometrial, amnion epithelial, amnion 
mesenchymal and decidual cells were treated with or without 5 mM 
butyrate or 20 mM propionate in the presence of 1 ng/ml IL-1B or 10 
ng/ml TNF (n=6 patients/group). The mRNA and/or protein expression 
of pro-inflammatory cytokines and chemokines, uterotonic prostaglandin 
F2α (PGF2α) and CAPs (cyclooxygenase-2 (COX-2) and PGF2α receptor 
(FP)) was assessed using qRT-PCR, Western blotting and/or ELISA. 
Myometrial contraction was assessed using a cell contractility assay, and 
ECM enzyme activity was assessed using gelatin zymography. Data was 
analysed using a repeated measures one way ANOVA where P<0.05 was 
considered significant.
Results: In myometrial, amnion cells and decidual cells, treatment 
with either butyrate or propionate significantly suppressed IL-1B- or 
TNF-induced expression and secretion of the cytokines IL-1A, IL-1B 
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and IL-6; the chemokines CCL2, CXCL1 and CXCL8; and the ECM 
remodelling enzyme MMP-9. In myometrial cells, butyrate and propionate 
also significantly decreased IL-1B or TNF-induced secretion of PGF2α, 
the mRNA expression of the CAPs COX-2 and FP, and myometrial cell 
contractility.
Conclusion: The SCFAs butyrate and propionate have potent anti-
inflammatory effects in primary cells isolated from myometrium, amnion 
and decidua. Furthermore, butyrate and propionate possess tocolytic 
properties by suppressing PGF2α production, CAP mRNA expression and 
myometrial cell contractility. These data suggest that the SCFAs butyrate 
and propionate may be novel therapeutics for the prevention of preterm 
birth. Further studies investigating their efficacy in an in vivo model of 
preterm birth are currently underway.

S-016
Fusobacterium Nucleatum-Induced Placental Inflammation 
Originates from Maternal Endothelial Cells Which Can Be 
Suppressed by Omega-3 Fatty Acids. Jeewon So†,1 Xinwen Zhang,2 
Yang Xiaohua,2 Mara Roxana Rubinstein,1 De Yu Mao,1 Jan Kitajewski,3 
Kang Liu,1 Yiping W Han∗.1 1Columbia University Medical Center, New 
York, NY, United States; 2Case Western Reserve University, Cleveland, 
OH, United States; 3Columbia University Medical CenterUniversity of 
Illinois-Chicago, Chicago, IL, United States.
Introduction: Fusobacterium nucleatum is an oral anaerobe prevalent 
in intrauterine infection associated with a wide spectrum of pregnancy 
complications. We demonstrate here the origin of placental inflammation 
and that omega-3 fatty acid supplementation inhibits F. nucleatum-induced 
placental infection and inflammation.
Methods: Using whole-body and tissue-specific Toll-like receptor 4 
(TLR4) knockout mice, we investigated the role of TLR4 in mediating 
placental inflammation in different cell types. We also examined the 
effect of omega-3 fatty acids supplementation on birth outcomes in mice.
Results: F. nucleatum triggers placental inflammation through TLR4-
mediated signaling in maternal endothelial cells that lead to fetal and 
neonatal demise. Supplementation of pregnant mice with fish oil as a 
source of omega-3 fatty acids during gestation suppresses placental 
inflammation, reduces F. nucleatum proliferation in the placenta, and 
increases fetal and neonatal survival. In vitro analysis illustrates that 
omega-3 fatty acids inhibit bacterial-induced inflammatory responses 
from human umbilical cord endothelial cells.
Conclusion: Our study reveals a novel mechanism by which microbial 
infections affect pregnancy and identifies a prophylactic therapy to protect 
against intrauterine infections.
*Figure(s) will be available online.

S-017
Intrauterine Infection is Associated with a Reduced NFKB Response 
in Murine Neonatal Developing Brains. Natalie Suff†,1 Rajvinder 
Karda,2 Juan Antinao-Diaz,2 Suzanne M Buckley,2 Simon N Waddington,2 
Donald M Peebles.2 1King’s College London, London, United Kingdom; 
2University College London, London, United Kingdom.
Introduction: Fetal brain exposure to intrauterine infection and 
inflammation is associated with long term neurodevelopmental and 
neurobehavioural sequelae including cerebral palsy, autism and 
schizophrenia. To investigate the relationship between intrauterine 
infection, known clinically as chorioamnionitis, and neonatal brain 
inflammation we used adeno-associated viral gene transfer of an NFKB 
activated luciferase reporter construct to neonatal mice brains to allow 
bioluminescent imaging of the subsequent NFKB response, in a previously 
developed mouse model of ascending vaginal infection.
Methods: Pregnant C57BL/6J-Tyrc-2J mice received low dose (10 CFU) 
E.coli K1 with integrated luxABCDE operon or PBS intra-vaginally at 
E16.5 and bacterial ascension was monitored by bioluminescence imaging 
using the IVIS in vivo imaging system. On the day of birth, an AAV viral 
vector, AAV-8, containing a firefly luciferase reporter driven by the NFκB 
response elements upstream of a mimimal promoter was administered 
intracranially to neonatal mice. Neonatal mice were imaged up to 21 days 
old to assess NFκB response in the brain.

Results: Low dose intravaginal E.coli K1 on E16.5 lead to intrauterine 
and placental E.coli K1 colonization but did not induce preterm delivery 
(median time to delivery; 61h in the infected group vs. 65h in the PBS 
controls, p=0.41). Neonates from both groups survived until day 21 with 
no difference in weights between the 2 groups. Luciferase expression was 
reduced in the neonatal brains of mice from E.coli intrauterine infected 
mothers, compared with neonatal brains from PBS treated control mothers 
(p=0.0005), signifying reduced NFκB brain signalling in pups from E.coli 
K1 infected mothers (Figure 1).
Conclusion: NFKB has been shown to be associated with normal neuronal 
developmental and plasticity therefore, downregulation may be linked to 
deleterious effects on brain development. Furthermore, low levels of NF-
KB response in the brain have been associated with neuronal apoptosis. 
These results begin to ascribe the possible signalling mechanisms 
associated with perinatal brain injury secondary to chorioamnionitis.
*Figure(s) will be available online.

S-018
Progesterone Receptor Phosphorylation as a Mechanism for 
Inflammation-Induced Parturition. Rachel A Wilson†, Peyvand Amini, 
Jessica Thorpe, Charles Malemud, Sam A. Mesiano∗. Case Western 
Reserve University, Cleveland, OH, United States.
Introduction: For most of human pregnancy, progesterone (P4), via 
its interaction with the progesterone receptor (PR) isoforms, PR-A and 
PR-B, promotes uterine quiescence, in part, by inhibiting the response 
of myometrial cells to pro-labor/pro-inflammatory stimuli. This effect is 
lost by phosphorylation of PR-A at serine-344/345 (pSer344/345-PRA) 
and labor is associated with increased generation of pSer344/345-PRA 
in term myometrium. The goal of this study was to identify hormonal 
stimuli and protein kinase(s) that catalyze the generation of generation 
of pSer344/345-PRA human myometrial cells.
Methods: An immortalized human myometrial cell line, hTERT-HMA/B, 
was induced to express PR-A and PR-B and then exposed for 2h to P4 
(100 nM) in the presence and absence of interleukin-1β (IL-1β) (1 ng/
ml) and inhibitors of all, or specific, mitogen-activated protein kinases 
(MAPKs). Whole cell lysate was then subjected to immunoblot analyses 
to determine the abundance of PR-A, PR-B, pSer344/345-PRA, GAPDH 
and various targets of specific MAPKs.
Results: The generation of pSer344/345-PRA in hTERT-HMA/B cells 
was ligand-dependent and induced by IL-1ß when cells/tissues were 
cultured in serum-free conditions. In media supplemented with 5% fetal 
bovine serum (FBS) P4 alone was sufficient to induce the generation of 
pSer344/345-PRA. Inhibition of all MAPKs using the pan-RAF-kinase 
inhibitor LY3009120 (10uM) completely inhibited basal and P4/IL1ß-
induced pSer344/345-PRA generation. The generation of pSer344/345-
PRA was not affected by suppression of ERK1/2 using 20uM U0126. 
However, in cells cultured in media containing FBS, suppression of stress 
activated protein kinases/c-Jun N terminal kinase (SAPK/JNK) with 100 
uM SP600125 and suppression p38 with 20uM SB203580 inhibited P4-
induced generation of pSer344/345-PRA. P4/IL-1ß-induced generation 
of pSer344/345-PRA was abolished only by inhibition of SAPK/JNK in 
cells cultured in serum-free conditions.
Conclusion: Our data show that pro-labor inflammatory stimuli, such 
as IL-1β, induced the generation of pSer344/345-PRA by in myometrial 
cells by activating the SAPK/JNK and p38 kinases. We proposed that 
human parturition involves the generation of pSer344/345-PRA by 
inflammatory stimuli via the SAPK/JNK and p38 kinases in myometrial 
cells. This pathway may be amenable to inhibition as a strategy to prevent 
inflammation-associated preterm birth.
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S-019
Inflammatory Genes are Regulated by Bromodomain and Extra-
Terminal (BET) Epigenetic Reader Proteins in Decidual Stromal 
Cells. Sandeep Ajgaonkar†,1 Carolyn Mitchell,1 Henry Murray,1 Jonathan 
Hirst,1 Tamas Zakar∗.1,2 1University of Newcastle, New Lambton Hgts, 
Australia; 2John Hunter Hospital, New Lambton Hgts, Australia.
Introduction: Accumulating evidence suggests that immune cell 
trafficking and activity in the decidua are controlled by decidual stromal 
cells, which function to foster immune tolerance and temper inflammatory 
reactions at the fetal-maternal interface protecting the fetus without 
stifling maternal immune responses. The protective function of the 
decidua wanes at term resulting in decidual activation, which eventually 
triggers labour. The mechanisms that control the timing of decidual 
activation are unknown. Here we hypothesised that labour-promoting 
inflammatory genes in the decidual cells are regulated epigenetically by 
the BET family of epigenetic reader proteins, which specifically recognize 
lysine-acetylated histones at gene regulatory regions of the chromatin via 
bromodomains (BRDs).
Methods: We have purified decidual stromal cells from fetal membranes 
by Percoll density separation and magnetic immune-selection and cultured 
them up to Passage 2 under conditions that preserve decidual phenotype. 
Cultures were treated with the selective BET-BRD inhibitors (+)-JQ1, 
I-BET-762 and the inactive control compound (-)-JQ1 at 0.5-1 μM for 48h 
as recommended by Structural Genomics Consortium (SGC) guidelines. 
Cells were stimulated subsequently with lipopolysaccharide (LPS, 1 μg/
ml) for 24 h and the expression of the prostaglandin synthetic enzymes 
PTGS1, PTGS2, PGES and inflammatory factors IL6, IL8 and IL10 
was determined by measuring mRNA levels by qRT-PCR. Results were 
analysed by repeated measures ANOVA (N=4) followed by Bonferroni 
adjustment of P-values (<0.05 for significance, adjusted).
Results: LPS stimulated robustly the expression of IL6 (14.9-fold) and IL8 
(26.7-fold), moderately the expression of PTGS2 (2.3-fold), PGES (1.5-
fold) and IL10 (1.73-fold) and had no effect on PTGS1. The BET-BRD 
inhibitors reduced the baseline and LPS-induced expression of PTGS2 
and IL6 by 80-90%. The LPS-induced expression of IL8 and PTGES was 
diminished by BET-BRD inhibitors by 50-75% without affecting baseline 
levels. LPS-stimulated IL10 expression was inhibited by 60-70% while 
PTGS1 expression vas unaffected by the chemical probes. The control 
probe ((-)-JQ1) was ineffective.
Conclusion: The results suggest that the proteins targeted by the 
epigenetic chemical probes (acetyl-histone binding proteins BRD2, -3 and 
-4) participate in the transcriptional regulation of key labour-associated 
genes in term decidua. We propose that BRD(s) are involved in the 
epigenetic regulation of decidual stromal cell function during pregnancy 
and at labour.

S-020
Does Late Initiation of Vaginal Progesterone Treatment in Women 
with Short Cervix Diagnosed after 24 Weeks of Gestation Reduces the 
Rate of Preterm Birth?- Evidence from a Case Control Study. Michal 
Kirshenbaum, Heli Alexandroni, Dana Avraham, Roni Zemet, Shali 
Mazaki-Tovi, Yoav Yinon. Sheba Medical Center, Ramat Gan, Israel.
Introduction: Vaginal progesterone treatment is effective in preventing 
preterm birth in women with short cervix diagnosed at mid-gestation. 
Nonetheless, short cervical length might be diagnosed later in gestation 
and the efficacy of starting vaginal progesterone treatment in those 
women is unknown. The objective of this study was to determine whether 
late initiation of vaginal progesterone treatment in women with short 
cervical length diagnosed after 24 weeks of gestation reduces the rate 
of preterm birth.
Methods: A case control study of women diagnosed with cervical 
length below 25 mm between 24 to 32 weeks of gestation allocated into 
two groups 1) study group in which patients were treated with vaginal 
progesterone after cervical shortening was diagnosed (n=53) and 2) control 
group matched for gestational age at diagnosis of short cervix in which 
patients were not treated with vaginal progesterone (n=41). The primary 

outcome was the rate of preterm birth < 37 weeks of gestation. Secondary 
outcomes included preterm birth <34 weeks of gestation, gestational age 
at delivery, birth weight and neonatal complications.
Results: The median cervical length at diagnosis was similar between both 
groups (18 mm, range 5-22, p=0.42). There was no difference in the rate of 
preterm birth <37 weeks and < 34 weeks of gestation between the groups 
(45% in the progesterone group vs 43% in the control group, p=0.89; 
24.5% vs 17%, p=0.76, respectively). Similarly, gestation age at delivery 
did not differ between the two groups (36.1±3.4 for the progesterone group 
and 37.0±3.0 for the control group, p=0.07). No differences were found 
regarding the rates of neonatal complications.

Progesterone 
treatment

No 
progesterone 
treatment

P value

Maternal age, 
mean±SD 30.9 ± 4.6 30.6 ± 5.2 0.35

Gestational age at 
short cervix diagnosis, 
median (IQR)

29 (27.3, 30.1) 30 (28.8, 30.4) 0.16

Cervical length at 
diagnosis, median 
(range) 

18 (5-22) 18 (5-22) 0.42

Preterm birth <34, 
n (%) 13 (24.5) 7 (17) 0.76

Preterm birth <37, 
n (%) 24 (45) 18 (43) 0.89

Gestational age at 
delivery (weeks), 
mean±SD

36.1 ± 3.4 37.0 ± 3 0.07

Birth weight, grams 2472 ± 640 2756 ± 641 0.1

Conclusion: Late initiation of vaginal progesterone treatment in women 
with short cervix diagnosed after 24 weeks of gestation does not appear to 
reduce the rate of preterm birth. Randomized controlled trial is required in 
order to determine whether late vaginal progesterone treatment is effective.

S-021
Differential Roles of Prostaglandin EP2 and EP4 Receptors in the 
Regulation of Cyclooxygenase-2 Expression in Human Amnion 
Fibroblasts. Jiangwen Lu†, Kang Sun∗. Center for Reproductive 
Medicine, Renji Hospital, Shanghai Jiaotong University Medical School, 
Shanghai, China.
Introduction: Prostaglandin E2 (PGE2) plays a crucial role in parturition 
by stimulating myometrial contraction and cervix ripening. Toward the 
end of gestation, amnion fibroblasts produce abundant PGE2, which 
stimulates the expression of the rate-limiting enzyme cyclooxygenase-2 
(COX-2) in a feed-forward manner via receptors coupled with the cAMP/
PKA pathway. Although both EP2 and EP4 receptors for PGE2 are 
coupled with the cAMP/PKA pathway, the exact role of EP2 and EP4 
receptors in the regulation of COX-2 expression in amnion fibroblasts 
remains to be determined. Clarification of this issue may help develop 
specific strategies for precise control of prostaglandin synthesis in the 
prevention of preterm birth.
Methods: Human amnion were collected from uncomplicated term 
pregnancies with or without labor. Primary amnion fibroblasts from 
pregnancy without labor were cultured and treated with PGE2, cortisol, 
EP2 and EP4 receptor agonist in the presence or absence of the EP4 
selective antagonist and PI3K inhibitor or EP4 overexpression. The level 
of mRNA and protein were measured with qRT-PCR and Western blotting. 
The activity of PI3K was assessed by ELISA.
Results: We found reciprocal changes of EP2 and EP4 receptors with 
an increase in EP2 and a decrease in EP4 in the human amnion tissue 
at parturition. Studies in cultured primary amnion fibroblasts showed 
that specific activation of the EP2 receptor with butaprost caused a 
long-lasting increase in COX-2 expression, while specific activation 
of the EP4 receptor with CAY10598 stimulated a transient increase 
in COX-2 expression. A similar pattern of changes was observed in 
the phosphorylation of CREB, a crucial transcription factor in COX-2 
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expression, following stimulation of the EP2 and EP4 receptor agonists. 
Of interest, only the EP2 receptor agonist stimulated the phosphorylation 
of STAT3, another crucial transcription factor in COX-2 expression, 
while only the EP4 receptor agonist increased the activity of PI3K. 
Inhibition of PI3K with LY294002 enhanced the phosphorylation of 
CREB and STAT3 as well as the induction of COX-2 expression by the 
EP2 receptor agonist or PGE2. Consistently, specific inhibition of the 
EP4 receptor with ONO-AE3-208 enhanced the induction of COX-2 
expression, while overexpression of EP4 receptor attenuated the induction 
by PGE2. Moreover, PGE2 and cortisol, the well-demonstrated stimulants 
of COX-2 expression in amnion fibroblasts, increased EP2 but decreased 
EP4 receptor expression.
Conclusion: These results indicated that the EP2 receptor plays a major 
role in mediating the up-regulation of COX-2 expression in amnion 
fibroblasts, which can be undermined by the activation of PI3K following 
the EP4 receptor stimulation.

S-022
Biochemical Investigation of the Laboring Cervix using Raman 
Spectroscopy. Laura E Masson†,1 Christine M O’Brien,2 Jeff Reese,3 
Kelly A Bennett,3 J. Michael Newton,3 Emad A Elsamadicy,3 Anita 
Mahadevan-Jansen∗.1 1Vanderbilt University, Nashville, TN, United 
States; 2Washington University in St. Louis, St. Louis, MO, United States; 
3Vanderbilt University Medical Center, Nashville, TN, United States.
Introduction: Cervical change precedes the onset of contractions by 
several weeks, thus motivating investigation of biochemical changes in 
the cervix as an early indicator of labor onset. Raman spectroscopy is 
an optical technique based on inelastic light scattering which has been 
utilized to evaluate biochemical change in the human cervix. The aim of 
this study is to assess using Raman spectroscopy to identify biochemical 
signatures associated with cervical change in late pregnancy and labor. 
We hypothesize that unique spectral signatures indicative of extracellular 
matrix reorganization characterize the onset of labor and can be used to 
guide labor management and predict preterm labor.
Methods: Adult pregnant patients were recruited and enrolled at a major 
medical center. The exclusion criteria were non-English speakers, prior 
preterm birth, prior cervical procedures, preterm labor, or premature 
rupture of membranes. A portable Raman spectroscopy system with an 
imaging spectrograph and diode laser was used. A fiber-optic probe with 
visual guidance was developed specifically for obstetric applications and 
was utilized to deliver excitation light and collect Raman scattered light 
from the cervix. Measurements were taken at each prenatal visit starting 
at 37 weeks, and during labor at the time of routine cervical checks until 
rupture of membranes. The fiber optic probe was placed gently in contact 
with the cervix and spectra were acquired from several locations. Raman 
peak intensities from prenatal and labor spectra were then compared and 
analyzed as a function of cervical dilation.
Results: The average age and BMI were 25 years and 35.4 kg/m2 
respectively. 40% underwent induction of labor with an average cervical 
dilation of 2.7 cm on admission. Raman peak amplitudes associated with 
extracellular matrix (ECM) proteins displayed significant differences 
between spectra measured at prenatal visits vs. labor. These included 
the amide III (protein) band at 1253 cm-1 (P=.004), collagen and lipid-
associated band at 1454 cm-1 (p=0.001), and amide I (protein) band at 
1654 cm-1 (P=1.05x10-5). The 1454 cm-1 band showed a distinct increase 
as a function of cervical dilation. These changes indicate reorganization 
of the ECM as delivery approaches. Additionally, an influx of lipid-based 
inflammatory molecules may be responsible for the observed increase in 
lipid-associated spectral features.
Conclusion: Raman spectroscopy is sensitive to biochemical changes 
in the cervix including ECM reorganization and increased lipid content 
prior to the onset of labor as well as during labor progress. Therefore, 
Raman spectroscopy has potential for future prediction of preterm labor.

S-023
GM-CSF, the Critical Intermediate of Inflammation-Induced Fetal 
Membrane Weakening, Exerts its Effect on the Choriodecidua Rather 
than the Amnion. A Sharma†, R Moore∗, D Kumar∗, B Mercer∗, J J. 
Moore∗. CWRU - MetroHealth, Cleveland, OH, United States.
Introduction: There are no animal models for preterm premature 
rupture of the fetal membranes, a major cause of preterm birth and infant 
mortality. We have previously established an in-vitro model system for 
inflammation-induced human fetal membrane (FM) weakening with 
tumor necrosis factor α (TNF) and thrombin respectively as surrogates for 
infection/inflammation and bleeding. Using this model we have shown that 
Granulocyte Macrophage Colony Stimulating Factor (GM-CSF) produced 
by FM decidual cells in response to both TNF and thrombin is a critical 
intermediate as it is both necessary and sufficient to cause inflammation 
induced FM weakening. Additionally we have demonstrated that alpha 
lipoic acid (LA) inhibits weakening of FM due to TNF and thrombin by 
blocking the FM weakening pathway at two points - GM-CSF production 
and its down-stream action. The amnion is the strongest component of 
the FM and must weaken significantly for FM rupture to be possible. It is 
not clear how GM-CSF accomplishes this; specifically whether it directly 
interacts with cells in the amnion (AM) or the choriodecidua (CD). We 
hypothesize that GM-CSF acts on the CD.
Methods: Full thickness human fetal membranes were obtained from 
near-term elective cesarean sections. AM and CD were separated. First, 
discoid and reflected amnion fragments were separately cultured with 
Medium ±GM-CSF for 48h and then subjected to strength testing. In 
other experiments, CD fragments were cultured with Medium, GM-CSF, 
LA, or LA + GM-CSF. AM was cultured for 24 hours in DMEM culture 
medium. At 24 hours the conditioned media obtained from the cultured 
CD groups was incubated with the AM fragments for an additional 48hr. 
The AM was then strength tested. Matrix Metalloproteinases (MMPs) in 
treatment groups were analyzed by multiplex elisa.
Results: GM-CSF did not weaken isolated discoid or reflected AM. In 
contrast, GM-CSF conditioned CD media weakened isolated AM (p<.01) 
and this weakening was inhibited by LA (p<.01). GM-CSF treatment of 
the CD for 24h induced 2.6, 2.3 and 1.4 fold increases in MMP2, 9 and 
10, and a 1.5 fold decrease in MMP12. Inclusion of LA abrogated these 
effects. GM-CSF conditioned CD media also induced increases in MMP2, 
9 and 10 in AM while MMP12 levels remained unchanged.
Conclusion: GM-CSF, the critical intermediate for inflammation induced 
fetal membrane weakening, does not weaken amnion directly. Rather, GM-
CSF acts on CD to produce secondary mediators that weaken the amnion 
and thus make the entire FM susceptible to rupture. Furthermore, LA also 
acts on CD to inhibit GM-CSF induced FM weakening. We speculate that 
GM-CSF, the critical intermediate for fetal membrane weakening, once 
produced in decidual epithelial cells, then acts on resident mononuclear 
cells of the decidua to activate, then induce production of MMPs 2, 9 and 
10 that weaken AM, and the entire FM.

S-024
Comparative Analysis of Efficacy and Outcomes of Cerclage with 
Surgical Button Modification versus the Standard McDonald 
Cerclage. Roman Starikov∗,1 Kendra M Gray†,1 Leonard Cedars∗,2 
Richard Gerkin∗,1 Rebecca A Ludvig†.1 1University of Arizona, College 
of Medicine, Phoenix, AZ, United States; 2Texas Obstetrix Medical Group, 
Dallas, TX, United States.
Introduction: Modification of the McDonald cerclage using surgical 
buttons (SB) has never been described. The use of SB to reinforce 
the cerclage may decrease the chance for failure by preventing the 
monofilament suture from cutting through the cervical stroma and 
migration. The button elevates the knot and also helps protect the 
cervical tissue at the time of removal. The primary outcome of this study 
was to compare the latency periods of standard cerclage vs. SB placed 
cerclage. Secondary objectives were to evaluate incidence of premature 
labor, PPROM, amnionitis, cerclage migration, and cervical laceration 
between the two groups.
Methods: This was a retrospective study looking at 113 gravidas who 
underwent cerclage placement. The study took place from 2012 to 2016. 
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Total of 82 women underwent the standard cerclage and 31 women had 
the SB cerclage (3/4 inch from Bioseal, Placentia, Ga.) SB cerclages 
were done by placing a SB on each side (at 6 and 12 o’clock) of the 
cervix and closing the partially dilated cervix with sutures. Outcomes 
were determined from electronic medical records. Statistical analysis was 
performed and P-values >0.05 were considered non-significant.
Results: There were no statistically significant differences between 
standard vs. SB groups for all indications. Median latency for standard 
cerclage was 131 days and for SB cerclage 130 days, P>0.05. Similarly 
there were no differences (P>0.05) in latency for prophylactic and 
ultrasound rescue cerclages with and without SB. Also there were no 
statistical difference in secondary outcomes between % of patients with 
standard vs. SB cerclage. Premature labor = 23.1 vs. 25.8; PPROM = 
17.5 vs. 25.8; Infection = 6.5 vs. 3.3; migration = 4.9 vs. 6.5; laceration 
at delivery = 3.7 vs. 0.
Conclusion: This study demonstrates that SB use is equally efficacious 
and safe compared to standard cerclage. Advantages to SB use may 
include ease of application and removal. Further studies may establish 
other benefits to the SB technique

Table 1. Primary Objective Outcomes. Mean latency (days) with ranges) All 
P values >0.05

Non-button 
Cerclage

Surgical Button 
Cerclage

All cerclages for all 
indications

N-82; 131 (80-
166) N-31; 130 (75-175)

Prophylactic cerclages N-41; 162 (127-
173) N-15; 165 (148-178

Ultrasound/Rescue cerclages N-41; 106 (37-131 N-16; 99 (38-125)

Table 2. Secondary Objective Outcomes. Date in % all P values >0.05

Non-button 
Cerclage

Surgical Button 
Cerclage

Premature labor rate 23.1 25.8

PPROM 17.5 25.8

Uterine Infection 6.5 3.3

Cerclage Migration 4.9 6.5

Cervical Laceration at 
Delivery 3.7 0

S-025
Altered Expression of Uterine Contraction-Associated Proteins in 
Preterm Birth Induced by Progesterone Receptor Antagonist in 
Brp-39 Null Mutant Mice. Yu Mi Han,1 Yi Seul Kim,2 Jung-Sun Kim∗.3 
1Research Institute of Medical Science, Sungkyunkwan University School 
of Medicine, Seoul, Korea, Republic of; 2Sungkyunkwan University 
SAIHST, Seoul, Korea, Republic of; 3Sungkyunkwan University School 
of Medicine, Seoul, Korea, Republic of.
Introduction: Breast regression protein 39 (Brp-39), a mouse homolog of 
human Chitinase-3-like protein 1 (CHI3L1), plays a role in inflammatory 
process and tissue remodelling. Experimental induction of preterm birth 
is attenuated in Brp-39(-/-) mice, giving delayed birth with the reduced 
number of embryos delivered, compared to WT mice. This study was 
conducted to investigate the role of Brp-39 on uterine contraction during 
preterm birth.
Methods: Preterm birth was induced by subcutaneous injection of RU486 
to pregnant Brp-39(-/-) or WT mice at ED15. mRNA microarray analysis 
was done to evaluate the transcriptome profiling of the uterine tissue 6 
hours after injection of RU486 or DMSO (control). Quantitative real-time 
PCRs and immunoblottings were performed to analyze the expression of 
contraction-associated proteins in the uterine tissue 6 hours and 24 hours 
after RU486 injection.
Results: 1) mRNA transcriptome profiling of uterine tissue revealed the 
differential enrichment of muscle-related biological processes between 
WT mice and Brp-39(-/-) mice. 2) Ptgs2 protein was expressed lower in 
the Brp-39(-/-) uterine tissue than in the WT uterine tissue 6 hours after 

RU486 injection, while there was no difference between the Brp-39(-/-) 
and WT uterine tissues 24 hours after RU486 injection. 3) Oxtr protein 
expression was lower in the Brp-39(-/-) uterine tissue than in the WT 
uterine tissue 6 hours and 24 hours after RU486 injection.
Conclusion: The results suggest that the altered expression of uterine 
contraction-associated proteins is related to attenuated preterm birth in 
Brp-39(-/-) mice.

S-026
Activation of Autophagy in Human Uterine Myometrium during 
Labor. Lele Wang, Huiping Hu, Abraham Nick Morse, Xinjia Han, Junjie 
Bao, Jingying Yang, Yunshan Chen, Huishu Liu. Guangzhou Women & 
Children Medical Center, Guangzhou, China.
Introduction: During normal parturition, contractions grow progressively 
stronger despite repeated, transient ischemia and hypoxia in uterine 
cells. The mechanism for this phenomenon is unknown. Autophagy is 
an intracellular process that maintains cellular homeostasis by removing 
metabolic products and is activated by hypoxia, ischemia, and other stress.
We proposed that autophagy is activated in human uterine myometrium 
and maintains the growth of uterine contractions.
Methods: We collected uterine myometrium strips from term, singleton, 
nulliparous healthy women undergoing cesarean section before labor 
(non-labor group, n=10) or during normal labor (in-labor group, 
n=10). The indications for cesarean section were breech presentation 
or maternal request. Transmission electron microscopy was used 
to observe autophagosomes in uterine myometrial tissue. RT-PCR, 
immunofluorescence and Western blot were used to quantify the mRNA 
and protein level of the autophagy markers LC3B, P62 and Beclin-1 in 
the uterine muscle strips.
Results: A total of 20 nulliparous women with full-term pregnancy 
were enrolled in this study. Ten women were in non-labor group, and 
10 were in the in-labor group. Both groups were similar in maternal 
age, BMI, gestational week, neonatal weight, operative and postpartum 
bleeding(p>0.05). Transmission electron micrographs showed that 
autophagosomes existed in myometrial that were in labor or not in labor 
(Figure 1). The in-labor group had significantly greater LC3B mRNA 
expression but significantly lower P62 mRNA expression compared with 
the non-labor group (p<0.05). Semi-quantitative immunofluorescence 
in uterine myometrial tissues in the in-labor group showed increased 
LC3B puncta formation and greater Beclin-1 expression but reduced 
P62 puncta formation compared with the non-labor group(p<0.05). The 
ratio of LC3BII/I proteins was significantly higher, but P62 protein was 
significantly lower in the in-labor group compared with the non-labor 
group(p<0.05). Although the Beclin-1 mRNA and protein expression 
were not significantly different between the two groups, the in-labor 
group exhibited a trend of higher protein expression compared with the 
non-labor group.
Conclusion: Autophagy was activated in human uterine myometrium 
during labor. Thus, autophagy may play an important role in maintaining 
uterine contraction function.
*Figure(s) will be available online.

S-027
The Pregnant Myometrium is Epigenetically Activated at Labour-
Specific Gene Loci Prior to the Onset of Labour in Mice. Virlana 
M Shchuka†,1 Huayun Hou†,1 Anna Dorogin,2 Luis E Abatti†,1 Lubna 
Nadeem,2 Stephen Lye∗,2 Michael D Wilson∗,1 Oksana Shynlova∗,2 
Jennifer A Mitchell∗.1 1U of Toronto, Toronto, ON, Canada; 2Sinai Health 
System, Toronto, ON, Canada.
Introduction: Preterm birth is the leading cause of infant death worldwide 
and is associated with both cognitive and physiological challenges 
throughout life of premature babies. Effective treatments to prevent the 
progression of preterm labour are lacking; this is in part due to a limited 
understanding of the molecular basis for changes required to initiate 
contractile activity in the myometrium.
Methods: To better understand how labour-associated genes are 
regulated we evaluated the epigenetic landscape of mouse myometrium 
during pregnancy, labour and post-partum. We identified histone H3K27 
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acetylation (H3K27ac), H3K4 tri-methylation (H3K4me3), and RNA 
polymerase II (RNAPII) occupancy by chromatin immunoprecipitation 
sequencing (ChIP-seq), as well as gene expression by total RNA-
sequencing (RNA-seq).
Results: Our findings reveal that labour-associated contractility-driving 
genes (Gja1, Fos, Oxtr, Ptgs2), as well as 706 other genes, are upregulated 
during active labor due to an increase in transcription (p<0.05). Their 
promoters and putative intergenic enhancers, however, are epigenetically 
activated by H3K27ac as early as three days before labour onset. In fact 
we find that >93% of the H3K27ac or H3K4me3 peaks identified during 
active labour are present in the myometrium on day 15, three days before 
the onset of active labor. Despite this early presence of H3K27ac at 
putative intergenic enhancers for labour-associated genes, an increase 
in non-coding enhancer RNAs (eRNAs) and increased recruitment of 
RNAPII to labour-associated gene bodies occurs during active labour.
Conclusion: Our findings indicate that epigenetic activation of the 
myometrial genome precedes active labour by at least 3 days in the mouse 
model suggesting the myometrium is epigenetically poised for rapid 
activation of contraction associated genes during labor.

S-028
Prostaglandin F2α-Mediated Pro-Inflammatory Signalling in Human 
Myometrium. Lucia Riaposova†, Sung Hye Kim, Aylin Hanyaloglu, 
Phillip R Bennett, Vasso Terzidou. Imperial College London, London, 
United Kingdom.
Introduction: Human labour, both at term and preterm, is preceded 
by inflammatory activation within the uterus, leading to myometrial 
activation, fetal membrane remodelling and cervical ripening. 
Prostaglandins play an important role in these processes of parturition. 
Prostaglandin F2α (PGF2α) is a potent stimulator of myometrial 
contractions and also contributes to uterine activation prior to labour. To 
gain insight into molecular mechanisms underlying the pro-inflammatory 
effects of PGF2α in parturition, such as the activation of NF-κB and 
MAP kinases and subsequent upregulation of COX-2 and P-cPLA2, we 
investigated the roles of Gαq and Gαi proteins and the role of calcium in 
signalling pathways mediated by PGF2α.
Methods: The inflammatory responses to PGF2α stimulation were 
investigated using human myometrial cell model. Primary myometrial 
cells were isolated from biopsies obtained from non-labouring women 
undergoing elective caesarean section at term. Cells were pre-incubated 
with 1μM UBO-QIC (Gαq inhibitor), 200ng/ml pertussis toxin (PTX; 
Gαi inhibitor), 1mM EGTA (extracellular calcium chelator), or 10μM 
BAPTA-AM (intra- and extracellular calcium chelator) prior to stimulation 
with 1μM PGF2α. The activation of NF-κB and MAP kinases and the 
expression of COX-2 and P-cPLA2 were assessed using Western blot.
Results: Stimulation of myometrial cells with PGF2α increased 
the activation of P-p65 (NF-κB), P-p38 MAPK, P-ERK1/2, and the 
upregulation of COX-2. Treatment of myometrial cells with Gαq inhibitor, 
UBO-QIC, resulted in reduced PGF2α-induced activation of p38 MAPK 
and also reduced COX-2 expression. Treatment of myometrial cells 
with Gαi inhibitor, PTX, decreased the PGF2α-stimulated upregulation 
of COX-2. Depletion of intracellular calcium and/or calcium from 
extracellular space using calcium chelators had distinctly different effects 
on MAP kinases or NF-KB activation. Extracellular calcium chelator 
EGTA caused a considerable decrease in MAP kinase activation (P-p38, 
P-ERK1/2) and decrease in the COX-2 expression. The depletion of both 
intra- and extracellular calcium with BAPTA-AM treatment reduced the 
PGF2α-induced activation of NF-κB and COX-2 expression.
Conclusion: Our results indicate that both Gαq and Gαi proteins are 
involved in PGF2α-induced COX-2 expression where Gαq signalling is 
mediated by the activation of p38 MAPK. Additionally, our results from 
calcium depletion experiments suggest that PGF2α-mediated signalling 
requires calcium from both intracellular stores and extracellular space to 
regulate different aspects of the pro-inflammatory response. This work 
provides insight into PGF2α-mediated pro-inflammatory signalling in 
myometrium and contributes to better understanding of the physiological 
and pathological processes of parturition.

S-029
Real-Time Visualisation of the cAMP Signalling Dynamics in Human 
Primary Myometrial Cells Using Targeted FRET Reporters. Alice 
Varley†,1 Andreas Koschinski,2 Vignesh Jayarajan,1 Mark R Johnson,1 
Manuela Zaccolo∗.2 1Imperial College London, London, United Kingdom; 
2University of Oxford, Oxford, United Kingdom.
Introduction: The spatial orientation and temporal dynamics of cAMP 
signalling is not yet established in the human myometrium but is essential 
in understanding the functional significance of cAMP’s activity during 
pregnancy and labour. Compartmentalisation of cAMP signalling 
has elucidated how one second messenger can regulate numerous 
physiological cellular processes. FRET imaging is a sensitive method to 
study real-time cAMP dynamics in living cells with a high spatial and 
temporal resolution. Targeted FRET reporters measure localised cAMP 
signals at specific subcellular micro-domains. Our aim is to characterise 
the role of cAMP in the human myometrium and determine whether 
particular catecholamines and prostaglandins generate cAMP signals 
that are confined to distinct micro-domains using various targeted FRET 
reporters.
Methods: Human primary myometrial cells were isolated from biopsies, 
from non-labouring women at term, undergoing Caesarean section. The 
cells were infected with adenoviral vectors encoding for either a cytosolic 
sensor (Epac-SH187) or a version that is targeted to the plasma membrane 
via fusion to the scaffold protein, AKAP79 (AKAP79-CUTie). Cells 
expressing the sensors were excited at a wavelength of 435 nm and 
isoproterenol, a non-selective β adrenoceptor agonist, or prostaglandin 
E2 (PGE2) was applied. IBMX, a non-selective phosphodiesterase (PDE) 
inhibitor and forskolin were applied to the cell/s in succession following 
each respective agonist. Changes in the fluorescence emission (FRET 
changes) were monitored using OptoFluor software and correlate with 
changes in intracellular cAMP concentration.
Results: Isoproterenol was applied at 1 nM or 1 µM to cells expressing 
the Epac-SH187 or AKAP79-CUTie sensor. The mean FRET responses 
confirmed that 1 nM isoproterenol was not sufficient to induce detectable 
or significant cAMP production either in the cytosol or at the plasma 
membrane. However, 1 µM isoproterenol generated a clear response at 
the membrane but not at the cytosol. Preliminary experiments applying 
IBMX initially to cells expressing the Epac-SH187 sensor, followed 
by 1 µM isoproterenol, resulted in a subsequent increase in cAMP 
concentration. Experiments applying PGE2 at 300 nM or 1 µM resulted 
in a substantial response at both the membrane and cytosol, with higher 
cAMP concentrations detected in the latter compartment.
Conclusion: These results indicate that the cAMP response generated 
by the activation of beta-adrenergic receptors and prostaglandin 
receptors is differentially modulated by PDEs. Our data suggest that 
compartmentalisation of cAMP signalling is apparent in human primary 
myometrial cells and such compartmentalisation may underpin the distinct 
functional effects of catecholamines and prostaglandins in these cells.

S-030
Micro-RNA 203 Regulates Myometrial Smooth Muscle Cell 
Expression of the Transient Receptor Vanilloid 4 Channel and 
Contractility. Lihua Ying. Stanford Univercity, Stanford, CA, United 
States.
Introduction: Expression and activity of the transient receptor vanilloid 
4 (TRPV4) channel increases in myometrial smooth muscle cells 
(mSMC) during pregnancy. However, the molecular mechanisms that 
dynamically regulate TRPV4 expression and activity remain unknown. 
Accumulating evidence suggest that micro RNA molecules (miR) may 
influence the physiology of pregnancy by regulating the expression of 
molecules that affect implantation, uterine contraction, inflammation, and 
cervical remodeling. Although miR-203 represses TRPV4 expression 
in chondrocytes, whether pregnancy associated changes in miR-203 
expression contribute to the heightened expression of TRPV4 in 
the pregnant myometrium remains unknown. Objective: To test the 
hypothesis that during pregnancy in mSMC, a decrease in miR-203 
expression increases TRPV4 expression.
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Methods: To test this hypothesis, molecular expression of miR-203 and 
TRPV4 was determined by qPCR in uteri isolated from non-pregnant (NP) 
and pregnant (P) mice at 7, 10, 14, 17, 18 days of gestation. TRPV4 protein 
expression was measured by immuno-cytochemistry and western blot of 
mSMC and uterine tissue. To determine the effect of miR-203 on TRPV4 
gene expression, human uterus mSMCs and mouse mSMC isolated at P18 
were transfected with either non-targeting control (NTC) or a miR-203 
mimetic. In separate studies, mSMC contraction was assessed in human 
and mouse mSMC transfected with either NTC or miR-203 mimetic that 
were embedded in collagen gels.
Results: Compared to baseline (NP), uterine miR-203 expression 
decreased by P7. At P18, miR-203 expression decreased from 1.19±0.17 
(NP) to 0.40±0.01 (p<0.001, vs. NP, n=5) concomitant with an increase 
in TRPV4 mRNA expression from 1.13±0.08 (NP) to 4.78±1.56 (p<0.05, 
vs. NP, n=6). In the same time interval, TRPV4 protein expression 
increased by 2.3-fold, from 0.45±0.13 to 1.03±0.14 (p<0.05, vs. NP, n=6). 
The TRPV4 protein expression increased in the membrane (1.0±0.06 vs 
0.41±0.04, p<0.0001, vs. NP, n=6), but not in the cytosolic fraction. In 
vitro treatment of either NP human or P mouse mSMC (P18) with the miR-
203 mimetic increased miR-203 expression by over 1000-fold (p<0.0001, 
n=5), and decreased both TRPV4 mRNA and protein expression by more 
than 70% (p<0.0001; n=4). Moreover, in collagen gel assays, the surface 
area of gels containing human or mouse mSMC transfected with miR-203 
increased by 17±1.0% in human (p<0.05), vs. control, n=5), and 19±3.2% 
in mouse (p<0.001, vs. control, n=6), consistent with relaxation.
Conclusion: In mSMC miR-203 expression: (i) decreases concomitant 
with an increase in TRPV4 membrane expression during PG; and (ii) 
suppresses both TRPV4 expression and contractility. We conclude 
that during PG a decrease in miR-203 leads to an increase in mSMC 
membraneTRPV4 expression. miR-203 may represent a viable target to 
treat uterine contractility and prevent premature birth.

S-031
A Molecular and Biophysical Mechanism for Uterine Peristalsis in 
Non-Pregnant Mice. Mingzi Qu†,1 Ping Lu†,1 Christina Baer,1 Lawrence 
Lifshitz,1 Fangxiong Shi,2 Ronghua Zhuge∗.1 1University of Massachusetts 
Medical School, Worcester, MA, United States; 2Nanjing Agricultural 
University, Nanjing, China.
Introduction: Uterine peristalsis is a motility behavior in the non-
pregnant uterus in mammals and human beings, and plays critical roles 
in menstruation shedding, sperm and embryo transport, and implantation, 
but how it is generated remains unclear.
Methods: In light of the shortcomings of previous research methodologies, 
we developed a precision-cut uterine slice preparation (~200 µm thick), 
which preserves the cell communication and organization present in vivo. 
The slices were loaded with Oregon Green and imaged with a wide field 
microscope at 1 Hz or a custom-built 2-photon microscope at 15 Hz.
Results: Under low magnification wide-field imaging of Ca2+ signals and 
lumen area in the slices, spontaneous Ca2+ waves in different regions of 
the slices caused rhythmic changes in lumen area, a proxy for uterine 
peristalsis. 2-photon microscope imaging at single cell resolution detected 
groups of uterine smooth muscle cells consistently generating spontaneous 
synchronized Ca2+ oscillations (SCaOs) that cause cell shortening. The 
activity of SCaOs was not affected by tetrodotoxin, a voltage-gated Na+ 
channel blocker, or by the depletion of interstitial cells of Cajal due to 
c-Kit mutations. SCaOs were abolished when extracellular Ca2+ was 
removed, by gap junction inhibitor 18β glycyrrhetinic acid, and by L-type 
Ca2+ channel inhibitor nifedipine. At the mRNA level, CaV1.2 was the 
dominant L-type Ca2+ channel in myometrium from non-pregnant mouse 
uteri. Cross-correlation analysis of Ca2+ signals from individual cells 
detected highly correlated signals with characteristics of small-world 
networks.
Conclusion: We propose that (1) SCaOs are myogenic via the opening of 
CaV1.2, (2) the SCaO is a Ca2+ signal underlying uterine peristalsis, and 
(3) the generation of Ca2+ signals in the non-pregnant uteri is governed 
by the principles of small-world networks.

S-032
Mesothelin is Significantly Elevated in the Plasma of Women with 
Hydrosalpinx. Elizabeth H Yohannes, Dennis T Fujii†, Richard O. 
Burney∗. Madigan Army Medical Center, Tacoma, WA, United States.
Introduction: Hydrosalpinx is associated with a fifty percent reduction 
in IVF-associated pregnancy rates. Hysterosalpingography is the current 
standard for screening patients for tubal infertility and hydrosalpinx, 
yet this modality is both expensive and semi-invasive. An accurate 
peripheral biomarker could significantly reduce the risks, time and expense 
associated with pre-IVF hydrosalpinx screening. We previously reported 
a 5-fold increased expression of mesothelin (MSLN) in a proteome-wide 
comparison of hydrosalpinx fluid with tubal lavages from healthy fallopian 
tubes. We sought to evaluate the utility of mesothelin as a peripheral 
biomarker for the detection of hydrosalpinx.
Methods: Plasma collected from women with surgically confirmed 
hydrosalpinx (n=13) and from fertile controls with normal findings at 
surgery (n=18) were diluted 20-fold and assayed for MSLN using an 
optimized ELISA protocol. Mesothelin levels were determined from 
the standard curve that was generated and fitted using a four-parameter 
logistic regression model.
Results: The mean plasma concentration of MSLN in women with 
hydrosalpinx was significantly higher than that of healthy controls (77.5 
± 9.58 nM vs 33.8 ± 2.50 nM; p=0.00002). This result is consistent with 
the marked elevation of mesothelin levels in hydrosalpinx fluid from 
women with confirmed hydrosalpinx.
Conclusion: Plasma mesothelin is significantly elevated in women with 
hydrosalpinx relative to healthy controls. MSLN is a 40kDa glycoprotein 
that is actively shed from tissue-specific cell surfaces, generating a 
circulating antigen pool previously leveraged for the detection of several 
cancers including ovarian. Our prior finding of MSLN overexpression 
in hydrosalpinx fluid coupled with the finding of elevated plasma levels 
in affected women relative to controls supports potential for MSLN as a 
biomarker for hydrosalpinx.
*Figure(s) will be available online.

S-033
Hygiene Behaviors as a Risk Factor for Hyperemesis Gravidarum. 
Avi Hameroff†,1,2 Fadi Yacoub†,1 Jacqueline S Benayoun†,1 Cassandra 
Charles†,1 Mudar Dalloul,1 Ozgul Muneyyirci-Delale∗.1 1SUNY Downstate 
Medical Center, Brooklyn, NY, United States; 2Penn State College of 
Medicine, Penn State Milton S. Hershey Medical Center, Hershey, PA, 
United States.
Introduction: Hyperemesis Gravidarum (HG) is a disease state with 
high prevalence that remains poorly understood. Evidence suggests that 
elevated prostaglandin levels may play a role in its pathogenesis, and 
may provide a common pathway which also predicts dysmenorrhea. 
We hypothesized that there may be an association between HG and 
certain behavior, including sexual and personal hygiene, which may also 
contribute to the development of dysmenorrhea.
Methods: We conducted an observational, cross-sectional survey study 
of patients who were receiving prenatal care at SUNY Downstate 
Medical Center. After IRB-approved informed consent was obtained, 
participants were interviewed by research staff. Data collected included 
socio-demographic information, obstetric history, as well as whether 
or not she was currently or had previously had symptoms of HG. For 
those who responded in the affirmative, we also collected information 
regarding gestational age at onset of symptoms and if she had a history 
of hospital admission due to hyperemesis. All women were also asked 
about their medical, surgical, gynecologic, and obstetric histories and 
questions regarding sexual hygiene and coital frequency. Participants were 
additionally queried regarding history of dysmenorrhea, chronic pelvic 
pain, and dyspareunia. Data were analyzed using two-tailed Student’s 
t-test, Fisher exact test and odds ratio.
Results: Study population of 125 women with single gestations between 
the ages of 18 and 45 years with the mean age of 30.5 ± 6.1 years 
old: 52 with HG and 73 controls without HG. Pregnant women were 
predominantly Black (84%), non-Hispanic (89%), with at least a high 
school education completed (85%) and income up to $49,999 (86%). 
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Most of the women (63%) reported being in a monogamous relationship, 
which included being married, with the average age of coitus being 
17.5 ± 2.8 years old. There was no statistical significance difference in 
demographics between the two groups in terms of age (p= 0.84), age at 
menarche (p= 0.99), BMI (p= 0.64), and pre-pregnancy weight (p= 0.44). 
Pregnant women who had a history of nausea and vomiting during a prior 
pregnancy were 9 times more likely to develop HG in their subsequent 
pregnancies (p <0.0001). HG women were 3 times more likely to report 
having a history of dysmenorrhea as an adult (p= 0.02).There were no 
statistically significant differences noted in sanitary product use, douching 
and spermicide use between the groups.
Conclusion: Women with dysmenorrhea are more likely to have 
hyperemesis gravidarum and the chance of recurrence is increased in 
subsequent pregnancies. There was no association between sexual and 
personal hygiene behaviors and hyperemesis gravidarum.

S-034
Prospective Validation of a Cilia-Associated Gene Classifier in the 
Diagnosis of Ectopic Pregnancies. Jessica Lentscher†, Laurel Gillette, 
Zachary Colburn, Richard O Burney, Gregory Chow∗. Madigan Army 
Medical Center, Tacoma, WA, United States.
Introduction: Ectopic pregnancy (ECT) is a leading cause of morbidity 
and mortality among women in the first trimester of pregnancy. A reliable 
diagnostic test for the detection of ectopic pregnancy in the setting of 
a clinically non-viable pregnancy of unknown location (NV-PUL) is 
needed for risk and cost reduction purposes. We previously identified a 
pipelle-based endometrial classifier comprised of twelve cilia-associated 
genes that demonstrated an average area under the receiver operator 
characteristic curve (AUROC) of 0.91 for the detection of ectopic 
pregnancy in our training set and an AUROC of 0.92 in an independent 
publicly available dataset. Our objective was to prospectively validate 
the EM classifier in an independent test set.
Methods: Endometrial samples were prospectively collected from women 
with abnormal intrauterine pregnancy (AIUP) or ectopic pregnancy 
undergoing surgical intervention (n=57). The bioinformatics analyst was 
blinded as to clinical annotation. Twenty-eight samples from women 
with AIUP and twenty from women with ECT met inclusion criteria for 
genome-wide, array-based transcriptome analysis (Affymetrix Human 
Gene 2.0 ST array). Samples were included for analysis if they had RNA 
Integrity scores greater than 9, gestational age less than 9 weeks, and no 
known fetal aneuploidy (n=11). Predictive modeling was performed on 
cilia-associated DEG using the k-nearest neighbors (KNN) algorithm with 
repeated 10-fold cross-validation. Orthogonal validation of differentially 
expressed genes (DEG) was conducted using quantitative real time PCR 
(RT-PCR).
Results: Comparison of endometrial gene expression signatures from 
ECT versus AIUP samples revealed 28 DEGs with statistical significance 
adjusted for multiple comparison. Striking enrichment of ciliation was 
observed, with 12 cilia-associated genes significantly upregulated in 
endometrial samples from the ECT cohort. RT-PCR validation confirmed 
array-based results for all genes tested. A KNN classifier consisting of 
these 12 cilia-associated genes demonstrated an average accuracy of 
86.3% for the detection of ectopic pregnancy.
Conclusion: This prospective study confirms the endometrial classifier 
to reliably and reproducibly delineate pregnancy location in the setting of 
NV-PUL as evidenced by a consistently high accuracy in training and test 
sets. All twelve cilia-associated genes showed increased expression in the 
endometrium from women with ECT relative to AIUP and all twelve genes 
demonstrate enriched expression in the Fallopian tube. This work not only 
identifies a semi-invasive approach for ectopic detection in women with 
NV-PUL, but also informs peripheral ectopic biomarker discovery efforts.

S-035
The miRNA Profile of Endometriotic Lesions in Induced Endometriosis 
Mirrors Spontaneous Disease in the Baboon. Gregory W Burns†,1 Niraj 
R Joshi,1 Kevin M Elias,2 Asgerally T Fazleabas∗.1 1Michigan State 
University, Grand Rapids, MI, United States; 2Dana-Farber Cancer 
Institute, Harvard Medical School, Boston, MA, United States.
Introduction: Mechanisms underpinning the development and 
progression of endometriosis in women are poorly understood due to 
significant delays in diagnosis and variability of disease progression. 
Previous studies in the baboon model of induced endometriosis identified 
altered miRNA expression, particularly miR-451a. Importantly, these 
findings were validated in women supporting the utility of the model to 
identify candidate biomarkers and describe the molecular pathogenesis 
of endometriosis. The present study tested the hypothesis that the 
miRNA expression profile of endometriotic lesions from induced disease 
matched spontaneous endometriosis and was distinct from the eutopic 
endometrium.
Methods: Total RNA was extracted from endometrium and endometriotic 
lesions in animals with induced endometriosis for 15 months (n=8) 
or spontaneous disease (n=4). Small-RNA library preparation and 
high-throughput sequencing generated an average of 8.9 million reads 
per sample. Quality and adapter-trimmed reads (Trim Galore v0.3.3) 
were mapped to human miRNAs from miRbase (release 22) using 
the miRDeep2 (v0.0.7) pipeline. Differential expression analysis was 
conducted with edgeR (v3.22.5) using the edgeR-robust method.
Results: A total of 586 miRNAs were expressed (>2 CPM, at least 2 
samples) in the induced model with 256 miRNAs (44%) differentially 
expressed (DE, q<0.05) between matched ectopic and eutopic 
endometrium. When eutopic endometrium from the induced model was 
compared to spontaneous lesions, 233 of the 571 miRNAs were DE (41%), 
mirroring the differences identified in the induced model. A comparison 
of lesions from spontaneous versus induced endometriosis found 537 
miRNAs with only 10 DE miRNAs (1.9%). Based on the similarity of 
the induced and spontaneous disease, all samples were combined and 
we found that 304 of 579 miRNAs were DE (52%) with 150 increased 
in the ectopic compared to the eutopic endometrium. Among the top 
DE miRNAs were miR-451a and miR-200a, both reported markers 
of endometriosis. Ingenuity pathway analysis of the 304 DE miRNAs 
identified angiogenesis and organismal injury, including fibrosis, as the 
major functional alterations in the predicted gene networks.
Conclusion: The miRNA expression profile of lesions in induced 
endometriosis mirrored spontaneous disease revealing a distinct miRNA 
profile that could be exploited for biomarker identification. Furthermore, 
miRNA networks associated with known disease pathologies were 
identified and provide a molecular framework of pathogenesis. These 
results strongly support the value of the baboon model of induced 
endometriosis and its potential to provide diagnostic and therapeutic 
targets for human disease (NIH HD083273, T32HD087166, Marriot 
Foundation).

S-036
Paradoxical Decrease of ER Beta in Treatment-Resistant 
Endometriosis. V Flores†, T Dang, J Huttler, H Taylor∗. Yale School of 
Medicine, New Haven, CT, United States.
Introduction: Endometriosis is a debilitating disease driven by estrogens 
and mediated in large part by ER beta. Hormonal therapies act by altering 
steroid receptor mediated pathways, however failure rates are high. We 
have previously demonstrated that progesterone receptor (PR) levels 
are low in treatment-resistant disease. Here we determined if estrogen 
receptors (ER-α and β), androgen receptor (AR), and aromatase (ARO) are 
differentially expressed in women with treatment-resistant endometriosis.
Methods: Paraffin embedded endometriotic lesions were obtained from 
47 subjects undergoing surgical evaluation in this retrospective cohort 
study. Immunohistochemistry (IHC) was performed to assess sex steroid 
receptors (ER-α, ER-β, AR) and aromatase expression, using the Histo-
score for quantification. Two investigators blinded to patient response 
independently scored IHC specimens. Response to medical therapy, PR 
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status, and stage of disease were determined from review of the electronic 
medical record. Student’s t-test, Mann-Whitney U, and R programming 
were used for statistical analysis.
Results: ER-β levels were significantly lower in non-responders compared 
to those who responded to medical therapy (mean H-score 24 vs 52, 
respectively; p = 0.001). ER-α, AR, and ARO levels were not different 
between responders and non-responders. The intraclass correlation 
coefficient for the two blinded observers (ICC) was 0.95, p< 0.0001 (95% 
CI 0.916 < ICC < 0.973). Current medication use was not associated with 
expression levels. ER-β expression did not correlate with stage of disease. 
Eight subjects were both PR and ER-β negative.
Conclusion: We demonstrate that ER-β expression was lower in non-
responders to medical therapy. This may reflect diminished requirements 
for estrogen stimulation. Endometriosis may have hormone-independent, 
treatment-resistant subtypes, analogous to receptor-negative breast 
cancer. Some treatment-resistant endometriosis may proliferate through 
estrogen-independent mechanisms and require the development of non-
hormonal therapies.

S-037
Increased Expression of YAP1 in Endometriotic Lesions Contributes 
to Aberrant Cell Proliferation, Fibrosis and EMT Associated with 
Endometriosis. Niraj Joshi∗, Yong Song†, Samantha Bond, Erin Vegter, 
Asgerally Fazleabas. Michigan State University, Grand Rapids, MI, 
United States.
Introduction: Identification of mechanisms involved in endometriotic 
lesion development and growth is critical for developing targeted non-
hormonal therapies, which could restrict endometriotic lesion development 
leading to an improved fertility and quality of life in women with 
endometriosis. We have previously demonstrated that dysregulation 
of the Hippo Signaling pathway leads to increased expression of its 
major downstream effector YAP1 in both baboons and women with 
endometriosis. This study was designed to identify the YAP1 regulated 
molecular mechanisms in the context of ectopic lesion development, and 
to determine if targeted inhibition of YAP1 could reverse the aberrant 
pathophysiological events associated with endometriosis.
Methods: Both eutopic and ectopic tissues were obtained from baboons at 
15 month following the induction of endometriosis for in vivo analysis and 
12Z (Immortalized ectopic epithelial cells) were used for in vitro studies. 
12Z cells were transfected with a negative control or siYAP1. Additionally, 
lentiviral constructs were used for YAP1 overexpression (pBABE-YAP1) 
or knockdown (shYAP1). Following overexpression or inhibition YAP1, 
downstream gene expression and functional analyses (MTS Assay, Wound 
Healing Scratch Assay, Invasion Assay) were performed. Comparative 
studies were also done with tissues obtained from women with and without 
endometriosis. Gene expression was analyzed by qRT-PCR and protein 
changes analyzed by immunofluorescence, immunohistochemistry and 
western blot. Further, efficacy of non-hormonal therapeutic compound 
(Verteporfin-pharmacological inhibitor of YAP1) was analyzed in vitro.
Results: YAP1 expression was significantly elevated in ectopic lesions 
obtained from baboons and women with endometriosis compared to 
control endometrium. The increase in YAP1 was also correlated with 
increased expression of YAP1 regulated genes (CYR61 and CTGF) 
together with enhanced proliferation, fibrosis and EMT. These changes 
were further confirmed in vitro by overexpressing YAP1 in 12Z cells. 
Interestingly, targeted silencing of YAP1 significantly abrogated these 
changes and decreased the expression of EMT related genes (ZEB1, ZEB2, 
SNAI2). In vitro inhibition of YAP1 by Verteporfin revealed a marked 
decrease in YAP1 signaling and reduced cell proliferation, migration and 
EMT, suggesting its potential use for restricting endometriotic lesion 
growth and development in women with endometriosis.
Conclusion: These data strongly suggests a critical involvement of 
the YAP1 signaling pathway in pathological events associated with 
endometriotic lesion development and offers a novel target for therapeutic 
intervention. (Endometriosis Foundation of America Grant-NJ; NIH HD 
083273-AF)

S-038
Implications of Macrophage Recruitment and Polarization in 
Endometriosis Immunopathophysiology. Ryan M Marks†, Jessica 
E Miller†, Chandrakant Tayade∗. Queen’s University, Kingston, ON, 
Canada.
Introduction: Endometriosis is an inflammatory disease characterized by 
the presence of proliferating, vascularized endometrial tissue at ectopic 
sites. Endometriotic lesions may arise from refluxed endometrial tissue 
through a common phenomenon deemed retrograde menstruation. A 
dysfunctional immune response to refluxed tissue is indicated by aberrant 
peritoneal fluid cytokines and macrophage infiltration. M2 macrophages 
are known innate regulators of tissue remodeling, vascularization and 
wound healing, but their function in endometriosis remains speculative. 
M2 macrophages are regulated by local microenvironmental factors, 
primarily type-2 cytokine signalling, however the factors controlling 
recruitment and phenotype in endometriosis are unknown. We hypothesize 
that interleukin-33 (IL-33) may promote type-2 cytokine expression and 
subsequent recruitment of a permissive M2 phenotype responsible for 
neoangiogenesis, ultimately facilitating endometriotic lesion development 
rather than inducing tissue clearance.
Objective: To study the role of IL-33-induced type-2 inflammation and 
the promotion of endometriosis pathology: M2 macrophage recruitment, 
lesion proliferation, and neoangiogenesis.
Methods: Endometriosis was surgically induced in C57BL/6 mice 
by syngeneic endometrial graft. Mice were treated with IL-33 or PBS 
as control. Human lesions and murine peritoneal inflammation were 
characterized by multiplex cytokine analysis. Murine M2 macrophage 
recruitment (F4/80+CD206+) was determined by flow cytometry. 
Murine lesions were evaluated by immunohistochemistry for infiltrating 
macrophages (F4/80+), lesion proliferation (Ki-67+), neoangiogenesis 
(CD31+) and monocyte chemotactic protein-1 (MCP-1+). In vitro, human 
umbilical vein endothelial cells (HUVEC) and human endometriotic 
epithelial cells (12Z) were used to study angiogenesis and lesion cytokine 
production, respectively.
Results: Human lesions from stage III/IV patients had significant levels of 
IL-33, type-2 cytokines (IL-10 and IL-4), and MCP-1 (p<0.01) compared 
to normal endometrial tissue. Similarly, IL-33 treated mice expressed 
significant levels of IL-10, IL-4, and MCP-1 (p<0.01) compared to controls 
and had significant M2 macrophage infiltration (p<0.01). MCP-1 localized 
to the epithelial glands in murine lesions and was secreted (p<0.05) by 
human 12Z endometriotic epithelial cells in response to IL-33. Lesions 
from IL-33 treated mice showed significantly increased macrophage 
infiltration, proliferation, and vascularization (p<0.01). Supernatants 
from macrophages cultured with IL-33 promoted HUVEC angiogenesis 
in vitro (p<0.05).
Conclusion: IL-33 may promote type-2 cytokine production and 
M2 macrophage recruitment in endometriosis. Reducing deleterious 
macrophage infiltration utilizing anti-MCP-1 may be a novel 
immunomodulatory therapy in endometriosis.

S-039
Identifying Target Genes for Endometriosis through Integration 
of Genetic Effects on Transcription and Methylation in Human 
Endometrium. Sally Mortlock,1 Jenny N Fung,1 Jane E Girling,2 Sarah 
J Holdsworth-Carson,3 Martin Healey,3 Samuel W Lukowski,1 Brett D 
McKinnon,1 Jian Yang,1 Allan McRae,1 Peter A.W. Rogers,3 Grant W. 
Montgomery∗.1 1The University of Queensland, Brisbane, Australia; 
2University of Otago, Dunedin, New Zealand; 3The University of 
Melbourne, Melbourne, Australia.
Introduction: Published genome-wide association studies have identified 
fourteen genomic regions associated with endometriosis and studies in 
progress in the International Endometriosis Genetics Consortium (IEGC) 
have identified further novel regions. The critical SNPs are mostly located 
in introns or intergenic regions of the genome suggesting risk variants 
modify gene regulation in target tissues. One potential tissue for the origin 
of cells initiating endometriosis lesions is the endometrium. We analysed 
genetic effects on gene expression and methylation in endometrial tissue 
to identify causal genes in genomic regions associated with endometriosis
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Methods: We analysed gene expression in endometrial samples from 
229 women of European ancestry with and without endometriosis by 
Illumina HT12 v4 microarrays and genome-wide methylation using 
Illumina HumanMethylation450 Beadchips in a subset of 66 participants. 
Genomic DNA from the same participants were extracted from whole 
blood, genotyped on the HumanCoreExome chips and Infinium 
PsychArray (Illumina Inc, San Diego). Genotypes were imputed to the 
1000 Genomes Phase 3 V5 reference panel and used to map genetic effects 
on gene expression and methylation. Signals that overlap genomic regions 
associated with endometriosis were analysed by Summary-Data-Based 
Mendelian Randomization (SMR).
Results: SMR results provided further support for causal variants on 
chromosomes 1 and 12 influencing expression of LINC00339 and VEZT 
respectively. The methylation studies provided novel evidence for causal 
variants on chromosome 2 influencing methylation signals immediately 
upstream of GREB1. There was evidence for genetic effects on gene 
expression or methylation for some genomic regions emerging from 
current studies by the IEGC. Genetic effects on gene expression and/or 
methylation in endometrium overlap some genomic regions associated 
with endometrial cancer, polycystic ovary syndrome and ovarian cancer.
Conclusion: Genetic regulation of gene expression and methylation 
identified potential target genes in three genomic regions associated 
with endometriosis risk. However, causal genes in most regions were 
not identified with these datasets. Extending these studies with RNA 
sequencing, increasing sample size and power, and studies in other cell 
types and tissues may identify causal genes in more genomic regions and 
determine the functional gene pathways increasing risk for endometriosis.

S-040
Patients with Ureteral Endometriosis and Hydronephrosis: Clinical 
Features and Surgical Treatment. Chao Peng∗, Wei Li, Qing Xue, Jia-
ning Xu, Cheng Zeng, Yan Huang, Han Song, Ye Lu, Kan Gong, Ying-fang 
Zhou. Peking University First Hospital, Beijing, China.
Introduction: To investigate the diagnosis,treatment and prognosis of 
ureteral endometriosis with hydronephrosis.
Methods: We performed a retrospective study of 52 cases diagnosed as 
ureteral endometriosis with surgery confirmed in Peking University First 
Hospital from January 2000 to May 2017.
Results: The prevalence of ureteral endometriosis was 0.8%(52/6714), 
with an average age of 40.6±6.2years. Among 52 cases, urological 
symptoms and pelvic pain including dysmenorrheal, periodic abdominal 
pain and osphyalgia were the main forms of clinical character, while 8 
patients were asymptomatic. All patients with ureteral endometriosis had 
hydronephrosis and hydroureter before surgery, hydronephrosis were left 
sided in 26 patients, right sided in 25 patients, both sided in 1 patient. The 
distal and middle sections of ureteral obstructions existed in 41 patients 
and 11 patients. Out of the 52 ureteral lesions 40 were extrinsic. 12 
patients presented intrinsic lesions. Of the 21 cases who took preoperative 
radionuclide renal dynamic imaging examination, there were 3 cases of 
mild injury, 7 cases of moderate injury, 7 cases of severe injury, and 4 
cases of normal renal function. Laparotomy was decided in 29 patients, 
and laparoscopy in 23 patients. In cases of ureteral surgery, ureterolysis, 
partial ureteral resection and ureterocystoneostomy, partial ureteral 
resection and end-to-end ureteral anastomosis and nephroureterectomy 
were undertaken in19, 19, 9 and 5 patients separately. The median follow-
up was 58 months, with 9 cases lost, and the median follow up was 58 
months(3 months to 208 months). During the follow-up period, 32 patients 
took urinary ultrasound after surgery, and 27 cases of hydronephrosis 
disappeared, and 5 cases were better than before.
Conclusion: Most of the patients with ureteral endometriosis are impaired 
with renal function, and early surgical treatment can effectively relieve 
urinary obstruction and promote the recovery of renal function.

S-041
ER-Alpha Levels Predicts Symptoms and Response to Hormonal 
Treatment in Women with Deep Endometriosis. Nicola Pluchino,1,2 
Ramanaiah Mamillapalli∗,2 Jean-Marie Wenger,1 Lauriane Ramyead†,1 
Jean-Christophe Tille,1 Hugh S Taylor.2 1University Hospital of Geneva, 
Geneva, Switzerland; 2Yale School of Medicine, New Haven, CT, United 
States.
Introduction: Endometriosis is an estrogen-dependent, inflammation-
driven gynecologic disorder causing severe disability. Lesion development 
is driven by sex steroid hormones mainly through nuclear receptors. 
Treatment resistance is in part due to aberrant steroid receptor regulation. 
Reliable markers for a clinically aggressive disease are lacking and few 
studies investigated the relationship between steroid receptors expression 
and pain symptoms.
Methods: To assess sex steroid receptor expression, a tissue microarray 
(TMA) was generated. Samples collected from 92 women who had 
undergone a complete surgical excision of deep endometriosis. Data was 
collected on the presence and severity of dysmenorrhea, deep dyspareunia, 
dyschezia and non-menstrual pain using a Visual Analogue Scale at the 
time of surgery and after one-year. The intensity of expression of ER-α, 
PR, AR, aromatase were evaluated through immunohistochemistry and 
measured using an IRS (immonoreactive score).
Results: ERalpha, PR, AR and aromatase differs among subjects. ER-α 
IRS was reduced by progestin therapy while expression of PR, AR and 
aromatase were unchanged. Higher ER alpha expression increased the 
likelihood of experiencing moderate to severe dysmenorrhea and deep 
dyspareunia at the time of surgery in women not receiving hormonal 
treatment. In women receiving progestin therapy, persistently high ER 
alpha expression increased the likelihood of deep dyspareunia, severe 
dischezia as well as endometriosis-associated pain persistence at one-year 
follow-up at the regression analysis.
Conclusion: ER, PR, AR and aromatase were expressed in deep 
endometriosis and ER alpha level correlated with severity of symptoms, 
suggesting that ER is a key driver of deep endometriosis. Progestin 
treatment was associated to a reduction of ER-α expression. Failure of 
ER suppression by proteins is a predictor of pain recurrence. ER may 
be useful to predict which patients will benefit from therapy to prevent 
recurrence. Therapies lowering estradiol or targeting ER-α, rather than 
progestins, could be offered to those patients, opening a new phase for 
precision medicine in endometriosis care.

S-042
Effects of a Histone Methyltransferase Inhibitor on Fertility in an 
Animal Model of Endometriosis. Inevy I Seguinot†,1 Zelieann Craig,2 
Angel Isidro,1 Idhaliz Flores.1 1Ponce Health Sciences University, Ponce, 
Puerto Rico; 2University of Arizona, Tucson, AZ, United States.
Introduction: Endometriosis is an inflammatory, painful gynecologic 
disease with no cure and limited treatment options. Epigenetics, including 
histone modifications, play a key role in the etiology of endometriosis, 
therefore it has been hypothesized that epigenetic drugs can be used as a 
non-hormonal therapeutic alternative for endometriosis. Following up on 
our observation that treatment with a histone methyltransferase inhibitor 
(HMTi) significantly decreased disease parameters such as size of vesicles 
in an animal model of endometriosis, this study was designed to investigate 
the effects of HMTi on fecundity correlates (e.g,. changes in expression 
of fertility-associated genes and in ovarian and endometrial histology).
Methods: Two weeks after endometriosis induction in female Sprague 
Dawley rats, we injected rats intraperitoneally with HMTi or vehicle for 
four weeks. At sacrifice, the ovaries and uterus of the rats treated with 
HMTi or vehicle were collected. mRNA was extracted from the right ovary 
for qPCR of fertility associated genes (ER, LH, CYP19) and secondary 
and antral follicles were counted in the left paraffin-embedded ovary. The 
uterus was paraffin-embedded to evaluate histopathological parameters.
Results: Treatment did not modify the expression of any of the 
genes studied, and did not significantly affect the number of ovarian 
follicles compared to vehicle. In addition, HMTi did not cause any 
histopathological changes in uteri compared to vehicle.
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Conclusion: These observations suggest that HTMi does not negatively 
influence fecundity in this model, a possibility that is currently being 
investigated in vivo.

S-043
Widespread Myofascial Dysfunction and Sensitization in Women with 
Endometriosis-Associated Chronic Pelvic Pain. Pamela Stratton∗,1 
Vy Phan,2 Hannah Tandon,2 Ninet Sinaii,2 Jay Shah,2 Barbara I Karp.1 
1NINDS, NIH, Rockville, MD, United States; 2CC, NIH, Rockville, MD, 
United States.
Introduction: Despite optimal surgical/hormonal treatment, some women 
with endometriosis continue to have chronic pelvic pain (endo-CPP). 
Co-morbid non-pelvic pain and somato-sensory testing have rarely been 
described in this population. We systematically assessed the presence 
and distribution of pain, sensitization, and myofascial dysfunction in 
women with endo-CPP.
Methods: Women (18-50yr) with endo-CPP after optimized surgical/
hormonal treatment were evaluated. Subjects underwent a pain-focused 
abdomino-pelvic gyn exam including identifying tenderness/spasm 
in pelvic floor muscles (Figure 1). Somato-sensory testing (Figure 2) 
included paraspinal tactile allodynia and hyperalgesia. Myofascial trigger 
points (MTrPs) were assessed in 13 paired muscles bilaterally. Pressure-
pain thresholds (PPTs) were measured over interspinous ligaments and 
MTrPs.
Results: 30 women who had endo-CPP (median 10.5yr; range: 2-20) were 
evaluated. All subjects had pelvic floor muscle spasm on gyn exam. All 
endorsed the pelvic floor as a major focus of pain, which was described 
as focal in 20/30. All women had widespread myofascial dysfunction 
with MTrPs in > two-thirds of assessed regions. Low PPTs (<9kg/cm2) 
were found over interspinous ligaments in 30(100%) women. Widespread 
spinal segmental sensitization (allodynia and hyperalgesia) was present 
in 17(57%) subjects. Thoracic spinal segmental sensitization was present 
in 21(70%) women and lumbosacral spinal segmental sensitization 
related to the pelvic region in 18(60%). While cervical spinal segmental 
sensitization was detected in only 3(10%), 23(77%) reported recurrent, 
severe headaches and 21(70%) experienced orofacial pain.
Conclusion: Women with endometriosis-related chronic pelvic pain can 
have myofascial dysfunction and spinal segmental sensitization beyond 
the pelvic focus of pain, demonstrated by widespread diffuse and regional 
allodynia, hyperalgesia, myofascial triggerpoints, and lowered pressure-
pain thresholds, likely reflecting central sensitization. Sensitization may be 
initiated and maintained by pelvic floor spasm and may account for pain 
persisting after resection of endometriosis lesions and despite continued 
use of hormonal treatment. These diffuse and focal myofascial and central 
nervous system manifestations warrant consideration in management of 
pain in this population.
*Figure(s) will be available online.

S-044
Characterization of Peritoneal Fluid Derived Microvesicles in 
Endometriosis. Thomas Yeung,1,2 Rebecca A Dragovic,1 Hannah M 
Nazri†,1 Krina T Zondervan,1,3 Thomas T Tapmeier∗,1 Christian M 
Becker∗.1 1Endometriosis CaRe Centre, University of Oxford, Oxford, 
United Kingdom; 2Royal Brisbane and Women’s Hospital, Herston, 
Australia; 3Wellcome Centre for Human Genetics, Oxford, United 
Kingdom.
Introduction: Endometriosis is an inflammatory disease characterised by 
the ectopic growth of endometrium, mostly in the pelvis. Peritoneal fluid 
(PF) content includes inflammatory mediators and growth factors, most 
of which are released by various cell types. In addition to soluble factors, 
these cells release extracellular vesicles (microvesicles and exosomes) 
which may also play a role in the pathogenesis of inflammatory diseases 
such as endometriosis. Here, we investigate the presence, concentration 
and cellular origin of microvesicles (MVs) within PF in a pilot study of 
women with and without endometriosis.
Methods: PF (Endometriosis; n=4 and Controls; n=4) was collected 
from premenopausal women and MVs were isolated using sequential 
centrifugation. MV concentration and size distributions were measured 

in fresh samples and after one freeze-thaw cycle using Nanoparticle 
Tracking Analysis (NTA). MV size and morphology was also measured 
using Transmission Electron Microscopy (TEM). Flow cytometry using 
a panel of surface markers was used to directly compare PF cells and 
the cellular origin of the MVs. MV samples were fluorescently labelled 
with surface markers, a thiol-reactive membrane dye and filtered using a 
centrifugal device prior to flow cytometry analysis.
Results: NTA revealed a highly polydisperse distribution of MVs 
(100 nm - 1 µm), with a mean size distribution of 478 nm and mean 
concentration of 7.84 x 109 MVs/mL. No difference (p>0.05) in mean 
MV size or mean concentration was observed between endometriosis and 
control groups. Furthermore, MV size and concentration was comparable 
between endometriosis and control samples analysed fresh or after one 
freeze/thaw cycle. TEM identified MVs as smooth spherical structures, 
with the majority ranging in size from 100 - 200 nm. Flow cytometric 
analysis showed the presence of lymphocytes, monocytes, red blood 
cells and platelets in PF. Surprisingly, PF MVs did not carry any of the 
surface markers analyzed.
Conclusion: To our knowledge, this is the first report to identify and 
characterise MVs in the PF of women with endometriosis. Further analysis 
is needed to establish their cellular origin.

S-045
Association of Cardiometabolic Risk Factors with Uterine 
Leiomyomas. Abdelrahman AlAshqar†,1 Winston Chan∗,2 Yong-Fang 
Kuo∗,2 Mostafa A Borahay∗.1 1Johns Hopkins School of Medicine, 
Baltimore, MD, United States; 2University of Texas Medical Branch, 
Galveston, TX, United States.
Introduction: Uterine fibroids are the most common tumors of the 
female reproductive organs and have significant medical and financial 
burden. The underlying etiology and epidemiology of uterine fibroids 
are not completely understood. There is emerging evidence suggesting 
an association between cardiometabolic risk factors and certain benign 
gynecologic conditions. The aim of this study is to further investigate this 
association using a nationally representative insurance database.
Methods: In this case-control study, we used data from Clinformatics® 
DataMart (CDM), one of the largest de-identified administrative insurance 
databases. We identified women 18 to 65 years old with a diagnosis of 
uterine fibroids during 2010 to 2012 (n=77,378). We only included cases 
with continuous enrollment at the insurance database one year prior to 
and two years post diagnosis date. We then identified age-matched female 
controls with similar enrollment at database as cases (n=232,234). We used 
conditional and unconditional logistic regression to calculate odds ratios 
(OR) and 95% confidence intervals (CI) for the risk of cardiometabolic 
risk factors. We performed statistical analysis using SAS software.
Results: Results showed a significantly higher risk of both complicated 
and uncomplicated hypertension in patients with uterine leiomyomas 
(OR, 1.5; 95% CI, 1.4-1.62; OR, 1.35; 95% CI, 1.32-1.38, respectively). 
Moreover, cases were found to have a significantly higher risk of obesity 
than controls (OR, 1.37; 95% CI, 1.32-1.41). In addition, myomatous 
females were at higher risk of having complicated and uncomplicated 
diabetes mellitus compared to their non-myomatous counterparts (OR, 
1.08; 95% CI, 1 -1.17; OR, 1.16; 95% CI, 1.12-1.2, respectively). 
Hyperlipidemia was, similarly, higher among participants with uterine 
leiomyomas (OR, 1.27; 95% CI, 1.24-1.29).
Conclusion: Uterine leiomyomas are associated with a significant risk 
of cardiometabolic risk factors. This can lead to multiple clinical and 
research implications. This includes lifestyle changes for possible risk 
reduction and screening for early detection. Further research is warranted 
to investigate if this is a causal relation and the involved molecular and 
cellular mechanisms.
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Odds ratio of cardiometabolic risk factors for uterine 
leiomyomas

Unadjusted Adjusted

Cardiometabolic 
Risk Factor

OR (95% 
CI) P-value OR (95% 

CI) P-value

Complicated 
hypertension

1.5 (1.4-
1.62) <0.0001 1.18 (1.09-

1.28) <0.0001

Uncomplicated 
hypertension

1.35 (1.32-
1.38) <0.0001 1.22 (1.19-

1.25) <0.0001

Obesity 1.37 (1.32-
1.41) <0.0001 1.2 (1.16-

1.24) <0.0001

Complicated 
diabetes mellitus 1.08 (1-1.17) 0.04 0.89 (0.82-

0.97) 0.01

Uncomplicated 
diabetes mellitus

1.16 (1.12-
1.2) <0.0001 0.92 (0.87-

0.96) <0.0001

Hyperlipidemia 1.27 (1.24-
1.29) <0.0001 1.1 (1.07-

1.12) <0.0001

Congestive heart 
failure

1.28 (1.15-
1.42) <0.0001 0.91 (0.81-

1.02) 0.09

Metabolic 
syndrome

1.27 (1.14-
1.41) <0.0001 1.04 (0.94-

1.16) 0.42

S-046
Phenome-Wide Association Study of Uterine Fibroid Risk Using 
a Large Clinical Population of White and Black Women. Sarah H. 
Jones, Brian S Mautz†, Eric S Torstenson, Jacklyn N Hellwege†, Todd L 
Edwards, Digna R Velez Edwards∗. Vanderbilt University Medical Center, 
Nashville, TN, United States.
Introduction: Uterine fibroids affect up to 70% of women by menopause. 
Prior studies have identified clinical factors associated with fibroid risk 
by evaluating candidate risk factors from observational epidemiology. We 
identified novel clinical characteristics associated with fibroids, gaining 
insight on causal mechanisms by evaluating the clinical phenome. A 
phenome-wide association study (PheWAS) tests disease diagnoses 
across a patient’s clinical record for association with a specific outcome. 
We conducted a PheWAS of uterine fibroids utilizing diagnoses from 
electronic health records (EHRs) of patients at Vanderbilt University 
Medical Center (VUMC) in Nashville, TN.
Methods: Fibroid cases and controls were identified using a previously 
validated phenotyping algorithm (Feingold-Link 2014). We conducted 
PheWAS analyses with logistic regression models adjusted for body mass 
index (BMI) in black (N=3,568 cases; 12,521 controls) and white (N= 
7,577 cases; 60,296 controls) women to observe associations between 
patient disease diagnoses (>930 diseases) with fibroid risk. PheWAS 
outcomes were categorized into disease groups and a hypergeometric 
analysis was performed to test for enrichment of specific disease groups 
among significant (p< 5x10-5) and nominally significant results (p< 0.005) 
with Bonferroni correction for multiple testing.
Results: Two hundred and three and 291 diagnoses were significantly 
associated with fibroids in black and white women, respectively. 
Most associations (black = 95.1%; white = 90.4%) had odd ratios >1, 
suggesting that the diseases are related to increased risk of fibroids. 
Across racial groups the most significant associations were menstrual 
disorders including infertility (whites p< 1.6x10-259; blacks p= 2.3x10-

166) and fetal abnormalities (whites p= 1.4x10-74; blacks p= 4.4x10-61). 
Novel associations were found for cervical cancer and other malignant 
neoplasms, malnutrition, and osteoarthritis. Across racial groups, when 
analyses were evaluated with disease groups, genitourinary and pregnancy 
complication diagnoses were over-represented and circulatory, digestive, 
and injury (bone fractures) groups were underrepresented.
Conclusion: We observed novel associations of diagnoses with fibroids 
and confirmed prior observed associations. Both individual disease 
analyses and analyses by group support a relationship between bone-
related conditions (osteoarthritis and bone fractures) which may be 
related to fibroids through hormonal pathways. This PheWAS provides 

novel insights into fibroids and suggest associative disease complexes, 
but further research into the phenotype networks and causal mechanisms 
is needed.

S-047
Short-Term Quality of Life after Myomectomy or Hysterectomy for 
Uterine Fibroids. Shannon K. Laughlin-Tommaso,1 Shuaiqi Zhang,2 
Laine Thomas,3 Wanda Nicholson,4 Erica Marsh,5 COMPARE-UF 
Investigators. 1Mayo Clinic, Rochester, MN, United States; 2Duke Clinical 
Research Institute, Durham, NC, United States; 3Duke Clinical Reseach 
Center, Durham, NC, United States; 4University of North Carolina, 
Chapel Hill, NC, United States; 5University of Michigan, Ann Arbor, 
MI, United States.
Introduction: Uterine fibroid (UF) symptoms have a major impact on 
measures of health-related quality of life (HRQOL). Hysterectomy and 
myomectomy are the 2 most common UF procedures, accounting for 
90-95% of all procedures. We compared the effect of the two procedures 
on short-term HRQOL among women enrolled in COMPARE-UF, a U.S. 
registry of women undergoing UF treatment.
Methods: Pre-menopausal women aged 18-54 with ultrasound 
documented UF within 12 months prior to scheduled procedure for UF 
were recruited from 9 clinical centers. In addition to demographics, 
medical, surgical, and reproductive history, pre-treatment assessments 
included the Uterine Fibroid Symptom-Quality of Life scale (UFS-QOL, 
the Symptom Severity Score (SSS) and the total and the 6 component 
HRQL subscores) and the general Euro-QOL 5D (EQ5D). The UFS-
QOL and EQ5D were repeated between 6 and 12 weeks after treatment. 
For this analysis, we excluded women scheduled for myomectomy who 
expressed a definite interest in future pregnancy. Propensity weighting 
methods (IPW) were used to account for pre-treatment differences in 
demographics, symptom type and severity, prior UF treatments, and other 
potential confounding variables.
Results: 1,310 women undergoing hysterectomy (n=739) or myomectomy 
(n=571) were eligible for this comparison. Hysterectomy patients were 
more likely to be older, white, have bulk symptoms, have a longer duration 
of symptoms, and had greater symptom severity on HRQOL. After 
IPW, substantial improvements in UFS-QOL scores were seen for both 
procedures (weighted mean changes of 20 points or more). Compared to 
myomectomy, hysterectomy scores were significantly better for concern 
and self-consciousness subscales, and overall symptom severity. Findings 
for the EQ5D were similar. $$table
Conclusion: After adjusting for baseline differences, we found substantial 
improvements in short-term HRQOL after both hysterectomy and 
myomectomy. The clinical significance of the observed differences in 
symptom severity and concern and self-consciousness subscales is unclear.

Weighted Post-treatment UFS-QOL Scores from Compare-UF

HysterectomyMean 
(SD)

Myomectomy 
Mean (SD)

Estimated 
difference 95% CI

HRQL

Concern 82.9 (16.9) 76.2 (18.7) 8.03 (5.4, 10.7)

Activity 73.9 (16.2) 75.8 (17.1) -1.48 (-4.3, 1.4)

Energy/
mood 76.2 (15.2) 76.4 (16.6) 0.58 (-1.3, 2.5)

Control 80.2 (15.2) 78.9 (16.6) 2.37 (-0.7, 5.4)

Self-
conscious 78.2 (16.1) 74.7 (18.4) 4.73 (1.7, 7.8)

Sexual 
Function 69.9 (19.7) 69.9 (20.8) 1.00 (-3.25, 

5.3)

Total 
HRQL 77.2 (14.6) 76.1 (15.6) 1.89 (-0.4, 4.1)

Symptom 
Severity 15.4 (11.0) 20.1 (11.6) -5.79 (-8.1, -3.5)
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S-048
Neurotrimin, a Neuronal Cell Adhesion Marker, is Increased in 
Human Uterine Leiomyoma and Decreased with Ulipristal Acetate. 
Toral P Parikh†,1 Minnie Malik,2 Joy Britten-Webb,2 Jasmine Aly,2 
Terrence D. Lewis,2 Justin Pilgrim†,1 William Catherino∗.2 1National 
Institutes of Health, Bethesda, MD, United States; 2Uniformed Services 
University of the Health Sciences, Bethesda, MD, United States.
Introduction: Uterine leiomyoma are the most common benign solid 
gynecologic tumors of reproductive-aged women. These monoclonal 
tumors are nearly nonexistent in childhood and have an indolent course 
following menopause, strongly implicating regulation by gonadal 
hormones. Neurotrimin (NTM/HNT-1), a member of the immunoglobulin 
IgLON family of cell adhesion molecules, has increased expression 
within uterine myometrial tissue of rats following estrogen exposure. We 
hypothesize that NTM expression is increased in human leiomyomas, and 
is hormonally regulated.
Methods: Human uterine tissue specimens were collected from a 
randomized, placebo-controlled double blind clinical trial (CBD-2914) 
conducted to evaluate the therapeutic effects of UPA. Patient-matched 
immortalized myometrial and leiomyoma cell lines were additionally used. 
RNA sequencing, PCR, western blot analysis, and immunohistochemistry 
techniques were performed to confirm and verify placebo and treatment 
expression of NTM.
Results: RNAseq demonstrated an increased expression of NTM in 
leiomyoma as compared to myometrium (L:M 5.22 fold, p=0.0003) and 
a reduced expression following UPA treatment (L:M 0.75 fold, p=0.134). 
qRT-PCR verified an increased expression of NTM in placebo patient 
tissue (L:M 1.95±0.05 fold, p=.037). Western blot analysis in matched 
placebo patients varied amongst patients but overall demonstrated 
significant increase in NTM protein expression (n=11, L:M 2.799 
±0.575, p< 0.02). Cell lines were treated with β-estradiol (10-12-10-8 

) demonstrating increased in NTM expression (L: M 1.98 ±0.11, p< 
0.03). Similar increase in NTM expression noted following exposure to 
Medroxy-Progesterone Acetate (L:M 1.91 ±0.97, p< 0.01). Following 
UPA treatment, a reduction in NTM expression was noted (n=9, 0.54 
±0.08, p< 0.006)). Immunohistochemistry of matched placebo patient 
leiomyoma (FP) revealed significant increase in intensity of cyoplasmic 
staining of NTM with a notable reduction in staining in UPA treated 
patient specimens (F10 and F20).
Conclusion: NTM expression and hormonal regualtion is characterized 
for the first time in human uterine myometrium and leimoyoma tissue. 
NTM is increased in leiomyoma of matched placebo patient tissue and 
in-vitro models with hormone exposure. We demonstrate down-regulation 
of NTM expression following treatment with UPA.
*Figure(s) will be available online.

S-049
The Risk Factors for Uterine Leiomyoma. Vanessa Pinard†,1,2 Daniel 
Martinez†,1,2 Shukla Minakshi†,1 Fadi Yacoub†,1 Cassandra Charles†,1 
Ozgul Muneyyirci-Delale∗.1 1SUNY Downstate Medical Center, Brooklyn, 
NY, United States; 2Kings County Hospital, Brooklyn, NY, United States.
Introduction: Incidence rates of Uterine Leiomyomas (UL) are typically 
found to be two to threefold greater in Black women than in White 
women. Obesity is known to cause hormone imbalance and increases 
the bioavailability of estrogen and androgen. Also insulin resistance 
which is more prevalent in obese women can increase the risk of BMI. 
We hypothesized that black women with UL have higher prevalence of 
prediabetes and diabetes.
Methods: We conducted a retrospective medical records review to 
evaluate the risk factors for UL in women who have been seen at SUNY 
Downstate Medical Center Outpatient OB/GYN Suite. The pelvic 
ultrasound findings, BMI, demographic profile, laboratory values (HbA1c, 
Vitamin D levels) were collected from the Electronic Medical Record 
system. Fibroid diagnosis was confirmed by positive ultrasound findings. 
We included women aged 18 years old and above who have had pelvic 
ultrasound. Women who are pregnant, women who have been diagnosed 
with HIV or Renal failure, women with history of psychiatric illness, 
women who are on hormone therapy for reasons other than leiomyomas, 

and women who have a history of steroid medication use were excluded 
from our study. Data were analyzed using two-tailed student t-test, Fisher 
exact test, and odds ratio.
Results: A total of 762 records were accessed for this study: 243 
women without UL as controls and 519 women with UL. Women were 
predominantly Black (91%). The women ranged in age from 20 to 92 
years old. The average age of controls was 36.5 ± 11.6 years, which was 
significantly younger than women with UL aged 46.3± 11.0 years (p< 
0.0001). UL women also reported more total number of pregnancies than 
controls (p< 0.001). There was no difference in the other demographics 
between the groups. HbA1C levels were significantly different between 
the groups (Control: 5.5 ± 0.03 % vs. UL: 6.2 ± 0.15 %, p= 0.05). BMI 
was not significantly different between the groups (Control: 33.4 ± 0.24 
kg/m2 vs. UL: 30.8 ± 0.05 kg/m2, p= 0.067). Additionally, mean Vitamin 
D levels were 25.0 ± 13.0 (ng/ml) and did not significantly different 
between the groups (p= 0.36).
Conclusion: Mean BMI was elevated in both groups. However, there was 
no statistically significant difference between the BMI of women with 
uterine leiomyomas and those without. Women with uterine leiomyoma 
have significantly higher HbA1c levels, consistent with prediabetes, 
than controls.

S-050
Impact of Induced Menstrual Bleeding on Well-Being in Mice. Jens 
Nagel, Thomas M Zollner, Frank Sacher∗. Bayer AG, Berlin, Germany.
Introduction: Abnormal uterine bleeding (AUB) or heavy menstrual 
bleeding (HMB) are common gynecological problems that have significant 
impact on quality of life of affected women and on the activities of their 
daily living. The most prominent cause of AUB & HMB are uterine 
fibroids (myomas or leiomyomas), steroid-dependent benign tumors. 
Besides the heavy bleeding during menstruation, dysmenorrhea, generally 
known as painful periods, is a common symptom of the disease. One 
established model to study menstrual bleeding in rodents is the mouse 
HMB-model, a murine model of simulated menses induced by hormone 
substitution and induced decidualisation of the uterus. The objectives of 
the study is whether the simulated menses has also a generally impact on 
the behavior of the animals and if yes, would anti-nociceptive treatment 
be beneficial.
Methods: Artificial menstrual cycle phases of ovariectomized mice were 
induced by E2 and P4 supplementation/ withdraw schedule including the 
induction of decidualisation with intra-uterine oil application. To study the 
well-being, animals were subjected after P4 withdraw to an open field test, 
which is generally used to assess locomotion and exploratory behaviors.
Results: Simulated menses resulted in a strong reduction of locomotor 
activity. Acute anti-nociceptive treatment with the COX-2 inhibitor 
rofecoxib significantly improved activity behavior of the animals. 
As COX-2 inhibitors are described to be effective for the relief of 
dysmenorrhea in women, our results indicate for the first time, that the 
mouse HMB model is a suitable model to study heavy menstrual bleeding 
and also aspects of dysmenorrhea.
Conclusion: Finally, we hypothesize that alteration of the uterine 
prostaglandin level has a strong impact on the well-being of the mice 
and provide with this study an additional quantitative endpoint for the 
HMB model.

S-051
Dexamethasone for Heavy Menstrual Bleeding (HMB): A Response-
Adaptive Randomised Controlled Trial (RCT). Lucy H R Whitaker†,1 
Richard Parker,1 Anne Douglas,1 Brian R Walker,2,1 Christopher Weir,1 
Pamela Warner,1 Hilary O D Critchley∗.1 1University of Edinburgh, 
Edinburgh, United Kingdom; 2University of Newcastle, Newcastle, 
United Kingdom.
Introduction: There is unmet need for medical therapy for HMB. We 
have demonstrated disrupted glucocorticoid (Gc) metabolism in the 
endometrium of women with HMB (Rae et al 2009), consistent with local 
Gc deficiency and loss of Gc actions on vasoconstriction, angiogenesis 
and prostaglandin production. We hypothesised low dose Dexamethasone 
(Dex) may “rescue” luteal phase endometrial Gc deficiency and reduce 
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HMB. To address uncertainty of dose-response with maximum efficiency 
we deployed a Bayesian response-adaptive RCT design, in which 
randomisation is adjusted during the trial according to efficacy data, to 
evaluate the effect of Dex in women with HMB and identify an ‘optimum’ 
dose (ie lowest dose with near-maximal efficacy) for amelioration of HMB.
Methods: Design: Double-blind response-adaptive RCT with 
randomisation probabilities adapting to favour doses providing most 
information on dose-response. Population: Pre-menopausal women with: 
regular cycles, mean menstrual blood loss (MBL) >50ml over 2 screening 
menstrual cycles Recruitment: outpatient gynaecology clinics, primary 
care, media advertising Intervention: For 3 menstrual cycles, one of 6 
Dex doses (0.4-1.8mg/day) for 5 days from day LH+7 (split b.d) Control: 
Placebo Primary outcome: MBL change (average of intervention cycles 
2&3 minus average of screening cycles) Secondary outcome: patient 
satisfaction
Results: 185 women consented for MBL screening; the 107 randomised 
(Dex N=80; placebo N=27) had mean screening MBL 50 to 677ml; 97 
provided primary outcome data. In Bayesian analysis (normal dynamic 
linear model) 1.5mg and 1.8mg Dex doses had probability >0.9 of benefit 
over placebo, with mean MBL reduction 25mL (95% credible interval 1 
to 49mL). Menstrual diary scores showed similar dose-response but did 
not have high probability of benefit over placebo. AE rates were similar 
in placebo & Dex arms, with 3 SAEs (2 in screening and 1 in placebo 
arm) and no SUSAR.
Conclusion: Response-adaptive trials are feasible in chronic 
gynaecological conditions. Treatment in the mid luteal phase with 1.8mg 
of dexamethasone was well tolerated and reduces MBL compared to 
placebo though this reduction may not be clinically important. Funder: 
MRC DCS (MR/J003611/1); EudraCT 2012-003405-98

S-052
The Modern Surgical Tactics of Vaginal Hysterectomy. Bakhodir 
Kurbanov. Tashkent Pediatric Medical Institute, Tashkent, Uzbekistan.
Introduction: At the present time surgical treatment of genital prolapse 
is the actual problem of gynecology. Current methods of surgery do not 
always radically eliminate the pathology, and therefore there is a need to 
develop new methods of operation using synthetic materials to strengthen 
the ligament apparatus. The aim of our research: to develop modern 
surgical tactics of vaginal hysterectomy.
Methods: The study was conducted on 75 patients who underwent surgery 
for the correction of genital prolapse who applied to the Central Clinical 
Hospital and Tashkent Maternity Hospital No. 6. All women underwent 
vaginal hysterectomy by new technique, strengthening the ligaments and 
fixing vaginal cuff by using of synthetic prolene tape. The age of patients 
ranged from 34 to 65 years. The average age was 49.5.
Results: Vaginal hysterectomy according to our new technique was 
that during the operation, the sacro-uterine ligaments were stitched with 
synthetic prolene tape and fixing its distal section to the sciatic-coccygeal 
ligament and the vaginal cuff. This prevents from the cuff prolapse, 
forming a deep dome of the vagina. The prolene - tape has a mesh structure. 
During wound healing, the tape grows directly to the coccygeal-sciatic 
ligament and vagina cuff. Thus, the cuff is fixed in these bundles. Another 
advantage of this method is that the sacro-uterine ligaments are shortened, 
and the tape that is placed intraperitoneally does not allow the ligaments 
to stretch and a deep vagina is formed, which creates the possibility of 
normal sexual life. In the course of vaginal hysterectomy by the traditional 
method, the vagina is shortened due to which sexual life may be difficult. 
The duration of the operation varied from 55 to 85 minutes, an average of 
70 minutes with a new technique of vaginal hysterectomy. The duration 
of stay of patients in the hospital was 4-5 days. Average blood loss - 180 
± 25 ml. There were no any intraoperative complications. In one case, in 
the postoperative period, difficult urination was diagnosed, which was 
lost in several days after operation.
Conclusion: For the surgical treatment of total genital prolapse, especially 
in patients actively engaged in sex, good results were obtained by 
performing a vaginal hysterectomy by new technique using synthetic 
tape, after which a deep vagina is formed, which creates the possibility 
of a normal sexual life.

Characteristics of patients status

Characters New technique Vaginal hysterectomy 
(n=75)

Age of patients (years) 49,5±4,5

Uterus sizes (in weeks of preg) 15±0,8

Surgery in anamnesis 16

Duration of operation (min) 55±8,2

Weight of removed uterus (gram) 704,5±9,25 gr.

Blood loss (ml) 170,4±25,6

S-053
Influence of Recurrent Vulvovaginal Candidiasis on Quality of Life. 
Eiko I Fukazawa†,1 Steven S Steven Sol WItkin,2 Renata Robial,1 João 
G Vinagre†,1 Edmund C Baracat,1 Iara M Linhares.1 1Faculdade de 
Medicina da Universidade de São Paulo, São Paulo, Brazil; 2Weill Cornell 
Medicine, New York, NY, United States.
Introduction: Recurrent vulvovaginal candidiasis (RVVC) affects about 
138 million women annually worldwide and over 370 million women will 
be affected during their lifetime. Nevertheless, RVVC is often trivialized as 
clinically insignificant and not worthy of research funding. We evaluated 
the influence of RVVC on aspects of quality of life in affected women.
Methods: The validated World Health Organization Quality of Life 
Abbreviated Assessment (WHOQOL-bref) questionnaire, consisting of 
four dominions (physical, psychological, social relations, environment) 
and composed of 26 questions, was administered to 100 women with 
RVVC and to 101 epidemiologically matched women with no history of 
VVC. RVVC was defined as at least 4 episodes of clinical and culture-
positive vaginal candidiasis within a one year period. Data were analyzed 
by Chi square and student t test. Internal consistency of questions was 
evaluated by Cronbach alpha.
Results: The Cronbach alpha coefficient was >0.8 for general 
questions and >0.65 for specific questions, indicating almost perfect 
and substantial internal consistency, respectfully. In total, perception 
of quality of life and satisfaction with their health was greatly reduced 
in the RVVC group (p<0.001). In the physical dominion, perception of 
pain, lack of energy, sleep problems, reduced daily activity, reliance 
on medications or treatments was increased in women with RVVC 
(p<0.001). Psychologically, patients reported lowered affection, cognition, 
self-esteem and body image (p<0.001). All aspects of social relations 
including sexual activity were also reduced (p<0.001). Patients reported 
a less satisfactory home environment, lower financial resources, lower 
frequency of recreational activities and higher unemployment (p<0.0001).
Conclusion: RVVC affects multiple aspects of affected women’s well 
being. Women with this condition deserve serious attention from clinicians 
and research into susceptibility, prevention and treatment of this infection 
should receive much greater support.

S-054
Evaluating the Functional Classifications of Rare Genetic Variants 
Found in Transgender Individuals. John G Theisen†,1 Megan E 
Sullivan,1 Lynn P Chorich,1 Michael J Friez,2 Hyung-Goo Kim,3 Lawrence 
C Layman∗.1 1Medical College of Georgia at Augusta University, Augusta, 
GA, United States; 2Greenwood Genetics Center, Greenwood, SC, United 
States; 3Hamad Bin Khalifa University, Doha, Qatar.
Introduction: Transgender identity (TGI) occurs in 0.3% of the 
population and presents unique societal and medical challenges. Despite 
recent improvements both in social acceptance of transgender individuals 
as well as access to gender affirming therapy, progress in both areas has 
been hampered by poor understanding of the etiology of gender dysphoria. 
Recently, there has been increased interest in the identification of genetic 
variants that may contribute to TGI. However, proposed candidate genes 
have not yet been verified in follow-up investigation. We hypothesize that 
rare de novo variants in genes involved in brain development contribute 
to an increased chance of developing gender dysphoria.
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Methods: Whole exome sequencing was performed on the genomic DNA 
of 29 patients who met DSM-V criteria for gender dysphoria. Variants 
were considered if they occurred at a frequency less than 0.01% in the 
ExAC, Yale, and 1000 Genomes databases and were predicted to have 
a functional effect by CADD (score ≥20). After filtering, the DAVID 
functional classification tool was used to perform gene annotation 
enrichment analysis based on ontological classifications, followed by 
clustering of redundant terms. Analyses were performed separately in 
transgender men (TGM) and women (TGW), and the resultant clusters 
of related ontologic terms were compared for genes found in both groups.
Results: Whole exome sequencing, with a coverage of 98.36% and 
average read depth of 75, was performed in 13 TGM and 16 TGW, 
demonstrating 120,000 genetic variants. After filtering, 6,300 variants 
remained for analysis. In TGM there were 2,555 variants noted in 2,083 
genes. Functional analysis revealed a top cluster containing 242 genes 
(Enrichment Score, ES=3.26) associated with cell adhesion. The second 
cluster (ES=3.1) contained 126 genes involved in cillium assembly, 
organization, and morphogenesis. In TGW, we noted 3,734 variants in 
2,966 genes. In this group, the top cluster (ES=4.99) contained 16 genes 
associated with cillia dependent cell motility as well as a cluster of 336 
genes involving cell adhesion (ES=3.81). Comparison of the two groups 
revealed 84 shared genes involved in cell adhesion, and 3 shared genes 
involving cillia. In the cell adhesion and cillia related clusters, TGM 
had 158 and 123 unique genes, respectively, while TGW had 252 and 
13 unique genes.
Conclusion: Rare variants were found in genes in two ontological clusters 
that were common between TGM and TGW. Several of these genes are 
involved in neurologic development and have differing variant profiles 
when considering TGM and TGW independently. These findings will 
contribute to the growing body of knowledge regarding the genetic 
contribution to gender dysphoria and TGI.

S-055
An Evaluation of Practice Patterns for Infectious Work-Up in 
Obstetric Triage. Tracy C Bank†, Adina Kern-Goldberger†, Sonya 
Besagar†, Cynthia Gyamfi-Bannerman, Leslie Moroz∗. Columbia 
University Irving Medical Center, New York, NY, United States.
Introduction: During the third trimester of pregnancy, patients with acute 
medical complaints are often evaluated in an obstetric triage unit rather 
than in an emergency department. The physiologic changes of pregnancy 
can both mask and exacerbate acute disease processes, especially infection, 
rendering these challenging to evaluate and diagnose. This study examines 
the practice patterns of infectious work-up in an obstetric triage unit.
Methods: This is a retrospective cohort study of patients evaluated in 
the obstetric triage unit of an academic medical center. All pregnant 
patients > 20 weeks gestation that presented with a potential infectious 
chief complaint, including fever, upper respiratory symptoms (cough, 
congestion, sore throat), gastrointestinal symptoms (nausea, vomiting, 
or diarrhea), and dysuria, were included. The primary outcome was the 
utilization of a microbiologic test to evaluate for infection (blood culture, 
urine culture, respiratory viral panel, stool pathogen panel).
Results: Of 550 consecutive patients, 76 presented with at least one 
infectious chief complaint (13.8%) and of them, 24 (31.6%) had at least 
one microbiologic test for infection (Figure 1). Patients presenting with 
fever and upper respiratory symptoms were significantly more likely to 
undergo a microbiologic assay of infection compared to women with 
gastrointestinal symptoms and dysuria (OR 6.68, 95% CI 2.53 - 17.65). 
These patients were also significantly more likely to have a positive 
microbiologic test and to be prescribed antibiotics or antivirals (Table 1).
Conclusion: Less than half of pregnant patients presenting with a potential 
infectious chief complaint were evaluated with a microbiologic test of 
infection. These were utilized much more for women presenting with 
upper respiratory symptoms and fever, which are less likely to be conflated 
with obstetric symptoms. The majority of respiratory viral panels that were 
sent resulted positive, suggesting that clinical suspicion for respiratory 
infection can be sufficient to guide management and for empiric treatment 
of influenza if appropriate.
*Figure(s) will be available online.

S-056
Maternal Hemoglobin Status and Its Relationship to Cord Blood 
Hemoglobin Levels and Placental Weights. Stephane L. Bourque∗, 
Matthew Kokotilo, Andrew G Woodman†, Su Hwan Kim†, Ferrante S 
Gragasin, Maria B Ospina. University of Alberta, Edmonton, AB, Canada.
Introduction: Iron deficiency (ID) anemia is a common pregnancy 
complication, affecting up to 30% of pregnant women in developed 
countries. ID anemia during pregnancy can cause adverse outcomes, 
including premature labour, and even fetal death. Typically, maternal 
hemoglobin levels are used to estimate iron status in pregnancy, based on 
the assumption that fetal iron status mirrors that of the mother. The primary 
objective for this study is to evaluate the association between maternal 
hemoglobin (Hb) status with cord blood hemoglobin status and placental 
weights in an obstetrical population at time of elective caesarian section.
Methods: This was a prospective cohort study of women between 18 and 
50 years of age who underwent elective cesarean section for uncomplicated 
pregnancies at the Lois Hole Hospital for Women in Edmonton (Alberta). 
A Hemocue Hb 201+ system was used to assess Hb levels in mothers prior 
to first incision, and in mixed cord blood immediately after delivery of 
the newborn and after umbilical cord clamping. Backward multiple linear 
regression techniques were used to model maternal hemoglobin status and 
placental weight and their relationship to Hb status in the fetus adjusting 
for potential confounders.
Results: A total of 177 singleton pregnancies were included in the analysis. 
Mean maternal age was 32.4 years with similar delivery proportions 
for male (53%) and female (47%) babies. Results of the multiple linear 
regression showed that, after adjusting for covariates (i.e., maternal 
weight, birth weight, and American Society of Anesthesiologists Class), a 
unit increase in maternal Hb corresponds to a significant increase in fetal 
Hb by 0.215 on average (95% confidence interval [CI] 0.054, 0.377). In 
contrast, a unit increase in placental weight corresponds to a decrease in 
fetal Hb by 0.0298 on average (95% CI -0.042, -0.017).
Conclusion: Both maternal Hb and placental weight were significant 
predictors of fetal Hb in a highly-selected population of women 
undergoing C-section. Results of this study should be replicated in a larger 
sample of women undergoing vaginal deliveries and evaluate whether 
both maternal Hb and placental weight are predictors of fetal anemia.

S-057
The Effect of Maternal Age on Twin Pregnancy Outcomes. Raanan 
Meyer†,1 Raoul Orvieto∗,1,2 Ariel Israel∗,3 Aya Mohr-Sasson†,1 Yael 
Timerman†,4 Tal Gorodesky†,4 Shlomo Toussia-Cohen†,2 Israel 
Hendler∗,1,2 Michal J. Simchen∗,1,2 Ronit Machtinger∗.1,2 1Sheba Medical 
Center, Ramat-Gan, Israel; 2Tel Aviv University, Tel-Aviv, Israel; 3Clalit 
Health Services, Jerusalem, Israel; 4St George’s University of London, 
London, United Kingdom.
Introduction: The rates of multifetal pregnancies among patients in the 
fifths and sixth decades has been increasing due to the improvements in 
artificial reproductive technologies. To date, data regarding the effect of 
age on pregnancy outcomes in these ages is limited. The aim of the study 
was to assess the effect of age on pregnancy outcomes in twin pregnanies. 
We compared obstetrical and neonatal outcomes of IVF conceived 
pregnancies, in twin gestations of women who were ≥45 years old at 
delivery with twin gestations at the age of <35 years.
Methods: A retrospective cohort study from a single tertiary medical 
center of women aged ≥45 at delivery between March 2011 and January 
2018 and women aged <35 at delivery with twin pregnancies conceived 
by IVF. Exclusion criteria were spontaneous pregnancies or pregnancies 
after ovulation induction, monochorionic twin pregnancies, higher order 
multiple gestations, or women that underwent fetal reduction. Pregnancy, 
delivery, and neonatal outcomes were compared between both age groups.
Results: Out of 67,355 twin deliveries, 97 were of women ≥45 years 
and 406 of women <35 years old. The rate of chronic hypertension 
and pregestational diabetes mellitus was significantly higher in the 
advanced maternal age group. Women in the fifth and sixth decades 
with twins had more than 2 times gestational hypertension compared 
with the younger group (10.3% vs. 4.2% respectively, P=0.016), 5 times 
preeclampsia (32.0% vs. 6.2% respectively, P<0.001), 4 times gestational 
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diabetes mellitus (35.1% vs. 8.1% respectively, P<0.001), more than 
twice preterm deliveries before 32 weeks of gestation (8.2% vs. 3.0% 
respectively, P=0.036) and were prone almost 3 times more to having at 
least one neonate with very low birth weight (<1500 g, 14.4% vs. 5.4% 
respectively, P=0.002).
Conclusion: Twin pregnancies in the fifth and sixth decades carry 
significantly higher pregnancy complications compared with twin 
pregnancies at younger age. It is possible that the use of oocyte donation 
among older women further contributes to this risk of placental ischemic 
disorders. This study can serve as a useful tool when counseling women 
in the fifth and sixth decades seeking pregnancy.

Comparison of baseline maternal characteristics and pregnancy outcomes

Outcome Study Twins 
(N=97)

Control twins 
(N=406) p value

Age (y) 46.4 (45.6-47.7) 31.0 (29.0-33.0) <0.001

BMI at term (kg/m2) 28.0 (26.1-31.4) 28.1 (25.7-31.8) 0.596

Chronic hypertension 12 (12.4) 4 (1.0) <0.001

Pre-gestational DM 3 (3.1) 1 (0.2) 0.024

Previous pregnancy 69 (71.1) 240 (59.1) 0.029

Previous delivery 40 (41.2) 161 (39.7) 0.775

Placental ischemic 
disorders 51 (52.6) 83 (20.4) <0.001

Gestatioal 
hyeprtension 10 (10.3) 17 (4.2) 0.016

Preeclampsia 31 (32.0) 25 (6.2) <0.001

Gestational DM 34 (35.1) 33 (8.1) <0.001

Intrahepatic 
Cholestasis of 
pregnancy

5 (5.2) 7 (1.7) 0.061

Placental abruption 1 (1.0) 4 (1.0) >0.999

IUFD 0 (0.0) 1 (0.2) >0.999

Delivery <32 weeks 8 (8.2) 12 (3.0) 0.036

Delivery <34 weeks 15 (15.5) 55 (13.5) 0.624

Delivery <37 weeks 59 (60.8) 205 (50.5) 0.067

Cesarean delivery 89 (91.8) 229 (56.4) <0.001

IUGR 18 (18.6) 53 (13.1) 0.162

Birthweight <1500 g 14 (14.4) 22 (5.4) 0.002

S-058
Sodium Hydrosulfide Treatment Prevents Cardiac Dysfunction in 
the Chicken Embryo during Hypoxic Development. Y. Niu†,1 T. A 
Garrud†,1 S. G Ford†,1 A. Iqbal†,1 J. O Louca†,1 Q. Lyu†,1,2 K. J Botting†,1 
J. Ma,1,2 D. A Giussani∗.1 1University of Cambridge, Cambridge, United 
Kingdom; 2The Fourth Military Medical University, Xi’an, China.
Introduction: There is great interest in identifying intervention against 
prenatal origins of heart disease in risky pregnancy. The chicken embryo 
is the only model in which direct protective effects of candidate therapy on 
the developing heart can be isolated, independent of effects on the maternal 
and placental physiology. We showed that acute treatment of sodium 
hydrosulfide (NaHS), an exogenous H2S donor, confers protection to the 
developing heart against acute ischemia/reperfusion injury via opening 
of KATP channels (Hess et al. Reprod Sci 25: Suppl 1, 77A, 2018). Here, 
we tested the hypothesis that chronic NaHS treatment prevents cardiac 
dysfunction in the chicken embryo during hypoxic development, one of 
the most common outcomes of complicated pregnancy in humans.
Methods: Fertilised Bovans Brown chicken eggs were incubated under 
normoxic (21% O2) or hypoxic (14% O2) conditions from day 1 (term 
~ 21days). On days 13 to 19 of incubation, eggs were treated with 
NaHS (10µM/Kg/d), or vehicle (same volume of 100µL). On day 19 of 

incubation, following post mortem, isolated cardiac function was tested 
in a Langendorff preparation. Groups were compared using Two-Way 
ANOVA.
Results: Hypoxic development significantly impaired diastolic function, 
indexed by elevations in left ventricular end diastolic pressure (LVEDP) 
and in the ventricular time constant for isovolumic relaxation Tau (Fig. 
1A and B). Hypoxic development also weakened myocardial contractility, 
without affecting left ventricular systolic pressure (LVDP; Fig. 1C and D). 
Chronic NaHS treatment improved cardiac function in hypoxic embryos 
but had no effect on cardiac function in normoxic embryos (Fig. 1 A-D).
Conclusion: Cardiac dysfunction triggered by developmental hypoxia 
is prevented directly by chronic treatment with hydrosulfide. Exogenous 
H2S donors may prove useful therapeutic agents to protect the heart of 
the next generation in complicated pregnancy.
Supported by The British Heart Foundation
*Figure(s) will be available online.

S-059
An Evaluation of Category II Fetal Heart Rate Tracing and 
Maternal Lactate at Admission for Delivery. Melanie Polin†, Adina 
Kern-Goldberger†, Tracy C Bank†, Cynthia Gyamfi-Bannerman, Leslie 
Moroz∗. Columbia University Irving Medical Center, New York, NY, 
United States.
Introduction: Fetal heart rate (FHR) tracing is a nearly universal tool to 
assess intrapartum fetal well being; however, the clinical implications of 
category II tracings are often uncertain. The purpose of this study is to 
investigate whether there is a biochemical correlate to category II FHR 
tracings in the maternal serum -in the form of venous lactate -that could 
assist in guiding labor management and predicting neonatal acidemia 
and morbidity.
Methods: We conducted a nested case-control study from a parent study 
assessing lactate levels in patients presenting to obstetric triage. 51 patients 
admitted for delivery without another acute disease process were included. 
FHR tracing interpretation was derived from clinical notes and patients 
were identified as having a category II tracing if at least 1 segment of a 
category II tracing was documented. Additional demographic information, 
patient characteristics, and features of the maternal and neonatal clinical 
courses were derived from chart review. Lactate levels were drawn at the 
time of triage presentation. The exposure of interest was elevated lactate, 
defined as > 2 mmol/L, and the primary outcome was category II FHR 
tracing. Lactate levels were compared between cases and controls using 
Chi-square, Fisher exact, and unadjusted logistic regression as appropriate.
Results: Of the 51 patients included in this study, there were no significant 
differences in baseline characteristics or in neonatal outcomes including 
cord blood gas pH and NICU admission based on type of FHR tracing 
(Table 1). 26 patients had a segment of category II tracing, 31% of whom 
(8 patients) had elevated lactate on admission. Of the 25 patients with 
exclusively category I tracing, only 2 had baseline elevated lactate (8%). 
This difference in elevated lactate level by tracing category, however, was 
not statistically significant (unadjusted OR 5.11, 95% CI 0.84 - 53.6).
Conclusion: This pilot study demonstrates a trend for association between 
category II FHR tracing and maternal lactate at admission for delivery, 
though not of statistically significance. A larger scale study as well as 
assessment of serial maternal lactate levels is necessary to better define 
the role of maternal biomarkers as predictors of fetal distress and the 
interplay of maternal and fetal acid-base status in order to enhance our 
interpretation and management of category II FHR tracings.
*Figure(s) will be available online.

S-060
An Evaluation of Neonatal Outcomes in Women with Elevated Lactate 
at Admission in Labor. Melanie Polin†, Adina Kern-Goldberger†, 
Tracy C Bank†, Cynthia Gyamfi-Bannerman, Leslie Moroz∗. Columbia 
University Irving Medical Center, New York, NY, United States.
Introduction: Lactate is an established marker of severe illness in the 
non-obstetric population, but the maternal and neonatal implications of 
elevated lactate in pregnancy and during labor are not well understood. 
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The purpose of this study is to determine whether there is an association 
between elevated maternal lactate at admission in labor and adverse 
neonatal outcomes.
Methods: We conducted a nested retrospective cohort study from a cross-
sectional study of lactate levels in pregnant patients presenting to obstetric 
triage. A blood sample was drawn on each patient in triage to assess 
baseline lactate level (elevated level defined as ≥ 2 mmol/L). 10 patients 
with elevated venous lactate were matched by age, race, ethnicity, source 
of prenatal care, and gestational age with 10 patients with normal venous 
lactate, all of whom were admitted to labor and delivery after presenting 
to obstetric triage in spontaneous labor without another acute disease 
process. Patient demographics and clinical course were derived from 
chart review. Descriptive statistics were used to evaluate the association 
between lactate level, features of the labor course, and neonatal outcomes.
Results: Of the 10 patients with elevated lactate, mean lactate level was 
2.33, with standard deviation (SD) of 0.39, compared to a mean lactate 
level of 1.25 (SD 0.38) in those with normal lactate levels. No significant 
difference was found in neonatal outcome between women with elevated 
lactate at admission compared to women with normal lactate (Table 1). 
90% of women with elevated lactate had at least one segment of category 
2 FHR tracing, compared to 50% of women with normal lactate, though 
this difference was not statistically significant (p 0.07).
Conclusion: Women with elevated lactate at time of admission in labor 
had a higher incidence of category 2 fetal heart rate tracing, but this 
difference was not statistically significant in this pilot study. There was 
also no significant difference in other complications of the labor course or 
adverse neonatal outcomes by lactate level in this study population. This 
suggests that if maternal lactate is involved in the interplay between fetal 
rate pattern and fetal well-being, this relationship may not be present at the 
time of admission in labor. However, further study is required to assses 
intrapartum maternal lactate in order to better understand how elevated 
maternal lactate may impact the fetus and how lactate could be used as a 
predictor or marker of neonatal distress.
*Figure(s) will be available online.

S-061
The Intergrowth-21 Formula for Estimated Fetal Weight is More 
Accurate for Diagnosis of Growth Restriction Compared to Leopold’s 
Maneuver in Obese Women at Term. Dana Senderoff†, Lisa Carroll, 
Robert Johnston, Chung Judith, Kenneth Chan∗. University of California 
Irvine Medical Center, Orange, CA, United States.
Introduction: Accurate estimation of fetal weight at term is necessary 
to identify fetal growth abnormalities and determine mode of delivery. 
Both Leopold’s maneuver and ultrasound have limitations, and the 
impact of obesity on estimated fetal weight (EFW) at term is unclear. 
The objective of this study is to compare accuracy of EFW between 
Leopold’s maneuver and ultrasound using the Intergrowth-21 formula 
among obese women at term.
Methods: This prospective, non-randomized study included women ≥ 18 
years old with a singleton pregnancy at ≥37 weeks gestation, with a BMI of 
30 or more, admitted for anticipated delivery. Exclusion criteria included 
imminent delivery or fetal malformations. Fetal weight was estimated first 
by Leopold’s maneuver then by sonographic biometry. Delivery outcomes 
and actual birth weight (ABW) were recorded. Sonographic EFWs were 
calculated using the Intergrowth-21 formula and compared to Leopold’s 
maneuver for accuracy in predicting ABW.
Results: Among participants (n=172), the mean BMI was 37.26 ± 7.0. 
The mean sonographic EFW was 3321g ± 502g and the mean Leopold’s 
EFW was 3559g ± 359g. The difference between sonographic EFW and 
ABW was 331g ± 270g and the difference between Leopold’s EFW and 
ABW was 319g ± 270g. These results imply that neither Leopold’s nor 
ultrasound using the Intergrowth-21 formula more accurately predict ABW 
among obese women at term (p=0.871). However, among growth restricted 
fetuses in this cohort (n=13), ultrasound EFW was more accurate than 
Leopold’s in predicting ABW. The mean sonographic EFW for growth 
restricted fetuses was 2705g ± 484g, and the mean Leopold’s EFW for 
this group was 3219g ± 358g (p<0.001). The difference between the 
sonographic EFW and ABW was 386g ± 302g whereas the difference 

between Leopold’s EFW and ABW was 762g ± 327g. Neither Leopold’s 
nor ultrasound performed better among macrosomic fetuses or among 
patients with BMI ≥40, diabetes, hypertension, oligohydramnios, fibroids 
or patients with a sonographic subcutaneous adiposity measurement of 
≥ 2.0 cm.
Conclusion: In obese women at term, neither Leopold’s nor ultrasound 
using the Intergrowth-21 formula are better at predicting ABW overall, 
but sonographic EFW may be more accurate at diagnosing fetal growth 
restriction. For providers faced with this cohort, if the EFW by Leopold’s is 
low, one should consider performing sonographic EFW to more accurately 
diagnose a fetal growth restriction.
*Figure(s) will be available online.

S-062
Fetal Reserve Index Significantly Outperforms Category System 
Predicting Cord Blood Base Excess and pH. Mark I. Evans∗,1 Robert 
D Eden,2 David W Britt,2 Shara M Evans†,2 Paula Gallagher,2 Barry S 
Schifrin.2 1Fetal Medicine Foundation of America/Mt. Sinai School of 
Medicine, New York, NY, United States; 2Fetal Medicine Foundation of 
America, New York, NY, United States.
Introduction: Although the premise of EFM is to predict fetal/neonatal 
acidemia in time to facilitate safe delivery, statistical performance for the 
past 50 years has been poor. To improve identification of “at risk” cases and 
reduce unnecessary emergent operative deliveries (EOD) we developed 
the FRI by incorporating other pertinent factors into the evaluation of fetal 
status. Here we compare the ability of this approach to ACOG category 
guidelines to predict cord blood base excess (BE) and pH. 
Methods: We analyzed 248 good outcome cases from a research database, 
not previously included in our studies. We evaluated using the ACOG 
category system (CAT) and the FRI which breaks down the EFM into 4 
quantifiable components (rate, variability, accel, decel), and adds abnormal 
uterine contractions (≥5/10 min), standard medical, obstetrical, and fetal 
risk factors. As we have described previously, all, except contractions, 
used standard ACOG definitions in an 8-point algorithm. We compared 
both scores to our outcome variables (cord blood BE, pH, and P02). We 
also subdivided the “RED zone” cases into fuchsia and crimson.
Results: The last FRI score before delivery showed a strong correlation 
with BE and pH (both p<.01), and the FRI performed better than CAT 
(p<.005). Green, Yellow, and the Red zone sub categories highly correlated 
with deceases in BE and pH. (FIG) CAT performed poorly. The FRI 
specificity for detection of abnormal BE was 62% vs 8.9% for CAT. P02 
did not vary by FRI or CAT. 
*Figure(s) will be available online.
Conclusion: The FRI accurately predicts cord blood BE and pH and is 
sensitive to both early and late decrements in fetal reserve. The category 
system is not. The linear relationship of FRI score with worsening BE 
and pH suggests a physiologic underpinning of our enhanced parameter 
portfolio to better identify risks for CP and EODs. Further investigation is 
needed to continue to validate this quantitative system which we believe 
can replace and improve upon currently used, very subjective methods 
that have poor performance metrics.

S-063
Plasma Exposomics from Maternal Serum Differentiates Women at 
Highest Risk for Spontaneous Preterm Birth (SPTB). A V Glover, Y 
Lai, R C Fry, K Lu, T A Manuck∗. UNC-Chapel Hill, Chapel Hill, NC, 
United States.
Introduction: SPTB is a complex, multifactorial disease with known 
genetic and environmental risk factors. However, quantification of 
environmental exposures is challenging and often subject to recall 
bias. Novel analytic techniques to objectively assess the exposome, 
a cumulative measure of exposures, including environment, diet, and 
behavioral factors, have recently been developed. We sought to measure 
the exposome in maternal serum in women with and without PTB.
Methods: This is a prospective cohort study of singleton, non-anomalous 
pregnancies from 2016-2018 at a single tertiary institution. Women 
at high risk for SPTB due to a prior SPTB <37 weeks or short cervix 
diagnosed in the current pregnancy <24 weeks’ gestation were included. 
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Maternal plasma was collected <28 weeks’ and frozen at -80 until 
analysis. The primary outcome was SPTB <37 weeks. Exposomic analysis 
was performed on a LC/MS system consisting of a Vanquish Liquid 
Chromatography coupled to Q-Exactive mass spectrometer. An Acquity 
T3 C18 column was used for chromatographic separation, followed by 
positive electrospray ionization; ion features with the range of m/z 80-
1000 were recorded. The raw data were then processed in XCMS for 
peak picking, peak alignment, and gap filling prior to statistical analysis. 
Metabolic pathway differences were predicted between cases and controls 
using exact mass and Mummichog pathway and network analysis.
Results: 42 women were included; 25 (59.5%) preterm cases delivered 
at a median 30.1 (IQR 28.1-34.1) weeks. Of 37 multiparous women, 75% 
had a prior PTB. Plasma was collected at a median of 19.1 (IQR 15.1-
22.6) weeks; this did not differ by case/control status (p=0.45). Of 10,007 
molecular features aligned, 154 were significantly different between 
cases and controls (p<0.005 and q<0.10). Of these, 144/154 (94%) were 
up-regulated in PTB cases. Furthermore, 431 molecular features were 
significantly different between cases and controls with a p<0.05 and a 
fold-change ≥1.5 between cases and controls, figure. Of these, 104/431 
(24.1%) were up-regulated in PTB cases. Mummichog metabolic pathway 
analysis suggested differences in phosphatidylethanolamine biosynthesis, 
serotonin biosynthesis, and tryptophan and GABA degradation between 
PTB cases and term controls (p<0.01).
Conclusion: Objective quantification of comprehensive environmental 
exposures and metabolic pathways in early- and mid- pregnancy reveals 
distinct differences in molecular features in maternal serum in women 
destined to deliver preterm.
*Figure(s) will be available online.

S-064
PIPIN: A Feasibility Trial of Pravastatin for the Prevention of Preterm 
Birth in Women Trial Methods and Protocol.
Eleanor MH Whitaker†,1 Sonia A Whyte,1 John Norrie,1 Ruth Andrew,1 
David Williams,2 Sarah J Stock,1 Jane E Norman∗.1 1University of 
Edinburgh, Edinburgh, United Kingdom; 2University College, London, 
London, United Kingdom.
Introduction: Preterm birth is the leading cause of mortality in under 5s 
worldwide, and the rising incidence, inadequate current therapies, and 
the challenges of developing novel drug compounds for use in pregnancy 
represent significant barriers to progress to improve outcomes for babies 
born preterm. Inflammation has a key role both in the pathogenesis of 
preterm labour and subsequent neonatal morbidity, and it stands to reason 
that the ideal treatment would not only reduce contractions but also have 
anti-inflammatory effects. We believe that statins provide both of these 
key functions. In vitro, simvastatin has been shown to reduce myometrial 
cell contractions, have pleotrophic anti-inflammatory effects and prolong 
time to delivery in an animal model of preterm birth. Pravastatin has been 
used in three clinical trials investigating pregnancy-specific disorders 
(pre-eclampsia and anti-phospholipid syndrome). These provide evidence 
of safety and showed a pregnancy-prolonging effect in treatment groups.
Methods: PIPIN will aim to recruit 40 women with evidence of preterm 
labour between 28+0 and 35+6. Patients will be assessed for eligibility 
following an acute admission with threatened preterm labour. Once 
consented, women will be randomised to either 40mg pravastatin or 
placebo OD, with treatment lasting 7 days or until delivery (whichever 
is soonest). Primary outcome is recruitment and retention of participants; 
secondary outcomes include inflammatory markers, time to delivery, 
contraction frequency, compliance with therapy and acceptability of 
the trial. Morbidity and mortality data will be collected in line with the 
COMET outcomes for interventions in preterm labour and delivery.
Results: A recruitment period of 18 months is anticipated over 2 sites. A 
further 6 months for data collection and write up has been allowed for, 
with dissemination of results anticipated in July 2020.
Conclusion: PIPIN, in conjunction with ongoing pre-clinical work, aims 
to inform the design and methodology of a large, multicentre randomised 
controlled trial investigating the role of statins for the prevention of 
preterm delivery and amelioration of the associated neonatal morbidity 

and mortality. We also aim to show how repurposing a licenced drug can 
further obstetric and neonatal research. This research is supported by the 
Chief Scientist Office, Scotland.

S-065
Electromyometrial Imaging of Uterine Electrical Propagation. 
Wenjie Wu†,1 Hui Wang†,1 Michael Talcott,1 Shengsheng Lai,2 Robert C 
McKinstry,1 Pamela K Woodard,1 George A Macones,1 Alan L Schwartz,1 
Sarah K England,1 Phillip S Cuculich,1 Alison G Cahill∗,1 Yong Wang∗.1 
1Washington University, Saint Louis, MO, United States; 2Guangdong 
Food and Drug Vocational College, Guangzhou, China.
Introduction: During active labor, uterine contractions become 
coordinated as muscle cells become interconnected, allowing propagation 
of electrical activity. Electromyometrial imaging (EMMI) combines MRI 
of the uterus and body surface with electrical activity measured at the 
abdomen surface to noninvasively image uterine electrical activation in 
three dimensions. We hypothesized that EMMI can accurately measure 
electrical propagation in the presence of electrical noise (from equipment 
in the labor and delivery room) and deformations of uterine and body 
surface morphologies (caused by fetal and maternal movements and 
contractions).
Methods: After MRI on near-term sheep, we surgically exposed the 
uterus and placed an elastic sock containing up to 128 electrodes over 
it to directly record uterine surface potentials of oxytocin-induced 
contractions. A bioelectric field model was then used to compute body 
surface potentials. In modeling experiments, we introduced 10% Gaussian 
noise to the body surface potentials and up to 1 cm deformations of the 
body and uterine geometries, and then used EMMI to reconstruct uterine 
surface electrical data. Isochrone maps (time of activation at each point 
on the uterus surface) and propagation velocity vectors were compared 
between EMMI-reconstructed and directly measured data.
Results: We recorded 8 episodes (~300 sec each) and 50 electrical 
bursts from 5 sheep. Figure shows a representative isochrone map with 
propagation velocity vectors (black arrows). One area (white dashed 
circle) was active in window A but quiescent in window B. The respective 
mean propagation velocities in the measured and EMMI-reconstructed 
data were 15.53 and 14.59 mm/s (Fig. A) and 15.44 and 15.39 mm/s 
(Fig. B). The propagation vector patterns were similar in the measured 
and reconstructed isochrone maps.
*Figure(s) will be available online.
Conclusion: Noise and geometrical deformations minimally affect 
EMMI-reconstructed electrical propagation vectors.

S-066
Fetal Cytokine Levels in Obese and Non-Obese Pregnancies. Megumi 
Akiyama†,1 Paula Benny†,1 Jonathan Riel†,1 Ryan Schlueter†,2 Lana 
Garmire∗,3 Dena Towner∗,1 Helene Bernstein∗,4 Men-Jean Lee∗.1 
1University of Hawaii, JABSOM, Honolulu, HI, United States; 2Emory 
University Hospital Midtown, Atlanta, GA, United States; 3University 
of Michigan, Ann Arbor, MI, United States; 4SUNY Upstate Medical 
University, Syracuse, NY, United States.
Introduction: Maternal obesity is at epidemic proportions and is known to 
influence the future health of the offspring. Our study compares umbilical 
cord blood cytokine profiles between obese and normal weight women 
as a potential mediator of health.
Methods: We performed a case-control study comparing cord blood 
cytokines from 33 obese (BMI>30.0) with 45 normal weight (BMI 
18.0-25.0) women with uncomplicated pregnancies who were having 
scheduled Cesarean deliveries at ≥37 weeks’ gestation. Cytokine and 
chemokine profiles were measured using EMD Millipore Luminex 
xMAP multiplex assays (14-plex). Data acquisition and analysis were 
performed using a Luminex 200 instrument and xPONENT 3.1 data 
analysis software. Analyses were performed using the Wilcoxon rank 
sum test with Bonferroni correction. Student’s t-test was performed to 
identify significant cytokines.
Results: Parity was found to be a significant confounding factor 
(p=0.000751). When stratified by parity, the cord blood from obese 
nulliparous pregnant women contained several cytokines that were 



 
Scientific	Abstracts	 Reproductive	Sciences	Vol.	26,	Supplement	1,	March		2019	 321A

Saturday Posters

significantly reduced including IFNγ, IL-10, IL-12(p40), IL-12(p70), IL-4, 
TNFα, MCP-1, VEGF and IFNα2. However, cord blood from multiparous 
women (parity>1) did not show any major cytokine differences between 
obese and normal weight women except for IL-4 which was significantly 
increased in the cord blood of obese, multiparous women. Furthermore, 
stratification of the cytokine profiles by parity (parity=0,1,2,3) identified a 
reduction in cytokine levels as parity increased in normal weight women, 
but an increase in cytokine levels in obese women with increasing parity 
(Figure 1).
Conclusion: Maternal obesity is associated with changes in cytokine 
and chemokine profiles in fetal cord blood, potentially exposing and 
predisposing their offspring to greater health risks later on in life. IL-4 
is an anti-inflammatory cytokine which could represent a compensatory 
response to proinflammatory conditions such as obesity or preeclampsia. 
Interestingly, nulliparity was found to be significantly associated with a 
different cytokine profile in obese compared to normal weight women. 
These results suggest that multiparity may offer a protective effect against 
inflammation in the fetal environment of normal weight women that is 
not seen in pregnancies complicated by obesity.
*Figure(s) will be available online.

S-067
Biomarkers of Inflammation in Pregnancy (BIG):Amniotic Fluid and 
Serum Inflammatory Markers at Time of Cesarean Delivery. Ashley 
E Benson†,1,2 Marcela C Smid∗,1,2 Kim A. Boggess∗,3 Neeta L Vora∗,3 
David A Barrow∗,3 Sarah Dotters-Katz∗.4 1University of Utah Health, Salt 
Lake City, UT, United States; 2Intermountain Healthcare, Salt Lake City, 
UT, United States; 3University of North Carolina at Chapel Hill, Chapel 
Hill, NC, United States; 4Duke University, Durham, NC, United States.
Introduction: Over one third of pregnant women are obese at time of 
delivery, increasing the risk of cesarean section. Obesity distribution, 
particularly centralized obesity, influences metabolic factors that affect 
the course of pregnancy and wound healing. However, centralized obesity 
assessment in pregnancy is problematic. Prior research has attempted 
to measure pre-peritoneal (PP) fat as a surrogate for central adiposity. 
No studies have examined the relationship between pro-inflammatory 
markers and PP and subcutaneous (SQ) fat distribution. We investigated 
the correlation between serum, adipose and amniotic fluid adipokines in 
relationship to maternal habitus at time of cesarean.
Methods: Thirty pregnant women with singleton, viable fetuses with 
planned cesarean were recruited. Enrollment was stratified by BMI at 
delivery to recruit 10 non-obese, 10 Class I or II obese, and 10 Class 
III obese women. Height, weight, and anthropometric measures were 
obtained. PP and SQ tissue depth were measured via ultrasound (US). 
Intraoperatively, serum, adipose, and amniotic fluid (AF) was obtained. 
Samples were processed using two Luminex multiplex assays (R&D 
Systems). Descriptive statistics summarized each analyte within serum 
and amniotic fluid overall and by BMI category. Kruskal-Wallis tests were 
used to compare cytokine levels by BMI and anthropometrics.
Results: Cytokines were not measurable in adipose samples. See Table 1 
for mean and range of serum and AF analytes. Mean levels of serum IL-6 
and the chemokine GRObeta were higher in class III obese compared to 
non-obese women (4.19 vs 1.22 pg/ml, p=0.05 and 1406 vs 623 pg/ml, 
p=0.04). Mean levels of serum IL-6 and GRObeta were also associated 
with upper quartiles of mean arm circumference (4.71 vs 1.44 pg/ml, 
p=0.02 and 1540 pg/ml vs 702 pg/ml, p=0.05). Serum IL-6 was positively 
associated with iliac skin-fold (p=0.06), while serum MMP levels 
correlated with mean hip fold in the upper quartiles (p=0.04). Adipokine 
concentration in AF was not associated with neonatal birthweight.
Conclusion: Class III obesity and higher mean arm circumference are 
positively associated with increased serum inflammatory markers. Further 
research is needed to understand the neonatal effects on the inflammatory 
milieu seen in the AF of obese women.
*Figure(s) will be available online.

S-068
Excessive Gestational Weight Gain in Women with and without 
Pregestational Diabetes Mellitus. Lena Braginsky†, Marci G Adams, 
Avisek Datta, Beth A Plunkett∗. NorthShore University HealthSystem, 
Evanston, IL, United States.
Introduction: Excessive gestational weight gain (EGWG) is defined as 
gestational weight gain above the Institute of Medicine recommendations. 
EGWG is common, particularly among obese women, and for some 
women, can be prevented with dietary interventions. Women with diabetes 
mellitus (DM) receive dietary counseling and blood sugar surveillance 
routinely throughout pregnancy. The objective of this study was to 
determine if patients with DM are less likely to have EGWG compared 
to women without DM (No DM).
Methods: We performed a single-center retrospective cohort study to 
compare EGWG for women with DM to No DM from 2006 to 2016. 
Women with a singleton pregnancy who initiated care in the first trimester 
and who delivered an infant at ≥24 weeks’ gestation were included in 
the analysis. Underweight women (BMI<18.5 kg/m2) were excluded 
from the analysis. Women with DM were matched by BMI category in 
a 1:2 ratio to No DM. All women with DM received multidisciplinary 
care by the Endocrinology/Nutrition service. Our primary outcome was 
EGWG and was defined as > 1 lb/week for normal (BMI 18.5-24.9 kg/
m2), >0.7 lb/week for overweight (BMI 25-29.9 kg/m2) and >0.6 lb/
week for obese (BMI 30-39.9 kg/m2) and morbidly obese women (> 40 
kg/m2). Univariable analyses were performed to compare characteristics 
of DM with No DM. Multivariable analyses were performed to evaluate 
predictors of EGWG in DM vs. No DM stratified by BMI category. 
Covariates of maternal age, race, ethnicity, insurance type, parity, 
chronic hypertension, thyroid disease and depression were included in 
multivariable logistic regression.
Results: A total of 1308 women were included in this analysis, 436 of 
which had DM. This cohort represented a racially and ethnically diverse 
group of women (Table). Among DM patients, 121 (27.8%) had Type 
1 DM and 315 (72.2%) had Type 2 DM. Women with DM, on average, 
received 12.31 ± 5.24 visits with the Endocrinology/Nutrition service. On 
average, women with DM gained 0.89 ± 0.51 lb/wk and women without 
DM gained 0.82 ± 0.50 lb/wk (P= 0.02). In the adjusted models, the 
odds of EGWG occurring were significantly lower in obese DM (aOR 
0.56, CI 0.36-0.88) and morbidly obese DM (aOR 0.35, CI 0.17-0.72) 
compared to No DM. There was no significant association between DM 
and EGWG in normal (aOR 0.81, CI 0.44-1.48) and overweight women 
(aOR 1.43, CI 0.77-2.64). 
Conclusion: Obese and morbidly obese women with DM, who receive 
dietary counseling and blood glucose monitoring by the Endocrinology/
Nutrition service, are less likely to experience EGWG compared to No 
DM.
*Figure(s) will be available online.

S-069
Peridelivery A1c and Neonatal Outcomes in Pregnancies Complicated 
by Diabetes. Annie Dude,1 Kallie Drexler,2 Lynn M. Yee∗.2 1University of 
Chicago, Chicago, IL, United States; 2Northwestern University, Chicago, 
IL, United States.
Introduction: Previous research on fetal effects of maternal diabetes 
have largely focused on the correlation of periconceptional glycosylated 
hemoglobin (HbA1c) with fetal defects. Our objective was to evaluate 
the relationship between peridelivery HbA1c and neonatal outcomes 
determined at or shortly after delivery.
Methods: This is a retrospective cohort study of women with pre-
gestational or gestational diabetes mellitus at a single high volume tertiary 
care institution (2005-2017). Outpatient and inpatient medical records 
were abstracted for last HbA1c prior to delivery and neonatal outcomes. 
Outcomes include frequency of neonatal hypoglycemia (blood glucose 
< 50 mg/dL at any point in the first 24 hours of life), neonatal intensive 
care unit (NICU) admission, and need for neonatal intravenous dextrose 
therapy. Wilcoxon rank sum tests were used for bivariable analyses, and 
logistic multivariable regression were used in multivariable models to 
account for confounding factors.
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Results: Of 1,405 women with diabetes who delivered over this 10 year 
period who had an HbA1c measurement prior to delivery, 1,321 (94.0%) 
had complete outcomes data and were eligible for inclusion. The median 
maternal HbA1c was higher for neonates with hypoglycemia compared 
to neonates without hypoglycemia (median 5.8, interquartile range (IQR) 
5.3-6.3 vs. median 5.6, IQR 5.3-6.1, p < 0.001). Similarly, the median 
maternal HbA1c of neonates who required IV dextrose therapy and whose 
neonates were admitted to the NICU also had higher median HbA1c prior 
to delivery than mothers of neonates without those outcomes. These 
results persisted even when accounting for confounding factors (Table).
Conclusion: Worse glycemic control prior to delivery is associated with 
higher rates of neonatal hypoglycemia, NICU admission, and need for 
neonatal intravenous dextrose therapy.
*Figure(s) will be available online.

S-070
Abstract Withdrawn

S-071
Appropriate Gestational Weight Gain to Prevent Excessive 
Postpartum Weight Retention in Women with Gestational Diabetes 
with Normal Prepregnancy Weight. Ichiro Yasuhi∗,1 Hiroshi 
Yamashita∗,1 Makoto Nomiyama∗,2 Kazuhisa Maeda∗,3 Tomoya 
Mizunoe∗,4 Katsuhiko Tada∗,5 Takashi Kodama∗,6 Masanobu Ogawa∗,7 
Naofumi Okura∗,8 Kosuke Kawakami∗,8 Ken Yamaguchi∗,9 Yuka 
Maekawa∗,10 Kimikazu Hayashi∗.11 1NHO Nagasaki Medical Center, 
Omura, Japan; 2NHO Saga Hospital, Saga, Japan; 3NHO Shikoku Medical 
Center for Children and Adults, Zentsuzi, Japan; 4NHO Kure Nedical 
Center, Kure, Japan; 5NHO Okayama Medical Center, Okayama, Japan; 
6NHO Higashihiroshima Medical Center, Higashihiroshima, Japan; 
7NHO Kyusyu Medical Center, Fukuoka, Japan; 8NHO Kokura Medical 
Center, Kokura, Japan; 9NHO Kyoto Medical Center, Kyoto, Japan; 
10NHO Mie Chuo Medical Center, Tsu, Japan; 11NHO Kanmon Medical 
Center, Shimonoseki, Japan.
Introduction: Both obesity and postpartum weight retention (PPWR) 
are significant risk factors for the development of diabetes after delivery 
in women with gestational diabetes (GDM). However, the appropriate 
gestational weight gain (GWG) to prevent excessive PPWR is not clear 
in women with GDM with prepregnancy normal weight. We investigated 
the GWG associated with excessive PPWR during early postpartum period 
in women with GDM with normal prepregnancy body mass index (BMI).
Methods: In this prospective multicenter study, we recruited Japanese 
women with GDM with normal prepregnancy BMI (18.5-24.9) and 
investigated their PPWR at 6-9 weeks postpartum. We calculated the 
weight change between the postpartum weight and prepregnancy weight 
(the former minus the latter) and defined a change ≥75th percentile as 
excessive PPWR. We investigated whether GWG was associated with the 
excessive PPWR after adjusting for maternal and perinatal characteristics, 
including the age, parity, prepregnancy BMI, severity of GDM, and 
breastfeeding status.
Results: We included 230 women with a mean age, prepregnancy BMI, 
GWG, and postpartum weight loss of 34±5 years, 21.2±1.6 kg/m2, 8.6±3.9 
kg, and 7.4±2.8 kg, respectively. The mean weight change was 1.2±3.6 
kg (-9.5 to 16 kg) with a 75th percentile value of 3.3 kg. Women with 
excessive PPWR were significantly associated with postpartum obesity 
compared with those without excessive PPWR (28% vs 4%, p<0.0001). 
In a multivariate model adjusted for confounders, women with GWG ≥10 
kg, which was derived from receiver operating characteristic curve, were 
significantly associated with excessive PPWR, with an adjusted odd ratio 
of 20.0 (95% confidence interval: 8.9-49.6).
Conclusion: Excessive GWG was significantly associated with excessive 
PPWR and postpartum obesity and a cutoff value of 10 kg seems to be 
useful in the management of GDM during pregnancy to prevent early 
postpartum obesity in women with GDM with normal prepregnancy BMI.

S-072
Neonatal Outcomes Associated with Late Preterm Betamethasone 
Administration in Women with Pre-Gestational Diabetes. Irina R 
Cassimatis†,1 Ashley N Battarbee†,2 Amanda A Allshouse,1 Nevert 
Badreldin†,3 Chelsey M Vranes†,1 Ann Oler†,3 Marcela C Smid∗.1 
1University of Utah Health, Salt Lake City, UT, United States; 2University 
of North Carolina School of Medicine, Chapel Hill, NC, United States; 
3Northwestern University, Feinberg School of Medicine, Chicago, IL, 
United States.
Introduction: Late preterm administration of betamethasone (BMZ) 
decreases neonatal respiratory morbidity. Women with pre-gestational 
diabetes have been systematically excluded from antenatal BMZ trials. 
Our purpose was to assess neonatal outcomes associated with late preterm 
(34+0 and 36+6 weeks gestation) BMZ administration in women with 
pre-gestational diabetes.
Methods: This is a multi(3)-site retrospective cohort study of women with 
pre-gestational diabetes with singleton pregnancies who delivered in the 
late preterm period from April 2014 to May 2017. We excluded women 
with fetal congenital anomalies or stillbirths. Our exposure was late 
preterm BMZ administration. Our primary outcome was neonatal length 
of hospitalization. Our secondary outcomes were neonatal respiratory 
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morbidity (defined as CPAP ≥ 2 hours, O2 ≥ 4 hours, or mechanical 
ventilation) and neonatal hypoglycemia (< 40mg/dL within four hours of 
birth). Differences in maternal characteristics and outcomes were tested 
between groups using an exact chi-square; length of stay was compared 
on the log scale, with geometric mean and 95% confidence interval 
duration reported in days.
Results: Among 53 women, 19 (36%) women received BMZ. Maternal 
age, race, and BMI did not differ significantly between BMZ groups. 
Neonatal length of hospitalization was similar between groups (g. mean 
6.55 (4.2-10.2) vs 4.62 (3.4-6.2) days, p=0.18). Neonatal hypoglycemia 
did not differ between groups (56 vs 49% p=0.78. Compared to the control 
group, neonatal respiratory morbidity composite was more frequent in 
the BMZ group (53 vs 27%, p=0.06).
Conclusion: Late preterm infants born to mothers with pre-gestational 
diabetes had similar lengths of hospitalization, regardless of BMZ 
administration, however these results do not rule out clinically important 
differences. Further study of women with pre-gestational diabetes is 
warranted.
*Figure(s) will be available online.

S-073
Influence of Parity on Perinatal Mortality. Anuradha Devabhaktuni†, 
Rachel Pilliod†, Aaron Caughey∗, Amy Valent∗. Oregon Health and 
Science University, Portland, OR, United States.
Introduction: Multiparous women demonstrate faster physiologic 
pregnancy adaptations and deliver infants with higher birthweights than 
nulliparous women, suggesting a more favorable, primed environment 
after a first pregnancy. We sought to determine if physiologic adaptation 
in a subsequent pregnancy leads to a decrease in perinatal mortality in 
multiparous women compared to nulliparous women.
Methods: A retrospective cohort study of all term, singleton, non-
anomalous births comparing perinatal mortality (intrauterine fetal [IUFD] 
and neonatal demise [NND]) between multiparous (parity=1, with no 
history of abortion) and nulliparous (parity = 0) women who delivered 
in California between 2007 and 2011. Chi squared tests and multivariable 
logistic regression analyses were performed to determine the frequencies 
and strength of association of perinatal mortality and parity, adjusting for 
maternal age, race, BMI, pre-gestational diabetes, chronic hypertension, 
fetal sex, smoking status, and socioeconomic status. A p-value less than 
0.05 was used to indicate statistical significance.
Results: Of 1,317,761 total deliveries, 765,995 (58.1%) were nulliparous 
and 551,766 (41.9%) were multiparous with one prior birth. Nulliparous 
women had significantly increased rates of IUFD (aOR 3.30, 95% CI 2.93-
3.72) and NND (aOR 1.54, 95% CI 1.19-1.98) compared to multiparous 
women. Compared to multiparous women, nulliparous women also had 
increased odds of small for gestational age infants at <10% birth weight 
(aOR 1.76, 95% CI 1.72-1.79), <5% birth weight (aOR 1.91, 95% CI 
1.86-1.98), and <3% birth weight (aOR 2.02, 95% CI 1.93-2.11).
Conclusion: Perinatal mortality is significantly greater in nulliparous 
women compared to multiparous women with term deliveries. These 
findings suggest that low-risk nulliparous women may require increased 
surveillance and future studies are needed to determine if interventions 
during pregnancy can improve neonatal outcomes. There may be a role to 
focus on improving maternal health to maximize physiologic adaptation.
*Figure(s) will be available online.

S-074
Maternal Outcomes in Planned and Unplanned Pregnancies in 
Women with Cardiac Disease. Samantha C Do†, Alisha T Tolani†, 
Lillian Sie, Anna I Girsen, Christine J Lee, Elizabeth Sherwin, Danielle 
M Panelli†, Yasser Y El-Sayed, Abha Khandelwal, Yair J Blumenfeld, 
Katherine Bianco∗. Stanford University, Stanford, CA, United States.
Introduction: Pregnancy places women with cardiac disease at increased 
risk of morbidity and mortality. Effective contraception allows patients 
and providers to plan pregnancy to optimize cardiac and obstetric 
outcomes. We sought to compare outcomes of women with cardiac 
disease in planned vs. unplanned pregnancies and to describe postpartum 
contraception uptake.

Methods: This was a retrospective cohort study of 136 pregnancies in 
women with maternal cardiac disease delivered at a single institution 
between 2012 and 2018. We included all women who were cared for 
by a multidisciplinary group consisting of Maternal-Fetal Medicine, 
Cardiology, Anesthesiology, and Nursing specialists. Women cared for 
in this program include those with primary arrhythmia, congenital heart 
defects, non-congenital valvular heart disease or cardiomyopathy. We 
investigated differences in maternal outcomes in women with cardiac 
disease between those with planned vs. unplanned pregnancy.
Results: Of 136 pregnancies in 117 women with cardiac disease, 31 
(22.8%) were unplanned and 36 (26.5%) were planned. Women with 
planned pregnancy were significantly more likely to be nulliparous, 
Caucasian, privately insured, and NYHA class 1 (Table). Rates of 
antepartum hospitalization, preterm delivery, and cesarean section were 
similar between unplanned and planned pregnancies, as were rates of 
postpartum cardiac complications, ICU admissions, and postpartum 
hospitalizations. 37.5% of all pregnancies received contraception prior 
to discharge: 41.2% received long-acting reversible contraception, 23.5% 
had a bilateral tubal ligation, and 33.3% received contraceptive pills or 
condoms. Women with unplanned pregnancies were significantly more 
likely to be discharged with contraception than women with planned 
pregnancies (48.4% vs 19.4%, p=0.02).
Conclusion: In our cohort, we did not identify increased obstetric or 
cardiac risk with unplanned pregnancies when compared with planned 
pregnancies. Interestingly, unplanned pregnancies were more heavily 
represented by Hispanic, publicly insured women with NYHA Class 
2-3. The relatively low rate of contraceptive uptake in our entire cohort 
of women with cardiac disease provides an opportunity for quality 
improvement interventions.
*Figure(s) will be available online.

S-075
A Multidisciplinary Approach to Care of Pregnant Patients with 
History of Open Heart Surgery. Samantha C Do†, Christine J Lee, 
Lillian Sie, Alisha T Tolani†, Elizabeth Sherwin, Anna I Girsen, Yasser 
Y El-Sayed, Abha Khandelwal, Katherine Bianco, Yair J Blumenfeld∗. 
Stanford University, Stanford, CA, United States.
Introduction: Pregnancy after open heart surgery warrants specialized 
care due to the elevated risk of adverse cardiac and obstetric outcomes. 
Our aim was to describe maternal and neonatal outcomes of pregnant 
women with a history of open heart surgery using a multi-disciplinary 
care team approach.
Methods: At our center, all pregnant patients with cardiac disease are 
cared for by a multidisciplinary team of perinatologists, cardiologists, 
anesthesiologists, and nurses. Monthly in-person meetings are held to 
coordinate care and to develop delivery and postpartum care plans. These 
plans are individually tailored based on cardiac function and potential 
antenatal risks. In this single-center retrospective cohort study, obstetric 
and neonatal outcomes were collected for 136 pregnancies among 117 
women with cardiac disease between 2012 and 2018. Women with a 
history of open cardiac surgery were included in this analysis.
Results: Of 117 women, we identified 45 who had a history of open 
cardiac surgery. Twenty-four of these women were NYHA class I at 
delivery, zero in class II, two in class III, and one in class IV (Table). The 
mean age for the cohort was 31 years old and 24 (53%) of the women 
were nulliparous. Eighteen patients (40%) received anticoagulation 
therapy in pregnancy - 31% with antiplatelet therapy, 2% with coumadin, 
and 7% with heparin. Six women (13%) developed preeclampsia, five 
(11%) experienced PPROM, and 14 (31%) delivered preterm. Twenty-
three women (51%) had spontaneous labor and 13 (29%) were induced, 
five for maternal indications. Sixty percent received intrapartum cardiac 
monitoring, 22 (76%) had an epidural and 24 of 36 (67%) attempting 
vaginal delivery were successful. One patient had intrapartum pulmonary 
edema, three had arrhythmias, and one had cardiac failure in labor. Average 
gestational age (GA) at delivery was 37.2 weeks and five (12%) neonates 
were small for gestational age (SGA).
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Conclusion: Despite higher than expected rates of preeclampsia, PPROM 
and preterm birth, most women with a history of open heart surgery can 
achieve a vaginal delivery at term without cardiac complications through 
multidisciplinary team management.
*Figure(s) will be available online.

S-076
The Cumulative Impact of Maternal, Fetal, and Obstetrical Risk 
Factors Enhancing Fetal Reserve Index Prediction of Cerebral Palsy 
and Other Obstetrical Outcomes. Mark I. Evans∗,1 David W Britt,2 
Barry S Schifrin,2 Paula Gallagher,2 Shara M Evans†,2 Robert D Eden.2 
1Fetal Medicine Foundation of America/ Mt. Sinai School of Medicine, 
New York, NY, United States; 2Fetal Medicine Foundation of America, 
New York, NY, United States.
Introduction: We have demonstrated that the Fetal Reserve Index 
(FRI) can improve upon traditional electronic fetal monitoring (EFM) 
to predict cerebral palsy (CP). The FRI utilizes not only the EFM, 
segregated into 4 quantifiable components (rate, variability, accelerations, 
and decelerations), but adds assessment of uterine contractions and the 
presence of maternal, fetal, and obstetrical risk factors. In our version 1.0 
FRI scoring system, each of the 8 parameters was given equal weight. 
Normal = 1 point. For each risk category only 1 point was deducted even 
if more than one risk factor (RF) was noted, e.g. a diabetic who also had 
asthma was still only deducted 1 point. Previously, we have shown the 
FRI has highly significantly increased prediction of CP as compared to 
ACOG monograph and ACOG Category systems. Here, we compare the 
total number of RFs to initiate a move to weighting of the RFs.
Methods: We analyzed 1713 term cases by FRI of whom 60 had CP; 1653 
were controls which included a high proportion of high-risk patients. All 
CP patients and 95% of controls entered labor with Category 1 EFMs. 
We analyzed the subset of all cases who ever reached the red zone for 
the number of total RFs each had. We then correlated the number of RFs 
with other outcomes.
Results: Of 1653 controls, 533 (32%) reached the red zone - consistent 
with the high-risk population mix. All 60 CP patients did. CP cases had 
6.77 risk factors/pt. vs 5.85 for controls (p<.001). The RF number was 
highly correlated with CP, 1 and 5- min Apgar’s, cord pH, and labor 
hours. GA, birth weights, and the lowest FRI scores were not significant.

Age APGAR1 APGAR5 Cord 
pH

Labor 
Hours

# Risk 
Factors CP

APGAR1 1 0.77 0.52 -0.12 -0.25 0

(<.000) (<.000) (<.009) (<.000) (NS)

APGAR5 1 0.55 -0.06 -0.21 -0.66

(<.000) (NS) (<.000) (<.000)

Cord pH 1 0.02 -0.27 -0.41

(NS) (<.000) (<.000)

Labor 
Hours 1 0.26 0.07

(<.000) (NS)

# Risk 
Factors 1 0.16

(<.000)

CP 1

Conclusion: The efficacy of the FRI is underpinned by the addition of RFs 
to traditional EFM analysis. Even with equal weighting of variables, the 
FRI has far superior performance for CP over Category system. There is a 
cumulative effect of the number of RFs with the incidence of CP but also 
for related metrics such as Apgar scores and pH - even for controls. These 
data both confirm the efficacy of our approach as so called “extraneous 
factors” to EFM, per se, actually are significant predictors to both major 
and minor outcome variables. These data also support our long anticipated 
concept of moving to a variable weighting of the RFs to improve the 
performance metrics of the FRI for numerous outcome variables of labor.

S-077
Childhood Disadvantage is Associated with Sleep Quality and 
Duration during Pregnancy. Alexa Freedman†,1,2 Lauren Keenan-
Devlin,3 William Grobman,4 Emma Adam,1 Hyagriv Simhan,5 Jennifer 
Culhane,6 Claudia Buss,7 Pathik Wadhwa,8 Gregory Miller,1 Ann 
Borders∗.3 1Northwestern University, Evanston, IL, United States; 
2NorthShore University HealthSystem, Evanston, IL, United States; 
3NorthShore University HealthSystem, University of Chicago Pritzker 
School of Medicine, Evanston, IL, United States; 4Northwestern University 
Feinberg School of Medicine, Chicago, IL, United States; 5University of 
Pittsburgh School of Medicine, Pittsburgh, PA, United States; 6Yale School 
of Medicine, New Haven, CT, United States; 7Charité Universitätsmedizin, 
Berlin, Germany; 8University of California Irvine, Irvine, CA, United 
States.
Introduction: Many studies have demonstrated associations between 
childhood disadvantage (CD) and adverse adult health outcomes, 
including adverse pregnancy outcomes. Similarly, poor sleep quality is 
also related to adverse health outcomes. The mechanisms by which CD can 
affect health across the life course are not well understood. The purpose 
of this analysis was to evaluate the associations between CD and sleep 
quality during pregnancy.
Methods: Of 744 pregnant women enrolled in a multi-site prospective 
cohort study, 729 completed surveys on CD and sleep quality between 12-
20 weeks’ gestation. CD was determined based on a series of 8 questions 
regarding the absence of common household possessions and categorized 
into 4 groups (0, 1, 2, and 3+). Sleep quality in the second trimester of 
pregnancy was evaluated using the Pittsburgh Sleep Quality Index. A 
dichotomized sleep quality score (“good” vs. “poor”) was determined 
using the recommended cutoff of >5 on the total score to indicate poor 
quality. Participants also reported their average sleep duration in the 
previous 30 days. Logistic and linear regression models were used to 
evaluate the associations of CD with sleep quality and sleep duration 
during pregnancy, respectively.
Results: Most women reported experiencing ≥1 type of CD (52.1%), and 
38.0% had poor sleep quality. On average, women reported sleeping 6.9 
hours/night (SD: 1.6). In models adjusted for maternal age, race/ethnicity, 
current income, and gestational age at assessment, CD was associated with 
increased odds of poor sleep quality (p<0.01) and a decrease in average 
hours of sleep per night during pregnancy (p<0.01; Table 1). 

Table 1. Associations of childhood disadvantage with sleep quality and 
duration

Childhood 
Disadvantage N (%) OR and 95% CI for 

Sleep Qualitya
β and 95% CI for 
Sleep Durationb

0 349 
(47.9) Reference Reference

1 154 
(21.1) 1.01 (0.64, 1.61) -0.23 (-0.57, 0.11)

2 123 
(16.9) 1.52 (0.91, 2.54) -0.43 (-0.82, -0.05)

3+ 103 
(14.1) 2.97 (1.66, 5.30) -0.78 (-1.21, -0.35)

Abbreviations: CI - confidence interval; OR - odds ratio
a Logisitc model adjusted for maternal age, race/ethnicity, current income, 
gestational age at assessment 
b Linear model adjusted for maternal age, race/ethnicity, current income, 
gestational age at assessment

Conclusion: CD was associated with self-reported poor sleep quality and 
reduced sleep duration during mid-pregnancy. Future research should 
consider how links between early childhood stressors and sleep quality 
during pregnancy may be associated with adverse pregnancy outcomes.
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S-078
Amniotic Fluid Analysis Improves Clinical Outcomes in Pregnancies 
Suspected of Intrauterine Infection/Inflammation. Elif E Gultekin 
Elbir†, Mehmet R Genc∗. University of Florida College of Medicine, 
Gainesville, FL, United States.
Introduction: To assess whether amniotic fluid analysis (AFA) improves 
clinical outcomes in pregnancies suspected of intrauterine infection/
inflammation (IUI).
Methods: This is a retrospective cohort of women who carried a singleton 
gestation and was admitted at ≥ 23 5/7 weeks of gestation because of a 
clinical suspicion of IUI. Cases were managed with or without AFA. The 
decision to perform amniocentesis and AFA was based on physicians’ 
discretion and patients’ consent. Delivery was performed expeditiously 
if AFA was indicative of IUI. If AFA was not performed, the decision to 
deliver was based on other clinical parameters. The management was 
deemed “justified” if 1) delivery was performed within 24 h after initial 
assessment and histopathological evaluation of placenta confirmed IUI; 2) 
delivery was delayed for 2-7 days and the patient completed a course of 
antenatal steroids before 34 weeks; and 3) delivery was delayed ≥7 days 
and placental pathology was not indicative of IUI or delivery occurred 
after 37 weeks. The management was deemed “unjustified if 1) delivery 
was performed before 34 weeks and a course of antenatal steroids was not 
completed but placental pathology did not indicate IUI; 2) delivery was 
performed within a week between 34-37 weeks but placental pathology did 
not suggest IUI; and 3) delivery was delayed ≥7 days but the pregnancy 
was complicated with IUI confirmed by placental pathology, maternal 
and/or early neonatal sepsis and death.
Results: Of the 67 women suspected of IUI, 54 (81%) had management 
deemed “justified”. The rates of composite morbidity, neonatal sepsis or 
death, and admissions to NICU were lower in the “justified” as compared 
to the “unjustified” management group (Table). AFA was performed in 
37 (65%) of the “justified” v. 2 (15%) of the “unjustified” management 
group (p=0.002).
Table: Characteristics of maternal and fetal outcome, including all 
pregnancies ≥23 5/7 weeks of gestation at the time of delivery.

 Justified 
(N=54)

Unjustified 
(N=13) P 

Composite morbidity* 24 (44) 11 (85) 0.01

Neonatal sepsis 8 (15) 6 (46) 0.01

Neonatal death 2 (4) 4 (31) 0.01

IVH ≥grade 3 or 4 2 (4) 0 1

RDS 13 (24) 4 (31) 0.72

BPD 7 (13) 2 (15) 1

NEC 4 (8) 0 0.58

Maternal sepsis/death 0 1 (7.7) 0.19

NICU admission 27 (50) 13 (100) 0.001

Length of NICU/Hospital stay 
(days) 5 (2-45) 19 (2-61.5) 0.97

APGAR score at 5 min 9 (8-9) 8 (6-9) 0.05

Birth weight (g) 2230±1076 1686±632 0.09

*Neonatal sepsis, neonatal death, intraventricular hemorrhage (IVH) grade 
3/4, respiratory distress syndrome (RDS), bronchopulmonary dysplasia 
(BPD), necrotizing enterocolitis (NEC), and/or maternal sepsis/death.
Values are given as mean±SD, number (%), or median (interquartile 
range) as appropriate.
Significance: p<.05
Conclusion: This is the first study that shows that AFA improved neonatal 
clinical outcome. It achieved this by lowering neonatal sepsis and neonatal 
death rates, but also by preventing unnecessary early delivery that results 
in increased NICU admissions.

S-079
Association of Isolated Low First Trimester PAPP-A and Pregnancy-
Related Hypertension. Callie Hurtt†, Jean Ricci Goodman∗, Sheryne 
Liang†, Sereen Nashif†, Lindsey McAlarnen†, Rebecca Bogue†, Mary 
Lynn∗. Loyola University Medical Center, Maywood, IL, United States.
Introduction: Pregnancy-associated plasma protein A (PAPPA) is a 
component of first trimester serum marker screening utilized to assess 
aneuploidy risk. In the absence of aneuploidy, the impact, if any, of an 
isolated low PAPP-A level on risk for pregnancy-related hypertension is 
unclear. The aim of this study was to define the relationship between an 
isolated low PAPP-A and pregnancy-related hypertension.
Methods: A single-center cohort study was designed to test the hypothesis 
that patients who have an isolated low PAPPA level in the first trimester 
will have a higher rate of pregnancy-related hypertension. Pregnancy-
related hypertension included gestational hypertension, preeclampsia 
with or without severe features, superimposed preeclampsia on chronic 
hypertension and eclampsia. A routine component of prenatal care at 
our medical center includes availability of first trimester screening to all 
women. First trimester screen results from March, 2011 through March, 
2017 were reviewed, and separated in to those with or without an isolated 
low PAPP-A, defined as </= 5th percentile. Detailed electronic medical 
record review for all isolated low PAPP-A singleton pregnancies without 
aneuploidy were conducted, including demographics, prior pregnancy 
history which included history of pregnancy-related hypertension, medical 
history, and the incident pregnancy outcomes. Specific outcomes reviewed 
included preterm delivery, stillbirth, abruption, growth restriction, 
pregnancy-related hypertension, mode of delivery, gestational age 
at delivery, cord gas results, neonatal weight and any complications. 
Statistical analysis of outcome comparisons to our obstetric population 
risks were performed using SPSS, with a p<0.05 defined as significant. 
Data is presented as percentage, odds ratio (OR), and 95% confidence 
intervals (CI).
Results: Of 3,905 first trimester screens done during the six-year period 
studied, 200 (5.2%) had an isolated low PAPP-A level. Sixty of those 
200 changed site of prenatal care and delivery, and one terminated their 
pregnancy. The remaining 139 patients had complete care and delivery 
records available for analysis. The mean PAPP-A level in this cohort fell 
at the third percentile (range 0.1%-5.0 %). Pregnancy-related hypertension 
occurred significantly more often in the low PAPP-A pregnancies 
(17.3% vs 9.1%, p<0.003, OR 2.01, 95% CI 1.29-3.34). A past history of 
pregnancy-related hypertension was associated with a rate of recurrence 
in the incident low PAPP-A pregnancies of 50% (p<.003, OR 6.3, 95% 
CI 1.96-20.2).
Conclusion: An isolated low PAPP-A in the first trimester of singleton 
pregnancies is associated with a 2-fold increased risk of pregnancy-
related hypertension. For those pregnancies with a low first trimester 
PAPP-A and prior history of pregnancy-related hypertension, the risk 
for recurrence is 50%.

S-080
Early Warning Parameters for Maternal Sepsis - A Longitudinal 
Study in the Three Trimesters of Pregnancy. Anna Maria Marconi, 
Valentina Brusati∗, Federica Ferraro†, Chiara Lanfranchi†. University 
of Milano, Milano, Italy.
Introduction: Sepsis is a clinical syndrome with physiologic, biologic 
and biochemical abnormalities caused by a dysrregulated inflammatory 
response to infection. It is a major public health concern and a leading 
cause of maternal mortality and critical illness worlwide. Thus far warning 
systems specific for the obstetric population are scanty and no national 
or international guidelines exist. The aim of our study was to determine 
normality ranges of vital parameters and blood count in each trimester 
in uncomplicated pregnancies.
Methods: We prospectively evaluated heart rate, respiratory rate, 
temperature, blood pressure and leukocyte, neutrophil, lymphocyte, 
platelets count and hemoglobin concentration in singleton, uncomplicated 
pregnancies in three periods of pregnancy: between 4 and 12.6 weeks, 
between 13 and 24.6 weeks and after 25 weeks.
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Results: We performed 484 measurements in 412 women. Table 1 
presents the characteristics of pregnant women included in the study and 
the number of measurements performed in each trimester

I trimester II trimester III trimester

N. measurements 110 100 274

Age (years) 31 ± 6 30 ± 6 31 ± 6

BMI (kg/m2) 24.6 ± 4.5 24.5 ± 5.5 23.5 ± 4.3

GA (weeks) 8.8 ± 1.9 19.0 ± 3.6 35.7 ± 4.3

Nulliparous (%) 60 62 56

Table 2 presents that WBC and heart rate increased significantly 
throughout pregnancy.

I trimester II trimester III trimester

WBC 103/mm3 4.2 - 12.8 4.3 - 12.6 5.5 - 14.4

HR bpm 55 - 105 60 - 110 65 - 110

On the contrary, we observed no significant changes for respiratory rate 
(12-26 breaths/min), SpO2 (97-110%), SBP (90-130 mmHg), DBP (50-85 
mmHg) and T (35.5-37.5 C°).
When we compared our normal data with the warning values of the 
MEOWS (Anaesthesia 2012;67:12-18), the omqSOFA (Aust N Z J Obstet 
Gynecol 2017;1-12 or the SOS (Am J Obstet Gynecol 2014;211:39.e1-
8) systems, the rate of false positive women ranged from 0% (SBP vs 
omqSOFA) to 34% (RR vs MEOWS).
Conclusion: Our study provides normal ranges for vital parameters 
and blood cells count according to the trimester of pregnancy, collected 
simultaneously in a relevant sample of uncomplicated pregnancies. We 
found that leukocyte count and heart rate significantly change throughout 
pregnancy. Applying our data to the warning values of the commonly 
used sepsis warning systems, we found that the false positive rate would 
have been up to 34%.

S-081
Limited Added Value of Cerebroplacental Ratio in Predicting Adverse 
Perinatal Outcomes: A Meta-Analysis on Individual Participant Data. 
Charlotte A Vollgraff Heidweiller-Schreurs,1 Ivy R van Osch†,1 Martijn 
W Heymans∗,1 Wessel Ganzevoort∗,2 CPR IPD Study Group, Linda J 
Schoonmade∗,1 Caroline J Bax∗,2 Ben Willem J Mol∗,3 Christianne Jm de 
Groot∗,1 Patrick Mm Bossuyt∗,2 Marjon A de Boer∗.1 1Amsterdam UMC, 
Location VUmc, Amsterdam, Netherlands; 2Amsterdam UMC, Location 
AMC, Amsterdam, Netherlands; 3The Robinson Research Institute, 
University of Adelaide, Adelaide, Australia.
Introduction: The cerebroplacental ratio (CPR) is the ratio between 
middle cerebral artery and umbilical artery pulsatility index (UA PI) as 
measured by Doppler ultrasound. We aimed to investigate if CPR adds 
to the predictive value of UA PI alone - standard of practice - for adverse 
perinatal outcome.
Methods: We conducted a meta-analysis based on individual participant 
data (IPD). The outcome of interest was composite adverse outcome, 
defined as perinatal mortality, emergency cesarean section for fetal 
distress, and neonatal admission. A one-stage IPD approach was used. 
The prognostic value of the CPR as a continuous variable in addition 
to the UA PI was estimated by using multilevel multivariable logistic 
regression, likelihood ratio (LR) tests and ROC curves.
Results: Ten centers provided 17 datasets for 21.661 participants, 18.731 
of which were included in the analysis. Nine datasets had been collected 
prospectively, and eight retrospectively. Sample sizes ranged from 207 
to 9215 patients. Patient populations varied between the 17 datasets: six 
(n = 2.437) were growth restricted or small-for-gestational age (varying 
definitions), six (n = 4.988) were uncomplicated, four (n = 14.243) 
were mixed, but mainly uncomplicated, and one (n = 1089) consisted of 
women with diabetes. Median (interquartile range) gestational age was 
37.4 (35.1 - 40.1) weeks at ultrasound, and 39.6 (38.1 - 41.1) weeks at 
delivery. Adverse outcome occurred in 3423 (18%) patients. The model 
with UA PI alone resulted in an AUC of 0.763 (95% CI: 0.754 - 0.773), 
and of CPR alone in an AUC of 0.769 (95% CI: 0.760 - 0.778). Addition 

of CPR to the UA PI model resulted in a statistically significant (LR test 
p<0.001), but clinically irrelevant increase in the AUC, of 0.005 points 
(0.768, 95% CI: 0.759 - 0.777). Figure 1 shows the ROC curves of UA 
PI (__) and CPR added to UA PI (- - -).
Conclusion: When assessing the fetal condition in a heterogeneous, 
unselected population of singleton pregnancies, CPR adds limited 
predictive value beyond UA PI. Performance could vary across subgroups 
according to gestational age and birth weight, a topic for further analyses.
*Figure(s) will be available online.

S-082
Probiotic Intake during Pregnancy Prevents Adverse Offspring (F1) 
Metabolic Programming Outcomes Resulting from a Maternal High-
Fat Diet. Diana Castro-Rodríguez,1,2 Luis Reyes-Castro,1 Gimena Juárez,1 
Peter Nathanielsz,3 Jorge Yáñez,4 Elena Zambrano.1 1Instituto Nacional 
de Ciencias Médicas y Nutrición Salvador Zubirán, Mexico City, Mexico; 
2CONACyT-Cátedras, Biología de la Reproducción, Instituto Nacional 
de Ciencias Médicas y Nutrición SZ, Mexico City, Mexico; 3University of 
Wyoming, Laramie, WY, United States; 4Instituto Politécnico Nacional, 
Mexico City, Mexico.
Introduction: Obesity during pregnancy and lactation produce maternal 
and F1 metabolic dysfunction. Recent studies suggested that probiotics 
might be a novel approach to counteract these MO effects. In obese rats 
we evaluated maternal and F1 metabolic effects of maternal consumption, 
prior and throughout pregnancy and lactation, of a probiotic (genus 
Leuconostoc) obtained from the aguamiel of Agave salmiana.
Methods: From weaning through lactation, female Wistar rats ate chow 
(C; 5% fat) or high energy obesogenic diet (MO; 25% fat). Half the C 
and MO mothers received a daily dose of probiotic orally (1 x 1010 CFU/
mL) one month before mating and through lactation (CP and MOP). 
F1 were weaned onto C diet. Histological analysis from maternal small 
intestine, body composition and metabolic parameters (glucose, insulin, 
triglycerides (TG), cholesterol and leptin) were determined in both 
mothers at the end of lactation and male and female F1 at postnatal day 
110.
Results: At the end of lactation, body weight, adiposity index (AI), serum 
glucose and TG, were higher in MO Vs C mothers. Probiotic intervention 
in MOP mothers did not reduced body weight or AI, but serum glucose 
and TG were lower vs. MO. MO small intestine villus height was higher 
(p<0.05) vs. OBP, C and CP. These intestinal morphological changes in 
MO indicate increased intestinal permeability and fat absorption. AI, 
serum leptin and TG were higher in MO male F1 compared to MOP, C 
and CP. In female F1 body composition and metabolic parameters were 
similar between the four groups (Figure 1).
Fig. 1. AI (A), TG (B), villus height (C). AI (D), leptin (E) and TG (F) of 
male offspring; AI (G), leptin (H) and TG (I) of female offspring. Data 
are expressed as means ± SEM (n= 6-11), p<0.05.
Conclusion: Maternal high fat diet consumption modifies intestinal 
morphology, potentially altering fat absorption leading to the changes 
in lipid metabolism and in milk composition. Maternal probiotic 
intervention before and during pregnancy improved maternal metabolism 
and prevented adverse F1 programming outcomes from maternal obesity 
thus indicating potential as an effective intervention in MO. Support by 
SEP-CONACyT-2016 (287912).
*Figure(s) will be available online.

S-083
Ablation of Adrenal Norepinephrine Response Impairs Placental 
Transfer Capacity in Ovine Fetuses. Melissa A Davis, Leticia Camacho, 
Miranda Anderson, Nathan Steffens, Sean Limesand. University of 
Arizona, Tucson, AZ, United States.
Introduction: Fetal adrenal chromaffin cells secrete norepinephrine 
during stressful conditions to regulate several physiological systems and 
have a key role in glucose homeostasis. However, the normal activity of 
the adrenal medulla to regulate glucose metabolism during the final third 
of gestation has not been examined. The objective of this study was to 
chronically ablate adrenal norepinephrine secretion and evaluate glucose 
metabolism in the fetus 30 days later, near term.
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Methods: Fetuses were randomly assigned at surgery (96±1 days of 
gestation; dGA) to sham (n=7; SH) or bilateral adrenal demedullation 
(n=6; AD) groups. At 123±2 dGA, fetal and maternal catheters were 
surgically placed. At 130±2 dGA, umbilical blood flow was measured by 
3H2O diffusion, and weight-specific fluxes for glucose and radiolabeled 
glucose were determined. Fetal arterial plasma insulin, glucose, 
norepinephrine and blood oxygen concentrations were measured. 
Necropsy was performed at 132±2. Data were analyzed with an ANOVA 
and LSD test.
Results: Compared to SH fetuses, plasma norepinephrine concentrations 
were lower in AD fetuses (P<0.01; 619±130 vs 242±40 pg/mL). 
Plasma insulin concentrations were not different despite lower glucose 
concentrations in AD fetuses (P<0.05; 1.0±0.1 vs 0.7±0.1 mmol/l). In 
AD fetuses, body weight-specific umbilical blood flow was less (P<0.01; 
226±14 vs 130±18 ml/min/kg), arterial blood oxygen content was 27% 
lower (P<0.05), and umbilical oxygen uptake was less (P<0.01; 410±13 
vs 295±26 μmol/min/kg). The rate of fetal glucose utilization was not 
different between groups, but umbilical glucose uptake was lower in AD 
fetuses compared to SH fetuses (P<0.01; 31.5±1.1 vs 19.4±1.4 μmol/
min/kg). The difference between glucose utilization and glucose uptake 
show higher rates of glucose production in AD fetuses (P<0.01; 3.2±2.9 
vs 20.1±3.1 μmol/min/kg). In AD fetuses, placental transport capacities 
were lower for both oxygen (P<0.05; 382±33 vs 271±45 mL/min) and 
glucose (P<0.01; 30.6±2.1 vs 16.6±1.3 mL/min). Fetal weights were not 
different between groups, but placental weights were 18% less (P<0.05) 
in AD fetuses.
Conclusion: Normal adrenal medulla responsiveness enhances placental 
transport capacity and umbilical blood flow in late gestation. Declines in 
umbilical uptakes for oxygen and glucose lower arterial concentrations 
and promote endogenous glucose production, which was independent of 
plasma norepinephrine.

S-084
Maternal Choline Deficiency Induces Placental Endoplasmic 
Reticulum Stress and Predisposes the Offspring to Hypertension 
in Later Life. Muthuselvan Karuna†. Thanjavur Medical College, 
Thanjavur, India.
Introduction: Choline is an essential nutrient for mammalian cells, 
and it is needed for membrane formation, for methylation, and for 
acetylcholine biosynthesis. Deficiency of choline causes increased plasma 
level of homocysteine, a risk factor for cardiovascular diseases. Recent 
data have provided molecular evidence of high levels of endoplasmic 
reticulum stress is associated with fetal growth restriction. However, the 
consequences of maternal dietary choline deficiency for the development 
of fetal cardiovascular system remain unknown. We examined whether 
maternal dietary choline restriction increases the placental endoplasmic 
stress and per se predisposing the offspring to hypertension in later life.
Methods: Female weanling C57/BL6 (n=15/each group) mice received, 
ad libitum, a control diet or the same with 50% restriction of choline for 
three months and mated with control males. Pups born to the restricted diet 
were weaned on to control diet or continued the restricted diet. Various 
parameters were monitored in the offspring at three monthly intervals 
up to 6 months of age. In parallel, at embryonic day 18.5, dams were 
euthanized for collection of maternal blood and placenta. Placental ER 
stress signaling was measured using Western Blot. Statistical significance 
was tested by Students T-test.
Results: Male but not female pups born to the dams on the choline 
restricted diet had significantly (P = 0.04) reduced body weight and but 
not crown rump length. Maternal choline deficiency increases the placental 
phosphorylation of eukaryotic initiation factor 2 subunit α as compared 
to control. Systolic blood pressure was increased in male offspring at 
postnatal 90 (p<0.01) and 180 (p<0.001). However, systolic blood pressure 
was not altered in female offspring until postnatal day 180. Rehabilitation 
from parturition but not weanling corrected the systolic blood pressure in 
male offsprings at postnatal day 90 (p<0.001).
Conclusion: Thus, the present study reiterates the importance of choline 
during pregnancy because choline deficiency may alter placental ER stress 
and predispose the male offspring to hypertension in later life.

S-085
The Relationship between Maternal Global Nutrient Restriction 
during Pregnancy and Offspring Kidney Structure and Function: A 
Systematic Review of Animal Studies. Yu Qi Lee†, Emma Beckett∗, 
Dean V Sculley∗, Kym M Rae∗, Clare E Collins∗, Kirsty G Pringle∗. 
University of Newcastle, Australia, Newcastle, Australia.
Introduction: Maternal under-nutrition during pregnancy is prevalent 
across the globe, and the origins of many chronic diseases can be traced 
back to in utero conditions. This systematic review considers the current 
evidence in animal models regarding the relationship between maternal 
global nutrient restriction during pregnancy and offspring kidney structure 
and function.
Methods: CINAHL, Cochrane, EMBASE, MEDLINE and Scopus were 
searched to November 2017. PRISMA guidelines were followed, and 
articles screened by two independent reviewers.
Results: 28 studies met the inclusion criteria: 16 studies were in rats, 
9 studies in sheep, two studies in baboons, and one study used goats. 
The majority of the rat studies had maternal global nutrient restriction 
during pregnancy at 50% of ad libitum, while restriction for sheep and 
baboon studies ranged from 50-75%. Due to the heterogeneity of outcome 
measures and the large variation in the age of offspring at follow-up, no 
meta-analysis was possible. Common outcome measures included kidney 
weight, nephron number, glomerular size, glomerular filtration rate (GFR), 
and creatinine clearance. To date, there have been no studies assessing 
kidney function in large animal models. Most studies were rated as having 
a high or unknown risk of bias.
Conclusion: The current body of evidence in animals suggests that 
exposure to maternal global nutrient restriction during pregnancy has 
detrimental effects on offspring kidney structure and function, such as 
lower kidney weight, lower nephron endowment, larger glomerular size 
and lower GFR. Further long-term follow-up of studies in large animal 
models investigating kidney function through to adulthood are warranted.

S-086
Sex Matters: Comparing the Transcriptome and Methylome of Male 
and Female Early Post-Implantation Mouse Embryos. Kathleen 
O’Neill,1 Tami Stuart,2 Xiang Zhang,3 Ana Cheong,3 Shuk-Mei Ho,3 
Rebecca Simmons∗.1 1University of Pennsylvania, Philadelphia, PA, 
United States; 2Children’s Hospital of Philadelphia, Philadelphia, PA, 
United States; 3University of Cinncinati, Cinncinati, OH, United States.
Introduction: Biological sex is an important predictor of disease risk. 
The placenta is a sexually dimorphic organ, however the timing at which 
this dimorphism first develops is not known. The aim of this study was to 
compare male and female gene expression and DNA methylation profiles 
in early post-implantation mouse embryonic (epiblast [EB]) and extra-
embryonic tissue (ectoplacental cone [EPC]).
Methods: Female and male C57BL/6J mice were mated at 16 weeks. 
Postimplantation embryos were isolated at e6.5 and embryos were divided. 
RNA was isolated and embryos were sexed using qPCR. RNA-Seq 
libraries were prepared on individual sexed EB and EPC (n = 3). 25M 
paired-end (PE) reads were obtained for each biologic replicate and were 
aligned using STAR. Differential expression was determined using EdgeR 
and Bonferroni correction was applied. For DNA methylation, EB and 
EPC were isolated and embryos were sexed and pooled (2 EPCs pooled, 
2 EBs pooled) for each biologic replicate (n=3). Ultra-low input RRBS 
was performed. In brief, in one tube individual embryos were lysed using 
proteinase K, followed by PMSF inactivation, library adapter ligation 
and library preparation. 40M PE reads were obtained. Differentially 
methylated regions (DMRs), defined as ≥3 contiguous CpGs, were 
analyzed using DEFIANT. These DMRs were annotated using the closest 
gene (based on TSS). Pathway analysis was done using DAVID and IPA.
Results: 12 and 41 genes were differentially expressed (FDR<0.15) 
between male and female EBs and EPCs respectively. 1,010 and 34 
DMRs had >10% difference in methylation between male and female EBs 
and EPCs respectively. There was no overlap between changes in gene 
expression and DNA methylation. Pathway analysis revealed that genes 
involved in invasion and angiogenesis were differentially expressed in 
female and male EPCs. Differential methylation of genes involved in Wnt-
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signaling were observed between female and male EPCs. Methylation 
of genes regulated by brain-derived neurotrophic factor (BDNF) also 
differed by sex in EB.
Conclusion: Sex-related gene expression changes in the early post-
implantation mouse embryo are largely restricted to the EPC. Methylation 
of multiple genes involved in Wnt-signaling, a prerequisite for proper 
implantation and placentation, was different in male and female EPC. 
Methylation in EB was altered in genes regulated by BDNF, which has 
been shown to vary in a sex-dependent manner. In fact, sexually dimorphic 
methylation of BDNF in BPA rat brain correlates with behavior. Our results 
suggest that regulation of these critical pathways and upstream regulators 
at this early stage prior to production of sex hormone suggest estrogen/
testosterone-independent modulation during embryo development.

S-087
Precision Medicine in the First 1000 Days: Trajectories to a Healthy 
Future. Craig E Pennell,1 Carol A Wang,1 Stephen J Lye,2 Wendy Oddy,3 
Trevor Mori,4 Claire Meyerkort,5 Lawrence Beilin∗.4 1University of 
Newcastle, Newcastle, NSW, Australia; 2Lunenfeld-Tanenbaum Research 
Institute, Toronto, ON, Canada; 3University of Tasmania, Tasmania, 
Hobart, Australia; 4University of Western Australia, Perth, WA, Australia; 
5Sir Charles Gairdner Hospital, Perth, WA, Australia.
Introduction: Globally, obesity effects 604M, hypertension 1.8B, diabetes 
422M, and dyslipidaemia 2.8B. It is well established that the origin of 
these conditions is in the first 1000 days of life, influenced by genetics, 
epigenetics and the environment. To date population based interventions 
have had little or no impact on these conditions. The AIM of this study 
was to investigate PRECISION medicine in the first 1000 days to put 
individuals on trajectories of health rather than disease.
Methods: As part of a large international consortium (n~154K), we 
identified 60 single nucleotide polymorphisms (SNPS) associated with 
birthweight (BW) and adult metabolic disease (Nature 2016). Multigenic 
risk scores were developed with each SNP weighted by relative effect 
size, summed and rescaled so each corresponded to a BW increasing 
allele. Utilising the WA Pregnancy Cohort (Raine) Study, who have been 
followed in detail from pregnancy (1989-1992) to adulthood, we evaluated 
the relationships between risk scores and adult obesity, hypertension, 
dyslipidaemia, and diabetes, specifically evaluating interactions with 
nutrition in the first 1000 days of life (Raine Study, n=1354) were 
examined using appropriate regression models.
Results: Breastfeeding and healthy nutrition profiles at 1 and 2 years 
were associated with lower rates of: obesity (BMI/waist hip ratio/skin 
folds/%body fat determined by DEXA scan); hypertension; fasting insulin 
and HOMA; and triglycerides and HDL (P<0.05) at 20 and 22 years. 
Interactions between breastfeeding and genetic risk scores are summarised 
in the table. Poor nutrition in those with high risk scores was associated 
with the highest odds of adult disease with breastfeeding reducing the 
odds by ~50% for all phenotypes presented. Similar results were seen 
with nutrition at 1 and 2; however effect sizes were smaller.

Odds Ratio for Risk of Disease

Adult 
outcome

Low 
riskscore

Low 
riskscore

High 
riskscore

High 
riskscore P-value

Breastfed 
4months 
(ref)

Did not 
breastfeed

Breastfed 
4months

Did not 
breastfeed

Obesity 1.000 1.103 1.382 2.787 0.006

%Body 
Fat > 80th 
percentile

1.000 1.036 1.187 2.069 0.004

Systolic BP 
>140 1.000 0.766 1.667 4.362 0.043

Insulin>80th 
percentile 1.000 1.025 0.750 1.276 0.014

HDL<20th 
percentile ile 1.000 1.052 1.146 1.964 0.007

Conclusion: For the first time, precision medicine in the first 1000 days 
of life has been shown to offer opportunities for targeted intervention 
focused on the subset with highest risk of adult metabolic disease. These 
data suggest it is possible to put individuals on trajectories of health rather 
than disease with early simple, effective, interventions applied precisely 
to those at highest genetic risk.

S-088
The Association between Maternal Adiposity and Offspring Early 
Childhood Kidney Function in an Indigenous Australian Pregnancy-
through-to-Early-Childhood Cohort Study: The Gomeroi Gaaynggal 
Study. Kym M Rae∗,1 Tracy Schumacher,1 Eugenie R Lumbers,2 Yu Qi 
Lee†,1 Lyniece Keogh†,1 Kathryn Sutherland†,1 Loretta Weatherall†,1 
Kirsty G Pringle∗.2 1University of Newcastle, Tamworth, Australia; 
2University of Newcastle, Newcastle, Australia.
Introduction: Evidence from animal studies suggest that maternal 
obesity during pregnancy has a detrimental impact on offspring renal 
development and function. However, in humans, this area of research is 
relatively understudied. Indigenous Australians experience higher rates 
of renal disease and obesity among women of reproductive age than 
non-Indigenous Australians. Previous work from the Gomeroi gaaynggal 
cohort has shown that fetuses of mothers with high pre-pregnancy body 
mass index (BMI) had smaller combined kidney volume relative to fetal 
weight. Therefore, the aim of this study was to investigate associations 
between maternal adiposity and offspring kidney function in early 
childhood.
Methods: Eighty-eight mother-child dyads from the Gomeroi gaaynggal 
cohort were available for analysis. Pre-pregnancy weight was self-
reported by participants at their first visit and converted to BMI. Infant 
renal function was determined by urinary albumin:creatinine (A:C) and 
urinary protein:creatinine (P:C) collected by spot urine collection. Known 
confounders such as preterm birth, maternal smoking and diabetes were 
included in a multi-level mixed-effects linear regression with clustering 
to account for multiple samples from individuals, with remaining 
confounders identified through stepwise inclusion.
Results: There was no association between maternal BMI and infant 
kidney function (mean age: 14 months). The age of the child is potentially 
associated with P:C (Coef: -0.01, p=0.034), but this is inconclusive as 
the model fit was poor (p=0.31). The age of the child was significantly 
associated with the A:C (coef: -0.18, p=0.001), with good model fit 
achieved (p<0.001) and included n=54 observations with 34 clusters.
Conclusion: In this cohort of Indigenous Australian mother-child dyads, 
maternal adiposity during pregnancy did not influence offspring kidney 
function in early childhood. However, this needs to be replicated in a 
larger data set.

S-089
Differential Adverse and Protective Effects of Pre- and Post-Natal 
Protein Restriction on Cardiovascular Function at Adulthood in 
Mice. E. A Herrera,1,2 D. S Fernandez-Twinn,2 J. H Chen†,2 S. E Ozanne,2 
D. A Giussani∗.2 1Universidad de Chile, Santiago, Chile; 2University of 
Cambridge, Cambridge, United Kingdom.
Introduction: Rodents undernourished in utero show accelerated 
postnatal growth and, in adult life, have increased food intake, oxidative 
stress, early telomere shortening and decreased lifespan (Ozanne & Hales 
Nature 2004; 427: 141-5). Conversely, rodents born to normally fed dams 
but suckled by protein restricted dams show slow growth, reduced food 
intake, increased antioxidant defences, reduced telomere shortening and 
they live longer (Chen et al. Clin Sci 2010; 119(9): 373-84). Therefore, 
post-natal catch-up growth appears detrimental whereas postnatal 
catch-down growth appears protective on metabolic health and lifespan. 
However, whether cardiovascular health in adult life similarly tracks with 
the rate of postnatal growth is unknown. We hypothesized pre- and post-
natal protein restriction would have differential effects on cardiovascular 
function in adult mice and explored underlying mechanisms.
Methods: Pregnant C57/b16 mice were fed control (20%) or low (8%) 
protein diets during gestation and/or lactation. Cross-fostering at day 3 
established three groups: control (C, offspring born to and suckled by 
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control diet fed dams, n=24); recuperated (R, offspring of low protein 
diet fed dams nursed by control dams, n=19) and postnatal low protein 
(PLP, offspring of control dams nursed by low protein diet fed dams, 
n=13). At 17 months, offspring blood pressure was measured (tail cuff 
plethysmography). At 23 months, ex vivo femoral dilation was studied 
by myography using nitorprusside (SNP, 10-10-10-4 M) and methacholine 
(Methacholine, 10-10-10-4 M) + L-NAME (10-5 M) to establish nitric oxide 
(NO)-dependent and -independent mechanisms. Data were analyzed 
using ANOVA.
Results: Mice growth-restricted in utero but nursed by control dams 
(R) grew faster and were hypertensive at adulthood (Fig. 1A & B). 
Adult mice protein restricted postnatally remained small and had similar 
blood pressure to controls. However, PLP mice had enhanced femoral 
dilator responses to SNP and to methacholine (Fig.1C & D). The greater 
dilator response to methacholine was due to enhanced NO-independent 
mechanisms (Fig.1D).
Conclusion: There are critical time windows in early life where curtailed 
nutrition can either be detrimental (fetal life) or protective (suckling 
period) on adult cardiovascular function. The improved vascular 
phenotype in mice protein-restricted postnatally may provide protection 
during cardiovascular stress.
Support: BHF
*Figure(s) will be available online.

S-090
Adaptation of Mitochondrial Respiration in Cardiac and Diaphragm 
Fibers of Newborn Lambs after Maternal Hypercortisolemia. Serene 
Joseph†, Mengchen Li†, Stephanie Wohlgemuth∗, Maureen Keller 
Wood∗. University of Florida, Gainesville, FL, United States.
Introduction: We have previously shown that excess cortisol exposure in 
late gestation is associated with increased incidence of perinatal mortality. 
Transcriptomic analysis suggested that mitochondrial carbohydrate 
metabolism was adversely impacted in heart and diaphragm of these 
fetuses.
Methods: In a sheep model of maternal stress, pregnant ewes were 
continuously infused with cortisol (1mg/kg/day; d115-birth, CORT, 
n=5) or were untreated (CONT, n=6). Lambs were euthanized ~48 hours 
after delivery. Septum and diaphragm were stored in tissue preservation 
medium, BIOPS (4°C); muscle fiber bundles were mechanically separated 
and permeabilized in BIOPS-saponin. Mitochondrial respiration (O2 flux) 
was assessed by high-resolution respirometry (O2k, Oroboros) under 
hyperoxic conditions (220-450 µM O2). The protocol assessed leak 
respiration in the presence of complex I substrates pyruvate, glutamate and 
malate. Addition of ADP (PCI), followed by succinate (PCI+II) stimulated 
respiration. Integrity of the outer membrane was assessed by addition 
of Cytochrome C. Titration of the uncoupler, FCCP induced maximal 
uncoupled respiration (ECI+II) and subsequent inhibition of complex 
I by rotenone, allowed measurement of complex II supported maximal 
respiration (ECII). Residual, non-mitochondrial oxygen consumption was 
determined by addition of complex III inhibitor antimycin A. Maximal 
complex IV activity (ECIV) was determined by addition of the substrate, 
TMPD in the presence of the antioxidant ascorbate. Oxygen flux (pmol 
O2/s/mg wwt) and flux control ratios (FCR; O2 flux divided by ECI+II) 
were analyzed using Datlab 6 (Oroboros). Statistical analysis was 
performed by Student t-test (p<0.05).
Results: We found that the FCR of uncoupled complex IV respiration, 
ECIV, was significantly higher in the cardiac septum of CORT compared to 
CONT lambs (1.55±0.13 vs 1.11± 0.10). The FCR of activated respiration, 
PCI+II, was higher in the diaphragm from CORT compared to CONT 
lambs (0.77± 0.03 vs 0.69± 0.02).
Conclusion: An increase of respiratory complex capacity in the cardiac 
septum and diaphragm suggests a higher capacity for mitochondrial 
energy production in lambs that have been exposed to maternal 
hypercortisolemia. We conclude that the postnatal cardiac and diaphragm 
muscle mitochondria adapt to the adverse effects of excess prenatal cortisol 
to allow for normal mitochondrial function in these muscles in the neonate.

S-091
Maternal Obesity (MO) Impairs Cardiovascular Function in Aged 
Ewes. Qiurong Wang†,1 Christopher L Pankey†,1 Dallas Q Sturdevant†,1 
June Boon,2 Carey Edwards,3 Stephen P Ford∗,1 Wei Guo,1 Peter W 
Nathanielsz∗.1 1University of Wyoming, Laramie, WY, United States; 
2Colorado State University, Fort Collins, CO, United States; 3Alpine 
Animal Hospital, Laramie, WY, United States.
Introduction: One-third of American women of reproductive age are 
overweight. Human epidemiological and animal studies show that MO 
increases offspring cardiovascular (CVS) disease risk. Although well 
studied in early life, the impact of MO on offspring (F1) CVS function 
in relation to aging is uninvestigated in any species. We studied sheep, a 
precocial species with many similarities to human pregnancy - generally 
one or two F1, and similar maternal nutritional load: maternal body weight 
and a slower developmental trajectory.
Methods: From 60 days before and through pregnancy, ewes ate either 
100% (control) or 150% (MO) National Research Council (NRC) 
recommended diet. After weaning, female F1 ate 100% NRC. At 1y and 
10y age (normal lifespan ~11y), we measured F1 cardiac function and 
blood pressure (BP). Cardiac function and geometry were evaluated in 
conscious sheep with two-dimensional guided M-mode echocardiography. 
BP was measured via an auricular artery catheter. Data mean±SEM, 
analysis by ANOVA with pairwise comparisons: *p < 0.05.
Results: In young MO F1 (YMO), fractional shortening (FS) and ejection 
fraction (EF) were similar to young control F1 (YCON). However, end 
diastolic volume (EDV) (p=0.04) and cardiac output (CO) (p=0.02) were 
reduced in YMO vs. YCON. Interventricular septal thickness (IVS) in 
diastole (p=0.03) and systole (p=0.003) were reduced in YMO vs. YCON. 
Aged MO F1 (AMO) cardiac function was compromised vs. aged control 
F1 (ACON) with lower FS (p=0.02) and EF (p=0.02) and decreased EDV 
(p=0.03), stroke volume (SV) (p=0.02), and CO (p<0.01). In controls, 
aging did not affect FS or EF. However, CO (p=0.05), EDV (p=0.01) and 
end systolic volume (ESV) (p<0.01) increased in ACON vs. YCON. IVS 
in systole (p=0.03), LVPW in systole (p<0.001) and diastole (p<0.001) 
increased in ACON vs. YCON. IVS in diastole (p=0.06) tended to increase 
in ACON vs. YCON. In MO F1, age impaired cardiac function with 
decreased EF (p<0.01). However, CO (p=0.02), EDV (p<0.01), ESV 
(p<0.01), and SV (p=0.05) increased in AMO vs. YMO. IVS in systole 
(p=0.02) and diastole (p<0.01), LVPW in systole (p<0.001) and diastole 
(p<0.01) increased with age in AMO vs. YMO. Diastolic BP increased 
in YMO (p=0.03) vs. YCON. With aging, systolic/diastolic BP, and mean 
arterial pressure increased in both control (ACON vs. YCON) and MO 
F1s (AMO vs. YMO).
Conclusion: MO in sheep affects F1 CVS function at 1y (human 
equivalent 20y) and effects increase in old age. MO compromises normal 
CVS aging. In this study CON and MO F1 ate the same diet after weaning. 
Therefore challenges with a second hit, e.g. Western-style diet, need to 
be introduced.

S-092
The Influence of Maternal Diet During Pregnancy on Hepatic Lipid 
Metabolism in 3-Month-Old Male Offspring. Ji Eun Du, Eun Jin Kwon, 
Young-Ah Yoo, Soo Min Kim, Young Ju Kim. Ewha Womans University, 
Seoul, Korea, Republic of.
Introduction: Maternal diet during pregnancy and lactation affects fetal 
development and long-term health outcomes. The liver plays critical 
role to regulate cell growth and lipid metabolism. Little is known about 
molecular mechanism by which maternal diet contribute to hepatic lipid 
metabolism. Thus, we investigated the effect of maternal diet during 
pregnancy on lipid metabolism of offspring by assessing expression of 
transcription factors regulating lipogenic genes in the liver.
Methods: Sprague-Dawley rat were divided into three groups: AdLib/
AdLib (fed a normal diet during the entire experimental period), FR/AdLib 
(given a 50% food-restriction diet during pregnancy and a normal diet 
during lactation), HF/HF (given a 45% high fat diet during experimental 
period). In 3-month-old male offspring, plasma metabolic profiles and 
lipid droplet were measured by enzymatic colorimetric method and 
electron microscope. The mRNA expression levels of main transcription 
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factor, hepatic nuclear factor 4α (HNF4α), Farnesoid X receptor, sterol 
regulatory element-binding protein1 (SREBP1) in offspring’s liver were 
determined by real-time PCR. The methylation levels of HNF4α in the 
P1 promoter were measured by bisulfite sequencing.
Results: In 3-month-old male offspring, body weight was heavier in the 
HF/HF, while weight gain of FR/AdLib and HF/HF was significantly 
increased than control. In addition, FR/AdLib and HF/HF showed greatly 
larger in lipid droplet size compare to control group in liver. Glucose 
and insulin levels were significantly higher in the HF/HF than other two 
groups. The mRNA expression levels of SREBP1 were significantly 
increased in the FR/AdLib and HF/HF. Interestingly, the relative mRNA 
levels of HNF4α were significantly decreased, while the methylation levels 
of HNF4α in the P1 promoter were significantly increased compared to 
those of control.
Conclusion: Our findings suggest that maternal diet during pregnancy 
affect hepatic lipid metabolism of male offspring, thus contributing adverse 
health outcome in later life.

S-093
Healthy Start ECHO Study: Associations between the Activity of Key 
Placental Signaling Pathways and Body Composition at Birth and 
4-6 Months of Age. Kathryn E Erickson, Keleher R Madeline, Katerina 
Kechris, Dana Dabelea, Kristen E Boyle, Thomas Jansson. University of 
Colorado-Denver-Anschutz Medical Campus, Aurora, CO, United States.
Introduction: Placental function has been proposed to determine life-
long health, however there is a paucity of data linking placental function 
to long-term infant outcomes in humans. Insulin/IGF-I, AMPK, mTOR 
and ER stress signaling pathways respond to a wide array of maternal 
signals and regulate key placental functions including nutrient transport, 
mitochondrial function, protein synthesis, and hormone secretion. Both 
restricted and accelerated growth are associated with an increased risk 
for metabolic disease in later life. Placental insulin and mTOR signaling 
have been reported to be increased in obese women delivering large babies 
and inhibited in intrauterine growth restriction. HYPOTHESIS: Placental 
insulin and mTOR signaling are positively correlated to intrauterine 
growth and increased fat mass at 4-6 months of age.
Methods: Using placental villus samples (n=67-112) collected in the 
Healthy Start study from mothers with a pregravid body mass index 
between 17.9 and 45.8, total expression and phosphorylation of proteins in 
the Insulin/IGF-I, AMPK, mTOR and ER stress signaling pathways were 
analyzed utilizing simple western WES (Protein Simple). Associations 
between these placental functional readouts and body weight, fat free 
mass and fat mass at birth and 4-6 months were analyzed in R statistical 
software. Significance was determined using a Pearson’s product-moment 
correlation test.
Results: Positive correlations were observed between the ratio of 
phosphorylated/total S6 in the placenta and fat free mass at birth (n=66, 
R²=0.3, p=0.012) and between phosphorylated AMPK (p-AMPK) and 
fat free mass at birth (n=90, R²=0.3, p=0.016). Moreover, placental 
p-AMPK was positively correlated to fat mass (n=87, R²=0.2, p=0.038) 
at 4-6 months of age and placental insulin receptor beta (IR-β) protein 
expression was positively correlated to fat free mass at 4-6 months of age 
(n=104, R²=0.2, p=0.036).
Conclusion: The positive correlations between placental phosphorylated/
total S6 ratio, a mTOR functional signaling readout, and fat free mass 
at birth and placental IR-β protein expression and fat free mass at 4-6 
months of age may be related to the role of placental insulin and mTOR 
signaling as a positive regulator of placental function, including placental 
amino acid transport, promoting lean body mass growth in early life. The 
positive correlation between placental AMPK activity, an indicator of 
energy status, and fat free mass at birth but with fat mass at 4-6 months of 
age suggests a complex relationship between placental AMPK signaling 
and early life growth.

S-094
Sex-Specific Mechanisms behind Heightened Adrenal Function 
Following Maternal and Postnatal Obesity in Mice. Noriko Ogawa∗, 
Aisha Rasool†, Jessica L Teeling∗, Felino R Cagampang∗, Lucy R 
Green∗, Kirsten R Poore∗. University of Southampton, Southampton, 
United Kingdom.
Introduction: Obesity is associated with hyperactivity of hypothalamo-
pituitary adrenal (HPA) function, which increases the risk of stress-related 
disorders such as anxiety and depression. One in five women going in to 
pregnancy are obese. The response of the adult HPA axis to obesity may 
therefore be influenced by prior fetal exposure to maternal obesity. We 
measured adrenal corticosterone output and steroidogenic enzymes in 
young and mature adult mice exposed to maternal and/or postnatal obesity.
Methods: Female C57BL/6 mice were fed either an obesogenic high fat 
diet (HF; 45% kcal fat) or control diet (C; 7% kcal fat) at least 6 weeks 
before mating, throughout pregnancy and lactation. Offspring were fed 
C or HF diet from weaning (3 weeks) onwards, creating 4 groups of 
male and female offspring (CC, n=6-9; CHF, n=4-7; HFC, n=5-7; HFHF, 
n=5-8 per sex). In adrenal glands from 15 and 52 week-old offspring, 
mRNA levels of steroidogenic enzymes (StAR, CYP11A1, 3βHSD1, 
CYP21A1) and ACTH receptor (MC2R) were measured by RT-PCR. 
Plasma corticosterone concentration was measured by ELISA before 
(baseline) and during restraint test (area under curve, AUC). Data were 
analysed by 2-way ANOVA, with significance P<0.05.
Results: Postnatal obesity, regardless of maternal obesity, increased basal 
corticosterone in male and female offspring at 52 but not 15 weeks. In 
52 week-old males only, this was accompanied by increased adrenal 
steroidogenic enzyme expression, although the corticosterone AUC 
during stress was reduced. Maternal obesity decreased steroidogenic 
enzymes in both sexes at 15 weeks, without an effect on corticosterone 
output. Conversely in 52 week-old males, steroidogenic enzymes and 
corticosterone AUC were increased by maternal obesity. MC2R levels 
were decreased by postnatal obesity in 15 week-old males and in 52 
week-old females, but only in those with maternal C diet (CHF vs. CC 
). Maternal obesity increased MC2R levels only in those also exposed to 
postnatal obesity (HFHF vs. CHF).
Conclusion: This study confirms that postnatal obesity alters HPA 
function in older adults. In males, the postnatal HF diet induced changes 
in basal adrenal output that were associated with altered steroidogenic 
enzymes, while in females effects on basal corticosteroid output are more 
likely to be controlled by central components of the HPA axis. There were 
no overt interactions between pre- and postnatal obese environments on 
adrenal steroidogenic capacity, but prenatal obesity in itself had effects 
that changed with age and were sex specific. Heightened adrenal output 
induced by either maternal or postnatal obesity could increase the risk of 
anxiety-related disorders in the long term.
This work was supported by Japan Society for the Promotion of Science, 
The Gerald Kerkut Charitable Trust.

S-095
MicroRNA (miRNA) Gene Interactions in the Frontal Cortex of 0.9% 
Gestation (Term) Intrauterine Growth Restriction(IUGR) Baboon 
Fetuses. Stephanie M Guida-English†,1 Callum J Bell∗,1 Cun Li∗,2 Peter 
W Nathanielsz∗,2 Laura A Cox∗.3 1National Center for Genome Resources, 
Santa Fe, NM, United States; 2University of Wyoming, Laramie, WY, 
United States; 3Wake Forest School of Medicine, Winston-Salem, NC, 
United States.
Introduction: We studied the frontal cortex (FC) of 165-day baboon 
fetuses whose mothers were moderately nutrient restricted (MNR) to 
understand the mechanisms behind the impaired cognition observed by 
programming by MNR. We hypothesized that key molecular signaling 
pathways are altered in the FC of term IUGR baboon fetuses. We also 
hypothesized that these altered pathways are sex-specific and regulated, 
in part, by miRNAs.
Methods: NR pregnant baboons were fed 70% of global feed eaten by 
Controls (C) and their fetuses were moderately IUGR at term (weight 
reduction ~12% of C). We studied the FC in 6 C and 6 IUGR fetuses 
(n=3 female, 3 male in each group).We used gene arrays (Human-6 
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BeadChips, Illumina) to identify differentially expressed genes (DEG) 
and RNA-Seq to identify DE miRNAs in the FC and determined altered 
pathways and miRNA-mediated regulation. Differential gene and miRNA 
results were filtered at p < 0.05. miRNA gene targets were identified using 
miRTarBase for Homo sapiens, an experimentally validated interaction 
database. Significant genes and miRNA targets were examined for inverse 
expression indicative of miRNA-regulated genes.
Results: There were 537 DEGs in females (38 with inversely regulated 
target miRNAs) and 411 DEGs in males (57 with target miRNAs). 
Pathways containing 4 or more potentially miRNA-regulated genes in 
males: Cancer (hsa05200), Viral carcinogenesis (hsa05203), PI3K-Akt 
signaling (hsa04151), MicroRNAs in cancer (hsa05206), and Alcoholism 
(hsa05034); females: Alcoholism (hsa05034), and Metabolic pathways 
(hsa01100). However, since we had previously shown increased apoptosis 
in fetal IUGR baboons, we focused on sex-specific differences seen in 
apoptotic pathway (hsa04210) survival factors. There is coordinated up 
regulation of genes CSF2RB, PIK3CG, IKBKG (IKK regulatory subunit), 
XIAP, and BIRC3 in female IUGR fetuses. In males, we similarly see 
CSF2RB up regulated in MNR fetuses, as well as IKBKB (another IKK 
subunit). Conversely, HRAS, also part of the survival factor pathway is 
down regulated in male IUGR fetuses with the known miRNA targets 
hsa-let-7a-5p and hsa-miR-139-5p up regulated, indicating potential 
miRNA regulation.
Conclusion: We observed sex-specific differences in differential gene and 
miRNA expression between C and IUGR FC. In females, all apoptotic 
survival factors with altered expression were up regulated, indicating a 
coordinated anti-cell death response. However, in males a few cell survival 
genes were up regulated, but also one potentially down regulated by two 
miRNA-target interactions, highlighting a more complex response to 
IUGR in males.

S-096
The Prevention of Defective Neurodevelopment in the Neonates with 
Intrauterine Growth Restriction. S. Joseph Huang∗,1,2 Xiaofang Guo,1 
Umesh Jinwal,1 Danielle Gulick.1 1University of South Florida, Tampa, 
FL, United States; 2E-Da Hospital/I-Shou University, Kaohsiung, Taiwan.
Introduction: Increasing evidence indicates lifelong health foundations 
are programmed during fetal development with environmental and 
nutritional signals crucially affecting early fetal growth plasticity. 
Dysregulated fetal programming-initiated intrauterine growth restriction 
(IUGR) contributes substantially to long-term intellectual and behavioral 
disorders, chronic cardiac and lung diseases, hearing and visual 
impairment and cerebral palsy. Moreover, the development of cognitive 
and motor functions is impeded by IUGR. Currently, no effective IUGR 
prevention exists. About 1,800 years ago, Chinese canonical medicine 
described treating blood stagnation with Guizhi Fuling Wan (GFW). It 
remains a common multi-herbal formula to prevent spontaneous abortion. 
Although GFW administration to pregnant women is accompanied by 
minimal maternal side effects. Our previous results showed that GFW 
improved fetal-placental development in IUGR-prone mice. Thus, the 
current study aims to test the hypothesis that GFW improves neonatal 
development in newborns following IUGR.
Methods: An IUGR-prone mouse model mating 8-week-old virgin 
female CBA and 10-week-old male DBA/2 mice was used. CBA mice 
were treated with GFW (0.3 gm/kg in ddH2O/day) or ddH2O by oral 
gavage for 7d before mating with DBA/2 mice. Treatment was continued 
throughout gestation. The neonatal growth was monitored by body weight 
increase. An array of behavioral tests, including hindlimb suspension, 
negative geotaxis, cliff aversion and open field, was used to examine the 
neurodevelopment of the neonates.
Results: Postnatal body weight increase showed no significant difference 
between pups from dams treated with GFW and dams treated with vehicle 
before 10-week-old. The body weight of offspring from control CBA 
mice was greater than that of offspring from GFW-treated CBA mice. The 
offspring from GFW-treated CBA mice displayed faster acquisition of 
hindlimb suspension, negative geotaxis and cliff aversion tests. Moreover, 
GFW reduced hyperactivity in offspring from control CBA mice.

Conclusion: GFW not only prevents obesity in adult mice born with 
IUGR, but also improves neuromuscular function, body muscle strength 
and posture, vestibular and proprioceptive functions as well as labyrinthine 
reflex, strength and coordination during neonatal development. 
Furthermore, the development of attention deficit hyperactivity disorder in 
pups with IUGR can potentially be suppressed by treating dams with GFW.

S-097
Periconceptual and Antenatal Maternal Alcohol Consumption and 
its Effects on Neurodevelopmental Outcomes at Two and Five Years 
of Age. Fergus P McCarthy,1 Deirdre Murray,1 Ali S Khashan,2 Shahina 
Begum,3 Sinead Flanagan,1 Roisin M Ryan,1 Jonathan O’B Hourihane,1 
Louise Kenny.4 1The Irish Centre for Fetal and Neonatal Translational 
Research, Cork, Ireland; 2University College Cork, Cork, Ireland; 3King’s 
College London, London, United Kingdom; 4University of Liverpool, 
Liverpool, United Kingdom.
Introduction: Alcohol use during pregnancy has been linked to adverse 
neurodevelopmental outcomes including attention deficit hyperactivity 
disorder and poorer educational attainment. Despite these risks, prevalence 
of alcohol use during pregnancy remains high. The aim of this study was to 
investigate the association between alcohol consumption before and during 
pregnancy and neurodevelopmental outcomes at two and five years of age. 
Methods: This study was a retrospective analysis of two prospective 
cohort studies; Screening of Pregnancy Endpoints (SCOPE) and Babies 
After SCOPE: Evaluating the Longitudinal Impact on Neurological and 
Nutritional Endpoints (BASELINE) in Cork, Ireland. We utilised data 
from 1537 babies born to SCOPE women who were followed up at two 
and five years of age. SCOPE participants were interviewed at 15 weeks’ 
gestation and information on alcohol intake before pregnancy and until 
the time of interview was obtained using a standardised questionnaire. 
At two and five years of age neurodevelopmental progress was assessed 
using the Child Behavioural Checklist. Kaufmann’s Brief Intelligence Test 
was also administered to the children at five years of age.
Results: 81% women reported consuming some alcohol in pregnancy. 
59% (n=884) reported occasional-low alcohol consumption in the first 
15 weeks of pregnancy and 22% (n=334) moderate-heavy alcohol 
consumption in the first 15 weeks of pregnancy. 58.8% women reported 
any binge drinking in the three months before pregnancy, and 44% 
(n=680) reported binge alcohol consumption during the first 15 weeks 
of pregnancy, with just 4 (0.3%) continuing to binge drinking at 15 
weeks pregnancy. 941(61.2%) and 737 (48.0%) children undertook the 
Childhood Behavioural Checklist at two years and five years of age 
respectively. 755 children underwent the Kaufman Brief Intelligence Test 
at five years of age. Compared to the children of mothers who abstained 
from alcohol, there was no difference in neurodevelopmental scores in 
children of mothers who drank occasional-low or moderate-heavy amounts 
pre pregnancy, or continued to drink at 15 weeks’ gestation. At age five, 
children’s IQ scores decreased as maternal alcohol consumption in the 
first trimester increased (-0.002 decrease for each unit increase in alcohol 
consumption, 95%CI -0.003 to -0.0004)
Conclusion: Periconceptual and binge alcohol exposure had no consistent 
effect on child neurodevelopment outcomes at two and five years of age. 
Increasing alcohol consumption was associated with a mild decrease in 
children’s IQ scores at five years of age.

S-098
Markers of Neuroinflammation in Obese Mouse Brains is Worsened 
by Obesity in Pregnancy. Aisha Rasool†, Felino R Cagampang∗, Lucy R 
Green∗, Jessica L Teeling∗, Kirsten R Poore∗. University of Southampton, 
Southampton, United Kingdom.
Introduction: Chronic low-grade inflammation is thought to play a role 
in the association between adult obesity and neuropsychiatric disorders. 
But one in five pregnant women are also obese and this may expose the 
developing fetal brain to inflammation. This prior exposure of the fetus 
may influence the effect of adult obesity on neuropsychiatric disorders. In 
this study we measured markers of inflammation in the brain of young and 
mature adult mice exposed to diet-induced pre- and/or postnatal obesity.
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Methods: Female C57BL/6 mice were fed either an obesogenic high fat 
diet (HF; 45% kcal fat) or control diet (C; 7% kcal fat) at least 6 weeks 
before mating, throughout pregnancy and lactation. Offspring were fed C 
or HF diet from weaning (3 weeks) onwards, creating 4 groups of male 
and female offspring: (CC, n=4-9; CHF, n=4-8; HFC, n=4-7; HFHF, 
n=3-8 per sex). In key brain regions that regulate anxiety and memory 
(paraventricular nucleus (PVN) of hypothalamus and CA3 region of 
hippocampus) from both 15 and 52 week-old offspring, mRNA levels 
of inflammatory markers (IL1β, IL6, TNFα) and FCδR1 (a marker of 
activated microglia) were measured by RT-PCR. Plasma IL6 concentration 
was measured by ELISA at 52 weeks. Data were analysed by 2-way 
ANOVA, with significance at P<0.05.
Results: At 15 weeks, inflammatory markers in the PVN were increased 
by maternal obesity, with highest mRNA levels of IL1β, IL6 and TNFα 
in the HFHF group compared to all other groups (no effect of sex). At 
52 weeks, a similar region-specific pattern of elevated inflammatory 
markers was observed, particularly in the HFHF group, but only in females 
(increased IL6 in PVN and CA3; increased IL1β and TNFα in CA3). In 
males exposed to maternal obesity, FCδR1 levels in both the PVN and 
CA3 were increased at 15 weeks but were decreased at 52 weeks. Postnatal 
obesity increased circulating IL6 concentrations and reduced CA3 FCδR1 
levels in 52 week-old males and females.
Conclusion: This study shows that maternal obesity increases 
inflammatory markers in the adult offspring brain which is exacerbated 
in a postnatal obese environment. With increasing age, this became 
most prominent in females. The age-specific increase in hippocampal 
FCδR1 in 15 week-old males exposed to maternal obesity suggests that 
microglial activation may play a role in the memory impairment we 
have previously observed in these animals. We confirm in our mouse 
model that adult obesity in itself increases systemic inflammation and 
also affected hippocampal FCδR1 levels. Overall these data suggest 
that the effects of obesity on neuropsychiatric disorders may be worse 
in individuals previously exposed to maternal obesity due to heightened 
neuroinflammation.
Supported by The Gerald Kerkut Charitable Trust

S-099
Do Hormones in Pregnancy Indicate Fetal Endocrine Disruption? 
Jennifer J Adibi,1 Qing Yin†,1 Xiaoshuang Xun†,1 Andrea Bellavia,2 
Shyamal Peddada,1 Emily Barrett,3 Shanna Swan∗.4 1University of 
Pittsburgh Graduate School of Public Health, Pittsburgh, PA, United 
States; 2Harvard T.H. Chan School of Public Health, Boston, MA, United 
States; 3Rutgers University- School of Public Health, Piscataway, NJ, 
United States; 4Icahn Mt. Sinai School of Medicine, New York, NY, 
United States.
Introduction: Urinary levels of phthalate metabolites and self-reported 
stress in pregnant women are associated with reproductive health 
outcomes in their children. Both exposures are common and co-occurring, 
and have clinical and public health implications. We evaluated joint 
prenatal exposures to phthalates and stress as they relate to infant 
anogenital distance (AGD), and investigated placental-fetal hormones as 
potential mediators. Previous work evaluated placental human chorionic 
gonadotropin (hCG) in this framework. Here we extend our analysis 
to include 4 additional placental-fetal hormones routinely measured in 
prenatal care: Pregnancy associated plasma protein (PAPP-A), Inhibin-A, 
Estriol, and Alpha Fetoprotein (AFP).
Methods: Pregnant women were recruited into the TIDES Study at 4 
U.S. sites from 2010 - 2013 (N=754). Phthalate concentrations were 
measured in a first trimester urine sample (mean gestational age 12 wks). 
Hormones were abstracted from the medical records for those women 
who underwent prenatal screening as part of their normal clinical care 
(N=509) in the first and second trimesters. Stressful life events (SLEs) 
were measured by maternal self-report, and recorded by the trimester 
in which the events occurred. Newborn anogenital distance (AGD) was 
measured within one week of birth by trained research technicians. Fetal 
sex-specific associations between exposures and outcome were estimated. 
A four-way decomposition to evaluate the proportion of the total effects 

of phthalate metabolites on male and female infant anogenital distance 
due to placental hormones was conducted. Analyses were conducted in 
SAS 9.4, R, and STATA 15.0.
Results: We replicated previous findings and gained additional insights. 
Maternal SLEs (+/-) were associated with higher urinary metabolite levels 
in women carrying females. SLEs and phthalates were associated with 
levels of hCG and other hormones. SLEs were positively associated with 
AGD in females and negatively associated in males. Of the hormones, 
hCG was associated with AGD in a sex-specific pattern and Estriol 
was negatively associated in all women. Mediation analysis allowed 
disentangling the phthalate associations into proportions due to changes 
in specific placental-fetal hormones, versus direct pathways.
Conclusion: By incorporating knowledge of placental-fetal hormone 
levels, it is possible to gain insight into the statistical and/or biologic 
mechanisms by which common exposures are correlated with 
developmental endpoints in the children. This may prove useful in 
identifying opportunities for prevention.

S-100
The Effects of Anterpartum Progesterone on Fetal Autonomic System 
Maturation. Julie R Whittington, Recep Avci, Diana Escalona-Vargas, 
Curtis L Lowery, Hari Eswaran∗. University of Arkansas COM, Little 
Rock, AR, United States.
Introduction: Progesterone administration has been shown to reduce 
the rate of preterm birth in high-risk singleton pregnancies. This is now 
considered the standard of care in the United States. Several studies 
reported that no long-term effects of exposure to progesterone exist with 
regards to health status, neurophysiological development, or congenital 
anomalies but no data exists regarding in utero effects. Additionally, 
progesterone has been shown to be neuroprotective in patients with 
traumatic brain injury in stage II clinical trials. Our goal was to utilize 
the direct biomagnetic measurements and to explore in utero effects of 
progesterone on the fetal autonomic nervous system (ANS) by combining 
heart and movement parameters.
Methods: Fifteen pregnant women who were under progesterone 
administration and 21 control subjects participated in the study and 
completed biomagnetic recordings. Fetal heart signals were extracted 
from the recordings and R peaks were identified. Next, fetal RR-intervals 
and heart rate (fHR) were measured. Heart rate variability (fHRV) were 
analyzed using the standardized methods. Fetal movement (fM) and 
coupling of fM and fHR acceleration were investigated and, coupling 
parameters were computed. The group differences were assessed using 
analysis of covariance with group as the factor of interest and gestational 
age as the continuous covariate.
*Figure(s) will be available online.
Results: Our findings revealed that no significant differences existed in 
fHR and fHRV parameters between the two groups. Similarly, the number 
of all fMs and coupled fMs were not significantly different. On the other 
hand, coupling index (the proportion of the coupled fMs to all fMs) 
was higher in the progesterone group with a trend towards significance 
(P=0.082), and the mean duration of the coupled fMs was higher in the 
control group (P=0.048).
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Fetal heart rate variability measures and the coupling parameters

Progesterone 
(N=15)

Control 
(N=21) P-Value

Mean HR (bpm) 140.4 (8.3) 142.7 (7.5) 0.428

Mean RR (ms) 429.6 (26.0) 422.2 (22.4) 0.414

SDNN (ms) 17.9 (6.3) 18.3 (5.4) 0.733

RMSSD (ms) 6.7 (1.9) 6.9 (1.7) 0.615

ApEn 1.1 (0.3) 1.0 (0.4) 0.430

pNN20 (%) 1.2 (1.2) 1.3 (1.0) 0.767

pNN15 (%) 4.5 (4.2) 4.1 (3.2) 0.826

pNN10 (%) 8.5 (6.7) 7.7 (5.4) 0.787

PoincareSD1 (ms) 4.7 (1.3) 4.9 (1.2) 0.607

PoincareSD2 (ms) 24.8 (8.9) 25.4 (7.7) 0.746

FM (count) 7.8 (5.4) 8.9 (3.2) 0.748

Coupled FM (count) 3.4 (1.9) 2.3 (1.7) 0.136

Coupling Index (%) 48.0 (33.7) 28.3 (20.7) 0.082

Mean Latency (s) 3.7 (2.7) 4.8 (3.0) 0.289

Coupled FM Dur. (s) 10.4 (2.4) 12.9 (3.7) 0.048

Conclusion: Fetal ANS regulates the fHRV and fHR-fM coupling is 
related to fetal ANS maturation. Our results show that in utero exposure to 
progesterone has no direct impact on the fetal ANS but slight differences 
in coupling parameters may suggest an effect in maturation and a possibly 
neuroprotective effect from progesterone.

S-101
Polyomic Analyses of Human Fetal Endocrine Organs Predict 
Persistent Fetal Inflammation and Reduced Fetal Vitamin D 
Signalling in Pregnancies of Mothers with High BMI. Panagiotis 
Filis,1 Natasha Walker†,1 Michelle Bellingham∗,2 Zoe C Johnston†,2 Peter 
O’Shaughnessy∗,2 Paul A Fowler∗.1 1University of Aberdeen, Aberdeen, 
United Kingdom; 2University of Glasgow, Glasgow, United Kingdom.
Introduction: Around half of expectant mothers worldwide are 
overweight or obese. Children born to mothers with high maternal body 
mass index (BMI) are more likely to develop obesity, cardiovascular 
disease, and Autism Spectrum Disorders. While it is widely accepted that 
many adult health-related issues originate during fetal life, the mechanisms 
linking maternal obesity to development of post-natal disorders remain 
unclear. Studies targeting fetal development can describe mechanisms 
and identify interventions to ameliorate adverse health effects associated 
with maternal lifestyle. Here we measured transcripts and proteins using 
high-throughput approaches in key fetal endocrine organs to examine 
how high maternal BMI affects the fetus.
Methods: RNA and protein extracts were prepared from placentas, livers, 
adrenal glands and plasma from electively terminated fetuses of normally-
progressing pregnancies (12-20 weeks gestation) (NHS Grampian, REC 
04/S0802/21). Transcripts were measured using Illumina RNA sequencing 
in fetal livers and adrenal glands. Proteins were measured using liquid 
chromatography coupled to mass spectrometry in adrenal glands, livers, 
placentas and plasma. Informatics were performed using Ingenuity 
Pathway Analysis. Multivariate regression analyses incorporating age, 
sex and maternal BMI were used to identify differentially expressed 
factors. Numbers ranged from 40-80 fetuses equally distributed across 
age, sex and maternal BMI.
Results: Increased inflammation, insulin, estradiol, and PPARgamma 
signalling, and decreased Vitamin D signalling pathways were predicted 
in livers, adrenals and placentas in the BMI≥25 group. Liver transcripts 
of pro-inflammatory cytokines (CXCL2, IL8, IL33, IL6, TGFB1, CCL2), 
nitric oxide synthases (NOS1, NOS2, NOS3), and plasma levels of soluble 
CD14 antigen increased in the BMI≥25 group. Glycated albumin peptides 
increased in fetal plasma in the BMI≥25 group, as did placental levels 

of Vitamin-D binding protein. Liver transcripts of vitamin D receptor 
increased in the BMI≥25 group. Liver triglycerides increased with BMI 
in female fetuses only.
Conclusion: During pregnancy, high BMI mothers are pro-inflammatory 
and here we show that such a pro-inflammatory environment is reflected 
in the fetus. The latter is expected to be a significant contributor to 
offspring disease predisposition and may explain why children from 
mothers with high BMI are more likely to develop non-alcoholic fatty 
liver disease, obesity, metabolic disorders and altered neurodevelopment. 
Reduced vitamin D signalling in the fetal organs suggests that vitamin 
D supplementation during pregnancy may ameliorate negative outcomes 
in children at risk.

S-102
Effect of Gestational Long Term Hypoxia on the FGF21 Complex 
(FGF21-FGFR1-βKlotho) in Ovine Perirenal Adipose Tissue in the 
Transition from Fetus to Lamb. Naoshi Yamada,1 Kanchan Kaushal,1 
James Williams,1 Dean A. Myers,2 Charles A. Ducsay∗.1 1Center for 
Perinatal Biology, Loma Linda University, Loma Linda, CA, United 
States; 2Dept. Ob/Gyn, University of Oklahoma HSC, Oklahoma City, 
OK, United States.
Introduction: We have previously shown that exposure to long-term 
hypoxia (LTH) during gestation enhanced the expression of genes 
associated with the beige/brown phenotype of perirenal adipose tissue 
(PAT) in the fetus. However, at ~14 days’ post-partum, LTH lambs show 
a marked suppression of of genes associated with beige/brown adipose 
tissue compared to normoxic controls. Fibroblast growth factor21 (FGF21) 
is an essential hepatokine that signals target cells through a receptor 
complex of FGF receptors, and co-factor (β-Klotho). In rodents, the 
molecular program of gene expression supporting beige adipose function 
is induced via FGF21. Therefore, the present study was designed to test 
the hypothesis LTH alters FGF21 signaling in the transition from fetal 
to neonatal sheep.
Methods: Pregnant ewes were maintained either at sea level (300m, 
normoxic control) or high altitude (LTH; 3,820m) for ~ 100 days. At 
138-141 days’ gestation, PAT and liver samples, as well as plasma, were 
collected from control and LTH fetuses at C-section. Additional control 
and LTH ewes were allowed to deliver, and samples were collected from 
the lambs at ~day 14 post-partum. Plasma FGF21 was quantified by ELISA 
(pg/ml), and the FGF21 complex, which includes FGF21 (adipose and 
liver), FGF receptor 1 (FGFR1) and β-Klotho were quantified by Western 
analysis (relative optical density x 1x103).
Results: There were no differences in any of the measured parameters 
between control and LTH groups within fetuses or lambs. There were, 
however, significant changes in plasma FGF21 as well as adipose and liver 
FGF21 (Table1). Surprisingly, there was an inverse relationship between 
plasma and tissue FGF21 levels in the transition from fetus to lamb.

Table 1. Effect of LTH on plasma FGF21 and the FGF21 complex in PAT and 
liver

Fetus Lamb

Control 
(n=6)

LTH 
(n=6)

Control 
(n=6)

LTH 
(n=6)

PlasmaFGF21 163.9 ± 
9.2*

177.3 ± 
7.2* 83.1 ± 5.9 91.2 ± 

8.6

Adipose FGF21 0.020 ± 
0.003*

0.012 ± 
0.003*

0.094 ± 
0.041

0.102 ± 
0.084

Liver FGF21 0.70 ± 
0.04*

0.85 ± 
0.11*

2.00 ± 
0.47

2.04 ± 
0.73

Adipose FGFR1 0.021 ± 
0.013

0.023 ± 
0.015

0.024 ± 
0.010

0.015 ± 
0.006

Adipose β-Klotho 0.009 ± 
0.002*

0.015 ± 
0.001

0.283 ± 
0.085

0.186 ± 
0.062

All values represent mean ± S.E.M.; *p<0.05 fetus vs. lamb in each group, 
ANOVA

Conclusion: There is a significant decline in plasma FGF21 in the 
transition from fetus to neonate despite enhanced liver and adipose levels 
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after birth. We speculate that this is the result of enhanced degradation of 
FGF21 in the lamb. Exposure to LTH had no apparent effect on FGF21 or 
receptor expression suggesting that the FGF21 complex is not involved 
in the previously observed effect of LTH on the enhanced expression of 
beige/brown genes in PAT in the ovine fetus. (NIH Grant HD083132)

S-103
Genetic Variants in MICA Gene are Associated with Birth Weight 
in a Chinese Cohort. Junjiao Song†,1 Gan Yuexin†,1 Feng Liping∗,2 Li 
Jing†,1 Chen Dan∗.1 1Shanghai Jiao Tong University, Shanghai, China; 
2Duke University, Durham, NC, United States.
Introduction: Birth weight is a complex multifactorial trait, the extremes 
of which are associated with high risks of perinatal morbidity and 
mortality. Family and twin studies exhibit that genetic predisposition 
plays a role in birth weight. We have previously demonstrated that the 
genetic variants in the placenta-derived MHC class I chain- related gene 
A (MICA) gene were significantly associated with decreased placental 
weight, which indicates a potential role of MICA in fetal growth. In this 
current study, we investigated whether the polymorphisms in MICA gene 
could be associated with birth weight.
Methods: Buccal swabs or cord blood samples from 761 neonates were 
collected in a Chinese Cohort. Genomic DNA was extracted deploying 
DNA isolation kits. Tag SNPs were selected from Chinese Han South 
(CHS) population of 1000 Genomes Project with pairwise r2 ≥ 0.8 and 
minor allele frequency (MAF) ≥ 0.05 using Haploview 4.2 (http://www.
broad.mit.edu/personal/jcbarret/haplo/). A total of 18 SNPs of MICA gene 
were selected and genotyped.
Results: We found that the A allele of rs117246140 was significantly 
associated with decreased birth weight by 99 grams (adjusted β= -98.94 
and 95%CI (-186.52, -11.36), P=0.03). The heterozygous genotype of 
rs117246140 showed a negative correlation with birth weight (adjusted 
β=-157.80 and 95%CI (-256.31, -59.29) for G/A, compared with G/G 
genotype, P=0.002). Furthermore, the AA genotype of rs2596538 was 
significantly associated with reduced birth weight in male subjects 
(P=0.02) and preterm infants (P=0.02). The GA genotype of rs117246140 
was associated with reduced birth weight in male subjects (P=0.03), 
female subjects (P=0.02) and term infants (P=0.008). Comparatively, the 
variant allele of rs2256318 was associated with reduced birth weight in 
term infants (P=0.04). On the other hand, GC genotype of rs117357765 
was associated with increased birth weight in term subjects (P=0.03). In 
addition, we observed statistical interactions between the polymorphisms 
rs2596538, rs2256318, rs3869132 and sex (P=0.02, 0.04, 0.04, 
respectively) as well as between rs2596538, rs2256318 and gestational 
age (P=0.008 and 0.007, respectively).
Conclusion: Our results indicated that the variants of rs117246140, 
rs2596538, rs2256318, and rs117357765 in MICA gene could influence 
neonatal birth weight. We also observed gender and gestational age 
differences in the association of variants of MICA gene and birth weight.

S-104
First Do No Harm - Preventing Over-Diagnosis of Fetal Macrosomia. 
Kathy C Matthews†,1 Rohini Kopparam†,1 Rana Khan†,1 Evan Sholle,1 
Megan E Savage†,1 Shari E Gelber∗.2 1New York Presbyterian Weill 
Cornell, New York, NY, United States; 2Maternal Fetal Medicine 
Associates, New York, NY, United States.
Introduction: Fetal macrosomia is associated with short and long term 
adverse outcomes for the fetus as well as increased maternal morbidity 
during delivery. While clinical assessment and imaging may suggest 
fetal macrosomia, the accuracy of ultrasound estimated fetal weight is 
imperfect, leading to unnecessary cesarean delivery in some cases. We 
sought to determine whether sonographic fetal abdominal circumference 
(AC) measurement from 25-36 weeks’ gestation can independently 
exclude large for gestational age (LGA) infants at birth.
Methods: Retrospective database review of singleton pregnancies 
imaged by one MFM ultrasound unit from 2006-2016. Inclusion criteria 
were singleton pregnancies with growth ultrasounds between 25-36 
weeks’ gestation for whom newborn gender, weight, length, and head 
circumference were available. Multifetal gestations were excluded. 

LGA was defined as a birth weight >90th percentile on the Fenton growth 
curve. Z scores were calculated for AC at various gestational ages: 25-28 
weeks, 29-32 weeks and 33-36 weeks. We determined the sensitivity, 
specificity, PPV, NPV and AUROCC of AC Z score cut-offs from +3 to 
-3 in predicting LGA infants.
Results: Ultrasounds of 4801 women with 5799 pregnancies were 
included. After excluding 119 pregnancies with multifetal gestations, 
5680 pregnancies met study criteria. Of these, 327 resulted in LGA infants 
at birth. The prevalence of LGA in our study population was 5.8%. The 
sensitivity, specificity, PPV, NPV and AUROCC of an AC Z score of 
+1.88, corresponding to the 97th percentile, at each gestational age range is 
listed in the Table. Fetal AC had a poor sensitivity but excellent specificity 
(98%) in the third trimester. An AC above the 97th percentile had a NPV 
of 95-96%. The ROC curve is shown in the Figure.
Conclusion: In women with singleton pregnancies, a fetal AC below the 
97th percentile in the third trimester has a very high negative predictive 
value in ruling out LGA newborns. This may help identify pregnancies 
that are not at high risk for fetal macrosomia and therefore would not 
benefit from elective cesarean delivery.
*Figure(s) will be available online.

S-105
Evaluation of Prenatal Maternal Plasma Soluble Fms-Like Tyrosine 
Kinase-1 to Placental Growth Factor Ratio for Predicting the 
Outcome of SGA Neonates without Preeclmapsia. Soung Shin Shim, 
Kyoung Jin Lee∗, So Hyun Shim†, Hee Jin Park∗, Dong Hyun Cha. CHA 
Gangnam Medical Center, CHA University, Seoul, Korea, Republic of.
Introduction: Small-for-gestational-age neonates without preeclampsia 
are at increased risk of morbidity and mortality. Early recognition 
of fetuses at increased risk of being growth-restricted enables more 
appropriate surveillance of management for reduced risk of adverse 
neonatal outcomes. We investigated potential value of soluble fms-like 
tyrosine kinase-1 (sFlt-1) to placental growth factor ratio, estimated in 
late-second and early-third trimester respectively, for prediction of SGA 
neonates with poor neonatal outcome.
Methods: Included in this case control study were 530 singleton pregnant 
women who had attended the prenatal screening program at CHA Hospital 
in Seoul, Korea, between January 2011 and March 2012. The maternal 
serum levels of sFlt-1 and PlGF at 24 to 28+6 weeks and 29 to 36+6 
weeks of GA were measured for sFlt-1/PlGF ratio. SGA was identified 
as a birth weight less than the 10th centile for GA by ultrasound biometry. 
Adverse neonatal outcome were identified regarding to NICU admission, 
use of ventilator, meconium stained syndrome, TTN, RDS, IVH, NEC, 
sepsis, seizure and neonatal death within 1 week after delivery, named 
as poor SGA group.
Results: After excluding 22 preeclampsia case, 47 SGA group and 461 
control-group were included. Mean GA at delivery in SGA group was 
37.76 ±2.05 weeks, which showed no significant difference comparing 
to control group (38.43 ±2.1 weeks, P=0.122). The sFlt-1/PlGF ratios at 
late-second trimester and early-third trimester were both higher in the 
SGA group than control group (3.74 vs 7.62, p = 0.63; 14.42 vs. 28.62, 
p=0.037) and especially sFlt-1/PlGF ratio at early-third trimester was 
significantly higher in the SGA group. Among SGA group, 17 neonates 
had adverse neonatal outcome (36.1%, 17/47). Both sFlt-1/PlGF ratios 
in each trimester were also higher in poor SGA group than control group 
(3.77 vs 6.73, p = 0.379; 15.27 vs 109.12, p=0.002). As GA advances, 
rapid increase in sflt-1/PlGF ratio detected in poor SGA group comparing 
to SGA group with no adverse outcome. A cutoff value of 28.15 for the 
sFlt-1/PlGF ratio at 29 to 36+6weeks significantly predicted SGA neonates 
who had adverse outcome, with sensitivity and specificity of 76.9% and 
88%, respectively.
Conclusion: In this study, sFlt-1/PlGF ratio of SGA with adverse neonatal 
outcome group was significantly higher than control group. At the early-
third trimester, dissimilarly to the first and second trimesters, SGA and 
correlated placental insufficiency might be clinically misdiagnosed, 
because determination of SGA have been made only by ultrasound. This 
study suggests the feasibility of the early-third trimester sFlt-1/PlGF 
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ratio as an helpful objective measurement for predicting the adverse 
SGA neonatal outcome by providing sFlt-1/PlGF cutoff value, besides 
ultrasound biometry measurement.

S-106
The Fetal Head/Abdominal Circumference Ratio as a Predictor of 
Adverse Perinatal Outcomes in Growth-Restricted Fetuses. Sachie 
Suga∗,1 Ichiro Yasuhi∗,1 Makoto Nomiyama∗,2 Tomoya Mizunoe,3 
Naofumi Okura∗,4 Kosuke Kawakami∗,4 Ken Yamaguchi∗,5 Masanobu 
Ogawa∗.6 1Nagasaki Medical Center, Omura/Nagasaki, Japan; 2Saga 
Hospital, Saga, Japan; 3Kure Medical Center, Kure, Japan; 4Kokura 
Medical Center, Kokura, Japan; 5Kyoto Medical Center, Kyoto, Japan; 
6Kyusyu Medical Center, Fukuoka, Japan.
Introduction: Using sonographic fetal measurements to predict 
adverse perinatal outcomes in case of fetal growth restriction (FGR) 
remains clinically challenging. We investigated whether the fetal head 
circumference (HC)/abdominal circumference (AC) ratio was associated 
with adverse perinatal outcomes as a gestational age (GA)-independent 
variable in small-for-gestational age (SGA) fetuses delivered at ≥28 
weeks’ gestation.
Methods: In this multicenter study in Japan, we retrospectively collected 
perinatal data of singleton pregnancies with SGA infants born alive at ≥28 
weeks’ gestation without anomalies. SGA was defined as <-1.5 standard 
deviation (SD) score according to the standard Japanese infantile growth 
curve. The data included fetal sonographic measurements of the HC/AC 
ratio and cerebroplacental ratio (CPR) as well as perinatal outcomes. We 
used the HC/AC ratio as both numerical and categorical variables, with the 
latter using a cut-off value derived from a receiver operating characteristic 
curve as a function of severe SGA (≤-2SD). We examined the association 
between the HC/AC ratio and adverse perinatal outcomes, including SD, 
preterm delivery (PTD), low Apgar score (≤7 at 1-min), and emergency 
cesarean section (ECS).
Results: Among 614 SGA cases delivered at ≥28 weeks, we included 
130 with the HC/AC ratio measured ≤3 days before delivery. The HC/
AC ratio was significantly associated with a low SD (p<0.0005), early 
GA at delivery (p<0.0001), low Apgar score (p<0.05), and high ESC 
rate (p<0.0001). HC/AC≥1.1 was significantly associated with a low SD 
(p<0.001) after adjustment for the GA and CPR and was a significant 
predictor of PTD at <35 and <37 weeks and ECS after adjusting for 
confounders (Table).
Conclusion: The HC/AC ratio was significantly associated with adverse 
perinatal outcomes, independent of CPR. As a GA-independent parameter, 
HC/AC ≥1.1 seems to be a useful predictor of adverse perinatal outcomes 
in singleton FGR cases at ≥28 weeks.

The association between HC/AC≥1.1 and adverse perinatal outcomes

Crude 
OR 95%CI p-value Adjusted 

OR 95%CI p-value

PTD <35 
weeks 10.38 3.71-

37.18 <0.0001 7.33 2.15-
34.27 0.0009

PTD <37 
weeks 11.08 4.96-

26.58 <0.0001 10.43 3.70-
33.17 <0.0001

ECS 9.45 4.21-
22.88 <0.0001 5.22 1.56-

19.79 0.0070

S-107
Evidence That Inhibition of AOX1 and GPER1 Receptor Activation 
Protects the Placenta against Oxidative Damage, Alteration in Protein 
Expression and Mitochondrial Dysfunction. Zakia Sultana†, Kaushik 
Maiti, Roger Smith∗. University of Newcastle, New Lambton Heights, 
NSW, Australia.
Introduction: Increased placental oxidative stress and premature aging 
are key in the genesis of several obstetric complications, including fetal 
growth restriction and fetal death. Previous work has suggested a role for 
aldehyde oxidase 1 (AOX1) in the generation of damaging free radicals 
within the placenta. Further, the cell surface estrogen receptor, G-protein 

coupled estrogen receptor 1 (GPER1) has been shown to inhibit AOX1 
activity, but the impact of this on the antiaging sirtuins, nutrient sensing 
pathways and mitochondrial function has not been explored.
Methods: To induce oxidative damage we cultured placental explants and 
HTR8/SVneo trophoblast cells in serum-free medium. We blocked AOX1 
activity and induced GPER1 receptor activity by treating explants and 
trophoblast cells with an AOX1 inhibitor, raloxifene, and a GPER1 agonist 
G1, using an ELISA for 4-hydroxynonenal (4HNE) as our endpoint. We 
measured the expression of the sirtuins (SIRT1, 2 and 6) in explants, and 
p70S6K and AKT phosphorylation in cells after serum-starvation and 
after treatment with both raloxifene and G1. An Extracellular Flux (XF) 
Analyser was used to evaluate mitochondrial function in trophoblast cells.
Results: Serum-starved placental explants and trophoblast cells showed 
increased 4HNE production (p=0.0005 and p=0.015, respectively). Both 
raloxifene and G1 significantly reduced the induced 4HNE production. 
A decrease in the expression of SIRT1 (p=0.011), SIRT2 (p=0.003) and 
SIRT6 (p=0.002), and phosphorylation of p70S6K (p=0.0005) and AKT 
(p=0.007) were observed after serum deprivation. Following serum 
starvation, the XF assay showed a significant decrease in mitochondrial 
function, including: basal respiration rate, ATP production and proton 
leak. Reduction of oxidative stress by either blocking AOX1 or by 
inducing GPER1 activity upregulated the expression of SIRT1, 2 and 
6, phosphorylation of p70S6K and AKT, and mitochondrial function.
Conclusion: GPER1 activates pathways in placental explants that protect 
against oxidative damage that is associated with an aging phenotype 
linked to growth restriction and stillbirth. Inhibition of AOX1 or GPER1 
activation reduces placental oxidative damage and increases sirtuins 
and mTORC1 activity and mitochondrial function, and thus rescues the 
placenta from oxidative damage and aging. AOX1 and GPER1 may be 
novel therapeutic targets for delaying placental aging and preventing 
pregnancy complications.
*Figure(s) will be available online.

S-108
Multi-Omic Analysis Reveals Alterations in Placental Metabolism Due 
to Excess Maternal Cortisol in Late Gestation. Jacquelyn M Walejko†,1 
Serene Joseph†,2 Sicong Zhang†,1 Arthur S Edison,1 Maureen Keller-
Wood∗.2 1University of Georgia, Athens, GA, United States; 2University 
of Florida, Gainesville, FL, United States.
Introduction: Our laboratory has previously shown in an ovine model 
of pregnancy that increases in maternal cortisol during late gestation 
lead to increased cardiac arrhythmias and death during the peripartal 
period. Metabolomic analysis revealed alterations in amino acid and 
glycerophospholipid metabolism in the newborn heart as well as the fetus 
prior to birth. However, these metabolic alterations are not observed in 
the ewe during late gestation. Therefore, we hypothesized that a chronic 
increase in maternal cortisol leads to metabolic alterations in the placenta 
on both a transcriptomic and metabolomic level.
Methods: Ewes were infused with 1 mg/kg/day of cortisol starting at 
gestational day 115 (n=5) or untreated (n=7). Placentomes were collected 
at gestational day 142 prior to labor onset. Proton nuclear magnetic 
resonance (1H-NMR) spectroscopy was conducted to gain metabolic 
profiles, while microarray was conducted to determine transcriptomic 
profiles. Significance of metabolites and transcripts was determined using 
a t-test following normalization. A p-value less than 0.05 was considered 
statistically significant for individual transcripts and metabolites, while 
a corrected p-value less than 0.05 was considered significant for all 
pathway analyses.
Results: Integrated metabolomic and transcriptomic analysis revealed 
that increased maternal cortisol led to downregulation of amino acid 
and glycerophospholipid metabolism in the placenta. Metabolomic 
analysis revealed downregulation of amino acids (glutamate, proline), 
glycerophospholipid metabolites (choline, phosphocholine, and 
ethanolamine) and glutathione metabolites (glutathione, ascorbate), while 
histidine was upregulated.
Conclusion:  Downregulation of placental amino acid and 
glycerophospholipid metabolism suggests that altered metabolism in the 
placenta may be responsible for observed alterations in the same metabolic 
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pathways in the fetus and newborn heart from a separate cohort of animals 
undergoing the same treatment. In addition, downregulation of glutathione 
metabolism, important in reducing oxidative stress, may also lead to poor 
outcomes in theses fetuses. These results suggest that altered placental 
metabolism leads to altered fetal metabolism prior to birth, which may 
contribute to increased risk of peripartum cardiac arrhythmias, or later 
life cardiomyopathies.

S-109
Metabolic Biomarkers of Selective Intrauterine Growth Restricted 
Monochorionic Twins. Lianlian Wang†,1 Ting-Li Han†,1 Xiaofang Luo†,1 
Li Wen†,1 Yangxi Zheng†,1 Richard Saffery∗,2 Philip N Baker∗,3 Chao 
Tong∗,1 Hongbo Qi∗.1 1Chongqing Medical University, Chongqing, China; 
2University of Melbourne, Parkville, Australia; 3University of Leicester, 
Leicester, United Kingdom.
Introduction: The selective intrauterine growth restriction (sIUGR) of 
monochorionic diamniotic (MCDC) twins causes phenotypic growth 
discordance, which is correlated with metabolomic pertubations. A global, 
untargeted identification of the metabolic fingerprint may help elucidate 
the etiology of sIUGR.
Methods: Umbilical cord blood and placentas collected from 15 pairs 
of sIUGR monochorionic twins, 24 pairs of uncomplicated twins, and 
14 singletons diagnosed with intrauterine growth restriction (IUGR) 
were subjected to gas chromatography-mass spectrometry based 
metabolomic analyses. Supervised multivariate regression analysis and 
pathway analysis were performed to compare control twins with sIUGR 
twins. A generalized estimating equation (GEE) model was utilized to 
explore metabolic differences within sIUGR co-twins. Linear logistic 
regression was applied to screen metabolites that significantly differed in 
concentration between control twins and sIUGR twins or IUGR singletons. 
Results: Better global metabolic separation was observed for the umbilical 
cord blood compared to the placenta between the control twins and 
sIUGR twins. This separation was mainly contributed to by elevated 
levels of essential amino acids such as methionine, phenylalanine in the 
umbilical cord blood and lysing derivative n-alpha-acetyl lysine (VIP 
score > 2) for the placenta. Targeted pathway analysis further confirmed 
alteration of the metabolic pathways corresponding to these metabolites. 
GEE investigation within sIUGR twin phenotype disparity revealed 
appearances of xenobiotic compounds cyclic siloxanes in the umbilical 
cord blood as well key metabolites such cis-4-hydrpxyproline and 
pyroglutamic acid (p<0.05) that were correlated to weight discrepancy 
within sIUGR twins in the placenta. Finally, significant differences in 
amino acid composition and fatty acid composition (mostly long-chain 
polyunsaturated fatty acids) (p<0.05) were observed with singleton FGR 
and sIUGR twins compared to control twins.
Conclusion: Disrupted amino acid and fatty acid metabolism as well as 
high levels of exposure to environmental xenobiotics were associated 
with sIUGR. The metabolic abnormalities in MCDA twins suggested 
that in utero growth discordance is more likely caused by intrauterine and 
extrauterine environmental factors, rather than genetics.

S-110
Relations of Poor Fetal Growth with Kidney Volumes and Child Blood 
Pressure. Mary E Wlodek∗,1 Navin Michael,2 Suresh Sadananthan,2 
Mya Tint,3 Yuan Lun,3 Kok Tan,4 Keith Godfrey,5 Peter Gluckman,2 Yap 
Seng Chong,2 Fortier Marielle,4 Yung Seng Lee,3 Karen Moritz,6 Shiao-
Yng Chan,3 Sendhil Velan.2 1Univ of Melbourne, Parkville, Australia; 
2Singapore Institute for Clinical Sciences, SG, Singapore; 3National Univ 
of Singapore, SG, Singapore; 4KK Women’s and Children’s Hospital, SG, 
Singapore; 5Univ of Southampton, Southampton, United Kingdom; 6Univ 
of Queensland, St Lucia, Australia.
Introduction: Low nephron endowment is associated with cardiorenal 
dysfunction that can emerge in childhood. We assessed the relationship of 
poor fetal growth with kidney volume and blood pressure in the Growing 
Up in Singapore Towards healthy Outcomes (GUSTO) mother-offspring 
cohort.
Methods: Analysis was restricted to singleton pregnancies (n=1189). Poor 
fetal growth was characterized as low birth weight (<<.5kg, LBW), small 

for gestational age (BW for GA <10th percentile, SGA) or fetal abdominal 
circumference growth deceleration (downward crossing by 1 major centile 
space between 2nd and 3rd trimesters, FGD). Postnatal weight catchup was 
defined as weight upward crossing by 1 major centile space between birth 
and 2y. Systolic & Diastolic BP (SBP & DBP) and Mean Arterial Pressure 
(MAP) were recorded annually between 3-6y. A threshold of 110/70 was 
used to identify prehypertension at 6y. Kidney volumes were measured by 
MRI in infancy (n=339) and at 6y (n=434). Relations of poor fetal growth 
with BP (3-6y) and kidney volumes were analyzed by linear mixed effects 
models, adjusted for ethnicity, sex, pregnancy-induced hypertensive 
disorders & maternal BMI. Prehypertension risk (6y) associated with 
poor fetal growth was obtained by Poisson Regression.
Results: FGD, but not SGA or LBW children, had elevated SBP, DBP 
and MAP between 3-6y, and higher risk of prehypertension at 6y (adj. RR 
(95%CI)=1.5 (1.0, 2.2)). Postnatal weight catch-up following FGD further 
increased the risk of prehypertension (RR increase=51.5% (95%CI)). 
While FGD was not linked to lower kidney volumes in infancy or at 6y, 
increased volume from infancy to 6y was linked to steeper increases in 
SBP and MAP with FGD.
Conclusion: Increased kidney volume in FGD children may be at the 
expense of structural/functional abnormalities. FGD, but not LBW or 
SGA, was associated with prehypertension in children and postnatal 
weight catchup increased this risk. These children are at increased risk 
of cardiorenal dysfunction.

S-111
Adenosine Monophosphate Kinase Activation Partially Prevents 
Fetal Growth Restriction in High-Altitude Pregnancy. Sydney L 
Coates†, Ramon A Lorca, Colleen G Julian, Lorna G Moore∗. University 
of Colorado, Aurora, CO, United States.
Introduction: The pregnancy-associated rise in uterine artery (UtA) blood 
flow is reduced at high altitude (HA, >2500 m). Our prior work suggests 
that AMPK may play a role in regulating human uteroplacental blood 
flow and fetal growth at HA. We hypothesized that AMPK activation is 
reduced in the UtA during HA pregnancy, such that its upregulation could 
help restore blood flow and fetal growth. Here we evaluated the effects of 
AMPK activation on fetal growth, UtA blood flow and UtA vasoreactivity 
during HA murine pregnancy.
Methods: Pellets containing vehicle (VEH) or AICAR (AMPK activator; 
200 mg/kg/day) were implanted on gestational day (GD) 13.5. Mice 
were housed in hyper- or hypobaric chambers (PB ~760 or ~385 mmHg) 
to simulate sea level (SL) or HA (5500m), respectively, from GD14.5 to 
18.5. On GD17.5, UtA hemodynamics were measured using color Doppler 
ultrasound. On GD18.5, mice were euthanized and the main UtA mounted 
in a wire myograph. UtA contractile response to phenylephrine (PE; 1nM-
100μM) was determined and the relaxant effects of the AMPK activator 
A769662 (1-100μM) measured before and after L-NAME (10μM) and 
indomethacin (INDO; 10μM) to evaluate the contribution of nitric oxide 
synthase and cyclooxygenase products, respectively. Data were analyzed 
by t-test and ANOVA (n = 8 SL VEH, 6 HA VEH, 7 HA AICAR).
Results: HA mice tended to have higher UtA mean velocity (208.4±22.8 
vs 148.3±21.1 mm/s, p=0.08), reduced UtA pulsatility (0.49±0.03 vs 
0.57±0.03, p=0.12) and resistance (0.81±0.06 vs 0.97±0.07, p=0.12) 
indices, and had increased heart rate (527±7 vs 486±6 bpm, p<0.001). 
These likely compensatory changes were not sufficient to prevent fetal 
growth restriction, as fetal weight was reduced at HA (0.71±0.02 vs 
1.14±0.02 g, p<0.0001). AICAR treatment increased HA UtA flow velocity 
(374±48 vs 208±23 mm/s, p<0.01), diameter (0.85±0.03 vs 0.70±0.04 mm, 
p<0.05) and flow (209±23 vs 86±20 mm3/s, p<0.01), and prevented half 
(53%) of the reduction in fetal weight (0.94±0.04 g, p<0.01). Suggesting 
a role for enhanced UtA vasodilation, A769662 blunted the contractile 
response to PE, similarly in VEH and AICAR-treated HA mice (both 
p<0.05). Also, A769662 relaxed pre-constricted UtA from VEH HA mice 
(AUC=125±13), which was blunted by L-NAME (AUC=151±10, p=0.16) 
and further blunted by INDO (AUC=174±8, p<0.01); these effects were 
similar in AICAR-treated mice.
Conclusion: Systemic AMPK activation attenuates fetal growth 
restriction in HA pregnancy, due in part, to increased UtA blood flow. 
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As vasoreactivity data were similar between VEH and AICAR-treated 
mice, drug treatment appeared to be modulating physiological function 
in vivo rather than by changing the inherent properties of the UtA. These 
data implicate AMPK as a potential pharmacological target to improve 
UtA blood flow in cases of hypoxic pregnancy. Supported by AHA 
7PRE33410652 and NIH RO1 HD088590.

S-112
Maternal Hemodynamics in Small for Gestational Age Pregnancies 
with and without Fetal Growth Restriction. Helen Perry†, Henriette 
Lehmann†, Elena Mantovani†, Basky Thilaganathan∗, Asma Khalil∗. St 
George’s University of London, London, United Kingdom.
Introduction: Small for gestational age (SGA) pregnancies, and in 
particular those with fetal growth restriction (FGR) are associated with an 
increased risk of adverse outcomes. Abnormal uterine artery (UtA) doppler 
and other measures of maternal hemodynamics appear to be independently 
associated with adverse fetal outcome, suggesting a cardiovascular origin 
to placental insufficiency and FGR. The aim of this study was to describe 
the maternal hemodynamic differences in normotensive, SGA pregnancies 
with and without FGR.
Methods: This was a prospective study of SGA and control pregnancies. 
Measurements of maternal hemodynamics, using a non-invasive device 
(USCOM-1A) were obtained. Variables that are affected by gestational 
age and maternal characteristics were corrected for using device-specific 
reference ranges. Pregnancies with evidence of FGR were compared to 
those with SGA only and normal pregnancies using descriptive statistics. 
Statistical analysis was performed using the Chi-squared test and Mann-
Whitney test.
Results: A total of 102 FGR, 64 SGA and 401 control pregnancies at 
28-41 weeks’ gestation were included in the analysis. Women with FGR 
and SGA pregnancies were shorter and weighed less and as expected, 
gave birth to smaller babies than controls. Compared to controls, the 
FGR group had significantly lower median heart rate (HR) (80bpm vs 
85bpm, p=0.001), lower cardiac output (CO) (0.91MoM vs 0.98MoM, 
p=0.003), and higher systemic vascular resistance (SVR) (1.2MoM 
vs 1.0MoM, p<0.001). There was no significant difference in stroke 
volume (SV) (1.0MoM vs 0.98MoM, p=0.647) between the FGR and 
normal pregnancy groups implying that lower maternal HR is the main 
determinant of lower CO in pregnancies complicated by FGR. In contrast, 
there were no significant differences in maternal hemodynamics between 
the SGA and control groups.
Conclusion: FGR pregnancies present with maternal cardiovascular 
dysfunction, as evidenced by lower HR and CO as well as higher mean 
arterial pressure (MAP), SVR and UtA resistance. SV is unchanged 
in FGR pregnancy suggesting that the observed drop in CO is a 
consequence of lower maternal HR. Pregnancies resulting in SGA 
neonate, without evidence of fetal hypoxemia or adverse outcome have 
normal cardiovascular adaptation. Maternal HR and other hemodynamic 
parameters may be of value in distinguishing SGA pregnancies with 
and without evidence of fetal hypoxemia. Evaluating maternal and 
fetal circulations simultaneously could improve monitoring of these 
pregnancies.

S-113
Dexamethasone Promotes Surfactant Maturation and Hypoxia 
Signalling in the Fetal Lung Following Hypoxic Pregnancy. M C 
Lock†,1 K J Botting,2 Y Niu,2 S G Ford,2 S Orgeig,1 D A Giussani,2 
J L Morrison∗.1 1University of South Australia, Adelaide, Australia; 
2University of Cambridge, Cambridge, United Kingdom.
Introduction: Chronic fetal hypoxia is commonly associated with 
increased risk of premature delivery and thus also to antenatal exposure 
to dexamethasone, a synthetic glucocorticoid used clinically to promote 
lung maturation. Though the use of glucocorticoids in premature birth 
has been well studied, their effect on fetal lungs that have experienced 
chronic hypoxia is yet to be determined.
Methods: Under general anaesthesia, sheep pregnant with a singleton 
male fetus were instrumented with femoral catheters at 100d gestation 
(term, 145d). Five days later, ewes were randomly assigned to Normoxia 

Saline (21% O2; 2ml vehicle), Hypoxia Saline (10-11% O2), Normoxia 
Dexamethasone (2 i.m., 12mg injection of dexamethasone 24h apart at 
115 and 116d) or Hypoxia Dexamethasone groups. Chronic hypoxia for 1 
month was induced in isobaric chambers (Brain et al. Physiol Rep, 2015). 
At 138d gestation animals were humanely killed (sodium pentobarbitone). 
Fetal lungs were frozen in liquid N2 for total RNA extraction. qRT-PCR 
determined the expression of genes involved in surfactant maturation, 
hypoxia signalling and glucocorticoid regulation. Data were analysed 
by Two-way ANOVA.
Results: Dexamethasone increased the expression of genes involved in 
surfactant maturation in fetal lungs from both normoxic and hypoxic 
pregnancy [SFTP-B (Fig. 1A), SFTP-C and ABCA3]. Fetal lungs from 
hypoxic pregnancy showed increased expression of the antioxidant GPX 
(Fig. 1B), while decreased expression of HSD11B2 (Fig. 1C), involved 
in the conversion of active cortisol to inactive cortisone. Both chronic 
hypoxia and dexamethasone increased the expression of HIF3A (Fig. 1D), 
involved in hypoxia signalling.
Conclusion: We show that dexamethasone promotes surfactant maturation 
in the late gestation fetal lung regardless of maternal oxygen status. The 
interplay between chronic hypoxia and glucocorticoid treatment mediating 
additional effects on hypoxia signalling and altered cortisol conversion 
warrants further investigation to determine if these changes have a positive 
or negative impact on lung development.
Figure 1. Mean normalised expression of Surfactant Protein -B 
(SFTP-B; A), Glutathione peroxidase (GPX; B), Hydroxysteroid 11-beta 
dehydrogenase 2 (HSD11B2; C) and Hypoxia-inducible factor 3 alpha 
(HIF3A; B) in the fetal lung following normoxic or hypoxic pregnancy 
with and without dexamethasone treatment (Numbers within columns; 
sample size, *; P<0.05).
*Figure(s) will be available online.

S-114
Impaired Myometrial Artery Vasodilator Response in High-Altitude 
Pregnancies. Ramon A Lorca, Sydney L Coates, Colleen G Julian, Lorna 
G Moore∗. University of Colorado Denver, Aurora, CO, United States.
Introduction: The chronic hypoxia of residence at high altitude (HA) 
reduces uterine artery blood flow during pregnancy, contributing to an 
increased frequency of preeclampsia and intrauterine growth restriction. 
A key cause of these pregnancy complications is less pregnancy rise in 
uterine artery blood flow which we hypothesized was due, in part, to a 
reduced myometrial artery (MA) vasodilator response.
Methods: Myometrial biopsies were obtained from the lower uterine 
segment of non-laboring, healthy residents of HA (>2500m) or low 
altitude (LA, <1700m) undergoing Cesarean section at term (38-40 
weeks, singleton pregnancies). Using wire myography, we measured 
MA contractile responses to KCl (1-100mM), phenylephrine (PE, 
1nM-100µM) and the thromboxane A2 agonist U46619 (0.1nM-1µM) 
and vasodilator responses to acetylcholine (ACh, 0.1nM-100µM) and 
bradykinin (BK, 0.1nM-1µM) in PE (10µM) or U46619 (1µM) pre-
constricted vessels. The contribution of endothelial signaling to the 
vasodilator responses were evaluated by pre-incubating MA with the nitric 
oxide (NO) synthase inhibitor L-NAME (10µM), the cyclooxygenase 
inhibitor indomethacin (INDO, 10µM) or mechanical removal of the 
endothelium. Values are expressed as the mean area under the curve ± 
SEM, n given as the number of women studied, and significant differences 
assessed by 2-way ANOVA.
Results: Contractile responses to KCl, PE and U46619 were similar in LA 
vs. HA MA. ACh vasodilation was reduced at HA compared to LA in MA 
pre-constricted with PE (671±65 vs. 489±46, n=5-9, Fig. 1) or U46619 
(655±36 vs. 549±52, n=3-6). BK vasodilated LA and HA MA similarly 
following PE (288±15 vs. 285±18, n=6-14) or U46619 pre-constriction 
(342±15 vs. 315±44, n=3-6). ACh and BK responses at LA were reduced 
by L-NAME (607±56 and 358±28, n=5-7) or endothelium removal 
(653±41 and 394±33 n=4-6). However, BK-dependent vasodilation 
at HA was unchanged following L-NAME incubation (309±32, n=5), 
partially reduced by INDO (366±28, n=5), and further by endothelium 
removal (439±38, n=5). 
*Figure(s) will be available online.
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Conclusion: While MA vasoconstrictor responses are similar at HA vs. 
LA, the vasodilator responses to ACh are decreased at HA. ACh and 
BK vasodilation are NO-dependent at LA, whereas BK vasodilation is 
NO-independent at HA. Reduced NO-dependent MA vasodilation likely 
contributes to reducing uterine artery blood flow in HA pregnancies.
Support NIH R01 HD088590.

S-115
Silencing of the Human Mitochondria-Localized Glutamic Acid-Rich 
Protein (MGARP) Gene Induces Apoptosis in a Cell Line Model 
for Human Fetal Adrenal. Atsuko Togo, Sachiko Hanawa, Kanako 
Mitsuzuka, Yumiko Goto, Yoshihiro Nishijima, Masaru Hayashi, Kannno 
Yasuhira, Masaki Miyazawa, Mariko Miyazawa, Hitoshi Ishimoto. Tokai 
University School of Medicine, Isehara-shi, Kanagawa, Japan.
Introduction: Mitochondria-Localized Glutamic Acid-Rich Protein 
(MGARP/OSAP) is a novel mitochondrial protein discovered in a 
project searching for ovary-selective genes in mice. Our previous study 
has shown that silencing MGARP expression decreased cAMP-induced 
production of progesterone in murine adrenocortical Y-1 cells. In the 
human fetus, MGARP is almost selectively expressed in steroidogenic 
organs, particularly in the adrenal gland (HFA) that is very active even 
in the fetal life.The key role of mitochondria in apoptosis prompted us 
to investigated whether knockdown of MGARP expression can induce 
apoptosis in NCI-H295A cells that serve as a HFA model.
Methods: Real-time RT-PCR was used to determine mRNA levels of 
the genes of interest. Short interfering RNA was used to knock down 
MGARP expression. Cell viability was evaluated by MTS assayon the 
basis of cellular mitochondrial activity. Mitochondrial membrane potential 
was determinedusing a Mito-ID Membrane Potential Cytotoxicity Kit. 
Apoptosis and necrosis was assessed by flow cytometry with Annexin 
V and PI staining. Cytochrome c release was assayed by western blot in 
subcellular fractions. Student’s t-test or Mann-Whitney U test was used 
to compare the difference between groups where appropriate.
Results: MGARP knockdown caused a significant 20 % decrease in 
MTS absorbance (at 72h after MGARP siRNA addition; p < 0.001). 
Similar results were obtained for mitochondrial membrane potential. 
By flow cytometric analysis, MGARP knockdown resulted in a 3-fold 
increase of the ratio of annexin V-positive cell number relative to that of 
DAPI-positive nuclei (at 72h after MGARP siRNA addition; p < 0.05). 
Silencing of MGARP gene expression also triggered cytochrome c release 
from mitochondria.
Conclusion: Results indicate that MGARP knockdown can induce 
apoptosis in NCI-H295A cells, underlining the importance of this protein 
in mitochondrial homeostasis.

S-116
Fetal Pathology Following Antenatal Sildenafil Citrate Administration. 
Ishmael Inocencio†,1 Amy Sutherland,1 Hannah Youn†,1 Tan Wen†,1 Ilias 
Nitsos,1 Suzie Miller,1,2 Graeme Polglase,1,2 Beth J Allison†∗.1 1Hudson 
Institute of Medical Research, Clayton, Australia; 2Monash University, 
Melbourne, Australia.
Introduction: Fetal growth restriction (FGR) is a significant risk factor for 
perinatal morbidity and mortality. Pre-clinical and early clinical studies to 
examine antenatal sildenafil citrate (SC) administration supported its use 
to improve fetal weight and gestation length. Despite this, results from the 
STRIDER trials have been mixed, with either no effect (Ganzevoort et al, 
2018 Lancet, 2;3) or trial termination due to unacceptably high rates of 
infant death (Hawkes, 2018 BMJ; 382). SC crosses the placenta, however, 
no studies have investigated fetal impact of antenatal SC administration. 
We hypothesize that exposure to SC in utero has negative impacts on key 
organ development including the brain, lungs and cardiovascular system. 
The aim of the current study therefore was to investigate structural and 
functional effects of sildenafil citrate in growth restricted and appropriately 
grown fetal sheep.
Methods: Twin bearing sheep underwent sterile surgery at 0.6 gestation 
to induce placental insufficiency and FGR (via single umbilical artery 
ligation) or sham surgery (appropriately grown [AG]). Ewes were 
randomly allocated to receive i.v. infusion of saline (FGR/AG) or sildenafil 

citrate (FGRSC/AGSC) at ~36mg per day from 3 days post-surgery until 
post-mortem (0.83 gestation). At 0.83 gestation, lambs were delivered 
and immediately euthanized for assessment of vascular function (middle 
cerebral and femoral artery) and histology (brain, lung, and vessels).
Results: Antenatal SC increased fetal blood brain permeability (Fig1B) 
and resulted in >30% reduction in neuron number in the hippocampus of 
AG and FGR brains (Fig 1C). In the lung, antenatal SC administration 
increased the diameter of conduit pulmonary vascularization and airways. 
Further, in the cardiovascular system, antenatal SC administration 
exacerbated well-described peripheral vascular dysfunction in FGR 
fetuses, and caused endothelial dysfunction in the cerebral circulation of 
AG and FGR fetuses (Fig 1D).
Conclusion: Antenatal SC crosses the placenta and may developmentally 
program dysfunction in key organs including the brain, lung and the 
cardiovascular system. Our results of fetal exposure give insight into 
the mechanisms underlying poor infant outcome in the STRIDER trials.
*Figure(s) will be available online.

S-117
Exposure to Viral Mimics Inhibits Drug Transporter (P-Glycoprotein) 
Function in a Human Blood-Brain Barrier Model. Guinever E Imperio, 
Phetcharawan Lye, Stephen G Matthews. University of Toronto, Toronto, 
ON, Canada.
Introduction: Viral infection represents a severe threat to fetal brain 
development. P-glycoprotein (P-gp) is a drug transporter expressed at high 
levels in brain endothelial cells (BECs) and is a central component of the 
blood-brain barrier (BBB), preventing the accumulation of endogenous 
and exogenous compounds (such as inflammatory mediators, analgesics, 
antiretrovirals, and pesticides) that are transferred from peripheral blood 
into the brain. We have shown that pro-inflammatory cytokines can 
powerfully inhibit P-gp in BECs derived from the guinea pig brain. In 
this study, we hypothesized that exposure to viral infection mimics [toll-
like receptor (TLR)-8 agonist ssRNA40; and TLR-3 agonist PolyI:C] 
or associated cytokines will inhibit P-gp function in a human in vitro 
BBB model.
Methods: Human cerebral microvascular endothelial cells hCMEC/
D3 were exposed to ssRNA40 (0-103 pg/mL), PolyI:C (0-104 pg/mL), 
interleukin-6 (IL-6, 0-104 μg/mL) or interferon gamma (IFNɣ, 0-104 μg/
mL), and P-gp activity was evaluated 4 and 24h later using the Calcein-AM 
assay. IL-6, TLR-3, IFNɣ and ABCB1 mRNA expression was investigated 
using qPCR. N=3-8/group.
Results: ssRNA40 caused a profound reduction in P-gp activity at both 
4h (p<0.01) and 24h (p<0.001), increased IL-6 mRNA (p<0.01) and a 
trend towards increased IFNɣ in BECs 24h-post exposure. Although 
PolyI:C induced increased levels of TLR-3 (p<0.05) and IL-6 (p<0.05), 
we found no changes in P-gp function in human BECs. To determine 
which inflammatory mediators could be eliciting P-gp inhibition induced 
by ssRNA, BECs were treated with IL-6 or IFNɣ, P-gp function was 
decreased after IL-6 (24h, p<0.05 and p<0.01) and, curiously, increased 
after IFNɣ (24h, p<0.01 and p<0.001) exposure.
Conclusion: Exposure to ssRNA down-regulates P-gp function in human 
BECs, and IL-6 may be at least in part contributing to the BBB breakdown 
observed 24h-post ssRNA stimulation. Considering that ssRNA mimics 
flaviviral genomic single-stranded RNA such as Zika virus (ZIKV), 
and that the mechanisms leading to the congenital ZIKV syndrome are 
still not completely understood, we speculate that inhibition of P-gp 
function in ssRNA-exposed human BECs might equate to reduced brain 
protection and increased xenobiotics accumulation in the brain in cases 
of ZIKV infection.
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S-118
Interaction of Astrocytes and Endothelial Cells in Modulating the 
Effects of Viral Infection on Drug Transporter Function in the 
Developing Blood-Brain Barrier. Andrada Naghi,1 Güínever Eustáquio 
Do Império†,1,2 Alisa Kostaki,1 Stephen G Matthews∗.1,2 1University of 
Toronto, Toronto, ON, Canada; 2Lunenfeld-Tanenbaum Research Institute, 
Toronto, ON, Canada.
Introduction: During development, the blood-brain barrier (BBB) 
is essential in protecting the brain from circulating toxins. The BBB 
is formed by brain endothelial cells (BECs) which are supported by 
astrocytes (ASTs). BEC expression of P-glycoprotein (P-gp), a drug 
transporter, acts to protect the brain from xenobiotics. ASTs regulate P-gp 
by increasing P-gp function in BECs in fetal and neonatal life. ASTs are 
also an immune regulator in the brain, releasing cytokines after infection. 
We and others have shown that cytokines inhibit P-gp function in BECs. 
In the present study, we hypothesized that mimics of single stranded and 
double stranded viral infection inhibit P-gp function in BECs, and that 
this effect is potentiated by ASTs.
Methods: ASTs and BECs were extracted from cortex of fetal (gestational 
day 50 (GD50)) and juvenile (post-natal day 14 (PND14)) guinea pigs. 
BECs were cultured on transwell inserts in monoculture, or co-cultured 
with ASTs in the basolateral compartment. The double-stranded viral 
mimic polyinosinic:polycytidylic acid (Poly (I:C); 0-1µg/mL), and 
single-stranded viral mimic ssRNA40 (0-2.5 µg/mL) were added to both 
compartments. P-gp activity was assessed using a calcein-AM assay (4 
and 24h; n=3-6). We assessed the effects of both viral mimics on IL-6, 
IL-1β, and TNF-α mRNA in PND14 AST monoculture (4 and 24h; n=3-
6) using qRT-PCR, and IL-1β levels in the culture media of co-culture 
and AST monoculture using ELISA (4 and 24h; n=6). Cell viability was 
assessed in AST and BEC monocultures with trypan blue dye exclusion 
test at both age-points (24h; n=3).
Results: Exposure to Poly (I:C) increased IL-6 (P<0.05), IL-1β (P<0.001), 
and TNF-α (P<0.0001) mRNA and to ssRNA40 increased IL-1β (P<0.05) 
mRNA in ASTs. However, these viral mimics did not change P-gp activity 
in mono- or co-cultured BECs at either age-point. We were unable to 
detect changes in IL-1β levels in culture media in any of the treatment 
groups. There were no changes in cell viability after exposure of Poly 
(I:C) or ssRNA40.
Conclusion: While ASTs initiate an inflammatory mRNA response, this 
does not translate to protein in the culture media or to a change in P-gp 
function in BECs derived at GD50 or PND14. Our present study indicates 
that there may be some resistance to the acute effects of viral infection, 
at the level of P-gp function, in the developing brain.

S-119
Identifying Birth Injury: Obstetrical and Intrapartum Risk Factors 
for Abnormal MRI after Neonatal Therapeutic Hypothermia. Rachel 
L Wood†,1 Sarah Rae Easter†,1 Sarah E Little∗,1 Megan E. Bunnell†,2 
Sarah C. Lassey†,1 Mohamed El-Dib∗,1 Julian N Robinson∗.1 1Brigham 
and Women’s Hospital, Boston, MA, United States; 2Geisel School of 
Medicine, Hanover, NH, United States.
Introduction: Despite decades of research, specific obstetrical causes of 
neonatal neurologic injury remain obscure. The objective of this study is 
to identify prenatal and intrapartum risk factors for MRI abnormalities in 
at-risk neonates receiving therapeutic hypothermia (TH).
Methods: This is a case-control study of neonates born at a single 
institution between February 2008 and the end of June 2017 undergoing 
TH after selection for TH based on a compilation of Apgar score, umbilical 
cord pH and base excess, prolonged resuscitation, sentinel event in labor, 
and physical exam findings. Neonates delivered at a referring hospital or 
without an MRI after therapeutic cooling were excluded. MRI results 
were reviewed and were classified as abnormal or normal based on the 
final written radiology report. Antenatal and intrapartum characteristics 
of interest were compared between cases and controls using univariate 
analysis.
Results: One hundred and fifty-nine neonates received TH during the 
study period and 149 had a post-TH MRI available for review. Of these, 
we identified 106 (71.1%) cases with an abnormal MRI compared to 43 

(28.9%) controls with a normal MRI. There were no significant differences 
in prenatal or maternal characteristics between cases and controls [Table 
1]. Similarly, there were no significant differences between cases and 
controls in the use of oxytocin (66% vs. 58%, p=0.24), maximum oxytocin 
dose used (8 mU/min vs. 9 mU/min, p=0.66), presence of thick meconium 
(15.0% vs. 18.6%, p=0.53), Category III tracing immediately prior to 
delivery (26.6% vs. 21.1%, p=0.52), proportion undergoing trial of labor 
after cesarean (11.3% vs. 9.3%, p=0.72), or occurrence of a sentinel event 
in labor (abruption, cord prolapse, terminal bradycardia or uterine rupture) 
(37.7% vs. 41.9%, p=0.64%), respectively [Table 1].
Conclusion: In this case-control study of neonates undergoing therapeutic 
hypothermia and subsequent MRI evaluation for neurologic injury, there 
were no significant obstetric or intrapartum risk factors to identify fetuses/
neonates who subsequently developed abnormalities on MRI. These 
findings highlight the difficulty obstetricians are faced with when trying 
to identify fetuses in need of urgent intervention to prevent neurological 
damage and reveal the lack of reliable tools to evaluate for true birth injury.
*Figure(s) will be available online.

S-120
Constructing a Panel of Common Predisposition Variants to Predict 
Women That Are at High-Risk of Developing Endometrial Cancer. 
Cemsel Bafligil†,1 Deborah Thompson∗,2 Miriam Smith∗,1 Artitaya 
Lophatananon∗,1 Neil Ryan†,1 Anie Naqvi†,1 Gareth D Evans∗,1 Emma J 
Crosbie∗.1 1The University of Manchester, Manchester, United Kingdom; 
2University of Cambridge, Cambridge, United Kingdom.
Introduction: Endometrial cancer (EC) is the most common 
gynaecological cancer in the UK and its incidence is rising. Major 
risk factors for EC include age, obesity, reproductive factors, and 
family history. Risk prediction models (RPMs) may predict future 
EC risk, however, genetic predisposition is currently overlooked in 
published models. Common susceptibility variants have been extremely 
successful, SNP18 for instance, at improving RPMs for breast cancer. We 
hypothesized that a risk prediction model comprised of multiple SNPs 
could identify women at increased risk of EC.
Methods: To study the added benefits of utilising a SNP array to identify 
women at high-risk of EC, we systematically reviewed the literature to 
construct a 20-SNP guide panel and evaluated the distribution of polygenic 
risk score (PRS) in 1,526 control women, who were free of EC at point 
of entry. These were nested within PROCAS1 study and genotyped using 
OncoArray 500K. The study is in progress to analyse the genotype of a 
unique unselected cohort of 581 EC cases, obtained from studies across 
the faculty.
Results: Our systematic review suggested many variants in a variety 
of biological pathways and processes including tumourigenesis and sex 
steroid pathway. The top 20 most robust variants were selected for our 
guide panel. Preliminary targeted analyses are in line with expected values 
and show ideal distribution in controls when 16 of the directly genotyped 
SNPs (including 11 from the guide panel and 6 substitutes) were used to 
derive a PRS. The direction, significance power and risk allele frequency 
of each SNP were in agreement with previous studies.
Conclusion: There is strong evidence for polygenic input from common 
variants in EC susceptibility. Our initial analysis reveals a PRS using 16 
SNPs which mimics the distribution of the well-validated and adjusted 
SNP18 for breast cancer. In addition to the guide SNP panel, we are 
looking for any directly or imputed SNP above the significance threshold 
of 10-7. The resultant PRS will be adjusted by taking into account clinical 
factors. Formulating a predictive and multiplicative prediction tool that is 
stratified for each individual for targeted early detection and prevention 
strategies is of great importance as the direction of standard care moves 
towards personalised medicine.
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S-121
Targeting Metabolism of Ovarian Cancer as New Therapeutic 
Strategy. Kei Kudo†,1 Kiyoshi Ito∗,2 Hidekazu Yamada∗,3 Shima 
Hiroshi∗,1 Nobuo Yaegashi∗,2 Nobuhiro Tanuma∗.1 1Miyagi Cancer Center 
Research Institute, Natori, Miyagi, Japan; 2Tohoku University Hospital, 
Sendai, Miyagi, Japan; 3Miyagi Cancer Center, Natori, Miyagi, Japan.
Introduction: Altered metabolic activity has emerged as a cancer 
hallmark, and been of interest to develop new molecular-targeting 
therapies. Recently, small molecules inhibiting poly-ADP-ribose 
polymerase (PARP)s has been approved for treatment of ovarian cancer 
(OVC). Given that PARPs are NAD+-dependent enzyme, we explore the 
possibility that metabolic pathway(s) involved in NAD+ synthesis might 
be also targeted therapeutically.
Methods: Twelve OVC cell lines (SKOV3, CAOV3, JHOC5, IGROV1, 
MIU, MANA, KURAMOCHI, A2780, tov112d, es2, JHOS2, and 
JHOS4) were used. The enzyme responsible to maintain NAD+ pool 
of OVC were identified by siRNA-mediated knock-down screening. 
Two small-molecule inhibitors (commercially available one and newly 
developed one) were used to examine the effects of NAD+ shortage on 
OVC cell growth.
Results: SiRNA- or chemical inhibitor-mediated NAD+ shortage strongly 
suppressed cell growth in most of OVC cell lines regardless of the 
BRCA1/2 status. The mechanisms of its action are suggested to involve 
suppression of glycolysis and the TCA cycle in addition to PARP inhibition 
likely dependent on cell-contexts.
Conclusion: OVC cells were highly vulnerable to NAD+ shortage, 
providing a rationale for targeting NAD+ metabolism in this type of cancer. 
Antitumor efficacies and tolerability of the NAD+-inhibitory compounds 
in vivo are under the investigation in mouse xenotransplantation models.

S-122
The Loss of Response to the Inhibitory Action of Anti-Müllerian 
Hormone (AMH) through Downregulation of its Receptor is a 
Potential Mechanism of Chemoresistance in Ovarian Cancer Cells. 
Laura Detti∗,1 Amy K Harper,2 Rong Fan,3 Irene Peregrin-Alvarez,1 Robert 
A Roman,1 Roberto L D’Ancona,1 Robert T Morris,2 Ghassan M Saed∗.2 
1University of Tennessee Health Science Center, Memphis, TN, United 
States; 2Karmanos Cancer Institute, Wayne State University School of 
Medicine, Detroit, MI, United States; 3The C.S. Mott Center for Human 
Growth and Development, Wayne State University School of Medicine, 
Detroit, MI, United States.
Introduction: Anti-Müllerian hormone (AMH) downregulates malignant 
cells and ovarian cortex stemness potential by binding to its receptor 
AMH-R2. The precise role of AMH/AMH-R2 and its expression in ovarian 
cancer and in chemoresistance is not completely understood. Here we 
compared the expression of AMH-R2 in various types of chemosensitive 
ovarian cancer cells and their chemoresistant counterparts.
Methods: Epithelial ovarian cancer (EOC) cell lines (MDAH-2774, 
SKOV-3, A2780) and their docetaxel and cisplatin resistant counterparts 
were utilized. Chemotherapy resistant cell lines were conferred by 
exposing parent EOC cell lines to continuous culture in media containing 
stepwise increases in either or docetaxel over a period of six months with 
a final concentration of 1.5 μM cisplatin or 0.3 μM docetaxel. Total RNA 
was extracted, followed by cDNA synthesis and real-time RT-PCR was 
performed to determine mRNA levels of AMH-R2. Data were analyzed 
using ANOVA with Tukey post hoc tests to evaluate changes in mRNA 
levels of AMH-R2 in the different types of cell lines. A p<0.05 defined 
significance.
Results: The three different chemosensitive EOC cells expressed 
AMH-R2 with various level, with significantly higher levels in SKOV-3 
as compared to others. AMH-R2 mRNA levels were 2.26±0.20 fg/µl in 
A2780, 1.57±0.18 fg/µl in MDAH-277, and 6.64±1.09 fg/µl in SKOV-3 
lines. The chemoresistant counterparts expressed significantly decreased 
levels of AMH-R2. AMH-R2 mRNA levels were 0.52±0.02 fg/µl in 
cisplatin-resistant A2780 cells (p=0.014); 1.17+0.05 fg/µl in cisplatin-
resistant and 0.55±0.001 fg/µl docetaxel-resistant MDAH-277 cells 
(p=0.016), and 0.61±0.01 fg/µl in cisplatin-resistant and 0.68±0.12 fg/µl 
in docetaxel-resistant SKOV-3 cells (p=0.010).

Conclusion: Our findings indicate an important role of the AMH/
AMH-R2 system in the development of chemoresistance in ovarian 
cancer. The loss of response to the inhibitory action of AMH through 
downregulation of AMH-R2 is a potential mechanism of chemoresistance 
in ovarian cancer cells.

S-123
Talcum Powder Enhances Key Mechanisms of Ovarian Cancer 
Development and Progression: A Link to Increased Ovarian Cancer 
Risk. Amy K Harper,1,2 Nicole M Fletcher,1 Rong Fan,1 Robert Morris,1,2 
Ghassan M Saed∗.1,2 1Wayne State University School of Medicine, Detroit, 
MI, United States; 2Karmanos Cancer Institute, Detroit, MI, United States.
Introduction: Genital use of talcum powder and its associated risk of 
ovarian cancer remains an important controversial topic. Epithelial ovarian 
cancer (EOC) cells are known to manifest a pro-oxidant state, which we 
have previously reported to be further enhanced by talc exposure. The 
objective of this study is to determine the effect of talc on proliferation 
and apoptosis of normal and EOC cells.
Methods: Macrophages (EL-1), normal ovarian, normal fallopian tube 
epithelium (FT33), and EOC cells (SKOV-3, TOV112D, A2780) were 
treated with various doses of talc for 48 hours. Cell proliferation was 
assessed with TACS MTT Cell Proliferation Assay. Cell apoptosis was 
determined by Caspase-3 Colorimetric Activity Assay. Data was analyzed 
using one-way ANOVA followed by Tukey’s post hoc test with Bonferroni 
correction. Statistical significance of p<0.05 is considered significant for 
all analyses.
Results: Talc exposure increased cell proliferation by 45% ± 2.6, 51% 
± 2.9, and 29% ± 3.0 in normal cells EL-1, normal ovarian, and FT33, 
respectively (p<0.05, Figure 1A). Additionally, cell proliferation was 
increased by 20.8% ± 3.6, 30.3% ± 3.0, and 22.6% ± 5.0 in EOC cells 
SKOV-3, TOV112D, and A2780, respectively (p<0.05). Interestingly, 
cell proliferation was increased to a greater degree in normal cells as 
compared to EOC cells. Talc exposure significantly decreased apoptosis, 
as indicated by a decrease in caspase-3 activity, in all cells as compared 
to controls (p<0.05). Caspase-3 activity was decreased by 65.6% ± 3.7, 
58.8% ± 1.2, and 65.7% ± 11.9 in normal cells EL-1, normal ovarian, and 
FT33, respectively, as compared to controls (p<0.05, Figure 1B). Similarly, 
caspase-3 activity was decreased by 80.1% ± 4.8, 62.1% ± 6.2, and 78.3% 
± 5.3 in EOC cells SKOV-3, TOV112D, and A2780 (p<0.05, Figure 1B).
*Figure(s) will be available online.
Conclusion: Talc exposure enhances cell proliferation, with a higher 
magnitude in normal as compared to cancer cells, and decreases apoptosis 
of all cells, which are key mechanisms of cancer development and 
progression. This supports a potential link between the use of talcum 
powder and increased risk of ovarian cancer development.

S-124
Comparison of Transperitoneal and Extraperitoneal Laparoscopic 
Para-Aortic Lymphadenectomy in Cervical Cancer. Kejia Wu∗. 
Zhongnan Hospital of Wuhan University, Wuhan, China.
Introduction: To compare the laparoscopic transperitoneal and 
extraperitoneal para-aortic lymphadenectomy surgical methods in the 
treatment of cervical cancer.
Methods: A retrospective analysis of 63 cervical cancer patients with stage 
IB2-IIA2 from January 2015 to December 2017 in our department were 
performed with extensive uterine excision + pelvic lymph node dissection 
+ para-aortic lymph node dissection. Among them, 33 patients underwent 
transperitoneal operation and 30 patients underwent extraperitoneal 
surgery. The operation time, intraoperative blood loss volume, number 
of para-aortic lymph node, recovery time of intestinal function, total 
hospital stay time, intraoperative and postoperative complications and 
postoperative survival rate were compared between the two groups.
Results: Compared with the transperitoneal group, the operation time of 
the extraperitoneal group was (138.5±19.5 vs 226.5±25.7 min, P<0.05); 
intraoperative blood loss was (40.3±15.1 vs 68.5±20.6 ml, P<0.05); the 
number of para-aortic lymph node harvested was (8.9 ± 1.9 vs 4.6 ± 1.8, 
P<0.05); intestinal function recovery time was (20.5 ± 8.3 vs 30.6 ± 4.8 
h, P<0.05); total hospital stay time was (7.0±2.5 vs 8.5±1.1 h, P<0.05); 



 
Scientific	Abstracts	 Reproductive	Sciences	Vol.	26,	Supplement	1,	March		2019	 341A

Saturday Posters

the incidence of complications in the transperitoneal group and the 
extraperitoneal group is 27.3% (9/33) and 26.7% (8/30), respectively, 
there is no significant difference between the two groups (χ2 = 0.453, 
P>0.5); the 3-year disease-free survival (DFS) in patients in the two groups 
was 78.8% and 80.0%, respectively, the difference was not statistically 
significant (χ2 =0.014, P=0.91); the 3-year overall survival (OS) was 90.9% 
and 90.0%, respectively, the difference was not statistically significant 
(χ2=0.015, P=0.90).
Conclusion: The extraperitoneal approach used for para-aortic 
lymphadenectomy in cervical cancer has shorter operation time, less 
intraoperative blood loss, more para-aortic lymph node harvest, earlier 
recovery of intestinal function, and shorter total hospital stay time, 
moreover, there is no significant difference in 3-year survival rate. 
Therefore, the extraperitoneal laparoscopic para-aortic lymphadenectomy 
is worthy of clinical promotion.

S-125
Preventing the Primary Cesarean in Practice: Evaluating Temporal 
Trends and Adherence to ACOG/SMFM Guidelines at a Single 
Institution. Emma Gilmore†, Christina Escobar†, Yuzuru Anzai∗, Alan 
Arslan∗, Maria Teresa Benedetto-Anzai∗, Teresa Cheon∗, W. Spencer 
McClelland∗. New York University, New York, NY, United States.
Introduction: In 2014, a consensus paper by ACOG and SMFM offered 
criteria for diagnosing arrest of dilation (AOD) and failed induction of 
labor (FIOL), in order to reduce the primary Cesarean delivery (CD) 
rate. As previously published, at our institution the adherence to these 
guidelines is low, at 21%. However, there exists limited understanding of 
factors that may contribute to poor physician adherence to these guidelines. 
Previous studies have described fluctuations in CD rates as a function of 
time of day and day of the week attributed to physician pressures such 
as scheduling and fatigue. The objective of this study is to evaluate the 
effect of temporal trends on adherence to ACOG/SMFM labor guidelines. 
We hypothesized that there would exist a variation in adherence rates by 
time of day and by weekdays vs weekends.
Methods: A retrospective cohort analysis was conducted at our institution 
of all singleton primary CDs performed for FIOL or AOD between March 

1st 2014 and May 31st 2016. Each case was defined as being adherent 
or non-adherent to the previously published guidelines. Univariate and 
multivariate analyses were carried out to compare the association of 
adherence to guidelines with time of day and day of the week. Day times 
were divided between 8:00am and 7:59pm, and 8:00pm and 7:59am, to 
mirror the scheduling and turnover times of many physicians.
Results: There was no difference detected between rates of adherence 
comparing daytime vs nighttime hours. During daytime hours 62/202 
CDs (21.2%) were adherent. During nighttime hours 61/299 CDs (20.4%) 
were adherent (p = 0.80). During weekdays 99/461 CDs (21.5%) were 
adherent (p = 0.46). During weekends 24/130 CDs (18.4%) were adherent.
Conclusion: Adherence rates to ACOG/SMFM guidelines at our 
institution do not differ by time of day or day of the week. This suggests 
that adherence to guidelines may not be a driving force behind temporal 
trends in CD rates observed in other studies. Use of evidence-based 
guidelines is key to improving patient outcomes, and further research is 
necessary to identify factors that may improve utilization and adherence.

S-126
Impact of Decision to Delivery Times Upon Maternal and Neonatal 
Outcomes. Iffath A. Hoskins, Robert Berg. NYU Medical Center, New 
York, NY, United States.
Introduction: Category III tracings occur in 1-2% of labors and require 
rapid interventions to avoid serious fetal compromise or death. ACOG 
states that a “stat” or emergency delivery should occur within 30 minutes 
after the decision has been made. The purpose of this study was to review 
the outcomes of a performance improvement initiative whereby a Labor 
Response Team (LRT) consisting of Obstetrics, Pediatrics, Anesthesia 
and Nursing is initiated for expeditiously managing Category III tracings.
Methods: A retrospective chart review from January 2013 to August 
2018, identified patients with Category III tracings in whom an LRT alert 
was initiated. The decision to delivery times were divided into 3 groups 

of 15 minute segments. Group 1 was delivery within 15 minutes, Group 
2 was delivery between 16 to 30 minutes, Group 3 was delivery after 
31 minutes. Neonatal outcomes in each of the 3 groups were reviewed.
Results: There were 6632 patients with Category 3 tracings. Of these, 
6035 (91%) were delivered by Cesarean section (C/S), 597 (9%) by 
operative vaginal delivery. There were 2851 (43%) patients in Group 1, 
3449 (52%) in Group 2, 332 (5%) in Group 3. Cord pH values </=7.10 
occurred in 26% in Group 1, 33% in Group 2, 41 % in Group 3. 5 minute 
Apgar scores </=7 occurred in 19% of Group 1, 36% of Group 2, 45% 
of Group 3 neonates (p <0.05). Maternal complication rates were similar 
in the 3 Groups.
Conclusion: Fetal compromise (low cord pH, 5 minute Apgar scores) were 
least likely to occur when decision to delivery time was </=15 minutes, 
without an increase in maternal complications. Therefore, consideration 
should be given to decrease the 30 minute time frame suggested by ACOG, 
when a “stat”/emergent delivery is warranted.

S-127
Back to the Basics: Achieving Appropriate Gestational Weight Gain 
May Be Paramount to Prevention of Preeclampsia in the Chronic 
Hypertensive Pregnancy. Melissa Kozakiewicz†, Kristen H Quinn∗, 
Brian Brost∗, Jeff M Denney∗. Wake Forest University School of Medicine, 
Winston Salem, NC, United States.
Introduction: In light of recent evidence that adherence to gestational 
weight gain (GWG) guidelines as recommended by the Institute of 
Medicine (IOM) impacts pregnancy outcomes, we sought to investigate 
gestational weight gain and lifestyle choices on maternal outcomes and 
delivery mode in pregnancies complicated by chronic hypertension 
(CHTN). 
Methods: Retrospective cohort study of pregnant patients with CHTN 
referred to Wake Forest University Perinatology for prenatal care and 
ultrasound. Intake weight, delivery weight, gestational weight gain 
(GWG), pregnancy outcomes, smoking status, and delivery mode were 
tracked. Adherence to GWG guidelines was defined per the 2009 Institute 
of Medicine (IOM) guidelines. Univariate and multivariate analyses were 
used as appropriate to assess the impact of factors on outcomes.
Results: 73 pregnancies complicated by CHTN were evaluated. Deviation 
from IOM guidelines was common as demonstrated by 82% (60/73) 
CHTN gravidas. Mean extra pounds of GWG above IOM guidelines of 
those not following guidelines was 14.1 lbs (SD 12.5lbs). Nonadherence 
to GWG guidelines increased risk for indicated delivery for preeclampsia 
(OR 4.15; 95% CI 2.27, 7.61). Conversely, appropriate GWG conferred 
higher chance for vaginal delivery (OR 3.0, 95% CI 1.19, 7.55). 24.7% 
smoked, but smoking in setting of CHTN did not impact GWG adherence, 
BW, indicated delivery, preeclampsia or IUGR.
Conclusion: In pregnancies complicated by CHTN, adherence to IOM 
guidelines for GWG is paramount for reducing adverse pregnancy 
outcomes. While seemingly basic, few patients are adherent to the IOM 
guidelines. Strong counseling on this modifiable behavior poses as a 
realistic intervention to optimize pregnancy outcome in pregnancies 
complicated by CHTN.

S-128
First Trimester Oral Extracellular Vesicles Characterization in 
Pregnancies Complicated by Gestational Diabetes Mellitus. Lara J 
Monteiro∗,1 Manuel Varas-Godoy∗,1 Marcela Hernandez∗,2 Gregory 
Rice∗,1 Ornella Realini∗,1 Max Monckeberg∗,1 Roberto Romero∗,3 
Sebastián E Illanes∗,1 Alejandra Chaparro∗.1 1Universidad de los Andes, 
Santiago, Chile; 2Universidad de Chile, Santiago, Chile; 3Eunice Kennedy 
Shriver National Institute of Child Health and Human Development, 
Detroit, MD, United States.
Introduction: Gestational diabetes mellitus (GDM) is defined by glucose 
intolerance of various degrees with first recognition during pregnancy and 
it is present in 17% of pregnant women and increasing. The universal 
screening of GDM is performed at 24-28 weeks of gestation by an oral 
glucose tolerance test, exposing the fetus to an adverse hyperglycemic 
environment for the whole of the first and part of the second trimester of 
pregnancy. Currently there are no early pregnancy tests available to detect 
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women who are at risk of developing GDM. In this work, we aim to isolate 
and characterize oral extracellular vesicles (EVs) from gingival crevicular 
fluid (GCF) at 11-14 weeks of pregnancy and to determine whether the 
concentration and/or size distribution of EVs present in this fluid is altered 
during the first trimester of pregnancies that later develop GDM.
Methods: A case-control study was performed based on a prospective 
cohort (179 patients) conducted in the Family Health Centre Karol 
Wojtyla, Santiago, Chile. Obstetric and periodontal histories were recorded 
at 11-14 weeks of gestation, and GCF samples obtained. All women were 
evaluated for gestational diabetes at 24-28 weeks of gestation (oral glucose 
tolerance test) and retrospectively stratified into two groups: GDM (n=17) 
and healthy controls (n=17). Extracellular vesicles were isolated from 
GCF by ExoQuick™. Nanoparticle tracking analysis, western blot and 
transmission electron microscopy were used to characterize and quantify 
extracellular vesicles.
Results: Total EVs isolated from GCF were significantly higher in patients 
who developed GDM later in pregnancy compared to normoglycemic 
pregnant women (p value = 0.0043), although there were no significant 
differences in the periodontal status between cases and controls. The 
distribution size of EVs obtained using ExoQuick™ was around 150 ± 57 
nm. Proteins enriched in exosomal fraction such as CD63 and TSG101 
were detected in the EVs of GCF.
Conclusion: We were able to isolate EVs from GCF using a method that 
is suitable to be applied in a clinical setting. The higher concentration of 
EVs present in GCF of women that subsequently developed gestational 
diabetes mellitus, provides an insight into the potential capacity of oral 
EVs early biomarkers for prediction of this pregnancy-related disorder.

S-129
Metabolomic Profiles of Preterm Birth in Maternity Log Study. 
Daisuke Ochi,1,2 Takafumi Yamauchi,1,2 Yoshiki Tsunemoto,1 Satsuki 
Kumatani,1 Maiko Wagata,2,3 Riu Yamashita,4,2 Osamu Tanabe,5,2 Nobuo 
Yaegashi,3 Satoshi Hiyama,1 Masao Nagasaki,2 Junichi Sugawara∗,2,3 
Maternity Log Study Group. 1NTT DOCOMO, INC., Yokosuka, 
Kanagawa, Japan; 2Tohoku University, Sendai, Miyagi, Japan; 3Tohoku 
University Graduate School of Medicine, Sendai, Miyagi, Japan; 
4National Cancer Center, Kashiwa, Chiba, Japan; 5Radiation Effects 
Research Foundation, Hiroshima, Hiroshima, Japan.
Introduction: The etiology of spontaneous preterm birth (SPTB) is 
unclear and presumably complex interactions of genetic and environmental 
factors such as lifestyle and living environment. Metabolomic studies of 
pathophysiology in SPTB are becoming increasingly prevalent but so far 
mainly targeted at amniotic fluid. We prospectively studied longitudinal 
metabolomic changes of maternal blood plasma for the combinatorial 
analyses with other omics layers and lifelog data.
Methods: We have designed a prospective cohort study named “Maternity 
Log Study” and collected blood and urine samples between 12 and 23 
gestational weeks (period 1), between 24 and 34 gestational weeks (period 
2) and a month after delivery (postpartum) as well as daily lifelogs of 
physiological data and symptoms throughout pregnancy and after delivery 
from 302 participants. Plasma metabolites were analyzed by GC/MS/
MS for relative ion intensity, and their differences in abundance between 
SPTB and healthy control groups were evaluated by a multivariate logistic 
regression model. Age, pre-pregnancy BMI and parity were adjusted as 
confounding factors of the model. The criterion of false discovery rate 
for statistical significance was q<0.05.
Results: We identified over 100 metabolites which showed significantly 
different abundances between the SPTB (n=14) and control (n=188) 
groups. Especially, levels of branched chain amino acids (BCAA) were 
higher in the SPTB group than in the control group at periods 1 and 
2, and postpartum (e.g. isoleucine at period 2: 659,549±175,443 vs 
523,284±141,871, q<2.7×10-12). Levels of lactic acid and pyruvic acid 
were also higher in the SPTB group at periods 1 and 2, and postpartum 
(e.g. lactic acid at period 2: 5,232,062±2,079,786 vs 3,744,764±1,302,460, 
q<6.3×10-12), but in contrast the citric acid level was not. From pathway 
enrichment analyses of metabolites upregulated in the SPTB group, 

a pathway related with anoxia was found significantly enriched 
(q=0.00862) as well as other disease pathways such as leukemia, epilepsy, 
schizophrenia, heart failure and viral infection.
Conclusion: Changes in metabolomic profiles indicated that oxygen 
metabolism in pregnant women might be related with SPTB. 
Combinatorial analyses with genomic, transcriptomic, and lifelog data 
may further reveal underlying mechanisms of SPTB.

S-130
Selective Expression of 2-AG (2-Arachidonoyl Glycerol) Pathway 
in Mammary Gland Tissues. Brent Gudenkauf†,1 Kushal Gandhi†,2 
Nadezhda German,3 Ashraf Uz Zaman†,3 Edward Dick,4 Natalia 
Schlabritz-Lutsevich∗.2,5 1Texas Tech University Health Sciences Center 
(TTUHSC), Odessa, TX, United States; 2Texas Tech University Health 
Sciences Center, Odessa, TX, United States; 3School of Pharmacy, 
TTUHSC, Amarillo, TX, United States; 4Texas Biomedical Institute, San 
Antonio, TX, United States; 5Center for Translational Neurobiology and 
Pharmacology (TTUHSC), Lubbock, TX, United States.
Introduction: : Endogenous cannabinoids Anandamide (AEA) and 2-AG 
(derivatives of Poly-unsaturated Fatty acids (PUFA)), their receptors and 
enzymes comprise the endocannabinoid system (ECS), which plays an 
important role in vascular, neurological and metabolic responses. The ECS 
is essential for fetal development and onset of new-born suckling. Fetal 
ECS tone depends on maternal nutritional status and maternal obesity is 
associated with fetal ECS deficiency. Newborn PUFA supplementation 
reportedly reversed in utero programming and ECS metabolome has 
been detected in maternal milk. In the framework of ECS developmental 
programming, we evaluated ECS expression in the mammary gland (MG).
Methods: Five MG specimens and subcutaneous fat (SC) tissue from 
non-pregnant baboons (Papio spp) were evaluated by Western Blot for 
the expression of key enzymes of ECS synthesis and degradation and 
cannabinoid receptors (CB1R and CB2R) with primary antibodies against 
CB1R (1:1000; Cat.# IMG-CB1R-mAb001 Immunogenes, USA), CB2R 
(1:1000; Cat.# H00001269-M01, Abnova, Taiwan), FAAH-1 (1:1000, 
Cat.# ab54615, Abcam, USA), DAGLα (1:1000; Cat# SC-390409, Santa 
Cruz Biotechnology, Inc., USA), MAGL (1:1000; Cat.# 100035, Cayman 
Chemical, Ann Arbor, MI, USA), and COX-2 (1:1000; Cat.# ab62331, 
Abcam, Cambridge, MA, USA). AEA and 2-AG tissue concentrations 
were evaluated by LC-MS.
Results: 2-AG and AEA were detected in all specimens. Concentrations of 
2-AG was 6-42 times higher (245.96 ± 69 ng/ml) than AEA (10.56 ± 1.3 
ng/ml) in the MG, and lower in adipose tissue (1.56 ng/ml and 4.28 ng/
ml). High 2-AG concentration (860.88 ng/ml) in one MG specimen was 
paralleled by very low expression of 2-AG degrading enzyme - MAGL. 
AEA synthesizing enzyme (NAPE-PLD) and CB1R were not detectable 
in four of five MG specimens, while subcutaneous fat expressed both 
molecules (Figure 1).
Conclusion: The MG appears not to synthesize AEA and CB1R is 
unlikely to be an effective pharmacological target in the physiological 
conditions in this organ.
*Figure(s) will be available online.

S-131
A Cross-Sectional Assessment of Serum Lactate in Women Presenting 
for Acute Care in Pregnancy. Adina Kern-Goldberger†, Melanie Polin†, 
Tracy C Bank†, Cynthia Gyamfi-Bannerman, Leslie Moroz∗. Columbia 
University Irving Medical Center, New York, NY, United States.
Introduction: Obstetric physiology may alter lactate metabolism and 
affect the ability to use lactate as a discriminator of critical illness in 
pregnancy. This study describes the range of venous lactate levels 
in women presenting for acute care during pregnancy as well as 
characteristics associated with elevated lactate.
Methods: This is a prospective cross-sectional study of consecutive 
pregnant women presenting to an obstetric triage unit with any complaint 
after 20 weeks gestational age. A blood sample was drawn to assess 
venous lactate level and other patient characteristics and features of the 
presentation and clinical course were derived from chart review. Elevated 
lactate was defined as > 2 mmol/L. Lactate level was dichotomized and 
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descriptive statistics were used to characterize the demographic and 
clinical features of the study population by lactate level. A multivariable 
regression model was used to evaluate the association between lactate, 
gestational age, and presenting complaint.
Results: Of 102 women enrolled, venous lactate samples were obtained 
for 100 participants. Demographic and obstetric features of the study 
population are described in Table 1. Median lactate level was 1.22 (IQR 
0.95 - 1.49). 86% of patients had normal lactate levels (n=86) while 14% 
had elevated lactate (n=14). 63 patients presented with labor complaints 
(63%), 38 of whom were admitted in labor (60.3%). 6 patients presented 
with infectious complaints (6%). Of the 14 patients with elevated lactate, 
all presented with labor complaints and 10 (71.4%) were admitted in labor. 
Elevated lactate level was significantly associated with labor complaints 
and admission in labor (p < 0.01). In a multivariable regression model 
accounting for potential confounders including labor and infection, there 
was no association between lactate level and gestational age (OR 1.03, 
CI 0.99 - 1.09).
Conclusion: Lactate level in this pregnant population presenting for acute 
care to obstetric triage was higher than the normal range of lactate and 
did not differ by gestational age. Lactate cannot discriminate infection 
appropriately in pregnancy as it is confounded by labor. Therefore, a 
more sensitive biomarker is needed to better assess severe infection in 
the obstetric population.
*Figure(s) will be available online.

S-132
Soluble Amyloid Precursor Protein Serum Levels Are Associated 
with Subclinical Cardiovascular Dysfunction. Carole A McBride,1 
Kylie M Cooper,1,2 Trace Barrett†,1 Johannes Steiner,1 Ira M Bernstein∗.1 
1University of Vermont Larner College of Medicine, Burlington, VT, United 
States; 2St. Luke’s, Boise, ID, United States.
Introduction: Women who develop preeclampsia have increased risk 
of future cardiovascular disease and Alzheimer’s disease (AD). We have 
identified a prepregnancy phenotype in women who later develop preterm 
preeclampsia, including increased vessel stiffness and poor cardiovascular 
compliance. With recent recognition of the vascular contributions to 
cognitive impairment and dementia (VCID), including AD, we sought 
to investigate soluble amyloid precursor protein alpha (sAPPα), which is 
produced through non-amyloidogenic processing of APP, hypothesizing 
that sAPPα may play a role in cardiovascular function. We evaluated 
associations between sAPPα with body composition, c-reactive protein 
(CRP), blood pressure, cardiac output, arterial stiffness (PWV), vascular 
compliance in response to volume challenge, and echocardiographic signs 
of subclinical diastolic dysfunction.
Methods: Ninety-five healthy, nulliparous women in the follicular phase 
of their menstrual cycles (mean day 9±4) were studied. Body composition 
was measured using DEXA scan, serum CRP was evaluated, blood 
pressure changes during volume challenge were evaluated using non-
invasive tonometric blood pressure monitoring, and PWV was calculated 
from Doppler ultrasound waveforms and dual electrocardiogram. 
Echocardiogram (ECHO) with TDI and 3D speckle tracking were 
performed on 17 women. Relationships are presented with Pearson’s 
Correlation Coefficients and relevant p-values.
Results: Women were 29 ± 5 years (mean + s.d.) with BMI 24 ± 5 kg/
m2. Serum sAPPα levels were 0.63 ± 0.44 ng/mL. Lean body mass was 
inversely associated with sAPPα (r= -0.21, p= .04), but there was no 
association with adiposity. Women with increased CRP had higher sAPPα 
(r= 0.22, p= 0.03) and sAPPα was associated with a faster popliteal PWV 
(r= 0.30, p= .003), as well as decreased aortic ejection time (r= -0.27, p= 
.008). We found no association with aorto-femoral PWV (after correcting 
for aortic contractility), blood pressure, cardiac output, or response to 
volume challenge. Circumferential strain was directly associated with 
increased sAPPα in those women who received ECHOs (r= 0.53, p= .03).
Conclusion: Faster cardiac ejection time, and higher absolute 
circumferential strain are each associated with increasing sAPPα, as was 
increased CRP. These findings are indicative of a stiffer myocardium and 
increased inflammation in the presence of elevated sAPPα, demonstrating 

a subclinical cardiovascular phenotype in which amyloid precursor protein 
peptides may contribute to both the development of preeclampsia and 
play a role in VCID.

S-133
Adrenomedullin as a Potential Mediator of Altered Energy and Fat 
Metabolism in Normal and GDM Pregnancies in a Mouse Model. 
Kathleen A. Pennington, Yuanlin Dong, Simone Hernandez Ruano, 
Nicola van der Walt, Chandana Yallampalli. Baylor College of Medicine, 
Houston, TX, United States.
Introduction: Maternal physiology undergoes significant stress and 
adaptations to accommodate a growing fetus, including changes in energy 
expenditure and fat metabolism. Gestational diabetes mellitus (GDM) 
further exacerbates these changes leading to negative health consequences 
for mother and child. We recently developed a mouse model of GDM, 
however alterations to energy and fat metabolism have not been evaluated. 
We have also shown that adrenomedullin (ADM) mediates alterations 
to lipid metabolism in normal and GDM pregnancies in human visceral 
adipose tissue (VAT). Here our objectives were two-fold: (1) evaluate 
energy and fat homeostasis in our GDM mouse model and (2) determine 
if ADM mediates these changes.
Methods: Female C57BL/6J mice were placed on either a 10% kcal/fat, 
0% kcal/sucrose control diet (P-CD) or a 45% kcal/fat, 17% kcal/sucrose 
diet (P-HFHS) 1 week prior to and throughout pregnancy. To test the 
effects of diet exposure alone vs combine diet and pregnancy effects, a 
second set of female mice were exposed to the same diet regimes, either 
CD (NP-CD) or HFHS (NP-HFHS) for 4wks without pregnancy. Mice 
were placed into comprehensive lab animal monitoring system (CLAMS) 
chambers from day 0.5 to 17.5 of pregnancy to measure food consumption, 
activity, and energy expenditure (EE). Body composition was analyzed 
on day 0, 7.5, 11.5, 14.5 and 17.5. On day 17.5 animals were sacrificed. 
VAT was collected for gene expression analysis and ex-vivo culture with 
and without ADM.
Results: EE was significantly increased (p<0.05) in P-HFHS dams 
compared to all other groups. Pregnancy status, but not diet, had a 
significant effect on body weight (p<0.05). Body fat percentage was 
increased (p<0.05) in animals on a HFHS diet, regardless of pregnancy 
status at days 7.5, 14.5 and 17.5. Gene expression of fatty acid transporter, 
Cd36, fatty acid binding protein, Fabp7, adipogenesis factor, Sfrp4, and 
ADM receptors Crlr, Ramp2, and Ramp3 were significantly increased 
(p<0.05) in VAT from P-HFHS females compared to P-CD females. 
Preliminary VAT ex-vivo lipolysis analysis indicates lipolysis is decreased 
(p<0.05) in P-CD females compared to NP-CD females. This effect was 
not present in HFHS mice. There was a trend (p=0.09) for ADM to increase 
lipolysis in pregnant VAT in a dose dependent manner, however there was 
no effect of ADM on non-pregnant VAT.
Conclusion: GDM increases maternal EE possibly due to alterations in fat 
metabolism indicated by increases in Cd36, Fabp4 and Sfrp4 indicative of 
increased adipose tissue metabolism. ADM, as shown in human studies, 
may play a role in altered lipid homeostasis during pregnancy as well as 
in GDM as indicated by increased receptor expression and a prelimary 
trend to increase lipolysis. Further studies to assess the possible therapeutic 
role of ADM in GDM are ongoing.

S-134
Diet and Pregnancy Outcome Interact to Influence the Postpartum 
Metabolic Trajectory in a Mouse Model. Mina Peshavaria, Malia 
N Green†, Kirtika Prakash, Taylor Dawson, Elizabeth Ann Bonney. 
University of Vermont, Burlington, VT, United States.
Introduction: Obese women are at increased risk of metabolic/
cardiovascular disorders, and adverse pregnancy outcomes compared 
with lean/average women. Our objective was to develop a mouse model 
of diet-induced obesity (DIO) to evaluate the effect of 14 weeks (wks) 
of HFD (60% energy→ fat) and pregnancy outcome on postpartum (PP) 
metabolic parameters.
Methods: 9-wk-old C57BL/6J specific pathogen free females consumed 
a high fat diet (HFD n=18) or a control chow diet (CD, n=18) for 14wks. 
After 4 wks, mice (n= 12 for each diet) mated with males pre-fed HFD or 
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CD for 1 wk or stayed unmated (UM, n=6). We measured body weights, 
food intake, and blood glucose prior to mating, during pregnancy and 
lactation and 4wks after weaning. We performed glucose tolerance tests 
at 2 wks and post weaning. Analysis: linear regression, AUC, ANOVA and 
Fisher’s exact test. We report Mean+/- SEM. Significance: set at p<0.05.
Results: HFD and CD had comparable pregnancy rates (75% vs 58, 
p=0.7), but HFD had more litter loss (5 of 9) vs. CD (1 of 7, p=0.1). 
Study groups were: unmated (UM) CD and HFD, pregnant CD (CD-SP) 
and HFD with surviving (HFD-SP) pups and HFD that lost their pups 
(HFD-DP). Pre-pregnancy, UM-HFD were more glucose intolerant and 
hyperphagic vs.UM-CD. PP, glucose tolerance worsened in UM-HFD vs. 
UM-CD (PP AUC for HFD vs CD: 1022 vs 147, p=<0.05) but improved 
in both the CD-SP and HFD-SP (AUC before vs after pregnancy: CD-
SP=513 vs 384, HFD-SP = 629 vs 495). By contrast, HFD-DP remained 
glucose intolerant (AUC before vs after: 527 vs 832). Fed-glucose values 
were also higher for CD-SP, HFD-SP and HFD-DP premating, with 
HFD-DP values greater than HFD-SP (118.4±1.4 vs 110.3±2.7 p=0.03). 
HFD-DP significantly dropped fed-glucose PP vs. premating (p< 0.05). 
Premating, UM-HFD had a 2-fold increase in food intake without parallel 
weight increase. From 4-10 wks (pregnancy), food intake trended higher in 
HFD vs CD and HFD-SP vs HFD-DP but with negligible weight change 
. In contrast, major differences occurred PP. While weight decreased 
over time in CD-SP (slope -0.6016 ± 0.2 g/wk R2=0.6), it increased in 
UM-CD (0.2487 ± 0.1, R2=0.8 p<0.002). While HFD-SP showed no 
significant weight change PP, HFD-DP continued to gain weight (1.417 ± 
0.1, R2=0.99, p<0.0001), as did UM-HFD (1.05 ± 0.1 R2=0.98, p=0.001) 
examined concurrently. Compared to CD-SP, HFD-SP ate twice as much 
PP. However, HFD-DP, despite having bypassed lactation, remained 
hyperphagic. Gonadal adiposity trended higher in UM-HFD and HFD-
DP vs. HFD-SP.
Conclusion: Conclusions DIO stresses pregnancy. Pregnancies with 
normal outcomes have a different PP metabolic trajectory than those with 
abnormal outcomes. While this may signal dysfunction before/during 
pregnancy, exposures PP deserve examination. Supported by the Vermont 
Genetics Network, Delaware INBRE program (P20 GM103446), 
RO1HL141747 and P30 GM118228.

S-135
Gestational Age-Related Changes in ExRNA Expression in Normal 
Human Pregnancy and Comparison of RNA Isolation Techniques. 
Kajal Verma†, Srimeenakshi Srinivasan, Peter De Hoff, Cuong To, Clara 
Laurent, Antoinette Mason, Aileen Fernando, Katharine Knepper, Jennifer 
Tasarz, Aishwarya Vuppala, Rachael Overcash, Richelle Olsen, Hilary 
Roeder, Gladys Ramos∗, Mana Parast∗, Louise C Laurent∗. University 
of California, San Diego, San Diego, CA, United States.
Introduction: Extracellular RNAs (exRNAs) have been the focus 
of research as indicators of normal biological processes and disease 
biomarkers due to their role in intercellular signaling. This study aims 
to identify and compare miRNAs that display gestational age-specific 
expression in human placenta and maternal serum, and examine the effect 
of three different RNA isolation methods on the results.
Methods: Serum samples from 10 healthy mothers collected throughout 
pregnancy were subjected to total or exosomal RNA isolation. Total RNA 
was purified from 64 placental tissues at different gestational ages. NGS 
libraries were prepared using the NEBNext Small RNA Kit and subjected 
to small RNA sequencing. Sequencing data were trimmed, mapped, 
filtered, and normalized, and co-expressed miRNA clusters were identified 
using Affinity Propagation.
Results: Both placental tissue and maternal serum contain distinct clusters 
of miRNAs displaying strong gestational age-specific expression patterns. 
However, for many miRNAs, including placenta-specific miRNAs, the 
expression patterns differed markedly between the two datasets, perhaps 
due to selective secretion of placental miRNAs from different placental 
cell types (Figure 1). Each RNA isolation method tested resulted in a 
different miRNA profile (Figure 2).
Conclusion: Gestational age-specific miRNA expression patterns in serum 
can be used for development of a pregnancy “clock” that can aid in dating 
of pregnancies, where standard clinical gestational age dating criteria are 

unavailable. Variation of results between different RNA isolation methods 
emphasizes the importance of standardization in this field. Supported by 
the NIH Common Fund Extracellular RNA Communication program.
*Figure(s) will be available online.

S-136
Lactation Improves Long-Term Vascular Function in Healthy, Wild-
Type Dams. Mary Gemmel†, Elizabeth F Sutton, Marcia J Gallaher, 
Robert W Powers∗. Magee-Womens Research Institute, Pittsburgh, PA, 
United States.
Introduction: Lactation is associated with cardio-protective effects in 
women later in life. However, the mechanisms responsible for the benefits 
of lactation are incompletely understood. We sought to investigate the 
long-term effect of lactation on the cardiovascular health of wild-type 
mice exposed to a single uncomplicated pregnancy.
Methods: Eight-week-old, wild-type C57BL/6 female mice were mated 
to C57BL/6J male mice. In the “no lactation” group, pups were removed 
within 12 hours of delivery to prevent lactation (n=20). In the “lactation” 
group, dams lactated until offspring weaning at postnatal week 4 (n=7). 
Maternal body weight, heart weight, heart/body weight ratio, and vascular 
function by wire myography of mesenteric arteries were measured when 
dams reached ten months of age.
Results: Lactated dams were significantly heavier compared to dams 
that did not lactate (38.0±5.8 grams vs. 31.9±4.2 grams, p=0.006). Heart 
weight was also greater in lactated dams (0.166±0.007 vs. 0.146±0.021 
grams, p=0.03), however, there was no difference in heart/body weight 
ratio (p=0.60). Assessment of vascular function by wire myography 
revealed no differences in endothelial-dependent vascular function 
between lactated and non-lactated dams. However, lactated dams had 
a significantly increased relaxation response to sodium nitroprusside 
(p<0.001), compared to non-lactated dams indicating improved 
endothelial-independent vascular function.
Conclusion: Lactation improves long-term maternal endothelial-
independent vascular function following pregnancy in C57BL/6 mice 
at 10 months of age. Improved vascular function may be a potential 
mechanism responsible for the well-described benefits of lactation on 
cardiovascular health. This work was supported by the American Heart 
Association Go Red for Women Strategically Focused Research Network 
(AHA16SFRN27810001 and 16SFRN27860002).

S-137
Systematic Risk Assessment and Tailored Care to Enhance Maternal 
Empowerment Postpartum: A Cluster Randomized Controlled Trial. 
Jacqueline Lagendijk†. Erasmus MC, Rotterdam, Netherlands.
Introduction: The postpartum period is an important period for 
preventive strategies as common maternal and child health problems 
may become apparent. Multiple studies have shown a strong association 
between non-medical risk factors and adverse pregnancy outcomes. 
Key examples of such risks include low socioeconomic status, living 
in a deprived neighborhood, ineffective social integration into society, 
smoking, and psychosocial stressors. Current risk assessment and care 
provision however mainly focuses on apparent medical conditions and as 
such missed opportunities for enhancing the health of postpartum women 
occur in routine care.
Methods: We conducted a cluster-randomized trial in maternity care 
practices in the Netherlands. All practices were instructed to provide a 
systematic risk assessment during pregnancy involving social risks in 
addition to medical and obstetric risks. Practices were randomly allocated 
to continue usual care following the risk assessment (seven practices), 
or to provide a client-tailored, risk-guided approach to addressing any 
risks (nine practices) during pregnancy and the postpartum period. The 
primary outcome was a low postpartum maternal empowerment score.
Results: Between July 1, 2015, and Dec 31, 2016, we recruited 1579 
participants; 879 participants in the intervention arm, and 700 participants 
in the control arm. Our study shows that it is possible to introduce 
new innovations in existing obstetric and postpartum care systems. 
The prevalence of risk factors during pregnancy as identified by the 
systematic risk assessment was similar between the two arms: 40% and 
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39%, respectively. The intervention had a positive impact on maternal 
empowerment postpartum: aOR for low empowerment OR 0.69 (95% 
CI 0.47; 0.99), P 0.046.
Conclusion: Implementation of additional risk assessment and subsequent 
preventive strategies into maternity care reduced the incidence of low 
maternal empowerment during the postpartum period. Introducing this 
approach in routine maternity care may help reduce early adversity during 
the postpartum period. The findings should however be interpreted with 
care, given the required sample size of 1711 participants was not achieved, 
and that loss to follow up was substantial and selective.

S-138
Lactation Improves Long-Term Vascular Dysfunction in Dams with 
a History of a Preeclampsia-Like Pregnancy. Elizabeth F Sutton†, 
Mary Gemmel†, Marcia J Gallaher, Robert W Powers∗. Magee-Womens 
Research Institute, Pittsburgh, PA, United States.
Introduction: Lactation provides short and long-term benefits for 
maternal health, including reduced risk of cardiovascular disease. 
Considering women with preeclampsia are up to eight times more likely 
to develop cardiovascular disease compared to women with uncomplicated 
pregnancies, the potential of lactation to interfere with long-term maternal 
cardiovascular consequences of preeclampsia merits investigation. 
Employing the C1q-/- xC57BL/6 mouse model to mimic a preeclampsia-
like pregnancy and the resultant long-term maternal vascular dysfunction, 
we investigated the effect of lactation on the cardiovascular health of 
wild-type dams exposed to a preeclampsia-like pregnancy.
Methods: Wild-type C57BL/6 female mice were mated to C1q-/- male 
mice to model a preeclampsia (PE)-like pregnancy, and single housed 
for delivery. In the “lactation” group, referred to as “PE+Lactation”, 
dams lactated until offspring weaning at four weeks of age. In the “no 
lactation” group, simply referred to as “PE dams”, pups were removed 
within 12 hours of delivery to prevent lactation. Body weight, heart 
weight, heart/body weight ratio, blood pressure, and vascular function 
by wire myography were measured when dams reached ten months of 
age (n=6/group).
Results: At 10 months of age, PE+Lactation dams were significantly 
heavier and had larger hearts than PE dams that did not lactate (body 
weight: 36.4±1.0 grams vs. 30.5±1.3 grams, p=0.006; heart weight: 
0.160±0.005 vs. 0.139±0.002 grams, p=0.015) with no difference in heart/
body weight ratio, or blood pressure. Lactation significantly improved 
endothelial-dependent and -independent vascular function compared 
to PE dams that did not lactate, demonstrated by increased relaxation 
response to methacholine p=0.001 and sodium nitroprusside p<0.001. 
In the presence of L-NAME (a nitric oxide synthase inhibitor [NOS]), 
PE+Lactation dams exhibited a drastically improved relaxation response to 
methacholine (p<0.001), suggesting lactation may improve compensatory 
NOS-independent vasodilatory mechanisms. Finally, PE+Lactated dams 
were compared to dams with a history of a normotensive pregnancy, i.e. 
without an adverse pregnancy history, and no differences were seen in 
any study variables.
Conclusion: Lactation improves the long-term maternal vascular 
dysfunction following exposure to a preeclampsia-like pregnancy in 
the C1q-/-xC57BL/6 mouse model. Improved vascular function may 
be a potential mechanism responsible for the benefits of lactation and 
cardiovascular health. This work was supported by the American Heart 
Association Go Red for Women Strategically Focused Research Network 
(contracts AHA AHA16SFRN27810001 and 16SFRN27860002).

S-139
The Role of Lactate Acidification on Inflammatory Pathway 
Activation in Vaginal Epithelial Cells. Fabienne D Hanton, Yun Lee, 
Harriet Gunstone, Nuntawat Chaitrakulthong, Nathaniel Tay, Phillip 
R Bennett, David A MacIntyre∗. Imperial College, London, United 
Kingdom.
Introduction: The pregnancy vaginal microbiome is implicated in 
both maternal and neonatal health outcomes. In healthy pregnancy, the 
vagina is dominated by Lactobacillus species that promote acidification 
(pH<4.0) through D- and L-lactic acid (LA) production. Protonated LA 

exhibits microbicidal, virucidal and immune modulatory properties. We 
hypothesise that LA inhibits inflammatory transcription activation status 
in vaginal epithelial cells (VECs). To test this we aim to investigate the 
modulatory effects of LA on viral- and bacterial-induced inflammation 
in VECs.
Methods: A multilayer VEC culture (VK2/E6E7) model was optimised 
to allow culture at a physiologically relevant pH 3.9. The effect of L-LA 
(30mmol/L) on inflammatory transcription factors, NFκB and AP-1, was 
assessed across a time course (30 min, 1h and 2h; n=6) by examining 
phosphorylation of p65 (NFκB) and c-Jun (AP-1) following inflammatory 
stimulation using TLR agonists, FSL-1 (TLR2/6) and poly I:C (TLR3) to 
simulate bacterial and viral infection, respectively. Activation status of 
upstream kinases p38, ERK and JNK and the effect of treatment on gene 
transcription of six inflammatory cytokines: IL-8, IL-6, IL-1Ra, IL-1β, 
TNFα and RANTES were also investigated.
Results: TLR2/6 activation of AP-1 occurs within 1h and is entirely 
inhibited by LA (p<0.01) at all time points. However, TLR3 activation 
by poly I:C does not significantly alter NFκB and AP-1 activation status. 
In addition, LA specifically inhibits basal and FSL-1/poly I:C-induced 
JNK phosphorylation within 30 mins (p<0.01) whereas p38 inhibition by 
LA is partially attributable to acidification. LA stimulates ERK at 1h in 
both treated and untreated VECs (p<0.01). Viral- or bacterial-induction 
of transcription pro-inflammatory cytokines (IL-8, IL-6, IL-1Ra, IL-1β, 
TNFα and RANTES) is robustly suppressed in the presence of LA (p<0.05) 
and to a lesser extent in acidic conditions (p<0.05). But no significant 
change in the transcription of anti-inflammatory cytokine IL-1Ra was 
detected in treated or untreated cells.
Conclusion: Bacterial stimulation of VECs is modulated through NFκB 
and AP-1. However early inflammatory response to TLR3 activation in 
VECs occurs independently of NFκB and AP-1. LA inhibits the activation 
of transcription factors NFκB and AP-1 and the upstream kinase JNK in 
response to both TLR2/6 and TLR3 inflammatory activation. In contrast, 
ERK is significantly activated by LA in all treatments suggesting a 
hitherto unknown role for LA in specific MAPK pathway activation and 
subsequent downstream pathways. Our data shows that lactic acid has a 
rapid anti-inflammatory effect in bacterial- and viral-stimulated VECs by 
suppressing NFκB and AP-1.

S-140
An Immune Atlas of Mid to Late Mouse Gestation. Amber R Moore†, 
Nora Vivanco-Gonzalez, Katie Plummer, Harleen Kaur, Olivia Mitchel, 
Moises Rivera, Sean C Bendall, Theo D Palmer∗. Stanford University, 
Stanford, CA, United States.
Introduction: The immune system during pregnancy must establish and 
maintain tolerance between the parent and fetus, while also protecting 
the parent from endless pathogen exposure. The placenta, able to balance 
its own needs with those of the parent and fetus, plays a critical role in 
orchestrating these immune mechanisms throughout gestation. It remains 
largely unknown how the placenta maintains tolerance at different stages 
of pregnancy and how the placenta responds to changes in the parent’s 
immune system. Using a mouse model, we were able to characterize 
immune profiles by single-cell mass cytometry (CyTOF) for all maternal 
immune organs and placentas across mouse gestation. We hypothesized 
that the placental immune profile would significantly change throughout 
gestation, with only slight changes in the maternal immune system in the 
absence of an immune challenge.
Methods: C57BL/6J females were crossed with B6 Cd45.1 males to 
differentiate between maternal (CD45.2+) and fetal (CD45.1+CD45.2+) 
immune cells. Pregnant females were retro-orbitally injected with an 
anti-CD45 antibody before takedown to discriminate vascular and tissue 
immune cells. Spleen, lymph nodes, thymus, uterine horn, placentas and 
cardiac blood were collected throughout gestation from embryonic day 
10.5 (E10.5) to E18.5. Over 30 phenotypic and functional markers were 
used for CyTOF analysis. We quantified the abundance and activation 
state of immune cells present in all tissues collected. Sex differences were 
also examined in male and female placentas. A standardized immunoassay 
using Luminex bead arrays was used to measure cytokine levels in plasma 
collected from the cardiac blood.
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Results: Though still in progress, there is evidence for changes in immune 
cell abundance and activation state in the placenta across time. Our current 
results suggest high levels of maternal-fetal dynamics in mid to late mouse 
gestation. We will use these baseline data to examine how the placental 
immune profile is altered following a systemic immune challenge in the 
pregnant female on corresponding embryonic days.
Conclusion: These results will serve as a resource for studies that 
use mouse models to examine immune perturbations, tolerance and 
complications during pregnancy. Furthermore, this study will provide 
a deep characterization of the placental immune response at baseline 
and following immune challenges, giving us insight that can be used for 
mechanistic studies and targeted interventions that reduce pregnancy 
complications.

S-141
Dynamic Core Taxonomical and Metabolic Signatures in the Perinatal 
Period. Beatriz Penalver Bernabe†, Jack A. Gilbert∗. University of 
Chicago, Chicago, IL, United States.
Introduction: Pregnancy is associated with dynamic changes in the 
human microbiome, which have been implicated with fetal development. 
The maternal microbiome can also be transferred to the next generation. 
However, little is known about the functional metabolic potential of the 
maternal microbiome during pregnancy. Using novel systems biology 
methods, we identified dynamic microbial taxonomic and metabolic 
signatures during the perinatal period.
Methods: Employing previously published longitudinal and spatial 
microbial data collected during pregnancy and postpartum, we identified 
the bacterial species associated with gut, vagina, saliva and tooth samples 
that have significantly altered abundance during the perinatal time. We 
employed SplinectomeR with multiple hypothesis correction (p <0.05). 
We also translated the taxonomic data into predicted metagenomes using 
PICRUSt to identify the potential metabolic changes that occurred. 
Dynamic networks were constructed using SparCc with one lag delayed 
to identify directionality in temporal shifts.
Results: Vaginal Lactobacillus, fecal Ruminococcaceae, salivary 
Veillonella and dental Streptococcus (p < 0.05) showed significant 
changes in abundance over pregnancy. Vaginal Prevotella showed 
rapid changes in abundance very early in pregnancy, while vaginal 
Lactobacillus and salivary Fusobacterium only started to show changes 
at the end of pregnancy and early postpartum. Alpha diversity was stable 
in all sites except in the vagina (p-value<0.001), and beta-diversity 
was highly correlated between the body sites over time (Spearman’s 
rho>0.8 and p<0.001). Taxonomic dynamic networks revealed key 
species that connected distinct body sites; e.g. v co-associating with fecal 
Faecalibacterium and salivary Actinomyces. Of note, those inter-body 
site connections were negative, suggesting competitive interactions. 
The predicted metabolisms of the gut, saliva and tooth microbiota were 
significantly similar, while the vaginal microbiome was significantly 
distinct to this grouping (p<0.001). Vaginal microbial predicted 
metabolism mostly comprised lactic acid synthesis and ABC transporters, 
while gut and mouth comprised mostly energy metabolism.
Conclusion: Our new analysis employing novel systems biology 
tools suggests that perinatal microbial networks are dynamic and the 
microbiome of different body sites show opposing and contrasting 
microbial changes. Understanding the dynamics of the perinatal 
microbiome could help diagnose and possibly treat perinatal diseases 
such as gestational diabetes, pre-eclampsia, and depression.

S-142
Is Low First-Trimester PAPP-A in Twin Gestations Associated with 
Preeclampsia and Fetal Growth Restriction? Matthew J Blitz†,1 
Jiyoung Kim†,1 David A Krantz,2 Laura R Gainey†,1 Nidhi Vohra,1 Burton 
Rochelson∗.1 1Donald and Barbara Zucker School of Medicine at Hofstra/
Northwell, Manhasset, NY, United States; 2Eurofins NTD Labs, Melville, 
NY, United States.
Introduction: Pregnancy-associated plasma protein-A (PAPP-A) is a first 
trimester biochemical marker primarily used for early detection of fetal 
aneuploidy. In chromosomally normal singleton gestations, low PAPP-A 

is associated with adverse outcomes related to placental dysfunction, 
including fetal growth restriction (FGR), preeclampsia, preterm birth, 
and intrauterine fetal demise (IUFD). Our objective was to determine 
whether low first-trimester PAPP-A in twin gestations is also associated 
with these adverse outcomes.
Methods: Retrospective cohort of twin pregnancies delivered at ≥23 
weeks of gestational age at two tertiary medical centers from 2011 to 
2016. Patients were included if maternal serum PAPP-A was measured at 
11 0/7—13 6/7 weeks. Pregnancies with incomplete records and genetic 
or structural anomalies were excluded. Patients with low PAPP-A (<5th 
percentile) were compared to those with normal PAPP-A levels (≥5th 
percentile). The primary outcomes evaluated were preeclampsia and 
early-onset FGR (<10th percentile at <32 weeks) of either twin. Secondary 
outcomes evaluated were discordant birthweight (≥20%), timing of onset 
of discordant growth, low birthweight (<2,500 grams) of either twin, 
cesarean for non-reassuring fetal heart rate (FHR), and IUFD. Backward 
stepwise logistic regression analysis was performed.
Results: A total of 1,059 twin pregnancies were included: 5.1% (n=54) 
low PAPP-A and 94.9% (n=1,005) normal PAPP-A. No difference in 
maternal age, parity, or pre-pregnancy obesity was observed between 
groups. Monochorionicity was more common in the low PAPP-A group 
compared with the normal PAPP-A group (33.3 vs. 15.7%, respectively; 
P<0.003). After adjusting for confounders, no association was observed 
between PAPP-A group and either preeclampsia or early-onset FGR 
(Table 1). The significance level was adjusted to P<0.006 to account for 
multiple comparisons. Age, chorionicity and diabetes were significant 
confounders. Low PAPP-A was associated with discordant birthweight 
(OR 2.59; 95% CI: 1.36, 4.93). No differences were observed in the 
remaining secondary outcomes.
Conclusion: First-trimester maternal serum PAPP-A levels are not 
associated with preeclampsia and early-onset FGR in non-anomalous, 
chromosomally normal twin gestations. Low PAPP-A in twin pregnancies 
is associated with monochorionicity and discordant birthweight.

Obstetrical outcomes of twin pregnancies with low and normal first-trimester 
maternal serum PAPP-A

Characteristic

PAPP-A 
<5th 
Percentile
 
(n = 54)

PAPP-A 
>=5th 
Percentile
 
(n = 1,005)

Adjusted 
OR 95% CI p value

Preeclampsia 
or HELLP 
syndrome

7 (13.0) 182 (18.1) 0.59 0.26, 1.37 0.22

Early-onset 
fetal growth 
restriction

4 (7.4) 28 (2.8) 3.22 1.05, 9.82 0.04

Low 
birthweight 41 (78.8) 632 (63.6) 2.25 1.10, 4.60 0.03

Discordant 
birthweight 14 (26.9) 152 (15.3) 2.59 1.36, 4.93 <0.005

Prenatal 
diagnosis of 
discordant 
growth

11 (20.4) 140 (13.9) 1.56 0.78, 3.16 0.21

Intrauterine 
fetal demise 2 (3.7) 12 (1.2) 3.73 0.78, 

17.89 0.10

Primary 
cesarean for 
non-reassuring 
FHR

4 (12.1) 88 (13.6) 0.97 0.34, 2.80 0.96
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S-143
Higher Incidence of Abnormal Cord Insertion, Placenta Previa, and 
Low-Lying Placenta in IVF Pregnancies. Martina S Burn†, Masaru 
Negi†, Joshua A Copel, Anna K Sfakianaki, Christina M Ackerman†, 
Elizabeth Ackley†, Marissa Platner, Mert O Bahtiyar∗. Yale University, 
New Haven, CT, United States.
Introduction: Assisted reproductive technology, including in vitro 
fertilization (IVF), accounted for 1.8% of births in the US in 2016. IVF 
is associated with higher rates of obstetrical and neonatal complications. 
Little data exists on the incidence of placental and umbilical cord 
abnormalities in IVF pregnancies. We investigated potential differences 
in cord insertion site, placental location and morbidly adherent placenta 
(MAP) in IVF pregnancies as compared to naturally-conceived 
pregnancies.
Methods: We performed a retrospective cohort study of mid-trimester 
ultrasounds performed on 986 patients (493 IVF and 493 naturally 
occurring) referred for fetal echocardiography between 2007 and 2014 at 
Yale Maternal Fetal Medicine. We collected information on cord insertion 
(marginal, velementous or vasa previa), placental location (low lying or 
previa), and MAP from standardized ultrasound reports in our database.
Results: 493 IVF pregnancies and 493 control pregnancies with singleton 
gestation were included in the study. The cohorts differed in average 
maternal age (IVF 35.8±4.9 years versus control 29.9±6.3 years, p<0.001) 
and BMI (IVF 26.3±5.8 kg/m2 versus control 29.1±7.9 kg/m2, p<0.001). 
Rates of abnormal cord insertion were higher in IVF pregnancies (3.4%, 
95% CI 2.0-5.5%) compared to the control group (0.6%, 95% CI 0.1-
1.8%) (OR 5.8, 95% CI 1.7-20.0, p=0.02). Additionally, rates of low lying 
placenta or placenta previa where higher in IVF pregnancies (6.1%, 95% 
CI 4.1-8.6%) compared to the control group (1.4%, 95% CI 0.6-4.9%) (OR 
4.5, 95% CI 1.96-10.34, p<0.001). We failed to demonstrate a statistically 
significant increase in the rate of MAP in IVF pregnancies (0.4%, 95% 
CI 0-1.5%) compared to the control group (0%) (p=0.16).
Conclusion: We found that IVF pregnancies are more likely to have 
abnormal cord insertion including marginal cord insertion, velamentous 
cord insertion, and presence of vasa previa than naturally occurring 
pregnancies. Additionally, IVF pregnancies are more likely to have low 
lying placenta or placenta previa. These findings are important to consider 
when counseling patients on the risks associated with IVF pregnancies. 
They have important implications on the pregnancy including need for 
careful antenatal evaluation of cord and placental abnormalities and have 
the potential to impact overall pregnancy outcomes.

S-144
Imbalance between Placental Renin-Angiotensin Pathways 
Regulating Vasoconstriction and Vasodilation in Placentae from 
Pregnancies Complicated by Idiopathic Human Fetal Growth 
Restriction: Implications for Uteroplacental Blood Flow? Sarah J 
Delforce†,1 Eugenie R Lumbers,1 Stacey J Ellery†,2 Padma Murthi,2 Kirsty 
G Pringle∗.1 1University of Newcastle, New Lambton Heights, Australia; 
2Monash University, Melbourne, Australia.
Introduction: Fetal growth restriction (FGR) affects 3-9% of all births. 
FGR occurs when the fetus fails to achieve its full growth potential 
in utero and is often associated with poor perinatal outcomes. The 
placental renin-angiotensin system (RAS) regulates placental growth 
and function, controlling trophoblast proliferation, angiogenesis and 
blood flow. The RAS significantly influences uteroplacental blood flow 
through the balance of its vasoconstrictor and vasodilator pathways. 
Although the RAS is known to be dysregulated in placentae from women 
with preeclampsia, the expression of the RAS has not been studied in 
pregnancies compromised by idiopathic FGR. We hypothesised that the 
placental RAS is dysregulated in pregnancies compromised by FGR.
Methods: This study measured the expression of RAS genes and RAS 
proteins in placentae from pregnancies compromised by FGR compared 
with normal controls by qPCR, immunoblotting and ELISA (n=17-33).
Results: The relative abundance of of angiotensinogen (AGT) was 
greater in FGR placentae compared with control (P=0.03). Angiotensin 
II type 1 receptor (AGTR1), angiotensin-converting enzyme 2 (ACE2) 
and neprilysin (NEP) mRNA abundances were significantly less in FGR 

placentae compared with control (P=0.004, 0.03 and 0.0004 respectively). 
Expression of prorenin, AGT, angiotensin converting enzyme 1 (ACE1) 
and ACE2 proteins were similar in control and FGR placentae.
Conclusion: The renin-AGT reaction is a first order reaction of RAS, 
so levels of placental AGT determine levels of Ang II. Decreased levels 
of ACE2 and/or NEP, by limiting the production of Ang-(1-7), which is 
a vasodilator, and increasing placental Ang II levels (vasoconstrictor), 
may result in an imbalance between the vasoconstrictor and vasodilator 
arms of the placental RAS. Ultimately, this dysregulation of the placental 
RAS could lead to reduced placental perfusion that is evident in FGR.

S-145
Effect of Carbon Monoxide on Vascular Adaptations during 
Pregnancy. Megan A Dickson†,1 Nichole Peterson,1 Karalyn E McRae,1 
Jessica Pudwell,2 Chandrakant Tayade,1 Graeme N Smith∗.1,2 1Queen’s 
University, Kingston, ON, Canada; 2Kingston Health Sciences Centre, 
Kingston, ON, Canada.
Introduction: Preeclampsia (PE) is characterized by abnormal 
placentation and systemic vascular dysfunction. Carbon monoxide 
(CO) is actively being studied as a potential therapeutic for PE due 
to its vasodilatory, angiogenic, and anti-inflammatory properties, 
with the aim that CO can improve placental function and maternal 
vascular dysfunction during pregnancy. CO has been shown to increase 
uteroplacental vascular growth and prevent PE-like signs in mice. How 
CO acts to promote vascular changes during pregnancy is unclear. Thus, 
the objectives were to determine the effect of low-dose CO on markers 
of angiogenesis and inflammation at both the maternal-fetal interface and 
systemically during mouse pregnancy, and to characterize the effect of 
CO on histomorphological changes at the implantation sites, including 
cellular proliferation, trophoblast invasion and uterine natural killer 
(uNK) cell abundance.
Methods: Female CD-1 mice were administered 250 ppm CO, or ambient 
air from gestational day (GD) 0.5 until sacrifice at GD10.5 or GD16.5 
(n=5/treatment/time-point). A quantitative real-time PCR array was used 
to determine expression of angiogenic and inflammatory related genes 
at GD10.5 and GD16.5 implantation sites. Multiplex cytokine assays 
(Eve Technologies, AB, Canada) were used to measure maternal plasma 
cytokine levels at GD0.5, GD5.5, GD10.5 and GD16.5, and implantation 
site cytokine levels at GD10.5. Immunohistochemistry staining for Ki67 
(cellular proliferation), cytokeratin (trophoblast invasion) and DBA lectin 
(uNK cell abundance) were analyzed in GD10.5 and GD16.5 implantation 
sites. Data were analyzed using the ΔΔCt method, ANOVA and Mann 
Whitney U tests.
Results: PCR array results indicate that genes encoding VEGF and 
angiopoietin receptors, eNOS, and cell adhesion molecules were 
upregulated at the implantation sites obtained from CO treated mice 
compared to controls at GD10.5 (p<0.05). No significant differences were 
observed on GD16.5 (p>0.05). Furthermore, CO treatment did not reveal 
any measurable changes in pro-inflammatory or angiogenic cytokines in 
the plasma or tissue lysates from implantation sites. Additionally, CO did 
not alter the implantation site phenotype, in terms of proliferative capacity, 
invasiveness of trophoblasts or abundance of uNK cells.
Conclusion: Collectively, these data suggest that CO acts to potentiate 
uteroplacental vascular growth via the angiogenic axis midgestation, 
without impacting pregnancy specific adaptations including systemic 
immune function and histomorphological changes at the maternal fetal 
interface. Understanding how low-dose CO modulates angiogenesis 
and inflammation during normal pregnancy is crucial prior to its use 
therapeutically. (Supported by CIHR and OGS)
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S-146
Patterns in Gene Expression of Villous Tissue Based on Placental 
Pathology. Alexa Freedman†,1,2 Gregory Miller,1 Linda Ernst,3 Lauren 
Keenan-Devlin,3 Steve Cole,4 Ann Borders∗.3 1Northwestern University, 
Evanston, IL, United States; 2NorthShore University HealthSystem, 
Evanston, IL, United States; 3NorthShore University HealthSystem, 
University of Chicago Pritzker School of Medicine, Evanston, IL, United 
States; 4UCLA School of Medicine, Los Angeles, CA, United States.
Introduction: Factors affecting placental function, such as inflammation 
and poor perfusion, are associated with adverse birth outcomes. The 
transcriptional profile of the placenta may provide insight into the 
underlying mechanisms. We investigated differences in transcriptional 
profiles of villous tissue based on four clinically relevant types of placental 
pathology: acute and chronic inflammation (AI, CI) and fetal and maternal 
vascular malperfusion (FVM, MVM).
Methods: This analysis utilizes singleton pregnancies from two studies 
conducted in Evanston, IL and Greenville, SC. Biopsies of chorionic villi 
from four cotyledons were collected within two hours of delivery. RNA 
was extracted and profiled on Illumina HT-12 v4 bead arrays. Analyzed 
transcripts were limited to those expressed by the placenta in independent 
reference datasets (10,284 in our data). Placental examinations were 
conducted by a single perinatal pathologist. Our analysis was restricted 
to 53 placentas falling into none or only one of the pathology groups: 
none (8), AI (19), CI (12), FVM (5), MVM (9). Adjusted linear models 
(study, race, age, BMI, diabetes, preeclampsia, gestational age) were 
used to estimate the magnitude of differential gene expression for each 
pathology group compared to the control group. Differentially expressed 
genes (DEGs) were identified based on a fold-change of ≥1.25. Follow-up 
bioinformatics analyses were done to identify transcription factor binding 
motifs common to the set of DEGs.
Results: We identified 87 up-regulated and 97 down-regulated genes for 
AI, 47 up and 94 down-regulated for CI, 110 up and 115 down-regulated 
for FVM, and 112 up and 83 down-regulated for MVM. Unique patterns 
of expression emerged for each type of pathology (Figure 1). For AI 
and CI, the DEG set was enriched for transcripts with AP-1 and NF-κB 
response elements. For FVM and MVM, the DEG set was characterized 
by down-regulation of transcripts with response elements for the CREB/
ATF family, which are involved in metabolism.
*Figure(s) will be available online.
Conclusion: Our preliminary results suggest distinct patterns of gene 
transcription based on type of placental pathology. Future studies should 
expand on these results in larger samples, as transcriptional profiles may 
help elucidate the underlying mechanistic pathways.

S-147
Recurrence of Placental Pathology Following IVF Pregnancies is 
Similar Regardless of Use of ART in Next Pregnancy. Taylor S Freret†,1 
Caitlin R Sacha†,2 Kaitlyn James,3 Amy L Harris,2 John Yeh,2 Irene Souter,2 
Thomas L Toth,4 Anjali Kaimal,5 Drucilla J Roberts∗.6 1Department of OB/
GYN, Massachusetts General Hospital, Boston, MA, Boston, MA, United 
States; 2MGH Fertility Center, Boston, MA, United States; 3Deborah Kelly 
Center for Outcomes Research, Massachusetts General Hospital, Boston, 
MA, United States; 4Boston IVF, Boston, MA, United States; 5Division 
of Maternal Fetal Medicine, Massachusetts General Hospital, Boston, 
MA, United States; 6Department of Pathology, Massachusetts General 
Hospital, Boston, MA, Boston, MA, United States.
Introduction: Data are limited regarding whether IVF and spontaneous 
pregnancies differ in placental development and whether placental findings 
from one IVF pregnancy might recur in the next pregnancy. Our objective 
was to assess the placental pathology in spontaneous and IVF pregnancies 
following a prior IVF pregnancy and determine if recurrence of pathology 
was associated with the use of assisted reproductive technology (ART).
Methods: A cohort of women with placental pathologic examinations 
from consecutive live births, the first of which arose from an autologous 
IVF/ICSI cycle at an academic medical center between 2004 and 2015, 
was retrospectively reviewed. Placenta pathology reported in the electronic 
medical record reports was characterized in a standardized fashion by 
presence of anatomic, inflammatory, infectious, or vascular/thrombotic/

ischemic features. Placental pathology and rates of recurrence from the 
initial IVF pregnancy were compared between the spontaneous and IVF 
pregnancies that followed using Pearson’s chi-squared tests.
Results: Of the 871 women with placental pathology available, 102 had a 
subsequent live birth with pathology available; 70 (68%) of the subsequent 
pregnancies were conceived with IVF and 32 (32%) were spontaneous. 
During the subsequent pregnancies, IVF placentas appeared to have a 
higher incidence of anatomic pathology (for example, altered cord or 
membrane insertion), compared to those conceived spontaneously, but this 
did not reach statistical significance (70% vs. 52%; p = 0.10). Otherwise, 
there were no differences between the subsequent IVF and spontaneous 
pregnancy groups in placental pathology or pathology recurrence.
Conclusion: These findings indicate that the placental pathology between 
IVF and spontaneous pregnancies following a prior IVF pregnancy 
is similar. Furthermore, there is no association between recurrence of 
placental pathology and use of ART in the next pregnancy, which may 
reassure patients who require ART for a second pregnancy.

Comparison of IVF and spontaneous pregnancy pathology

IVF (n = 
70)

Spontaneous 
(n = 32) P-value Recurrence rate in 

all pregnancies

Anatomic 49 (70%) 17 (53%) 0.10 45 (44%)

Inflammatory 12 (17%) 7 (22%) 0.57 4 (4%)

Infectious 12 (17%) 4 (13%) 0.55 3 (3%)

Vascular

Intervillous 
thrombi 21 (30%) 7 (22%) 0.39 5 (5%)

Maternal 
vascular 
malperfusion

7 (10%) 2 (6%) 0.54 3 (3%)

Fetal vascular 
malperfusion 16 (23%) 7 (22%) 0.91 1 (1%)

S-148
Placental Chorangiosis is Associated with Developmental Delay in 
Males. Nicole Marek†, Galena Kolchugina, Terry Morgan∗. Oregon HS 
University, Portland, OR, United States.
Introduction: Chorangiosis is an uncommon placental diagnosis (5-
10% of placentas submitted to pathology), which is characterized by 
hypervascularization in chorionic villi. The pathophysiology is unclear, 
but it likely involves aberrant VEGF and/or IgF2 expression. Known 
clinical associations include cerebral palsy, gestational diabetes, maternal 
smoking, anemia, and high altitude gestations. The current working 
hypothesis is chorangiosis may be caused by chronic subclinical fetal 
hypoxia leading to increased placental angiogenesis. Since males have 
an increased risk for pregnancy complications related to hypoxia, our 
objective was to test for sex-based associations with chorangiosis.
Methods: Retrospective cross-sectional study of 10,863 placentas 
submitted to pathology at our institution from 2006-2012. All placentas 
were diagnosed by a single expert placental pathologist (tkm). 
Chorangiosis required involvement of multiple chorionic villi in multiple 
fields on multiple representative histologic sections (more diffuse 
process than conventional 10 villi in ten 10x objective fields). 311 cases 
were identified (3% of all placentas). Cases were included for further 
analysis if their medical record review documented fetal sex, gestational 
age, maternal age, GDM, race, smoking history, fetal sex, birthweight, 
APGARs, NICU, cord pH, placental weights, shape, confounding 
pregnancy outcomes, and five year clinical follow up documenting 
pediatric milestones reviewed by a pediatrician (cm). 180/311 cases met 
these inclusion criteria. Logistic regression modeling was employed to 
test for associations with poor pediatric outcomes, including stillbirth 
(n=5), cerebral palsy (n=3), developmental delay (n=42).
Results: Male fetal sex and increased birthweight relative to placental 
weight (BW/PW) increased the risk of poor pediatric outcomes (adjusted 
OR 2.5 [1.1-5.8]; OR 1.4 [1.1-1.9], respectively). Preterm birth also 
increased the risk of poor outcomes (p<0.05). Other potential covariates 
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like APGAR scores and pregnancy outcomes were not significant. Overall, 
the model provided a high specificity (95%), but low sensitivity (21%) 
for developmental delay.
Conclusion: Placental chorangiosis was first popularized because of 
its association with cerebral palsy. Our data suggest it may have a more 
common impact on the risk for developmental delay in males from preterm 
pregnancies with increased BW/PW ratios.

S-149
Identification of Enhancer Elements Driving Human Placenta Biology 
across Gestation. David Owen†, Xuan Huang, Tulip Nandu, W. Lee 
Kraus∗. UT Southwestern Medical Center, Dallas, TX, United States.
Introduction: Placenta morphology and function changes across gestation 
to support a developing fetus, while dysfunction leads to adverse outcomes 
such as preeclampsia and growth restriction. The genomic regulatory 
elements (enhancers) that mediate these changes are largely unknown. The 
goal of this work is to identify changes in active enhancer elements and 
their associated transcription factors in human placenta across gestation. 
These factors may serve as biomarkers of placenta function in health and 
disease as well as targets for therapeutic intervention.
Methods: We used precision run-on sequencing (PRO-seq) to identify 
sites of nascent RNA transcription throughout the genome in a set of 
human villous placenta samples spanning 8-21 weeks and 39 weeks. We 
identified active enhancers on the basis of enhancer RNA transcription, a 
more specific marker of enhancer activity than calls based on characteristic 
histone modifications (H3K27ac and H3K4me1) alone. Gestational age-
specific enhancers were subjected to motif analysis and ontology analysis 
to identify predicted transcription factor binding sites and biological 
functions.
Results: We identified thousands of consensus enhancer sites in each 
gestational age group (8-9wks, 10-12wks, 15-17wks, 19-21wks, 39wks). 
Motif analysis of enhancers unique to early or late pregnancy identified 
binding sites for transcription factors whose expression across gestation 
correlated with the given time point. Such TFs would be expected to drive 
gestational age-specific placenta biology. Furthermore, ontology analysis 
of enhancers at given gestational ages identified gene sets associated 
with placenta development (early pregnancy) and preeclampsia (late 
pregnancy).
Conclusion: Enhancer discovery is a powerful approach for identifying 
the transcription factors and signaling pathways associated with specific 
biological functions in the placenta and may provide insight into the 
pathogenesis of pregnancy complications that vary with gestational age, 
such as preeclampsia at term.

S-150
Upregulation of CD47 and Interleukin-6 Pathway is Associated with 
Dysregulation of Nitric Oxide and Oxidative Stress in Mice with 
Placental Hypoxia and Insufficiency. Liliya M. Yamaleyeva∗, David 
R. Soto-Pantoja. Wake Forest School of Medicine, Winston-Salem, NC, 
United States.
Introduction: Placental insufficiency and hypoxia are associated with 
abnormal maternal and fetal outcomes. We previously demonstrated 
that angiotensin converting enzyme 2 (ACE2) knockout (KO) mice 
develop placental hypoxia at day 14 of gestation (GD14) as measured 
by photoacoustic imaging and higher expression of hypoxia markers. 
Cell surface glycoprotein CD47 is induced by hypoxia and can disrupt 
inflammatory and nitric oxide pathways. In this study we tested the 
hypothesis that placental hypoxia induces CD47-associated inflammatory 
response, increases oxidative stress, and downregulates nitric oxide.
Methods: Placentas were obtained from ACE2KO and wild type 
control C57Bl/6 mice at GD14. Western blotting was used to detect the 
expressions of interleukin 6 receptor α 1 (IL6R1α), gp130, or CD47. Data 
were expressed as a ratio of intensity units of protein of interest to EF-1α. 
Nitric Oxide Metabolites (total NOX, nitrate/nitrite concentration) were 
determined using Nitrate/Nitrite Colorimetric Assay Kit. Superoxide 
production in the placenta was measured using lucigenin assay.
Results: Maternal (15.47±0.3 vs. 16.78±0.3 g; p<0.05, n=5-6) and pup 
weights (0.17±0.01 vs. 0.21±0.01 g; p<0.05), and pup-to-placental weight 

ratio (2.3±0.1 vs. 2.9±0.1g; p<0.05, n=5-6) were lower in ACE2KO versus 
wild type mice at GD14. Systolic blood pressures were higher in ACE2KO 
versus wild type mice while did not reach hypertensive levels (102.3±5.1 
vs. 85.1±1.9 mmHg; n=5-6, p<0.05). No differences were detected in 
proteinuria between ACE2KO and wild type mice. Lower total placental 
NOX (0.0018±0.0002 vs. 0.0028±0.0003 µM per mg protein, n=4, p<0.05) 
was associated with greater production of superoxide (181.3±15.87 vs. 
118.1±13.02 RLU/g tissue/sec; n=5, p<0.05,) and CD47 protein levels (1.4 
times; n=5; p<0.05) in ACE2KO versus wild type mice. Protein levels of 
IL6Rα (3.5 times) or gp130 (1.9 times) were greater in ACE2 KO versus 
wild type mice (p<0.05).
Conclusion: Our data demonstrate that placental hypoxia is associated 
with upregulation of CD47, increase in superoxide production, and 
dysregulation of nitric oxide and IL-6-associated pathways. Whether 
CD47 triggers or is a consequence of hypoxic response in the placenta is 
unknown, however these data suggest that CD47 may regulate placental 
environment in pregnancy with placental insufficiency.

S-151
Development of a Surgical Mouse Model of Placenta Accreta 
Spectrum (PAS). Suzanne D Burke, Zsuzsanna K Zsengellér, S. Ananth 
Karumanchi, Scott A Shainker∗. Beth Israel Deaconess Medical Center 
and Harvard Medical School, Boston, MA, United States.
Introduction: Placenta Accreta Spectrum (PAS) is one of the leading 
causes of massive maternal hemorrhage. Prior uterine surgery is the 
greatest risk factor for the development of PAS. To date, no animal model 
of PAS is available. We undertook a surgical approach to create uterine 
scarring in outbred CD-1 mice to mimic PAS.
Methods: Several surgical variations were created in peripartum and 
non-pregnant mice. In pregnant mice, peripartum surgery was performed, 
involving creation of a full-thickness longitudinal incision on one uterine 
horn, adjacent the arcuate vessels. On the other horn, a small incision was 
made on the anti-mesometrial side as internal control. In a second group of 
mice, the endometrium of non-pregnant mice was damaged using a needle 
or curette. Non-manipulated or sham-operated mice served as an additional 
control. Following four weeks of recovery, females were mated to stud 
males. Plug date was designated gestation day (gd)0. On gd16, pregnant 
females were euthanized to collect tissue for pathology. Whole uterus was 
excised; each implantation site was evaluated, keeping the myometrium 
intact. Following fixation, tissue was sectioned and stained with H&E, 
periodic acid-Schiff (glycogen and uterine NK cells), alpha-smooth 
muscle actin antibody, and cytokeratin antibody (trophoblast). Trophoblast 
invasion was quantified (score 0-4) by measuring the cytokeratin-positive 
area extending beyond trophoblast giant cells. Disruption of the circular 
(inner myometrium) smooth muscle was scored semi-quantitatively.
Results: All females returned to estrus and successfully became pregnant. 
No significant reductions in fetal number from either experimental or 
control horns were observed. Trophoblast invasion appeared to be deeper, 
with greater invasion into the mesometrial triangle relative to control mice. 
Scoring of myometrium showed significant disruption of circular smooth 
muscle in surgically scarred mice (P<0.007; ANOVA).
Conclusion: Further refinement of surgical methods is required, however, 
our pilot data indicate these surgical interventions alter both maternal 
decidua and fetal trophoblast compartments. Trophoblast invasion and 
myometrial integrity are altered, potentially serving as a model of human 
PAS.
*Figure(s) will be available online.

S-152
Down-Regulation of SRC-3 by Hypoxia Suppresses Trophoblast 
Invasion and Migration in the Preeclamptic Placenta through the 
Inhibition of AKT/mTOR Pathway. He Chengjin†,1 Nan Shan†,1 Yangxi 
Zheng†,1 Hongbo Qi∗,1 Philip N Baker∗,2 Chao Tong∗.1 1Chongqing 
Medical University, Chongqing, China; 2University of Leicester, Leicester, 
United Kingdom.
Introduction: Preeclampsia (PE) is characterized poor placentation, 
which is mainly caused by defects in trophoblast cells during placental 
development. Previous studies suggested SRC family proteins might 
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play important roles in maintaining pregnancy. Specifically, SRC-3 
knockout mice demonstrate smaller blood sinusoids in labyrinth area 
than wild-type mice. We hypothesized that SRC-3 might be critical for 
placenta development.
Methods: Inhibition of SRC-3 expression in HTR-8/SVneo cells 
was conducted by short hairpin RNA (shRNA) transfection. In vitro 
trophoblastic PE model was established by CoCl2 treatment. SRC-3/AKT/
mTOR expression in human term-placentas and HTR-8/Svneo cells was 
determined by Western blots. Proliferation, migration, invasion of HTR-
8/Svneo cells were determined by cell-cycle analysis, CCK-8 staining, 
EdU staining, matrigel based invasion assay and wound healing assay 
respectively. Co-immunoprecipitation was used to determine physical 
interaction of SRC-3 and AKT in HTR-8/Svneo cells.
Results: The expression of SRC-3 was significantly compromised 
in human PE placentas (n=5, p<0.05) and hypoxia induced in vitro 
PE trophoblastic model (n=3, p<0.05). Additionally, suppression of 
endogenous SRC-3 expression attenuates migration and invasion (n=3, 
*p<0.001), as well as AKT/mTOR signaling pathway in HTR-8/SVneo 
cells (n=3, p<0.01). Furthermore, we are the first to report that SRC-3 
physically interacts with AKT and pharmacological activation of AKT 
rescues shSRC-3 or CoCl2 impaired migration and invasion of HTR-8 
cells without altering SRC-3 expression (n=3, p<0.01).
Conclusion: SRC-3 plays an essential role in the regulation of migration 
and invasion through AKT/mTOR in trophoblast, and hypoxia related 
downregulation of SRC-3/AKT/mTOR signaling axis in trophoblast is 
associated with PE development.

S-153
TNF-α Signals through the Sphingosine 1-Phosphate (S1P) Pathway 
to Decrease Fusion of Primary Human Trophoblasts. Yuliya Fakhr†, 
Saba Saadat†, Jiabo Guo†, Kristin Huntley†, Martina Mackova†, Denise 
G Hemmings∗. University of Alberta, Edmonton, AB, Canada.
Introduction: Pro-inflammatory cytokines increase in preeclampsia (PE), 
a hypertensive pregnancy disorder. A poorly developed placenta plays a 
critical role in PE development. Low fusion rates and increased cell death 
of placental trophoblasts (TBs) by tumor necrosis factor-α (TNF-α), an 
inflammatory cytokine, lead to a poorly functioning maternal-fetal barrier 
that contributes to PE. Since blocking TNF-α to improve this barrier is 
not feasible due to its crucial role in fetal development, we investigated 
the role of another factor downstream of TNF-α signalling. S1PR2 is one 
of the five receptors for S1P, a bioactive lipid with multiple functions. 
S1PR2 mRNA is overexpressed in the placentas from women with PE. 
TNF-α signals through S1PR2 to induce cell death in endothelial cells; 
however, whether TNF-α signals through S1P to mediate its effects on 
TBs is unknown. We hypothesize that TNF-α will decrease TB fusion and 
increase cell death in primary term TBs in an S1PR2-dependent manner. 
TNF-α will also upregulate S1PR2 protein expression in TBs.
Methods: TBs were treated with 0-20ng/mL TNF-α for 24 hrs. S1PR1,2 
protein expression was quantified by immunofluorescence (ImageJ, n=5). 
TB differentiation was assessed at 24 hrs by ELISA to measure beta-
human chorionic gonadotropin (β-hCG) secretion. Lactate dehydrogenase 
(LDH) release was measured to assess cell death. S1PR2 signaling 
was blocked using 1μM JTE-013 in the presence of 100 μM cAMP to 
induce syncytialization with and without 1ng/mL of TNF-α for 72 hrs 
(n=3). S1PR1,3 was blocked using 1μM VPC23019. Syncytialization 
was assessed by β-hCG ELISA and E-cadherin staining to visualize cell 
walls. Single nucleated cells were counted with ImageJ and compared 
to total nuclei. Results were analyzed by one-way or two-way ANOVA.
Results: Fluorescence analysis revealed that S1PR2 expression increased 
as [TNF-α] increased to reach 2.4-fold at 20ng/mL after 24 hrs (p=0.0099). 
No change in S1PR1 expression was observed. TNF-α decreased β-hCG 
secretion in a dose-dependent manner (p<0.0001) by 63.7+/-7.522 % at 1 
ng/mL after 24 hrs and increased the number of single nucleated cells but 
showed no effect on LDH release. Blocking S1PR1,3 and/or S1PR2 did 
not reverse the TNF-α-mediated decrease in β-hCG secretion. However, 
blocking S1PR1,3 in the presence of TNF-α decreased the number of 
single nucleated cells back to control levels.

Conclusion: We show that TNF-α increases S1PR2 protein expression in 
cultured primary TBs. TNF-α blocks β-hCG secretion in a dose-dependent 
manner without affecting cell death; however, contrary to our hypothesis, 
S1PR2 does not play a role. Alternatively, TNF-α signals through S1PR1,3 
in cultured TBs to decrease fusion.
Funding by: Maternal and Child Health Program, Faculty of Medicine 
and Dentistry, University of Alberta and CIHR

S-154
Angiomotin (AMOT) Regulates Trophoblast Migration in the 
Human Placenta Under Oxygen Dependent JMJD6-Mediated Lysyl 
Hydroxylation. Abby P Farrell†,1,2 Sruthi Alahari†,1,2 Leonardo Ermini†,1 
Isabella Caniggia∗.1,2 1Lunenfeld-Tanenbaum Research Institute, Sinai 
Health System, Toronto, ON, Canada; 2UofT, Toronto, ON, Canada.
Introduction: Central to cell migration processes are cell polarity proteins, 
known to facilitate EMT and cell movement. Angiomotin (AMOT) is one 
such cell polarity protein, shown to promote endothelial cell migration. 
In the placenta, trophoblast migration is critical in establishing the feto-
maternal interface, and changes in oxygen tension regulate this cellular 
event. Jumonji-domain containing protein-6 (JMJD6) is an oxygen-
dependent lysyl hydroxylase and a vital placental oxygen sensor. To date, 
no study has investigated AMOT function, nor its regulation by oxygen, in 
the human placenta in physiological and pathological conditions. Hence, 
our objective was to investigate the role of AMOT in trophoblast cell 
migration and its oxygen-dependent regulation by JMJD6.
Methods: AMOT protein levels and localization were assessed in 
normotensive preterm control (n=15) and preeclamptic (PE) (n=19) 
placentae by western blot (WB) and immunofluorescence (IF). JEG3 and 
HTR-8/SVneo cells were exposed to 20% or 3% O2, JMJD6 siRNA and 
wild-type or mutant JMJD6 overexpression (OE) constructs prior to WB 
and IF for AMOT. Minoxidil (20uM), a lysyl hydroxylase inhibitor, was 
used and AMOT levels/localization assessed by WB and IF. Using RF-
hydroxysite software, a synthetic AMOT peptide with a high probability 
lysine residue was generated and incubated with JMJD6 enzyme to 
assess changes in mass profile by MALDI-TOF. Time-lapse imaging 
was used to quantify the effect of AMOT on cell migration following 
wound healing assay.
Results: AMOT expression and localization to extravillous trophoblasts at 
the feto-maternal interface were markedly reduced in PE. Exposure of cells 
to 3% O2 decreased AMOT content and its localization to tight junctions. 
Loss and gain of function studies revealed JMJD6 to be a positive 
regulator of AMOT expression. Further, OE of JMJD6 triggered AMOT 
redistribution from tight junction to cytoplasm, while OE of JMJD6 with 
a mutated lysyl hydroxylase catalytic domain did not. Disruption of lysyl 
hydroxylation via minoxidil decreased AMOT levels and affected its 
subcellular distribution. Mass spectrometry revealed a 16 unit shift in 
mass upon incubation of AMOT peptide with JMJD6, suggesting JMJD6-
mediated lysyl hydroxylation of AMOT. Time-lapse imaging and wound 
closure quantification showed trophoblast cells overexpressing AMOT 
migrated 2x faster than control.
Conclusion: Our data reveal a novel function for AMOT in trophoblast 
cell migration and further demonstrate that AMOT is controlled by 
oxygen tension via JMJD6-mediated lysyl hydroxylation. This study 
contributes to current understanding of the oxygen-driven complex 
regulation of trophoblast differentiation in the placenta, which is impaired 
in preeclampsia. (Supported by CIHR)
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S-155
Protease-Activated Receptors-1 and 2 Act with Low-Density 
Lipoprotein Receptor-Related Protein 5/6 as a Coreceptor in Early 
Human Placenta Formation. Sorina Grisaru Granovsky∗,1 Jeetendra 
Kumar Nag†,2 Liat Zakker†,1 Tatyana Rudina†,3 Chhedi Lal Gupta∗,4 
Myriam Maoz∗,3 Daria Kozlova†,1 Rachel Bar Shavit∗.3 1Shaare Zedek 
MC The Hebrew University, Jerusalem, Israel; 2Sharett Institute of 
Oncology The Hebrew University, Jerusalem, Israel; 3Sharett Institute 
of Oncology, Hadassah The Hebrew University, Jerusalem, Israel; 4UCL 
Computer Science Department, London, United Kingdom.
Introduction: The involvement of PARs in the human placentation 
is recognized. We evaluated the effect of PAR1 and PAR2 function 
in cytotrophoblast (CTB) proliferation and invasion in a model of 
extravillous trophoblast (EVT) organ culture and human cell lines.
Methods: qRT-PCR ;Western Blot; Immunoprecipitation; shRNA ;In 
Silico docking of PAR1-LRP6; cell counts of 4-6 separate experiments 
in triplicates.
Results: Activation of PAR1 and PAR2 induced EVT invasion and 
proliferation, while the silencing of low-density lipoprotein receptor-
related protein 5/6 (LRP5/6)-shRNA-lrp5/6 effectively inhibited these 
processes. Immunoprecipitation analyses revealed the co-association 
between either PAR1 or PAR2 with LRP5/6. Protein-protein docking 
analyses supported these interactions. Whereas activated truncated PAR2 

(devoid of cytoplasmic portion) cannot transmit a signal it effectively 
associates with LRP5/6; thus the interaction is mediated through the 
extracellular portion of PAR2. The link between PAR2 and LRP6 is 
supported by recruitment of Axin to phosphor LRP6 forming a complex 
of PAR2-LRP5/6-Axin. PAR1 and PAR2 act with LRP5/6 to induce 
trophoblast invasion via canonical β-catenin stabilization pathway. 
PAR1-PAR2 heterodimers act with a dominant role of PAR2 over PAR1 as 
recapitulated by inhibition of PAR1 induced β-catenin levels, when PAR2 
is either silenced or present in a non-functional truncated form. EVTs 
express in addition to PAR1 and PAR2 also stem cell markers, possibly 
assigning these PARs as partners of the cytotrophblast stemness niche.
Conclusion: Elucidation of the mechanism of PAR induced invasion and 
β-catenin network in early placenta formation point towards new key 
partners in the process and bear potential clinical significance.
*Figure(s) will be available online.

S-156
Type 1 Maternal Diabetes is Associated with Divergent Placental 
and Cardiac Mass in Her Progeny. Rolanda Lister, Molly Eckman†, 
Etoi A Garrison, Scott Baldwin∗. Vanderbilt University Medical Center, 
Nashville, TN, United States.
Introduction: Pregestational diabetes is associated with growth 
abnormalities. Macrosomia is related to increased production of fetal 
insulin growth factors and beta-islet hyperplasia. Human studies have 
demonstrated increased placental mass in fetuses of diabetic mothers 
and is positively correlated with increased fetal weight. Additionally, 
maternal diabetes is also associated with a heterogenous array of 
congenital heart defects. We have previously demonstrated that the most 
common congenital heart defect in mice associated with maternal diabetes 
is hypoplastic heart accounting for almost ½ of the total incidence of 
congenital heart defects. The hypoplastic heart is estimated to weigh 
less than anatomically normal hearts. The average cardiac mass in 
pups exposed to maternal diabetes has not been well characterized. 
Furthermore, it is unclear if there is an association between cardiac mass 
in hyperglycemia exposed pups even in the absence of structural cardiac 
disease. The objective of this study is to compare the placental and cardiac 
weights of pups exposed to maternal type 1 diabetes in mice compared 
with that of controls.
Methods: Hyperglycemia defined as >200 mg/dL was induced in 8-week 
old CD-1 female mice (n=3) with a one-time intraperitoneal injection of 
150 mg/kg of streptozotocin (STZ) prior to mating. Control dams (n=6) 
were administered normal saline. Non-fasting glucose measurements 
were taken 1 week after STZ and saline injections and day of cesarean 
and were averaged together. On Embryonic Day 17.5, the dams were 
euthanized and cesareans were performed to extract the embryos. The 

total body, placental and heart weights (g) were collected from each of 
the pups exposed to maternal hyperglycemia (n=26) compared to controls 
(n=68). Student’s t-Test was used for comparison between euglycemic 
and hyperglycemic pups. A p-value < 0.05 were considered as significant.
Results: Results: The total body weights (g) of the pups exposed to 
maternal hyperglycemia did not significantly differ with the pups of control 
dams (0.736±0.075 vs 0.752±0.076; p=.399) respectively. The placental 
average placental weights (g) of diabetic exposed pups were almost twice 
the weight compared to that of controls (0.140±.031 vs 0.072±0.018; 
p<0.00001). However, when comparing the cardiac weight of the 
hyperglycemia exposed pups, there was a 30% decrease in the cardiac 
weight compared with controls (0.007±0.0034 vs 0.010±.015 p=0.03363).
Conclusion: Type 1 maternal diabetes in mice is associated with 
divergent placental and cardiac weight in her progeny. Further exploration 
is necessary to identify the underlying mechanisms such as nutrient 
trafficking that regulate placental and cardiac growth after correcting for 
the presence of congenital heart defects.

S-157
Active Hypoxia Induced Autophagy of Tophoblast in Placenta 
Accreta. Huishu Liu, Yunshan Chen, Lele Wang, Junjie Bao, Xiaoyan 
Sha, Qian Huang. Guangzhou Women & Children Medical Center, 
Guangzhou, China.
Introduction: Placenta accreta is a severe complication in pregnancy, 
in which abnormal trophoblast erosivity and neovascularization are 
considered main reasons.Similar to early embryo implantation, placenta 
accreta may have a similar anoxic state for abnormal continous villus 
invasion,in which hypoxia induced autophagy may also have some 
changes in accreta.
Methods: In Guangzhou Women and Children’s Medical Center, 10 
accreta placentas(PA group) were collected according to accreta criteria, 
which all met severe postpartum hemorrhage need to hysterectomy for 
hemostasis in caesarean section and confirmed by pathology. And 10 
non-placenta-accreta patients(PN group) were identified within the same 
time who had no diagnosis of accreta in cesarean section.The expression 
of hypoxia and autophagic factors(Beclin 1, LC3B, P62 and HIFlα) 
were detected using Indirect avidin-biotin-peroxidase complex (ABC) 
method and immunohistochemical scores grade was made(negative, 
weak positive, moderate positive and strong positive). Difference were 
compared between two groups using chi-square test.
Results: Immunohistochemical staining showed that HIF1αwas mainly 
expressed in cytoplasm of trophoblast, in which moderate positive 
50%(5/10) and strong positive 50%(5/10) in PA group compared to 
negative 50%( 5/10) or weak positive 30%(3/10) in PN group,with a 
significant statistically difference (p<0.05). The negative, weak positive, 
moderate positive and strong positive rates of Beclin-1 expression in 
trophoblast was 0%, 10%, 30%, 60% vs 60%, 40%, 0%, 0% in PA group 
and PN group, respectively statistically different (p<0.05). The expression 
of LC3B in trophoblast was also statistically significant (0%, 10%, 20%, 
70% vs 50%, 20%, 30%, 0%)between two groups. While the positive 
rate of P62 expression was statistically different (90 vs 30%, p<0.05)in 
PA group and PN group.
Conclusion: Active hypoxia induced autophagy of trophoblast may be 
involved in occurrence and progress of placental accreta, which may affect 
invasiveness of trophoblast.

S-158
Evaluation of Uterine Scar Substructure in Placenta Accreta Using 
Molecular Imaging. Haylea S Patrick†,1 Edward J Yurkow,2 Marina 
A Chekmareva,1 Christina M Duzyj∗.1 1Rutgers Robert Wood Johnson 
Medical School, New Brunswick, NJ, United States; 2Rutgers Molecular 
Imaging Center, Piscataway, NJ, United States.
Introduction: Cesarean section (CS) is common practice in obstetric care 
and is associated with a 3.6-fold increase in maternal mortality. This is in 
part due to complications in future pregnancies such as placenta accreta. 
Post-CS complications are poorly understood because the molecular 
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process of uterine wound healing and uterine scar substructure has not been 
investigated. The purpose of this study was to examine the substructure of 
post-CS uterine scar in cases of placenta accreta with molecular imaging.
Methods: Lower uterine segment was prospectively biopsied at the time of 
cesarean hysterectomy for placenta accreta or during repeat CS. A sample 
was collected from a primary CS for comparison. Data collected included 
demographic information and inter-conception interval (ICI). Formalin 
fixed uterine scar samples underwent 3-dimensional molecular imaging 
with micro-CT and high performance MRI using a T2 Fast Spin Echo 
protocol. Water-based voxel intensity of the scar samples was measured 
and plotted against frequency to generate a graphical representation of scar 
density. Individual scar samples were classified into subtypes according 
to their morphometric characterization.
Results: Demographic data is listed in Table 1. Voxel intensity varied 
among the individual tissue samples producing a unique density signature 
for each specimen (Figure 1). Three scar morphometric subtypes were 
identified: focal, laminar, and spiroid. There was heterogeneity across 
tissue sample substructure which did not correlate with number of prior 
cesarean deliveries, ICI, or presence of placenta accreta.

Demographic Data and Scar Subtype for Scanned Specimens

Scar 
Sample

Subject 
Age

Gestational 
Age at 
Delivery

Number 
of Prior 
CS

Interval 
Since Most 
Recent CS

Scar 
Morpho-
metric 
Subtype

A3 
Repeat 
CS

35 38w3d 2 29 Focal

A4 
Repeat 
CS

24 39w3d 3 34 Spiroid

A5 
Repeat 
CS

31 39w2d 4 59 Spiroid

A6 
Repeat 
CS

39 39w3d 2 20 Laminar

A7 
Primary 
CS

36 36w4d 0 N/A N/A

A8 
Placenta 
Accreta

31 34w2d 5 23 Laminar

A9 
Placenta 
Accreta

24 38w5d 2 24 Laminar

A11 
Placenta 
Accreta

32 33w1d 2 17 Spiroid

*Figure(s) will be available online.
Conclusion: This study presents a novel approach using molecular 
imaging to investigate uterine wound healing. We have described a 
previously unknown morphometric classification system for uterine scar 
substructure. There is no clear association between pregnancy history 
and scar subtype. Additional studies are needed to investigate whether 
other factors such as the type of uterine closure or suture selection impact 
uterine scar morphometric subtype and clinical outcomes.

S-159
Plasma Protein Changes in Placenta Accreta Spectrum (PAS) 
Disorder. Scott A Shainker,1,2 Robert M Silver,3 Brett D Einerson,3 
D. Ware Branch,3 Towia Liberman,1,2 S. Ananth Karumanchi∗.1,2 1Beth 
Israel Deaconess Medical Center, Boston, MA, United States; 2Harvard 
Medical School, Boston, MA, United States; 3University of Utah School 
of Medicine, Salt Lake City, MA, United States.
Introduction: The pathophysiology of PAS is unknown and some, but 
not all, women with risk factors develop the condition. Elucidation of 
molecular mechanisms could lead to targeted prevention, therapy and 

biomarker prediction. We hypothesized that altered expression of distinct 
proteins in the plasma may reflect pathophysiological changes in the 
placenta. Our objective was to compare plasma proteins in women with 
and without PAS in a pilot study.
Methods: We obtained plasma samples prior to delivery from 16 
participants with PAS and 10 gestational age-matched controls. Serum 
was analyzed by SOMAscan, an aptamer-based proteomics platform for 
alterations in 1310 unique protein levels. Box-and-whisker plots were 
generated from the log-transformed SOMAscan output, and unpaired 
t-test was performed using SOMAsuite V1.0 (SomaLogic). Heat maps of 
the most differentially expressed proteins were generated with GENE-E 
(Broad Institute, Cambridge, MA). Principal component analysis was 
performed using top 50 dysregulated analytes and illustrated using Pearson 
correlation in XLSTAT.
Results: Many of the proteins dysregulated in participants with PAS 
disorder were inflammatory cytokines, factors regulating vascular 
remodeling, and extracellular matrix proteins. Of the top 20 proteins 
dysregulated in PAS, 2 of the proteins (PAI-1 and beta HCG) have 
been previously reported to be altered (figure, upper panel). The 
principal component analysis of the top 20 proteins (figure, lower panel) 
demonstrated the significant differences in expression between PAS cases 
and controls (P value <0.01).
Conclusion: Participants with PAS had a unique and distinct protein 
signature in their plasma. Additional characterization of these dysregulated 
proteins and identification of biomarkers that are specific for PAS 
pathology are ongoing. Future work will help determine which changes 
reflect pathogenic pathways versus compensatory modulation.
*Figure(s) will be available online.

S-160
Plant Extracellular Vesicles Influence Trophoblast Differentiation. 
Kate Timms†,1 Anil Day,1 John Mclaughlin,1 Karen Forbes∗,2 Melissa 
Westwood∗.1 1University of Manchester, Manchester, United Kingdom; 
2University of Leeds, Leeds, United Kingdom.
Introduction: Abnormalities in trophoblast differentiation contribute 
to both fetal growth restriction and preeclampsia. The incidence of both 
complications is reduced in women consuming high levels of fruits 
& vegetables (F&V), but cannot be explained wholly by their known 
nutritional constituents. We hypothesise that extracellular vesicles (EVs) 
from F&V, which can be internalised by the intestine, can contribute to 
the beneficial effects of F&V by influencing gut-placental communication 
and therefore trophoblast behaviour.
Methods: EVs isolated from watermelon by differential centrifugation 
were applied to the apical (i.e. luminal) compartment of differentiated 
intestinal epithelial (Caco-2) transwell cultures (n=13). The resultant 
conditioned basal media (CBM; collected after 4 hours) was then applied 
to trophoblast (BeWo or primary cells/explants) for 4-48h. Protein profiles 
of both CBM and BeWo cells cultured in CBM, were determined using 
mass spectrometry (n=3) and analysed by hierarchical clustering, isomap 
and ingenuity functional analyses. Trophoblast differentiation was 
assayed by area of extravillous trophoblast (EVT) outgrowth from first 
trimester placental explants (n=10; Two-Way ANOVA), primary term 
cytotrophoblast syncytialisation (nuclei/cell; n=7; Mann-Whitney test) 
and qPCR (n=7; Kruskal-Wallis test).
Results: Proteomic analysis of CBM revealed that exposure to watermelon 
EVs alters the intestinal (Caco-2) secretome (45% of proteins up/
downregulated). In-silico analysis revealed that CBM from watermelon 
EV-exposed Caco-2 cells induced changes to the BeWo cell proteome 
consistent with enhanced trophoblast differentiation into migratory EVT 
and syncytium. In keeping with the bioinformatic predictions, the area 
of EVT outgrowth from explants was increased by incubation in CBM 
from watermelon EV-exposed Caco-2 cells (24h: 212%, p<0.05; 48h: 
294%, p<0.0001). Such treatment also upregulated the expression of key 
genes associated with syncytialisation (e.g. syncytin-1: 883%; p<0.01) in 
BeWo and promoted syncytialisation (175%; p<0.001) in primary term 
cytotrophoblasts.
Conclusion: These results suggest that by altering the gut secretome, 
intestinal absorption of watermelon EVs influences the communication 
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between the intestine and the placenta to promote placental development. 
These mechanisms may contribute to the decreased incidence of placental 
dysfunction in women with high F&V intake.

S-161
Abstract Withdrawn

S-162
Umbilical Lysophosphatidylcholine-DHA is Reduced in Male 
Neonates in Pregnancies Complicated by Maternal Obesity. Veronique 
Ferchaud-Roucher∗,1,2 Stefan Haugen∗,1 Thomas Jansson∗,1 Theresa L 
Powell∗.1 1University of Colorado, Anschutz Medical Campus, Aurora, 
CO, United States; 2University of Nantes, Nantes, France.
Introduction: Long chain polyunsaturated fatty acids, particularly 
docosahexaenoic acid (DHA), are critical for fetal growth and 
development. MFSD2a, a lysophosphatidylcholine (LPC) transporter, 
is believed to be the major transporter for brain DHA uptake. We have 
shown that MFSD2a is expressed in syncytiotrophoblast basal plasma 
membrane (BM) of the human placenta and its expression was strongly 
correlated with umbilical cord venous (UV) plasma DHA-LPC levels in 
healthy pregnancy at term. The impact of maternal obesity on the transport 
capacity for DHA across the placenta and whether there is differential 
response based on fetal sex, remains unknown. We hypothesized that 
DHA-LPC level is decreased in UV in association with a lower MFSD2a 
expression in syncytiotrophoblast BM in obese women.
Methods: Matched umbilical cord venous (UV), arterial (UA) plasma 
samples and placental tissue were collected at term from women with pre-
pregnancy obesity (body mass index, BMI=36.7±1.0 kg/m2, 11 female/5 
male infants) and normal BMI (23.0±0.6 kg/m2, 9 female/7 male infants). 
DHA-LPC was quantified in UV and UA plasma by LC-MS/MS. MFSD2a 
protein expression in BM isolated from placental tissue, was determined 
by western blot. Statistical differences between groups, separated by infant 
sex, were assessed using Mann-Whitney test. Pearson’s correlation was 
used to establish associations between BM MFSD2a protein expression 
and umbilical plasma DHA-LPC levels.
Results: DHA-LPC levels in UV and UA were significantly lower in 
obese pregnancies compared with normal BMI (p<0.05). Importantly, 
this decrease in DHA-LPC was driven by changes in male infants of 
obese mothers with no significant changes found in female infants. 
Protein expression of MFSD2a was higher in BM from placentas of obese 
compared to normal BMI pregnancies (p=0.01). This difference was 
due the higher BM MFSD2a expression (+60%, p=0.03) in male infants 
and there was no difference in placentas of female infants. A positive 
correlation between BM MFSD2a expression and DHA-LPC levels in 
UV was found only in females (r=0.638, p=0.017), no correlation was 
found in males.
Conclusion: Contrary to our hypothesis, these studies demonstrate that 
BM MFSD2a protein expression is upregulated in males, but not in 
females, in association with maternal obesity. This may be in response to 
decreased umbilical DHA-LPC levels in the male fetuses. Lower DHA-
LPC in male fetuses of obese mothers may be due to decreased DHA-
LPC production by the fetal liver and/or impaired delivery of DHA-LPC 
by the placenta in spite of increased expression of MFSD2a. Critically 
important, decreased levels of DHA-LPC in umbilical circulation of 
males may negatively impact DHA uptake by the brain, since this is the 
preferred form for brain DHA uptake to sustain growth and development.

S-163
Soluble FNDC5 Induces Key Pathways in Energy Homeostasis and 
Cell Survival in Human Trophoblast Cell Lines. Eugenia Johnson, 
Robert Vanderkamp, Andrew Umstead, Irving Vega, Hamid-Reza Kohan-
Ghadr, Sascha Drewlo. Michigan State University, Grand Rapids, MI, 
United States.
Introduction: Preeclampsia (PE) is a pregnancy-related disease that is 
characterized by hypertension and proteinuria after 20 weeks of gestation. 
It affects 2-8% of all pregnancies and remains to be the leading cause 
of maternal and fetal mortality worldwide. In PE, abnormal conversion 

of the spiral arteries leads to hypoperfusion of the developing placenta, 
resulting in inadequate energy supply, oxidative stress and apoptosis. 
A recently discovered myokine, known as irisin (soluble FNDC5), 
has been shown to induce adipose tissue browning upon exercise, 
providing energy, decreasing blood pressure and potentially playing a 
role in placental development. Previous studies have shown that irisin 
activates AMP-activated protein kinase (AMPK)-Protein kinase B (Akt) 
signaling pathways in endothelial cells, known to be affected in placental 
pathogenesis. AMPK has been shown to improve pregnancy outcome in 
the RUPP model of PE via cytoprotective and vasodilator Heme oxygenase 
1 (HO-1). We hypothesize that irisin plays a critical role in the regulation 
of AMPK and Akt pathways in the human placenta.
Methods: Extravillous (HTR-8/SVneo) and villous (BeWo) trophoblast 
cell models were serum starved overnight and treated with 50nM Irisin 
for up to 24hrs (n=3 per group). Protein was extracted and analyzed for 
phosphorylation of key enzymes in the AMPK and Akt pathways as well 
as downstream targets by western blot and mass spectrometry analysis.
Results: Irisin treatment significantly (n=3, p<0.05) altered AMPK and 
Akt phosphorylation in a time-dependent manner as early as 30 mins and 
had no effect on total AMPK and Akt expression. HO-1 is among other 
downstream targets that was altered (n=3, 2.7 fold increase) in response 
to irisin treatment.
Conclusion: Irisin stimulates phosphorylation in AMPK/Akt pathways 
in trophoblast models, inducing the expression of cytoprotective proteins 
such as HO-1 and may be a promising target for the treatment of placental 
dysfunction.

S-164
mTOR Signaling Regulates Human Placental Serotonin Secretion 
and O-GlcNAc Transferase (OGT) Expression, Two Mechanisms 
Linking Maternal Stress/Infection to Adverse Neurodevelopment. 
Anita Kramer, Theresa L Powell, Thomas Jansson. University of Colorado 
Anschutz Medical Campus, Aurora, CO, United States.
Introduction: Maternal infection and maternal stress are strongly 
associated with adverse neurodevelopmental outcomes in the infant, 
including schizophrenia and neurocognitive deficits. Changes in placental 
function, in particular down-regulation of placental OGT in response to 
maternal stress and increased placental secretion of serotonin into the fetal 
circulation following maternal infection have been mechanistically linked 
to adverse neurodevelopment in mouse studies. We tested the hypothesis 
that mTOR signaling is a key regulator of trophoblast serotonin synthesis 
and OGT expression and that serotonin is secreted by the human placenta 
into the fetal circulation.
Methods: The subcellular localization of OGT and tryptophan 
hydroxylase isoforms (TPH1 and 2), the rate-limiting step in serotonin 
synthesis, was determined in placenta using immunohistochemistry. 
Primary Human Trophoblast (PHT) cells were isolated from normal term 
placentas and cultured. At 18 hr of culture PHT cells were transfected 
with siRNA targeting a scramble sequence (control), raptor (inhibitor of 
mTOR Complex 1), or rictor (inhibitor of mTOR Complex 2). At 90 hr of 
culture, conditioned media and PHT cell lysates were collected. Protein 
expression of TPH1 and 2, and OGT was determined in cell lysates using 
immunoblotting. Free serotonin concentration was measured using ELISA 
in cell culture media and in platelet-depleted umbilical vein and artery 
plasma collected from normal term placentas. Statistical significance 
was tested by paired t-test or repeated measures ANOVA with Dunnett’s 
post hoc test.
Results: OGT and TPH isoforms 1 and 2 proteins were expressed in 
the syncytiotrophoblast. Inhibition of mTORC2, but not mTORC1 
inhibition, increased serotonin secretion from PHT cells by 73+5% (n=7; 
p<0.05). Both mTORC1 (-24%) and mTORC2 inhibition (-33%) down-
regulated OGT protein expression in PHT cells (n=7; p<0.05). Serotonin 
concentration was 3-fold higher in the umbilical vein (19.7+5.1 ng/ml) 
than in the umbilical artery (7.5+2.1 ng/ml, n=8, p<0.01).
Conclusion: Human placental mTOR signaling responds to an array 
of inputs from the maternal compartment including cortisol (elevated 
in maternal stress) and cytokines (elevated in maternal infection). We 
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propose that placental mTOR signaling serves as a molecular link between 
maternal infection and/or stress and adverse neurodevelopment in the 
infant by modulating placental serotonin release and OGT expression.

S-165
Sexual Dimorphism in Fuel Utilization by Trophoblast from Lean, 
Obese and Gestational Diabetic Women. Yu Wang†, Matthew Bucher†, 
Leslie Myatt∗. Oregon Health and Science University, Portland, OR, 
United States.
Introduction: We have shown human trophoblast can utilize glucose, fatty 
acids and glutamine for mitochondrial respiration but that dependency 
on glucose and fatty acids increases with maternal obesity or gestational 
diabetes (GDM). As male fetuses are at increased risk for adverse 
outcomes we tested the hypothesis that there was a sexual dimorphism 
in utilization of these substrates by mitochondria and of the influence of 
maternal obesity and gestational diabetes.
Methods: Placentae were collected by elective C-section at term from 3 
groups of women: lean (6 male, 7 female fetuses), obese (5 male, 5 female) 
and type A2 GDM (4 male, 5 female). Villous tissue was collected and 
stored at -80C prior to western blot analysis of Glut1, glutaminase and 
carnitine palmitoyl-transferase 1A (CPT1a). In addition, cytotrophoblast 
was isolated and cultured for 72 h to allow syncytialization prior to fuel 
flex analysis (Seahorse) employing combinations of UK5099, (inhibits 
glucose oxidation), BPTES (blocks glutaminase) and etomoxir (inhibits 
long chain fatty acid oxidation) to dissect the contribution of each substrate 
to trophoblast respiration. Fuel dependency (reliance for basal respiration), 
capacity (ability to utilize another fuel when other pathways are inhibited) 
and flexibility (capacity - dependency) were measured. Data are reported 
as mean + SEM and significance of differences measured with students 
T test, one or two way ANOVA and post hoc analysis.
Results: When data for both sexes were combined, modest but 
significantly greater dependency and capacity for glucose and fatty acids, 
but significantly lower dependency and capacity for glutamine was found 
in trophoblast of obese and A2GDM women compared to control, showing 
a change in trophoblast fuel utilization. This was however sexually 
dimorphic, with male trophoblast accounting for the changes in glucose 
(30% p<0.025) and fatty acid dependency (30%, p<0.005) and glutamine 
capacity (p<0.01) but female trophoblast accounting for changes in 
glutamine dependency (30%, p<0.025) and glucose (p<0.05) and fatty acid 
(10%, p<0.025) capacity. Overall expression of Glut1 and glutaminase 
was lower in male vs female trophoblast (p<0.025 and <0.05) with no 
difference in CPT1a. Regression analysis showed glutamine dependency 
was inversely related to glutaminase expression with data from male and 
female trophoblast combined, a significant inverse relationship of Glut1 
expression and glucose flexibility in male trophoblast but no relationship 
between fatty acid fuel parameters and CPT1a expression.
Conclusion: With the metabolic milieu of obesity and GDM, we see 
increased dependence on glucose and fatty acids for basal mitochondrial 
respiration only in a male placenta, but with decreased metabolic flexibility 
i.e. they cannot adapt by increasing oxidation of other fuels e.g. glutamine. 
This may account for the increased risk for adverse outcomes in males.

S-166
Compromised of Placental ABC Transporters in an Immunocompetent 
Model of Zika Virus Congenital Infection. Cherley B. V. Andrade†,1 
Sharton V A Coelho†,1 Hanailly R Gomes†,1 Flavia F Bloise†,1 Stephen 
G Matthews∗,2 Enrrico Bloise†∗,3 Luciana B Arruda∗,1 Tania M Ortiga-
Carvalho∗.1 1Federal University of Rio de Janeiro, Rio de Janeiro, Brazil; 
2University of Toronto, Toronto, ON, Canada; 3Federal University of 
Minas Gerais, Belo Horizonte, Brazil.
Introduction: Congenital zika virus (ZIKV) is associated with CNS 
abnormalities primarily due to vertical transmission; which is paradoxical 
since fetal ZIKV infection is not detectable in most pregnancies. We 
hypothesized that maternal ZIKV exposure impacts placental function 
and fetal outcome even without being vertically transmitted.
Methods: Pregnant A129 (Ifnα/β receptor deficient) and C57BL6 mice 
were injected (i.v.) with Low (103PFU) or High (5x107PFU) ZIKV 
(PE243) doses at embryonic day (E)12.5. Maternal blood, spleen, 

brain, placenta, and fetal tissues were collected at E18.5, for viral load 
detection and evaluation of placental cell apoptosis, inflammatory status 
and expression of specific ABC transporters. Maternal viral load, as well 
as fetal and placental phenotypes varied according to mouse strain and 
virus inoculum.
Results: Infected-A129 mice exhibited ZIKV RNA in maternal and in 
fetal tissues. None of the embryos survived high dose ZIKV, whereas 
Low dose resulted in a 40% fetal survival rate. Conversely, in C57BL6 
mice, ZIKV was restricted to maternal spleen and placenta. In spite of no 
ZIKV RNA being detected in C57BL6 fetuses, High and Low dose ZIKV 
inoculation resulted in 66% and 100% fetal survival rates, respectively. 
All live C57BL6 fetuses exhibited marked intra-uterine growth restriction 
(IUGR) and placental inefficiency. Increased apoptosis was found in the 
placental labyrinth zone following C57BL6 maternal ZIKV exposure in 
both doses. Down-regulation of the efflux transporters P-glycoprotein 
(P-gp; P<0.001), breast cancer resistance protein (BCRP; P<0.003) and 
ABCA1 (P<0.004) in the placental labyrinth was also observed in the 
C57BL6 placenta, whereas ABCG1 remained unchanged. Increased 
placental TNF-α was detected, showing that C57BL6 ZIKV infection, 
which is restricted to the maternal compartment, is capable of inducing 
a placental inflammatory response and repressing major efflux transport 
systems.
Conclusion: In conclusion, we have established a new model of congenital 
ZIKV infection restricted to the maternal compartment, associated with 
reduced fetal weight. This probably occurs as a result of impaired placental 
efficiency and compromised placental expression of P-gp, BCRP and 
ABCA1 efflux transporters, which are involved in nutrient transfer and 
fetal protection against drugs and environmental toxins throughout the 
pregnancy.

S-167
Effect of High Altitude on Human Placental Amino Acid Transport. 
Owen R Vaughan, Frederick J Thompson, Ramon A Lorca, Colleen G 
Julian, Theresa L Powell, Lorna G Moore, Thomas Jansson∗. University 
of Colorado, Aurora, CO, United States.
Introduction: Non-native women who are pregnant at high altitude 
give birth to smaller babies than at sea level. Placental amino acid 
transport capacity is positively associated with fetal growth and placental 
mechanistic target of rapamycin signaling, which activates placental amino 
acid transport, has been reported to be suppressed at high altitude [1]. 
Severe environmental hypoxia reduces System A (SysA)-mediated amino 
acid transport in primary human trophoblast and in the mouse placenta 
[2, 3]. We hypothesized that microvillous membrane (MVM) SysA and 
System L (SysL) amino acid transporter activity is lower in placentas of 
women living at high altitude, compared to low altitude controls.
Methods: Placentas were collected, at term, from healthy pregnant women 
residing at high altitude (HA, >2500m, Summit County, CO, USA, n=14), 
low altitude (LA, 1600m, Denver, CO, USA, n=14) or sea level (SL, 200m, 
San Antonio, TX, USA, n=14), following planned Caesarean-section 
without labor. Villous tissue was dissected, homogenized on ice and 
the MVM isolated by differential centrifugation and Mg2+-precipitation. 
SysA and SysL activity in MVM were determined by Na+-dependent 
14C-methylaminoisobutyric acid uptake and BCH-inhibitable 3H-leucine 
uptake, respectively. Intergroup differences and linear interdependence 
of variables were assessed by one-way ANOVA with Tukey post-hoc and 
Pearson correlation, respectively.
Results: Birth weight, but not placenta weight, was 13-15% lower in HA 
pregnancies (2.88±0.10kg) compared to either LA (3.30±0.07kg, P<0.01) 
or SL neonates (3.39±0.29kg, P<0.01). Three infants in the HA group 
were diagnosed with intrauterine growth restriction. Both birth weight 
(R=-0.53) and placenta weight (R=-0.34) were inversely correlated with 
maternal altitude of residence (P<0.05). However, MVM Sys A and Sys L 
activity was similar in HA, LA and SL groups and did not correlate with 
maternal altitude of residence. The effect of altitude was similar when 
data were stratified by infant sex.
Conclusion: Low birth weights in the neonates of women residing at 
high altitude are not a consequence of reduced placental amino acid 
transport capacity. These observations are in general agreement with 
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studies of IUGR babies at low altitude, in which MVM SysA activity is 
down-regulated only in IUGR babies with significant compromise. [1] 
Yung et al (2012) FASEB J 26:1970, [2] Nelson et al (2003) Am J Physiol 
284:C310, [3] Higgins et al (2016) J Physiol 594:1341

S-168
Actions of Glucocorticoids at the Maternal-Fetal Interface. Edwina 
Kisanga†, Andreanna Burman†, Shannon D. Whirledge∗. Yale University, 
New Haven, CT, United States.
Introduction: Intrauterine growth restriction (IUGR) is the second 
leading cause of fetal and infant morbidity and mortality, occurring 
in up to 10% of all pregnancies. The most common cause of IUGR is 
placental dysfunction. While the placental defects that lead to IUGR have 
been described, the cellular mechanisms that cause these defects are not 
clear. Placental defects can only be safely determined by retrospective 
evaluation of placental tissue at birth. However, the presence of these 
defects is likely secondary to the primary cause of IUGR, occurring 
much earlier in pregnancy, and therefore, the signaling events leading 
to the development IUGR are largely unknown. While much thought 
and research has probed the pathological actions of stress and elevated 
glucocorticoids, the physiological role of glucocorticoid signaling in the 
establishment and maintenance of pregnancy has largely been ignored. 
We have recently developed a uterine-specific glucocorticoid receptor (Ut 
GR KO) knockout mouse model to evaluate the role of glucocorticoids 
during pregnancy and made the unexpected discovery that the fetuses of 
the Ut GR knockout mice develop fetal growth restriction during mid-
gestation. We hypothesize that uterine glucocorticoid signaling during 
early pregnancy is necessary for proper placental development, which is 
required for nutrient transfer to the fetus.
Methods: Control and Ut GR KO female mice were mated with wild-
type males, and successfully mated females were euthanized at various 
timepoints during pregnancy. Measurements were made of the placenta 
and fetus at sacrifice. Placental morphology and gene expression 
was evaluated by immunohistochemistry and quantitative RT-PCR, 
respectively.
Results: Prior to the establishment of the placenta, we found no difference 
in gestational sac size in the Ut GR KO mice compared to controls. 
However, by day 11.5 of pregnancy (mid-gestation) the weight, width, 
and length of the gestation sac was significantly smaller in the Ut GR KO 
mice compared to controls. On day 13.5 of pregnancy, fetuses from the 
Ut GR KO mice weighed 20% less than those from controls and weighed 
approximately 35% less on day 15.5 of pregnancy. Placentas weighed 20% 
less in the Ut GR KO mice compared to controls. Moreover, histological 
analysis of the placentas from the Ut GR KO mice revealed altered 
morphology and a significantly reduced junctional zone area compared to 
control mice. Transcript levels of growth factors (Igf1 and Igf2), glucose 
transporters (Slc2a1 and Slc2a3), and amino acid transporters (Slc38a2 
and Slc38a4) were significantly decreased in the placentas of Ut GR KO 
mice compared to controls.
Conclusion: These data are the first to demonstrate that glucocorticoid 
signaling in the endometrium is critical for the development and functions 
of the placenta. Therefore, this new model provides a unique opportunity 
to investigate the pathways that lead to IUGR.

S-169
Endocrine Zone Overgrowth in the Mouse Placenta Alters Nutrient 
Transport to the Fetus. Efthimia R Christoforou†,1,2 Jorge López-
Tello†,1,2 Hannah E J Yong†,1,2 Ionel Sandovici∗,1,2 Alison J Forhead∗,1,2 
Miguel Constância∗,1,2 Amanda N Sferruzzi-Perri∗.1,2 1University of 
Cambridge, Cambridge, United Kingdom; 2Centre for Trophoblast 
Research, Cambridge, United Kingdom.
Introduction: The placenta is the main organ involved in materno-fetal 
nutrient allocation. Its main functions include fetal nutrient transport 
and production of hormones with metabolic effects. These functions are 
performed by discrete zones, the labyrinth [Lz] and junctional zones [Jz], 
respectively in the mouse placenta. Whilst the transport functions of the 
placenta have been studied, the role of placental endocrine capacity in 
altering fetal growth and nutrient acquisition is less characterised. Insulin-

like growth factor 2 (Igf2) is a paternally-expressed imprinted gene widely 
expressed by the conceptus and promotes the formation of endocrine 
cells in the mouse placenta. This study aimed to use conditional over-
expression of Igf2 to induce Jz overgrowth (Jz Igf2-OE) and elucidate the 
role of placental endocrine function in fetal nutrient supply and growth.
Methods: To generate Jz Igf2-OE, female H19DMR floxed mice were 
mated with TpbpaCre males. The reverse parental cross served as the 
control. Placental clearance of glucose and amino acids was assessed 
using 3H methyl-D glucose and 14C aminoisobutyric acid in vivo on day 
16 (term=20 days). In representative placentas, Jz Igf2 and Lz glucose and 
amino acid transporter mRNA levels were quantified by qPCR. Placental 
zone volumes and Lz structure (fetal vessel and maternal blood density, 
barrier thickness and surface area) were determined using stereology. Data 
were analysed by t tests or ANOVA with repeated measures followed by 
Fisher’s tests and significant when P<0.05.
Results: Jz Igf2-OE increased fetal (+3%) and placental (+11%) weights, 
and Jz (+20%), but not Lz, volume. Placental clearance of glucose (-22%), 
but not amino acid, was decreased in Jz Igf2-OE litters. As expected Jz 
Igf2 increased (+31%), but Lz glucose (Slc2a1, Slc2a3) and amino acid 
(Slc38a1, Slc38a2, Slc38a4) transporter mRNAs were unaltered by Jz 
Igf2-OE. Lz surface area trended to be reduced (-17%, P=0.07) and 
theoretical diffusion capacity decreased (-21%) in Jz Igf2-OE. Other Lz 
parameters were unchanged.
Conclusion: Taken together, our data shows that the placental endocrine 
zone plays a modulatory role in regulating materno-fetal glucose transfer 
and fetal growth in mouse pregnancy. Work is underway to see if changes 
in glucose transfer are due to paracrine signalling from the Jz to Lz and/
or via alterations in maternal metabolism.
Supported by the Royal Society, Cambridge Trust and the Rutherford 
Foundation.

S-170
Identifying Placental Hormones that Adapt Maternal Physiology 
to Support Fetal Growth. Tina Napso†, Xiaohui Zhao†, Russell S. 
Hamilton∗, Amanda N. Sferruzzi-Perri∗. University of Cambridge, 
Cambridge, United Kingdom.
Introduction: Pregnancy is characterised by profound changes in 
maternal physiology. For instance, there are changes in the metabolic, 
cardiovascular, immune and renal systems of the mother which enable her 
to support fetal nutrient supply and growth. These changes are signalled 
in part by the production of protein hormones by the placenta (Napso et 
al., 2018). Failures in maternal adaptation and placental function lead to 
pregnancy complications such as abnormal birth weight and gestational 
diabetes which have immediate and lifelong health consequences for 
mother and child. However, we lack information on the identity of 
hormones secreted by the placenta that mediate the changes in maternal 
physiology. This study aimed to unbiasedly characterise the secretory 
output of cultured placental cells. 
Methods: Primary cell cultures of the whole placenta from dams on day 
16 of gestation were established (term=20 days). Cell viability necrosis 
and apoptosis were measured during the 120h of culture using XTT and 
LDH release assays and Tunel, p53 and Bax expression. The expression 
of cell marker genes was assessed by qPCR. Proteins released into the 
conditioned media at 48h of culture were identified by mass spectrometry 
and bioinformatic analyses performed on proteins observed in at least 4 
of the cultures. Serum-free medium was applied to cells 24h prior to any 
downstream experiment. Data are from n=5-6.
Results: Cell viability was reduced by 20% at 24h of culturing, with a 
corresponding increase in necrosis but not apoptosis. At 48h, cell viability 
increased by 200% and necrosis levels reduced by 100%. At 72h, cell 
viability further increased by 300% and remained constant thereafter. 
Whereas, apoptosis levels increased in the cultures from 72h-96h. 
Placental endocrine cell types were present in cultures at each time point 
but the number of fibroblasts increased from 72h. The conditioned media 
from the 48h cell cultures contained a total of 932 proteins, of which 
167 were identified to also be expressed by the human placenta. Gene 
ontology analysis suggested these proteins are involved in activities such 
as metabolic regulation, immune modulation, signalling and growth.
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Conclusion: A map of the mouse placental secretome has been created 
using primary cell cultures. Future work will study the function of secreted 
proteins that are expressed by the human placenta to identify their role in 
the maternal support of fetal growth.
1. Napso, T., Yong, H. E. J., Lopez-Tello, J. & Sferruzzi-Perri, A. N. 
The Role of Placental Hormones in Mediating Maternal Adaptations to 
Support Pregnancy and Lactation. Front Physiol 9, 1091, doi:10.3389/
fphys.2018.01091 (2018).

S-171
Treatment with IL1Ra Blocks DAMP-Mediated Inflammation in an In 
Vitro Model of Placental Insult. Bernadette C Baker†,1 Helen Bischof,1 
Frances Beards,1 Tatiana Guevara,1 Alexander Heazell,1 Colin Sibley,1 
Sylvie Girard,2 Rebecca L Jones∗.1 1University of Manchester, Manchester, 
United Kingdom; 2University de Montreal, Montreal, QC, Canada.
Introduction: Stillbirth is frequently attributed to placental dysfunction, 
but the underlying mechanisms are poorly understood. In high-risk 
pregnancies elevated circulating damage-associated molecular patterns 
(DAMPs), mediators of sterile inflammation, have been identified along 
with a pro-inflammatory placental profile. The origin of the DAMPs 
and their relationship to placental inflammation remain unknown. We 
hypothesised that placental insults, such as oxidative stress or hypoxia, 
result in release of DAMPs which promote placental inflammation.
Methods: Placental explants from normal term pregnancies (n=10) 
were treated with 1mM H2O2 or cultured at 1% O2 for 72hrs to mimic 
oxidative stress or hypoxia respectively. Release of DAMPs and cytokines 
into media and intracellular production in tissue lysates was assessed at 
96hrs by chromogenic assay or ELISA. For mechanistic studies 1μg/
ml interleukin-1 receptor antagonist (IL1Ra) was added throughout the 
experiment.
Results: Oxidative stress and hypoxia increased release of the DAMPs 
uric acid and HMGB1 into media (p<0.05). In addition, oxidative stress 
elicited an increase in S100A8 release (p<0.01), whilst hypoxia increased 
release of S100A12 (p<0.05) and HSP70 (p<0.01). Tissue content of 
pro-inflammatory cytokines (IL-1α, IL-1β, IL-6, IL-8, TNFα and CCL2) 
and secretion into culture medium was elevated in H2O2 treated explants 
(p<0.05). Hypoxia increased tissue content of IL-1α, IL-1β, IL-6, 
IL-8 and TNFα and elevated release of IL-1α, IL-6 and IL-8 (p<0.05), 
furthermore both CCL2 and IL-10 media levels were reduced (p<0.01). 
IL1Ra treatment had no effect on hypoxia or oxidative-stress induced 
IL-1α or IL-1β release but prevented the release of pro-inflammatory 
IL-6 and IL-8 (p<0.05).
Conclusion: These data support the hypothesis that placental damage 
induces DAMP release which promotes inflammatory cytokine production 
by the placenta. This implicates inflammation as a common downstream 
consequence of placental insult. The profile of inflammatory cytokines 
suggests a coordinating role for the IL-1 family because antagonism 
of IL-1 receptor signalling by IL-1Ra treatment reduced downstream 
pro-inflammatory cytokine release (IL-6 and IL-8). IL1Ra is therefore 
a potential therapeutic candidate to prevent placental inflammation in 
human pregnancies.

S-172
High Mobility Group Box 1 as an Endogenous Mediator of 
Inflammation at the Maternal-Fetal Interface. Virginie Gaudreault†,1,2 
Julia Palacios,1 Ines Boufaied,2 Sylvie Girard.1,2 1Universite de Montreal, 
Montreal, QC, Canada; 2CHU Sainte-Justine Research Center, Montreal, 
QC, Canada.
Introduction: The placenta plays a critical role for fetal development. 
Sterile inflammation, caused by endogenous damaged-associated-
molecular-patterns (DAMP), at the maternal fetal interface is frequently 
observed in pregnancy complications and leads to placental inflammation 
and dysfunction by mostly unknown mechanisms. One of these DAMPs, 
high mobility group box 1 (HMGB1), has been associated to preeclampsia 
and preterm birth. HMGB1 is a ubiquitous nuclear protein released 
during necrosis and leading to inflammation. Extracellular HMGB1 has 
two isoforms, the first (HMGB1-disulfide-D) induces proinflammatory 
cytokines whilst the other (HMGB1-reduced-R) act as a chemoattractant. 

We hypothesize that HMGB1 could be secreted by trophoblasts and 
be implicated in placental inflammation in pregnancy complications. 
Objective: Investigate the role of HMGB1 at the maternal-fetal interface 
including its subcellular localization during trophoblast differentiation 
and pro-inflammatory abilities in both physiological and pathological 
conditions.
Methods: Term placental explants were used to determine the subcellular 
localisation of HMGB1 (by immunohistochemistry) during trophoblast 
differentiation or treated with specific HMGB1 isoforms (HMGB1-D 
or HMGB1-R) to determine the impact on inflammation and placental 
function (ELISA; IL-1β, IL-6, MCP-1, β-hCG). Alongside, placentas 
from women with either normal term pregnancies, preeclampsia (PE) or 
post-partum preeclampsia (PPPE) were used to determine the distribution 
of HMGB1.
Results: Intracellular localization, i.e. cytoplasm vs nuclear, of HMGB1 
was modulated during trophoblast differentiation with increased amount 
in the nucleus and associated decreased cytoplasmic levels. Modulating 
HMGB1 localization impacted placental function in explants. HMGB1-D 
treatment of explants led to the secretion of pro-inflammatory cytokines 
(IL-1β p<0,0001, IL-6 p=0,0007). Abrogated nuclear export of HMGB1 
or forced translocation into the cytoplasm had an effect on trophoblast 
differentiation. In placentas from pregnancies with PE and PPPE, increased 
percentage of trophoblast with cytoplasmic distribution of HMGB1 was 
observed as compared to the classic nuclear localization predominant in 
normal pregnancies. This changed localization is the first step prior to 
extracellular released.
Conclusion: We demonstrated changes in the localization of HMGB1 
in association with trophoblast differentiation as well as in pregnancies 
complicated with PE or PPPE. We showed that a specific isoform of 
HMGB1 induced inflammatory cytokineswhich suggests a role of this 
DAMP in placental inflammation and function.

S-173
Does Foley Bulb Induction of Labor Increase Histologic 
Chorioamnionitis? Stephen S Rasiah†, Devin M Reilly†, Jaimie L 
Maines∗, Jaimey M Pauli∗, Serdar H Ural∗, William M Curtin∗. Penn State 
Health Milton S. Hershey Medical Center, Hershey, PA, United States.
Introduction: Foley bulbs used for induction of labor represent a 
theoretical source for bacterial colonization of fetal membranes and 
facilitation of chorioamnionitis. There is little information on whether 
induction of labor with Foley bulbs increases the rate of histologic 
chorioamnionitis. We hypothesized that Foley bulb induction of labor 
would be associated with histologic chorioamnionitis independent of 
other known risk factors.
Methods: This retrospective cohort study evaluated term parturients 
with singletons and an unfavorable cervix who underwent induction of 
labor and had placental examination. Cohorts (Foley vs. Non-Foley) 
were compared with respect to maternal demographics and intrapartum 
variables. The primary outcome was the rate of histologic chorioamnionitis 
identified on placental examination. Data were analyzed by t-tests, chi-
square tests, and multivariable logistic regression. Significance was set at 
P<.05. Sample size calculations indicated that 436 (109 non-Foley and 327 
Foley) subjects were needed to detect a two-fold increase (13% non-Foley 
group vs. 26% Foley group) with 83% power at a significance of 0.05.
Results: Histologic chorioamnionitis was present in 87 (26.6%) vs. 21 
(19.3%) of the placentas in the Foley and non-Foley cohorts respectively 
(P=.13). On multivariable analysis (see Table), Foley bulb induction 
was associated with histologic chorioamnionitis after adjusting for prior 
vaginal delivery, gestational age, number of vaginal exams, rupture of 
membrane (ROM) type, duration of ROM, internal monitoring, birth 
weight, and Group B Strep (GBS) status (OR 1.89 95% CI 1.02-3.52 
P=.04).
Conclusion: Induction of labor with Foley bulb was associated with 
histologic chorioamnionitis after adjusting for other known risk factors. 
The clinical impact of this association on maternal and neonatal status is 
an area for further research.
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Table: Multivariable logistic regression for risk factors predicting histologic 
chorioamnionitis.

Variable Odds ratio (95% CI) P

Cervical foley in labor (yes vs. no) 1.89 (1.02-3.52) .04

Prior vaginal delivery (yes vs. no) 0.57 (0.30-1.07) .08

Gestational age (per 1 week) 1.66 (1.35-2.04) <.001

Internal monitoring (yes vs. no) 1.43 (0.87-2.37) .16

ROM type (AROM vs. SROM) 0.86 (0.50-1.47) .58

Duration of ROM (per 30 minutes) 1.03 (1.01-1.06) .02

Number of vaginal exams (per 1 exam) 1.11 (1.03-1.19) .009

Birth weight (per 100 grams) 0.94 (0.89-0.99) .02

GBS (positive vs. negative) 0.51 (0.27-0.95) .03

S-174
MicroRNA 548 Clusters Downregulate High-Mobility Group Box 1 
(HMGB1) Expression in Preterm Birth with Chorioamnionitis. Ga 
hyun Son, Lee Keun-Young∗, Park Sung Taek. Hallym University College 
of Medicine, Seoul, Korea, Republic of.
Introduction: HMGB1 is a prototypic alarmin, which can induce the 
inflammatory process in patients without demonstrable infection, and 
elevated concentrations of this alarmin may reflect engagement of 
Damage Associated Molecular Pattern (DAMPs)-induced inflammation. 
MicroRNAs (miRNAs) are involved in post-transcriptional regulation 
of gene expression and play important role in various physiologic and 
pathologic processes. This study was conducted to compare the levels 
of HMGB1 in amniotic fluid and amnion membrane in women with 
chorioamnionitis with intra-amniotic inflammation to normal controls. 
We also aimed to determine miR-548 clusters expression in amnion and 
to elucidate they can regulate HMGB1 expression in amnion cells.
Methods: We used amniotic fluid (AF) samples obtained from 48 women 
for the purpose of second trimester genetic karyotyping (n=10) or to rule 
out amniotic fluid infection (n=38) to compare the levels of AF HMGB1 
between two groups. Amnion membrane was obtained from women 
with histologic confirmed chorioamnionitis (n=6) and from healthy 
women (n=4) undergoing elective cesarean delivery at term. Then, we 
determine the HMGB1 expression in amnion membrane of women with 
chorioamnionitis and normal controls. MiR-548 clusters were predicted 
to bind HMGB1 by bioinformatics analysis. To investigate the causal 
relationship between miR-548 clusters and HMGB1, repressed and 
forced expression assay in human amniotic epithelial cells (hAECs) was 
performed.
Results: Thirty four out of 48 patients were diagnosed with intra-
amniotic inflammation. The median AF concentration of HMGB1 was 
significantly higher in patients with intra-amniotic inflammation than 
in those without intra-amniotic inflammation . The levels of HMGB1 
are significantly correlated with IL-6 levels. MiR-548 clusters are 
siginificantly underexpressed in amnion membrane from patients with 
preterm birth and chorioamnionitis than normal term controls. Repressed 
expression of miR-548 up-regulated HMGB1 expression in hAECs and 
release of it from hAECs and forced expression of miR-548 suppressed 
HMGB1 expression in hAECs which had increased when treated with 
lipopolysaccharide.
Conclusion: Expression of miR-548 was significantly underexpressed 
in the amnion membrane of patients with chorioamnionitis with intra-
amniotic inflammation. MiR-548 might be involved in the pathogenesis 
of intra-amniotic inflammation determined preterm birth by regulating 
HMGB1.
*Figure(s) will be available online.

S-175
Human Induced Pluripotent Stem Cell Derived Trophoblast to Study 
Placental Differentiation and Function. Ambart Covarrubias†, Elizabeth 
Lemoine†, Margareta Pisarska∗, Ravi Thadhani∗, Ananth Karumanchi∗. 
Cedars-Sinai Medical Center, Los Angeles, CA, United States.
Introduction: With advances in human induced pluripotent stem cells 
(hiPSC) technology, their utility in uncovering fundamental mechanisms 
and drug development has become increasingly evident. Our goal was to 
develop a robust protocol to differentiate hiPSCs to various trophoblast 
lineages, so patient derived hiPSCs can then be used to study molecular 
mechanisms of impaired placentation disorders such as preeclampsia 
and fetal growth restriction. We studied the effect of forskolin in the 
differentiation and function of iPSC-derived trophoblasts.
Methods: Three human iPS cell lines (CS5NWTiCTR, CS5JC3iCTR, 
CS0KDBiCTR) were generated with Episomal iPSC reprogramming 
vectors (factors Oct4, Sox2, Nanog, Lin28, Klf4, and L-Myc) from donor 
peripheral blood mononuclear cells. Using a protocol designed by Horii et 
al. (PNAS 2016), hiPSCs were differentiated into cytotrophoblast (CTB)-
like cells and then further differentiated to either syncytiotrophoblasts 
or invasive trophoblasts. On day 5 of differentiation, the CTB cells 
were treated with feeder conditioned medium (FCM) + 10 ng/mL 
human bone morphogenic protein (BMP4) + 10 μm/mL cAMP or 
FCM + 10 ng/mL human BMP4 + 10 μm/mL forskolin until day 10. 
Pluripotency markers and CTB-associated genes were evaluated by 
immunohistochemistry. Secretion of human chorionic gonadotropin 
(hCG), matrix metalloproteinase 2 (MMP2), and placental growth factor 
(PIGF) were quantified using human hCG ELISA (Thermo), human 
PIGF, and MMP2 ELISA (R&D Systems). Transwell membranes (BD 
Biosciences) were used to perform in vitro invasion assays. Four days 
after re-plating, cells were fixed and stained for Desmoplakin, and fusion 
indices were calculated.
Results: Differentiation of the hiPSC-derived CTBs into the invasive 
phenotype was confirmed by loss of early markers (CDX2) and the 
expression of late markers, KRT7 and HLA-G. Secretion of hCG and 
MMP2 confirmed CTB functionality. Treatment of the differentiated 
cells with forskolin and cAMP increased hCG (2.4 fold and 1.2 fold, 
respectively), PlGF (6 fold and 2.5 fold, respectively), and the percentage 
of invading cells (2.5 and 1.8 fold respectively). Finally, cells treated with 
forskolin and cAMP had larger fusion indices (40% and 30% respectively) 
compared with cells treated only with FCM + 10 ng/mL human BMP4.
Conclusion: hiPSC-derived CTBs produce hormones such as hCG 
and PIGF, both placenta specific molecules and can be used to study 
trophoblast invasion as well as syncytialization. These data suggest that 
disorders of impaired placentation can be modeled in vitro using patient 
derived hiPSCs and may yield opportunities to study pathogenesis and 
therapeutics.

S-176
T2 and T2* Placental Magnetic Resonance Imaging in Pre-Eclampsia. 
Alison Ho†, Hutter Jana†, Laurence Jackson†, Lisa Story, Laura McCabe, 
Joseph V Hajnal, Mary Rutherford, Lucy Chappell. King’s College 
London, London, United Kingdom.
Introduction: Pre-eclampsia (PE) is thought to originate from failure 
of deep trophoblast invasion and incomplete spiral artery modelling 
with subsequent placental dysfunction. Magnetic resonance imaging 
(MRI) offers potential for non-invasive high resolution multimodal 
in vivo assessment of the placenta, combining measures of structure 
and function using T2 weighted imaging and T2* relaxometry 
respectively. The magnetic field inhomogeneities caused by paramagnetic 
deoxyhaemoglobin, together with the spin-spin relaxation (T2) is termed 
T2* and thus T2* provides a measure of oxygenation. Hypothesis: MRI 
will identify a placental phenotype in PE
Methods: Women were imaged in a clinical 3T-Philips Archieva scanner 
with a 32-channel cardiac coil. A long TE T2 weighted tubo spin echo 
sequence and T2* multi echo gradient echo, echo planar imaging were 
performed. T2* maps were calculated using Matlab and whole placenta 
manually segmented using ITK-SNAP.
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Results: 9 women with PE (26 - 34 weeks’ gestation) and 24 controls 
(24-38 weeks’ gestation) were imaged. T2 weighted imaging in controls 
showed that placental lobularity became apparent with increasing 
gestation with a homogenous granular appearance. In PE, lobularity 
was more marked compared to gestation matched controls with varied 
lobule size, heterogenous granularity and substantial areas of low signal 
intensity. Placental mean T2* values were reduced in PE and reduced 
with increasing gestation in controls (figure 1). Mean T2*(ms) ± SD was 
38.4±7.8 between 28-32 weeks’ gestation and 32.3±6.4 between 32-36 
weeks’ gestation in PE, compared to 70.6±24.6 between 28-32 weeks’ 
gestation and 48.8±11.0 between 32-36 weeks’ gestation in controls. The 
active fraction (fraction of voxels >0.9*maximum T2* value) was reduced 
in PE compared to controls for a given gestation.
Conclusion: These preliminary data illustrate the diversity of placental 
appearance with T2 weighted MRI. T2*relaxometry supports the 
pathophysiology of PE arising from placental dysfunction with associated 
reduction in mean T2* and active fraction. Acknowledgements: NIH 
Human Placenta Project grant 1U01HD087202-01, NIHR Research 
Professorship (RP-2014-05-019), Wellcome EPSRC Centre for Medical 
Engineering at KCL (WT 203148/Z/16/Z), MRC strategic grant MR/
K006355/1, Tommy’s Charity and Holbeck Charitable Trust
*Figure(s) will be available online.

S-177
Measuring Placental Oxygenation in a Rat Model of Intrauterine 
Growth Restriction (IUGR): Investigations with In-Vivo Magnetic 
Resonance Imaging (MRI). Yutthapong Tongpob†,1,2 Alexander Joos,1 
Kirk Feindel,1 Caitlin Wyrwoll∗.1 1University of Western Australia, Perth, 
Australia; 2Naresuan University, Phitsanulok, Thailand.
Introduction: Optimal placental function is critical for appropriate fetal 
development and health outcomes. Understanding how in vivo placental 
oxygen transfer aligns with placental vascular morphology and fetal 
growth is crucial for developing future diagnostic approaches. Substantial 
evidence exists on the detrimental effect of glucocorticoids causing 
IUGR and disruption in placental vasculature. However, the effects of 
glucocorticoids on in vivo placental function remains less well understood. 
This study aimed to examine whether in vivo MRI methods can be used to 
detect changes in placental oxygenation in our well-established rat model 
of reduced placental vascularisation and fetal growth.
Methods: 20 time-mated Wistar rats were administered with either 
vehicle or 0.5 μg/ml dexamethasone acetate (DEX), via drinking water 
from embryonic day (E) 13 until the end of the experiment. The dams 
were scanned serially at E15, E18 and E21 using 9.4 T MRI using a 3D 
multi-gradient-echo sequence with an oxygen-challenge paradigm to 
obtain 3D maps of the T2* MR signal relaxation time constant, which 
provides insight on placental oxygenation. T2* maps were calculated 
using the CRSI algorithm for manually defined regions of interest with 
custom Matlab software. Dams were then euthanized for tissue collection 
and the number and ordering of fetoplacental units confirmed. Fetal and 
placental growth were assessed using weight and morphometric measures.
Results: Maternal DEX treatment significantly reduced fetal (-14.09%; 
p<0.0002), whole placental (-34.12%; p<0.0001), labyrinth placental 
(-30.31%; p<0.0001), and junctional placental (-41.98%; p<0.0001) 
weights. Preliminary analysis of the MRI data at E21 shows that placental 
T2* is decreased in DEX treated animals relative to controls, indicating 
reduced blood oxygenation. Ongoing analyses are determining whether 
these changes are dynamic across gestation.
Conclusion: Our data confirms that maternal DEX treatment impairs 
fetal and placental growth. Importantly, these outcomes correspond 
with decreased placental oxygenation at E21 highlighting that our MRI 
methodology may be a useful tool for assessing how placental oxygenation 
corresponds with placental and fetal outcomes. Further analyses are on-
going to determine how the MRI outcomes correlate across gestation 
with placental vascular structure, including investigation of additional 
metrics available from MRI. The results of this proof-of-concept study 
are promising and demonstrate the applicability of non-invasive MRI 
to investigate in vivo placental function in a model of reduced placental 
vascularisation and fetal growth.

S-178
Early Prediction of Preeclampsia using Maternal Serum Total 
Cell Free DNA. Stephanie Acuña-Gallardo∗,1 Lara Monteiro∗,1 Max 
Monckeberg∗,1 Gregory Rice∗,1 Amos Douvdevani∗,2 Offer Erez∗,2 
Sebastián Illanes∗.1 1Universidad de los Andes, Santiago, Chile; 2Soroka 
University Medical Center, Beer Sheva, Israel.
Introduction: Preeclampsia (PE) is a pregnancy complication that affects 
5% of all pregnant women and is considered one of the major causes of 
maternal death and morbidity during pregnancy. Several studies have 
been performed for early prediction of PE and have included multiples 
biomarkers that require highly expensive assays. The quantifications of 
total cell-free DNA (t-cfDNA) have been shown to be altered in patients 
with diagnosis of PE. With this study, we aim to evaluate the potential 
of using an inexpensive, easy and direct assay to measure t-cfDNA 
concentration in maternal serum and to assess its performance in the 
early prediction of PE.
Methods: A case-control study was performed, using samples from 
a prospective cohort of 600 women recruited in the first trimester of 
pregnancy. Peripheral blood samples were collected at 11-14 weeks 
of gestation and the maternal clinical characteristics (age, body mass 
index, systolic pressure, diastolic pressure and average of uterine artery 
pulsatility index [PI]) were recorded. Ten patients complicated with 
preeclampsia (PE) were included as cases and 100 women with normal 
pregnancy outcomes were included as controls. t-cfDNA was measured 
directly in maternal serum using a rapid fluorescent SYBR Gold assay. A 
receiver operating characteristic (ROC) curve was obtained from a logistic 
regression analysis, using maternal serum t-cfDNA concentrations and 
clinical variables.
Results: The patients who subsequently developed preeclampsia displayed 
significant higher values of systolic and diastolic pressures than the 
control group (p=0.0154 and p=0.0082, respectively). The PI of uterine 
artery Doppler was also significantly increased (p=0.002). Difference 
in the concentrations of serum t-cfDNA was not significant (p=0.1589). 
However, when the values of the t-cfDNA were used in the logistic 
regression analysis together with the other clinical variables, a ROC area 
under the curve of 0.8890 was obtained.
Conclusion: This study showed that a logistic regression analysis using 
the combination of maternal serum t-cfDNA concentrations in addition 
with clinical parameters offer an inexpensive method for early prediction 
of PE.

S-179
Vascular Reactivity Following Exposure to Pitavastatin Demonstrates 
Sex-Specific Effects in the Endothelial Nitric Oxide Synthase 
Knockout Mouse. Chinedu Agwu, Mark Dilworth, Jenny Myers, Mark 
Wareing. University of Manchester, Manchester, United Kingdom.
Introduction: Increasing evidence suggests that sexually dimorphic 
differences in pre-eclamptic (PE) pregnancies could affect maternal 
adaptation and pregnancy outcome. This study explores how short-term 
pitavastatin treatment, as a candidate therapy for PE, alters umbilical 
artery reactivity in the endothelial nitric oxide synthase knockout mouse 
(eNOS-/-). eNOS-/- mice demonstrate hypertension, proteinuria, endothelial 
dysfunction and fetal growth restriction, akin to PE. We aimed to determine 
whether vascular responses to pitavastatin treatment are sex-specific.
Methods: eNOS-/- female mice were mated with eNOS-/- males; wild-
type (WT) mice were used as controls. At embryonic day (E)18.5, mice 
were humanely euthanised; umbilical arteries dissected and vascular 
reactivity assessed using wire myography. The effects of 2h pitavastatin 
(1µM) exposure on contraction (with thromboxane-mimetic U46619) 
and endothelium-independent (SNP) relaxation were examined. All data 
are mean±SEM. Analysis of fetal sex was performed by PCR. The N’s 
(litters) were N = 5-10 for WT and N= 4-10 for eNOS-/-.
Results: Statistical analysis was by 2-way ANOVA (with Sidak’s multiple 
comparisons test). Maximal constriction of umbilical arteries was not 
different between eNOS-/- and WT mice (eNOS-/- 116± 22% constriction 
to high dose potassium; WT 124±24%; (p>0.05)). There was a trend 
towards enhanced relaxation to SNP in eNOS-/-; (residual constriction 
33±12% in WT vs 26±13% in eNOS-/- (p=0.008)). In eNOS-/- mice, 



 
Scientific	Abstracts	 Reproductive	Sciences	Vol.	26,	Supplement	1,	March		2019	 359A

Saturday Posters

2h pitavastatin incubation had no significant effect on constriction to 
U46619 or relaxation to SNP. In WT mice, there was a trend towards 
pitavastatin-treated umbilical arteries being more contractile than vehicle 
(maximal constriction (97± 18% constriction to high dose potassium; 
vehicle vs 109±20%; pitavastatin (p=0.074)). In WT, pitavastatin blunted 
SNP relaxation; (residual constriction 33±12%; vehicle vs 51±10%; 
pitavastatin (p=0.002)). Post-incubation with pitavastatin, umbilical 
arteries from eNOS-/- male fetuses showed a trend towards increased 
SNP-mediated relaxation versus females, (residual constriction 51±9% 
female vs 29±12%; male (p=0.08)). WT umbilical arteries from male 
fetuses showed reduced constriction to U46619 (88± 20% in females 
vs 65±22% in males (p=0.045). There was no sex-specific difference in 
SNP-mediated relaxation in WT, (residual constriction 65±7% in female 
vs 47±11% in male (p=0.131)).
Conclusion: After short-term treatment with pitavastatin, data suggested 
that umbilical arteries from male eNOS-/- fetuses increased SNP-mediated 
relaxation while in WT, blunted constriction was observed in umbilical 
arteries. This research highlights the importance of understanding sex-
specific responses to treatment. 

S-180
Does Fish Consumption in Pregnancy Reduce the Risk of Pre-
Eclampsia? Maria Andrikopoulou†, Eve E Overton†, Nigel I Madden†, 
Gyamfi Gyamfi-Bannerman∗. Columbia Irving Medical Center, New 
York, NY, United States.
Introduction: Moderate fish consumption of up to 3 meals per week 
has been associated with decreased risk of recurrent preterm birth. 
Observational studies have suggested that pre-eclampsia is associated 
with low levels of omega 3 fatty acids, a key protein in a fish diet. 
The objective of our study is to determine whether fish intake during 
pregnancy is associated with a reduction in the incidence of pre-eclampsia 
or gestational hypertension (PEC/gHTN).
Methods: Women with singleton gestations enrolled in a randomized, 
placebo-controlled trial of omega-3 supplement or placebo for preterm 
birth reduction were asked to record their dietary fish intake by 
questionnaire. There were no exclusions. Women were categorized as 
having low fish intake if < 1 serving per month, moderate intake for 0.5- 3 
servings per week and high fish intake if > 3 servings per week. Primary 
outcome for our study was the incidence of PEC/gHTN in women with 
high compared to low or moderate fish consumption during pregnancy 
adjusting for omega-3 intake and other clinical relevant or statistically 
significant confounders. We also assessed whether a linear relationship 
was demonstrated between fish intake and our outcome.
Results: Of 852 included women, 253 (29.6%) had low, 524 (61.5%) 
had moderate and 75 (8.8%) had high fish consumption. Baseline 
characteristics were similar between the groups with the exception of race, 
years of education and marital status. The incidence of PEC/gHTN was 
lower in women with high fish consumption (2.7%, 2/72) compared to 
moderate (5.1%, 27/524) and low fish consumption (4.3%, 11/253), but the 
difference was not statistically significant (P=0.61). After adjusting for age, 
race, BMI, school year education, smoking and omega- 3 supplementation, 
our point estimate suggests that we were underpowered to demonstrate a 
statistically significant difference in risk of PEC/gHTN in women with low 
fish consumption (RR 1.60, 95% 0.33, 7.75) or moderate fish consumption 
(RR 1.84, 95% CI 0.43, 7.89), compared to high fish consumption. We 
also could not demonstrate a linear relationship between the amount of 
fish consumption and incidence of PEC/ gHTN.
Conclusion: High fish consumption during pregnancy does not seem to 
be associated with reduction of pre-eclampsia or gestational hypertension, 
but larger scale studies are needed to confirm these findings.

S-181
Characteristics of Stillbirth in Women with Hypertensive Disorders 
of Pregnancy: Stillbirth Collaborative Research Network Data. 
Ashley E Benson†,1,2 Jessica M Page†,1,2 Michelle P Debbink†,1,2 Karen 
J Gibbins∗,3 Michael W Varner∗,1,2 Martha Monson†,1,2 Robert M 
Silver∗.1,2 1University of Utah Health, Salt Lake City, UT, United States; 
2Intermountain Healthcare, Salt Lake City, UT, United States; 3Oregon 
Health and Science University, Portland, UT, United States.
Introduction: Preeclampsia and gestational hypertension (PE/GH) are 
known risk factors for stillbirth (SB). We aimed to discern characteristics 
of women with PE/GH whose pregnancies resulted in SB compared to 
live births (LB).
Methods: Secondary analysis of the Stillbirth Collaborative Research 
Network case-control, multicenter, population based study (2006-2008). 
All women with a diagnosis of PE/GH at time of delivery were included. 
Chi-squared and univariable/multivariable logistic regression models were 
used to compare demographic and obstetric risk factors in pregnancies 
with SB versus LB. A Kotelchuck index was constructed to evaluate 
adequacy of prenatal care.
Results: 81 women with SB and 134 women with LB with PE/GH 
were identified and included in the analysis. Maternal demographic 
comparisons are shown in Table 1. Non-Hispanic black and Hispanic 
women had an increased risk for SB compared with non-Hispanic white 
women (OR 5.51 [95% CI 2.14-14.20] and OR 2.60 [95% CI 1.13-5.78], 
respectively). Chronic hypertension, inflammatory bowel disease, syphilis, 
preterm rupture of membranes and placental abruption were significant 
contributors to SB risk in univariable analysis, while adequate prenatal 
care decreased odds of SB (Table 2). However in multivariable analysis, 
only placental abruption was strongly associated with SB (OR 7.78 [95% 
CI 1.82-33.23], while adequate prenatal care decreased the odds of SB 
(OR 0.49 [95% CI 0-14]. Although only 6 women with PE/GH had a 
diagnosis of maternal structural or valvular heart disease, all pregnancies 
resulted in SB.
Conclusion: In women with PE/GH, Non-Hispanic black- and Hispanic-
ethnicity and placental abruption predict increased risk of SB, while 
adequate prenatal care is associated with decreased risk of SB. These 
data reinforce the value of adequate prenatal care to facilitate optimal 
screening for and management of PE/GH.
*Figure(s) will be available online.

S-182
Maternal and Perinatal Outcomes between Preeclampsia and 
Superimposed Preeclampsia: A Comparative Study. Matthew 
J Bicocca†,1 Conisha Holloman†,1 John Barton,2 Baha M Sibai∗,1 
Preeclampsia Triage by Rapid Assay (PETRA). 1University of Texas 
Health Science Center at Houston (UT Health), Houston, TX, United 
States; 2Baptist Health Lexington, Lexington, KY, United States.
Introduction: Numerous studies have shown adverse pregnancy outcomes 
associated with preeclampsia and superimposed preeclampsia; however, it 
remains unclear whether maternal and neonatal complications are similar 
between these two groups. Our objective was to compare the maternal 
and perinatal outcomes in women diagnosed with preeclampsia versus 
those with superimposed disease.
Methods: This was a secondary analysis of the Preeclampsia Triage 
by Rapid Assay (PETRA) trial, a prospective observational cohort 
involving 1,223 women at 24 sites in the US and Canada. The trial 
included subjects with any signs or symptoms of preeclampsia between 
gestational ages of 20-40 weeks. All subjects were managed according to 
local protocols. We examined all singleton pregnancies enrolled prior to 
35 weeks with a diagnosis of preeclampsia, superimposed preeclampsia, 
HELLP syndrome, or eclampsia and stratified them into those with a 
history of chronic hypertension (superimposed - SIP) and those without 
(preeclampsia - PRE). The primary outcome was composite perinatal 
morbidity including respiratory distress, bronchopulmonary dysplasia, 
retinopathy of prematurity, periventricular leukomalacia, necrotizing 
enterocolitis, intraventricular hemorrhage, or perinatal death.
Results: 340 women were diagnosed with PRE and 146 with SIP. Table 1 
compares clinical characteristics at enrollment with significant differences 
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on univariate analysis. Women with SIP were more likely to have earlier 
gestational age at enrollment. There were no differences in total latency 
period from diagnosis to delivery. There were no significant differences 
in maternal or perinatal outcomes or rates of preterm delivery.
Conclusion: There are no significant differences in maternal or perinatal 
outcomes in women with preeclampsia versus superimposed preeclampsia.
*Figure(s) will be available online.

S-183
Achieving Time to Treatment Goal for Severe Maternal Hypertension 
Does Not Result in Adverse Change in Fetal Heart Rate Category in 
Statewide Perinatal Quality Initiative. Danielle Young,1 Lauren Keenan-
Devlin,2,3 Alexa Freedman,2,1 Patricia Ann Lee King,1 Ann Borders∗.2,3,1 
1Northwestern University, Chicago, IL, United States; 2NorthShore 
University HealthSystem, Evanston, IL, United States; 3University of 
Chicago, Chicago, IL, United States.
Introduction: The Illinois Perinatal Quality Collaborative (ILPQC) 
Severe Maternal Hypertension statewide quality improvement initiative 
aimed to increase the percentage of women with severe hypertension 
(HTN) (BP ≥160/110) treated within 60 minutes (time to treatment) 
at birthing hospitals in Illinois. A theoretic concern existed for some 
providers that meeting HTN treatment goals with rapid treatment of 
severe HTN could cause adverse changes in the fetal heart rate secondary 
to hypotension. A balancing measure was included to confirm that by 
achieving the time to treatment goals there was not an increased risk 
of deterioration in fetal heart rate (FHR) category. The objective of this 
analysis was to confirm there was not an association between achieving 
time to treatment goals and a corresponding deterioration in FHR category.
Methods: Data on antepartum patients treated for HTN between 2015 
& 2017 were abstracted from medical records. T2T was categorized as 
treatment within 60 minutes versus treatment in 60 minutes or greater. 
FHR was assessed for patients whose DBP fell below 80 within one-hour 
of receiving anti-hypertensive medication. FHR deterioration was defined 
as a change to category 3. Chi-square was used to compare groups and 
logistic regression was used to model change in FHR as a function of 
T2T. Covariates included maternal race, BMI, age, and gestational age.
Results: 7,879 women were included in the analysis. 6,056 (76.9%) were 
treated in <60 minutes, and 1,823 (23.1%) were treated ≥60 minutes. Of 
women treated in <60 minutes 35.4% had a change in DBP compared 
to 30.3% of women treated in ≥60 minutes. There was no difference in 
FHR deterioration in the hour after treatment between patients treated in 
<60 minutes versus ≥60 minutes. Only 27 (1.3%) of neonates in the <60 
minutes T2T group had a deterioration in FHR, compared to 13 (2.4%) 
in the ≥60 minute T2T group (p=0.057). In an adjusted model, treatment 
within 60 minutes was not associated with FHR deterioration (OR: 0.53, 
95% CI: 0.26, 1.08) and in fact showed a non-significant trend toward 
having a protective effect.
Conclusion: Achieving the time to treatment goal of treatment of severe 
maternal HTN within 60 minutes was not associated with an increased risk 
of adverse changes in the fetal heart rate category compared to treatment ≥ 
60 minutes. Regardless of T2T, only negligible numbers of FHR tracings 
deteriorated to category 3 in the hour after treatment. This data suggests, 
achieving time to treatment of severe HTN in under 60 minutes is not 
associated with FHR deterioration and may be protective.

S-184
Longitudinal Changes in Thrombin Generation as a Potential 
Discriminator for Hypertensive Outcomes during Pregnancy. Maria 
Cristina Bravo∗,1 Kelley McLean∗,2 Thomas Orfeo∗,1 Kathleen Brummel-
Ziedins∗,1 Ira Bernstein∗.2 1University of Vermont, Colchester, VT, United 
States; 2University of Vermont, Burlington, VT, United States.
Introduction: Women with pregnancy related hypertension exhibit altered 
hemostatic features. We hypothesize that an altered hemostatic phenotype 
may be observed early in pregnancy. Here we report a retrospective case 
control analysis of differences in thrombin generation (TG) potentials 
in women with normotensive pregnancies compared to women who 
subsequently developed hypertension (gestational hypertension or 
preeclampsia).

Methods: This is a retrospective sub-analysis of a prospective study. In 
this analysis, tissue factor-initiated TG was measured using platelet poor 
plasma collected at the end of the first trimester (12-14 wks) and early 
third trimester (29-32 wks). TG parameters, including peak thrombin level, 
maximum rate, and endogenous thrombin potential (ETP) was analyzed 
for each sample. TG parameters from women who were normotensive at 
32 weeks gestation but subsequently developed a hypertensive disorder (N 
= 20) were compared to those from women who had a healthy pregnancy 
(N = 14). All samples were collected prior to clinical diagnosis of any 
hypertensive disorder. Comparisons were made at each visit and across 
visits using an unpaired Student’s t-test. A threshold of significance was 
set to p < 0.05. Data are expressed as mean ± standard deviation.
Results: In early pregnancy, women who went on to have an 
uncomplicated pregnancy had significantly lower peak levels of TG (352 
± 41 nM) compared to those who ultimately developed a hypertensive 
disorder (400 ± 64 nM, p < 0.05). Other TG parameters showed a 
similar trend between healthy pregnancies vs. hypertensive pregnancies, 
including maximum TG rate (130 ± 28 nM/min vs. 155 ± 43 nM/min, p 
= 0.06) and ETP (2117 ± 349 nM·min vs. 2346 ± 320 nM·min, p = 0.06). 
Interestingly, by the third trimester there were no significant differences 
in TG parameters between the two groups. In the transition from early 
to late pregnancy, the uncomplicated pregnancies demonstrated slightly 
higher TG parameters with an average 1.06-fold change in peak level 
and 1.03-fold change in ETP. In contrast, hypertensive pregnancies had 
a slight reduction in the same TG parameters with an average 0.96-fold 
change in peak level and a 0.95-fold change in ETP (p = 0.06 and p < 0.05, 
respectively, in comparison with uncomplicated pregnancies).
Conclusion: Women who develop a hypertensive disorder late in 
pregnancy exhibit a more procoagulant phenotype early in pregnancy 
compared to women with normotensive pregnancies. Interestingly, in 
contrast to women with normotensive pregnancies, women who ultimately 
developed a hypertensive disorder showed a slight reduction of this earlier 
procoagulant phenotype. These results suggest that important features of 
the prothrombotic phenotype of hypertensive pregnancy are identifiable 
in early gestation.

S-185
Error in Estimated Fetal Weight: Is Pre-Eclampsia a Factor? Clifton 
O Brock†, Baha M Sibai∗, The PETRA Investigators. University of Texas 
Medical Center in Houston, Houston, TX, United States.
Introduction: Establishing an accurate estimated fetal weight (EFW) 
is important in managing women with pre-eclampia (PreE). There is 
currently scant data on whether the presence of PreE itself changes the 
accuracy of EFW. Our objective is to determine the accuracy of EFW in 
women with PreE.
Methods: This is a secondary analysis of a prospective multi-center study 
designed to evaluate the role of placental growth factor in predicting 
PreE. Women were included in the parent study if they presented with 
concern for developing PreE. In our analysis, all women from the parent 
study with singleton, non-anomalous pregnancies that underwent fetal 
biometry within 4 weeks of delivery were included. The primary outcome 
was correct US prediction of SGA (i.e. prenatal diagnosis of intrauterine 
growth restriction, IUGR). Secondary outcomes included EFW percent 
error (i.e the percent difference between EFW and neonatal BW), number 
of women with SGA, BW, and IUGR diagnosis at last ultrasound. 
Univariate analysis was performed to compare baseline characteristics 
and outcomes between women who had PreE with those who did not. 
To examine error in EFW at birthweight extremes, we compared percent 
error in EFW after stratification into BW quartiles.
Results: Of the 586 women who met inclusion criteria for this analysis, 
466 (78%) developed PreE and 140 (22%) did not. Women with PreE were 
more likely to be nulliparous, African-American, and have pre-existing 
renal disease. Pre-eclamptic women also had lower GA at delivery (33.1 
± 4.0 vs. 35.6 ± 4.0 weeks, p < 0.01) and lower BW at delivery (1927 ± 
938g vs 2509 ± 1011, p < 0.01). There was no difference in EFW error 
between the two groups, however SGA was more likely to be correctly 
diagnosed in women with PreE (67% vs. 61%, p < 0.01, Table 1). In the 
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analysis stratified by BW, EFW error in women with and without PreE 
were similar for each quartile, however the largest difference in mean EFW 
error was in the first quartile of BW (11% error vs. 9%, p = 0.25, Figure 1).
Conclusion: Preeclampsia is associated with a small increase in the 
correct diagnosis of SGA based on fetal biometry. In an analysis stratified 
by BW quartile, the error in EFW is not dependent on the presence of 
preeclampsia.
*Figure(s) will be available online.

S-186
First Trimester Placental Alkaline Phosphatase in Oral Fluid as 
an Early Predictor of Preeclampsia. Alejandra Chaparro∗,1 Max 
Mönckeberg∗,1 Ornella Realini∗,1 Francisco Saavedra∗,2 Fernanda 
Param∗,1 Valeria Ramirez∗,1 Greg Rice∗,1 Juan Pedro Kusanovic∗,3 
Sebastián Illanes∗.1 1Universidad de Los Andes, Santiago, Chile; 2Family 
Health Centre Karol Wojtyla, Santiago, Chile; 3Pontificia Universidad 
Católica de Chile, Santiago, Chile.
Introduction: Preeclampsia (PE) is a a maternal hypertensive disorder 
with uncertain etiology and a leading cause of maternal and fetal mortality 
worldwide. The main strategies proposed for early screening of women 
at risk of developing PE are the recognition of specific biomarkers. 
Placental Alkaline Phosphate (PLAP) is synthetized in great quantities by 
the placenta, and serum PLAP concentrations increase according to the 
placental activity. In a previous study we found that PLAP concentration 
was significantly higher in the gingival crevicular fluid (GCF) of patients 
with diagnosis of PE compared with women with a normal pregnancy, 
and also have demonstrated higher levels of PLAP in GCF in comparison 
with serum samples. Objectives: To assess the diagnosis accuracy of PLAP 
present in GCF combined with maternal variables during early pregnancy 
for the prediction of PE.
Methods: A prospective cohort study was conducted in the family 
Health Centre Karol Wojtyla and Maternal-Fetal Unit at Sótero Del Río 
Hospital in Santiago, Chile. 318 healthy pregnant women at 11-14 weeks 
of gestation were recruited and retrospectively stratified according to PE 
diagnosis. GCF samples were collected at time of recruitment. Among 
the 318 recruited women, 15 (4.71%) were diagnosed with PE. ELISA 
assays were performed to measure concentrations of PLAP. Multiple 
logistic regression models were carried out to assess the association 
between GCF-PLAP concentration and maternal variables. The diagnostic 
accuracy of PLAP was performed through multiple logistic regression 
analysis, sensitivity, sensibility, and AUC-ROC curves.
Results: We found the levels of GCF-PLAP significantly increased in 
pregnant women who later developed PE (p value = 0.0092). The median 
value was 51.82 (IQR 47.21) pg/ml for the control group and 84.19 (IQR: 
44.81) pg/ml for PE. Multiple logistic regression analysis demonstrated 
an association between initial systolic blood pressure (OR: 1.06, p value 
= 0.011, IC 95% 1.014-1.115), and GCF-PLAP (OR: 1.014, p value = 
0.003, IC 95% 1.005-1.024). The AUC-ROC curve observed was 0.7899 
in women who later developed PE. Additionally, GCF-PLAP levels 
were not associated with the severity of periodontal disease (Healthy 
vs Severe PE, p value = 0.3457). No association was found between the 
severity of periodontal disease and the subsequent development of PE 
(p value = 0.093).
Conclusion: These results suggest that measurement of PLAP levels 
in GCF during the first trimester of pregnancy could improve the early 
identification of women at risk of developing PE.

S-187
Redefining Hypertension: Relating Adverse Pregnancy Outcomes 
to New 2018 Blood Pressure Guidelines. Suneet P Chauhan, Eunice 
Kennedy Shriver National Institute of ChildHealth and Human 
Development Maternal-Fetal Medic. McGovern Medical School at 
UTHealth, Houston, TX, United States.
Introduction: Since the 2018 American College of Cardiology (ACC) and 
American Heart Association (AHA) cutoffs for abnormal blood pressure 
(BP) have not been evaluated in pregnancy, we compared outcomes 
among women with normal, elevated, and stage 1 hypertension (HTN) 
before 20 weeks

Methods: A secondary analysis of a randomized trial of antioxidants to 
prevent pregnancy-associated HTN. BPs and data were obtained by trained 
staff, and HTN outcomes were adjudicated by review. Women with BP 
above stage 1 HTN, major fetal anomalies, or fetal loss before 20 wks 
were excluded. Maternal and neonatal outcomes were compared among 
normal, elevated, and stage 1 HTN before 20 weeks using a test for trend. 
A multivariable log-binomial regression model was used to calculate the 
adjusted risk ratios (aRR) for elevated and stage 1 HTN compared with 
normal BP women.
Results: Of the 10,154 women in the parent trial, 9,691 (95%) met our 
inclusion criteria. The rate of elevated BP was 21% and of stage 1 HTN, 
12%. Maternal age, race/ethnicity, education level, and BMI differed 
significantly between the groups. Test for trend indicated that the primary 
maternal outcome (PMO) * was significantly different across the groups 
but not the neonatal composite outcome (NCO)~ (Table 1). Compared 
with women with normal BP, those with elevated BP had significantly 
higher rate of PMO (aRR 1.54; 95% CI 1.27-1.86), as did those with stage 
I HTN (aRR 1.96; 95% CI 1.58-2.44). The aRR were similar for NCO: 
aRR 0.94 (95% CI 0.81-1.08) for elevated BP vs. normal; aRR 1.04 (95% 
CI 0.87-1.24) for stage 1 HTN vs. normal BP. The rates of preeclampsia, 
indicated preterm delivery due to HTN, and rate of cesarean in labor 
differed significantly across groups (Table 2).
Conclusion: Based on the 2018 ACC/AHA guideline, about one-third of 
low-risk nulliparous women have elevated BP or stage I HTN prior to 20 
weeks. Trials to define best management of these women are warranted.
*Figure(s) will be available online.

S-188
Biochemical Markers of Bone Turnover in Women Who Develop 
Preeclampsia. Tendai Chiware†,1 Lucia Brown,1,2 Carole A McBride,2 
Michael DeSarno,2 Elizabeth McGee,1,2 Ira M Bernstein∗.1,2 1University 
of Vermont Medical Center, Burlington, VT, United States; 2University of 
Vermont College of Medicine, Burlington, VT, United States.
Introduction: Growing evidence suggests maternal bone turnover 
increases and bone mineral density (BMD) decreases in preeclampsia 
(PE) compared with normal pregnancy (N). Differences in biochemical 
markers of bone turnover have been identified when PE is clinically 
evident. We hypothesize these changes occur before conception in women 
whose pregnancies are ultimately complicated by PE.
Methods: We performed a retrospective case control study using stored 
serum and urine samples from 18 PE and 36 N, matched for age, BMI and 
parity. Samples were collected longitudinally beginning prior to pregnancy 
(V1: 18 PE, 36 N), at 12-14 weeks gestation (V2: 12 PE, 24 N) and 30-32 
weeks gestation (V3: 15 PE, 18 N), totaling 133 samples. ELISAs (Fisher 
Scientific) were performed for a marker of bone formation serum type 
1 procollagen N-terminal (PINP), and bone resorption markers urinary 
Deoxypyridine (DPD) and serum Osteoprotegerin (OPG). The groups 
were analyzed using t-test and Pearson correlations, data presented as 
mean ± standard deviation. Mixed model repeated measures analyses 
compared PE to N at each time point with changes in markers.
Results: Women were 31 ± 4.6 years, BMI 28.5 ± 5.6 kg/m2, 50% parous 
and 50% nulliparous. They were studied on mean cycle day 9 ± 3 (V1), 
gestational age 90 ± 5 days (V2) and 216 ± 5 days (V3). N had mean 
BMD z-scores 1.27 ± 0.94 compared to 0.46 ± 0.92 in PE (p=.004). BMD 
z-scores and PINP were associated at each visit (V1: r=.35, p=.01; V2: 
r=.36, p=.03; V3: r=.52, p=.0004). A prepregnancy inverse correlation 
was noted between BMD z-scores and OPG (r=-.3, p=.03). There was a 
significant correlation between BMD and PINP at V3 (r=.37, p=.02). There 
was a significant main effect of PE on DPD (p=.004), with greater mean 
DPD for N and a significant time*PE interaction. This interaction was due 
to significant pairwise (V1 vs. V2, V1 vs. V3) time effects for N (p=.003, 
.0003), with no similar time effects for PE. There was a significant main 
effect of time on OPG (p<.0001) and significant pairwise time effects, 
both overall and within groups (V1 vs. V2 p=.018, PE NS, N p=.001; V2 
vs. V3 p<.0001, PE p<.0001, N p=.0004; V1 vs. V3 p<.0001, PE p<.0001 
N p<.0001). We found no significant effects of time or PE on PINP and 
no significant time*PE interaction.
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Conclusion: Women with higher BMD had higher PINP (bone formation) 
at all visits. Women with lower BMD had higher OPG (bone resorption), 
the largest differences seen prepregnancy and third trimester. Bone 
formation increased in late pregnancy except in PE. DPD (bone resorption) 
showed a larger significant difference in PE across all visits and from 
V1 to V3, prior to diagnosis of PE. Together this demonstrates bone 
resorption is evident more significantly in PE earlier than the disease 
manifests clinically.

S-189
VEGF-Mediated Glomerular Endothelial Disruption Occurs 
Independently of Changes in VE-Cadherin or ZO-1 Expression and 
Localization. Kenna R Degner†, Cynthia E Bird, Ian M Bird∗, Dinesh M 
Shah∗. University of Wisconsin Madison School of Medicine and Public 
Health, Madison, WI, United States.
Introduction: Glomerular endothelial cell (GEnC) injury in preeclampsia 
(PE) leads to disruption of the filtration barrier and proteinuria through 
an unknown mechanism. We have reported elevated VEGF signaling and 
cell junction disruption in the kidney of a mouse model of PE. Src and 
ERK are key components of VEGF signaling and differently regulate 
GEnC monolayer integrity. We have established that VEGF combined 
with Src inhibition impairs GEnC barrier function despite increased 
VE-cadherin expression. ERK inhibition with VEGF treatment improves 
barrier function without changes in VE-cadherin or ZO-1 expression. 
Differential regulation of monolayer integrity may be explained by 
changes in junctional protein membrane localization. We hypothesize Src 
inhibition will result decrease VE-cadherin and ZO-1 at the membrane 
and ERK inhibition will increase these proteins at the periphery. 
Methods: Primary GEnCs from female C57BL/6 mice (Creative Bioarray) 
were treated with 10 ng/ml VEGF, 10 uM PP2 or U0126, or combined 
VEGF+Inhibitor for 21 hours. Cells were fixed, stained for VE-cadherin 
and ZO-1, and imaged using a Nikon AR1+ Confocal microscope. 
Shed VE-cadherin was concentrated from culture media following the 
treatments above and processed via standard western blotting protocol. 
All experiments were repeated at least 3 times.
Results: Preliminary experiments show VE-cadherin and ZO-1 membrane 
fluorescence of VEGF treated cells trended lower compared to controls. 
The Src inhibitor PP2 either alone or with VEGF did not change the 
VE-cadherin or ZO-1 intensity at the periphery. We assayed shed 
VE-cadherin as an additional marker of junction disruption. Shed VE-
cadherin in the culture media of VEGF or PP2 treated cells trended higher 
while concentrations in the PP2+VEGF treated cells were significantly 
elevated (1.0vs1.96±0.164, p<0.001). ERK inhibition using U0126 or 
U0126+VEGF demonstrated decreasing junctional protein membrane 
staining that was accompanied by an increase in the concentration of shed 
VE-cadherin in the media (1.0vs1.78±0.01, p<0.001). 
Conclusion: Our findings suggest that although Src inhibition decreases 
GEnC barrier function, this is not directly related to VE-cadherin and 
ZO-1 expression or membrane localization. Alternatively, ERK inhibition 
improves GEnC barrier function, but may decrease the concentration of 
VE-cadherin and ZO-1 at the cell periphery. These data may indicate 
that although Src and ERK are involved in regulating cell-cell junctions, 
this is not the primary mechanism involved in VEGF-mediated loss in 
GEnC monolayer integrity. Monolayer integrity is determined by both 
cell-cell and cell-basement membrane connections. Our observations may 
be explained by changes in interactions between the GEnCs and their 
basement membrane rather than neighboring cells.

S-190
Peripartum Infectious Morbidity in Women with Preeclampsia. 
Rachel Harrison†, Alison Kriegel, Anna Palatnik∗. Medicall College of 
Wisconsin, Milwaukee, WI, United States.
Introduction: Dysregulated maternal systemic inflammatory response is 
part of the pathogenesis of preeclampsia. It leads to chronic inflammation 
characterized by oxidative stress, pro-inflammatory cytokines and 
autoantibodies. We hypothesized that this heightened inflammatory state 

increases the risk for maternal peripartum infections. The objective of this 
study was to examine the association between diagnosis of preeclampsia 
and chorioamnionitis, endometritis and wound infections.
Methods: This was a retrospective cohort study from the Consortium on 
Safe Labor of women ≥ 24 weeks of gestation. Women presenting with 
PPROM were excluded from the analysis. The primary outcome was a 
composite of maternal peripartum infections including chorioamnionitis, 
postpartum fever, endometritis and wound infection. This outcome was 
compared among women with and without preeclampsia using univariable 
and multivariable analyses.
Results: A total of 102,304 women were eligible for the analysis, of these 
8,235 (8.0%) were diagnosed with preeclampsia. In univariable analysis, 
as expected, women with preeclampsia were older (28.2y ± 6.7, vs. 27.7y 
± 6.2), had higher BMI (37.0 kg/m2 ± 6.4 vs. 35.7 kg/m2 ± 5.3), were more 
likely to be non-Hispanic black (38.2% vs. 28.7%), nulliparas (50.3% vs. 
35.7%), carry multifetal gestation (5.2% vs. 1.9%) and more likely to 
undergo induction of labor (49.0% vs. 30.3%) (all p values <0.001). The 
rate of tobacco use was lower among women with preeclampsia (6.1% 
vs. 7.0%, p=0.002). The rate of composite maternal peripartum infection 
was higher among women with preeclampsia (6.8% vs.4.3%, p<0.001, 
odds ratio of 1.64, 95% confidence interval 1.50 - 1.80). In multivariable 
logistic regression, adjusted for significant variables from the univariable 
analysis as well as risk factors for maternal peripartum infection, including 
pre-gestational and gestational diabetes, number of digital exams during 
labor, premature ROM, GBS status, presence of sexually transmitted 
infections during this pregnancy, IUPC use, time from ROM to delivery 
and mode of delivery, the association between preeclampsia and composite 
maternal peripartum infection did not persist (Table 1).
Conclusion: In this large retrospective cohort, no association was found 
between diagnosis of preeclampsia and maternal peripartum infection.
*Figure(s) will be available online.

S-191
Long-Term High-Altitude Hypoxia Suppresses Pregnancy-Induced 
Upregulation of Ca2+ Sparks in Ovine Uterine Arteries. Xiang-Qun 
Hu, Chiranjib Dasgupta, Rui Song, Monica Romero, Sean Wilson, Lubo 
Zhang∗. Loma Linda University, Loma Linda, CA, United States.
Introduction: Ca2+ sparks are localized and transient Ca2+ release events 
mediated by a cluster of ryanodine receptors (RyRs) in the sarcoplasmic 
reticulum. Ca2+ sparks occur near the plasma membrane and activated the 
large-conductance Ca2+-activated K+ (BKCa) channel in the membrane. In 
vascular smooth muscle cells (VSMCs), the activation of BKCa channels 
produce spontaneous transient outward currents (STOCs), causing 
membrane hyperpolarization and closure of the voltage-gated Ca2+ channel 
CaV1.2. Therefore, Ca2+ sparks play an important role in the regulation of 
vascular tone. Our previous studies revealed that high-altitude hypoxia 
impaired uterine vascular adaptation, leading to increased uterine vascular 
tone. Here, we tested the hypothesis that gestation hypoxia suppresses 
Ca2+ sparks in uterine arteries.
Methods: Uterine arteries were harvested from nonpregnant or near-term 
pregnant sheep maintained at low altitude (~300) or exposed to high-
altitude hypoxia (3801 m) for 110 days. The expression of ryanodine 
receptors was determined using RT-PCR. Ca2+ sparks were measured in 
endothelium-denuded uterine arteries loaded with the Ca2+ sensitive dye 
Fluo-4 AM and using a Zeiss LSM 710 NLO laser scanning confocal 
imaging workstation on an inverted microscope platform.
Results: Pregnancy at low altitude increased expression of all three 
subtypes of ryanodine receptor expression in uterine arteries. High-altitude 
hypoxia selectively blocked pregnancy-induced RyR2 upregulation 
without affecting RyR1 and RyR3 expression. Under the basal condition, 
25-30% of VSMCs in uterine arteries of both low- and high-altitude 
nonpregnant sheep were able to generate Ca2+ sparks. Pregnancy increased 
Ca2+ spark firing myocytes by ~2.5-fold at low altitude and this increase 
was reduced to ~1-fold at high altitude. Moreover, pregnancy increased 
Ca2+ spark frequency by ~8-fold at low altitude, but only ~2-fold at 
high altitude. Membrane depolarization with 30 mM KCl increased 
Ca2+ spark firing myocytes in uterine arteries except the arteries of 
high-altitude nonpregnant animals. The increase in Ca2+ spark firing 
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myocytes stimulated by 30 mM KCl was similar in low- and high-altitude 
pregnancies. However, 30 mM KCl-stimulated Ca2+ spark frequency 
was increased by ~7-fold at low-altitude pregnancy but only ~3-fold at 
high-altitude pregnancy.
Conclusion: Long-term high-altitude hypoxia repressed RyR2 expression 
in uterine arteries of pregnant sheep, leading to suppression of pregnancy-
induced increases in Ca2+ spark firing myocytes and Ca2+ spark frequency. 
These findings suggest that impaired Ca2+ sparks play an important role 
in maladaptation of the uterine circulation in high-altitude pregnancy. 
(Supported in part by NIH grants HD083132 and HL137649)

S-192
Transcription Factor TFAP2A is Overexpressed in Preeclamptic 
Decidual Stromal Cells: Implications for Regulation of sFlt1 
Expression. Charisma Manley†, Venkataraman Deepak†, Anna Knight†, 
Alicia K. Smith, Martina L. Badell, Neil Sidell, Augustine Rajakumar∗. 
Emory University School of Medicine, Atlanta, GA, United States.
Introduction: Preeclampsia (PE) is a complication unique to pregnancy 
that contributes significantly to maternal and neonatal morbidity. An 
angiogenic imbalance due to overexpression of the soluble VEGF receptor, 
sFlt1, may play a role in the development of PE. Among the numerous 
etiological factors proposed for PE, failed endometrial decidualization 
resulting in defective implantation has gained momentum. Our studies 
support this hypothesis by demonstrating that decidual stromal cells 
(DSCs) from PE patients (PE-DSCs) show attenuated decidualization 
responses, suggesting genetic pathway defects that are not conducive to 
optimal decidualization. Gene expression analysis identified TFAP2A, a 
bifunctional transcription factor, is highly overexpressed in PE-DSCs. 
Given that the Flt promoter has a putative TFAP2A binding site, we 
hypothesize that higher levels of TFAP2A may contribute to preeclampsia 
pathology by modulating sFlt1 gene expression in DSCs.
Methods: Primary human DSCs were obtained from decidua basalis 
of normal (NP) and PE placentas (n=6 in each group), and were grown 
in standard tissue culture conditions. Gene expression arrays compared 
relative transcription factor expression in NP-DSC versus PE-DSC. 
TFAP2A mRNA levels were validated in individual cells. To determine 
if TFAP2A plays a role in the regulation of sFlt1, DSCs were treated 
with TFAP2A siRNA (1.0 nM final, Origene, Rockville, MD) for 48 
hours. SYBR green-based qPCR was then used to determine the gene 
expression levels of sFlt1 and TFAP2A interacting genes KCTD1, P300, 
CBP, CITED2, CITED4 and HIF-1α.
Results: DSCs of PE pregnancies showed significantly higher basal 
levels (6-fold) of TFAP2A (compared to NP, 1.0 fold). siRNA knockdown 
of TFAP2A showed a differential effect in NP vs. PE DSCs. While 
NP- DSCs showed a significant increase (1.5±0.3 fold) in sFlt1 RNA 
after knockdown, the PE DSCs showed no significant change in sFlt1 
(1.15±0.3). Analysis of P300, CITED4, and HIF-1α, genes that are known 
to interact with TFAP2A, did not change during this process. However, 
KCTD1 was up regulated in PE-DSCs, while CITED2 in PE-DSCs and 
CBP in NP-DSCs showed downregulation during TFAP2A knockdown 
(p<0.05 by ANOVA).
Conclusion: TFAP2A is overexpressed in preeclamptic DSCs. However, 
silencing of TFAP2A increases sFlt1 expression only in normal DSCs. 
This observation suggests TFAP2A may act as a repressor of sFLT1 
in DSCs, possibly through binding another factor that is missing in 
preeclamptic DSCs.

S-193
Assessing the Vascular Properties of the Antioxidant Sulforaphane as 
a Treatment for Preeclampsia. Sarah A Marshall†, Annie Cox†, Seshini 
Gurusinghe, Euan M Wallace∗. The Ritchie Centre, Monash University, 
Clayton, Australia.
Introduction: Preeclampsia (PE) affects 1 in 20 pregnancies and remains 
a leading cause of maternal and fetal morbidity and mortality worldwide. 
PE is characterised by hypertension after 20 weeks gestation coupled with 
proteinuria, uteroplacental dysfunction and/or maternal organ dysfunction. 
A characteristic endpoint of PE is widespread maternal vascular 
dysfunction caused by placental-derived factors and oxidative stress. The 

main aims of this study were to: i) investigate if the potent antioxidant 
sulforaphane can improve endothelial function of human umbilical vein 
endothelial cells (HUVECs), and ii) assess whether sulforaphane can 
prevent enhanced constriction in mouse mesenteric arteries exposed to 
antiangiogenic factors.
Methods: HUVECs were extracted from the placentas of normotensive 
women undergoing elective caesarean (>37 weeks) at Monash Health, 
Clayton, Australia. Oxidative stress was induced in cells (n=6) by 
incubation with transforming growth factor-α (TNF-α, 1-100 ng/mL) in 
the presence or absence of sulforaphane (5-20 μM). Cells were assessed 
for expression of endothelial activation markers endothelin-1, VCAM1, 
ICAM1 and E-selectin. Cells were also assessed for permeability. Small 
mesenteric arteries from C57BL/6J mice (n=8/dose) were incubated 
for 24h at 37°C in normal or conditioned media (exposed to isolated 
primary trophoblast: TCM) with or without sulforaphane (5-20 μM). TCM 
contains placental released factors such as soluble Flt-1 (>20 ng/ml) that 
contributes to the vascular dysfunction in PE. Then, vascular responses 
of the mesenteric arteries to a variety of constrictors were assessed using 
wire myography.
Results: Sulforaphane significantly (p < 0.05) reduced TNF-α mediated 
HUVEC secretion of endothelin-1, VCAM1, ICAM1 and E-selectin, and 
prevented increased endothelial permeability. Furthermore, sulforaphane 
significantly (p < 0.05) reduced TCM-induced enhanced response of the 
mesenteric arteries to angiotensin II, endothelin-1 and phenylephrine.
Conclusion: In conclusion, sulforaphane reduces endothelial oxidative 
stress and reduces vasoconstriction in mouse mesenteric arteries exposed 
to antiangiogenic factors associated with PE. We believe sulforaphane 
may offer a new adjuvant therapeutic approach for the treatment of 
preeclampsia.

S-194
Reduced Sodium Concentration in Placentae from Women with 
Pre-Eclampsia. Paula J Scaife, Lesia O Kurlak, Louise V Briggs, Fiona 
Broughton Pipkin, David S Gardner, Markus G Mohaupt, Hiten D Mistry∗. 
University of Nottingham, Nottingham, United Kingdom.
Introduction: Previously, we and others have demonstrated that enhanced 
intake of salt (NaCl) in pregnancy lowers maternal blood pressure, 
improving pregnancy outcome. We have posited that the placenta is a 
transient and novel salt sensing organ, much like skin, but for storage 
and regulation of extracellular Na+ concentrations during pregnancy. 
We hypothesise that tissue Na+ concentrations are lower in placentae 
from women with a diagnosis of pre-eclampsia (PE) vs normotensive 
controls (NC).
Methods: Term placental samples were collected from 83 NC and 
17 women with PE. Samples were freeze-dried and acid digested for 
determination of total sodium (Na+) and potassium (K+) by inductively-
coupled plasma mass spectrometry.
Results: Placental Na+ concentrations were lower in PE compared to the 
NC women (median [IQR] NC: 23654 [21433, 26076] PE: 21069 [17923, 
21970] mg/Kg; P=0.002). No differences were seen for K+ between groups 
(P>0.05). When sub-grouped by early- (n=5) or late-onset (n=13) PE, only 
late-onset PE had lower placenta Na+ (P=0.03), relative to NC.
Conclusion: The finding of lower placental Na+ concentrations in women 
with PE indicates that the placenta is unable to function effectively as 
a salt sensing and storage organ. The further finding of reduced Na+ 
levels in late-onset PE indicates that maternal metabolic factors may be 
influencing placental Na+ concentrations. Na+ is essential for VEGF-C 
regulated angiogenesis and thus reduced Na+ in PE could be linked with the 
reduced vascular remodelling, characteristic of the pathological changes 
in the placenta culminating in hypertension.
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S-195
The Regulation of Trophoblastic p53 Homeostasis by the p38-Wip1 
Feedback Loop is Disturbed in Preeclamptic Placenta. Bin Tan†,1 
Ping Xu†,1 Yangxi Zheng†,1 Hongbo Qi∗,1 Philip Baker∗,2 Chao Tong∗.1 
1Chongqing Medical University, Chongqing, China; 2University of 
Leicester, Leicester, United Kingdom.
Introduction: Excessive apoptosis of trophoblasts, induced by sustained 
hypoxia, leads to abnormal placentation and is strongly linked to 
pregnancy complications such as preeclampsia (PE). Wild-type p53-
induced phosphatase (Wip1) positively regulates cellular survival in tumor 
cells through the p38 and p53 pathways, but its expression pattern and 
effects in trophoblasts have yet to be reported. This study clarified the 
effect of Wip1 on the regulatory mechanism of p53-dependent apoptosis 
in trophoblasts, which may improve the etiology of PE.
Methods: In normal (n=15) and PE (n=13) placentas, Wip1 mRNA 
and protein levels were determined by RT-qPCR and Western blotting, 
respectively, and subcellular location of Wip1 in placental tissues and 
HTR8/SVneo cells were detected by IHC and IF staining. Two in vitro 
trophoblastic PE models were established by subjecting HTR8/SVneo 
cells to hypoxia intervention in incubator (HII) or simulated ischemic 
buffer (SIB). Suppression of Wip1 in the aforementioned PE models by 
specific inhibitor or shRNA was done, and apoptosis was then assessed 
by flow cytometry, while further validation was done by measurement 
of cleaved-caspase 9 expression by western blotting. p38 inhibitor 
SB202190, Mdm2 inhibitor NVP-CGM097, and proteasome inhibitor 
MG-132, were administered in PE models either in combination or alone 
to determine the regulatory order of the component signal molecules of 
the feedback loop. The impact of Wip1 on p53-Mdm2 interaction was 
examined by co-IP. Lastly, the upregulation of the p38-Wip1 loop was 
confirmed in PE-complicated human placentas by Western blotting.
Results: Wip1 expression was significantly elevated in human PE 
placentas and in vitro trophoblastic PE models, which is opposite the 
pattern observed in tumor cells. Inhibition of Wip1 rescued hypoxia-
induced p38 activation, cleavage of caspase 9 and apoptosis but 
significantly compromised p53-Mdm2 binding, while p-p53Ser15 was 
increased. Inhibition of Mdm2 degradation resulted in p53 destabilization 
and p38-Wip1 loop down-regulation, while degradation of the p53-Mdm2 
complex resulted in p53 accumulation and p38-Wip1 loop hyperactivation. 
Moreover, the p53-Mdm2 interaction demonstrated higher importance in 
the regulation of the p38-Wip1 loop than Mdm2 stability.
Conclusion: Trophoblastic p53 homeostasis is maintained by the p38-
Wip1 feedback regulatory loop in response to in hypoxic stress, which is 
dysregulated in PE-complicated placenta, and thereby, leads to excessive 
apoptosis.

S-196
Low Birth Weight and Abnormal Prepregnancy Body Mass Index 
Were at Higher Risk for Hypertensive Disorders of Pregnancy. Maiko 
Wagata†,1,2 Tsuchiya Naho,1 Obara Taku,1 Nakaya Naoki,1 Ishikuro Mami,1 
Nakamura Tomohiro,1 Metoki Hirohito,1,3 Hozawa Atsushi,1 Kuriyama 
Shinichi,1 Yaegashi Nobuo,4,2 Sugawara Junichi∗.1,2 1Tohoku Medical 
Megabank Organization, Sendai, Japan; 2Tohoku University Graduate 
School of Medicine, Sendai, Japan; 3Tohoku Medical and Pharmaceutical 
University, Sendai, Japan; 4Tohoku University, Sendai, Japan.
Introduction: Low birth weight is known to be associated with 
hypertensive disorders of pregnancy (HDP). Women born small who 
became overweight in later life were reported to be at especially high 
risk for HDP; on the other hand, no study has assessed the risk for HDP 
in women who were born small and underweight in later life. The aim 
of this study was to investigate the subsequent risk for HDP in women 
who were born small and were underweight or overweight in later life.
Methods: We conducted a cohort study as part of the Tohoku Medical 
Megabank Birth and Three-Generation Cohort Study in Miyagi, Japan. 
Our study’s population included 4810 women. A multivariate logistic 
regression analysis was performed to calculate the adjusted odds ratios 
(OR) and the 95% confidence interval (CI) of the women’s own birth 
weight for HDP, adjusting for parity, age, prepregnancy body mass 
index (BMI), family history of hypertension, the history of HDP in 

the participant’s mother, alcohol drinking status, smoking status, and 
education level. We also investigated the risk for HDP in the combination 
categories of birth weight and prepregnancy BMI by multivariate 
logistic regression analysis, adjusting for parity, age, family history of 
hypertension, the history of HDP in the participant’s mother, alcohol 
drinking status, smoking status, and education level.
Results: The group with a low birth weight of <2500 g had a significant 
association with HDP (the adjusted OR, 1.50; 95% CI, 1.02-2.21). In 
the groups with a birth weight of either 2500-3499 g or >3500 g, the 
prevalence of HDP increased as the prepregnancy BMI increased. On the 
other hand, in the group with a birth weight of <2500 g, the prevalence 
of HDP was higher in both the underweight and overweight groups. 
The adjusted OR was highest in the low-birth-weight/overweight group 
(adjusted OR, 5.90; 95% CI, 2.48-14.04), and it was also significantly 
increased in the low-birth-weight/underweight group (adjusted OR, 2.34; 
95% CI, 1.06-5.14). The adjusted OR for HDP in low-birth-weight/
normal-weight group was not higher than normal-birth-weight/normal-
weight group (adjusted OR, 1.16; 95% CI, 0.69-1.94).
Conclusion: There was a significant association between low birth weight 
and subsequent HDP. A significant association with HDP was found for 
women born with a low birth weight who were underweight or overweight 
as adults. Maintaining a normal weight is effective for preventing HDP 
even if a woman was born small.

S-197
Arterial Stiffness and Distensibility are Associated with Recurrent 
Preeclampsia. Hannah M Woodruff†, Ira M Bernstein∗. Robert Larner, 
M.D. College of Medicine at the University of Vermont, Burlington, VT, 
United States.
Introduction: Preeclampsia, a hypertensive disorder of pregnancy, may 
represent the first manifestation of subclinical vascular disease among 
women of childbearing age, specifically increased arterial stiffness. In this 
secondary analysis, we sought to determine whether arterial stiffness and/
or distensibility differed between women with prior preterm preeclampsia 
compared to nulliparous women outside of pregnancy, and whether pre-
pregnancy vessel function or changes in function through the first trimester 
predict subsequent preeclampsia.
Methods: We evaluated 109 women, 69 nulliparas (NP) and 40 prior 
preterm preeclamptics (PP), with 89 subsequent pregnancies. Indices of 
arterial function included beta-stiffness and distensibility in the brachial 
and popliteal arteries. Arterial diameters were obtained from real time 
Doppler ultrasound studies performed in conjunction with continuous 
blood pressure assessment. Blood pressure was measured by continuous 
non-invasive tonometric methods (Finapres Pro).
Results: Women with prior preterm preeclampsia had smaller increases 
in popliteal distensibility in subsequent pregnancies through 10-12 weeks 
compared with nulliparas (PP 0.14, 1.9 mmHg-1 x1000, (median, quartile 
range); NP 1.3, 1.9, p= 0.01). Preeclampsia, recurrent or first event, was 
associated with increased pre-pregnancy popliteal stiffness (PP (n=15) 
19.6, 78.5 (median, quartile range) NP (n=74) 13.6, 11.9, OR=1.23, 
p=0.02) and a smaller reduction in popliteal stiffness through the first 
trimester (PP -0.3, 38.7 (median, quartile range) NP -4.6, 12.8, p=0.01). 
Contrary to our hypothesis, women with prior preterm preeclampsia 
exhibited increased popliteal distensibility compared with nulliparous 
women outside of pregnancy (PP 1.5, 2.1 mmHg-1 x1000, (median, 
quartile range); NP 0.8, 0.6, p= 0.03), which may be attributed to the 
persistent effects of prior pregnancy on vessel compliance, as reported 
in previous studies.
Conclusion: These findings suggest that women with a history of preterm 
preeclampsia and those who go on to develop subsequent preeclampsia 
do not exhibit the same basal state and change in arterial function through 
the first trimester that are typically associated with the increased vessel 
compliance that attends normal pregnancy. This vessel dysfunction may 
contribute to the pathophysiology of preeclampsia.
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S-198
Multiple Factors Analysis of Pregnancy Outcome of Pregnancy 
Induced Hypertension Complicated with Fetal Growth Restriction. 
Chen Xuan∗, Hadje Sanda. The Second Affiliated Hospital of Harbin 
Medical University, Harbin, China.
Introduction: Our aim is to determine whether the incidence rate of fetal 
growth restriction(FGR) is related to hypertensive disorder comlicating 
pregnancy(HDCP).
Methods: We performed a retrospective study using analysis of clinical 
data obtained from the Second Affiliated Hospital of Harbin Medical 
University, China from January 2012 to June 2017.Data of 700 patients 
containing maternal medical and obstetrical complications, clinical and 
laboratory findings, gestational weeks and fetal outcomes were recorded 
from the hospital database. Our study sample was divided into four 
groups of hypertensive women: gestational hypertension (GH), chronic 
hypertension complicated by preeclampsia (CHPE), preeclampsia (PE), 
and chronic hypertension (CH); 275 normal pregnancies served as our 
controls. Data from 700 patients were retrieved and all the subjects were 
classified into two groups according to presence or absence of FGR. 
Statistical Analysis was carried out to determine the relationship between 
HDCP and FGR.
Results: 1. Compared with the control group, the gestational period 
of HDCP patients (weeks) significantly lower (GH 37.5±2.5; CHPE 
34.8±3.5; PE 35.2±3.4 ; CH 35.6±3.0 and control 39.1±1.5 with P = 
0.000) and the mean of neonatal weight in HDCP Group (g) compared 
with control group were statistically significant (GH 3012.3±884.7; 
CHPE 2218.2±968.3; PE 2271.8±907.6; CH Group 2403.8±937.4 and 
control 3314.5±583.0 with P =0.000) ;2. In comparison between the FGR 
group and the No FGR group, the blood pressure of the FGR group in the 
HDCP group (mmHg) and the control group was statistically significant 
in PE group (164.1±15.3/106.6±12.6 in FGR and no FGR group was 
157.0±16.3/102.8±17.3 MmHg with a diastolic pressure p<0.05 and 
systolic pressure p <0.01); Body mass index (BMI) was significantly 
different in GH Group (P <0.05) and PE group (p <0.01);3. In the prenatal 
ultrasound Doppler parameters and neonatal outcomes the FGR group, 
S/D value, RI value and PI value were significantly lower in CHPE Group 
(p< 0.05) and in PE group (p< 0.01); in All groups with FGR, the Apgar 
1-minute and 5-minute scores were significantly lower (p< 0.05);4. A 
study of the correlation between blood pressure and ultrasonic Doppler 
parameters showed that the higher the blood pressure, the lower get the 
gestational age, fetal weight and Apgar score (1 - 5 minutes) with P <0.01.
Conclusion: Hypertensive disorder complicating pregnancy (HDCP) 
is one of the related factors that lead to FGR. Active prevention and 
reasonable treatments for HDCP are significant means to reduce the 
incidence of FGR and improve the prognosis of the perinatal outcomes.

S-199
Angiogenic Factors during Pregnancy in Asian Women with Elevated 
Blood Pressure in Early Pregnancy and the Risk of Preeclampsia: A 
Longitudinal Cohort Study. Jing Zhu†,1 Jun Zhang,1,2 Mor Jack Ng,2 
Bernard Chern,2 George SH Yeo,2 Kok Hian Tan.2 1Xinhua Hospital, 
Shanghai Jiao Tong University School of Medicine, Shanghai, China; 
2KK Women’s and Children’s Hospital, Singapore, Singapore.
Introduction: There is sufficient evidence that imbalanced placenta-
originated angiogenic factors such as soluble fms-like tyrosine kinase 1 
(sFlt-1) and placental growth factor (PlGF) play an important role in the 
pathogenesis of preeclampsia. However, it remains largely unknown what 
roles these factors play in the association between chronic hypertension 
and a higher risk of preeclampsia. The purpose of this study was to 
compare maternal angiogenic factor levels throughout pregnancy 
in women with normal blood pressure, elevated blood pressure and 
hypertension in early pregnancy.
Methods: We included 923 women with singleton pregnancy in the 
prospective Neonatal and Obstetrics Risks Assessment (NORA) cohort. 
At 11-14 weeks, 18-22 weeks, 28-32 weeks and 34 weeks onwards of 
gestation, systolic, diastolic, mean arterial blood pressure (MAP) were 
measured and sFlt-1, PlGF and sFlt-1/PlGF ratio were tested.

Results: Women were divided based on their BP in early pregnancy: 
normal (N=755), elevated blood pressure (N=100) and hypertension 
(N=68). Maternal sFlt-1 and sFlt-1/PlGF ratio were significantly higher 
in early gestation and throughout pregnancy in hypertensive women than 
that of normotensive women. Maternal PlGF levels were not significantly 
lower in hypertensive women throughout pregnancy. Rise in maternal 
systolic, diastolic and mean arterial blood pressure at 11-14 weeks were 
significantly associated with higher sFlt-1/PlGF ratios during pregnancy. 
A 10 mmHg increase in MAP was associated with a 5.6-fold increase 
in risk of preterm preeclampsia and a 3.3-fold increase in risk of term 
preeclampsia, respectively. 
*Figure(s) will be available online.
(footnote: Means are adjusted for maternal race, smoking during 
pregnancy, maternal BMI at blood test and gestational weeks at blood 
test; a: statistically significant difference between normal BP and elevated 
BP groups; b: statistically significant difference between normal BP and 
hypertension groups.)
Conclusion: Women with elevated blood pressure in early pregnancy 
already have a higher sFlt-1 level in early gestation and throughout 
pregnancy, and an increased risk of hypertensive complications. In 
contrast, PlGF levels in these women remain normal throughout gestation, 
suggesting a normal placentation.

S-200
Prevalence of Impaired Placental Bed Spiral Artery Remodeling in 
Preeclampsia and Fetal Growth Restriction. Laura Brouwers†,1 Steffie 
de Gier†,1 Tatjana E Vogelvang,2 Jan HW Veerbeek,1 Arie Franx,1 Peter 
GJ Nikkels,1 Bas B van Rijn∗.1 1UMC Utrecht, Utrecht, Netherlands; 
2Diakonessenhuis, Utrecht, Netherlands.
Introduction: Preeclampsia and fetal growth restriction (PEFGR) 
are pregnancy complications associated with unfavorable maternal 
cardiovascular health that may affect “physiological” remodeling of 
the spiral arteries underlying the placenta (i.e. the placental bed). The 
prevalence of impaired spiral artery remodeling and vascular lesions 
associated with PEFGR and normal pregnancy outcome has not been 
clearly established.
Methods: The SPiral Artery Remodeling (SPAR) study is a prospective, 
multi-center, observational cohort study in which placental bed biopsies 
were obtained from 394 women at Caesarean section between May 2015 
and February 2018. We compared outcomes for 121 women with PEFGR 
and 149 healthy controls in whom correct localization of the placental bed 
was confirmed by the presence of trophoblast cells in the biopsy sample. 
Our main outcome measures were the prevalence of placental bed lesions, 
including; impaired spiral artery remodeling, absence of intramural 
trophoblast, atherosclerosis-like lesions of the vascular wall (‘acute 
atherosis’), thrombosis, and the presence of (perivascular) inflammatory 
cells (macrophages, T-cells, NK-cells).
Results: PEFGR was associated with a high prevalence of impaired 
arterial remodeling compared with controls (63.6 vs 10.1%, p<0.001), and 
a higher prevalence of non-remodeled spiral arteries without the presence 
of intramural trophoblast (45.5 vs 6.7%, p<0.001), despite abundant 
interstitial trophoblast invasion. Acute atherosis (28.9 vs 3.4%, p<0.001) 
and thrombosis (16.5 vs 5.4%, p=0.003) lesions were significantly more 
prevalent in PEFGR. Impaired remodeling, acute atherosis and thrombosis 
lesions were equally present in both the decidual and the myometrial 
segments of the spiral arteries in both groups. PEFGR was associated 
with differences in the presence of inflammatory cells in the placental 
bed, with more macrophages and lower numbers of NK-cells and T-cells.
Conclusion: PEFGR is associated with a high prevalence of impaired 
physiological remodeling and vascular lesions to the uterine spiral 
arteries in the placental bed. These findings suggest that impaired health 
of the maternal arteries supplying the placenta is a key contributor to an 
unsuccessful pregnancy outcome.
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S-201
High Levels of Circulating HtrA4 May Contribute to the Development 
of Preeclampsia by Cleaving the Main VEGFA Receptor KDR. Yao 
Wang,1 Mylinh La,2 Tam Pham,2 Guiying Nie∗.1 1Hudson Institute of 
Medical Research, Melbourne, Australia; 2CSIRO, Melbourne, Australia.
Introduction: Systemic endothelial dysfunction is a key characteristic 
of preeclampsia (PE). We have previously reported that high temperature 
requirement factor A4 (HtrA4) is a placenta-specific protease that is 
secreted into the maternal circulation and significantly up-regulated in 
early-onset PE. We have also shown that high levels of HtrA4 detected 
in the early-onset PE circulation induce endothelial dysfunction in 
human umbilical vein endothelial cells (HUVECs). The current study 
aimed to investigate whether HtrA4 could cleave the main receptor of 
VEGFA, the kinase insert domain receptor (KDR), thereby inhibiting 
VEGFA signalling.
Methods: In vitro cleavage of KDR was determined by incubating 
recombinant human KDR with recombinant HtrA4 at 37oC. The impact 
of HtrA4 on cellular KDR was assessed by Western blot analysis and 
immunocytochemistry following treatment of HUVECs with HtrA4. To 
confirm that HtrA4 could attenuate VEGFA action, HUVECs were treated 
with HtrA4 and then stimulated with VEGFA, and phosphorylation of Akt 
kinase was determined by western blot and endothelial tube formation 
was also analysed. To further validate that HtrA4 could disrupt VEGFA-
induced angiogenesis, mouse aortic ring explants were treated with 
VEGFA in the absence or presence of HtrA4, and the VEGFA-induced 
angiogenic activity was determined.
Results: We demonstrated that HtrA4 cleaved recombinant KDR in 
vitro. We also found that HtrA4 dose-dependently reduced the levels of 
KDR in HUVECs, and inhibited the VEGFA-induced phosphorylation of 
Akt kinase which is essential for downstream intracellular signalling of 
VEGFA. Further functional studies demonstrated that high levels of HtrA4 
prevented VEGFA-induced tube formation in HUVECs. In addition, 
HtrA4 dose-dependently inhibited the VEGFA-induced angiogenesis in 
mouse aortic ring explants.
Conclusion: These data suggest that high levels of circulating HtrA4 may 
cleave KDR in endothelial cells to disrupt angiogenesis. As KDR is the 
main receptor of VEGFA in endothelial cells, cleavage of KDR would 
impede angiogenesis even when VEGFA is ample. This would suggest that 
reducing sFlt1 alone to free up VEGFA may not fully restore angiogenesis 
in early-onset PE. Our studies thus provide new and important insights 
into the understanding of PE and potent treatment.

S-202
Effects of Grape Seed Extract Polyphenols on Uterine and Cerebral 
Arteries in Pregnant Mice Lacking Endothelial Nitric Oxide Synthase. 
Teresa Tropea†, Susan Greenwood∗, Colin Sibley∗, Elizabeth Cottrell∗. 
Maternal and Fetal Health Research Centre, University of Manchester, 
Manchester, United Kingdom.
Introduction: The hallmarks of pregnancy pathologies, such as impaired 
uteroplacental function and fetal growth restriction, have been shown 
in the pregnant endothelial nitric oxide synthase deficient (eNOS-/-) 
mouse. Maternal hypertension, impaired uterine remodelling and 
reduced uteroplacental blood flow in this mouse model are associated 
with placental oxidative stress and hypoxia, and may also alter cerebral 
vascular function and increase blood brain barrier permeability, with life-
threatening consequences. Phenolic compounds present in plants have 
been shown to be beneficial to vascular health due to their antioxidant 
properties. We hypothesized that grape seed extract polyphenols (GSEP) 
administered during pregnancy will improve uteroplacental vascular 
reactivity and protect the cerebral vasculature.
Methods: Pregnant C57BL/6J (WT) and eNOS-/- mice were supplemented 
with GSEP in drinking water (200mg/kg/day) from embryonic (E) day 
10.5. Control mice received drinking water. At E18.5 vascular reactivity 
was assessed on isolated maternal uterine arteries (UtA) using wire 
myography. Structural and mechanical parameters of posterior cerebral 
arteries (PCA) were assessed using pressure myography under active 
and passive conditions over a luminal pressure range of 10- 190 mmHg.

Results: UtA endothelial relaxation to acetylcholine was enhanced 
(P<0.001) and contraction to the thromboxane mimetic U46619 was 
increased (P<0.001) in eNOS-/- mice supplemented with GSEP. In PCA of 
eNOS-/- mice, GSEP reduced active and passive lumen diameter (P<0.001). 
Distensibility and circumferential wall stress were also reduced (P<0.01), 
whilst wall thickness and cross-sectional area were unchanged. Treatment 
did not affect blood vessel function in WT mice.
Conclusion: The maternal vascular endothelium is an important target 
of factors triggered in pregnancy pathologies. GSEP improved UtA 
reactivity, and potentially may ameliorate placental hypoxia in eNOS-/- 
mice. In PCA, the effects of GSEP are consistent with inward eutrophic 
remodelling, which could reduce transmission of pressure to small vessels 
and thus protect the cerebral microvasculature. Taken together, these data 
suggest that GSEP may have beneficial effects on maternal vasculature in 
pregnancy complications associated with hypertension and endothelial 
dysregulation.

S-203
Progesterone Induced Blocking Factor Improves the Pathophysiology 
of Preeclampsia in Response to Placental Ischemia during Pregnancy. 
Lorena M Amaral, Jesse N Cottrell†, Denise C Cornelius, Mark W 
Cunningham Jr., Tarek Ibrahim, Venkata Vaka†, Babbette LaMarca∗. 
University of Mississippi Medical Center, Jackson, MS, United States.
Introduction: Preeclampsia (PE) is characterized by new onset 
hypertension in association with elevated natural killer (NK) cells and 
inflammatory cytokines which are likely culprits for decreased fetal 
weight during PE pregnancies. As progesterone increases during normal 
pregnancy, it stimulates Progesterone induced blocking factor (PIBF), 
which has been shown to decrease inflammation and cytolytic NK cells, 
both of which are increased during PE. We have previously shown that 
progesterone supplementation with 17-OHPC improves inflammation, 
fetal weight and blood pressure in the preclinical RUPP rat model of PE, 
however the mechanism for this is still unknown, but we believe it could 
involve PIBF. This study was designed to test the hypothesis that PIBF 
reduces inflammation while improving hypertension in the preclinical 
RUPP rat model of PE.
Methods: PIBF (2.0 µg/mL) was administered intraperitoneally on 
gestation day 15 to RUPP or normal pregnant (NP) rats and on day 18 
carotid catheters were inserted and on GD 19 blood pressure and samples 
were collected.
Results: MAP in NP rats (n=9) was 100+ 3 and 110 + 3 in NP+PIBF 
(n=5), 122+ 2 in RUPP rats (n=7), which improved to 110+3 mmHg 
in RUPP+PIBF rats (n=9), p<0.05. Pup weight was 2.4+ 0.1 g in NP, 
2.5+ 0.1 in NP+PIBF, 1.9+0.1 in RUPP and improved to 2.2+0.1 in 
RUPP+PIBF rats. Neither placental weight nor litter size was affected by 
PIBF. Circulating total NK cells were 35+7 in NP rats, 35+7 in NP+PIBF, 
and 70+8 in RUPP and decreased to 48+4 in RUPP+PIBF rats p<0.05. 
Circulating cytolytic NK cells were 15.23+ 6, which reduced to 3+2 % 
gate in RUPP+PIBF rats p<0.05. Total placental NK cells were 29+ 7 
in NP (n=5), 36+0.1 in NP+PIBF (n=3), 45 +7 in RUPP rats (n=5) and 
reduced to 26+ 2 % gate in RUPP+PIBF (n=7), p<0.05. Placental cytolytic 
NK cells were 0.7+0.1 in NP, 0.2+0.1 in NP+PIBF, and 2+0.1 in RUPP 
rats, which decreased to 0.5+0.1 % gate in RUPP+PIBF p<0.05. Placental 
CD4+ T cells were decreased from 21+6 in RUPP rats (n=4) to 8+2 % 
gate in RUPP+PIBF (n=7). PIBF supplementation decreases inflammatory 
cytokines such as IL-17 and IL-6 while improving anti-inflammatory 
cytokines IL-4 and IL-10 in RUPP+PIBF rats. Importantly, renal cortex 
PPET-1 expression was 6 times higher in RUPP rats (n=3) compared to 
NP rats (n=4, p<0.05) which was normalized NP levels in RUPP+PIBF 
rats (n=5, p<0.05).
Conclusion: Collectively, our findings demonstrate that PIBF, a product of 
progesterone receptor stimulation, could be a mechanism to improve fetal 
growth restriction and inflammation while normalizing blood pressure in 
response to placental ischemia during pregnancy.
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S-204
Peripheral Blood Immune and Stem Cell Subsets Differ between 
Preeclampsia Cases versus Controls. Stephen A McCartney†,1 Raj 
Shree,1 Caitlin I Laughney,1 Angel Y Chae,1 Nicholas J Maurice†,2 Judy 
Allen,2 J Lee Nelson,2 Hilary S Gammill∗.1 1University of Washington, 
Seattle, WA, United States; 2Fred Hutchinson Cancer Research Center, 
Seattle, WA, United States.
Introduction: Preeclampsia (PE) is associated with maternal immune 
dysfunction systemically and at the maternal-fetal interface. Increased 
inflammatory cytokines, increased Th1 immune cell polarization, and 
decreased regulatory T cell (Treg) activity are reported in PE compared 
to normal pregnancies. Less well studied is the relationship between PE 
and stem cells, and findings are inconsistent regarding stem cell-associated 
cytokines and total stem cell numbers. We hypothesized that subjects with 
PE would have higher levels of stem cells and alterations of immune cell 
subsets compared to controls.
Methods: We analyzed peripheral blood mononuclear cells (PBMC) from 
PE subjects (n=8, at time of diagnosis and before labor) and gestational-
age (GA) and parity-matched controls (n=8). PBMCs were stained with 
a viability marker, CD3, CD4, CD8, CD25, CD127, CD14, CD56, CD19, 
and CD34 antibodies and analyzed by flow cytometry. FlowJo software 
was used to identify the percentage of T cells and subsets, NKT cells, NK 
cells, B cells, monocytes, and stem cell populations. Statistical analysis 
was performed using Wilcoxon rank sum test.
Results: PE subjects had a decreased median percentage of NK and NKT 
cells compared to controls (5.2 vs. 8.9%, p=0.04 for NK cells and 0.2 vs. 
0.8%, p=0.04 for NKT cells; Figure 1). There was also a trend toward 
increased stem cells in PE, but this was not statistically significant (0.3% 
vs. 0.2%, p=0.1). There were no statistical differences in percentages 
of T cells, Treg, B cells, monocytes, CD4, or CD8 subsets between PE 
and controls.
Conclusion: We found lower percentages of circulating NK and NKT 
cells in the peripheral circulation of PE subjects and a suggestion in 
this preliminary analysis that CD34+ stem cells circulated at higher 
percentages in PE as well. Differences in circulating immune and stem 
cells in PE may have both short- and long-term consequences for women 
with PE. Further studies are indicated to evaluate the functionality of cell 
subsets and their potential targetability.
*Figure(s) will be available online.

S-205
Patterns of Circulating Microparticle Proteins Differ between 12 and 
24 Weeks in Preeclampsia. Thomas F McElrath,1 David E Cantonwine,1 
David A Sarracino,2 Scott M Peterman,2 Brian Brohman,3 Kevin P 
Rosenblatt∗.4,3 1Brigham and Women’s Hospital, Boston, MA, United 
States; 2Thermo Fisher Scientific, Boston, MA, United States; 3NX Prenatal 
Inc., Louisville, KY, United States; 4University of Texas Health Science 
Center at Houston, Houston, TX, United States.
Introduction: The first trimester aberration of trophoblastic invasion 
associated with preeclampsia (PE) does not typically manifest with clinical 
symptoms until the third trimester at the earliest. We hypothesize that the 
pattern of circulating microparticle (CMP) proteins we have observed at 
a median of 12 weeks will alter by a median 24 weeks as the condition 
progresses.
Methods: 25 singleton pregnancies diagnosed with PE <35 weeks and 
prospectively collected plasma samples obtained and median 12 and 
median 24 weeks were matched to 50 uncomplicated singleton term 
deliveries. CMPs from all specimens were isolated via size exclusion 
chromatography and analyzed using global proteome profiling based on 
HRAM mass spectrometry. To reduce the risk of type I error, identified 
proteins were ranked at 12 and then again at 24 weeks for discrimination 
between case and control using 3 independent methods; area under the 
curve comparison, ensemble feature selection, and random forest ranking. 
At each time interval the associated rankings were combined using a 
Markov Chain algorithm. Biologically relevant categories for identified 
proteins was determined with reference to the UniProt database. The 
categories at 12 and 24 weeks were compared using an ANOVA.

Results: Of the 50 top proteins at each interval, 10 were common to 
both lists. Differences in the expression patterns at 12 and 24 weeks 
were marginally significant (below, P=0.04). Proteins associated with 
inflammatory response, cell adhesion and those that had yet to be 
classified were more common at 12 weeks were processes associated with 
complement activation, coagulation and DNA/chromatin functionality 
were more common at 24 weeks. Proteins involved in immune response 
were at elevated expression levels at both intervals.
Conclusion: Consistent with our hypothesis, we observe differences in 
protein profiles between 12 and 24 weeks in women who go on to have 
pregnancies complicated by preeclampsia. Examination of CMP proteins 
with the evolution of PE associated pathology represent opportunities for 
potential enhanced detection if not putative modes of therapy.
*Figure(s) will be available online.

S-206
Clinical Course of Delayed-Onset Postpartum Preeclampsia. Emily 
K Redman†,1 Alisse Hauspurg†,1 Carl A Hubel,2 James M Roberts,2 
Arundhathi Jeyabalan∗.1 1Magee-Womens Hospital of UPMC, Pittsburgh, 
PA, United States; 2Magee-Womens Research Institute, Pittsburgh, PA, 
United States.
Introduction: Delayed-onset postpartum preeclampsia (PPPEC) is a 
poorly understood disease with few recommendations available to guide 
management. The aim of this study is to describe the clinical characteristics 
and hospital course of women with delayed-onset PPPEC.
Methods: This is a retrospective cohort study of women with delayed-
onset PPPEC diagnosed 48 hours to 6 weeks postpartum. Included 
women delivered between January 2014 and June 2018 at a single, high 
volume tertiary-care center. Women with antepartum preeclampsia or 
chronic hypertension were excluded. Medical records were reviewed 
to characterize clinical presentation and management upon readmission 
postpartum.
Results: A total of 121 women were included. The median postpartum day 
of presentation was 7.0 (IQR 5.0-9.0), with 93.4% of women presenting 
secondary to symptoms. Headache was the most common symptom, as 
reported by 83 women (68.6%). The mean peak systolic and diastolic 
blood pressures recorded on readmission were 176 ± 17mmHg and 103 
± 10mmHg, respectively. 50.4% of women received IV anti-hypertensive 
agents and 83.5% had magnesium for seizure prophylaxis administered. 
23.1% of women had serum lab abnormalities noted. A majority of 
women (74.4%) had radiologic studies performed, including 54 (44.6%) 
neuroimaging and 47 (38.8%) chest imaging studies. The median length of 
re-hospitalization was 2.0 days (IQR 1.0-6.0), and 13 women (10.7%) were 
admitted to the Intensive Care Unit. Ultimately, 57.9% were discharged 
on anti-hypertensive medication.
*Figure(s) will be available online.
Conclusion: Here we demonstrate significant morbidity and high resource 
utilization in women with delayed-onset PPPEC. Varying management 
strategies for these women are also apparent. Larger studies are needed 
to confirm our findings and to assist in development of evidence-based 
protocols for prevention and management in this understudied population.

S-207
Reciprocal IVF: A Road to Reproduction for Lesbian Couples. Jody 
Esguerra†, L. Grimm†, J. Sehring†, A. Hussain†, E Rosen†, A. Beltsos∗, 
R. Jeelani∗. Vios Fertility Institute, Chicago, IL, United States.
Introduction: A 2010 census revealed a doubling of same sex parent 
households in the US over the last decade. With increased civil rights 
reform and legalization of gay marriage, that number is expected to 
continue to grow, representing a large potential patient population 
requiring assisted reproductive technology (ART) for biological family 
building. For same sex female (SSF) couples, one novel and increasingly 
popular approach to achieving pregnancy is the use of reciprocal in vitro 
fertilization (IVF), also known as co-IVF. In reciprocal IVF, oocytes from 
one partner are inseminated with donor sperm. The resulting embryo(s) is 
transferred to the other partner, who will carry the pregnancy. This option 
allows for the active participation of both partners in an already complex 
family-building process that involves identifying a sperm donor, second 



368A	 Reproductive	Sciences	Vol.	26,	Supplement	1,	March		2019	 Scientific	Abstracts

parent adoption, and variable health insurance coverage. Our objective is 
to identify trends in SSF couples who choose reciprocal IVF as a means 
to family building.
Methods: Retrospective chart review at a fertility center. 16 patients, 
members of 8 SSF couples, were analyzed. Patients underwent fertility 
treatment between 2016 and 2018, receiving care for an average of 7.6 
months. The data was analyzed using chi-square analysis and t-test.
Results: 8 same-sex female couples underwent reciprocal IVF treatments. 
Of the 8 couples, 5 originally intended to pursue reciprocal IVF, while the 
remaining 3 chose reciprocal IVF in response to previous unsuccessful 
treatments. The average age was 37.1 years with a mean AMH of 3.32. 
The couples averaged 3 retrieval cycles and 1.6 transfers. 6 couples 
achieved successful pregnancy and the other 2 remain in treatment. In 
6/8 cases, both partners underwent egg retrievals. Plans regarding which 
patient would serve as the egg source changed in 50% of couples. Only 
12.5% of couples changed their plan regarding which partner would 
carry the pregnancy.
Conclusion: Compared to heterosexual couples, SSF partners have unique 
family building options. Due to the multitude of treatment options for 
lesbian couples with no clinical diagnosis of infertility, they can approach 
ART with a more defined plan. Based on our results, both partners of SSF 
couples should be offered an evaluation of their ovarian reserve, as these 
patients are often willing to do whatever is necessary to achieve their end 
goal of becoming parents. Given the increasing number of SSF couples 
and advancements in ART, our results address a need for better guidelines 
in the workup and treatment of SSF couples. With these findings, we hope 
to improve SSF couples’ experiences with infertility, through managing 
expectations and educating patients on the option of reciprocal IVF. 
Providers should be aware of and sensitive to the psychological impacts 
of changing plans in patients who already undergo significant social and 
societal obstacles in their journey towards parenthood.

S-208
High Fat Diet Induces Reprometabolic Syndrome in Normal Weight 
Women. Kelsey E Jones,1 Katherine Kuhn,1 Andrew P Bradford,1 Irene 
Schauer∗,1,2 Nanette Santoro∗.1 1University of Colorado Anschutz Medical 
Campus, Aurora, CO, United States; 2RMR VA Medical Center, Aurora, 
CO, United States.
Introduction: Obesity negatively impacts conception and pregnancy. We 
have shown that infusion of insulin and free fatty acids (FFAs) in normal 
weight women acutely suppresses LH and FSH secretion and reduces 
pituitary response to GnRH: the repro-metabolic syndrome of obesity. 
However, the chronic consequences of high-fat feeding-induced insulin 
resistance and FFA excess are unknown. Hypothesis: Eucaloric, high-fat 
diet (HFD) feeding of eumenorrheic normal weight women will induce 
the repro-metabolic phenotype, characterized by insulin resistance, high 
circulating FFAs, and decreased gonadotropin secretion and pituitary 
responsiveness.
Methods: Regularly cycling normal weight women (BMI 18-25), aged 
18-38, underwent a baseline cycle of study, followed by one month of a 
eucaloric HFD (50% kcal from fat). Before and after the diet, participants 
underwent an early follicular phase 6-hour frequent (q10’) blood sampling 
with administration of 75 ng/kg GnRH at hour 4, and a 3-hour, 2-stage 
hyperinsulinemic euglycemic clamp (Figure 1). LH, FSH and insulin 
sensitivity were the main outcomes. LH pulsatility was assessed using 
previously published methods. Serum lipidomic analysis before and after 
the diet confirmed compliance.
*Figure(s) will be available online.
Results: Of the 2 women studied to date (final N=20), mean baseline LH 
and FSH and GnRH responsiveness all decreased markedly after the HFD 
(Table 1). Lipdomic analysis confirmed a shift in circulating FFAs, with the 
highest increase seen in oleic acid (Table 1). Insulin sensitivity declined in 
both women indicated by HOMA (Table 1). Body weight did not change.

Subject Values Pre and Post Diet

Subject 
#

Mean 
Baseline 
LH 
mIU/
mL

Mean 
Baseline 
FSH 
mIU/mL

LH 
AUC-
Post 
GnRH

HOMA-
IR

%Change: Oleic 
Acid Levels 
nmol/uL

203- Pre 
Diet 

6.8 13.7 1701.6 0.5 ___

203-Post 
Diet 3.9 11.1 974.1 0.7 117.38%

205-Pre 
Diet 6.4 8.8 1621.4 0.6 ___

205- 
Post Diet 4.5 6.0 1135.6 0.8 31.88%

Conclusion: These preliminary findings demonstrate that chronic 
administration of a eucaloric high fat diet in the absence of weight gain 
induces the repro-metabolic phenotype. The n9 FFA oleic acid may play 
a direct role in pituitary inhibition.

S-209
Vitamin D Deficiency Has No Effect on Uterine Volume Correlation 
with Uterine Hypoplasia. Sasha Mikhael†,1 Sayed Najeemuddin†,2 
Harry Chatzicharalampous†,2 Awoniyi Awonuga∗,2 Angela Beltsos∗,3 
Roohi Jeelani∗.3 1Medical College of Georgia, Augusta, GA, United 
States; 2Wayne State University, Detroit, MI, United States; 3Vios Fertility, 
Chicago, IL, United States.
Introduction: Vitamin D (VD) is known to play a pivotal role in 
reproduction. As Vitamin D deficiency continues to be widespread, 
this will have significant implications on fertility. It has been suggested 
to impact metabolism, which may influence various parameters of 
reproductive physiology, including regulation of gene expression for 
insulin and lipid metabolism, antral follicle count, and oocyte quality. 
In a parallel manner, VD levels have been correlated to endometrial 
receptivity and embryonic implantation. Multiple studies, including 
animal models, have in fact confirmed that VD deficiency is directly linked 
to subfertility, and rat models have demonstrated that VD supplementation 
improves endometrial architecture thereby optimizing implantation. A 
number of mechanisms for VD deficiency causing subfertility have been 
proposed with no definitive answers. To date, no study has investigated 
the correlation of VD deficiency to uterine size. The aim of this study was 
to investigate whether VD deficiency impacts implantation by means of 
uterine hypoplasia in humans.
Methods: A retrospective chart review was performed at a university 
based infertility center. All patients undergoing infertility evaluation 
from 2010 to 2016 for a total of 301 were included after analysis 142 
had complete charts. These were then subdivided into two groups: VD 
deficient (<30ng/ml) and normal VD levels (>30 ng/ml). The following 
parameters were evaluated and matched between the two groups for 
analysis: age, VD level at first visit, BMI, AFC, day 3 estradiol and FSH. 
A uterine volume <75cc was considered to be hypoplastic; in addition, 
not to miss any discrepancies we evaluated the uterine length and width 
(L/W) ratio and used the measurement of 1.6 as the normative value for 
uterine size in a reproductive aged woman. Statistics used were chi-square 
and Fisher’s exact test using SPSS 21.0 (SPSS Inc., Chicago, IL, USA) 
to analyze the data.
Results: Our results indicated that VD deficiency in infertile women 
does not significantly correlate with uterine size. The two groups, VD 
deficient and normal VD levels had ~48.1% and 51.9% (p=.715) of uteri 
<75cc, respectively. When taking into account the L/W ratio, with 1.6 
being normal, >1.6 being hypoplastic, and <1.6 considered enlarged there 
was also no difference between the two subgroups, 80.5% and 73.7% 
(p=1.09), respectively.
Conclusion: Despite perpetual confusion surrounding the role VD 
on reproduction, enough evidence exists to suggest its importance for 
procreation. Although no statistical significance between uterine size and 
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VD level was noted, additional studies must be carried out to investigate 
altered endometrial receptivity associated with deficient levels, to help 
mitigate one of the many hurdles hindering reproductive success.

S-210
Changes in Anti-Müllerian Hormone and Inhibin B in Children 
Treated for Cancer. Anne-Lotte LF van der Kooi†,1 Marry M. van den 
Heuvel-Eibrink∗,2 Sjoerd A.A. van den Berg,1 Wendy van Dorp,1 Saskia 
M.F. Pluijm,2 Joop S.E. Laven∗.1 1Erasmus MC–University Medical 
Center Rotterdam, Rotterdam, Netherlands; 2Princess Maxima Center, 
Utrecht, Netherlands.
Introduction: Diminished reproductive function can be a major late 
effect of childhood cancer treatment, and of great concern for patients 
and their parents. The aim of this study was to evaluate the changes, and 
occurrence of possible recovery, in gonadal function markers in children 
treated for cancer.
Methods: We determined gonadal function markers in children up to 18 
years of age at cancer diagnosis before start of treatment (T0), directly 
after (T1) and one year after (T2) end of cancer treatment. Gonadotoxic 
treatments were categorized as low or high risk for gonadal impairment. 
Anti-Müllerian hormone (AMH) was measured in girls and inhibin B 
in boys and compared to reference populations. To account for age-
dependency of the repeated gonadal function markers, standard deviation 
scores (SDS) were calculated. Repeated measures ANOVA, t-tests and 
linear regression were employed for data analysis.
Results: Baseline gonadal function markers (T0) were available in 129 
girls and 150 boys with newly diagnosed childhood cancer. Paired gonadal 
function markers were available in 49 girls and 54 boys with childhood 
cancer at T0 and T1, and in 27 girls and 32 boys at T1 and T2. Gonadal 
function markers were significantly lower than the reference population 
at each time point (p<0.001). Postmenarcheal girls showed a significant 
decrease in AMH levels between T0 and T1 (SDS -0.72 to -1.32, p=0.007). 
However, in premenarcheal girls this decrease was not significant (SDS 
-1.00 to SDS -1.04). The decrease was significant (p=0.002) in the high-
risk treatment group (from mean SDS -0.82 to SDS -1.44), but not in 
the low-risk treatment group. A decrease in inhibin B levels between T0 
and T1 (SDS -1.14 to -1.43, p=0.045) was observed in the boys cohort. 
Impairment of gonadal function (levels below 5th percentile) at T1 was 
observed in 15 of 27 (56%) girls and in 15 of 32 (47%) boys. Gonadal 
function remained impaired at T2 in 8 of these 15 girls and in 9 of these 
15 boys. In the other 7 girls and 6 boys gonadal function markers showed 
a marked increase to at least above the 10th percentile.
Conclusion: Our data suggest that gonadal function is already 
compromised at diagnosis and is further decreased by childhood cancer 
treatment. However, about half of the children with gonadal impairment 
recovered over time. Evaluation of gonadal function markers before one 
year after end of childhood cancer treatment may therefore be unreliable.

S-211
Do Trophectoderm Biopsies Affect Pregnancy and Neonatal Outcomes 
Following Cryopreserved-Thawed Embryo Transfers? Sophia 
Bachilova†, Lisa Ashcraft, Tayyab Rahil, Vida Rastegar, Cynthia K Sites∗. 
University of Massachusetts--Baystate, Springfield, MA, United States.
Introduction: Preimplantation genetic testing is used to help clinicians 
select the best embryo for transfer in Assisted Reproductive Technology 
cycles. Following trophectoderm biopsy, blastocysts are cryopreserved 
while physicians await biopsy results. We sought to determine if 
blastocyst biopsy with subsequent cryopreserved-thawed embryo transfer 
affects birth weight, preeclampsia rate, live born rate, or prematurity in 
pregnancies compared to cryopreserved-thawed embryo transfer without 
blastocyst biopsy.
Methods: We performed a retrospective study of all women having 
cryopreserved-thawed single blastocyst transfers at an academic medical 
center from 1/1/13-5/31/17, with deliveries >20 weeks gestation. We 
compared patient demographics and outcomes (means, medians, and 
percentages) between cryopreserved-thawed embryo transfers without and 
with biopsy, using Student’s t-test for continuous variables, Mann-Whitney 
U-test for non-parametric variables, and Fisher’s exact test for percentages.

Results: Eighty-nine women (n=68, no biopsy and n=21, biopsy) were 
eligible. Age, pre-pregnancy BMI, race and ethnicity, parity, obstetric 
history, and infertility diagnosis were similar between groups. When 
comparing embryo transfers without biopsy vs. those with biopsy, the 
following were similar: birth weight (3604.5 g vs. 3646 g), preeclampsia 
rates (14.7% vs. 14.3%), and live born rates (98.5% vs. 100%). Rates of 
prematurity (<37 weeks gestational age) were 10.3% without biopsy and 
23.8% with biopsy (p=0.15).
Conclusion: In this novel study comparing cryopreserved-thawed 
embryos without biopsy to cryopreserved-thawed embryos with biopsy, 
birth weight, preeclampsia rate, and live born infant rates in singleton 
gestations are similar. Further studies are needed to determine if 
prematurity is increased following trophectoderm biopsy.

S-212
Is Intramuscular Progesterone Adequate Luteal Support for 
Women at Risk for Ovarian Hyperstimulation Syndrome When 
hCG is Withheld. Lauren A Bishop†,1 Micah Hill,2 Catherine Clough,3 
Kate Devine,3 Kevin Richter,3 Alan Decherney,1 Frank Chang∗.3 1NIH, 
Bethesda, MD, United States; 2Walter Reed Medical Center, Bethesda, 
MD, United States; 3Shady Grove Fertility, Rockville, MD, United States.
Introduction: High responders to ovarian stimulation are at risk of 
developing OHSS. GnRH agonist trigger significantly reduces this 
risk, however, the excellent luteal support provided by hCG is lost. 
Therefore, in patients receiving GnRH agonist trigger who do not have 
excessive risk for OHSS, assessed as having <30 oocytes retrieved, our 
center administers a low dose of hCG following retrieval, and vaginal 
progesterone for luteal support. In high risk patients, we do not give low 
dose hCG, and administer daily IM progesterone. It is not known whether 
IM progesterone provides equivalent luteal support to hCG with vaginal 
progesterone for fresh embryo transfers.
Methods: Fresh autologous IVF cycles where >29 oocytes were retrieved 
from January 2014 to March 2017 following only hCG trigger or only 
GnRH agonist trigger followed by IM progesterone were included. 
Generalized estimating equations were used to account for multiple cycles 
within a single patient and adjusted for age, BMI, oocytes retrieved, 
embryos vitrified and embryos transferred. Outcomes of pregnancy, 
pregnancy loss, live birth and OHSS were compared between groups in 
this adjusted analysis.
Results: 479 autologous fresh embryo transfers met inclusion criteria. 400 
transfers followed GnRH agonist trigger and 79 followed hCG trigger. 
Patients who received GnRH agonist trigger were one year younger (32.2 
vs 33.6 years, P =0.004), had a greater number of oocytes retrieved (36 vs 
34 oocytes, P<0.001), and more supernumerary embryos for vitrification 
(6.8 vs 4.7 embryos, P<0.001). There was no difference in the number of 
good quality embryos transferred, however patients receiving hCG trigger 
had a greater number of total embryos transferred (P<0.001). GnRH 
agonist trigger had a lower likelihood of pregnancy and live birth rate 
in the all models (Table 1). No difference was observed in biochemical 
or clinical pregnancy loss. Three patients using hCG trigger had severe 
OHSS compared to none using GnRH agonist trigger.
Conclusion: While withholding hCG post-retrieval likely reduces 
the risk of OHSS, it resulted in lower pregnancy and live birth rates 
even with IM progesterone for luteal support. This was largely due to 
implantation failure. Freezing all embryos should be considered with very 
high responses to stimulation. These patients may also benefit from post 
retrieval hCG with careful monitoring for OHSS symptoms.
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Pregnancy outcomes by trigger type

hCG Trigger 
+ Vaginal 
Progesterone 
(N=79)

GnRH 
Agonist 
Trigger 
(no hCG 
administered) 
+ IM 
Progesterone 
(n=400)

Unadjusted 
(RR with 
95% CI)

Adjusted 
(Relative 
Risk with 
95%CI)

Embryos 
Transferred 1.6 1.3 P<0.001

Moderate/
Severe OHSS 3 0 P=0.004

Positive hCG 68.3% 42.8%
P=0.01, 
1.92(1.14-
3.21)

P<0.001, 
2.31(1.45-
3.12)

Biochemical 
Pregnancy 
Loss

11.4% 10.8%
P=0.87, 
1.06(0.5-
2.26)

P=0.58, 
1.25(0.57-
2.71)

Clinical 
Pregnancy 
Loss

6.0% 6.0%
P=0.98, 
1.01(0.37-
2.72)

P=0.70, 
0.82(0.29-
2.27)

Live Birth 50.6% 34.0%
P=0.005, 
1.99(1.23-
3.22)

P=0.001, 
2.36(1.38-
3.94)

S-213
Live Birth Weight and Gestational Age in Fresh vs. Frozen Blastocyst 
Embryo Transfers. M. Blake Evans†,1 Kevin Richter,2 William Rallya,3 
Micah J. Hill,1 Alan H. DeCherney,1 Michael Tucker.2 1NIH/NICHD, 
Bethesda, MD, United States; 2Shady Grove Fertility Center, Rockville, 
MD, United States; 3Walter Reed National Military Medical Center, 
Bethesda, MD, United States.
Introduction: Improved neonatal outcomes in pregnancies resulting from 
frozen embryo transfer (FET) cycles when compared to fresh embryo 
transfer cycles have been reported. However, studies also show that FET 
cycles are associated with an increased risk for preeclampsia, macrosomia, 
and post-term birth compared to fresh cycles. Additionally, the effect of 
embryonic stage (cleavage vs. blastocyst) on neonatal outcome is not 
clearly elucidated. This study compares estimated gestational age and 
live birth weight amongst autologous single fresh or frozen blastocyst 
embryo transfers.
Methods: Retrospective cohort of 1,350 fresh and 1,257 frozen autologous 
day 5 blastocyst embryo transfer cycles were evaluated at an academic 
practice facility from 2016 to 2017. Quantitative variables such as age, 
BMI, gestational age, and birth weight were compared by T-test. Binary 
outcomes such as neonatal death, neonatal sex, cesarean section, and 
vaginal delivery were analyzed by chi-square analysis.
Results: In comparison to fresh transfers, patients with frozen embryo 
transfers were 1.7 years older (34.1 vs. 32.4 years, p < 0.0001) and had a 
lower BMI (25.4 vs. 25.9 kg/m2, p < 0.008). Gestational age at birth was 
nearly identical between fresh vs. frozen cycles. (36.9 weeks: 258.4 vs. 
258.3 days, respectively. p = 0.84). Live birth weight (BW) was 5% (153 
grams) higher for frozen embryo transfers (p < 0.0001). Cesarean section 
rates were also higher in patients with frozen embryo transfers (32.0% 
vs. 41.3%, p < 0.0001, relative increase: 29%). The relative reduction in 
the frequency of low birth weight (1500-2000 g) of frozen compared to 
fresh embryo transfers was 36% (p < 0.004). There was also a 3% relative 
increase in the frequency of normal and high birth weight categories 
(90.4% fresh, 93.4% frozen, p = 0.006).

Outcome summary: single blast embryo transfers (fresh vs. frozen). g (grams). 
BW (birth weight).

Fresh 
Transfer

Frozen 
Transfer P-value

Births n = 1,350 n = 1,257

Birth Weight (grams) 3,235 3,388 <0.0001

Extremely low BW (<1000g) 1.0% 0.6% 0.29

Very low BW (1000-1500 g) 0.6% 0.9% 0.29

Low BW (1500-2500 g) 7.9% 5.1% 0.004

Normal BW (2500-4000 g) 84.4% 80.6% 0.01

High BW (4000+ g) 6.0% 12.8% <0.0001

Conclusion: In single blastocyst embryo transfers, gestational age at 
the time of delivery is nearly identical between fresh and frozen cycles 
(36.9 weeks). It is not surprising that patients undergoing FET have a 
significantly increased age since they return for their transfer at a later time 
after their initial fresh cycle. While the mean BW difference is statistically 
significant, the magnitude is not clinically important. However, the 36% 
relative reduction in low BW neonates suggests a potentially reduced risk 
of associated comorbidities with frozen rather than fresh embryo transfer.

S-214
Trilaminar Endometrial Pattern Predicts Live Birth and Pregnancy 
Complications in Frozen Embryo Transfer Cycles. V Flores†, S 
Bjorkman, D Kelk, N Kodaman, P Kodaman∗. Yale School of Medicine, 
New Haven, CT, United States.
Introduction: Recent studies show that endometrial thickness may be 
positively associated with clinical pregnancy (CP), but not with live birth 
(LB) after embryo transfer. Whether a favorable trilaminar endometrial 
pattern predicts CP or LB is unclear. The objective of this study was to 
assess the relationship of endometrial pattern and thickness with CP and 
LB in frozen embryo transfer (FET) cycles.
Methods: Prospective cohort study of 100 consecutive FET cycles at 
a single academic center. Donor egg-derived embryos and genetically 
tested embryos were excluded as were natural thaw cycles. Endometrial 
pattern and thickness were assessed prior to progesterone start, with 
pattern classified as trilaminar (A), intermediate (B), or homogenous 
(C). Age at embryo cryopreservation, BMI, peak estradiol (E2), days 
on E2, and number of embryos transferred were collected and adjusted 
for in subsequent analyses. A multivariate regression model was used 
to test whether endometrial pattern and thickness were independently 
associated with positive pregnancy test (+hCG), CP, and LB, as well as 
with secondary outcomes, such as hypertensive disorders of pregnancy 
(HTN), birth weight, and gestational age at delivery.
Results: Pattern A was independently associated with LB (p=0.030) and 
CP (p=0.023), but not with +hCG, whereas endometrial thickness was 
associated only with +hCG (p=0.026); thus, Pattern A correlated with 
ongoing pregnancy (i.e., fewer biochemical losses). Odds of CP were 
2.7 times greater (95% CI [1.1, 6.6]) with Pattern A than with Patterns B 
or C (combined). Odds of LB were 2.6 times greater (95% CI [1.1, 6.2]) 
with Pattern A. When conditioned upon +hCG, the relationship between 
endometrial pattern and CP remained significant (p=0.047). Of subjects 
with LB for whom hypertension data were available (n=36), those with 
Pattern A were less likely to develop HTN (p=0.00070); BMI and number 
of embryos transferred were positively associated with HTN (p=0.0064 
and 0.0010, respectively). Pattern type was not related to birth weight, 
gestational age at delivery, or multiple gestation.
Conclusion: Trilaminar endometrial pattern is an independent predictor of 
LB in FET cycles, conferring an almost 3-fold increase in the odds of LB. 
In addition, trilaminar pattern appears to protect against biochemical loss 
and HTN. We therefore recommend consideration of endometrial pattern 
when deciding whether or not to proceed with transfer of cryopreserved 
embryos.
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Endometrial Pattern and Pregnancy Outcomes

Lining 
Type

# of 
patients Avg. Age +hCG CP LB HTN

A 44 34.1 75.0% 66.0% 54.5% 15.0%

B/C 56 34.0 67.9% 46.4% 35.7% 43.8%

S-215
Impact of Obesity on Embryo Morphokinetics using Time-Lapse 
Imaging. Anne P Hutchinson†, Dana Kimelman, Rafael Confino, John 
Zhang, Christina E Boots, Mary Ellen Pavone∗. Northwestern, Chicago, 
IL, United States.
Introduction: Obesity has become a serious health concern in the United 
States affecting nearly 35% of Americans. Obese women are more likely 
to experience infertility and to fail to become pregnant in both natural and 
assisted conception cycles. In the setting of assisted reproduction, obesity 
is associated with increased gonadotropin usage, longer stimulation, 
lower serum peak E2 level, reduced oocyte retrieval, and decreased 
pregnancy and live birth rates. However, it is unclear whether these less 
favorable outcomes are secondary to alterations in embryo quality. In 
this study, we use time-lapse imaging to compare early morphokinetic 
parameters of embryos of obese and non-obese patients to assess for 
any differences between the groups which may explain observed poor 
reproductive outcomes.
Methods: This retrospective clinical comparative study was performed 
using data collected between 2014 and 2016 in the Division of 
Reproductive Endocrinology and Infertility at Northwestern University. 
Demographic data was collected, and BMI was calculated by patient 
height and weight on the day of oocyte retrieval. All embryos were 
individually cultured in a time lapse incubator (EmbryoScope) from time 
of fertilization to the blastocyst stage. Only embryos that developed into 
blastocysts were included. PGS-tested embryos were biopsied on day 5 
or day 6. Patients were divided into normal (BMI<30) and obese (BMI 
>30) groups for analysis. T-test was used for statistical analysis with 
significance set at p<0.01.
Results: 2294 embryos underwent morphokinetic evaluation following in 
vitro fertilization between 2014 and 2016, including 351 embryos in the 
BMI>30 group and 1943 embryos in the BMI <30 group. Average age for 
obese patients was 36.7 years, 35.7 years for non-obese. Early Time Lapse 
Morphokinetics parameters were analyzed. Our data shows no difference 
in any time point analyzed: tpnf, T2, T3, T4, T5, T6, T7, T8. Subgroup 
analysis was performed on 325 PGS-tested euploid embryos, including 28 
embryos in the BMI >30 group and 297 embryos in the BMI <30 group 
which also revealed no significant difference in any time point analyzed.
Conclusion: Our data shows no association between obesity and 
embryo morphokinetic parameters. This observation remained true when 
analysis was limited to biopsy proven euploid embryos. This suggests 
that negative reproductive outcomes in obesity are not related to early 
embryo development.

S-216
Having Supernumerary Embryos Significantly Improves Chances of 
Live Birth Following an IVF Cycle and This Increase is Influenced 
by Several Patient Factors. Yetunde Ibrahim†, Gregory Stoddard, Erica 
Johnstone∗. University of Utah, School of Medicine, Salt Lake City, UT, 
United States.
Introduction: Recent publications demonstrating euploid live births 
from embryos found to be mosaic or aneuploid have called into question 
the benefits of preimplantation genetic testing for aneuploidy (PGT-A). 
No selection technique has been found with a specificity (for no live 
birth) of 100%, and discarding embryos based on any method may harm 
the cumulative outcome of an IVF cycle. Using the SART database, we 
assessed factors predictive of having supernumerary embryos in the year 
2014, as supernumerary embryos are necessary for selection techniques 
to benefit live birth rates. Based on the preliminary data, we sought to 
uncover what factors influenced the chances of live birth in women with 
supernumerary embryos.

Methods: This was a retrospective cohort study of women who underwent 
a fresh autologous IVF cycle in 2014. Data were obtained from the Society 
for Assisted Reproductive Technology. We computed the proportion of 
women with and without supernumerary embryos who had a live birth. We 
defined supernumerary as one or more embryos cryopreserved following 
a fresh transfer. Using chi-squared test, we compared live birth rates 
between these groups. In women who had supernumerary embryos, we 
fitted a univariable Poisson regression for the outcome of live birth. We 
combined all variables with a p-value < 0.20 into a multivariable Poisson 
regression model.
Results: There were 28,590 subjects who had supernumerary embryos 
following a fresh transfer in 2014. Of these, 14,347 (50.18%, 95% CI: 
49.60 - 50.76%) achieved a live birth. There were 32,026 who did not 
have supernumerary embryos following their fresh transfer in 2014. Of 
these, 8,538 (26.66%, 95% CI: 26.18 - 27.15%) had a live birth. Live birth 
rates were significantly different between these two groups (p < .001). 
Of the cohort, 23.5% did not achieve live birth and had supernumerary 
embryos cryopreserved for future attempts. We included 14,048 patients 
with supernumerary embryos into our multivariable regression analysis 
after excluding those with missing AMH. Multivariable Poisson regression 
identified several significant risk factors for a live birth (Table 1).
Conclusion: Women with supernumerary embryos have an increased 
chance of a live birth following their fresh transfer. Increasing age and 
BMI and cleavage stage transfers were significantly associated with 
reduced chances of live birth. Fewer than a quarter of all IVF cycles have 
the potential to benefit from embryo selection technology.

Table 1: Factors influencing chances of live birth in women with 
supernumerary embryos.

Variables (Referent) Risk Ratio 
(95% CI) p-value

Adjusted 
Risk Ratio 
(95% CI)

p-value

Age (< 35)

35 - 37 0.88 (0.86 - 
0.91) <.001 0.89 (0.86 - 

0.93) <.001

38 - 40 0.71 (0.68 - 
0.74) <.001 0.73 (0.69 - 

0.78) <.001

41 - 42 0.48 (0.43 - 
0.53) <.001 0.49 (0.41 - 

0.58) <.001

> 42 0.30 (0.22 - 
0.40) <.001 0.31 (0.20 - 

0.50) <.001

BMI (18.5 - 
24.9)

< 18.5 1.00 (0.92 - 
1.08) .961 0.99 (0.91 - 

1.09) .901

25.0 - 
29.9

0.93 (0.90 - 
0.96) <.001 0.93 (0.89 - 

0.96) <.001

> 30 0.87 (0.84 - 
0.90) <.001 0.86 (0.82 - 

0.90) <.001

AMH (1.0 
- 3.0)

< 1.0 0.90 (0.85 - 
0.95) <.001 0.95 (0.90 - 

1.01) .082

> 3.0 1.09 (1.05 - 
1.12) <.001 1.05 (1.01 - 

1.09) .005

Nulligravida Gravida 
(1+)

0.95 (0.93 - 
0.97) <.001 1.01 (0.98 - 

1.05) .382

Prior fresh 
transfer (0) 1+ 0.89 (0.86 - 

0.91) <.001 0.95 (0.91 - 
0.99) .021

Prior frozen 
transfer (0) 1+ 0.90 (0.87 - 

0.94) <.001 0.96 (0.90 - 
1.03) .219

Number of 
embryos 
transferred 
(1)

2 1.05 (1.03 - 
1.08) <.001 1.14 (1.10 - 

1.18) <.001

3+ 0.67 (0.63 - 
0.72) <.001 1.10 (0.98 - 

1.23) .095

Blastocyst 
transfer

Cleavage 
stage 
transfer

0.79 (0.77 - 
0.81) <.001 0.82 (0.79 - 

0.86) <.001
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S-217
Lower BHCG and Estradiol Levels in Early Pregnancy after IVF 
Are Associated with Stillbirth. Robert Setton†, Lilli Zimmerman, Zev 
Rosenwaks, Steven Spandorfer∗. Weill Cornell Medicine, New York, NY, 
United States.
Introduction: It has been suggested that the risk of perinatal mortality 
is higher in pregnancies conceived with in-vitro fertilization (IVF) with 
and without intracytoplasmic sperm injection (ICSI). It is not known 
what specific aspects of assisted reproductive technology (ART) confer 
this increased risk and what parameters are predictive of stillbirth. We 
sought to compare early pregnancy hormone profiles between pregnancies 
that resulted in stillbirth and those that resulted in livebirth to determine 
if differences in those parameters could help predict risk of subsequent 
stillbirth.
Methods: Patients who underwent IVF with autologous fresh embryo 
transfer with a delivery after 24 weeks were included. In this retrospective 
study, only pregnancies with a single gestational sac were analyzed. 
Patients were stratified into those who had a livebirth and those who 
had a stillbirth. The primary outcome was cycle day 28 or 29 estradiol, 
progesterone, and BHCG levels. Secondary outcomes included 
endometrial lining at trigger, peak estradiol levels, number of oocytes 
retrieved, and use of ICSI. Statistical analysis included student’s t-test and 
chi-square test. P<0.05 was deemed statistically significant.
Results: A total of 5,850 patients who underwent IVF with fresh transfer 
between January 2000 and December 2016 who had a single gestational 
sac and delivered an infant after 24 weeks were included. There were 
5,832 livebirths (99.69% of total deliveries) and 18 stillbirths (0.31%) 
that were analyzed. The two groups were similar in age, gravity, parity, 
endometrial thickness at trigger, peak estradiol levels, number of oocytes 
harvested, number of mature oocytes, fertilization rate, and use of ICSI. 
The cycle day 28 or 29 estradiol (615±6.8 vs. 426±210.4, P=0.027) and 
BHCG (224±1.8 vs. 120±16.8, P=0.016) levels were significantly higher 
in the livebirth group compared to stillbirth group. Cycle day 28 or 29 
progesterone levels did not differ significantly between the two groups 
(71±0.7 vs. 58±19.3, P=0.34 for livebirth and stillbirth, respectively). 
Secondary sub-analysis revealed increased risk of stillbirth with BHCG 
<100mIU/mL (RR 3.7, 95% CI 1.3-10.6, P=0.02) and estradiol <150pg/
mL (RR 3.3, 95% CI 1.1-10.0, P=0.04).
Conclusion: Singleton pregnancies from fresh autologous IVF that 
resulted in stillbirth were associated with lower early estradiol and BHCG 
levels compared to singleton pregnancies that resulted in livebirth. No 
difference was seen for progesterone levels, though progesterone levels 
are likely confounded by use of supplementation.

S-218
The Genetic Architecture of Endometriosis. Kenneth Ward∗, Hans M 
Albertsen, Rakesh Chettier. Juneau Biosciences, LLC, Salt Lake City, 
UT, United States.
Introduction: Endometriosis is a prevalent and important cause of 
chronic pain and infertility. Unfortunately, history, physical exam, pelvic 
ultrasound, and even the “gold standard” of laparoscopic visualization/
histology have limited diagnostic sensitivity and specificity. Furthermore, 
histology and staging correlate poorly with the symptoms, disease 
course, risk of malignancy and other critical clinical parameters. We 
have developed a DNA-based algorithm for predicting endometriosis 
pathophysiology, and ultimately we hope to define relevant molecular 
subtypes.
Methods: Caucasian women with surgically confirmed endometriosis 
were studied. Population controls matched for ancestry were compared 
as it is difficult to develop a sufficiently large cohort with NO evidence of 
endometriosis. Specifically, we compared data from 55,860 non-Finnish 
Europeans (gnomAD database version 2.0.2, Broad Institute)] who were 
not screened for endometriosis and thus have the expected rate of disease. 
Endometriosis associated markers were previously discovered using 
genome wide association studies (GWAS) involving 5,571 women with 
surgically confirmed endometriosis and 21,971 controls and whole exome 
sequencing (WES) of 2,904 affected women.

Results: Ethnicity was confirmed using ancestry informative markers. 
Genotypes for 77 GWAS markers from our studies and published meta-
analyses were combined into an “ancestral risk” term using logistic 
regression. 712 low-frequency WES variants were tested and individually 
weighted using the odds ratio with respect to disease. Nine genes with 
relatively frequent but varied mutations were sequenced to test for 
“private” mutations (again weighted by odds ratios). A cohort of 1,458 
Caucasian women with endometriosis and 758 controls were used to 
train the prediction algorithm. The mean genetic risk score was 1.6 in 
population controls and 5.3 in endometriosis patients (p<10-16). The Area 
Under the Curve (AUC) of predictor was excellent (0.91), even though 
endometriosis was not excluded in population controls. Validation and 
refinement of the predictive model is under way using additional cohorts.
Conclusion: Common polymorphisms detected by GWAS have 
consistent but relatively small impact on the risk for endometriosis. Most 
endometriosis patients carry one or more low-frequency “major risk” 
alleles; the disease is sufficiently heritable that DNA-based predictions 
should be possible. Clinical correlations with the underlying genetics may 
help to explain the heterogeneity of this enigmatic disorder.

S-219
Effect of Controlled Ovarian Stimulation on White Blood Cell Count 
in Polycystic Ovary Syndrome Patients. Eugenia Alleva†, Laura 
Privitera, Valeria Stella Vanni, Luca Pagliardini, Enrico Papaleo. San 
Raffaele Hospital, Milano, Italy.
Introduction: Controlled ovarian stimulation (COS) is known to induce 
an inflammatory response which, in severe cases, may lead to the 
development of ovarian hyperstimulation syndrome (OHSS), a dreaded 
complication of IVF treatments. Polycystic ovary syndrome (PCOS) is 
a risk factor for the development of OHSS and a common indication for 
IVF. Increasing evidence suggests that PCOS may be characterized by a 
chronic low-grade inflammation independently from other comorbidities 
such as insulin resistance and obesity. Whether the inflammatory drive of 
COS has greater consequences in these patients, however, is unknown. 
To answer this question, we sought to investigate the effect of COS on 
complete blood counts, and in particular differential white blood cell 
counts, in PCOS patients with respect to non-PCOS controls.
Methods: We retrospectively analyzed 2700 first-attempt IVF cycles 
performed on 250 PCOS patients and 2450 non-PCOS controls. Venous 
blood samples were taken twice, within 3 months before COS and within 
one hour after oocyte pick up, and analyzed for total blood cell count 
including total white blood cell count and differential white blood cell 
counts. Total blood cell count parameters, including baseline, at the day 
of pick up and delta, were compared using Student’s T test. Multivariate 
analysis controlling for BMI, age, and number of oocytes retrieved was 
also performed.
Results: Baseline absolute lymphocytes (LYM) and basophil counts 
where significantly higher in PCOS-patients (p<0,01), but no difference 
in total white blood cell (WBC) and absolute neutrophil(NEU) counts was 
found between the groups. At the day of pick up, WBC, NEU and LYM 
counts were significantly higher in the PCOS-group (p<0,01). WBC and 
NEU counts increased with respect to baseline values in both groups, but 
the increase was greater in PCOS patients (p<0,01). While delta of the 
neutrophil-to-lymphocyte ratio (NLR) from baseline to the day of ovum 
pick up was significantly greater in the PCOS-group (p=0,03), the NLR 
value at the day of pick up was not significantly different between the 
groups. Red blood cell count, platelet count, hemoglobin concentration and 
hematocrit were significantly higher in the PCOS group both at baseline 
and after COS (p<0,01).
Conclusion: The increased baseline LYM count in PCOS patients with 
respect to control is consistent with previous studies demonstrating a 
chronic low-grade inflammation in PCOS. Even though COS lead to an 
increase in WBC and NEU counts in both groups, both the delta and the 
absolute values at the day of pick up where greater in the PCOS group, 
suggesting that PCOS-patients are more susceptible to the inflammatory 
drive of COS than non-PCOS patients. This finding is especially interesting 
in face of the increased risk for OHSS seen in these patients, which may, 
to some degree, be due to the enhanced inflammatory response to COS.
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S-220
Effect of Aqueous Extract of Bauhinia Sp. on a Murine Model of 
Polycystic Ovary Syndrome. Juan Carlos Flores-Alonso∗, Irma Fabiola 
Domínguez Áviles∗, Maria Guadalupe Delgado López∗, Karina Lara 
Cruz†, Leocadia Nicolas Andres†, Maria del Rosario Sánchez Romero†. 
Instituto Mexicano del Seguro Social, Atlixco, Mexico.
Introduction: Polycystic ovary syndrome (PCOS) is the endocrinopathy 
that affects more than 10% of women in reproductive age. Its clinical 
manifestations include menstrual dysfunction and hyperandrogenic 
symptoms, which are frequently associated with metabolic disorders as 
hyperinsulinemia, insulin resistance and obesity. The main treatments 
for PCOS are surgical and pharmacological treatments. Between 
pharmacological treatments is metformin, which improves insulin 
uptake by improving ovarian function and reduces some factors that 
can induce PCOS. In addition, other treatments used is the reduction of 
body weight. In the ethnobotany, the use the leaves of the plants of the 
Bauhinia genus has been documented as a home remedy to regulate blood 
glucose levels. Laboratory studies have proven that the extracts of these 
plants have hypoglycemic properties (like metformin), lipid-lowering and 
antioxidants. In this study, we evaluate the effect of the aqueous extract of 
Bauhinia sp. on the intake of food, body weight, glucose, estrous cycle and 
development of cysts in a murine model of polycystic ovary syndrome.
Methods: Prepuberal female mice (CD-1, 20-25 g body weight [BW]), 
were treated with DHEA (6 mg/100 g BW) during twenty days to induce 
the hyperandrogenic condition. The mice control received sesame oil 
as vehicle. After hyperandrogenic induction, the aqueous extract of 
Bauhinia sp was administered to each group orally, in the following doses: 
CONTROL-EXTRACT (100 mg/100 g BW), EXTRACT-1 (50 mg/100 
g BW), EXTRACT-2 (100 mg/ 100 g BW) and EXTRACT-3 (200 mg/ 
g BW) for twenty consecutive days. During this procedure body weight, 
food intake, glucose levels and the estrous cycle stage were recorded. At 
the end of the experiment, the mice were sacrificed to obtain pancreas, 
liver and kidneys to evaluate toxicity. In addition, sialic acid levels are 
measured to determine the inflammation condition
Results: The DHEA administration induced a hyperandrogenic condition 
observed in DHEA and Extract groups. In these mice, was observed a 
constant estrous and incomplete estrous cycles compared with control 
group. When the Bauhinia sp. extract was administrated, the BW was 
decreased and maintained in experimental groups without affect food 
intake. In addition, glucose levels were unaltered during the treatments. On 
the other hand, only in the EXTRACT-3 group was observed the reduction 
of sialic acid. It should be noted that no alterations were observed in the 
organs of the mice treated with the extract.
Conclusion: The Bauhinia sp extract could be used as new treatment for 
hyperandrogenic condition because it reduces body weight and improves 
the reproductive condition without affecting food intake.

S-221
Preclinical and Clinical Development of the Highly Selective and 
Potent Androgen Receptor Antagonist BAY 1161116 for Polycystic 
Ovary Syndrome. Flavio Ewerton, Duy Nguyen, Nubbemeyer Reinhard, 
Niladri Chattopadhay, Andrea Wagenfeld, Thomas M. Zollner, Gesa Deeg, 
Martin Fritsch∗. Bayer AG, Berlin, Germany.
Introduction: Polycystic ovary syndrome (PCOS) severely affects the 
health and quality of life of up to 20% of women in reproductive age 
world-wide. While the etiology of the disease is unclear, the androgen 
excess seen in up to 90% of affected women leads to several, often 
combined symptoms such as hirsutism, acne, ovarian cysts, infertility 
and metabolic syndrome (Escobar-Morreale 2018). High androgen 
levels seem to worsen metabolic parameters already in lean women 
(Valderhaug 2015), and might be responsible for and amplify the vicious 
circle of endocrinologic and metabolic disregulations seen in PCOS 
(Escobar-Morreale 2007). Currently available antiandrogens approved 
for other indications are prescribed off label for treating symptoms of 
PCOS. However, their side effect profiles prohibit their widespread use in 
treatment of PCOS. Therefore, we aimed to develop a new antiandrogen 
for treatment of PCOS.

Methods: Screening of our compound library using an androgen receptor 
reporter assay resulted in the identification of a suitable chemical cluster 
showing androgen receptor antagonism. Subsequent optimization 
uncovered BAY 1161116 as a potent and pure antagonistic antiandrogen 
with an IC50 of approx. 50nM and no relevant activity on other steroid 
hormone receptors.
Results: Preclinical research: In the rat Hershberger assay, BAY 1161116 
showed ~10-fold lower IC50 of the unbound drug as compared to 
hydroxyflutamide. BAY 1161116 improved estrous cyclicity and metabolic 
parameters in several established rat PCOS models, e.g. testosterone 
propionate, letrozole, and DHT induced models. Pharmacokinetic analysis 
revealed BAY 1161116 to be a low clearance compound with a moderate 
distribution volume and a long terminal half-life. BAY 1161116 showed no 
toxicological findings in relevant preclinical models and assays. Clinical 
study: BAY 1161116 was predicted to show acceptable oral bioavailability 
in humans. Unexpectedly, in the phase I single dose escalation study, 
exposure of BAY 1161116 in healthy female volunteers remained several 
fold below expected values, which did not allow reaching the predicted 
therapeutic exposures. Detailed analysis did not uncover unexpected 
metabolism or clearance in humans.
Conclusion: Available data point to limited absorption as the most likely 
reason for the low human exposure.

S-222
Alpha-Lipoic Acid May Improve the Clinical, Endocrine and 
Metabolic Features of Polycystic Ovary Syndrome through an 
Insulin-Sensitizing Effect and an Antioxidant Action. Anna Tropea∗, 
Elisa Scarinci∗, Giovanna Notaristefano†, Simona De Cicco∗, Simone 
Michele Fabozzi†, Ornella Alesiani∗, Antonio Lanzone∗, Rosanna Apa∗. 
Università Cattolica del Sacro Cuore Roma, Roma, Italy.
Introduction: Alpha-lipoic acid (ALA) is an organic compound that acts 
as a powerful antioxidant, being able to scavenge the reactive oxygen 
species. Several studies evaluate the effect of ALA on diabetes mellitus, 
a metabolic disorder associated with increased formation of free radicals 
and decreased antioxidant potential, leading to oxidative damage of cell 
components. In particular, ALA seems to be able to enhance glucose 
control in patients with type 2 diabetes, presumably acting on glucose 
uptake, improving insulin sensitivity and reducing oxidative stress. The 
aim of our study was to investigate the effects on clinical, endocrine and 
metabolic features of women affected by polycystic ovary syndrome 
(PCOS) of ALA treatment and to assess how it affects oxidative stress.
Methods: In this pilot cohort study, twenty five hyperinsulinemic 
women with PCOS (BMI 25.11±4.72; age range 15-34 years) were 
enrolled. Clinical, hormonal and metabolic parameters before and after 
a six-months ALA treatment (800 mg/daily) were evaluated. Patients 
compliance to treatment was checked with a questionnaire about side-
effects and a subjective evaluation about tolerability of the administered 
drug. All patients completedthe study therapy without major protocol 
infringement. Investigations were performed during the early follicular 
phase of the menstrual cycle (spontaneous or progestogen-induced): after 
fasting overnight for 10-12 h, blood samples for hormonal and metabolic 
assays and OGTT (oral glucose tolerance test) were collected and pelvic 
ultrasound was performed. Malondialdehyde (MDA) in blood plasma and 
peripheral mononuclear cells, obtained by density-gradient centrifugation, 
was assessed by spectrophotometry. CoenzymeQ10 (CoQ10) in plasma 
and cells was assayed by high-performance liquid chromatography 
(HPLC). Plasma Total Antioxidant Capacity (TAC) was also measured 
by spectrophotometry.
Results: Our preliminary results showed a significant increase of the 
number of spontaneous cycles after six months of treatment. There 
was a significant reduction of HOMA index and basal serum level of 
insulin as well as a significant increase of SHBG level was observed. 
Finally, a decrease of oxidative stress markers (MDA) with an increase 
of CoenzymeQ10 was observed.
Conclusion: Our study shows ALA treatment ability to improve clinical 
and metabolic features in patients with PCOS, increasing insulin sensitivity 
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and reducing oxidative stress. This strenghthens the hypothesized link 
between insulin resistance/hyperinsulinemia and oxidative damage and 
lead to new therapeutic strategies in patients with PCOS.

S-223
Prenatal Androgen Excess Transforms the Transcriptome of Neonatal 
Murine Ovaries. Liubin Yang†, Pardis Hosseinzadeh†, Maya Barsky†, 
Blesson Chellakkan Selvanesan∗. Baylor College of Medicine, Houston, 
TX, United States.
Introduction: Androgen exposure in late gestation is sufficient to induce 
polycystic ovarian (PCO) phenotype in adult murine offspring. Yet the 
developmental window during which hyperandrogenism exerts its effect 
is unclear. Observational studies show that women with PCO have 
offspring with abnormal metabolic phenotype in the first 2 years of life. 
We hypothesized that prenatal androgen exposure alters ovarian gene 
expression during the neonatal period.
Methods: Pregnant C57Bl/6J (6-8 weeks old) female mice were treated 
with dihydrotesterone (DHT, 250ug/day, n=3) or vehicle (n=3) from days 
16 to 18 of pregnancy. Ovaries (day 0) of the female offspring were micro-
dissected and total RNA was isolated. RNA-seq libraries of 150bp paired 
end reads were generated and sequenced on Illumina HiSeq platform. 
Reads were processed with Trimmomatic and mapped using HiSAT2 and 
normalized with HTSeq. Differential expression analysis was performed 
using DESeq2 allowing false discovery rate (FDR) of 0.05 and expression 
change (log2 fold-change ratio > 1) and applied to EnrichR and Gene Set 
Enrichment Analysis (GSEA).
Results: More than 26 million reads were generated per sample with 
greater than 89% alignment rate of unique reads. DHT treatment 
upregulated 241 upregulated and downregulated 112 genes. The 
upregulated genes were associated with infertility (Nanos1, Gdf9, Padi6, 
Figla) and abnormal folliculogenesis (Tbpl2, Zp3, Zp2). The upregulated 
genes also were significant for expression of perturbed testosterone ligand 
signaling (Ckmt2, Pln, Actn2) and expression of estradiol ligand signaling 
(Ndrg4, Th, Tnnc1). The top upregulated genes were enriched for those 
related to myogenesis (Mb, Myl2, Ckmt2) (NES>2.4, FDR <0.005) using 
GSEA. Downregulated genes were enriched for pathways in estriol ligand 
perturbations (Cfd, Cdkn1c, Fabp4), adipogenesis (Bmp2, Klf6) and 
correlated with expression of transcription factor binding sites of Gata1 
and Esr1. Structural genes including those involved eye development (Th, 
Grhl3, Unc458, Hey2) and Type III intermediate filament related genes 
(Ret, Crygs, Bche, Vwf) were highly enriched (NES<-2.4, FDR<0.01). 
To investigate whether our samples were enriched for specific ovarian cell 
types, we analyzed publicly available murine granulosa and cumulus cell 
transcriptome data, and found that our samples clustered separately from 
either cell population by principal component analysis and hierarchical 
clustering.
Conclusion: The results demonstrate that prenatal androgen exposure is 
sufficient to alter multiple downstream transcriptional pathways involved 
in folliculogenesis and myogenic response at birth. The prenatal exposure 
also induces abnormal downregulation of structural genes perhaps 
contributing to ovulatory dysfunction. The data shed light on the diverse 
mechanisms through which prenatal hyperandrogenism induces PCO 
phenotype at birth.

S-224
Impact on Climacteric Vasomotor Score of Behavior Change 
Attributed to Access to Standardized Menopause-Related Quality of 
Life Scores vs. Doctor’s Influence. Timothy D Dye∗,1 Miriam T. Weber,1 
Morley Christopher,2 Ivelisse Rivera,1 James R Woods.1 1University 
of Rochester, Rochester, NY, United States; 2SUNY Upstate Medical 
University, Syracus, NY, United States.
Introduction: Vasomotor (hot flashes) and vaginal symptoms are the 
most closely associated symptoms with menopausal hormonal changes. 

Hot flashes affect from 50% to 82% of US women who experience natural 
menopause. Despite the prevalence of these symptoms, few women are 
treated with any therapies (hormonal or not). We used a customized 
Electronic Health Record intervention to gather menopause Quality 
of Life scales from women, graphically tabulate that information, and 

provide the information to women for their use and to their practitioners 
should they wish to access it during a clinical visit. We ascertained the 
differential impact on vasomotor symptoms of behavioral changes driven 
by the women’s own use of the information themselves, or through advice 
from their practitioners.
Methods: Women (n=73) between age 45-65 presenting for primary care 
in Family Medicine and Obstetrics-Gynecology ambulatory settings of 
SUNY Upstate Medical University completed the Green Climacteric 
Scale (GCS) through EPIC’s MyChart portal at baseline (t0) and three 
months later (t1). The women were presented with their own summarized 
information, as were their practitioners. The GCS Climacteric Vasomotor 
Subscale (CVS) quantifies such symptoms as hot flashes and night sweats. 
Women were asked if they made behavioral changes during this three 
month period in diet, sleep, exercise, or medications, attributable either 
to their own use of the QOL scales provided or to their doctor’s advice. 
Stratified ANOVA analyses using SPSS (v25.0) of the rate of change 
between t1-t0 was used as the main outcome variable.
Results: In total, 74.5% of women (n=50) indicated they made a 
behavioral change in the three months from baseline to t1, . Overall 
during this period, CVS decreased 12% (-0.356 t1-t0; +/- 0.14 SEM). Rate 
of decline in CVS for women who made behavioral changes based on 
knowing and using their QOL scores themselves compared with those 
who did not was not significant (-0.270 v. -.900; p=0..126). In contrast, the 
rate of decline in CVS for women who made behavioral changes based on 
their physicians’ input compared with those who did not was statistically 
significant (-1.000 v. -0.190; p=.019).
Conclusion: Behavior change influenced by a woman’s doctor had a 
stronger impact on VMS symptomatology than did behavior change 
influenced by the woman’s own use of QOL scores. The high proportion 
of women whose menopausal symptoms are negatively impacting 
their quality of life who are not presently receiving treatment for these 
symptoms reflects a care gap that should be addressed. EHR-based tools 
may be one mechanism to provide menopause-related QOL information 
to clinicians for use during the clinical encounter.

S-225
Oocyte Cryopreservation in Women with DOCK8 Deficiency. Olivia 
J Carpinello†, Steven A Gay, Jessica Zolton†, Kristen Cole, Alexandra 
Freeman, Nirali Shah, Steven Holland, Dennis Hickstein, Micah J Hill∗, 
Alan H DeCherney∗. NIH, Bethesda, MD, United States.
Introduction: The objective of this study is to describe controlled ovarian 
hyperstimulation (COH) in women with DOCK8 deficiency, an autosomal 
recessive immune disorder that predisposes to viral skin infections, 
squamous cell and viral-driven malignancies. This condition is currently 
treated with myeloablative allogeneic stem cell transplant. Due to the use 
of gonadotoxic therapy, patients are at high risk of ovarian failure. Thus, 
fertility preservation is commonly offered to these patients.
Methods: This is a retrospective case series of three women with DOCK8 
deficiency who underwent COH for oocyte cryopreservation prior to 
myeloablative hematopoietic stem cell transplant at a single institution. 
Outcomes examined include pre-transplant antimullerian hormone 
(AMH), cycle day 3 follicle-stimulating hormone (FSH) and estradiol 
(E2) levels, total doses of FSH and human menopausal gonadotropins 
(HMG) administered, serum E2 on day of trigger, and total number of 
metaphase II oocytes retrieved.
Results: The mean age at stimulation was 17.6 years [13-24 years] and 
mean pre-transplant AMH was 0.73 ng/mL [0.5-1.0 ng/mL]. The mean 
total dose of FSH was 2,733 IU [1,575- 3700 IU] and hMG was 1,675 
IU [1,275-2,175 IU]. Two of the three cases received Leuprolide acetate 
trigger due to an increased risk of ovarian hyperstimulation syndrome. 
The mean number of total of metaphase II oocytes was 9.3. There were 
no adverse outcomes.
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Patient
Age at 
Stimulation 
(years)

Day 3 
FSH 
(U/L)

Day 
3 E2 
(pg/
mL)

Total 
FSH 
Dose

Total 
hMG 
Dose

E2 
Day of 
Trigger 
(pg/
mL)

Number 
of MII 
Oocytes

1 16 2.6 <5 1,575 
IU

1,275 
IU 4,188 9

2 24 4.5 75.4 2,925 
IU

2,175 
IU 1,546 10

3 13 3.6 51 3,700 
IU

1,575 
IU 3,410 9

Conclusion: To our knowledge, this is the first study to analyze outcomes 
of COH in women with DOCK8 deficiency. Our findings suggest that 
COH in women with DOCK8 deficiency is both safe and effective with 
appropriate response to ovarian stimulation and oocyte yield. Thus, oocyte 
cryopreservation should be considered prior to gonadotoxic therapy. 
Although the effect the DOCK8 mutation has on fertilization is not yet 
known, oocyte vitrification should be made available to patients.

S-226
Oocyte Disposition Preferences: A Comparison of Medical and Social 
Fertility Preservation Patients. Anne P Hutchinson†, Rafael Confino, 
John Zhang, Susan C Klock, Angela K Lawson, Mary Ellen Pavone, Mary 
Ellen Pavone∗. Northwestern, Chicago, IL, United States.
Introduction: Oocyte vitrification (OV) for fertility preservation (FP) has 
become increasingly prevalent for both social and medical indications. 
With higher public awareness of age related decline in fertility, more 
women have elected to undergo FP as a way to minimize biologic pressures 
on family building. Similarly, patients diagnosed with a condition 
requiring potentially gonadotoxic chemotherapy or radiation may elect 
to undergo FP prior to treatment to maximize potential for future family 
building. While OV is a relatively young technology, we suspect that a 
majority of these eggs will go unused. With increasing numbers of oocytes 
being stored in long term storage facilities, an inevitable issue of storage 
space arises. Prior to each cycle at our center, patients are asked to elect 
an oocyte disposition option. In this study, we aim to characterize the 
frozen oocyte disposition preferences of patients undergoing medical 
and social FP.
Methods: This retrospective clinical comparative study was performed 
using data collected between 2015 and 2018 in the Division of 
Reproductive Endocrinology and Infertility at Northwestern University. 
Demographic and cycle information was collected for each patient. 
Medical diagnosis was collected for each medical FP patient. Medical 
and social FP patients were distinguished based on documentation in their 
initial consult note in the electronic medical record. Disposition options 
included: disposal, donation to research, or donation to a specified third 
party. The disposition selections for medical and social FP patients were 
compared using chi-square analysis with significance set at p<0.05.
Results: 349 OV cycles were identified between 2015 and 2018. 13 
cycles were noted to have no documented disposition preference and were 
excluded from the analysis. 101 patients were identified as medical FP 
patients and 235 as social FP. All demographic parameters were similar 
between the groups. Our data shows no difference between the two groups 
in terms of disposition preference. In both groups, the most commonly 
selected option was donation to research (49.78% social, 52.48% medical), 
followed by donation to a specified third party (29.79% social, 29.70% 
medical) and finally disposal of oocytes (20.43% social, 17.82% medical).
Conclusion: Our data shows that oocyte disposition choices are similar in 
patients undergoing OV for medical and social indications. Both groups 
most commonly elect donation to research, followed by donation to a 
specified third party. Disposal of oocytes was the least common disposition 
choice for both groups. While OV is a relatively new technology, these 
findings represent an increase in willingness to donate cryopreserved 
oocytes to research than previously reported for cryopreserved embryos.

S-227
Preclinical Evaluation of a New Clinically Applicable Device for 
Embryo Oxygen Consumption Rate Measurement Using Animal 
Model. Takashi Kuno†, Masahito Tachibana∗, Ayako Sato Fujimine†, 
Keiko Higashi†, Saori Igeta†, Keiko Tanaka†, Emi Yokoyama†, Masumi 
Ishibashi∗, Zen Watanabe∗, Naomi Shiga∗, Nobuo Yaegashi∗. Tohoku 
University Graduate School of Medicine, Sendai, Japan.
Introduction: We previously reported that development of an automated 
chip-sensing non-invasive oxygen consumption measurement device, 
the Chip-sensing Embryo Respiratory Measuring system (CERMs), 
and investigated correlation in the oxygen consumption rate (OCR) 
and embryo development of redundant frozen-thawed human embryos. 
However, verifying both the safety and its clinical impact of OCR 
measured utilizing CERMs, is critical prior to commencing clinical trial. 
To fulfill above indispensable research tasks, animal model is useful. Here, 
we verified the safety of OCR measurement utilizing CERMs, as well 
as examined the relationship of OCR and parameters reflecting embryo 
viability in mouse model.
Methods: In order to verify the safety of CERMs, embryos were 
transferred to recipient mice following OCR measurement using CERMs. 
As for verification of the correlation in OCR and parameters relate to 
embryo viability, the ATP amount, the cell number and the embryo size, 
were evaluated at blastocyst stage.
Results: Live pups were recovered following transfer of embryos after 
OCR measurement by CERMs. Further, F1 mice delivered F2 mice after 
keeping breeding. However, OCR was not correlated with the cell number 
and the ATP amount when single mouse blastocyst is applied to CERMs. 
It was suggested that the size and OCR of single mouse blastocyst was 
not compatible with chip designed for human embryos. In this regard, 
aggregated chimeric blastocyst was applied for following experiment. 
Fifteen chimeric blastocysts and 18 single blastocysts were compared. 
The average OCR of single blastocyst and aggregated chimeric blastocyst 
were 3.97±1.55 fmol/s and 7.77±3.02 fmol/s (P<0.05), respectively.
The size and the ATP amount of chimeric blastocyst (mean diameter; 
148±18.9μm and 5.82±1.40nM) were significantly superior than that of 
single blastocyst (130±18.2μm and 3.01±0.81nM) (P<0.05). OCR was 
correlated with the ATP amount (correlation coefficient r=0.53, P<0.05) 
when chimeric blastocysts were applied to CERMs, whereas the size 
was not correlated (r=-0.14, P=0.61). Next, 24 chimeric blastocysts ware 
examined OCR by CERMs followed by the cell counting. OCR was 
correlated with the total cell number (r=0.55, p<0.05). OCR tended to 
higher with increasing the numbers of ICM cells, albeit with no statistical 
significance (r=0.24, P=0.25).
Conclusion: OCR measurement using CERMs did not compromise 
full-term development of mouse embryo, as well as their future fertility. 
CERMs is useful tool for evaluating embryo viability when appropriate 
size of embryos was applied. While further studies are needed to clarify 
the correlation with OCR and the implantation rate, it is possible OCR 
measurement by CERMs become a new safe and independent indicator 
of embryo quality.

S-228
Lesion Development in Endometriosis is Regulated by miR-223 
Mediated Macrophage Activity. Kavita Panir†,1 John E Schjenken∗,1 
Jimmy Breen∗,1 Erin Greaves∗,2 Sarah A Robertson∗,1 M Louise Hull∗.1 
1Robinson Research Institute, The University of Adelaide, Adelaide, 
Australia; 2The University of Edinburgh, Edinburgh, United Kingdom.
Introduction: Endometriosis, the growth of ectopic endometrial tissue, 
affects 10% of women. Although disease aetiology is enigmatic, the 
immune system has been implicated. Lesion development is broadly 
classified into two stages, mediated by either a M1-like pro-inflammatory 
(tissue clearance; inhibits disease) or an M2-like anti-inflammatory (tissue 
remodelling; promotes disease) response. Elevated microRNA-223 (miR-
223) in endometriotic lesions is thought to promote M2-like macrophage 
activity. We aim to evaluate the role of miR-223 in endometriosis using 
a miR-223 deficient mouse model.
Methods: Using a menstrual mouse model of endometriosis, donor mice 
(miR-223+/+ [+/+] or miR-223-/- [-/-]) underwent decidualization following 
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estrogen and progesterone supplementation. 40mg of donor endometrium 
was injected subcutaneously into recipient mice. Lesions from syngeneic 
transfers (+/+ to +/+ and -/- to -/-) and cross transfers (-/- to +/+ and +/+ 
to -/-) were analysed histochemically at day (D)7, D14 and D21 - post 
transfer. RNA-seq of donor endometrium, D7 and D14 lesions from 
syngeneic transfers (n=4/group) was carried out on the Illumina Next-
Seq500 platform. Differentially expressed gene (DEG) analyses were 
performed using R Studio and Qiagen IPA Software.
Results: Reduction in lesion weight and size was seen over time in all 
groups, however gland formation only increased in +/+ to +/+ and -/- to +/+ 
mice (p<0.05). Early influx of F4/80+ macrophages and increased iNOS 
activity was seen in -/- to -/- lesions, resulting in cystic-like lesions devoid 
of glands. RNA-Seq comparison of donor endometrium from -/- and +/+ 
mice identified 646 DEG (-0.5 < logFC < 0.5; FDR 0.1). Upregulation of 
CXCL12 and CSF1 and downregulation of VEGFA, CEBPB and FGFR1 
suggest that factors from donor endometrium may determine the survival 
of ectopic tissue and facilitate macrophage recruitment. Analysis of DEGs 
in D7 and D14 lesions from miR-223 deficient mice were associated with 
networks involved in phagosome maturation, iNOS and IL-4 signalling, 
indicating elevated M1-proinflammatory activity, which may influence 
lesion establishment.
Conclusion: Systemic depletion of miR-223 promotes M1-like 
macrophage activity and impedes lesion growth in a mouse model of 
endometriosis. Antagonism of miR-223 activity holds potential for future 
targeted therapeutics.

S-229
Notch Activation Promotes Migration of Human Trophoblast Cells. 
Barry E Perlman†,1 Salma Begum,1 Tracy Wu,1 Sara S Morelli,1 Carrie 
J Shawber,2 Nataki C Douglas.1 1Rutgers-New Jersey Medical School, 
Newark, NJ, United States; 2Columbia University, Newark, NY, United 
States.
Introduction: In the first trimester of pregnancy, a low oxygen 
environment of 1-2% O2 activates invasive trophoblasts (TBs) and 
promotes uterine vascular remodeling required for proper placentation. 
Embryo-derived TBs acquire an endothelial cell (EC) phenotype and 
remodel maternal spiral arteries during placentation. In ECs, hypoxia 
mediates migration via VEGF up-regulation of NOTCH ligand, DLL4, 
leading to NOTCH activation and increased expression of NOTCH 
effectors, HES and HEY. Hypoxia (1% O2) induces expression of 
ANGPLT4, IGFBP3 in HTR-8/SVneo (HTR-8) cells, an immortalized 
extravillous TB line from a first trimester human placenta. We found 
that HTR-8 cells express NOTCH genes. We hypothesized that NOTCH 
signaling mediates effects of hypoxia in HTR-8 cells.
Methods: To assess NOTCH signaling activity (HES1) and genes 
activated by hypoxia (ANGPLT4, IGFBP3, VEGF), total RNA was 
collected and qRT-PCR was performed with 18S rRNA to normalize. To 
measure migration, a scratch was made through a confluent monolayer of 
HTR-8 cells. Wound size was measured at 0, 6 and 24 hours (H), using 
Image J software, to determine percent cell migration. We determined 
HTR-8 cell migration in hypoxia (1% O2) vs normoxia (21% O2) and 
after exposure to 25 μM DAPT, a gamma secretase inhibitor, vs DMSO, 
in normoxic and hypoxic conditions. MTT assays were used to assess the 
effect of DAPT on HTR-8 cell viability. Experiments were performed 
3-12 times.
Results: Exposure to hypoxia for 6H induced ANGPLT4, IGFBP3, VEGF, 
and the NOTCH effector HES1 in HTR-8 cells. Hypoxia promoted HTR-8 
migration at 6H and 24H. DAPT decreased expression of the NOTCH 
effector HES1 at 6H and 24H and did not affect HTR-8 survival. We 
found that DAPT suppressed migration of HTR-8 cells grown in both 
normoxic and hypoxic conditions (figure). Unpaired t-test was used with 
*p < 0.05 and **p <0.01.
Conclusion: Hypoxia activates NOTCH and promotes HTR-8 cell 
migration, whereas NOTCH inhibition decreases HTR-8 cell migration, 
suggesting that hypoxia activates NOTCH signaling to mediate TB 
migration in placentation. Ongoing studies will assess the differences 
in NOTCH activation mediated by DLL4 vs JAG1, as well as the role 
hypoxia and NOTCH play in HTR-8 invasion.

*Figure(s) will be available online.

S-230
Predicting Ectopic Pregnancy: A Novel High-Throughput Method of 
Discriminating Early Pregnancy. Outcome. Suneeta Senapati, Mary D 
Sammel, Kurt T Barnhart∗, Nathanael BS Koelper, Justine Jou. University 
of Pennsylvania, Philadelphia, PA, United States.
Introduction: Ectopic pregnancy is one of the leading causes of first 
trimester maternal morbidity and mortality. Predicting ectopic pregnancy 
in women with symptomatic early pregnancy is challenging due to the 
limitations of current diagnostic modalities. This study aimed to show that 
multiplex proximity extension assay techniques provide a high throughput 
method in serum that can discriminate ectopic pregnancy amongst first 
trimester pregnancies.
Methods: Retrospective serum was obtained from 116 women with 
unassisted conceptions who were further classified as having a viable 
intrauterine pregnancy at 8-12 weeks gestation (IUP n=27), ectopic 
pregnancy (EP n=13), or miscarriage (SAB n=76). IUP was determined by 
evidence of fetal cardiac activity on pelvic ultrasound with confirmation 
of ongoing pregnancy beyond 20 weeks, while EP was defined as 
laparoscopic or ultrasound visualization of an adnexal mass without 
evidence of an intrauterine pregnancy or increase in hCG level after 
uterine evacuation. SAB was determined by evidence of anembryonic 
gestation or fetal demise on ultrasound, or clinical presentation consistent 
with an incomplete abortion. Samples were analyzed by using a multiplex 
proximity extension assay (Olink Bioscience, Uppsala Sweden). For 
each protein, 1 µL sample was incubated in the presence of proximity 
antibody pairs tagged with DNA reporter molecules. The DNA tails 
form an amplicon by proximity extension, which was quantified by 
high-throughput real-time PCR, and reported as normalized protein 
expression (NPX) on a log2 scale. A total of 1008 proteins were selected 
for analyses based on biologic pathways including inflammation, immune 
response, implantation, extracellular matrix degradation, and embryonic 
development. Accuracy of NPX of putative proteins for discriminating 
pregnancy location (EP vs SAB+ IUP) and viability (IUP vs EP + SAB) 
were assessed based on area under the receiver-operator characteristic 
curves (AUC).
Results: Proteins predicting location included Pappalysin-1 (AUC 0.92), 
Tissue factor pathway inhibitor-2 (AUC 0.91), sialic acid binding Lg-like 
lectin 6 (AUC 0.90), and epithelia discoidin domain- containing receptor 
1 (AUC 0.90). Proteins for predicting viability including serpin family B 
member 8 (AUC 0.80), vimentin (AUC 0.77), and NUDT5 (AUC 0.76).
Conclusion: Multiple marker panels can distinguish ectopic pregnancy in 
women at risk for early pregnancy complications. This high throughput 
system of screening a large number of proteins, selected by putative 
mechanisms of biologically relevant pathways, has identified proteins 
that may distinguish pregnancy location and viability and may allow for 
greater diagnostic accuracy of ectopic pregnancy at a single point of care. 
Future studies are needed to evaluate iterative diagnostic algorithms and 
for validation in a prospective cohort.

S-231
Genetic Predictive Factors of the Quality of the Blastocyst: Mosaicism 
and Euploid Rate. Laura Corti†,1 Greta Chiara Cermisoni†,1 Ana Maria 
Sanchez,1 Alessandra Alteri,1 Luca Pagliardini,2 Francesca Spinella,3 
Ettore Cotroneo,3 Francesco Fiorentino,3 Enrico Papaleo,1 Paola Viganò.2 
1Obstetrics and Gynaecology Department-San Raffaele Scientific Institute, 
Milan, Italy; 2Division of Genetics and Cell Biology, San Raffaele 
Scientific Institute, Milan, Italy; 3Molecular Genetics Laboratories, 
GENOMA Group, Rome, Italy.
Introduction: The correlation between euploid rate and embryonic 
developmental stage represents a still discussed topic. During assisted 
reproductive technology cycles with preimplantation genetic testing for 
aneuploidy (PGT-A), the trophectoderm (TE) biopsy can be performed 
on day 5, 6 and 7 of embryo culture and on blastocysts of various 
morphologies. The morphological parameters used in the laboratory for the 
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evaluation of the blastocyst do not seem to be sufficient for the selection 
of euploid embryos. This study aimed to evaluate how the embryonic 
chromosomal status influences the quality/development of blastocysts.
Methods: The study was conducted on 170 patients who underwent 
PGT-A cycles. Age of patients (38.2±3.7 years), age of partners (40.5±5.2 
years), number of recovered oocytes (12.1±6.8), fertilization (median 
83%; IQR 67-100%) and blastulation rates (median 50%; IQR 33-66%) 
and quality of blastocysts were used as parameters for correction in 
logistic regression analysis. The evaluated blastocysts (n=607) were 
biopsied in day 5 (n=246), day 6 (n=320) or day 7 (n=41) depending on 
expansion. The chromosomal status was analysed with Next Generation 
Sequencing on TE biopsy.
Results: The percentages of euploidy/aneuploidy/mosaicism in the three 
different days of development were found to be 41.9/44.3/13.8% in day 
5, 24.7/55.6/19.7% in day 6 and 22.0/63.4/14.6% in day 7 (p=2x10- 4,chi-
square test). The day of development was significantly associated with 
euploid rate comparing day 6 with day 5 (Reference: day 5, OR=0.52; 
95% CI 0.35-0.78; p=0.001). The same analysis conducted on day 7 
shows a similar non-significant trend (OR = 0.51; 95% CI 0.21-1.21; p 
= 0.12). The mosaicism rate on day 6 was significantly higher than on 
day 5 (OR=1.89; 95% CI 1.13-3.16; p=0.02). The euploid status resulted 
associated with the quality of the inner cell mass (ICM): comparing ICM 
of good quality with the ICM of excellent quality, we obtained an OR of 
0.51 (Reference: excellent quality ICM, 95% CI 0.28-1.02; p=0.05); the 
same analysis conducted on blastocysts with discrete quality ICM showed 
an OR of 0.39 (95% CI 0.19-0.79; p=0.009). The euploid status was not 
associated with TE quality.
Conclusion: The chromosomal status seems to influence the quality and 
the developmental status of the blastocyst. The data comparing day 7 and 
day 6 are similar, suggesting the possibility to extend the embryo culture 
in order to avoid the waste of transferable blastocysts.

S-232
Effects of Uterine Cells-Conditioned Media on Expression of DNMT3B 
and DNMT3C in Mouse Embryos Cultured in a Microfluidic Device. 
Vanessa Mancini, Jianping Lu, Francesco Colucci, Paul J McKeegan, John 
D Huntriss, Helen M Picton, Virginia Pensabene. University of Leeds, 
Leeds, United Kingdom.
Introduction: DNA methylation is an epigenetic mechanism that 
plays an important role in early embryo development in mammals. We 
hypothesize that the de novo DNA methyltransferase genes, DNMT3B 
and DNMT3C, can be affected by medium composition during in vitro 
mouse embryo development. Herein, we describe the culture of murine 
embryos in a microfabricated polydimethylsiloxane (PDMS) device and 
we investigated the effect of cells-conditioned media on gene expression 
of individual blastocysts by qPCR.
Methods: The microfluidic device was fabricated in PDMS using 
traditional soft-lithographic technique. Groups of 12, 1-cell murine 
embryos (B6C3F1xB6D2F1 strain, EmbryoTech, USA) were cultured 
in mouse uterine epithelial cells-conditioned media into a microfluidic 
device (n=15 devices, 180 embryos). Control embryos were cultured in the 
device using control media (n=15 devices, 180 embryos). We compared 
expression of two genes involved in the de novo DNA methylation 
process, DNA methyltransferase 3B (DNMT3B) and DNA (cytosine-
5-)-methyltransferase 3C (DNMT3C), between blastocysts cultured in 
cells-conditioned media and those cultured in control media using t-test 
statistics. To determine transcript abundance of the selected genes we 
performed qPCR of cDNAs generated from individual, stage matched 
blastocysts cultured in the microfluidic device. qPCR results were analysed 
by comparative threshold cycle (Ct) method using as internal control the 
mean of Ct values of five different housekeeping genes.
Results: From the analysis of qPCR results we observed that both 
DNMT3B (n=12, p=0.006) and DNMT3C (n=12, p=0.048) were highly 
expressed in blastocysts cultured in cell-conditioned media compared 
with those cultured in control media. The upregulation of DNMT3B 
and DNMT3C suggests that the use of cell-conditioned media might be 
an efficient approach to improve quality of embryos produced in vitro. 
DNMT3C has recently been identified to be involved in the protection of 

male germ cells from retrotransposon activity and to be essential for mouse 
fertility. To the best of our knowledge, this is the first investigation on 
expression of DNMT3C in mouse blastocysts, and those findings suggest 
that this gene may be of significant importance in mouse preimplantation 
embryo development.
Conclusion: We conclude that mRNA relative expression levels of 
DNMT3B and DNMT3C were significantly affected by the use of cells-
conditioned media during in vitro development of mouse embryo in a 
microfluidic device. Further studies will be required to elucidate whether 
these differences in DNMT3B and DNMT3C expression can affect mouse 
embryo development between the two experimental groups.

S-233
Effect of Preconceptional Maternal Western Diet Intake on Neural 
Tube Closure Defects in Lipoprotein Receptor SR-B1 Deficient 
Embryos: Contribution of Oxidative Stress and Vitamin E 
Bioavailability. Alonso Quiroz†, Fujiko Saavedra, Attilio Rigotti, Dolores 
Busso. Pontificia Universidad Católica de Chile., RM, Chile.
Introduction: Scavenger Receptor Class B Type 1 (SR-B1) transports 
lipids, i.e. cholesterol and vitamin E, between HDL lipoproteins and 
cells. SR-B1 is present in the parietal yolk sac (pYS) during early mouse 
development. SR-B1 KO embryos exhibit neural tube defects (NTD), 
vitamin E deficiency and high levels of reactive oxygen species, all of 
which are prevented by feeding dams a vitamin E-enriched diet. We 
hypothesized that consumption of a Western diet (high fat/high sugar) 
may reduce maternal vitamin E bioavailability and increase oxidative 
stress and NTD incidence in our murine model.
Methods: SR-B1 heterozygous (HET) female mice were fed chow diet 
(CD, n=13) or Western diet (WD, n=17) for 8 weeks, mated with SR-B1 
HET males and fed chow postconceptionally. On embryonic day 9.5, 
embryos, pYS, and maternal tissues were collected and embryonic neural 
tube morphology was recorded.
Results: Dams fed CD or WD gained similar weights (3.6 ± 0.2 vs. 4.5 
± 0.6 g) but the latter had higher plasma cholesterol levels (31.2 ± 5.2 
vs. 61.3 ± 11.6* mg cholesterol/dL, *p=0.04, n=6 per group, Student 
t-test). Plasma antioxidant capacity (42.6 ± 4.8% vs. 39.7 ± 5.3% DHR 
oxidation, n=8 per group) and liver oxidative damage (0.69 ± 0.04 vs. 
0.79 ± 0.04 nmol TBARs/µg protein, n=9 per group) were similar in dams 
fed CD vs WD. Higher levels of lipoperoxidative damage were found 
in SR-B1 KO pYS and embryos (Table I, *p<0.05, One-Way ANOVA, 
Kruskal-Wallis post-test). Plasma α-tocopherol was lower in WD vs 
CD-fed mice, but this difference was not significant (701.9 ± 96.5 µg/
dL in CD vs. 531.8 ± 88.3 µg/dL in WD, n=3 per group, Student t-test). 
Finally, in pregnancies exposed to WD, NTD incidence only increased 
in WT and SR-B1 HET embryos (and not in SR-B1 KO embryos) (Table 
II, *p=0.033, Spearmann Rank Test).
Conclusion: A reduction in vitamin E bioavailability and higher 
lipoperoxidation in extraembryonic and/or embryonic tissues may 
contribute to a higher incidence of NTD by maternal WD intake. Funding: 
FONDECYT #1180347 (to D.B.), CONICYT fellowship #21170306 and 
School of Medicine PMD-09/18 (to A.Q).
*Figure(s) will be available online.

S-234
Eicosanoid Enzyme Gene Expression Profiling in an In Vitro 
Co-Culture Model of Maternal-Fetal Communication. Fatema B 
Almughlliq†,1 Yong Q Koh†,1,2 Hassendrini N Peiris,2 Kanchan Vaswani,2 
Renuka Sekar,1,3 Akwasi A Amoako,1,3 Sailesh Kumar,1,4,5 Murray D 
Mitchell∗.2 1University of Queensland, Brisbane, Australia; 2Queensland 
University of Technology, Brisbane, Australia; 3Royal Brisbane & 
Women’s Hospital, Brisbane, Australia; 4Mater Research Institute, 
Brisbane, Australia; 5Mater Health Services, Brisbane, Australia.
Introduction: An initial bidirectional maternal-fetal interaction has 
to occur to establish and maintain a successful pregnancy. Changes in 
the endometrium or trophoblast during the implantation process are 
fundamental for appropriate embryo growth. Eicosanoids are known to 
play an important role. Finding new strategies to study this bidirectional 
interaction in vitro is vital to understand implantation.Aim: To evaluate 
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the changes in eicosanoid enzyme gene expression in endometrium and 
trophoblast using an in vitro co-culture model with endometrial and 
trophoblast cell lines.
Methods: RL95-2 cell line is used to mimic the receptive state of the 
uterine epithelium and HTR-8/SVneo cell line (HTR-8) to mimic the 
human extravillious trophoblast. Experiments were conducted using 
transwell inserts. The controls include: monocultures (MOC) of RL95-2 
and HTR-8, co-cultures (COC) of RL95-2 on transwell insert and well, 
and COC of HTR-8 on transwell insert and well. In the maternal-fetal 
model (MFM), RL95-2 were grown in the bottom well while HTR-8 were 
grown in the transwell insert. Illustration of the COC model is shown in 
figure 1. After 24 hours, cells were collected for evaluating eicosanoid 
enzyme gene expression (18 genes) using Real-time PCR.
*Figure(s) will be available online.
Figure 1 Maternal-fetal co-culture experiment layout.
Results: PTGIS is expressed only in HTR-8 cells but not in RL95-2 
cells. No changes were observed in PTGS1 and PTGS2 gene expression 
in HTR-8 cells nor in RL95-2 cells. MFM HTR8 gene expression of 
PLCB1, MGLL, FAAH, PTGES and PTGES2 was significantly higher 
compared to HTR-8 gene expression in the controls (MOC and COC). 
RL95-2 eicosanoid gene expression did not show significant differences 
between the MFM and the controls (MOC and COC).
Conclusion: We show that there is differential regulation of eicosanoid 
enzyme gene expression in trophoblast cells in the presence of maternal 
signaling.

S-235
High-Throughput Single-Cell RNA-Seq Analysis of the Mid-Luteal 
Human Endometrium. Maria M Diniz da Costa†, Emma S Lucas†, 
Pavle Vrljicak†, Chow S Kong†, Katherine Fishwick†, Sascha Ott∗, Jan 
J Brosens∗. University of Warwick, Coventry, United Kingdom.
Introduction: Conventional endometrial expression profiling techniques 
can identify cycle-dependent gene signatures but yield no information on 
the abundance or gene-regulatory state of different cell populations. High-
throughput single-cell RNA-seq (scRNA-seq) overcomes this hurdle and 
decomposes a complex tissue into thousands of individual cells, identifies 
transcriptionally distinct cell types and states, and determines the pattern 
of gene expression in each cell population. We employed scRNA-seq 
to examine the cellular heterogeneity of the endometrium during the 
window of implantation.
Methods: Seven LH-timed endometrial biopsies were digested 
immediately and subjected to single-cell analysis using nanoliter droplet 
barcoding and high throughput RNA sequencing (Drop-Seq). Out of a total 
of 4,797 cells analysed, 3,304 passed our quality filtering with an average 
of 2,774 unique transcripts per cell, corresponding to an average of 1,284 
genes per cell. A suite of bioinformatic tools were used for data analysis.
Results: Computational analysis segregated cells into four major cell 
types: endothelial (ECs), epithelial (EpCs), immune (ICs), and stromal 
cells (EnSCs). The IC were subjected to further dimension reduction 
(t-SNE) analysis; revealing that 89% of IC in cycling endometrium are 
NCAM1/CD56+ uNK cells. uNK cells segregated into 3 subpopulations, 
reflecting in part the relative abundance of cell cycle genes. CIBERSORT 
and cross-referencing with canonical immune cell markers further revealed 
the presence of naive B-cells, monocytes and macrophage/dendritic 
cells. In addition, 4 distinct EpC populations were identified, including 
transcriptionally distinct ciliated cells and an ambiguous population, 
expressing both epithelial and stromal marker genes. In the stroma, we 
identified a discrete, highly proliferative (HP) subpopulation, representing 
1.3% of all stromal cells. Additional analysis revealed that HP cells 
correspond to endometrial clonal cells, indicating that they represent the 
stromal cell progenitor / mesenchymal stem-like cell population.
Conclusion: scRNA-Seq enables analysis of the human endometrium 
at unparalleled resolution. Our analysis generated a transcriptional map 
of novel endometrial subpopulations, including putative mesenchymal 
stem-like cells.

S-236
Impact of Intrauterine Haematoma on Pregnancy Outcomes. Maya 
Al-Memar,1 Thibaut Vaulet,2 Hanine Fourie†,1 Bart De Moor,2 Phillip 
Bennett,1 Dirk Timmerman,2 Tom Bourne∗.1 1Imperial College, London, 
United Kingdom; 2KU Leuven, Leuven, Belgium.
Introduction: Intrauterine haematomas (IUH) are often seen during 
transvaginal ultrasonography in the first trimester. Studies on the impact 
of IUH on pregnancy outcomes are conflicting. Some report associations 
with adverse outcomes such as miscarriage, preterm birth and fetal growth 
restriction. We aimed to prospectively assess the impact of IUH on adverse 
pregnancy outcomes.
Methods: Pregnant women diagnosed with an intrauterine pregnancy on 
transvaginal ultrasound between 5-14 weeks gestation, were recruited 
from a single teaching hospital from March 2014 to October 2016. They 
underwent serial ultrasound scans until 14 weeks. Pregnancy outcomes 
were first trimester miscarriage or the development of antenatal, delivery 
or neonatal complications. Demographic details, clinical symptoms and 
ultrasound data were collected at each visit. Univariate analysis was 
performed.
Results: 1003 women were recruited; of which 99 pregnancies miscarried, 
607 had one or more pregnancy complication and 240 had uncomplicated 
pregnancies. 268 women were diagnosed with IUH. The presence of a 
first trimester IUH was not associated with miscarriage (OR 0.916; 95% 
CI 0.571-1.471) even when adjusted for bleeding score. However, if the 
maximum diameter of the IUH in relation to the gestation sac was greater, 
this was associated with miscarriage (OR 1.504; 95% CI 1.054-21.46). 
There was a relationship between IUH and PTB (OR 1.94; 95% CI 1.07-
3.52) and PTB-PPROM (OR 1.84; 95% CI 1.03-3.28), even when adjusted 
for maternal age and bleeding. Twenty-one percent (4/19) of patients with 
IUH and PTB, also had fetal growth restriction (FGR).
Conclusion: In a large prospectively studied population, we have shown 
that the presence of IUH does not increase the risk of miscarriage. 
However, the size of IUH compared to gestation sac, does correlate with 
miscarriage. In ongoing pregnancies, IUH is associated with PTB and 
PPROM.
*Figure(s) will be available online.

S-237
The Role of Inflammatory Mediators in the Regulation of Endometrial 
IGFBP-1 Production in Primates. Muruganandan Shanmugam†, 
Margaret Bruce, Sabita Dhal, Karen Wheeler, Nihar Nayak. Wayne State 
University, Detroit, MI, United States.
Introduction: Several studies suggest the roles of the insulin-like growth 
factors (IGFs) and their binding proteins (IGFBPs) in the growth and 
differentiation of endometrium. Progesterone (P) plays an essential role 
in decidualization of the endometrium, and IGFBP-1 expression is known 
to be associated with decidualization. However, most of the knowledge 
on the regulation of IGFBP-1 in the endometrium has been derived 
from the in vitro model of human endometrial stromal cells (HESCs) 
decidualization, and the molecular basis of progesterone regulation of 
IGFBP-1 in vivo is not clear. In this study, using endometrial samples from 
different stages of menstrual cycles in the human and artificially cycling 
rhesus macaques and HESC cultures, we provide strong evidence that 
inflammatory mediators may play a critical role in induction of IGFBP-1 
production in the endometrium.
Methods: Human endometrial samples from different stages of the 
menstrual cycle were obtained from women undergoing hysterectomy. 
Frozen tissue sections and isolation of HESCs were performed following 
a standard protocol. Endometria from artificially cycling rhesus macaques 
were used to obtain precise, hormonally controlled tissue specimens. 
Ovariectomized macaques were treated sequentially with subcutaneous 
implants of estradiol (E) for 14 days and E plus P for 14 days. P was 
then withdrawn from all animals to induce menstruation, and specimens 
were collected (second cycle) from different stages of the menstrual 
cycle. IGFBP-1 mRNA and protein expression and localization were 
examined in full-thickness endometrial sections by in situ hybridization 
(ISH) and immunohistochemistry (IHC). Isolated HESCs were cultured 
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in decidualization medium (serum-free, E+P) with or without LPS (10 
μg/ml) and/or vascular endothelial growth factor (VEGF165) (10 ng/ml), 
and the effects on IGFBP1 production were examined.
Results: In both human and macaques, IGFBP-1 expression was not 
detectable by ISH or IHC in the proliferative and secretory phase 
endometrium. However, surprisingly, there was a dramatic upregulation 
of IGFBP-1 signals in the premenstrual/menstrual phase endometrium (in 
absence of P). HESC experiments revealed a significant upregulation of 
IGFBP1 expression (qPCR) with LPS treatment, even in the absence of P 
treatment, and the signal was further enhanced by cotreatment with VEGF.
Conclusion: Our results, together with published reports, suggest that the 
proinflammatory cytokines and growth factors, including VEGF, produced 
in the decidualized and premenstrual/menstrual phase endometrium, 
may play a key role in IGFBP-1 production and decidualization of the 
P-primed endometrium.

S-238
The Roles of GATA2 and PGR in Endometrial Stromal Cells during 
Decidualization. Amanda Kohlmeier†, Christia Angela M Sison, Bahar 
Yilmaz, Matthew T Dyson, Serdar E Bulun∗. Northwestern University, 
Chicago, IL, United States.
Introduction: Decidualization is the steroid-hormone-regulated 
differentiation of uterine stromal cells in preparation for embryo 
implantation. It is widely known that progesterone receptor (PGR) is 
critical in the uterus with Pgr-null female mice undergoing multiple 
reproductive defects including implantation failure. Current studies 
have contributed further understanding of progesterone (P4) regulation 
through identifying a role for the transcription factor GATA2 in uterine 
epithelial cells. Our lab has previously shown that GATA2 is vital in 
uterine stromal cells to induce decidualization by regulating HAND2, 
IGFBP1, and prolactin (PRL). To date, there are no studies in human cells 
elucidating GATA2 and PGR cistrome interaction during decidualization. 
We hypothesize that GATA2 is essential for not only implantation but also 
a regulator of maternal P4 signaling during pregnancy, contributing to 
fundamental epithelial-stromal interaction and facilitation of a successful 
pregnancy.
Methods: We digested endometrial tissue (n=2 premenopausal women) 
and isolated stromal cells for primary cell culture. In vitro decidualization 
(IVD) using medroxy-P4 acetate (MPA), estradiol (E2), and cyclic 
adenosine monophosphate (cAMP) and vehicle treatment were conducted 
over 10 days. Using an antibody against GATA2, we performed chromatin 
immunoprecipitation followed by sequencing (ChIP-seq). We integrated 
this data with microarray expression profiling comparing vehicle and 
IVD treatments of endometrial stromal cells (n=3 premenopausal women) 
and PGR ChIP-seq from the public database, Gene Expression Omnibus 
(GSE69539).
Results: We found significant overlap of GATA2 and PGR binding 
sites after IVD treatment compared to vehicle treatment (2,922 versus 
4,152, respectively). Differential GATA2 binding with IVD versus 
vehicle treatment correspond to 154 unique genes, including PRL, 
T-box 3 (TBX3), and matrix metallopeptidase 2 (MMP2), which are 
part of essential pathways that define decidualization, such as tissue 
morphogenesis, angiogenesis, and embryo development. Gene ontology 
analysis indicates GATA2 binds to additional genes related to the 
regulation of immune cells such as B cells and Natural Killer cells. To 
add functional relevance, we integrated the databases of IVD-induced 
differential mRNA expression and GATA2/PGR binding, identifying 
gene signatures involved in mediating E2 and inflammatory responses, 
such as PRL and tumor necrosis factor superfamily member 4 (TNFSF4).
Conclusion: This study uncovers an integrated role of GATA2 and 
PGR during the decidual response and in preparation for embryo 
implantation. By interrogating two separate ChIP-seq datasets together 
with expression microarray, we pinpoint essential genes and pathways 
during decidualization, including the immune response as a downstream 
mediator of P4/GATA2 action in the endometrium.

S-239
Expression, Regulation and Roles of PGRMC1 in the Human 
Endometrium and in Endometriosis. Charlotte Thieffry†, Mauriane 
Maja†, Asena Aynaci†, Lavinia Ragusi†, Etienne Marbaix, Patrick 
Henriet∗. Université Catholique de Louvain, Brussels, Belgium.
Introduction: It has been suggested that Progesterone Receptor Membrane 
Component-1 (PGRMC1) is involved in gynecological pathologies. In 
particular, conditional Pgrmc1 KO in the mouse female reproductive tract 
induces in subfertility and spontaneous development of endometrial cysts 
[McCallum ML, Pru CA, Niikura Y, Yee SP, Lydon JP, Peluso JJ, Pru 
JK. (2016) Endocrinology. 157(9):3309]. Moreover, siRNA-mediated 
downregulation of PGRMC1 expression affects TNF-α-induced activity 
of matrix metalloproteinase-9 (MMP-9) in cytotrophoblast cells [Allen 
TK, Feng L, Grotegut CA, Murtha AP. (2014) Reproductive Sciences. 
21:260], suggesting that PGRMC1 is a regulator of MMPs. In addition 
to playing a major role in the physiological breakdown of the human 
endometrium at menstruation, MMPs are strongly suspected to favor the 
pathogenesis of endometriosis lesions. Therefore, we currently investigate 
the role of PGRMC1 in the human endometrium (with a special interest 
for tissue remodeling) and its potential contribution to the development 
of endometrial diseases.
Methods: PGRMC1 expression and localization were analyzed by 
qPCR and immunofluorescence, respectively, in a series of human 
endometria collected at the different phases of the menstrual cycle from 
patients without or with endometriosis. By using a cell line derived 
from immortalized endometrial fibroblasts (T-HESC), we modulated the 
PGRMC1 expression (by siRNA) or activity (by inhibitor AG-205) and 
evaluated the impact on the MMPs.
Results: In control patients, PGRMC1 expression increased during the 
proliferative phase and decreased during the secretory phase, suggesting 
regulation by ovarian steroids that could not be evidenced in culture 
of endometrial cell line. PGRMC1 immunolabeling on sections from 
various endometria revealed local heterogeneity in the expression 
pattern, suggesting additional mechanisms of regulation. Moreover, 
although expression of PGRMC1 was similar in the eutopic endometrium 
of patients with endometriosis by comparison with controls, it was 
modified in endometriotic lesions. Finally, we found that inhibition of 
PGRMC1 in the cell line T-HESC by molecular interaction (AG-205) 
or by siRNA-mediated knockdown resulted in increased expression of 
MMP-1 and MMP-3.
Conclusion: PGRMC1 is a repressor of MMP-1 and MMP-3 expression 
and could be involved in the development of endometriotic lesions by 
tissue remodeling. 

S-240
Cell Phenoytpe Switching in the Endometrium: The Role of TRP 
Channels. Charlotte Van den Eynde†, Katrien De Clercq†, Aurélie 
Hennes†, Hugo Vankelecom∗, Joris Vriens∗. KU Leuven, Leuven, 
Belgium.
Introduction: The endometrium is a highly dynamic tissue, continuously 
exposed to fluctuations in reproductive hormones. To undergo these 
phenotypic adaptations, the endometrial epithelial (EEC) and stromal 
(ESC) cells, retain a degree of plasticity. The ability of these cells to timely 
switch between both epithelial and mesenchymal phenotypes, allows the 
endometrium to develop a receptive environment required for successful 
embryo implantation. However, dysregulation of these delicate phenotype-
switching processes, called mesenchymal-to-epithelial transition (MET) 
and epithelial-to-mesenchymal transition (EMT), could result in uterine 
pathologies such as adenomyosis, endometriosis and endometrial cancer 
(EC). However, the molecular mechanisms regulating these transitions 
remain to be elucidated.
Recently, our lab has described a distinct expression pattern of Transient 
Receptor Potential (TRP) ion channels in EEC and ESC. TRP channels 
are Ca2+ permeable ion channels, and are involved in various physiological 
processes. Their exact role in the endometrium, however, remains unclear. 
Here, we hypothesize a potential role for TRP channels in defining the 
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phenotype of the endometrial stromal cells, and aim to investigate the 
importance of TRP channels during processes of EMT and MET in the 
human endometrium.
Methods: In vitro decidualization was used as a model of MET by 
applying cAMP and MPA on ESC for 5 days. Prolcatin expression (RT-
qPCR) was assessed to validate the decidualization protocol. EMT in EEC 
was induced by using EMT-medium supplement for 5 days. Vimentin 
and E-cadherin (RT-qPCR) expression was assessed to validate the EMT 
protocol. The RNA expression levels of TRP channels was investigated 
via RT-qPCR. The functional expression of the TRP channels was tested 
by calcium imaging technique.
Results: In vitro decidualization of ESC resulted in an expression pattern 
of TRP channels resembling the expression pattern in EEC. Calcium 
imaging experiments showed a reduced basal Ca2+ concentration in cells 
undergoing MET. Moreover, in vitro induction of EMT in EEC resulted 
in a TRP channel expression pattern resembling ESC. From all the 
investigated TRP channels, the expression level of the TRPV2 channel 
showed the highest variation in expression after MET and EMT. The 
outcome of these expression studies was validated in calcium-imaging 
experiments using Δ9-Tetrahydrocannabinol as an activator of TRPV2. 
Strikingly, TRPV2 expression was increased in EEC organoids derived 
from patients patients with late stage EC compared to EEC organoids 
derived from healthy patients.
Conclusion: Our results indicate an important role of TRPV2 in the cell 
phenotype switching in the endometrium by regulating the Ca2+ signaling 
during MET and EMT. These results are very promising and could suggest 
a potential role for TRPV2 in cancer metastasis.

S-241
Transcriptional Analysis of the Interaction between the Trophoblast 
and the Receptive vs. Non-Receptive Endometrial Epithelium: An In 
Vitro Model of Human Implantation. Paula Vergaro Varela†,1 Gustavo 
Tiscornia∗,1 Rodríguez Amelia∗,1 Santalo Josep∗,2 Vassena Rita∗.1 
1Clínica Eugin, Barcelona, Spain; 2Universitat Autònoma de Barcelona, 
Barcelona, Spain.
Introduction: The molecular mechanisms underlying human implantation 
are poorly understood. We characterized the crosstalk between the 
trophoblast and non-receptive vs. receptive endometrial epithelium 
by RNA-seq using a novel in vitro model that allows analysis of the 
transcriptional response in a compartment specific manner.
Methods: We established an in vitro model based on the co-culture of a) 
immortalized cell lines of non-receptive (HEC1A) or receptive (Ishikawa) 
epithelium and b) GFP expressing spheroids of a trophoblast line (JEG-3). 
After 48 hours, the GFP+ and GFP- fractions were isolated using flow 
cytometry. The transcriptional changes of the sorted cell compartments 
were analyzed by RNA-seq. Statistical significance was set at fold 
change ≥2 and p-value <0.05. Gene set enrichment analysis (GSEA) 
was performed using GOBP and Broad Hallmarks databases, with false 
discovery rate cut-off <10%. Further, an in silico strategy was used to 
predict protein interactions involved in trophoblast-epithelial crosstalk.
Results: Compared to HEC-1-A, the trophoblast differentially regulated 
the expression of 495 genes in Ishikawa cells, highlighting a role for cell 
adhesion and extracellular matrix molecules in the interaction. The GSEA 
revealed enrichment for cell division and metabolism in the Ishikawa 
substrate. Regarding trophoblast spheroids, 1877 and 323 genes were 
up-regulated or down-regulated when co-cultured on Ishikawa vs. HEC-
1-A substrates, respectively. Processes involved in development, such as 
tissue remodeling, organogenesis and angiogenesis were enhanced after 
co-culture of spheroids with the Ishikawa substrate. In contrast, co-culture 
with HEC-1-A substrate enriched pathways mainly related to trophoblast 
cell proliferation and cell cycle. Our in silico analysis revealed 21 direct 
trophoblast-receptive substrate protein interactions (e.g. CDHR1-PROM1, 
CLDN6-MUC-1 and LAMP3-ABCA3).
Conclusion: Our analysis reveals concordant transcriptional changes 
among both compartments determined by the epithelial receptivity, 
suggesting that endometrium-derived signals regulate embryo 

implantation. This system allowed us to identify molecules which might 
play a role in successful embryo attachment, such as CDHR1, AQP3 
and CD44.

S-242
Functional Expression of the Mechanosensitive PIEZO1 Channel in 
Endometrial Epithelial Cells of Mouse and Human. Aurélie Hennes, 
Kathi Held†, Charlotte Van den Eynde†, Nele Van Ranst, Arne Van Hie†, 
Karen Peeraer, Carla Tomassetti, Thomas Voets∗, Joris Vriens∗. KU 
Leuven, Leuven, Belgium.
Introduction: Embryo implantation is a fundamental step in reproduction 
that requires an intimate interaction between a competent blastocyst 
and the receptive endometrium. Active embryo selection at the site of 
implantation requires the appropriate embryonic signals to be perceived 
and translated by the endometrium. Knowledge regarding molecular 
candidates involved in this early communication process is very limited. 
Interestingly, pseudo-pregnancy in rodents can be induced by mechanical 
scratching of an appropriately primed uterus. Moreover, clinical studies in 
women with previous repeated IVF failure suggest that endometrial injury, 
before the IVF treatment is associated with increased rates of implantation. 
However, the molecular mechanism behind this phenomenon and the 
involvement of mechanosensitive molecules are yet to be unraveled. Here, 
we aimed to investigate the functional expression of mechanosensitive 
ion channels in human endometrial epithelial cells
Methods: Primary in vitro culture of mouse and human endometrial 
epithelial cells (EEC) were established. Expression of mechanosensitive 
ion channels was tested via RT-qPCR and in situ hybridization. Functional 
expression was assesses using Ca2+ microfluorimetry and whole-cell patch 
clamp. Mechanical stimulation of the cells was applied via a glass probe 
using a piezo controller.
Results: Mechanical stimulation of human EEC, induced a robust 
Ca2+ influx that was abolished when extracellular Ca2+ was omitted. 
Mechanical poking of human EEC induced transient increases in current 
densities which showed a time dependent activation and inactivation. The 
mechanosensitivity of human EEC was fully inhibited in the presence of 
GsMTx4, a peptide widely used to block mechanically activated channels. 
RT-qPCR experiments showed detectable mRNA expression levels of 
PIEZO1, while the expression levels of other mechanosensitive ion 
channels PIEZO2, KCNK2 and KCNK4 were below the detection level. 
Furthermore, application of the selective chemical agonist of the PIEZO1 
channel, Yoda1, induced robust increases in current densities in whole-cell 
patch clamp experiments. Similar experimental protocols were performed 
on mouse EEC providing further evidence for the functional expression of 
the mechanosensitive PIEZO1 channel. Additional in situ hybridization 
studies showed positive staining for Piezo1 in the mouse uterine horn.
Conclusion: Our results provide evidence for the functional expression 
of PIEZO1 in EEC of mouse and human. These results could indicate 
PIEZO1 as a potential target for the development of novel treatments to 
improve successful implantation processes.

S-243
Towards Cell Therapy of Premature Ovarian Insufficiency: Human 
Bone Marrow Mesenchymal Stem Cells Secretome Enhances 
Angiogenesis in Human Ovarian Microvascular Endothelial Cells. 
Dalia Ashour†, Amro Elsharoud†, Nahed Ismail∗, Ayman Al-Hendy∗, 
Abdeljabar El Andaloussi†. UIC, Chicago, IL, United States.
Introduction: Primary ovarian insufficiency (POI) refers to ovarian 
loss of function under the age of 40 years. At present, no effective 
treatment for POI-related infertility and alternatives such as the use of 
egg donations are ethically unacceptable to many couples. Human Bone 
marrow-derived mesenchymal stem cells (hMSCs) have a potential role 
in neovascularization. Based on positive results of our ongoing clinical 
trial on POI and hMSCs, In vitro study of the effect of hMSCs secretome 
on human ovarian endothelial cells (HOVECs) will help to understand 
the molecular mechanisms by which hMSCs mediates their angiogenic 
properties.
Methods: Human Primary HOVECs were obtained with matched media 
from Applied Biological Materials Inc. (Richmond, BC, Canada). Cells 
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were cultured maintained at 37°C in a humidified 5% CO2 incubator 
prior to treatment with hMSCs secretome at ratio of 1:1. hMSCs cells 
were purchased from Lonza Bioscience. The hMSCs have been tested 
by FACS and they are positive for CD105, CD90, CD73, CD166, CD44; 
lineage negative for CD14, CD34, CD45, CD19, HLA‐DR. Briefly, hMSC 
were seeded in DMEM F12 (1X) medium (Gibco by life technologies) 
supplemented with 10% FBS (Promega life science) and antibiotics. The 
3T3 cells have been used as matched control of hMSCs. The cells were 
maintained at 37°C in a humidified 5% CO2 incubator. The expression of 
angiogenesis markers was evaluated using flow cytometry (FACS) and the 
formation of vessels was evaluated by using 3D matrigel tubulogenesis 
assay following manufacturer’s instructions (Corning Cat. No. 354230) 
and image analysis software (Image J). The statistical analysis was done 
using paired t-test. Values were considered statistically significant when 
P was less than 0.05 (p<0.05).
Results: We observed that the expression of Ki67 was significantly 
increased (p<0.05) in HOVEC cells treated with hMSCs secretome serum 
free compared with matched control treated with 3T3 secretome serum 
free. In addition, our results shows significant induction of several key 
angiogenesis markers such as VEGFR2 (p = 0.02), Tie2/Tek (p = 0.004), 
VE-Cadherin (p = 0.002), Endoglin (p = 0.02) and VEGF (p= 0.07) 
in hMSCs-treated HOVEC compared to matched control . Those data 
have been generated by flow cytometry. Furthermore, in hMSCs-treated 
HOVEC, we noticed significant increase in total tube length compared 
to the matched control (p = 0.006). Importantly, hMSC secretome 
treatment increased the number of branching points significantly (P= 
0.04), compared to the corresponding control.
Conclusion: hMSCs secretome likely contains bioactive factors that can 
enhance ovarian angiogenesis. Further characterization of these factors 
can lead to novel therapeutic options for women with premature ovarian 
insufficiency and other causes of female infertility. 

S-244
Endogenous Mediator of Inflammation in Preovulatory Follicles 
: Role of HMGB1. Virginie Gaudreault†,1,2 Anthony Estienne,3,1 
Christopher Price,3,1 Sylvie Girard.2,1 1Universite de Montreal, Montreal, 
QC, Canada; 2CHU Sainte-Justine Research Center, Montreal, QC, 
Canada; 3Centre de Recherche en Reproduction et Fertilité, Montreal, 
QC, Canada.
Introduction: Inflammation plays a key role in folliculogenesis, 
particularly during ovulation but needs to be tightly regulated not to have 
any negative effects in the preovulatory period. Very little is known about 
sterile inflammation involvement in the ovarian follicular dynamics but 
the implication of damage-associated molecular pattern - DAMPS in 
polycystic ovary syndrome (PCOS) and infertility has been reported, 
particularly, high mobility group box 1(HMGB1). Thisendogenous nuclear 
protein is involved in nucleosome formation and gene transcription. 
Evidence shows that extracellular HMGB1 is inflammatory. Objective: 
Determine the implication of HMGB1 during in preovulatory follicles 
in physiological conditions.
Methods: Folliculogenesis was stimulated in C57bl6 mice by PMSG 
administration on postnatal day 21 for 48h and hCG administered to 
induce ovulation. Granulosa cells were isolated at different time point 
to determine subcellular localisation of HMGB1 by ELISA or ovaries 
harvested to assess HMGB1 localisation by immunohistochemistry. In 
another set of experiments, granulosa cells were isolated after PMSG 
stimulation in mouse and cultured for 12h prior to hCG stimulation for 
confocal analysis used to confirm HMGB1 subcellular localisation.
Results: PMSG-stimulated mouse ovaries had increased cytoplasmic 
concentration of HMGB1 in their granulosa cells which then 
decreased 8h following hCG administration. This was confirmed by 
immunohistochemistry showing decreased HMGB1 in antral and pre-
ovulatory follicle (p<0.001). Furthermore, confocal analysis revealed 
that HMGB1 is localised mainly to the nucleus of granulosa cells but is 
also found in the cytoplasm prior to its secretion.
Conclusion: We conclude that HMGB1 protein levels are regulated 
during the preovulatory period, and that this molecule may play a role in 
the inflammatory pathway of ovulation.

S-245
AMH vs. Age: Who Trumps Who in Predicting Chromosomal 
Aneuploidy? Karine Matevossian†,1 Brittani Steinberg†,2 Lauren 
Grimm,2 Anisa Hussain,2 Elizabeth Rosen,2 Jacqueline Sehring,2 Ruchi 
Amin†,3 Roohi Jeelani∗,2 Angeline Beltsos∗.2 1Advocate Lutheran General 
Hospital, Chicago, IL, United States; 2Vios Fertility Institute, Chicago, 
IL, United States; 3Wayne State University, Chicago, IL, United States.
Introduction: Anti-Mullerian hormone (AMH) use has evolved greatly 
over the past decade and is currently a predictor for ovarian reserve. 
An AMH associated with successful pregnancy outcomes in women of 
reproductive age has been set between 1-3 ng/mL. Often times, women 
who are anovulatory, such as those with Polycystic Ovary Syndrome 
(PCOS), present with a higher AMH, typically over 5 ng/mL. Previous 
literature has shown that PCOS results in decreased oocyte quality through 
increased meiotic nondisjunction and mitochondrial genomic deletions. 
Although the relationship between maternal age and chromosomal 
abnormality has been well-studied, we have yet to determine the 
relationship between high ovarian reserve and chromosomal ploidy. We 
sought to investigate whether a higher ovarian reserve, identified by an 
AMH >5 ng/mL, trumps age in predicting chromosomal abnormalities 
in embryos.
Methods: Retrospective chart review at a private multi-location fertility 
clinic. A total of 276 cycles were identified as having undergone in vitro 
fertilization (IVF) with preimplantation genetic testing for aneuploidy 
(PGT-A) between August 2016 to present. Patients were then divided 
into two groups: those with an AMH >5 ng/mL and those with AMH <5 
ng/mL. The two groups were further subdivided by age. A chi-square 
analysis and Fisher’s exact test were used to analyze the data using SPSS 
21.0 (SPSS Inc., Chicago, IL, USA). Logistic regression was done to 
eliminate any confounders.
Results: A total of 276 cycles were identified. The total number of 
embryos analyzed was 952, with 183 from the elevated AMH group and 
769 embryos from the control. Baseline characteristic differences between 
the two groups, including age, race, BMI, and parity were not significant. 
Our results show no statistically significant difference in aneuploidy 
rates between the elevated AMH and control group. For patients <35yo 
aneuploidy was 47.1% vs 45.3%, respectively, and for >35yo 62.6% and 
68.7%, respectively (p>0.05). The groups were further subdivided and 
reports were as follows: 28-32 (37.2% vs 30.6%, p>0.05), 33-37yo (46.3% 
vs 53.1%, p>0.05), 38-42 (61.8% vs 71.8% p>0.05), >42yo (95.6% vs 
89.9%, P>0.05). There was no correlation between AMH and embryo 
aneuploidy rates.
Conclusion: Our data suggests that there is no direct link between 
aneuploidy and AMH. A common misconception amongst practitioners 
remains that higher ovarian reserve correlates to a longer reproductive 
lifespan. However, this data shows that, regardless of ovarian reserve, risk 
of aneuploidy correlates only to age. This data should be used to counsel 
patient based on age, rather than ovarian reserve.

S-246
The Ovarian Transcriptome: A Dynamic Process during Aging. Mia 
Pattillo†,1 Lynae Brayboy,2 Haley Clark,2 Zijing Zhang,2 Gary Wessel∗.1 
1Brown University, Providence, RI, United States; 2Women & Infants 
Hospital of Rhode Island, Alpert Medical School, Providence, RI, United 
States.
Introduction: Female fecundity, or the ability to reproduce in mammals, 
decreases with chronological age. The process itself varies widely 
from female to female as evidence by the large variation in age during 
menopause, but it is largely marked by changes in ovarian function. 
Ovarian aging is currently thought to be dominated by the gradual 
depletion of the oocyte pool coinciding with the diminishing quality of 
the oocyte. The transcriptomes of older and younger oocytes also exhibit 
significantly different expression levels, including those that can affect 
cell cycle regulation, chromosome alignment, sister chromatid separation, 
oxidative stress, and ubiquitination. Aging also alters the transcriptomes 
of human granulosa and cumulus cells, essential for oocyte quality.
Methods: Whole ovaries were collected from mice every three months 
from ages 3-18 months, with 3 biological replicates from each age 
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group. RNA was isolated from each sample and the cognate cDNA was 
sequenced. Differential gene expression was analyzed for each age group, 
and GO term analysis was performed.
Results: We observed drastic changes in ovary transcriptomic profiles 
across the reproductive lifespan. Thousands of genes exhibited differential 
expression as the ovary ages. GO term analysis shows that these genes 
are highly enriched in terms related to immune response and metabolic 
processes, suggesting that activation of immune responses and significant 
changes in metabolic pathways take place as the ovary ages.
Conclusion: Aged ovaries display differential gene expression in 
comparison to their younger counterparts. Our findings suggest that 
positive regulation of immune responses and changes in metabolic 
processes are potential signatures of the aging ovary.

S-247
Transcriptomic Changes and Paracrine Factors Involved in 
Ovarian Rejuvenation Induced by Stem Cell. Livia Pellegrini†,1 Anna 
Buigues†,2 Patricia Sebastian-León,3 Patricia Diaz-Gimeno,3 Antonio 
Pellicer∗,4 Sonia Herraiz.1 1Fundación IVI, Valencia, Spain; 2Fundación 
IVI-University of Valencia, Valencia, Spain; 3Fundación IVI-INCLIVA, 
Valencia, Spain; 4IVI-RMA Rome, Rome, Spain.
Introduction: Human bone marrow-derived stem cells (BMDSC) induced 
tissue regeneration and fertility rescue in mouse and human damaged 
ovaries. In fact, promoted follicular growth to the secondary stage together 
with enhanced ovarian stroma proliferation and blood vessel formation 
in xenografted ovarian cortex (OC) from Poor Responder (PR) patients. 
However, the underlying mechanisms remained unknown. We aimed to 
investigate transcriptomic changes and factors implicated in follicular 
rescue induced by stem cells in OC from PR women.
Methods: OC from PR were grafted into ovariectomized SCID mice. A 
week later, animals received a tail vein injection of PBS (Control), 1x106 

human BMDSC or 3x105CD133+ selected cells. On day 7 (D7) and D14 
after stem cell infusion, ovarian grafts were recovered. RNA was then 
isolated, pooled and analyzed by three RT2 Profiler PCR Arrays Qiagen 
including cell differentiation/survival, angiogenic and growth factors. 
Only good quality genes in all comparisons were considered. Principal 
component analysis (PCA) was done in R software and functional 
interpretation with KEGG and GeneCards databases.
Results: When transcriptomic profile was analyzed, the PCA showed that 
experimental conditions were clearly separated by both the time (principal 
component 1 (PC1): 66.8%) and the received treatment (PC2: 15.4%) 
from a total of 100 good quality genes. A global downregulation was 
induced by both BMDSC and CD133 treatments on day 7. Nevertheless, 
on day 14 BMDSC induced the upregulation of 64% of the considered 
genes and CD133 of the 37%, underlining higher regenerative properties 
of BMDSC. Interestingly, most common genes between treatments were 
PI3K pathway´s genes and stem cell secreted factors such TIMP1 and 
TIMP2. Twenty-nine genes were exclusively upregulated by BMDSC, 
as KITLG (fold change, FC:8.8), TIMP3 (FC:4.3) and THBS1 (FC:2.8).
Conclusion: Stem cell infusion induced transcriptomic changes in 
genes related to follicular recruitment, cell differentiation, survival and 
vascularization according to the histological findings previously described 
by our group. Our results suggested that these paracrine factors could have 
a key role in the positive ovarian effects induced by stem cell infusion, but 
further validation is needed prior to its clinical application in women with 
impaired ovarian reserve. Funded by PROMETEO/2018/137, PI18/00322 
and by FPU14/02999

S-248
Investigating Macrophage Heterogeneity in Endometrial Repair 
and Remodelling. Douglas A Gibson, Phoebe M Kirkwood†, Olympia 
Kelepouri†, Philippa TK Saunders∗. University of Edinburgh, Edinburgh, 
United Kingdom.
Introduction: Macrophages play an essential role in the restoration of 
tissue integrity after injury. We have used mice to model key phases of 
endometrial repair and remodelling and have demonstrated that three 
distinct populations of macrophages are detected following the ‘injury’ 
inflicted during menstruation1. Elucidating the phenotype and function 

of these cells is critical to understanding their role in the regulation of 
endometrial function in health and disease. Notably, defective macrophage 
activity has been implicated in the aetiology of several gynaecological 
disorders including heavy menstrual bleeding and endometriosis. In the 
current study we utilised a mouse model of simulated ‘menstruation’ 
to investigate macrophage heterogeneity during endometrial repair and 
remodelling.
Methods: Menstruation was simulated in MacGreen® mice1 and uterine 
tissues recovered prior to tissue breakdown and during endometrial repair 
and remodelling (0, 12, 24, 48hr). Tissue distribution and heterogeneity of 
macrophages was determined using multiplex immunohistochemistry and 
flow cytometry. Macrophage subpopulations were isolated using FACS 
and mRNA expression assessed by qPCR.
Results: Immunohistochemistry profiling revealed temporal and spatial 
changes in macrophage subpopulations characterised by an initial 
infiltration of inflammatory monocytes at sites of tissue shedding (12hr) 
followed by an increase in monocyte-derived macrophages associated 
with areas of tissue repair (24hr). Complimentary analysis of whole 
tissue homogenates demonstrated a time-dependent increase in monocyte/
macrophage chemoattractants Cx3cl1 (p<0.01; peak 12hr) and Ccl2 
(p<0.01; peak 24hr) consistent with temporal regulation of monocyte 
infiltration and macrophage maturation. Strikingly, repair-associated 
macrophages had a unique phenotype that was inconsistent with standard 
M1/M2 classification. This was characterised by expression of both 
pro-inflammatory (M1; Tnfa) and pro-repair factors (M2; Arg1 and 
Il10) consistent with functional adaptation to the unique stimuli of the 
endometrial microenvironment.
Conclusion: These data provide a platform for future studies on the 
unique phenotype and function of endometrial macrophages. Selective 
manipulation of these subpopulations may have future therapeutic 
potential for the regulation of endometrial function in health and disease.
1Cousins, F.L., et al. Scientific Reports, 2016.

S-249
SNPs (Single Nucleotide Polymorphisms) Influence on Genes 
Encoding Cytokines Involved in the Endometriosis Immune Process: 
A New Screening Test. Sara A Mohamed†,1 Sherif M El-Sherbini∗,2 
Ahmed Al-Zayadi,1 Farha El-Chennawi∗,1 Ahmed Badawy∗.1 1Mansoura 
Faculty of Medicine, Mansoura, Egypt; 2Al-Sadat University, Cairo, 
Egypt.
Introduction: Endometriosis is a reproductive age disease and defined 
by the presence of endometrial-like tissue in a place outside the normal 
uterine cavity, causing a chronic inflammation and usually chronic pelvic 
pain and infertility. [1] The ectopic endometrium includes structural 
and proliferative abnormalities, as well as alterations in immune 
components. [2,3] Cytokines such as interleukin (IL)-1, IL-2, IL-6, IL-8, 
IL-10, and tumor necrosis factor α (TNF-α), play important parts in the 
regulation of the proliferation, activation, motility, chemotaxis, adhesion, 
morphogenesis, and finally implantation of various cells, including 
endometrial cells [4]. Genetic studies suggest a possible influence of SNPs 
(single-nucleotide polymorphisms) in genes encoding cytokines involved 
in the immune process of endometriosis and may cause inter-individual 
differences in their production. Our objective was to evaluate the effect of 
SNPs in genes encoding cytokines (TNF-α−308,IFN-γ+874,IL-6−174,IL-10−1082, 

−819, −592,TGF-β1+869, +915)in endometriosis.
Methods: Cytokine gene polymorphism studies were performed on 
DNA samples from 100 endometriosis and 100 controls. Genotypes 
polymorphisms were analyzed by polymerase chain reaction with 
sequence specific primers (PCR-SSP) using Cytokine Genotyping Primers 
Kit (One Lambda®, Canoga Park, CA, USA).
Results: Five SNPs in cytokine genes were significantly positive (p<0.05) 
in endometriosis samples. Our results suggested both specificity and 
consistency of cytokine gene SNPs in predicting endometriosis which is a 
promising direction to improve the options of treatment individualization 
in the future.
Conclusion: This study is the first report of gene polymorphisms panel 
among endometriosis patients from Egyptian ancestry. Our results are 
paving the way for more integrated studies (genotype and phenotype) to 
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better understand the pathogenic mechanisms of the disease and discovery 
of novel, targeted treatments.References:[1] Kennedy S, Bergqvist A, 
Chapron C, D’Hooghe T, Dunselman G, Greb R, et al. ESHRE guideline 
for the diagnosis and treatment of endometriosis. Hum Reprod 2005; 
20(10):2698-704.[2] Hunter RH, Cicinelli E, Einer-Jensen N. Peritoneal 
fluid as an unrecognised vector between female reproductive tissues. Acta 
Obstet Gynecol Scand 2007; 86(3):260-5.[3] Sharpe-Timms KL, Nabli 
H, Zimmer RL, Birt JA, Davis JW. Inflammatory cytokines differentially 
up-regulate human endometrial haptoglobin production in women with 
endometriosis. Hum Reprod 2010; 25(5):1241-50.[4] Benagiano G, 
Brosens I. History of adenomyosis. Best Pract Res Clin Obstet Gynaecol 
2006; 20(4):449-63.

S-250
Oxygen Tension as Regulator of Uterine ILC3 Biology. Damián O. 
Muzzio†, Rebekka Einenkel†, Jens Ehrhardt, Marek Zygmunt∗. Medical 
University of Greifswald, Greifswald, Germany.
Introduction: During the first weeks of pregnancy, restricted blood 
supply assures a low oxygen environment essential for placental and 
embryonic development. Towards the end of the first trimester, uterine 
spiral arterioles allow maternal flow, resulting in an increment from 1 % 
to 8 % of the oxygen levels. Changes on the oxygen levels impact not 
only on trophoblast function and vascularization, but also on lymphocytes 
involved in placentation. In the recent years, innate lymphoid cells (ILCs) 
have been described at the fetomaternal interface and have been proposed 
to take part of physiological and pathological events during pregnancy. 
Here, we performed a study of the influence of low oxygen concentrations 
on ILC biology, including cytokine production, antigen presentation, 
migratory capacity and interaction with pregnancy associated hormones.
Methods: NCR+ILC3s were generated from cord blood hematopoietic 
precursors. Cells were exposed to 1 %, 8 % or 21 % O2 during 72 h. Some 
cells were treated as well with hCG, TGF-β1, progesterone, estradiol or 
VEGF. In some experiments, a transwell migration assay to CXCL12 in 
the presence of VEGF was performed. The expression of cytokines (IL-8, 
IL-17, IL-22), antigen presentation and accessory molecules (HLA-DR, 
CD80, CD40) and the chemokine receptor CXCR4 were determined by 
flow cytometry. Lin-NKp44+ sorted NCR+ILC3s were treated similarly 
to obtain for further analyses of cytokine secretion and mRNA levels. 
Paired t-test was used to compare treatments and controls. Difference 
were considered statistically significant when p < 0.05.
Results: Treatment with 1 % O2 induced a downregulation of HLA-DR 
expression. In contrast, higher percentages of CD40-expressing ILC3s 
were detected. At the same time, an upregulation of RORγt and IL-8 
expression could be observed. While low O2 concentrations did not 
alter the regulatory effect of hCG and TGF-β1 on antigen presentation, 
the stimulatory effect of hCG and the regulatory effect of TGF-β1 on 
IL-22 expression disappeared. Treatment with 1 % O2 also reduced the 
percentage of migrated HLA-DR+CXCR4+ILC3s.
Conclusion: At low oxygen concentrations, NCR+ILC3s adquire a 
phenotype that could promote trophoblast invasion, including higher IL-8 
expression and reduced antigen presentation capacity.

S-251
Viral ssRNA and Viral dsRNA Differentially Modulate Human 
Trophoblast Responses to Antiphospholipid Antibodies. Rachel A 
Nelson†,1 Jane E Salmon,2 Lawrence W Chamley,3 Vikki M Abrahams∗.1 
1Yale School of Medicine, New Haven, CT, United States; 2Hosptial for 
Special Surgery, New York, NY, United States; 3University of Auckland, 
Auckland, New Zealand.
Introduction: Women with antiphospholipid antibody syndrome (APS) 
are at risk for miscarriage and preeclampsia. Obstetric APS is caused by 
antiphospholipid antibodies (aPL) targeting the placenta. aPL induce a 
trophoblast proinflammatory, antimigratory, and antiangiogenic profile. 
Since infection during pregnancy can also increase a woman’s risk 
for preeclampsia, this study aimed to characterize the effect of viral 
components on trophoblast responses to aPL.
Methods: A human first trimester trophoblast cell line was treated with 
media, aPL or control IgG (20µg/ml) with or without viral ssRNA or viral 

dsRNA (PolyI:C) (1µg/ml). Supernatants were measured by ELISA for 
inflammatory IL-8 and inflammasome-associated IL-1β; antiangiogenic 
sFlt-1; and proangiogenic VEGF and PlGF. Inflammasome function was 
assessed by measuring uric acid levels and caspase-1 activity. Trophoblast 
migration was measured using a two-chamber assay. 
Results: Compared to aPL alone, trophoblasts treated with combination 
viral ssRNA and aPL significantly reduced IL-1β by 30.5±12.4%; uric 
acid by 30.4±4.5%; and caspase-1 by 19.5±5.2% (p<0.05). In the presence 
of control IgG, viral ssRNA significantly increased trophoblast IL-1β 
by 3.2±0.1-fold (p<0.05), but had no effect on uric acid or caspase-1, 
compared to control IgG alone. aPL-induced trophoblast IL-8 was 
unchanged by the presence of viral ssRNA, while under control IgG 
conditions, viral ssRNA significantly increased IL-8 by 1.6±0.3-fold 
(p<0.05). Combined viral ssRNA and aPL significantly inhibited aPL-
induced trophoblast sFlt-1 by 10.3±6.8% and VEGF by 10.9±6.8% 
(p<0.05), while viral ssRNA had no effect on these factors under control 
IgG conditions. Viral ssRNA significantly reduced trophoblast PlGF under 
both aPL and control IgG conditions by 21.7±5.4% and 75.6±16.3% 
(p<0.05). Viral ssRNA further and significantly inhibited aPL-reduction 
of trophoblast migration by 32.7±8.3% (p<0.05), while there was no 
effect in the presence of control IgG. Combined viral dsRNA and aPL had 
no significant effect on IL-1β; uric acid; caspase-1; IL-8; sFlt-1; or cell 
migration when compared to aPL alone. While viral dsRNA significantly 
reduced aPL-induced VEGF and PlGF, a similar response was seen in the 
presence of control IgG.
Conclusion: Viral ssRNA, but not viral dsRNA, inhibited aPL-induced 
trophoblast inflammasome activity and IL-1β secretion; and reversed some 
aPL-mediated changes in angiogenic factor production. However, viral 
ssRNA, but not viral dsRNA, exacerbated the trophoblast anti-migratory 
effect of aPL. Thus, a ssRNA virus may increase the risk of adverse 
pregnancy events in women with APS by further impairing trophoblast 
invasion during placentation.

S-252
T-Cell Receptor Diversity in T-Reg from Normal Longitudinal 
Pregnancies and Preeclampsia Cases. Raj Shree,1 Stephen McCartney†,1 
Nicholas Maurice,2 Judy Allen,2 J. Lee Nelson,3 Martin Prlic,2 Hilary S 
Gammill.3 1U of Washington, Seattle, WA, United States; 2Fred Hutch 
Cancer Research Center, Seattle, WA, United States; 3U of Washington, 
Fred Hutch Cancer Research Center, Seattle, WA, United States.
Introduction: Mechanisms allowing for tolerance of the semi-allogenic 
fetus are incompletely understood. Regulatory T cells (T-regs) likely play 
a role given their antigen-specific immune modulation. Deep sequencing 
the T-cell receptor (TCR) of T-regs may help elucidate normal maternal 
adaptation to pregnancy and alterations in abnormal pregnancies, such as 
preeclampsia (PE). We conducted a pilot study to determine the feasibility 
of evaluating T-reg TCR repertoire diversity from pre-pregnancy across 
gestation in normal and in cross-sectional PE cases.
Methods: We collected peripheral blood from healthy, nulligravid 
women (n=6) before conception and longitudinally across uncomplicated 
pregnancy confirmed by medical records review. An additional, cross-
sectional group of PE cases (n=5) was studied. DNA was extracted 
following sorting of T-regs from peripheral blood mononuclear cells using 
flow cytometry (CD4+CD25hiCD127low). We performed deep sequencing 
of the TCR using the immunoSEQ® platform (Adaptive Biotechnologies). 
We assessed repertoire diversity by evaluating unique templates and the 
Chao1 index, a non-parametric diversity metric.
Results: Nulligravid subjects all delivered normal weight full-term 
newborns. PE subjects delivered at a mean gestational age of 30.8 weeks 
with a mean birthweight of 1635g. T-reg TCR sequencing suggested a 
trend towards decreased repertoire diversity from pre-pregnancy across 
gestation in normal subjects and lower repertoire diversity in PE subjects 
at matched gestational age ranges (Fig 1). Observed richness, the number 
of unique nucleotide rearrangements in each sample, was similar between 
normal and PE cases in the second and third trimesters (second trimester 
1125 vs 936, p-value 0.42; third trimester 977 vs 978, p-value 0.99).
Conclusion: T-reg TCR sequencing to evaluate repertoire diversity is 
feasible and can provide a uniquely powerful window into maternal 
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immune adaptation to pregnancy. Diversity of the T-reg TCR is altered 
from pre-pregnancy across gestation in normal pregnancy, with a trend 
towards decreased repertoire diversity, possibly consistent with targeted 
expansion of fetal antigen specific clones. Larger studies of longitudinal 
nulligravid and PE subjects are necessary to further understand immune 
adaptive changes to normal and abnormal pregnancies. 
*Figure(s) will be available online.

S-253
Progestational Polyfunctional Properties of Novel Decidual Innate 
Lymphoid Cells. Jessica Vazquez†, Aleksandar Stanic∗. University of 
Wisconsin-Madison, Madison, WI, United States.
Introduction: Immune cells at the maternal-fetal interface play a complex 
role in regulation of vascular remodeling, fetal tolerance and protection 
from infection. Using machine learning-aided high-dimensional flow 
cytometry, we previously identified two novel subsets of human decidual 
CD56high innate lymphoid cells (ILCs) - expressing low and high Eomes 
levels. In addition, these cells, despite a decidual NK (dNK)- like 
phenotype, express very low levels of Tbet - as compared with more 
conventional NK and dNK cells. To test the hypothesis that their unique 
lineage-related transcriptional program drives distinct cytokine functional 
profile, we employed Simplified Presentation of Incredibly Complex 
Evaluations (SPICE, ver. 6) to determine their polyfunctional properties 
at a single cell level. Furthermore, we examined the role of physiologic 
(cytokine) and pharmacologic (PMA/Ionomycin) signals to reveal the 
breadth of their cytokine production capability.
Methods: Decidual specimens were dissected from term placentas and 
mononuclear cells (MCs) were isolated by mechanical (GentleMACS) 
and enzymatic (Collagenase, DNAse) disruption. MCs were stimulated 
with PMA/Ionomycin or IL12/IL15/IL1β in the presence of Brefeldin 
A and Monensin, to retain cytokines intracellularly, then labeled with 
fluorochrome-conjugated antibodies against surface CD3, 14, 16, 19, 34, 
45, 49a, 56, 94, 127 and intracellular Granzyme B (GrB), IL8, IL17A, 
INFγ, TNFα, VEGF. Data was acquired on a BD Fortessa cytometer (5 
laser, 18 detector configuration). Data pre-processing was performed 
using FlowJo 10.2. We used SPICE to visualize the multivariate dataset 
and determine mono- and poly-functional properties of novel ILCs. 
Permutation tests were used for group comparisons (p < 0.05 considered 
significant).
Results: Upon PMA/Ionomycin activation, the majority of CD56high 

Eomeshi ILCs exhibited monofunctional traits, producing INFγ, TNFα, 
or GrB, fewer displaying bifunctional properties, either INFγ/TNFα, 
VEGF/TNFα, INFγ/VEGF, or GrB/TNFα. The CD56high Eomeslo ILCs, 
while broadly similar, had an additional trifunctional property (INFγ/
TNFα/VEGF). Cytokine (IL12/IL15/IL1β) activation of CD56high Eomeshi 
ILCs led to decreased TNFα and a shift towards VEGF and bifunctional 
production of INFγ/VEGF, with few maintaining trifunctional properties 
(INFγ/TNFα/VEGF). The shift towards VEGF was larger in the CD56high 

Eomeslo subset.
Conclusion: Using a polyfunctional testing platform, we demonstrate 
that novel CD56high ILCs stimulated by cytokines, a more physiological 
stimulus, reveal distinct functional patterns amongst Eomes low and high 
groups. Cytokine stimulation induced a shift towards VEGF production in 
both CD56high Eomeslo/hi decidual ILCs, suggesting a role in angiogenesis. 
Interestingly, the shift towards VEGF production was greater in the 
CD56high Eomeslo ILC subset, indicating divergent roles between these 
novel ILCs.

S-254
Oogonial Stem Cell Subpopulations Exhibit Differences in 
Meiotic Potential and Persistence in Aging Mouse Ovaries. Julie A 
MacDonald†, Dori C. Woods, Jonathan L Tilly∗. Northeastern University, 
Boston, MA, United States.
Introduction: Various strategies have been used by multiple independent 
labs to isolate and characterize oogonial stem cells (OSCs) in adult 
mammalian ovaries that are capable of generating functional oocytes in 
vivo. Herein, we employed several methods to rigorously characterize 
OSC heterogeneity in adult mouse ovaries.

Methods: Using C57BL/6 mice as a model, ovarian expression of Ddx4, 
Ifitm3, CD61 and SSEA1 was assessed in young adult (2-months) and 
reproductively aged (12-months) animals, as well as in females several 
months after ovarian failure mice (20-months), and in isolated OSCs. 
Fetal ovaries were collected on embryonic days 12.5-14.5 to evaluate 
expression and localization of Ddx4 and CD61 by immunofluorescence 
during primordial germ cell (PGC) differentiation. Methylation status 
of the meiotic commitment gene, Stra8, was determined using bisulfite 
converted DNA, and was modulated in OSCs by epigallocatechin-3-
gallate (EGCG, 50-µM) before retinoic acid (RA, 2-µM) treatment. 
Meiotic commitment in OSCs was measured via qRT-PCR of Stra8 
expression, and formation of in-vitro—derived (IVD) oocytes. OSCs 
stably expressing pDsRed2-1 under control of the mouse Stra8 promoter 
were analyzed using Aldefluor™ to assay ALDH1 activity, and PKH67 
label retention assays to identify quiescent cells.
Results: Immunolabeling confirmed extracellular expression of the 
C-terminus of Ddx4 in OSC cultures. We further confirmed expression 
of CD61 in PGCs during meiotic initiation in fetal ovaries, as well as in 
freshly-isolated and cultured OSCs. SSEA1 was expressed in a small 
subpopulation of OSCs, which did not express Stra8. Treatment with 
EGCG increased sensitivity of OSCs to RA-induced differentiation 
(1.46±0.13-fold increase in Stra8 levels, P<0.01 vs. no EGCG; 1.5±0.14-
fold increase in IVD oocyte numbers, P<0.05 vs. no EGCG). This 
divergence in Stra8 and SSEA1 expression was correlated with enhanced 
activity of ALDH1 in SSEA1-positive cells (35.3±2.6% vs. 27.0±2.2% 
in Stra8-positive cells, P<0.05), as well as enhanced retention of PKH67 
in SSEA1-positive cells (2.23±0.35-fold higher vs. Stra8-positive cells, 
P<0.01); both endpoints are characteristic traits of primitive stem 
cells. Flow cytometric analyses of dispersed ovarian tissue revealed 
increased frequency of OSCs expressing both CD61 and SSEA1 with age 
(20-months: 3.73±0.62-fold increase vs. 2-months; P<0.05).
Conclusion: Through detailed immunophenotyping of OSC 
subpopulations in vivo (in ovaries) and in vitro (in culture), these studies 
have identified a primitive subpopulation of quiescent, SSEA1-positive 
OSCs with high levels of ALDH1 activity that persist in ovaries well past 
the time of aging-associated failure. The functional properties of these 
OSC subpopulations are currently under investigation.
This work was supported by NIH R01-AG012279 to JLT.

S-255
Endometrial Mesenchymal Stem/Stromal Cell Modulation of T 
Cell Proliferation. Caroline E. Gargett∗,1,2 Xiaoqing Yang,1 Meivita 
Devianti,1 Wang H Yuan,2 Yih R Ong†,1 Ker Sin Tan,1 Shanti Gurung†,1 
Jean Tan†,1 Dandan Zhu†,1 Rebecca Lim,1 James A Deane∗.1,2 1Hudson 
Institute of Medical Research, Clayton, Australia; 2Monash University, 
Clayton, Australia.
Introduction: Perivascular mesenchymal stem/stromal cells (MSC) 
can be isolated from the human endometrium using the surface marker 
SUSD2, and are being investigated for use in tissue repair. MSC from 
other tissues modulate T cell responses via mechanisms including IL-10, 
prostaglandin E2, TGF-β1 and regulatory T cells (Tregs). Animal studies 
demonstrate that endometrial MSC (eMSC) can also modify immune 
responses to implanted mesh, but the mechanism/s they employ have 
not been explored. The aim of this study was to determine the effect of 
eMSC on T cell function.
Methods: SUSD2+ eMSC were isolated from endometrial biopsies from 
cycling women not taking hormones (n=6) and expanded in culture for 
1-3 passages. We examined the in vitro immunomodulatory properties 
of eMSC by measuring their effects on lymphocyte proliferation 
in Concanavalin A (ConA) stimulated mouse splenocyte cultures. 
Immunomodulatory mechanisms were explored using an IL-10 receptor 
blocking antibody, indomethacin to inhibit prostaglandin synthesis, and 
A83-01 to inhibit TGFβ receptors. The abundance of Tregs was monitored 
using a FoxP3-GFP reporter and flow cytometery. A membrane-based 
antibody array was used to assess cytokines, chemokines and growth 
factors produced by eMSC. The in vivo properties of eMSC were 
examined in a mouse model of oxazolone-induced T cell-mediated skin 
inflammation.
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Results: eMSC significantly inhibited in vitro ConA-induced lymphocyte 
proliferation at eMSC to splenocyte ratios of 1:5 or 1:10 (p<0.05), an effect 
that diminished in a dose-dependent manner at lower eMSC to splenocyte 
ratios. Inhibition was not affected by blocking the mouse IL-10 receptor, 
or inhibiting prostaglandin production. eMSC continued to restrain 
lymphocyte proliferation when TGF-β receptors were inhibited, despite 
a reduction in Tregs. Thus the inhibition of mitogen-induced lymphocyte 
proliferation by eMSC occurs by a mechanism distinct from the IL-10, 
prostaglandin E2, TGF-β1, and Treg-mediated mechanisms employed 
by MSC from other tissues. eMSC were shown to produce IL-17A and 
Dickkopf-1 which may contribute to their immunomodulatory properties. 
In contrast to MSC from other sources, systemic administration of eMSC 
did not inhibit swelling in T cell-mediated skin inflammation.
Conclusion: eMSC modify T cell responses, but their immunomodulatory 
repertoire may not be sufficient to restrain some T cell-mediated 
inflammatory events. We speculate that the unique immunodulatory 
properties of eMSC may reflect endometrial specialisation related to 
embryo implantation and persistence of the fetus.

S-256
Gestational Diabetes is Associated with Fetal Endothelial Progenitor 
Cells Impairment. Hayan Kwon,1,2 Yejin Park,1 Yun Ji Jung,1 Hanoll Pi,1 
Yong-Sun Maeng,1 Ja-Young Kwon.1 1Institute of Women’s Medical Life 
Science, Placenta-Derived Stem Cell Genomic Research Lab, Yonsei 
University College of Medicine, Seoul, Korea, Republic of; 2Dongguk 
University Ilsan Hospital, Dongguk University College of Medicine, 
Goyang-si, Korea, Republic of.
Introduction: Offsprings of gestational diabetes mellitus (GDM) 
pregnancies exhibit a long-term increased risk of developing cardiovascular 
and metabolic diseases, likely caused by aberrant fetal cell programming 
incurred in utero. The present study was to evaluate the difference in 
fetal endothelial progenitor cells (EPCs) between normal and GDM 
pregnancies.
Methods: The CD133+/C-kit+/Lin- (CKL-) umbilical cord blood EPCs 
was isolated from gestationally matched normal and GDM (n=10 each) 
pregnancies at the time of delivery. Proliferation and differentiation 
capacity of EPCs and angiogenic function of outgrowth endothelial 
cells (OECs) generated from EPCs were compared between normal and 
GDM. The profile of differentially expressed microRNAs (miRNAs) in 
(CKL-) EPCs of patient with GDM and normal was studied using miRNA 
microarrary analysis.
Results: The GDM-derived CKL- EPCs exhibited no significant 
differences in both EPC number and differentiation activity when 
compared to control group. However, significant reduction in OECs 
proliferation, migration, adhesion, and tube formation activities was 
observed in GDM group. Furthermore, differentially expressed miRNA 
analysis between normal and GDM-derived CKL- EPCs demonstrated 
that reduced expression of miRNAs related to angiogenesis and Vascular 
endothelial growth factor (VEGF) signaling pathway in GDM group, 
compared to controls.
Conclusion: In our study, we reported for the first time the miRNA profile 
of GDM- EPC and suggest that miRNAs may participate in impairment 
of GDM-EPC through regulate the angiogenesis and VEGF signaling 
pathway.(This work was supported by the National Research Foundation 
of Korea(NRF) grant funded by the Korea government(MSIT) (NRF-
2017R1C1B5076378) and faculty research grant of Yonsei University 
College of Medicine (6-2017-0062))

S-257
Biomimetic Coatings from Decellularized Rabbit Endometrium 
Influence the In Vitro Development of Pre-Implantation Embryos. 
Hannes Campo†,1 Ximo García-Domínguez†,2 Sara López-Martínez†,1 
Jose Salvador Vicente Antón∗,2 Francisco Marco-Jiménez,2 Irene 
Cervelló∗.1 1IVI Foundation, Valencia, Spain; 2Instituto de Ciencia y 
Tecnología Animal, Universidad Politécnica de Valencia, Valencia, Spain.
Introduction: Bioengineered tissue-specific approaches hold much 
promise to revolutionize reproductive medicine. Here, we created coatings 
and hydrogels made from non-synchronous (NS, no ovulation was 

inducted) and synchronous (S, 72h post ovulation) endometrium obtained 
from decellularized rabbit uteri. The extracellular matrix (ECM) coatings 
were compared to current standard rabbit embryo culture conditions.
Methods: An optimized decellularization (DC) protocol for whole rabbit 
uteri was established. DC efficiency was tested by histology (H&E, 
Masson’s trichrome and DAPI), DNA and protein quantification. The 
acellular endometrial tissue was separated, milled, solubilized with pepsin 
and the resulting hydrogel was characterized by electron microscopy and 
proteomic analysis. 72h after artificial insemination, rabbit embryos were 
cultured for 48h in five culture conditions: NS, S and Matrigel (M) coatings 
made via non-specific adsorption and two uncoated controls (C+ and C-, 
using culture medium with and without fetal bovine serum respectively). 
Blastocyst hatching/hatched rates, morphometry and mRNA expression of 
three core pluripotency factors (OCT4, Nanog and Sox2) were performed. 
Differences were estimated using Bayesian inference (P ≥ 0.8).
Results: Histology showed full DC and intact ECM, this was corroborated 
by a significant drop of DNA and protein content (P<0.05), with no 
difference between NS and S uteri. After processing, nanofibrous 
hydrogels formed when incubated for 30min at 37°C. Bayesian inference 
showed no difference in embryo hatching rates, but S and C+ yielded 
comparable embryo diameters that were higher to those in NS, M and C- 
conditions (P ≥ 0.8). Additionally, OCT4, Nanog and Sox2 expression in 
the S-coating group are consistent with the optimal condition (C+) which 
is also different to the others. Thus, S-coating is proposed as an appropriate 
biological support to improve embryo development.
Conclusion: A DC protocol for whole rabbit uteri was established 
and endometrial ECM hydrogels were obtained. For the first time, we 
demonstrated that coatings from synchronous DC endometrium act as a 
biomimetic support for embryo development and is comparable to optimal 
protocols, possibly because of the slow release of synchronous-specific 
endometrial proteins.
Support: GRISOLIA/2015/002; PI17/01039; PROMETEO/2018/137; 
AGL2017-85162-C2-1-R; BES-2015-072429.

S-258
A Novel Target to Diminish and/or Delete Uterine Leayomyomas. 
Graciela Krikun, Carmen J Booth. Yale University, New Haven, CT, 
United States.
Introduction: Uterine leiomyomas represent one of the most common 
benign tumor types in women of fertile age affecting up to 80% of women. 
Their incidence increases with age from menarche to perimenopause. 
However, the mechanisms which influence tumor onset and progression 
are not fully understood. Based on our previous results1 and the data that 
nonhuman primates closely resemble human reproductive biology, we now 
show upregulation of CXCR4 and the alternate CXCL12 receptor CXCR7, 
and CXCL12 production from cells derived from control myometrium 
vs leiomyomas. The active role of the CXCL12/CXCR4/CXCR7 in this 
disease has provides us a new target to inhibit and possibly abolish the 
growth of leiomyomas.
Methods: Tissues were obtained from women undergoing hysterectomy 
who were consented for tissue acquisition. Monkey samples were obtained 
at time of necropsy for unrelated issues. Normal myometrial cell lines 
were kindly provided by Yingqun Huang, Yale University, Dept Ob/
Gyn & Rep Sci, and Dr. Ayman Al-Hendy, University of Illinois, Dept 
Ob/Gyn). All tissues were formalin fixed and paraffin embedded for 
immunohistochemistry as we previously described2 The level of staining 
was assessed in a blinded fashion (CB). Western blotting and ELISAs 
were conducted as previously described by our laboratory3,4.
Results: Fibroids derived from human and nonhuman primates expressed 
intense CXCR4 and CXCR7 staining compared to controls. CXCL12 
ELISAs demonstrated high expression of CXCL12 in cultured leiomyoma 
cells compared to controls. Western blot analysis confirmed out findings 
in the leiomyoma cell lines compared with controls. Specifically, human 
uteri and cells derived from fibroids consistently stained the majority of 
leiomyoma tumor cell nuclei in contrast to normal cells and myometrium 
which displayed weak to mild staining. Uteri from female rhesus macaques 
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showed similar strong positive staining in leiomyoma in the nuclei of 
the smooth muscle cells and weak to mild staining in non-tumor uterine 
myometrium.
Conclusion: Our preliminary data demonstrates by IHC, ICC, Western 
blots and ELISAs that CXCL12 and both its receptors (CXCR4 and 
CXCR7) are highly expressed within the leiomyomas of human and 
nonhuman primates vs. low to no staining in their respective control 
myometrium5. We propose that blocking the CXCL12/CXCR4/CXCR7 
pathway will lead to new nonhormonal therapies and leiomyoma 
regression. The goal of these studies is to find novel interventions which 
can reduce or abolish disease as a prerequisite for human trials.

S-259
mTert Promoter Activity Identifies Telomerase-Expressing Immune 
Cells in the Endometrium in a Mouse Model of Endometrial Repair 
and Remodelling. Caroline E. Gargett∗,1,2 Fiona L Cousins†,1,2 James 
A Deane.1,2 1Hudson Institute of Medical Research, Clayton, Australia; 
2Monash University, Clayton, Australia.
Introduction: The human endometrium undergoes ~400 cycles of 
proliferation, differentiation, breakdown, shedding, repair and remodelling 
over a woman’s reproductive lifespan. Stem/progenitor cells are 
hypothesised to drive the cyclical regeneration of the endometrium. 
Telomerase reverse transcriptase (Tert) is up-regulated in cells that 
divide repeatedly and is an adult stem cell marker in other tissues. We 
have recently shown mouse Tert (mTert) promoter activity in the cycling 
murine endometrium, providing a model for investigating the cellular and 
molecular mechanisms of endometrial regeneration.
Methods: Mice (n=33) expressing a green fluorescent protein reporter 
under the control of the mTert promoter (mTert-GFP) were subjected to 
a previously published mouse model of menses. Tissues were collected 
for flow cytometry and histochemical analysis during the steroid-depleted 
breakdown and repair “window”.
Results: mTert-GFP expression marked populations of T cells and 
mature macrophages in a temporal and spatial manner during breakdown 
repair and remodeling (8, 24 and 48 hr after progesterone withdrawal, 
respectively). CD3+ T cells were the predominant cell type in the mTert-
GFP+CD45+ population at all three stages of the model; 30.6±5.5%, 
44.6±4.5%, 65.0±6.3% (n=11/group) respectively. Immunofluorescence 
for CD3 and mTert-GFP was performed and the distance of dual labelled 
cells from the luminal epithelium was measured. Dual positive cells were 
rare, but typically formed two groups irrespective of the time-point; those 
within 25 µm of the luminal epithelium and those greater than 150 µm 
from the luminal epithelium. mTert-GFP+F4/80+ macrophages accounted 
for 13-31% of the mTert-GFP+ leukocytes, depending upon stage of 
regeneration. Unlike dual positive T cells, dual labelled macrophages 
were evenly distributed throughout the regenerating stroma.
Conclusion: mTert-GFP expression was identified in both myeloid and 
lymphoid immune cells populations during endometrial regeneration, 
pointing to a role for mTert in resident innate and adaptive immune cell 
activation in the endometrium. The T cell population in close proximity 
to the luminal epithelium points to their previously unrecognised role in 
endometrial repair and regeneration. Further insight into how telomerase 
active immune cells contribute to endometrial regeneration will improve 
our understanding of endometrial disorders, such as Asherman’s Syndrome 
or endometriosis.

S-260
Maternal Urinary Trace Metals and Plasma Inflammatory 
Biomarkers during Pregnancy. Max T Aung†,1 John D Meeker∗,1 
Jonathan Boss†,1 Kelly M Bakulski∗,1 Bhramar Mukherjee∗,1 David E 
Cantonwine∗,2 Thomas F McElrath∗,2 Kelly K Ferguson∗.3 1University 
of Michigan, Ann Arbor, MI, United States; 2Harvard Medical School, 
Cambridge, MA, United States; 3National Institute of Environmental 
Health Sciences, Research Triangle, NC, United States.
Introduction: Exposure to trace metals is widespread and may result 
in perturbations in the maternal immune system during pregnancy. We 
tested for associations between maternal urinary trace metals and plasma 

inflammatory biomarkers in pregnancy, and hypothesized that higher 
levels of urinary trace metals would be associated with an increase in 
pro-inflammatory biomarkers.
Methods: Pregnant women were recruited early in pregnancy (<15 
weeks gestation) from the LIFECODES birth cohort, which included 99 
cases of preterm birth and 291 unmatched randomly selected controls. 
With the Children’s Health Exposure Analysis Resource, we measured 
17 urinary trace metals and five plasma inflammatory biomarkers from 
samples collected in the 3rd trimester (median 26 weeks gestation). We 
used multivariable linear regression to calculate associations between 
individual metals and inflammatory biomarkers, adjusting for confounding 
variables. We used elastic net to perform variable selection between 
multiple metals and immune biomarkers. Additionally, we tested for 
associations with plasma inflammatory biomarkers measured at a 
subsequent study visit (median 35 weeks gestation). Last, we tested for 
differences by case status by evaluating interaction terms between trace 
metals and preterm birth status.
Results: Several metals were associated with pro-inflammatory markers. 
An interquartile range (IQR) difference in Selenium (Se) (39 μg/L) was 
associated with a 65% increase in C-reactive protein (95% Confidence 
Interval (CI): 22.3 - 123). The elastic net revealed that Barium (Ba), 
Manganese (Mn), and Nickel (Ni) were positively associated with 
interleukin-1β (IL-1β), with Mn having the largest effect estimate. An 
IQR difference in Mn (0.6 μg/L) was associated with a 29% increase in 
IL-1β (95% CI: 12.4 - 48.2). Associations with inflammatory biomarkers 
measured at the later study visit were consistent and effect estimates 
were in the same direction. We did not observe significant differences 
by preterm status.
Conclusion: Higher concentrations of Se, Mn, Ba, and Ni are associated 
with higher pro-inflammatory immune biomarkers in pregnancy. Although 
we did not observe differences by preterm status, systemic immune 
perturbations may increase the risk for other adverse birth outcomes, and 
this should be explored in additional studies.

S-261
Adverse Pregnancy Outcomes and Long-Term Risk of Maternal 
Renal Disease: A Systematic Review and Meta-Analysis. Peter 
Barrett†,1 Fergus McCarthy,1 Karolina Kublickiene,2 Marie Evans,2 Sarah 
Cormican†,3 Conor Judge†,3 Ivan J Perry,1 Marius Kublickas,2 Peter 
Stenvinkel,2 Ali Khashan∗.1 1University College Cork, Cork, Ireland; 
2Karolinska Institutet, Stockholm, Sweden; 3Galway University Hospital, 
Galway, Ireland.
Introduction: There is no clear consensus whether hypertensive disorders 
of pregnancy (HDP) increase the risk of maternal chronic kidney disease 
(CKD) and end-stage kidney disease (ESKD). It is also uncertain 
whether gestational diabetes (GDM) and preterm birth are independently 
associated with the risk of maternal renal disease. We aimed to examine the 
association between adverse pregnancy outcomes (HDP, GDM, preterm 
birth) and later maternal renal disease, by synthesising the results of 
relevant published studies.
Methods: A systematic search of PubMed, EMBASE and Web of Science 
was undertaken from inception of databases to 31 July 2018. Original 
case-control and cohort studies published in English were eligible for 
inclusion. CKD and ESKD were treated as primary outcomes. Random-
effects meta-analyses were performed to calculate overall pooled estimates 
using the generic inverse variance method. MOOSE reporting guidelines 
were followed.
Results: Of 5,120 studies retrieved, 21 met inclusion criteria. The pooled 
adjusted odds ratio (aOR) for HDP and CKD was 2.08 (95%CI 1.06-
4.10). The aOR for HDP and ESKD was 6.58 (95%CI 4.06-10.65). The 
magnitude of association was dependent on HDP subtype: the aOR for 
preeclampsia and ESKD was 4.87 (95%CI 3.01-7.87); for gestational 
hypertension and ESKD was 3.65 (95%CI 2.34-5.67); and for other 
HDP (including chronic hypertension +/- superimposed preeclampsia) 
and EKSD was 14.67 (95%CI 3.21-66.97) (Figure 1). Three studies 
examined the association between GDM and maternal ESKD; GDM was 
associated with increased odds of ESKD for black women (aOR 1.78, 
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95%CI 1.18-2.70), but not white women (aOR 0.81, 0.58-1.13). Women 
who had a preterm birth (<37 weeks) also had significantly higher odds 
of later ESKD (aOR 2.16, 95%CI 1.64-2.85).
Conclusion: Women exposed to adverse pregnancy outcomes, including 
HDP, GDM and preterm birth, have higher odds of renal disease in later 
life.
*Figure(s) will be available online.

S-262
Association of Changes in Gestational Age and Twin Perinatal 
Mortality in the United States, 2000 -2015. Hadi Erfani†,1 Amir A 
Shamshirsaz,1 Cande V Ananth,2 Anthony M Vintzileos,3 Steven L 
Clark,1 Michael A Belfort,1 Alireza A Shamshirsaz∗.1 1Baylor College 
of Medicine, Houston, TX, United States; 2Columbia University College 
of Physicians and Surgeons, New York, NY, United States; 3New York 
University-Winthrop University Hospital, New York, NY, United States.
Introduction: We performed an epidemiological investigation of trends 
in twin perinatal mortality overall and among various gestational age 
groups in the U.S. between 2000 and 2015.
Methods: We undertook a population-based retrospective analysis of twin 
perinatal mortality in the United States (2000-2015) among newborns 
without congenital malformations and chromosomal abnormalities. We 
utilized ‘Period Linked Birth - Infant death’ and ‘Fetal Death’ data files 
from the National Center for Health Statistics for years 2000 - 2015. 
Perinatal mortality was defined to include stillbirth at ≥22 weeks and 
neonatal death up to 28 days. Also, Perinatal mortality was calculated 
for different categories of gestational age at birth (i.e. <28, 28-32, 33-34, 
35-36, and 37-38 weeks). We evaluated the trend in perinatal mortality 
during the entire 16 year period and also the yearly mortality change by 
fitting log-linear (Poisson models with robust variance) regression models.
Results: The overall number of twin perinatal deaths from 2000 to 2015 
was 60,568/1,767,426 (34.3 per 1000 live births). Table 1 shows the rates 
for perinatal mortality overall and by gestational age categories. During 
most of the years of this trend analysis, twin perinatal mortality was higher 
in the subgroup of <28 weeks of gestation. The least perinatal mortality 
rates and the highest decline were both observed in the categories of 
35-36 and 37-38 weeks in all years (Figure). Table 2 shows the temporal 
changes in perinatal mortality per 1 year as well as during the entire cohort.
Conclusion: The trend of twin perinatal mortality is decreasing from 2000 
to 2015 overall and in most of the gestational age categories. However, 
the decrease slope seems to be more prominent in gestational age groups 
35-36 weeks and 37-38 weeks. Moreover, given the decrease in absolute 
twin births at each gestational age, the drop in twin perinatal mortality 
is a real one. 
*Figure(s) will be available online.

S-263
Placental Pathology as a Mediator of the Association between 
Socioeconomic Status and Adverse Birth Outcomes. Alexa 
Freedman†,1 Gregory Miller,1 Lauren Keenan-Devlin,2 Linda Ernst,3 
Ann Borders∗.2 1Northwestern University, Evanston, IL, United States; 
2NorthShore University HealthSystem, University of Chicago Pritzker 
School of Medicine, Evanston, IL, United States; 3NorthShore University 
HealthSystem, Evanston, IL, United States.
Introduction: Low socioeconomic status (SES) is associated with a 
broad array of adverse developmental outcomes. One leading hypothesis 
is that some of the effects of SES occur in utero through alterations in 
placental function. We evaluated whether associations between SES 
and adverse birth outcomes are mediated by clinically relevant types of 
placental pathology.
Methods: Data were obtained from the Collaborative Perinatal Project, 
a historical cohort study that enrolled women at their first prenatal care 
visit from 1959-1965 at twelve sites in the US. Our analysis was restricted 
to the first singleton pregnancy enrolled in the study for each woman 
(n=44,920). Of these, 32,628 (72.6%) had complete information and were 
included in the analysis. Women with incomplete information tended to be 
older, married, multiparous, and deliver at an earlier gestational age. The 
exposure of interest, SES, was determined based on education, occupation, 

and family income using a published formula. The placental mediators of 
maternal and fetal acute inflammation (MAI, FAI) and maternal and fetal 
vascular malperfusion (MVM, FVM) were evaluated during the placental 
examination (see Table 1 for definitions). We used mediation analyses 
to estimate the total, direct, and indirect effects of SES on preterm birth 
(<37 weeks’ gestation) and low birthweight (<2.5kg).
Results: A woman in the 25th percentile of SES (low SES) was 1.3 
times as likely to deliver preterm (95% CI: 1.3, 1.4) and 1.2 times as 
likely to deliver a low birthweight baby (95% CI: 1.1, 1.2) as compared 
to a woman in the 75th percentile (Table 1). The strongest evidence for 
mediation was observed for MVM as a mediator between SES and low 
birthweight (12.5% mediated). Other placental pathologies mediated 
<7% of the associations.
*Figure(s) will be available online.
Conclusion: We observed that MVM mediates some of the association 
between SES and low birthweight. We found less support for mediation 
by MAI and FAI. There are several limitations of this work that merit 
further study. Generalizability is limited due to the characteristics of 
the sample, including over-representation of low income women and 
high prevalence of smoking (46.5%). Additionally, modern pathology 
examinations incorporate other measures, including indicators of chronic 
inflammation, which may an important mediator to consider.

S-264
Incidence of Preeclampsia among Women Using Proton Pump 
Inhibitors during Pregnancy &It- A Swedish Population Register 
Based Cohort Study. Roxanne Hastie†,1,2 Bergman Lina,3,4 Catherine 
Cluver,5 Susan P Walker,1 Anna-Karin Wikström,3 Stephen Tong,1,2 
Susanne Hesselman.3,4 1University of Melbourne, Heidelberg, Australia; 
2Mercy Perinatal, Heidelberg, Australia; 3Uppsala University, Uppsala, 
Sweden; 4Center for Clinical Research, Falun, Sweden; 5Stellenbosch 
University, Cape Town, South Africa.
Introduction: Preeclampsia is a hypertensive disorder of pregnancy 
with a high rate of maternal and neonatal morbidity and mortality. The 
only definite treatment is delivery. Through preclinical studies, proton 
pump inhibitors (PPIs) have been identified as a potential treatment. 
Our objective was to determine the incidence of preeclampsia among 
women reporting the use of PPIs during pregnancy from the Swedish 
Pregnancy Register.
Methods: Data on 160,006 nulliparous pregnant women from 2013 - 
2017 was extracted from the Swedish Pregnancy Register, which collects 
data from over 90% of all deliveries within Sweden from first antenatal 
visit to delivery. To investigate the association between PPI use during 
pregnancy and preeclampsia, a propensity score-based method was used 
to control for individual maternal and social risk factors. This score was 
used in logistic regression analysis along with adjustment for multiple 
pregnancies to estimate the association between PPI use during pregnancy 
and preeclampsia.
Results: Of 160,006 nulliparous women, 6160 (3.8%) reported using PPIs 
during pregnancy (reported at any gestation) and 7,661 (4.8%) women 
had a recorded diagnosis of preeclampsia. The use of PPIs during the third 
trimester (reported from 28 weeks of gestation onward) was associated 
with a 0.57-fold reduction in preterm preeclampsia with delivery before 
34 weeks of gestation (odds ratio 0.43, 95% confidence interval (CI) 0.22 
to 0.82). However, a protective effect of PPIs reported at any point during 
gestation was not seen for all forms of preeclampsia (including term and 
preterm delivery)(odds ratio1.16, 95% CI 1.03, 1.30). Fetal outcomes 
were also similar between the groups.
Conclusion: Although PPI use during pregnancy was not associated with 
a reduction of all forms of preeclampsia, there may be a protective effect 
of PPI use for preterm preeclampsia with delivery before 34 weeks when 
used in close proximity to disease onset.



388A	 Reproductive	Sciences	Vol.	26,	Supplement	1,	March		2019	 Scientific	Abstracts

S-265
Plasma Concentration of Perfluoroalkyl Substances and Risk of 
Idiopathic Recurrent Spontaneous Abortion: A Multicenter Case-
Control Study in China. Xiaona Huo†,1 Kai Luo†,1,2 Jiangfeng Ye†,3 
Lin Chen†,1 Fei Luo†,1,2 Ruxianguli Aimuzi†,1,2 Dajin Li∗,4 Shihua 
Bao∗,5 Jun Zhang∗.1,2 1MOE-Shanghai Key Laboratory of Children’s 
Environmental Health, Xinhua Hospital, Shanghai Jiao Tong, Shanghai, 
China; 2School of Public Health, Shanghai Jiao Tong University School 
of Medicine, Shanghai, China, Shanghai, China; 3Fudan University 
Obstetrics and Gynecology Hospital, Shanghai, China; 4Hospital and 
Institute of Obstetrics & Gynecology, Fudan University, Shanghai, China; 
5Shanghai First Maternity and Infant Hospital, Tongji University School 
of Medicine, Shanghai, China.
Introduction: Perfluoroalkyl substances (PFAS), a class of proven 
environmental endocrine disruptors, are widely used in household 
products. Humans are extensively exposed but whether PFAS are 
associated with idiopathic recurrent spontaneous abortion (IRSA) has not 
been studied. Furthermore, simultaneous exposure to multiple PFAS is a 
challenging issue to disentangle the effects of individual PFAS in human 
studies. This study aims to investigate the associations of PFAS exposure 
with IRSA and to identify the dominant PFAS members.
Methods: 294 IRSA cases with unknown etiology of ≥2 consecutive 
early pregnancy losses and 378 parous women without any history of 
adverse pregnancy outcomes were recruited from 3 hospitals in Shanghai 
in 2015 - 2017. Nine PFAS were quantified in plasma samples. Weighted 
quantile sum regression was used to address the multicollinearity among 
PFAS and to identify the dominant members.
Results: Perfluorononanoic acid (PFNA), perfluorohexanesulfonic acid 
(PFHxS),perfluorodecanoic acid (PFDA) were significantly associated 
with increased risk of IRSA. A quartile increase in weighted positive 
index, dominated by PFNA and PFHxS, was associated with a 2-fold risk 
of IRSA [aOR=1.94 (95%CI:1.39,2.72)]. In contrast, PFBS was negatively 
associated with the risk of IRSA.
Conclusion: PFNA, PFUA and PFHpA may be associated with elevated 
risk of IRSA.
*Figure(s) will be available online.

S-266
Racial Disparities in Maternal and Neonatal Morbidity Among 
College-Educated Women. Adina Kern-Goldberger†, Nigel Madden†, 
Caitlin Baptiste†, Alexander Friedman, Cynthia Gyamfi-Bannerman∗. 
Columbia University Irving Medical Center, New York, NY, United States.
Introduction: It is well known that minority race in the US is a risk factor 
for adverse maternal and neonatal outcomes. The purpose of this study is 
to explore whether disparities in obstetric outcomes exist by race among 
women who are college-educated.
Methods: We conducted a retrospective cohort study from a multicenter 
observational cohort of women undergoing cesarean delivery. Nulliparous 
women with live, non-anomalous singleton gestations who underwent 
primary low transverse cesarean section were included. Race/ethnicity 
was categorized as Non-Hispanic white, Non-Hispanic black, Hispanic, 
Asian, Native American, or unknown. Women were defined as “college-
educated” if they reported completion of a 4-year college degree. The 
primary outcome was a composite of maternal complications including 
hysterectomy, uterine atony, blood transfusion, surgical injury, arterial 
ligation, infection, wound complication, and ileus. A composite of 
neonatal morbidity was evaluated as a secondary outcome. We then 
created a multivariable logistic regression model adjusting for selected 
demographic and obstetric variables that may influence the likelihood of 
the primary outcome. 
Results: 2,540 women in the parent trial met inclusion criteria with a total 
incidence of 11.9% (Figure 1). After adjusting for potential confounding 
variables, maternal morbidity was found to be significantly higher for 
college-educated non-Hispanic black women compared to non-Hispanic 
white women (OR 1.77, 95% confidence interval [CI] 1.12 - 2.80). 
Maternal morbidity was not significantly increased for Hispanic, Asian, 
or Native American women. The incidence of neonatal morbidity was 

25.8% and was significantly higher for non-Hispanic black (OR 1.91, 
95% CI 1.31 - 2.79), Hispanic (OR 3.34, 95% CI 2.23 - 5.01), and Native 
American (OR 20.47, 95% CI 1.93 - 217.61) women.
Conclusion: In this cohort, the odds of maternal and neonatal morbidity 
were significantly higher for college-educated non-Hispanic black women, 
compared to non-Hispanic white women. The odds of neonatal morbidity 
were higher for non-Hispanic black, Hispanic, and Native American 
women, as compared to non-Hispanic white women. This demonstrates 
that even among women with a high level of education, racial and ethnic 
disparities persist in obstetric outcomes, suggesting that other factors 
beyond socioeconomic and health literacy differences must propagate 
these differential adverse outcomes.
*Figure(s) will be available online.

S-267
Prenatal Maternal Stress and Risk of Neurodevelopmental Disorders 
in the Offspring: A Systematic Review and Meta-Analysis. Nicla 
Manzari,1,2 Karen Matvienko-Sikar,2 Franco Baldoni,1 Gerard W 
O’Keeffe,2 Ali S Khashan∗.2,2 1University of Bologna, Bologna, Italy; 
2University College Cork, Cork, Ireland.
Introduction: This systematic review and meta-analysis was performed to 
summarize and critically review the existing literature on the association 
between prenatal stress and the risk of ASD and ADHD
Methods: The study protocol was registered on PROSPERO 
(CDR42018084222) and subsequently published (Manzari, Matvienko-
Sikar, Baldoni, O’Keeffe, & Khashan, 2018). We searched electronic 
databases PubMed, PsycINFO, Web of Science, Scopus and EMBASE for 
articles in accordance with a detailed search strategy. Two investigators 
independently searched titles, abstracts and full-text articles. Cohort and 
case-control studies assessing maternal exposure to stress and having ASD 
or ADHD as an outcome measure were included. Data extraction and 
quality assessment were performed independently by 2 review authors.
Results: Of 1456 studies emerged from the databases, 27 studies in total 
met the inclusion criteria of the systematic review (15 for ASD, 12 for 
ADHD). Prenatal stress was significantly associated with an increased 
risk of both ASD (pooled OR=1.64, [95% CI=1.15-2.34]) and ADHD 
(pooled OR=1.72, [95% CI= 1.27-2.34]). However, only two studies were 
classified as having high-quality for ADHD and several studies for both 
ASD and ADHD did not adjust for important confounders.
Conclusion: This study suggests that prenatal stress may be associated 
with an increased risk of ASD and ADHD in the offspring. However, 
several limitations in the included literature should be noted including 
significant heterogeneity and lack of adjustment for key potential 
confounders. Future research exploring the association between prenatal 
stress and ASD or ADHD is needed to test whether this association is 
causal or attributable to residual confounding.

S-268
Does Obesity in Term Pregnancies Increase or Reduce Risk of 
Placental Inflammation? Alexander Layden†,1 Tony Parks,2 Janet 
Catov∗.1 1University of Pittsburgh, Pittsburgh, PA, United States; 
2University of Toronto, Toronto, ON, Canada.
Introduction: Obesity and excess gestational weight gain increase 
the risk of irreversible health consequences for the mother and fetus. 
Low level chronic inflammation often develops in the context of 
obesity. Inflammatory lesions, both acute and chronic, can occur in the 
placenta predisposing the neonate to various complications such as fetal 
inflammatory response syndrome, sepsis, and neurologic impairment. We 
hypothesize that pre-pregnancy obesity and excess gestational weight gain 
will increase the risk of both acute and chronic placental inflammatory 
lesions in term pregnancies.
Methods: Women with a singleton term pregnancy (≥37wks) and 
placental evaluation delivering at Magee-Womens Hospital in Pittsburgh, 
PA between 2008 and 2012 were included (n=7,930) and grouped 
by pre-pregnancy BMI as lean (18.5to <25kg/m2), overweight (25 to 
<30kg/m2), or obese (≥30kg/m2). Gestational weight gain was defined as 
maternal weight at delivery minus maternal pre-pregnancy weight and 
was evaluated as z-scores using recommended nomograms. Frequencies 
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of inflammatory lesions (acute chorioamnionitis, acute vasculitis, acute 
funisitis and villitis [a marker of chronic inflammation]) across BMI 
classes were compared by χ2 tests. Modified Poisson regression was used 
to estimate the relative risks of placental inflammatory lesions associated 
with obesity and gestational weight gain.
Results: Obese women compared to lean women had a lower frequency 
of acute chorioamnionitis (34.1% vs 41.1%, p<0.0001) and a higher 
prevalence of chronic villitis (15.4% vs. 13.0%, p=0.01). After adjusting 
for maternal age, smoking status, race, and education attainment; pre-
pregnancy obesity was associated with a 15% decreased risk of acute 
chorioamnionitis (RR: 0.85, 95% CI: 0.77-0.91), a 15% decreased risk 
of acute vasculitis (RR: 0.85, 95% CI: 0.75-0.97), a 24% decreased risk 
of acute funisitis (RR: 0.76, 95% CI: 0.63-0.91) and a 24% increased risk 
of chronic villitis (RR: 1.24, 95% CI: 1.08-1.42). Increasing gestational 
weight gain was not associated with risk of any placental inflammatory 
lesions.
Conclusion: We report an increased risk of chronic maternal placental 
inflammation in obese women. In contrast, maternal obesity may be 
protective against acute chorioamnionitis in term pregnancies. The long-
term fetal effects of chronic placental inflammation warrant further study.

S-269
Data-Driven Queries between Medications and Spontaneous Preterm 
Birth among 2.5 Million Pregnancies: Association with Genital Herpes 
and Antiviral Drugs. Ivana Maric, Evgeniya Borisenko, Virginia D Winn, 
Kari A Weber, Ronald J Wong, Natali Aziz, Yair J Blumenfeld, Yasser 
Y El-Sayed, David K Stevenson, Gary M Shaw. Stanford University, 
Stanford, CA, United States.
Introduction: We performed a data-driven analysis of hundreds of 
medications with the goal to discover statistical associations with 
spontaneous preterm birth (sPTB), and then performed detailed analyses 
into potential associations. One such statistical association emerged 
between antiviral drugs used for genital herpes treatment and sPTB. Our 
hypothesis was that a lack of antiviral treatment (including suppressive 
therapy) during pregnancy is associated with risk of sPTB.
Methods: IBM MarketScan® databases from 2007-2016 were used. 
Singleton deliveries were identified using ICD-9 and ICD-10 codes. 
IBM Outpatient Pharmaceutical Claims were used to link women with 
all medications received during pregnancy. For each medication, odds 
ratios (ORs) for risk of sPTB were computed by logistic regression. 
Multiple hypothesis testing was performed under the null hypothesis 
that a medication is not associated with sPTB. The Benjamini-Hochberg 
procedure was applied to control false discovery rate at 5% and to 
determine significant p-values. After an association with antivirals used for 
genital herpes treatment emerged in data-driven analysis, three groups of 
women were identified based on diagnosis of genital herpes and treatment 
in pregnancy: 1) women with genital herpes without treatment; 2) women 
with genital herpes treated with an antiviral medication (valacyclovir, 
acyclovir or famciclovir); 3) women without herpes or treatment. To avoid 
selection bias, we excluded women treated after 36 weeks of pregnancy 
when the risk of sPTB no longer exists (18.6% among women with herpes). 
Women with their first diagnosis of genital herpes after 36 weeks (4.9%) 
were also excluded.
Results: Multiple hypothesis testing revealed that 22 of 933 medications 
were statistically associated with a reduced risk of sPTB. Antivirals were 
strongly associated with sPTB, leading to a closer investigation. Among 
2,538,255 deliveries, 0.98% were from women diagnosed with genital 
herpes in the first two trimesters. Among them, 60.0% received an antiviral 
treatment. Women with untreated genital herpes had an increased risk 
of sPTB (OR=1.41, 95% CI [1.31, 1.52]). Women with treated genital 
herpes did not have an increased risk (OR=1.02, 95% CI [0.95, 1.10]).
Conclusion: A data-driven approach in large data sets may effectively 
generate new hypotheses on associations between use of various 
medications during pregnancy and risks of sPTB. This analysis led us to 
examine the impact of genital herpes treatment on the sPTB risk. While the 
impact of possible confounders needs to be further investigated, our results 

indicate that women with untreated genital herpes have an increased risk 
of sPTB. This result may encourage more careful diagnosis and treatment 
of genital herpes in pregnancy.

S-270
Analysis of the High Preterm Birth Rate in the U.S. Amber T Olson†,1 
Spencer McClelland,2 Maria Teresa Benedetto-Anzai,2 Alan A Arslan,2 
Teresa Cheon,2 Yuzuru Anzai∗.2 1The University of Chicago, Chicago, 
IL, United States; 2New York University Langone Medical Center, New 
York, NY, United States.
Introduction: The preterm birth (PTB) rate in the U.S.—12% in 2010—is 
one of the highest among developed countries and higher than the global 
average in 2010 of 10.2%. This is puzzling because PTB rate has a strong 
negative correlation with the socioeconomic status of countries globally 
and the U.S. has the largest economy in the world. We analyzed differences 
between the U.S. and other developed nations in an effort to explain the 
high PTB rate in the U.S.
Methods: Data from the U.S. were obtained from the Centers for Disease 
Control and Prevention WONDER database. European data were obtained 
from EUROSTAT and Japanese data were obtained from the website of 
Japanese Ministry of Health, Labour and Welfare.
Results: The abnormally high PTB rate in the U.S. for 2010 is most 
correlated with obesity rates, high PTB rates in African Americans, and 
iatrogenic PTB. Although the prevalence of obesity is high in the U.S., 
the observed PTB rate is higher than expected compared to countries 
with similar obesity rates. African Americans had the highest PTB rate 
for any race—15% in 2010—compared to 9.2% for all other races, which 
drives an 1% increase in the observed national PTB rate. This difference 
has been well documented and likely derives from many determinants, 
including socioeconomic status and barriers to care. As opposed to other 
developed nations in 2010, the U.S. used LMP-based gestational age 
calculations instead of ultrasound-based calculations, which may account 
for a 2.28% apparent increase in PTB rate. Iatrogenic PTB rates are much 
higher in the U.S. (6.6%) compared to matched countries (1.1-3.0%). U.S. 
PTB rate was not significantly correlated with better known risk factors, 
such as marital status, maternal age, multiple gestation, hypertension, or 
smoking, and is also excessively high when compared as a function of 
antenatal care provision and healthcare expenditures.
Conclusion: The high PTB rate in the U.S. in 2010 is associated with 
high rates of obesity, high PTB rates in African Americans, and iatrogenic 
PTB, and it may also be falsely elevated as a function of specific methods 
of gestational age calculation.

S-271
Risk Factors for Preterm Birth: A Global Analysis. Amber T Olson†,1 
Spencer McClelland,2 Maria Teresa Benedetto-Anzai,2 Alan A Arslan,2 
Teresa Cheon,2 Yuzuru Anzai∗.2 1The University of Chicago, Chicago, 
IL, United States; 2New York University Langone Medical Center, New 
York, NY, United States.
Introduction: Preterm birth (PTB) is the largest cause of neonatal 
mortality and morbidity worldwide and high PTB rates are prevalent in 
developing nations, indicating that socioeconomic factors play significant 
roles in PTB. The World Health Organization started an effort called 
“Born Too Soon” to address this global problem. We looked at several 
socioeconomic factors, including those cited by the World Health 
Organization, to determine the degree of correlation with PTB rates.
Methods: Data were compiled for the 2010 year from a database and 
published reports. The PTB rates in 2010 were collected by country 
from a 2012 World Health Organization report, “Born Too Soon: A 
Global Action Report.” The estimates from this report were compared 
to more than twenty public health factors using data from the Central 
Intelligence Agency World Factbook, World Health Organization Global 
Health Observatory, and the 2016 Global Nutrition Report. Observations 
were analyzed across 182 countries. Where 2010 data were not available, 
the closest year’s data were used. Univariate regression modeling was 
performed to find factors associated with PTB.
Results: Among developing nations, PTB rate was positively correlated 
with the proportion of the population under the poverty line, poor 
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nutritional status, anemia prevalence, and hypertension prevalence, and 
negatively correlated with GDP per capita, healthcare expenditures, 
female smoking prevalence, adequate sanitation, and improved water 
supply. These factors were not correlated with PTB rate among developed 
countries. Among developed nations, PTB rate was positively correlated 
with the prevalence of diabetes and obesity. Life expectancy had the 
strongest correlation to national PTB rates globally. The PTB rate in 
the U.S. was high, placing it as an outlier when we considered these 
risk factors.
Conclusion: Most of the socioeconomic risk factors identified by 
the World Health Organization showed a correlation with PTB rates, 
validating their approach in efforts to reduce PTB rates. Despite having 
the largest economy in the world and maintaining high healthcare 
expenditures, the U.S. has a high PTB rate, making it an outlier in most 
of the factors we analyzed.
*Figure(s) will be available online.

S-272
Women’sAnti-Mullerian Hormone Levels Predict Female General 
Health Status: A Cross-Sectional Study. Valeria S Vanni†, Maria 
Longo†, Alessia Limena†, Veronica Sarais†, Diana Del Prato†, Eugenio 
Ventimiglia†, Andrea Salonia∗, Paola Viganò∗, Enrico Papaleo∗. IRCCS 
San Raffaele Hospital, Milan, Italy.
Introduction: Infertility has been proposed as a proxy of male general 
health status, as parameters like testosterone and semen concentration 
in infertile men have been found to inversely correlate with the rate 
of comorbidities expressed by the Charlson comorbidity index (CCI). 
Similarly, we sought to determine whether the cause of infertility and 
hormone levels might predict women’s general health in terms of 
significant comorbidities.
Methods: We performed a cross-sectional study of n=8613 consecutive 
women presenting at a single academic center for couple’s infertility 
who provided clinical and hormonal data. Each patient’s general health 
status was labeled with a CCI. Regression models were used to test the 
association between cause of infertility, hormonal status and general 
health.
Results: We assigned a CCI=0 to n=8181 (95.0%) patients, CCI=1 to 
n=277 (3.2%) patients, and CCI≥2 to n=155 (1.7%) patients. Lower 
Anti-Mullerian Hormone (AMH) levels were associated with higher CCI 
scores in a statistically significant manner both at univariable (p=0.01) and 
multivariable analysis adjusting for age (p<0.01). Conversely, FSH, LH 
and other hormone levels including TSH were not significant predictors 
of CCI scores. Mean comorbidity rates by means of CCI scores did not 
vary among groups of patients divided by causes of infertility. However, 
a higher prevalence of autoimmune diseases was found in women with 
endometriosis compared to other women (11.7% vs 7.8%; OR 1.58 95% 
CI 1.28-1.96, p<0.01).
Conclusion: Lower AMH levels are associated with decreased women’s 
general health. No specific cause of infertility seems to be associated with 
higher rates of comorbidities. However, a specific association between 
endometriosis and autoimmune diseases was observed in infertile women.
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